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SERVICE
TO INDUSTRY
B. I. Callender's have branch offices in each of the principal
cities of Great Britain
Staffed by specialists they are fully
equipped to meet the needs of the electrical industry.
Our National Sales and Technical Advisory Service is
available through the branch offices to all electrical engineers.
This

service

commands

the resources

of

the World's

largest

manufacturing, marketing and contracting group concerned with
electrical transmission and distribution, radio and telecommunication equipment

BRITISH INSULATED CALLENDER'S CABLES LIMITED
NORFOLK HOUSE, NORFOLK STREET, LONDON W.C.2

Ncvember, 1947
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The 50- range Model / Universal
AvoMeter, the pioneer of the comprehensive range of " Ayo " Precision
Instruments, is the world's most widely
used combination electrical testing
instrument. Fully descriptive pamphlet
available from the çole Proprietors and
Manufacturers :—

THE

COIL WINDER & ELECTRICAL EQUIPMENT CO., LTD.

AUTOMATIC

WINDER

HOUSE

•

DOUGLAS

STREET

•

LONDON•

5 •W • I

TELEPHONE

vecrORIA3404/9
A

2
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\\
Unsurpassed for use in Transmitter and
other high-voltage electronic equipment

CERAMI

CAPACITORS

Owing to high R.F. rating and small dimensions, U.I.C. Ceramic Pot Capacitors are eminently
suitable for working at high loads and high voltages. Full technical data furnished on request.

UNITED INSULATOR CO. LTD. OAHCROFT RD. TOLWORTH, SURBITON, SURREY
Telephone: ELMbridge 5241 ( 6 lines).

1,1_,vti.t.ra--ct-e,ct.

Telegrams: Colonel. Surbiton.

I

C

November, 1917
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A Superb Instrument for the Perfect
Reproduction of Gramophone Records
Here at last is an instrument which will
give you the perfect record reproduction
of which you have dreamed . . . the full
beauty of the quiet passages . . . the
excitement of the finale . . . the vigour
of the bass . . . the trill of the soprano.
And the Collaro Microgram is completely
self contained . . . completely portable.
Just plug in . . . and hear your records
as they were meant to be heard. Ask to
hear the Microgram at your usual dealer's
. . . or write to address below
for
Illustrated
Brochure.
The " De Luxe" Model illustrated
is complete with 61 inch Speaker,
and lightweight Crystal Pick-up,
neatly fitted into a handsome
im .tation lizard-skin case.

ege

Waffle

Mi crogram
ff'itatete acetic .Qiciowedone,

PRICES:

De Luxe Model £ 19 19
Plus Purchase Tax £4 8 8

Standard Model £ 16 16
I'lus Purchase Tax £3 14

8

Trade Enquiries to :—
COLLAR° LTD., RIPPLE WORKS, BY.PASS RD., BAitKING, ESSEX

RipTpellevhaoyne3333

November, 1947
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A.F. ATTENUATOR, TYPE
I358
Frequency Range, zero to 20Kc s.
Input Impedance,
600 ohms. Attenuation, 0-110 dB in steps of 1 dB,
± 1°, 0 nominal voltage ratio.
Internal Termination of 600
ohms at option.
Dissipation. 2
watts.

DIODE
VOLTMETER,
TYPE
281
0.1-150 volts, 50

S̀oises off'

JiTo

cs. to 250 Mc,s.
± 2% of F.S.D.
Stable zero setting. Alternative
model having additional d.c. voltage ranges available.

PERTRI X RADIO BATTERIES,
in the red and yellow pack, are now
firmly established in the post-war
market. One reason—aPertrix battery
supplies power and nothing else. No
mush or crackle to interfere with
good

listening — the

HIGH DISSIPATION
RESISTANCE
BOX,
TYPE
1752
0-1 meg. in 5decades. 6watts per resistor, 60 watts

result of a

battery doing its work quietly, efficiently

and

unobtrusively.

per decade,

more it goes on doing it for along
time.

Stick to Pertrix.

HOLSUN

BATTERIES

137 Victoria Street, London, S.W.I.

except

last

decade which is

20

watts.

Accuracy ± 5%. Voltage limit 1,000 volts.

What's

q
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APPLICATION

uî-jeiriú LABORATORIES

LTD
p9

BOREHAM

WOOD,

TELEPHONE,

ELSTREE

LTD.
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1137
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RANGE

EST*. LIT.
H.T.

RECTIFIERS

These new units are the latest development in rectifier engineering and, while only a fraction of the
size, weight and price of the earlier designs which
made Westinghouse metal rectifiers world-famous,
are more efficient and, if possible, even more
reliable.
A wide range of outputs is available,
suitable for AC and ACIDC receivers, battery
eliminators and for speaker field excitation.

Voltage-doubler circuit

Half-wave circuit

Details are given in leaflet MR. 14 Suppt. 1, a copy of which
will be sent on request to Dept. W.W.

WESTINGHOUSE

BRAKE & SIGNAL

CO.,

LTD.,

82,

York Way,

King's

Cross,

London,

N.1

6
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The better they are made
Wee more eatstandeeq tke results
MADE

IN

THREE

PRINCIPAL MATERIALS.

FREQUELEX. An insulating material of low Dielectric
Loss, for Coil Formers, Aerial Insu lators,Valve Holders, etc.
PERMALEX. A High Permittivity Material. For the
construction of Condensers of the smallest possible
dimensions.
TEMPLEX. A Condenser material of medium permittivity. For the construction of Condensers having a
constant capacity at all temperatures.

Bullers
BULLERS

LOW

LOSS

BULLERS LTD., 6, Laurence Pountney Hill, London. E.C.4.

CERAMICS

Phone : Mansion House 9971 f3 lines)

Telegrams: “ Bullers, Cannon, London."

Radio
Frequency
Bridge
15 lie/s. to 5 Me/s.
This instrument measures a wide range
of capacity, resistance, and inductance,
as well as impedances, such as lines, which
may be floating, unbalanced or balanced
with the centre point earthed. It is capable
of selecting the capacity between any pair of electrodes in a

R.F. BRIDGE B 601.
Capacity:
Resistance :
Inductance

0.01

pf.

to

10 ohms to
values

three-electrode condenser. Capacity and resistance are examined as a

20.000

which

pf.

in

five

ranges.

10 megohms — 6 ranges.
will

resonate the above

capacities between 15 Kc/s and 5 Mc/s.

Direct read-

ing accuracy is constant to within 1 per cent,
to 3 Mc/s. and may fall to 2% at

5 Mc/s.

up

parallel combination and, as the C and R multipliers are selected by
separate switches, the loss factor for coils and condensers can be determined over awide range. The circuit is adevelopment by Wayne
Kerr of an original design by the B.B.C. Research Department.

Wayne Kerr
WAYNE

KERR

LABORATORIES,

LIMITED,

NEW

MALDEN,

SURREY

•

TELEPHONE

MAIDEN

2202

4

November,

1947
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IliGH
STABILITY

RESISTORS

DUB! LI ER
CONDENSER CO ( 1925) LTD

WHERE

0

HIGH

STABILITY IS ESSENTIAL

For operation in certain special conditions, a high degree of stability is the chief characteristic required of fixed
resistors. For example, in television, electronic and instrument applications where maintenance of maximum
stability is desired over long periods of continuous use, high stability in resistors must be the primary qualification.
The particular process of manufacture to which Dubilier High Stability Resistors are subjected ensures this
great stability of resistance value, coupled with a low temperature coefficient of resistance, a negligible
voltage-coefficient and alow " noise level ".
In all conditions where high stability is vital, a selection from this specially designed range of Dubilier High
Stability Resistors type Rshould be made. Full technical details and prices will be sent upon receipt of your enquiry.
DUBILIER
CONDENSER
CO. ( 1925)
LTD.,
DUCON
'Phone: Acorn 2241.
' Grams: Hivoltcon, Phone, London.
DII

WORKS,
VICTORIA
ROAD,
Cables : Hivoltcon, London.

NORTH
ACTON, W.3
- Marconi International Code.

Wir«.1(.6:s World

Advertisements
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4pmECO
edfioi1)NiTER
tests everything electrical, Radio and
P.A. Equipments, Household
ances of all kinds, Car Lighting Systems,
Bell and Teleprinter Circuits.
May
be used on AC or DC mains.
Still in short supply but ask your Local Dealer
to put your name down on his waiting list.

°

D

e ese

Stabilised
BY

MODERN

HIGH-SPEED

SHERLOCK HOLMES OF RADIO SINCE 1930

Insulation

IMPREGNATION

METHODS

HYMEG Synthetic Insulating Varnishes are
recognised and widely used for their mechanical
rigidity, improvement of electrical properties of
windings; heat, moisture, oil, acid and alkali
resistance as well as for the considerably reduced
stoving time necessary.

PRODUCTION

Noss,
i,I i hod, ot continuous con‘eyor impregnation and baking developed with the use of HYMEG have still
further reduced processing times to a fraction of those previously believed necessary.
Often faster than infra-red baking with none of the defects, reduced handling, absence of special jigs, with complete
freedom from blistering, bubbling and porosity, are some of the advantages claimed and substantiated for HYMEG
High Speed Production methods.

After much research in our laboratories and in
conjunction with many well - known specialist
manufacturers, we have now evolved the Hymeglas
system of Insulation which comprises modifications
of Hymeg as used for coil impregnation to meet
the varying conditions applying to each field
of manufacture.

GLASS FIBRE INSULATION SYSTEM

This integrated system of development is:successful in enabling machines to be designed and operated without weak links
in the chain of insulation below 200°C. Thus the fullest advantage is taken of modern glass fibre insulation by providing
a degree of bonding and insulation at every point in which the uniting of Hymeg impregnation with the Hymeg as used
for subsidiary insulations gives a solid homogeneous winding of equally efficient characteristics and heat resistance
throughout.
Hymeglas therefore virtually eliminates any risk of insulation failure and enables motors and the like to operate under
abnormal conditions for long periods without risk of electrical breakdown.
Due to the excellent space factor of glass fibre as compared with the more usual asbestos and mica Class B insulations, it
is often possible in redesigning with the Hymeglas system to employ larger copper sections with well-known advantages.
The Berger Technical Service—the research work of which produced " HYMEG" and " HYMEGLAS"
is available to advise manufacturers on all problems of insulation.
Get in touch now with—

LEWIS
35,
MANUFACTURERS

OF

BERGER &

SONS

LTD.

(Est.

BERKELEY SQUARE, LONDON.
Telephone: MAYfair 9171.

HIGH-PERFORMANCE

INSULATING

1760)

W.I.

VARNISHES

AND

ENAMELS

4

r,
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AERIAL
I.
2.
3.
4.

INSTALLATION

Pyrex " Dome " Bowl lnsualtors
Pyrex
Egg " Aerial Insulators ...
Porcelain " Egg " Aerial Insulators
Pyrex " Aerial " Insulators ...

each
••• "

S.
6.
7.
8.
9.

Eddystone No. 999 Aerial Insulators
S.P.D.T. Knife Switch ...
2in. Ceramic Spreaders
6in. Ceramic Spreaders ...
Webb's 600-ohm Feeder, ready built in
35ft. lengths, with Polythene Spreaders
securely moulded into wire every 20in.
Supplied on drums ready for winding
off and immediate use ...
per 35ft. drum
10. Co- axial Cable 80 ohm (,';, in. dia.) ... per yd.
„ 40 ohm (,7„in. dia.) „
II. „
12.

„

Advertisements

80 ohm ( lin. dia.) ...

I4
I3
05
I '26
I6
08
16

26 3
16
16
13

9

ACCESSORIES

13. Telcon 150 ohm Twin Line ... ... per yd.
(Also available in 300 ohm, same price.)
14. Belling- Lee Twin 80 ohm " Television "
Cable
15. Webb's Car Aerial, available for either
buffer or scuttle fixing ...
each
16. Screened Leads and Connectors for Car
Aerial ... ..•
17. Londex
AECO I
5
Aerial
Relay.
D.P.D.T. changeover, rated for 15
amps R.F. Coil operation 6 volts A.C.
18. Londex
AECO4
Aerial
Relay.
D.P.D.T. changeover, rated for 4 amps
R.F. Coil operation 6 volts A.C.
19. Belling- Lee Adjustable Plug and Socket
for Co- axial Cable ...
20. Eddystone
Feed-through
Insulator,
No. 1018, 21in. long ...

06

07.)

re

23, 6

99

36

90

110 -

57 6

ee

00
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Now available for immediate delivery

NE

EDY

COMMUNICATIONS

‘
640'

RECEIVER

Specifically designed for Amateur Band Communications Coverage 31—I.7Mc/s. " The first British
design worthy of the British amateur." Vide " S.W.
Magazine."
See it in our showrooms or write for full specification.
PRICE £42 • 0 • 0

WEEBSAactio

14,

SOHO

STREET,

Telephone : GERrard 2039.

OXFORD

PLUS £9 • 0 • 7 PURCHASE TAX

STREET,

Shop hours : 9 a.m.—.5.30 p.m.

LONDON,

W.I

Sots., 9 a.m.—! p.m.

,

„
ardystesie
r„hasAed
w
Sitieteeeet/1sta
leceual
e

A new and improved edition of this popular publication that possesses such an intimate appeal for every
" Ham " and short-wave constructor has just been
published and is available at all Eddystone Registered
Dealers. This new Eddystone Manual is larger than
the last and contains, in even greater detail, highly
interesting constructional articles on how to build
a Short Wave Battery Receiver, detailed instructions
to make a one- valve V.H.F. Pre-selector, all information to construct a 3-valve V.H.F. Straight Receiver,
precise data to produce a 60 Megacycle Crystal
Controlled Transmitter, Heterodyne Frequency Meter,
notes on aerial systems, etc.—in short, a mine of
information you will find most helpful. Contact
your Eddystone Retailer and secure YOUR copy
now.
(If you do not know your local Eddystone Dealer, we will,
if you desire, send you his address. Please send pear..
We do NOT supp!v direct.)

Published by

STRATTON & Co., Ltd., Eddystone Works, Alvechurch Road, West Heath, B'ham 31

FOR THE
RADIO SERVICEMAN
DEALER AND OWNER
The man who enrols for an I.C.S.
Radio Course learns radio thorough ly,
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 !
Write to the

I.C.S. Advisory Dept. stating your

requirements.

Our advice is tree.

You may use this coupon

INTERNATIONAL CORRESPONDENCE SCHOOLS Ltd.
DEPT. 38, INTERNATIONAL BUILDINGS, KINGSWAY,

LONDON, W.G.2

Radio Service Engineering
Elementary Radio

And the following Radio Examinations:—
British Institution of Radio Engineers
P.M.G Certificates for Wireless Operators
City and Guilds Telecommunications
Wireless Operators and Wireless Mechanics. R.A.F
1.C.S.
Name.
Address

students

for

Examinations

are

coached
Age

till

A well equipped and versatile firm
(light engineering) wishes to increase
its present export output. We are
specialists in metal pressings, drawn
tubes,
injection
mouldings, and
components for the electrical and
radio trades. We could make
available

for

sub- contract

power presses from

6

tons

work
to 70

tons.
Quantity runs would be required.

Please explain fully about your instruction in the subject marked X
Complete Radio Engineering
Radio Service and Sales

NATIONAL
EMERGENCY

successful.

ICS

Your enquiries will be welcome and
receive our energetic attention.

JARRETT, RAINSFORD & LAUGHTON LTD.,
LOWER

ESSEX

STREET,

BIRMINGHAM,

S

November, 1947
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Plug-in Electrolytics
RANGE
Capacity Peak Working
MFDS
Vol s
SINGLE SECTIONS
16
500
(600v. Surge)
32
450
(550v. Surge)
100
250
250
100
50
$00
1000
25
2000
12
DUAL SECTIONS
8-8
500
(600v. Surge)
16-16
450
(550v. Surge)
32-24
350v.
TRIPLE SECTIONS
8-8-4
500
(600v. Surge)
16-16-8
450
(550v. Surge)
20-20-20
350v.

Read
Price
II 12 136
13 6
136
13 6
13 6

From being the wayward child,
the Electrolytic Capacitor, as a
result of continuous research
and the rigours of hard usage
under years of active service
conditions,
has become the
model offspring in the matter of
reliability and efficiency.
Even so, accidents must and will
happen, and particularly at
public meetings and functions it

12/6
13:6
13/6

is vital to be able to locate and
correct a cause of breakdown
instantly . . . or even before it
happens.
It can be more than a mere inconvenience to have to locate by
test a defaulting capacitor,
disconnect from the wiring and
replace with a new one. The
advent of the T.C.C. Plug-in
Electrolytic reduces such
anxieties to almost nil and the
replacement time to a matter of
seconds. It now takes no longer
to replace than a valve.
Although the present-day dependability of T.C.C. productions is such that you may never
have to do this, you should be
prepared for the time. . . .

15.
6
1416

WHEN SECONDS COUNT.
We show above the rcnge at present standardised in on aluminium can mmsuring 3("x ir,
fitted with 5-pin valve base. This list will be added to from time to time, cccording to demand.

i
àe

CAPACITOUS

12
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The know-how in the manufacture of
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the
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•

DE LUXE MODEL • Robust design. Accidental dropping on record
will not damage Pick-up
Extremely low moment of inertia ( 80 milligrams total weight of movement)
Pure sine wave with no harmonic
distortion • Automatic needle or sapphire changing opens new fidelity
field to the amateur
Can be used with normal record changer without
fear of damage. Price ( without sapphire) £ 5.10.0, plus 24 6 P.T.

•

•

•

PLUG-IN
HEADS
Available in both
.unior and De Luxe
types to fit Collaro
and Garrard arms, thus
providing
easy
change- over from
Magnetic types. Input conversion may be required. ( See our Technical
Brochure.) Price 49,6, plus I P.T. Separate Ejector for De Luxe type,
30/10, plus 6/10 P.T.
Sapphire Needle with specially tapered shan't, 15/3 ( incl. P.T.)
PRE-AMPLIFIERS having an inverse ol the recording characteristic
incorporated are available for use with pick-ups. These are necessary
with some amplifiers. Price complete with valve and input Transformer,
E6.1.0.

nnouncing

The

° leU
fle
. ehdb

PICK—UPS

ris
and

d

j)fr

NEW

rÍz4‘,
OLIVER PELL CONTROL LTD
9eLephone

HIGH

1422

RAYTHEON CONTRIBUTIONS to development

v altie

of

Hearing Aids

Giateaded

5 To 1

LEXINGTON

I5- WATT

WOOLWICH

CAMBRIDGE ROW • WOOLWICH 5E 18

FIDELITY

AMPLIFIER
Designed in our laboratories for
use with our own Pick-ups, also
as an Audio-channel for high
quality local station radio feeder
units.
The
amplifier
is
available
completely constructed or the
necessary circuit diagrams and
technical details can be supplied
to technical amateurs who prefer
to do their own construction.
In addition technical details and circuit
are also available showing the construction
of a high quality RADIO FEEDER UNIT
incorporating local stations and television sound bands for use with the
above amplifier, making aperfect combination for the connoisseur.
Prices and details of the above will be sent upon request.
This service is introduced at the request of the many satisfied users of
our Pick-ups.
Illustrated Technical Brochure upon request.
Export and Trade Enquiries invited.

HANWAY WORKS

NEAREST STATION
TOTTENHAM COUAT

M
I
......

E
OXFORD STREET

ROAD UNDERCROUND

DOMINION

NEW OXFORD STREET

• ST, ' CANES
EROSSSN\
ROAD

COOPER
MANUFACTURING

CO

HANWAY WORKS,
HANWAYST.,LONDON,W.1
Telephone ; MUSeurn 9779
SALES OFFICES— Top Floor

Pictured above is the latest Raytheon Flat Hearing Aid Tube . . .
the CK5I2AX . . and a group of the earliest Raytheon Hearing
Aid tubes.
Apart from the improvement in hearing qualities, just look at
the differen:e in size ! Though less in height and of much smaller
cross section, the present Raytheon Flat Valve pcovides five times the life.
This is but one of many developments which have made Raytheon
the leading Hearing Aid Valve . .
outnumbering all other makes
combined by nine to one !
Ask for complete information. Address your inquiry to Submarine
Signal Company ( London) Ltd., Artillery
House, Artillery Row, London, S.W.1,
England, or to :

RAYTHEON

RAYTHEON MANUFACTURING COMPANY
INTERNATIONAL DIVISION
60 EAST 42nd STREET

rir iferéenprir4

NEW YORK 17, N. Y., U. S. A.

November. 1947
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El ONDON CENTRA El
RA DIO STORES

Special

Offer

of

Ex-Govt. Receivers,

FRACTIONAL H.P. A.C. MOTORS
Converted from ex- Govt. Generators

10-VALVE COMMUNICATION
RECEIVER—Type R1155

etc.

Model * AN ' APA-l. Ex-U.S.A.
AMERICAN AIRCRAFT RADAR UNIT

Brush type we.
250 V. .50 cycles
approx.
5,000
r.p.m.

Overall

diem. 10
in,

x

spindle ex-

tends

lin,

both

ends. Post* , in
26 extra. 08 /%,

A new
delivery!
These sets are equal to new, need only a power paca for
immediate use ( see
W.W.." July, 1946). Freq. range
7;1 no- s. or 1,500 he e., complete with 10 valves, including
magic eye.
Enclosed in strong metal box
616
Each receiver is aerial tested.
Carriage and fflicing 7 6 extra. No COD.

....

POWER- PACK 220-250 v. A.C. for above
is available to CALLERS ONLY

AIRBORNE
G.P. TRANSMITTERS
Type 1154. A few only to clear.
Comp]h 4 valves.
Frequency cover.... , o0 kc's,
200 ac •. io mois, 3 mots, 2.35 mos., 8 nic
2.5 me's.
Power input 1,200 v., 200 mía. H.T. 6 V. 4 amp., L.T.
Chassis Mae, 151n. x 13in. x Olin. In metal cabinet.
Supplied in strong wood case, with metal bound corners
and carrying handles, easily adapted for
66.17.6
Amateur use. Less Poser Pack
Carriage and Packing 10 - extra.

Ex-R.A.F. CAMERA MOTORS
Dimensions r07' x11' 12v. and 24v. 8/6

Type Demolition Mk. 1.
Ex- ARMY TEST SET—NEW

PULSE

MODULATOR
W633I

AND

115v. 200 cycles. Complete with Sin. Cathode Ray Tube.
11 valves, Power pack, etc. In black crackle metal
case. Brand new
instructions.
Carr. and
paidboxed.

4-VALVE

MIXER

With full &MOM

SUPERHET RECEIVER
CHASSIS
Type 18 Mk. III

Valves
two 6,15, three VR66, one VR65, one EB34, and
Rectifier 5114. Transformers, resistances, con- 47/6
densers, etc.

POLARISED RELAYS
115 ohms + 115 ohms.

6M. x 3M.

6/.

ROTARY CONVERTERS
D.C. Input, 3311 v. 50A.C., 75 watts

34 v.
Output.
Complete with voltmeter and controls.
Silent running.
Useful for bungalows and yachts. Housed
in metal cabinet. Por callers only.

£12100

. .

RADAR VIEWING UNITS
Consisting of Sin. diameter Electrostatic CR. Tube, 7
valves including four EP50, potentiometers, resistances
and other associated components.
In metal cabinet
For circuit continuity and general testing.
In hardwood carrying case. Carriage paid

£3.10.0

Type R1147B
7- VALVE U.H.F. RECE iVER
Range approx. 200 megacycles

10 x 8 o
Bargain
71in. price

Super Quality
Heavy
Duty
TWINELEMENT SLIDING RESISTANCES

47
396
36 13

5.4 ohm at 20 amp.
12 ohm at 10 amp.
70 ohm at 5amp.
Single Element 14 ohm at 5amp.

Range 6.9 men. Complete with valves, 465
KC. IF. Carr. paid

37/6

6-VALVE SHORT-WAVE RECEIVER
Precision- built Communication Type
...duiroppeerype R208

ELECTRO MAGNETIC COUNTERS
Ex-O.P.O, every one perfect, electromagnetic, 500 ohm
coil, " rooting
ni
to 9,1199, ” perated from 25,-50v.
5 6
many industris I
,lomestie applications

],,

'

TELEPHONE LINE or UNISELECTOR
SWITCHES
1.

oi

0- bank,

constants.

20

Have

various applications
including
math:

a Ut,, -

tuning,

cir-

cuit selection, et.'.

A Real Opportunity!

Operates on 25-50v.

6M.
RL7, Set,
RL16.
complete,
In black
with
metal
valves
case 8 x 7

ti- tank

• We do not issue lists or catalogues

LONDON CENTRAL RADIO STORES, 23, LISLE ST.
Closed

Thursday

1 p.m.

Suitable for .611 100.2.911 v. or 6-v, battery operation. Mew
Speaker, Super Slow motion
etc. A real super job in grey

28,6 rectifiers, B.F.°, Built- In
30 - dial. Provision for pima es,

4.bank

Reautifully constructed and fitted with micro-condenser
drive. salve type tu-o EF50. two EF36, one c.o h Rcm,

Range:

10-80 Me a

Open

all

nietal
Vibrator
cabinet.
ready toComplete
use
with Valves and
Carriage and po cking 12/6 e,t

(
GERrard 2969)

day

Saturday.

t
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YOUR CHOICE
for QUALITY
Manufacturers of high quality Broadcast Receivers and Radiograms designed for Home and the Export
Market. The Export Models have
fully
tropicalised
components,
achieving unsurpassed short-wave
performance.
Special

dials

supplied

for

any

country

PRICES AND FULL PARTICULARS ON

REQUEST

CHAIRS1DE MODEL A450

The housine ee this Receiver salder in that it is contained III R
bevelled plate-glass mirror cabinet, fitted lo a wrought iron trame.
work finished in Cream enamel. It embodies all the latest technicai
developments for easy handling, range and clarity of reception, and
provides not on4 a first-class radio out an attractive piece of lurid.
ture which can replace a Chairside Table and will harmonise With
any surrounding..

SYMPHONY MODEL A420

This new Receiver emi ¡Idles the very latest techn'que in construction. The
eahinet Is richly veneered in WaIntat with a cross banding of Macassar
Ebony. Clearly readable edgedit dial with an Bin traverse magic eye and
2-gear control. Instant unerring selection of the required frequency range.
Automatic volume control and an IF trap are incorporitted in the circuit.
Sockets are provided for gramophone pick up and extens'on speaker.

Allander Radio Receivers were chosen by the Council of Industrial
De ign fo , ENTERPRISE SCOTLAND" Exhibition, 1947.

ALLANDER

INDUSTRIES

LTD.

48, Avenue St. Bridgeton, Glasgow. Scotland.

ALLAN DER

o

UNREPEATABLE!!!
TRIPLETT
LATEST
MULTI- RANGE

METER
The Finest ' Ham' Meter made
Designed exclusively for Amateur use.
Supplied Complete with black hide
carrying case, at less than to -day's
price for ameter without any of the
following features :—
)The

Meter is 1,000 ohms per
volt.
12) Its self-contained batteries allow
of accurate measuring from as
low as
ohm to 1- megohm
Even higher ranges can be
obtained with the use of
external batteries.
(3) Current ranges are 10,100 and
500 mA.
(4) Volt ranges are 10, 50, 250,
1,000 and
5,000
volts at
1,000 ohms per volt, both A.C.
and D.C.
Many other brand new bargains
are given in our LIST No. 5.
Price 21d., post free.
CALLERS should watch our windows
for many lines, such as Tubular
Steel U.S.A. Masts, etc.
Quantity
available does not justify our including them in our current list.

Nith this Meter there is no metering problem that you cannot tackle
on the spot and with one instrument.

It is complete with test leads, fine
black hide carrying case, and in its
makers' original carton. Supplies
are limited.
OUR PRICE WHILE THEY LAST IS

ONLY
Hurry
more.

9 GUINEAS

up, there cannot be any

RAILIOMÁRT

48, HOLLOWAY HEAD, BIRMINGHAM, I

BIRMINGHAM SOUND REPRODUCERS LTD.
CLAREMONT V% ORKS, OLD HILL, STAFFS. TEL: CRADLEY HEATH 6212 3
LONDON OFFICE: 115 GOWER STREET, W.C.I.

TEL: EUSTON 7515

November,

1947
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MI. %OM 1.01b.

for every job in
the S.P. range
of metallised
bushes

Please write for Catalogue No. 25.

STEATITE & PORCELAIN PRODUCTS LTD
STOURPORT ON SEVERN, WORCS.

Telephone: Stourport Ill.

Telegrams: Steatain, Stourport.
S P.5,
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GARDNERS

j
L
umina,

RADIO LTD ANNOUNCE

R

efeeteàeeeleee5
INCeREASING THE STANDARD

R.I72

Secondary 250-0--250 v.
0-4--5 v.
0-4-6.3 v.
0-4-6.3 v.

250 mA
3.5 amps.
4.0 amps.
4.0 amps.

75 -

R.I75

Secondary 300-0-300 v.
0-4-5 v.
0-4-6.3 v.

120 mA
2.5 amps.
5amps.

SI -

R.I78

Scondary 300-0-300 v
0-4-5 v.
0-4-6.3 v.
0-4--6.3 v.

250 mA
3.5 amps.
4.0 amps.
4.0 amps.

79 6

R.I80

Secondary 350-0-350 v.
0-4-5 v.
0-4-6.3 v.
0-4-6.3 v.

250 mA
3.5 amps.
4.0 amps.
4.0 amps.

81

/

R.I83

Secondary 400-350--0-350-400 v. 120 mA
0-4-5 v.
3.5 amps.
0-4-6.3 v.
4.0 amps.
0-4-6.3 v.
3.0 amps.

67 6

R.I87

Secondary 425-0-425 v.
0-4-5 v.
0-4-6.3 v.
0-4-6.3 v.

78'6

R.190

Secondary 450-400--0-400-450 v.
180 mA ...
0-4-5 v.
3.5 amps.
0-4-6.3 v.
3.0 amps.
0-4-6.3 v.
3.0 amps.
0-4-6.3 v.
2.0 amps.

R.I93

Secondary 450-400 0 400-450 v. 250 mA
0-4-5 v.
3.5 amps.
0-4-6.3 v.
4.0 amps.
0-4-6.3 v.
4.0 amps.
0-4-6.3 v.
3.0 amps.

107 6

R.I95

Secondary 500 400 0 400-500 v.
180 mA
0-4---5 v.
3.5 amps.
0-4--6.3 v.
3.0 amps.
0-4--6.3 v.
3.0 amps.

896

R.I88

Secondary 503-0--500
0-4-5 v.
0-4-6.3 v.
0-4-6.3 v.
0-4-6.3 v.

R.I57

Secondary 1500-1250-0-1250-1500 v.

180 mA

165 •

R.I59

I500-1250-0-1250--1500 v.

250 mA

225 -

R.I62

2000-1750-0-1750-2000 v.

250 mA

315 -

L.4I5

0-4-5-6.3 v.

3.5 amps..

L.4I 6

0-4-5-6.3 v.

6.0 amps.

L.460

4 v. 10 amps. C.T.

180 mA
3.5 amps.
4.0 amps.
3.0 amps.

250 mA
3.5 amps.
4.0 amps.
4.0 amps.
3.0 amps.

L.463

6.3 v.

8 amps. C.T.

L.466

7.5 v.

5amps. C.T.

L.470

0-4-6.3 v.
0-4-6.3 v.

A.406

2.5 v.

A.402

4 v.

4pioducebe
WOLVERHAMPTON,
ENGLAND.

SEND TO VALIANCE'S FOR " Q-MAX "

...

1276

31 6
34 346
33 6

2 amps. C.T.
2 amps. C.T.

35 -

10 amps. C.T. (2 kV wkg.)

40 -

6 amps. C.T. (2 kV wkg.)

40 -

Prices now subject to 10 per cent. increase.

•

THE COMPLETE NEW RANGE Of 66 SOMERFORD POWER
TRANSFORMERS IS DESCRIBED IN OUR REVISED LIST L.M.T.4.
WHICH WILL BE GLADLY SENT ON REQUEST

GARDNERS

BRITAIN.) FOREMOST
LREPRODUCERS-J

Price
Retail

Specificomn

T947

-

RANGE TO 66 POWER
TRANSFORMERS AVAILABLE
FOR PROMPT DELIVERY

TYP ,
No.

November,

RADIO
LIMITED

SOMERFORD • CHRISTCHURCH • HANTS

VHF
ASW6

Converter
£I9 lb O
Superhet Short Wave 6 ( excldg. Speaker) including
P.T.
£ 34 16
I
AD4
All Dry SW4 ( excl. Batts., Coils, Speaker) including PT
EIS 19 5
ADC
Set of Coils for AD4
£2 5 6
SMDA
Slow Motion Dial
IS 6
SMDAS Scale for SMDA
3 0
SMDAB Ball Drive for SMDA
3 3
SMDB
Super Slow Motion Dial
£3 6 0
SMDBS
Scale for SMDB
6 6
SMDBL SMDB less Slow Motion Drive
CI 9 6
C7960
Metal Cabinet
£4 14 6
C6760
Metal Cabinet
£ 3 13 6
B1D90
Instrument Dial
per do,
9
B1P40
Instrument Name Plates
per doz.
6
BD275
Engraved instrument dial and knob
4 3
B275
Dial only
2 3
BD400
Engraved instrument dial and knob
6 9
B400
Dial only
3 6
BDV400 Vernier for BD400
I 0
CCI8
Chassis Cutter 1kin.
10 6
CCI4
Chassis Cutter lin.
12 6
CC12
Chassis Cutter 11,in.
12 6
FDS5
Flexible Driving Shaft Shin.
6 0
FDS8
Flexible Driving Shaft Elin.
6 6
TC I
Tank Coil Unit, Mk. 1
£3 9 6
TC1 I
Tank Coil Unit, Mk. II
£6 13 0
C7
Coil for Tank Unit, 7 rn.cs
15 6
CI4
Coil for Tank Unit, 14 mics.
14 6
C28
Coil for Tank Unit, 28 m cs.
12 6
C56
Coil for Tank Unit, 56 m cs.
10 6
CL
Coil Links I, 2, or 3turns
3 0
CN
Neutralising Condenser
II
6
AW
Absorption Wavemeter
El IS 0
AWR2
7 m/cs. Inductance for AW.
3 9
AWR4
14 m;c5. Inductance for AW
3 9
AWR5
28 mfrs. Inductance for AW
3 9
S
Meter for AR88
El 19 6
Please send your orders and enquiries for our prompt attention. All
goods well packed and despatched C.W.O. or C.O.D. whichever
suits you better. When sending C.W.O. please include sufficient for
packing and postage.

VALIANCE'S, 144 Briggate, Leeds 1
Staff

Call

Signs :

G8SX-G21-1HV-G3A8D-G3AHV-G3BDD.

.\ .(wrmbrr. i()47
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CC LE DIU Veal
Ifa_ent
designers
• Pentode (or beam letrode) or 'Triode output.
the de high sensitivity the popularity of
an output Pentode
With
mand for (or beam letrode) has grown.
°SRAM output tetrodes, in particular
type e6i,
are
the mx‘rnurn
sensitivity
(166
e with
therefore widely used where
a
is required.
lype 1 -- a larger tetrod
aligned gr ids -- is unsurpassed in combinng
i high
sensitivity with large power output and along reliable
ual
is
dhigh qity,
life performance at maximum
rating. triode output
often
preferred
because
of its lowe rimpedance,
For
those
who d
eman
6 and not
only are directly heated triodes such as types PX4 and
iri ng ase1
triodes,
?XIS in wide demand, buttheletrodes
and giving
0-66
also eminently suitable for w
classes re
similar characteristics to the C41.4 and ?XIS spectively , butwith 6.3 volt indirectly heated Cathodes.

are

With uutio-bias in every case.

The General Electric Co., Ltd, Magnet ilouse, Kingsway, WC.?.
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THE

NEW

KOLECTRIC
AUTOMATIC

HIGH

SPEED

COIL

November, 1947

PRECISION

WINDING

Machine Type Al I

A few features :
Totally
enclosed
headstock.
Ease of operation and
setting.
Winding of 2 coils
simultaneously.
Clear wire guage
indicator.
Wire feed from back
of coil—ease of paper
insertion.
Hand brake wheel.

Write us for .full information of this NEW DEVELOPMENT IN ('OIL
WINDING.

KOLECTRIC

Suitable for all types of
sound measurement ranging from the volume of
noise of awhisper to that
of afactory hooter. Simple
to operate ;
completely
self-contained ; rugged and
portable.
WIDE RANGE-34 to 130
decibels.
NON- DIRECTIONAL
SOUND- CELL
TYPE
MICROPHONE — removable for special applications
SLOW- FAST METER.
INTERNAL CALIBRATION SYSTEM.
THREE WEIGHTING NETWORKS
COMPLETE ABSENCE OF
INDUCTANCES
in
construction enables accurate
readings
in presence
of
magnetic fields.
DAWE INSTRUMENTS LTD, HARLEQUIN AVE., GT. WEST ROAD,
8RENTFORD, MIDDX.
Phone; EALING 1850

Carriage setting
handle.
Enclosed drive,
pedal control.

with

20. A‘ omnore Rd..
LONDON. W.11

FOR
MEN ONLY rn#.r6rn
Seamless, one-piece, metal bellows ... formed
in one continuous operation by a process unique
in this country, with auniformity of wall-thickness unobtainable by any other method . .. No
annealing, no spinning, no localised strain or
thinning; .none of the limitations of metallic
diaphragms.
These bellows, though no thicker than paper—
the walls range from 4 t000" to 7 t000"—are
tough, resilient, and combine the characteristics
of a coiled compression spring, apackless gland,
and anon-ferrous hermetically sealed container.
Every bellows is pretested during forming and
has ahigh degree of uniformity of li fe, performance and reliability in operation. Available in
root diameters of g" to 3", outside diameters
IV to 4r.
Write for the Hydrofiex Brochure Y

Drayton Hydroflex

METAL

Refrigeration
Temperature
Control
Air compressors
Water pumps
Paper machines
Gland seals
Thermostatic &
pressure
operated
appliances

BELLOWS

Drayton Regulato• & Instrument Co. Ltd.. West Drayton. Mdx

/tIIIt

t,147
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PREMIER RADIO COMPANY
p,p, is 2. CO. ( RAnI0) LTD.

ALL POST ORDERS tu 167 LOWER CLAPTON RD., LONDON, E.5.

'
Phone: Amherst 4723.

ALL CALLERS to 169 FLEET STREET,

'
Phone: Central 2833.

LONDON,

Terms of Business: Cash with order or C.O.D. over el.

E.C.4.

Send 2', stamp for new Nov. 1947 list.

MIDGET RADIO KITS

RADIOGRAM CABINETS

PREMIER
PEDESTAL

PLAYING

DESKS

MIDGET RADIO KIT. Build vow own nti•iget radio.
A ttomplete set of itrio, Including valves, loudspeaker
and instructions. In fact, everything except cabinet
necessary to build 4- valve Medium and tong Wave
T. It F. radio operating on 200-250 v. mains, A C or D C.
Valve line-up, 610, 6.17, 25A6, 2151. Wavelengths
covered 200-557 atol 700-2,000. Size 10 o6atiin. Cono
pletely drilled chassis. Price, Including ta x, £7 7s. 64

Dignified appearance and good workmansh)p. Size
311in. high, toua, deep, 33 wide. French polished,
veneered walnut. Price
Also available complete
with electric motor, auto stop and magnetic pick-up.
£34 5s. Od.
Ditto with Rothermel Crystal Pick-up, £36 2e. 14., ot
with ti reconi-mixer changer, £45 7s. 60.

ese.

SUPER OUTPUT TRANSFORMERS. By means of a
series parallel arrangement wherein the maximum
winding is used for each ratio extrentely high eilielency
Is obtained. Any valve single or pushpull may be matched
to any voice Coil (2to 30 ohms) type Mo. 15.15 watts, 30;-.
5- VALVE STIPERHET RADIO.
Emplty CCH35
EF39, EBC33, CL33, CY31 valves; operate on 10))250 volts AC, DC mains. Cover 13.40, 40-100, 200-550
meters. ( tram position on wave change switch. EX T
L,S terminals, fl- Inch energised Speaker; dial aperture
12 x 4In. ; enamelled steel cabinet, loin, high x 151.
wide x 9in. deep.
Manufactured by Portogram Ltd.
for Nayy Welfare Centres.
A fortunate purchase
enables us to offer these tine sets at £12 10s.. including
Purchase Tax. Packing and carriage 10 • extra. Strongly
recommended as a Radiogram Chassis in conjunction with
Cabinet. Illustrated above.
METERS. A huge purchase of military surplus meters
allows us to offer the following bargains. Best makes
Bakelite cases, prices are appros. original coot.
Rance
MO v.
500 M, %

Est,
Basic Fitting
Type
lhant. Movement
31"
sM A
Flush
3«
Proj.
al C D ('

Prie e
126
12 6

40 v.
2"
5 M'A
21-1
4A
21" -

Plush
Flush
Port

MC 11.C....
Thermo ....
H. Wire ....

7,6
76
7,6

3ICY
20A
40A
25A

2 M, A
25 MLA
121 M,'A
SM A

Flush
Flush
111,C 1),C....
Flush ' C ....
Flush
M C ....

20.7,6
7'6
7,6

25 M A

Prol.

25A

31'
2"
2'
3;"

3r

C Die • • • •

7;
6

080ILLOGRAPII POWER UNIT KITS. Input 230 v.
Include transformer, metal rectifiers, voltage doubling
and smoothing condensers.
Type 40)5, output 900 v.
25 25:Type 410, output 1,800 v.
STANDARD OUTPUT TRANSFORMERS. Match any
ptoth•pull pentodes to 3 or 15 ohms. Handles 8 watts,
17.6.
AIR-DIELECTRIC TRIMMERS. Super-midget variables
ceramic Insulation, screw-driver adjustment. 25, 50 or
1110 pr
11-.
VARIABLE CONDENSERS. Ceramic
a:ululation. 2g • ng . 0005, 86 ; 3-0.03 .
0005, 10'- ; 4elng . 000 5,
10 - ; I- gang . 0005, 5 - ; 2-gang . 00016, 5,- ; 3- gang
mal16, 10,- : 3- gang . 0003. 10 -.
GRAMOPHONE AMPLIFIER KIT. A complete kit
of parts to construct a good quality mains-driven 2I•
watt gramophone amplifier. May be used with any
pick-up. Complete with circuit, £3 5s.

SUPERSET MIDGET RADIO KIT. A complete kit of
parts for a 5vulve superhet. Covers 16-50 and 200-557
metres, AC DC 200-250 V. 6118. 6E7, 607, 25A6. 25Y5.
Sise. 10 x6x (in. Completely drilled chassis. Price
including Ms, £8 5s.
An attractive brown bakelite cabinet, as illustrated
above, can be supplied for either kit at a cost of 25
MAINS TRANSFORMERS. All input, 230 V. 50 c.
Type 30, output 30 v. 4a., 20. ; Type 31, output 40 v.
3 a and 104 v. 11 a. auto- wound). 21 - ; Type 32.
700 + 700 150 m1.1, 1,000 v. 30 m'A ( half wave), 4v. 1a.
4v. 3-5a., 40 - ; Type 33, 92, 34, 36, 38 v. at 2a., 15 -.
R.A.F. 1155 Receivers. Complete with valves, £12 10s.
to callers.
Packing and carriage, 30 - extra.
230v.
A, C powerpack for same. 50,-.
CRYSTAL RECEIVER KIT. Complete with phones.
The ideal Christmas gift f
ttr the schoolboy, 10,
WEARITE TUNING PACK. A super job. Completely
wired with pa•ident and trimmers. Long- medium- and
short- waves. Iron core coils. 42 -.
FERRANTI 1 MILLIAMP METERS. 31b. external
diameter. Oasis mounting, with self-contained Westinghouse bridge rectifier. Scale marked 0-10 volts with
fifty divisions, fitted in well- made wooden box 6x x51m,
2-VALVE SHORT-WAVE BATTERY KIT. A complete
kit of parts for a2- valve receiver, covering 15-600 metres.
including valves, coils, drilled chassis, H.T. and L.T. dry
batteries to last approsintately 6 to 12 months. A pair
01 tiouble headphones and full instruction, Price
£3 10e. An extra coil can be supplied covering 600-1,900
metres at 4,-.
SUPERSET TUNING PACKS. Completely wired and
aligned.
1340, 40.120 190-570 metres. RA,. stage.
465 k c.: 9 connections only. Complete with 3- gang
condenser. talibrated, engraved Perspex dial, and
M.
drive. Litz wound polystyrene insulation, permeability
tuned I.F's,7 k,c. hand width. Price complete £3 17s. 8d.
DFSCO C.T.3 COIL TURRET COVERS. IS to 42 ma, cs.
in six bands. Consists of completely wired coil pack for
communication receiver, Including trimmers, paillera,
scales, knobs. Mechanical bandspread. I.F. 1.6 to es.
R.F. stage, Iron cores, polystyrene insulation. Circuits
available at 1 6. Price £7 Os. 104.
LOUDSPEAKERS. II,,. P.M., 15 -, with trans., 20 -.
17 6. with trans., 22 8. 8in. P.M., 20 -,
with trans., 25
9 in. P.M. 15 17 6 watt, 38 -.
P.m., II Q ti watt, 47 6. 101n. P.M. 3Sd 4 watt, 30
121n. P.M. 150 12 watt, £5. 12in. P.M. 15 (I 12
watt twhocone high fidelity, £8 8e. 121. P.M. 20
watt, £7. 6in. 1,140 Q Field with trans., 27 6. 101n.
2,100 Q Field 3D 6 watt, 27 6.
BABY ALARM KIT. Consists of a 'osoplete kit of parts
for a ! nat.-driven amplifier, microphone anti Midget
sneerer, to enable sound of baby's breathing or crying
to be heard in any room. Complete with circuit. 55,-.

F.M..

CONDENSERS.
First
grade
oil- filled
condensers
at a ridiculous price. 1 M.F. 1,000 v.w., 1 - .
• 1 M.F.
2,500 s.w., 5/- ; 1M.F. 5,000 v.w., 7/6 ; 2M.F.600 v.w.,
1/0 • 2 M.F. 1,000 v.w., 2 6 ; 4 M.F. 1,000 v.w., 5/8;
4 M.F. 750 v.w., ; 4 M.F. 2,000 xv., 12,6. 0/0
to AtC converters. Type 1, input 12 v. D/C. Output,
230 v. 50 c. 75 w., £6. Type 2, Input 18/24 v. I3/C.
Output 230 v. 50 c. 100 w., £5. Type 3, input 100 v.
D.C. Output 230 v. 50 C. 200 watts.

es.

A well made mahogany liniohed pedestal cabinet, containing a quality electric gramophone motor and pickolP
in upper compartment, and record space in lower.
Height, 301st. Width, It/in. Depth, 151n. Price £18 181.
SHORT-WAVE
CONDENSERS. High-grade
cerami,
insulation, super midget type, single gangs available in
10. 20, 50, 75 ( 75 pf. has double spindle for ganging)
Price 2 6.
2-GANG, in 4, 8, 9.6,27.1, 50, 75 p.f.

Price 5

WAVE CHANGE SWITCHES. Available
fnllow tng wafers: 2- pole 3- way, 3- pole
2-way, 2- pole 4- way, 4- pole 4•way, 2-pole
11,‘ ay
2- pole 5- way
1 gang, 4 - ;
3.gang. 7 -.
METAL RECTIFIERS
Out put Volts
600
200
325
36
16
48
It;
16
4

with any of
3- way, 4- pal'
6- way, 1- pole
2- gang, 58

Current
40 rn n.
40 m'a.
65 m a.

Type
11.W.
11.W. or V.D.
H.W. or VAL

Price

75 m, a.
Iamp.
11 amp.
5amps.
:imps.
amp.

Bridge
Bridge
Bridge
Bridge
Bridge
11.01'.

16
12 6
25, 30 37 6

5/.

ALUMINIUM CHASSIS. .fittlettantially made of brig hi
aluminium, with hair sides.
7x31 x2in. ..
46
01 41 x2in. ..
56
10000 211n...
7 12 x9x21In...
79
14 x9 x21.1n. ..
83
10 x8 x21in. ..
86
'2006524m. ..
106
22 x 10 x211n. ..
13 6
TYPE 103 ROTARY TRANSFORMER. Normal rating
in 19 v. D,C input. Output, 300 volts Si) m,a and 6.5 volt3a. D, C. By applying between 200 and 250 volta D C
to the H.T. output sidw. the two low-tension windingmay be used to charge accumulators. The 19- volt ski.will charge a6- volt accumulator at 2-3 amps. the 6.5 alite
a 2- volt accumulator at 1-2 a. With a 12- volt input to
Ike 19- volt stile, 180 v. at 30 ma arid 4 v. at 3 a. may
be obtained. With a 6- volt input to the 6.5 side, 160 v.
at 30 at, a may be obtained. By extending the spindle
which le flush with the frame and applying 200 to 250v.
D C mains to the 300 v. side, the unit become, apowerful
high-speed electric motor, suitable for small drilling
machines, etc. Similarly. It may be used with 6 or 12 V.
input to the 6.5 v. or 19 v. side. It employs a powerful
ring magnet and is of substantial construction. coating
originally over £
3. A fortunate purchase enables to
to offer these fine units at 10.,
TRANSFORMER CARCASES. Excellent for rewinding
200 watts, 15,-. Military surplus tubes, unused and
guaranteed. EF50, 6i- ;
EA50, 5/- ; 6K7. 7,- :
vu120. 12 6 : 60 X7 , 5'- ; 6A0 7 .
; 6AC7, 5'- .
6116, 36 ; 511150, 76 ; 8‘4, 10:- : 2050, 10:-.
SPECIAL OFFFS.-High-grade microammeters,
0-500. Scale marked 0.15 and 0-600 ( fifty
500 Q Resistance. Price 7 6. Worth 401-.

20
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ace-

This Vibratorpack
developed
by
Specialists will enable users of battery
sets to operate from a 6-volt car

SMALLER
than a H.T.
Battery.
Size : 7 x .
5} x 3

accumulator, thus eliminating expensive I-1 . T. battery replacements.
Careful design has eliminated all
Interference.
Consumption is lest
than
amp.

They'll never miss

Alas/eft/di°
VIBRATORPACK

a minute of

MAST
- ¡ RADIO LTDLees Dept , 319 321, Euston Foul, London, N.W.I

bilILDREN'S HOUli

\har1eJAkw
Public Address
LOUDSPEAKER

if you rely on

W.12
Die Cast Non-resonant Chassis with
accurate

rear

sus-

pension. Impedance,
15 ohms. Diameter,
Peak input, 15 watts.
13,000 LINES FLUX DENSITY

Price 13 3/Made and Guaranteed by

ISSUED

WHARFEDALE WIRELESS
WORKS

BY

THE CHLORIDE ELECTRICAL STORAGE COMPANY LIMITED
BMA

BRADFORD
Telephone: Idle 461

ROAD,

IDLE,

Telegrams

BRADFORD.

Wharfdel, Ide, Bradford

November. 1917
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a new departure in
OSCILLOSCOPE DESIGN

T

HE L.A.L. Unit Oscilloscope presents

an entirely original approach to
problems

confronting

the

We suggest the following representative Units for
general investigation :
TYPE 15.

research
TYPE 84.

engineer and industrial user.
Constructed on the Unit principle, we can
supply apparatus for every need from D.C.

plugs and

sweep.

all electrical circu:ts and secure a number
of Units

into

a rigid

input) or 600; response level ± 1db.
10-100,000 cps. useful at 0.5 Mc. ;

sockets with

mechanical couples, instantaneously complete
assembly

Time Base; 5-200,000 cps. with sweep
expansion ; automatic synchronizing;
push-pull deflection; single or triggered

TYPE 84Y. Amplifier ; gain 25, ( cathode follower

to radio frequencies.
Built in multiple

C.R.T. unit with 6- tube and self contained shift supplies.

push-pull deflection.
Also available :—
D.C. Amplifiers, medium and high gain.
Extra low frequency time base.
Circular or spiral heptode time base.
Voltage calibrator.

without

the use of tools.

Fully described in our illustrated leaflets;
Your copies will be sent by return of post.

UN
LYDIATE

ASH,

NEAR

BROMSGROVE,

WORCS.

ii

c'ttl

,t'///t
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The Problem

The directional response characteristic of single unit loudspeakers is very pronounced at the higher audio frequencies
which are audible only in a comparatively narrow channel directly in front of the
reproducer with a corresponding lack of intelligibility and brilliance elsewhere.
This feature is particularly troublesome when high quality sound reproduction is
required in public halls, theatres and small cinemas where the size and expense of a large
dual channel loudspeaker system is often not justified.

The $olution

It is for such installations that the Vitavox Bitone Reproducer
has been designed.
High frequency reproduction in this
instrument is handled by a small multicellular horn and moving coil pressure unit, this
assembly providing adequate coverage and at the same time because of its high efficiency, a
rising high note characteristic which is an advantage in auditorium reproduction. A 12 .
moving coil cone type loudspeaker operating in avented enclosure reproduces low frequencies
and a cross-over filter network is fitted to divide the frequency spectrum correctly between
the two units. The whole assembly is mounted in a polished Walnut finished cabinet as
standard, Oak and Mahogany veneered models being available to special order, and can be
relied upon for applications where quality of performance rather than first cost is the main
consideration.

SPECIFICATION

AND

PRICES

Power Handling Capacity: Model 610-10 watts; Model 620-20 watts. Size:
32's 21'. 20'. Terminating Impedance: 7'5 ohms. Fiji., Attenuation: 12 d.b.
per octave. H. F. Hieiribution ( apps): 60° x 40°.
MODEL 610 — £42

0 0

MODEL 620 — £50

0 0

VITAVOX LTD, WESTMORELAND ROAD, LONDON, PO:V.9.

TEL

COLINDALE 8671-3

Reception conditions range from excellent to very poor ; signal strength from
strong to vary weak, and to cope successfully with all such conditions, you
need

a pair

of

highly

sensitive

and

dependable headphones.
If

you

want

maximum

reception

results you should insist that your
local dealer supplies you with apair
of the rightly famous S. G. BROWN
Type ' F ' haadphones.

THE

all vouch for their dep:ndability

*

TYPE ' F' ( Featherweight)

4756 Chassis

* *

AN
*

*

ENTIRELY
*

*

NEW

QUALITY

RECEIVER

Price

WITH

REPRODUCTION

per pair.

Descriptive Brochure " W.W." gives details of full range.
Prices from 25:- up to 105!- for Moving Coil Type ' K
Brochure " W W. " sent on request.

Immediate Delivery can be given.
-OR

25/-

YOUR LOCAL DEALER CAN SUPPLY

SPECIFICATION: '
This is a chassis which will appeal to
the Short- Wave onthusiast who also appreciates quality
reproduction. A 5 valve A.C. superhet with six wave bands,
all coil ranges, with electrical bandspread on principal b. W .
bands.
Available with or without L. VV band.

WRITE

land

experimenters and radio amateurs

AMBASSAL)011
*

Sea,

and air W T operators, servicemen.

CULL DETAILS TO

AMBASSADOR
HUTCHINSON

RADIO

LANE

WORKS

BRIGHOUSE.

ACOrn

reWitly>crt,,11,

:5021

YORKS.

VICTORIA

ROAD,

NORTH

ACTON,

LONDON,

W.3

November, roe
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I
I
BONDING

of RUBBER
to METAL

New

intricate

instruments

and

machines, in turn create new uses
for the technique of rubber bonded
to metal.

One of these uses is in

the delicate STYLUS unit of the
Decca ffrr pick-up which is carried
by two rubber parts, enabling the

9h STYLUS IJNIT of the

steel holder with its sapphire point
to float and freely transmit to the

NEW DE CCA fdrr pickup
e;eces,
p
r eta.teceoe eft&
"DECOLIrde luxe

amplifier,
the
full
range
of
frequencies impressed on the record.
Rubber bonded to metal has been
the answer to many problems of
delicate suspension;

of vibration

and of power transmission.

Have

ELECTRIC RECORD REPRODUCER

you a problein we might solve?

RUBBER
ENCIN

BONIJERS
ERS

IN
ibt

RUBBER

FLEXILANT
DUNSTABLE
It

II

P110\

F

N. S

LIMITED
BONDED

TO

METAL

WORKS
•

BEDS.

1' ARLE

PB62A
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We believe that the only way to build a
receiver is to begin at the beginning with a sound circuit
design—adesign that's been tested and re- tested---adesign
that will stand up to the most critical examination. From
this design a prototype is constructed in which every
component receives the some rigorous testing. We leave the
experts to pass judgment on the resulting Sobell receivers.
We are confident that for ease of control and absolute
fidelity of reproduction these models will be found to
have no equals—that, in fact, you will pronounce them
°Ile%

to be ' technically outstanding'.

,NEW

TYPES

FOR
THE SCIENTIFIC

MIDGET RECEIVERS
HEARING AIDS
SOBELL
MODEL
T.G.

METEOROLOGICAL
INSTRUMENTS

516

VALVE
BRITISH

MADE

ETC.

TABLE

RADIOGRAM

HIVAC LIMITED

Roll top gives easy access to
gramophone turntable. The receiver is a5-valve
super-het. operating from 200/250 volts, 40/100
cycles per second A.C. supply. Wave range: 16-50
metres; 193-577 metres; Soo- 2, 540 metres.

Greenhill Crescent. Phone HARROW
Harrow on the Hill.Middx.
0895

N

Transformers
aren't clothes
pegs.
4

Built with a push-pull
output stage giving 8 watts
undistorted output.
Incorporates a lo"
loudspeaker. Covers long, medium and two short wave
ranges. Voltages as for 556 T.G.

RADIO
TWO YEARS' FREE ALL-IN SERVICE IN THE HOME
Advt. of Sobell Industries Ltd., Langley Park, near Slough, Bucks.

à

à

Clothes pegs work just
as well on any line.
Transformers are only
completely
efficient
when built for the job
they have to do. That's
why we specialise in
building transformers
for special industrial
purposes. If you want
transformers designed
and built to do a
definite job, we can
help you.
el,

u

10

'
1,

St

NORTHGATE

STREET

DEVIZES.

Phone 336

November, 1947
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Keep abreast of the
an.

AMin

am».

WUHLIF5

TRADE

Attend the Canadian
International 'Trade Fair
\‘, eon, mei fal

12, 19es

The finest goods from every part of the world will be on display
in Canada in 1948.

You can see them . . . compare them.

You can

meet the representatives of many manufacturers, from many nations
. . . exchange ideas and establish contacts.
Canada's first International Trade Fair--sponsored by the Canadian Government—will bring buyer and seller together on an international

scale.

There

will

be

exhibits

representing

hundreds

of

industries, from a score of countries.
Plan NOW to attend the Canadian International Trade Fair in 1948.
If you cannot attend personally, send a representative.
including information
available from—

on

transportation

and

Full details,

accommodation,

are

LONDON: R. P. Bower, Commercial Secretary, Office of the High Commissioner for
Canada, Canalla House, Trafalgar Square, S.W.i.
LIVERPOOL : M.
Vechsler, Canadian Government Trade Commissioner, Martins
Bank Building, Water Street.

J.

GLASGOW: G. F. G. Hughes, Acting Canadian Government Trade Commissioner,
zoo, St. Vincent Street.

DEPARTMENT OF TRADE AND COMMERCE
OTTAWA

CANADA

26
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COILS AND
CHOKES
R.M.

ELECTRIC

LTD.,

TEAM

SUPPLIES Ltd.
New and perfect material, fully and fairly described, for immediate delivery irons stook.
All prices nett.
ROTARY CONVERTERS ( es- Admiralty) Patt. No. 1336A. Input 1(0) 110 v. D.C.
Output 230 v. 20 c.A.C. Rated at 200 watts, but capable of heavier duty. Fully
enclosed in housing 19th. long by lllln. high by 910. dia., rigid naval spec. Weight
97 lbs. Just right for chips and showmen, and domestic use on 100,110 v. D.C.
supplies. £9/10.- (
mar. etc., 10/-).
SMALL ELECTRIC BLOWERS, 12 v. A.C./D.C. Outlet aperture tin. sq. Length
:,in., width 41M. Remarkably efficient, 351,
BATTERY CHARGING HITS for full 4-amps. Far better components than those
employed In commercially made charger—very simple construction. S.T.C. Metal
Rectifier for charging up to 12 v., 22 B. Mains Transformer. prim :-200 220 240 v..
sec. tapped for 6and 12 V. charge, finished in die-cast brackets with terminal boards,
381. Rotary Rheostat, panel mtg., with 2lin. control knob. 4ohms 4.5 amp. ( or
fi ohms 3 amiss), 23/6. Panel Ammeter, 31in., 0;5 amps., 298. Suitable Steel
Case, perfomted, 7.6. The kit, from present stocks only, £5 18 6. care. paid ( or
Remo sold separately).
STAGE DIMMERS. Controlling stated load from " full- bright" to " blackout,"
at 220:240 v. Fitted slow motion drive, handwheel, Sicker switch and " off"
position. 500- watts, £5 186 ; 1,000.watt, £7 26 : 1,500- watts, £8/12 6;
2,500- watts, 591.5/. (
caer. 5 - any one).
P.A. SPEAKERS. The highly efficient Redo Reflected Horn type with 10- watt
P.M. al:coil pressure unit, 15 ohms., flare 12th. long and 14M. die. On swivel bracket
ith mtg. pillar, with wheel- bolt& for clamping at any angle. Only afew, all bnind
new and perfect, 57/12.6 (
des. 5i-). STEEL TRIPODS to suit these and all other
P.A. speakers, collapsing to 5ft. and extending to 12ft. Perfectly rigid under all
conditions, 55 - (
deep. 36).
(EEC. SENIOR INDUSTRIAL SPEAKERS, in metal drum 11M. dia, with front
and rear grille, fitted P.M. M, Coil Unit handling 8-watte, with multi-matching
transformer. These are agreat success as extension speaker in kitchen, clubrooms,
factories, etc., and have really excellent response. A few left at only £7 6 each
(des p. I6).
MICROPHONE STANDS. Fitting lin. ( 26). First- quality thron.ium plate and strongly
made. Collapsible type, folding to Sit. iiin and ext. to Mt.
3- draw stem, tripod
feet. rigid, 52 6. Heavy three- claw base
for to coil rides.), 2- draw ext, to
lift., le-. Table type, 2-draw, ext. to 20th., 29 6. (
Owing to increase in cost of
materials and fe(ating these are Ilse last we can offer at above price.)
SHALL UNIVERSAL LY. ROTORS, 12 24 v. A.C.,11.C. Length 3in., ssidth 2tin.,
lin, spindle. Ball- bearing. Ideal for lab. s(irrers, cine, fans, and ( when suitably
coure']) grs,00,•itiotors. Opportunity at 17 6 each.
EHT RECTIMERS. S.T.C. Tubular type. 1.090 V. 4ina., 156 2.000 v.
Ina_
25 1.11111)W, In ma_ 45'.; 2.000 V. 10 nia., 75 -.
MINIATURE PIEZO-CRYSTAL MICROPHONES (
Rot hernm1). Made for deaf-ai.b.,
but imitable for n11 microphone purposes, wonderfully › ensitive, with 5 megolsta
loading Incoiporated. Model " A," 1lin. dim., 29 6. Model " R." 1.
363 in• dia
(mete] diaPhream). 25 -. (
These are unhoused imerts).
PIEZO-CRYSTAL PICK-UP HEADS (
Rothennal). For replacing magnetic tYlsea
on Garrard and Collar° arms, giving far better performance either 48 11.
REISTANCE BOXES (
Decade type). Ity beat precision makers. Units 0 10, tens
0100, with addition 100 ohm.... ( can be altered into multiplier). Fitted Turns ,
n. coil galvo. Switching for Wheatstone Bridge and other teats. In portable case
16 by 71 by gin, Exceptional opportunity for labs., ... ogees, me., 65. (de, 2 •-),
Please include aufficlent for packing despatch. Excess relunded.

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

MUSe um 295

VALLEY,

GATESHEAD

II,

ENGLAND

AT YOUR REQUEST
THE NEW

Labgear Fault _Tracer
with incorporated

MAGIC

EN E iNispnrwÑinTpi;O:rdNntiniz,

REe
e
sistla
En
Rce
and Capacity
Measurements
together with

MORE RAPID
Signal Tracing
from Aerial
Socket to
Loudspeaker

The Leg/smear Fagg It Tracer
CC MBINES IN ONE CC MPREHENSIVE INSTRUMENT ALL THE
CHIEF TEST GEAR REQUIRED FOR YOUR SERVICE DEPT.

Resistance

Bridge •
H.T. Power Supply •
Insulation Tester •

Ill

Signal Generator •
Audio Oscillator •
Signal Tracer •

Capacity Bridge
L.T. Power Supply
Voltage Indicator

NOTE—la addition to Electronic Visual
Indication, facilities for Aural Checking
are still retained in this instrument.

La by ea r. Ltd.
WILLOW

PLACE,

Phone:

2.194,

CAMBRIDGE

November, 1947
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This is an actual size
"edge-on" photogrrph cf
a e Truvox WAFER
Speaker.

Achievement
A NEW

LIGHTWEIGHT

FINDER

AUTOMATIC

FOR AIRCRAFT ( TYPE

DIRECTION
A.D.7092)

Setting a new standard in performance, this
fully automatic radio compass is the latest of
a long line of successful airborne directionfinders developed by Marconi engineers.

n".

Size: 12I" x 8" x 5"
(31.7cms.x20.3cms.x12.7 cms.)
Weight: Receiver 15 lbs. (8.2kgs.)
All- up weight of typical installation:
35 lbs. ( 19.1 kgs.)
Frequency Coverage: 150 Kc/s-2 Mc/s. Exceptionally good
sensitivity and selectivity.
Equally suitable for use on broadcast, radio beacon or
simultaneous radio range transmissions.
Engineered to fit standard R.C.E.E.A. racking.

6r,

Available in four sizes,
3!", 5" and
the
VVAF h answers space problems in " midgets,"
personal receivers, car radios, television receivers and intercom systems ;—
Depth less than one third of diameter
Light weight
High sensitivity
Even Response
Negligible external magnetic field
Patents pending

Automatic variable quadrantal
error corrector with single-screw
adjustment.

Standard dashboard
type of azimuth indicator (incorporating
tuning indicator)
available in two sizes
for use by pilot or
navigator,
I

1897.. .
191;

TRUVOX

ENGINEERING

CO

LTD

EXHIBITION GROUNDS WEMBLEY MIDDX
A

MARCONI'S

arcont

WIRELESS

TELEGRAPH

CO. LTD

(AIR DEPARTMENT) MARCONI HOUSE, CHELMSFORD
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Components of undoubted
I
MERIT
the range of ' N'EARITE '
time-proven
products embodies all your needs in Mains
Transformers,
I.F. and
Miniature I.F. Transformers.
'HYPERLOY"
Chokes,
Vibrators, Coils and Ceramic
Switches. Your dealer should
be able t, supply from stock.
If any difficulty, write
to us giving his name.
If you haven't yet had
our Catalogue giving full
information
on
WEARITE"
Comp°.

nents, write today.
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I
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VALVES AND THEIR APPLICATIONS
By M. G. SCROGGIE, B.Sc., M.I.E.E.

No. 11:

0

F the many applications of " soft" triodes,
time base generation has always been the
most widely used. The main reason for its
popularity in that role is its ability to change
suddenly from zero to aheavy current at a low
voltage, and thereby to discharge acapacitor so
quickly that the flyback is accomplished in avery
small fraction of the whole cycle. By contrast, a
hard valve requires some amplified triggering
device to speed up the discharge. and even then is
not such alow-resistance " switch."
The explanation, of course, is that directly any
appreciable electron current starts to flow through
low-pressure gas the molecules are ionized, or
split up into electrons and positive ions, forming
an electrically-neutral highly-conducting cloud.
It is as if the anode were suddenly brought
within a microscopic distance of the cathode.
There is therefore, negligible space charge for the
anode voltage to overcome, even when the current
is very heavy. The anode-to-cathode voltage is
constant at quite a moderate critical value,
depending on the kind of gas enclosed. Although
the 33 V drop in the EN 31 is higher than in a
mercury-vapour valve, its characteristics depend
much less on temperature.

Mallard

GAS

TRIODE

EN31

modified to include one of the usual linearizing
devices, but except for precise work the stroke is
linear enough if restricted to about 30 or 40 V.
RI controls the speed of charge, and R2 the bias.
R3 is to limit the discharge to the rated maximum,
750 mA. 2n for every HT volt is well on the safe
side. R4 is another limiting resistance, to keep
the grid current within 1mA. The total resistance
between grid and cathode should be 0.75M12
at most; preferably less. Since the bias required
for control is only 1-35th of the anode voltage, the
heater can be joined to —HT without fear of its
voltage to cathode exceeding the rated limits of
0to — 100 V.
+ 250v
25 Rn
FREQUENCY
0.5 Mn MAX.
0
0.3 .
500n

F

FREQUENCY RANGE

6.3v
I3A

AMPLITUDE
5Kn MAX.

0001o.5pf

OUTPUT
ZS - 25.000e/s

e

Since the control grid is smothered by the
conducting cloud, it ceases to control, until the
discharge ends through lack of voltage to maintain it. Its function is then to determine, by the
negative bias applied, the anode voltage needed to
re-start the discharge, and hence the amplitude of
the time-base voltage. In the EN 31, 1volt of
bias is needed for every 35 additional anode volts.

This is the eleventh of a series written by M. G.
Scroggie, B.Sc., M.I.E.E., the well-known Consulting
Radio Engineer. Reprints for schools and technical
colleges may be obtained free of charge from the
address below. Technical Data Sheets on the EN31
and other valves are also available.

The circuit diagram shows avery simple form
of time base generator. It can, of course, be

THE MULLARD WIRELESS SERVICE CO . LTD .,
TECHNICAL
PUBLICATIONS
DEPARTMENT ,
CENTURY HOUSE ,SHAFTESBURY AVE ., W .
C.2

Advertisement of The Mullard Wireless Service Co. Ltd.

Mullard
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Reflections on Olympia

I

.

*

Price ls. 6d.

T is easy to decry the whole idea of radio exhibitions; to speak of their ephemeral and valueless glamour; to deplore waste of man-power
and material resources at a time of crisis. With
some plausibility, one may write off the huge
attendances at the recent Show by saying that
many visitors went there merely because it. was
ashow, and not because they had any real interest
in radio. One may go on to urge that radio is
now too complex for the lay public anyway.
To argue in this " superior " kind of way shows
a lack of appreciation of the conditions prevailing
in our rather irrational world. Some of the
criticisms are entirely unjustified on grounds of
fact; admittedly the visitors comprised 'a good
sprinkling of habitual exhibition addicts, but, from
our own observation the attendance was of high
average quality. A very large proportion of those
who went to Olympia were seriously interested,
and a considerable proportion of them were users
or potential users of communication or electronic
equipment—not merely of broadcast receivers.
The inclusion of exhibits of these classes of equipment has been amply justified.
Without any doubt, the exhibition has been
successful in showing that the British radio
industry has succeeded, more than most others, in
adapting itself to post-war conditions and in producing equipment that bears few visible traces of
the prevailing austerity. This is not to say that
there is evidence of wasteful lavishness; on the
contrary, a virtue is often made of necessity, and
methods are sometimes adopted which combine
improved performance with reduced consumption
of scarce materials. That is real engineering progress
The industry must have convinced everybody that it now plays a worthy part in our
national economy, not only internally but as an
important contributor of foreign exchange. On
the wider issue, the exhibition—directly and
through the wide publicity given to it—has done
much to show the general public that wireless is

•

something more than ameans of distributing entertainment; it is a vital service in itself and an
essential ancilliary to many other services of a
modern society.
As such, it is something to be
fostered and encouraged.
Elsewhere in this issue we review in detail the
trend of design in the principal classes of exhibits.
In considering such matters, there is inevitably a
temptation to compare things with those shown at
the last exhibition in 1939. In spite of the strides
that have been made in electrical design, perhaps
the most striking advance is in mechanical construction. Radio has since its inception been weak
on this side, but lessons have been learned from
the war, and manufacturers have found out how to
make components and assemblies both well and
cheaply. Even some of the least expensive broadcast sets have attained astandard of execution and
finish that was never approached before the war.
Another tendency to be commended is the provision of broadcast receivers for the discriminating
user with requirements and tastes not catered for
by standardized productions. This tendency has
naturally been restricted by present shortages but
there are indications that when conditions allow the
demand for such sets will be amply met.
The more sympathetic attitude of the Post Office
towards applications for licences for communication services is probably responsible for the fact
that so many firms have started to produce lowpower transmitters and receivers for such purposes.
Provided that effective means can be devised for
controlling the use of radio by operators of road
vehicles, port authorities, towage compapies, press
correspondents and the many other new users who
are envisaged, we welcome this extension of radio.
It is interesting and perhaps significant that the
sharp line of demarcation between makers of
broadcast receivers and communication equipment
has entirely disappeared during the war'. Many of
the larger firms now produce both; it is all to the
good that we are tending to become one family.

408
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Push-pull Balance
O

NE of the more important
reasons for adopting pushpull
amplification,
especially in an output stage, lies
in the fact that under ideal conditions all even-order harmonics,
introduced by curvature of the
valve characteristics, are balanced
out and do not appear in the output. In addition to this, the mean
anode currents of
'the valves act in
opposition in the
output
transformer and the
core consequently
works under better conditions.
Because of this
transformer distortion is also reduced.
It is important to notice that
the push-pull connection only reduces
even-order
harmonics.
Consequently, its use is of value
only if the distortion introduced
by the valves is predominantly of
this kind. This is so with triodes
and for long no other valves were
used in push-pull.
When operated under optimum
conditions for a single output
valve,
a pentode or tetrode
usually introduces more third
than second harmonic. The use
of a pair of such valves in pushpull then gives relatively little
advantage over a pair in parallel,
but there is still some advantage,
largely because of the improved
conditions in the output transformer brought about by the removal of the direct polarizing
current.
The distortion introduced by a
tetrode or pentode depends very
much upon the magnitude of its
load resistance, however.
With
a low value of load the distortion
is predominantly second harmonic, just as with a triode, and
this distortion tends to decrease
as the load is increased, again just
as with a triode.
Unlike the
triode, however, third harmonic
distortion grows rapidly as the
load
resistance
is
increased.
Although small when this resistance is small it greatly exceeds
the second harmonic when it
becomes high.
When pentodes are used in
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push-pull, therefore, it usually
pays to work with an effective
load on each which is much less
than the optimum for the nonpush-pull case.
The third-harmonic distortion is reduced and
the second-harmonic distortion is
balanced out by
the push-pull
connection.
While there is
no doubt at all
about the value
of push-pull in
both theory and practice, many
people realize that the ideal conditions which are usually assumed
in theoretical discussions do not
exist in practice.
They realize,
for instance, that the two valves
of a push-pull stage are never
exactly alike, and they wonder
how much the performance is
affected by this.
Then, again,
they know that various balancing
schemes are sometimes recommended and they wonder if they
are necessary when other amplifiers perform satisfactorily without them.
It is not easy to find answers
to questions such as these and
very little definite information on
the subject has been published.
The simplest method of attacking
the problem is to express the
characteristics of the valves by
power series, but even if only a
few terms are taken the expressions become very cumbersome,
and it is not easy to take the load
impedance into account.
The equations in the Appendix
show the second- and third-harmonic distortion produced by
valves
having
characteristics
which can be represented by cubic
equations, ignoring the effect of
the load. The distortion for apair
of valves in either parallel or
push-pull is given.
The signal
voltages are represented by e, for
one valve and e
a+e a for the
other; e, and e
a are in opposite
phase for push-pull and e., is in
phase quadrature. This lait term
is included so that the case when
the input voltages to the two

Effect of Minor
Imperfections

valves are not exactly in opposite
phase can be considered; e, on
the one hand and e
a and e
a on
the other are respectively ei and
times the actual input voltages
EI,E, and E,.
First of all, e, will be taken as
zero.
It can be seen from the
equations in the Appendix that
both the fundamental and thirdharmonic components are the
same whether the valves are in
parallel or in push-pull. With the
latter circuit both the out-ofbalance direct current in the output transformer and the secondharmonic distortion can be reduced to zero by the adjustment
of the relative values of vi,
a.
ea and e
If the two valves are exactly
alike the requirement for perfect
balance is v, = v, and e, = e,; that
is, the two valves must have the
same grid bias and their inputs
must have the same amplitude,
and be in opposite phase.
In this case the fundamentalfrequency current in the H.T.
lead is also zero. It is given by
Equ. (4) by writing minus signs
instead of + between the pairs
of terms in brackets. Because of
this a favourite way of balancing
a push-pull amplifier is to insert
a resistance shunted by a pair of
'phones in the H.T. lead, as
shown dotted in Fig. r, and to
adjust the relative values of the
input voltages Ei and E, for zero
fundamental tone in the ' phones.
Of course, in this particular
case, since the output stage is
assumed itself to be perfectly
balanced, all that is done is to
equalize E, and E, and so to correct for imperfections in the preceding stage.

Balancing Adjustment
When
the
valves
are
not
identical, second-harmonic distortion in the output and the outof-balance mean current can both
be brought to zero by adjusting
the values of
and vi/v,.
With no signal the out-of- balance
current depends only on
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but the condition for zero secondharmonic distortion depends on
both e,le, and y, / v,. The outof-balance current with a signal
depends also on both e, / e, and
v, / v2, so that the zero signal
balance is not necessarily maintained when a signal is applied.
When es=0, Equ. ( 3) shows
that the out-of- balance current
can be brought to zero even when
the valves are not alike by adjusting v, / v, with no applied signal.
Equ. ( 5) shows that the
second harmonic in the output
can also be brought to zero even
although the valves are not alike
by adjusting e1/e 2. When this is
done the signal-dependent terms
in Equ. (3) are also zero, so that
just as in the case of identical
valves the second-harmonic and
out- of- balance currents can be
made zero for all amplitudes of
nput.
i
However, the fundamental- frequency component in the H.T.
lead (Equ. ( 4) with — signs before each group of terms with
subscripts 2) is no longer necessarily zero. This is also obvious
on physical grounds, for if the
valves are unlike they introduce
different percentages of second
harmonic.
When adjusted for
zero total second harmonic in the
output each valve must be giving
the same amplitude of secondharmonic output. But if the percentages are different the fundamental outputs must also be
different, and so they cannot
balance in the H.T. lead.
It is thus clear that in the
general case the popular method
of balancing an amplifier for zero
fundamental component in the
H.T. lead will not necessarily
give zero second harmonic in the
output. It will only do so, in fact,
if the output valves are identical.
Strictly
speaking,
therefore,
the right way of adjusting eje,
is directly for minimum secondharmonic distortion in the output.
This is very ificonvenient, however, for it demands the connection of a filter in.the output to
suppress the strong fundamental
component.
It has been assumed so far that
the input voltages to the two
values are precisely in opposite
phase; i.e.,
In practice,
phase errors occur towards the
two ends of the frequency range.

o111111
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second-harmonic distortion will
usually be zero, but this does not
matter provided that the resulting distortion is small enough.
An output stage might, for instance, be designed for 2 per cent
third-harmonic distortion at full
output.
The
second- harmonic
distortion might vary from the
Phase Unba!ance
ideal zero to, perhaps, r per cent
according to the degree of balance
The effect of E„ is to produce
achieved. The addition of r per
output currents in quadrature to
cent second harmonic to a stage
those caused by E, and E,, but
already giving 2 per cent thirdthrough interaction between them
harmonic distortion is not likely
it does also produce currents
to be noticeable to the ear. The
Beadditive to the main ones.
total distortion is increased to
cause of the quadrature currents
IcioN, [ 0.02 2 + 0.01 2] = 2.25 per
it becomes impossible to balance
cent, little over ulb. Moreover,
second-harmonic distortion to zero
the ear is more tolerant of secondand equality of mean anode curthan of third- harmonic distortion.
rents cannot be maintained at all
It is, therefore, almost certain
signal levels.
that the extra distortion would
However, these effects are very
not be aurally detectable.
small in practice because it is not
However, this may be, it is
difficult to keep the phase errors
certain that there is some degree
small. It is by no means easy to
of
second- harmonic
distortion
make them zero but in a common
relative to the third harmonic
type of phase-splitter they can
which cannot be detected in any
be such that E, does not exceed
listening test. Provided that the
about 3 per cent of E,.
second harThere are so many possible
monic can be
causes of unbalance in a pusheHT
kept below this
pull stage that it might be
figure,
therethought that a balancing adfore, its presjustment would
'rj
ence
is
imbe
essential.
material, and if
This is not so,
an amplifier can
however, for a
be
designed
surprisingly
which is inher
large amount of
ently
wellunbalance
can
enough
baloften be toleranced to keep
ated.
the
distortion
In
general,
below
this
balancing
adfigure its perjustments
are
formance is as
undesirable
if
good
as
one
their use can be
more perfectly
avoided,
for
balanced. It is
their correct use
also much more
demands some
satisfactory
in
degree of skill.
Fig. 1. The basic push-pull cirpractice.
It is, therefore,
cuit. The dotted components in
In order to
the usual comthe H.T. lead are often inserted
determine how
mercial practice
when balancing astage
much unbalance
to dispense with
is permissible in an amplifier it
them. This is done by determinis necessary to know how much
ing a permissible degree of unsecond-harmonic distortion can
balance which affects the performbe allowed.
This can only be
ance negligibly, and then designsettled by elaborate listening tests
ing the equipment so that this
with large numbers of observers.
degree of unbalance is not exFor present purposes it will be
ceeded with any normal variations
assumed that an amount of
of components and valves.
second harmonic equal to the
Under such conditions neither
third harmonic is unimportant.
the out-of- balance current nor the

They occur chiefly in the phasesplitting circuits.
They can be
represented by a voltage E., which
is yo deg out of phase with the
input E., to one of the valves, E,
itself being exactly in opposite
phase to E,.
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Push-pull Balance—
This is a 3-db increase in distortion from an " ideal" level of
-34db, assuming that 2 per cent
third harmonic is the target. The
distortion level thus rises from the
"ideal " - 34db to - 3idb and
this in itself would not be readily
detected by ear.
When the
greater tolerance of the ear to
second-harmonic
distortion
is
taken into account, it seems
certain that its presence in this
degree is unimportant.
At present this must be largely
a matter of opinion, and it is possible to work out the permissible
unbalances for any desired ratio
of znd / 3rd harmonic distortion.
In the following examples, however, a figure of unity for this
ratio is taken as the maximum
permissible.
For the present assume that
there is no phase unbalance
(e, =o).
Then Equ. ( 9) in the
Appendix gives the ratio of 2nd /
3rd harmonic distortion.
The
ratio does not depend only on the
ratios e,1 e,, v2/v 1,c2/c 1,
but also on 6,1d,, e, and y1. It
is not, therefore, possible to derive
ageneral solution applicable to all
valves, but it is necessary to work
out the permissible unbalances f ) r
each case.
The best that can be done,
therefore, is to pick a typical case

correspond to a fictitious valve
having 3ooV H.T., - 4oV grid
bias, /1=3 and a signal input of
4oV peak. A single valve, or a

o
o
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PERCENTAGE
Fig. 2.

8

12
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18

20

Fig. 3. The effect of varying e
2/e1 is shown here for the case when v,/v, --- r,
ede, - d2/d 1 = ¡. 2, and e
3/e, --- 0.03.
pair in parallel, produce 2per cent
third-harmonic distortion and io
per cent second harmonic. It is
required to determine how the
second-harmonic distortion of a
pair in push-pull varies with the
various out-of-balance elements.
This is done by taking the above
values for the valves and calculating the 2nd/3rd harmonic ratios
with the aid of Equ. ( 9). The results are shown in Fig. ; curve A
shows how the harmonic ratio

10

UNBALANCE AND

D
A

12

14

16

18

fa

PERCENTAGE E3/E 2

The effet on the ratio of 2nd/3rd harmonic distortion of various
kinds of balance is shown here.
Curve A c,/e,= (1,1d, = v2/v 1 = 1, e, = o, e21e, varying.
B e,Ie, = = v,Iv,s ,e, -= o, e,/c, varying.
Ce
gle, = c
2/c, =
1, e, = o, d3/d 1varying.
D e,/e, = = d,/d 1 = s, e, = o, v2/1, 1 varying.
E e,/e 1 = c.,/c, = d,Id, = v,/v,
e
3/e 2 varying.

and the following values will be
assumed:
b,= 2XI0-4,
c1=
-3 xro-',
di=1.25 xI0 41 , 01=
120V, V, =i8oV.
These values

I
0

PERCENTAGE UNBALANCE IN E/E 2.

E

2

input voltages is permissible.
Curve B shows the effect, with
e2=e„ d2=d, of varying c, / c,
and curve C illustrates the effect

2

2

o
o
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varies as e2/e 1 varies for the case
when the valves are identical and
y, = y,. For unity distortion ratio
over 20 per cent unbalance of the

of varying d, Idi with c, = c,.
Even with 20 per cent difference
between either of these valve constants the second harmonic does
not exceed 0.4 of the third.
The effect of varying y, / y, is
shown in curve D. This, however,
is not agrid- bias variation but one
of total voltage. It can be converted to one of grid- bias variation in this instance by multiplying the " Percentage Unbalance"
scale in Fig. z by 1.5. By using
equation ( 13) the effect of varying e, /e, can be computed and
is shown in curve E.
In a practical case these variations may all occur together but it
is clear from Fig. 2 that in order
of importance the various causes
of unbalance are e31e2, v, 1v,,
e2/ e,, c.,Ic i, d2/d.
This is
rather a fortunate order, for the
valve variations are of least importance and it is these which are
least under the control of the
amplifier designer. It is well to
allow a maximum variation here
and it is not unreasonable to take
c, /c, =d, 1di=1.2 ; that is, 20 per
cent unbalance between valves.
If the valves are operated in the
usual way with a common bias
resistor t, 2 / u1 = s.
The out-ofbalance current in the output
transformer rarely exceeds tomA,
in practice, and this causes negligible distortion when a well.
designed transformer having a
silicon- steel core is used.
The phase unbalance between
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the inputs is usually negligible
over the major p- -tof the audiofrequency spectrum. At very low
and very high frequencies it becomes of appreciable magnitude
but with good design it is not
large.
It occurs chiefly in the
phase-splitter and may amount to
about 3 per cent. The value of
e,Ie, will, therefore, be taken as
0.03.
With these values as reasonable
tolerances to allow for variations
in values and for some phase unbalance the ratio of znd to 3rd
harmonic distortion for various
values of e,le, can now be calculated and the permissible input
unbalance so determined.
The result is shown by the curve
of Fig. 3 and it will be seen that
for unity distortion ratio an input unbalance of as much as 13
per cent can be allowed. This is
for the worst case when the input
unbalance is in the same sense as
the others; when it is opposing, a
much bigger tolerance is permissi-ble.

Grid- Current Effects
It will be clear from all this
that a push-pull stage is very far
from being critical and what at
first appear to be quite large
amounts of unbalance have quite
a small effect on the performance.
This is in accord with practical
experience.
In the foregoing it has been
assumed that there is no limit to
the permissible value of E, IE.
.,
(e, Ie2)other than that set by the
appearance of excessive secondharmonic distortion. This is not
the case, in practice, however, for
if the two input voltages are dissimilar then one valve will run
into grid current earlier than the
other unless the valve with the
larger input has a proportionately
higher grid bias.
Very serious
distortion usually occurs when grid
current starts, and if one valve
draws grid current before the
other the amplifier is overloading
before the other valve is giving its
full output.
Conditions in this respect are
likely to be at their worst when
an amplifier is carefully balanced
for zero second-harmonic and outof-balance currents! The poorer
valve of the two may need the
greater input and the smaller grid
bias for balance.
The tolerance permissible on
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E,/ E., is thus likely to be tighter
for the avoidance of marked disparities in the grid-current overload points of the two valves than
for avoidance of second-harmonic
distortion. If the bias is 4oV and
the maximum input is 4oV peak,
then with the 13 per cent tolerance found earlier, the input to
the other valve will be only 35.4V.
As the power output is proportional to the square of the input
voltages it will be about ( 75.4 / 80) 2
=0.89 of that which would be obtained with equal input voltages
and identical valves.
The loss is not large, but a
somewhat tighter input tolerance

would seem desirable. It is suggested that an input tolerance of
±5per cent should be aimed at in
designing the preceding stages and
that there should be not more
than 3 per cent phase unbalance
at high and low frequencies
This permits rather greater tolerances on valves than have been
considered in the foregoing.
No attempt at balancing secondharmonic distortion to zero should
normally be made and it is only
necessary to balance the mean
anode currents in exceptional
cases or when high-permeability
core material is used in the output
transformer.

APPENDIX.
Let the characteristics of valves rand Ibe expressed by
i,,„ = a, + b,V, + c,V 2 + d,V 3,
= a, + b2V, + c2V22 + d2V23

•

• • ( i)
( 2)

•

where V, = V3, + p.,V„ + 12 1E, sin cut -= v, + e, sin ad
V,
=
± l2 g2— 12,E, sin od — ic,E, cos cut = 1. 2 — e, sin ml— e, cos cut
When the values are combined in push-pull the effective current is i„, — „„
whereas when they are in parallel it is i + i and V, = 22 + e2 sin c,
Inserting the values of V, and V2 in ( I) and ( 2) and expanding, we get :—
Out-of-balance D.C.

component = Ipc

+ (bivi — b2vs) + (civi 9— c2t,2
3)+(div3 3— d2 7'2 3)
+¡(c le, 2—c 2822)-1-g (de, 2v1— d,e, 21, 2)-4c,e 82—e,zv,d,
Fundamental frequency component = / 1 —
sin tut[(b,e 1-1-b,e 2)±2(c,e iv,±c 2e2v2)+3(d le,v 12+d,e2,2
2)
t(d iel3+ d2e23) + te, 2e,d 2;
+cos at/ [b2e3+2c,e,v 2+ 3e,v 22d2+1d 2e22e3+îd,e,
Second-harmonic component = / 2 —
—cos 20d[¡(c le, 2 — c2e22)+g(d le, 2vi—d,e, 2v2)+ 4c,e„ 3+ 4d 2,321. 2
+sin 2w1 [ — c2e,e,-3d,e,e av2-1-4d 2e2e32
Third-harmonic component = / 3
sin 3ad[i(d ie, 3+d 2e23)]
+ cos 30,1[1(10, 31-161,e 22e3+Id,e 2e, 2] . .

(
6)

When e, = o, for two values in parallel or push-pull, the fractional third
harmonic distortion is
t(d iel3+d 2e23)
. • ( 7)
(be l+b,c 2)+ 2 (
cieitti+c2e2va) + 3(1100,2+ do 2v22) + 2(d e , 3 + 21 2e23)
When e, = o, the fractional second harmonic is (+ signs for two valves in
parallel, — signs for push-pull)
¡[(c le, 2+ c2e22)+3(de l2v,-. d2e22v2)
(b

1± b,e 2)

+ 2(c leivit + co 2v2) + 3(d lee12 + d2ee22) + 1(cl e , 3

d2e23)

.
12\

Therefore, the ratio of andi3rd harmonic distortion is
\

3d
ci v
li, ±.

c,

di

1
I

d

.

e1-

r1

e. 3

d1 el3

For zero second harmonic distortion the requirement is

t
eV

c24- 3d,v,

‘e s1

c1+3de l • •

l

(jo)

For zero out of balance current it is necessary to have :—
al— a2+ be,—b,v,± ce, 2 — ce 22

d,v, 3— d,v, 3

+i(cie,2—cze22)+(doi2vi—d,e22%)

o

..

••

( ii)

This can be zero for any values of el and e, only if the last two brackets
are themselves zero. This is the case when Equ. ( lo) is met.
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Crystal Pickups
Basis of Design for High-fidelity Reproduction

I

By L J. WHEELER and
by inspection of Fig. 1, that to
keep the velocity ( i.e., slope) conK. G. LOCKYER, B.Sc.
stant, the amplitude must increase
(Fe:earch Dept., Cosmocord, Ltd.)
as the frequency is decreased and
vice-versa. In the example shown,
the two sine waves have the same
Fig. 2 ; it will be noted that the
velocity, but it will be seen that
turn-over frequency is at 250 c/s.
there is a 2 : I ratio of amplitude
in accordance with general pracand a r : zratio of
tice in this country, though turnfrequency.
It is
over frequencies of the order of
clear
that
for
300, 500, 800 and L000 c/s. are
adequate ampliused commercially and by amatude at the higher
teurs.
frequency end of
A piezo-electric crystal is one
the spectrum, the
which, when strained, produces
amplitude at the
electric charges on certain of its
lower
frequency
faces, the magnitude of these
LINE OF GROOVE
end would
becharges being directly proporcome
excessive,
tional to the strain.
This overwith the possisimplified picture gives a clue to
bility of breakthe behaviour of the crystal pickthrough into adup. In actual practice, two slabs
jacent
grooves.
of a piezo-electric salt ( usually
TIME
Because of this
sodium potassium tartrate, other(DISTANCE ALONG GROOVE)
it is commercial
wise known as Rochelle Salt) are
practice to modiFig. Y.
Illustrating the relationship between
cemented together with one elec"velocity," amplitude and frequency.
fy the amplifier
trode between the slabs, and
and
produce a another in contact with both outer
footing are foredoomed to failure.
constant-amplitude cut below a
faces. The slabs are cut in such
It is the purpose of this article to
certain frequency ( the turn- over
a manner that a torque ( in the
discuss this difference, and to
or cross-over frequency).
case of a " twister " crystal) or a
show that, combined with suitable
Every commercial record is
flexure ( in the case of a " bender "
electrical networks, the crystal
therefore a mixture of constantcrystal) will produce a potential
pickup can give results at least as
amplitude and constant-velocity
difference across the electrodes.
good as those obtainable from the
cutting, and the shape of the
This assembly is known as a
electromagnetic types, together
recording characteristic is entirely
bimorph,
the
torsional ( or
with the advantages of high sensitivity, and the possibility of dis250 cis
250 cis
pensing
with
coupling transformers, hum pick-up and other
troubles.
Commercial
recordings
are
generally made with electromagnetic cutting heads. It is acharacteristic of this type of head that
constant input to the recording
amplifier (here assumed to be
FREQUENCY
FREQUENCY
linear), does not produce constant
amplitude of vibration, but con(a)
(b)
stant " velocity" of the stylus
Fig. 2.
The average recording characteristic of commercial discs is
point.
This velocity is the rate
level below 250 c/s for amplitude-operated pickups, (
a) and above 250 c,s
of change of displacement as the
for velocity-operated types, (
b).
cutter passes through its mid position in each half cycle, and is
a matter of one's point of view;
"twister") variety being used in
represented by the slope of the
i.e., whether one chooses to put
most crystal pickups.
Clearly,
sine wave at this point. It can
amplitude or velocity on the vertherefore, the output from a crysbe shown mathematically, or seen
tical scale. This is illustrated in
tal pickup is directly proportional
.1, is not realized as widely as
it should be that the piezoelectric crystal pickup operates
on a principle
fundamentally
different from that underlying the
moving coil, or other electromagnetic types of pickup, and that
attempts to treat it on the same
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in the rubber sleeves or bearings
(H) which are clamped in the
case.
The electrodes from the
crystal are brought out
A
and soldered to a terminal
board ( K), which itself is
clamped in tip.: case.
A more modern version
of this assembly iz shown
in Fig. 3 ( b).
The back
mounting of P.V.C. has
been replaced by a
(a)
moulded rubber block ( B)
specially shaped to touch
the case only at its four
corners. The wrap of rubber has been replaced by
a moulded rubber transmission member ( G) which,
whilst transmitting needle
vibrations, wiil absorb undue shocks. This type of
construction is extremely
robust, the crystal being
virtually unbri akable
In a high-fidelity unit
the mass of the moving
parts must be kept as
small as possible.
One
method of achieving this
is by making the assembly
as shown in Fig. 3 (c). The
conventional reed, needle
(c)
screw and removable styFig. 3. Constructional details of some
lus have been replaced by
piezo crystal pickup types.
a thin beryllium copper
transmission strip ( F) into which
ment. In this fact lies the differis welded a thin- walled metal tube
ence between crystal and electro(E) carrying a ground and highly
magnetic pickups, since the outpolished sapphire tip, the front
put of the latter is directly proend of the transmission member
portional to the velocity of the
being supported by a moulded
stylus displacement. In the region
rubber block ( M).
Some degree
below 25o c / s. where these pickof protection for the stylus is supups require correction, the crystal
pickup gives constant voltage out20
put, but it in turn requires correction above 25o c / s.
It is of interest to note that, if considered
10
in octaves, this point lies only one
octave below the middle of the
recorded spectrum.
o
The practical constructions of

Crystal Pickups—
to the amplitude and not the
velocity of the stylus displace-

three types of crystal pickups are
shown in Fig. 3. Fig. 3 ( a) is the
simplest form of crystal pickup
using a " twister" crystal. The
crystal ( A) is clamped at the rear
by two pieces of P.V.C. tubing
(B), which are cemented to the
upper and lower halves of the
case (C) and ( D). Movement of
the needle ( E) is applied by the
reed ( F), the crystal being protected from the hard metal surface
of the fork in the reed by a wrap
rIII‘INe.r ICA
The reed
moves

plied by the two blisters ( L)
moulded in the lower half ( D) of
the case. The rest of the assembly
will be obvious from the drawing.
It may be of interest to note
the relative masses of the moving
parts in the assemblies as shown
in Figs 3 ( a) and 3 (c). The mass
of the needle, reed and needle
screw used in the former totals
1.22 gin
whereas the combined
mass of the equivalent parts of
the latter is o.186 gm.
Ideally, the frequency charac03MII
IMÍ1
PICKUP
AMPLIFIER
INPUT

Fig. 5. Simple stop-lift correction
circuit for use with generalpurpose type crystal pickup.
teristic of a crystal pickup when
measured on a commercial record
would be as Fig. 2 ( a). This ideal
is approached very closely in some
of the modern high fidelity crystal
instruments ( e.g., Brush PL 50
and Acos GP- i2).
A response
curve of the latter instrument is
shown in Fig. 4 : plotted on the
same ordinates are the characteristics, on an amplitude basis,
of
the
test
records ( H.M.V
DB 4034 / 7), and also of ageneralpurpose unit crystal pickup. The
vibratory system ( i.e., needle,
needle screw and reed) resonates
between 5,000 and 6,000 c / s.,

TYP CAL GENERAL-PURPOSE
CRYSTAL PICKUP

1.8
10
056

ACOS GP-12

10

32

032
018

TEST RECORDS

20

0
.10
0056

3020

100

1,000

10,000

FREQUENCY IN CYCLES PER SECOND
Fig. 4.

Comparison of general-purpose and high-fidelity crystal pickup
characteristics.

R.M.S.

irelr.o.

VOLTS
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pickup using
shown in Fig.

this equalizer is
It will be seen

7.

the input circuits ( Figs. 5 and 6)
recommended above are used.

O

10
056

tfo

0
-32

Io

0-18

20

0-10

R14LS.

thus accounting for the levelling
out of the response curve from
2,5oo c / s. upwards, and the rapid
drop through the region 7,000
8,5oo c/s. The small peak at 700
c/s. is due to a torsional arm
resonance and being of the order
of 2db it can be safely ignored.
After the levelling out which is
to be expected at 250 c / s., the
output tends to fall off at roo
c/s, but is maintained by the
flexural arm resonance down to
6o c / s below which it drops
rapidly. A point which should be
noted about these crystal pickups
is the very high output: at r,000
c/s it is 0.7 volt for the highfidelity unit, and r.o volt for the
general-purpose unit; at 250 c/s it
is 2.5 volts and 3.2 volts respectively.
These response cones show that
to obtain faithful reproduction
there is a need for a levelling of
the output to produce a linear input to the amplifier grid.

VOLTS

Crystal Pickups—
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FREQUENCY IN CYCLES PER SECOND

Fig. 7.

Frequency response of high-fidelity pickup in conjunction with
circuit of Fig. 6.

from this that the overall output
level has dropped to o.r volt,
which is, of course, what would
be expected.
It is often stated that the overriding disadvantage of crystal
pickups is that they introduce
severe harmonic distortion. The
authors
have
taken
many
cathode-ray oscil500pF
loscope observaooo5p5
tions over a wide
frequency rib ngc,
I5M11
and have come to
osMfl
the conclusion
O 22mn
PICKUP
that with a wellAMPLIFIER INPUT
designed ( though
not necessarily
VOLUME CONTROL
expensive)
crystal pickup, the
Circuit giving full equalization with
Fig. 6.
waveform distorAcos GP- r2 high-fidelity pickup.
tion is negligible,
The general purpose instrument
being well under the limit of 2%
is often used without any correcaccepted by the industry for hightion at all, since the fall in top
fidelity apparatus. Much harmowill appear to reduce needle
nic distortion is ofen introduced
scratch, and will minimise the
in the first amplifier stage, where
unpleasantness of the " pentode
the high output from the pickup
top" so often associated with the
overloads the input valve. This
less expensive and older radio
trouble will not be encountered if
receivers. Should some degree of
top correction be required, the
simple circuit shown in Fig. 5 will
be found to be completely satisfactory.
For those requiring an extremely high standard of reproduction, the high-fidelity instrument ( Acos GP- I2) with full
equalization
will
be
chosen.
Though
simple,
equalization
should be a matter of some care:
tuned circuits and iron-cored components
should
obviously
be
avoided. The simple circuit shown
in Fig. 6 is recommended, and a
Tone arm designed for Acos GP- I2
response curve of the high-fidelity
pickup.

The piezo-alectric crystal is inherently capable of the highest
fidelity of reproduction, and when
housed in pickup cartridges of
modern lightweight design will
prove by its performance that it
is worthy of the serious consideration of quality enthusiasts.

BOCKS

RECEIVED

Practical Mechanics for All.— Edited
by Leroy A. Beautov, M.Sc., Ph.D.
The fourteen chapters of this book,
written by eight authors, cover all the
aspects of mechanics from the fundamental theories of the lever and pulley to their applications in the testing
and driving of machines.
448 pages,
with nearly 500 diagrams.
Odhams
Press, Ltd., Long Acre, London, W.C.2.
Price 9s 6d.
Two-Way Radio.—By Samuel Freedman.
The growing interest in the
applications of two-way radio, especially in the field of citizens' radio, has
prompted the publication in the United
States of this volume, which deals with
the design, organization and application of two-way radio. 506 pages+xxii
pages.
Ziff, Davis, Ltd., The Grampians Building, Western Gate, London,
W.6.
Price 30s.
Radio-Craft Library.—We have recently received ten of the booklets in
this series, which is prepared by the
Editors of Radio-Craft.
Most of the
material has been culled from the pages
of our New York contemporary. Each
booklet contains 64 pages, has numerous
diagrams, and costs 5o cents.
The
titles are: Handy Kinks and Short Cuts,
No. 29; Unusual Patented Circuits, 09441946, No. 30; Radio Questions and
Answers, No. 31; Advanced Service
Technique, No. 32; Amplifier Builder's
Guide, No. 33; Radio-Electronic Circuits, No. 34; Amateur Radio Builder's
Guide, No. 35; Radio Test Instruments,
No. 36; Elementary Radio Servicing.
No. 37; How to Build Radio Receivers,
N. 38. ; Radcraft Publications, Inc.,
25, West Broadway, New York, 7,
1.S. A.
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High Audio Frequencies
Are They

Necessary : Are They

Nice?

"low fidelity,'
whereas wide
and frequency-modulation listenN America a series of tests of
range was preferred over medium
ers, indicated substantially the
listeners' preferences' have
range in the piano,
popular
same
preferences as did the
been made with the help of
orchestra ( 29 pieces), and female
average
cross-section
of
listeners.
500 listeners from all walks of life,
speech selecThese concluusing a reproducing system in
tions.
sions
did not
which " every possible precaution
W.
van
B.
Results and conclusions of
go unchalwas taken to ensure as near persome recent experiments and
Roberts said he
lenged. E. Masfect reproduction as it was posdiscussions on the role of high
believed
the
sell pointed out
sible to achieve."
Programme
frequencies in the production
statements
that the quesmaterial included male and female
of acceptable sound quality are
should
have
tion of distorspeech,
popular and classical
summarized for the benefit of
been
made
tion had been
high fidelity enthusiasts who
music, and the tests were made
along the lines
may not have access to the
dismissed
with
through filters restricting the frethat: " Lisliteratu re.
quency range to 150 — 4,000 c / s the statement
teners to our rethat trained ob(narrow), 70 — 7,000 c / s ( medium)
producing
sysservers
failed
to
and 40 — io,000 c / s ( wide). Retem prefer . . ." This, he said,
detect distortion.
Since the ear
sults were analysed and the conmight appear atrifling criticism beaccommodates itself, it would
clusions drawn that listeners precause it was obviously the case, but
seem that the more " trained " an
ferred either a narrow or medium
since the paper laid some stress on
observer, the less qualified he
tonal range to a wide one, even
the purely scientific nature of
would be to detect distortion. If
when informed that one condition
the
investigation reported,
it
distortion, particularly that rewas " low fidelity" and the other
would seem well to be caresulting
from
cross- modulation
"high fidelity," that listeners preful not to give the impression
with creation of new discordant
ferred a slightly wider band for
of enlarging the conclusions befrequencies,
were
present,
it
would
female speech, piano, and popular
yond what was actually proved.
be most evident in the higher freorchestra selections than for male
For example, if the reproducing
quencies, and hence would be cut
speech, mixed dramatic speech,
system used in the' experiments
out by the narrower reproduction.
and classical orchestra selections,
had been sufficiently bad, the conThis, he contended, was borne out
and that two groups with special
clusion might have been that
by the correlation of preference
experience, professional musicians
listeners preferred total silence, a
for narrow range with the comconclusion that surely would replexity of the original sound; i.e.,
1 " Tonal Range and Sound Intensity Preferquire qualification. Roberts went
the classical orchestra ( 40 pieces)
ences of Broadcast Listeners."
H. A. Chinn
and P. Eisenberg, Proc. IRE., Vol. 33, p. 571
on to say that he saw no a prim
ino ,t definitely preferred at
and discussion, Vol, 34, p. 757
reason to agree that a few tenths
of one per cent distortion is necessarily negligible, any more than
that a similarly small percentage
of essence of skunk would be
a negligible matter in a flower
garden.
It was suggested, also by
Roberts, that an instructive modification of the test would be tc
engage agood orchestra with first.
quality instruments, and put them
on a platform behind a light
screen, or have the audience blindfolded. The audience would then
alternately hear the actual orchestra and recordings thereof. If the
audience preferred the real thing
to a reproduction, but preferred
narrow-gauge
reproduction
to
wide- range, the conclusion would
be that the human ear objects to
distortions in the high-frequency
range that are too small to be
Acoustical filter screen used in direct listening tests organised by
measured by instruments. In this
Dr. H. F. Olson.

I
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High Audio Frequencies-case the goal of the engine erwou ld
still be merely ( !) exact reprod uc tion. But it was quite co nce i
vable that the audience would
prefer narrow-range reprod uc ti on
to the real thing, and if thi s shou ld
be the case a disturbingly w id e
new field would be open ed t
o th e
profession.
Future radio s an d
gramophones might be ad verti se d
with a real basis of f
ac t t
o have
"new tone quality."
Sy m ph on y
orchestras might perform behi n d
sound-proof glass on " dimestore " instruments, the sounds
being delivered to th e au di ence
through the new reproducing (?)
systems as super-Stradi v arii t
ones
—or better.
In their reply the authors o fth e
original paper pointed out th at
this test might show a pre f
erence
for binaural or for mon aura lre production— not necessarily f
or
tonal range.
Single-chan ne l or
monaural listening imposes limitations and it is essential to work
within these limitation s. Th us if
radio producers wished to imitat e
sound effects as they occurred in
life, they often had to invent new
apparatus or devices to obtain th e
effect, rather than use the origi na l.
It was not necessarily propo se d
that this should be done w ith a ll
sound transmitted over radio;
but, aesthetically, the characteristics of radio must be kn own so
that the sound most pleasant to
listeners could be produced. The
authors did not see why it should
be assumed that the original soun d
was the most beautiful, when it
was known that certain instruments, like the trombone, were
marred by excessive noise, and
certainly many human voices
could stand improvement.
As
Hollywood producers well knew,
it was possible to improve on
nature.
Here, in your reporter's humble
opinion, we enter the province of
the artist rather than the engineer,
but it is important to know where
we are heading and if possible to
avoid chasing chimera. It can be
shown 2 that in the evolution o f
some musical instruments, e.g.,
the violin and the oboe, the trend
has been to reduce the energy content of the upper end of the spectrum, and from this it is easy to

argue that there is something intrinsically
distasteful
to
th e
human ear in high-pitched sounds.
This is a tempting hypothesis—
particularly to those who have
laboured to give us high-freq ue ncy
response in receivers, amplifiers
and loudspeakers only to find th at
we throw all their good w ork awa y
with a generous twist ofth e t
o pcut tone control knob. Bu t can
we make scapegoats of our ow n
ears ? The sounds of nature and
the noises of urban life, w heth er
we like it or not, are as full o fhigh
as of medium and low fr equenc i
es .
If music is to be capabl e of ma t
ching this range of emotionally si
gn ificant sounds it should, and in f
ac t
does, have at its command in stru inents with astringent as well as
suave tone. By all means l
etth e
violins be smoother than any sin g ing voice, but at th e same ti me
let the biting edge of th e brass
tone be harsher if possible th an
any circular saw.
It seems probable that listen ers
revolt not against high frequenci es
themselves but against something
which is introduced as th e resu lt
of electrical reproduction.
Ev idence in support of this is forthcoming from another series o f
direct acoustic tests de v i
se d an d
carried out by H. F. Olson.3 In
these, over athousand listeners of
all ages and vocations were invited to listen to a small orche stra, first directly and then through
an acoustic filter screen cutting off
all frequencies above 5,000 c / s.
The results, reported at a meeting
of the Acoustical Society of
America on May .,9th this year,
showed that 59 per cent in the ag e
group 14-20 and 75 per cent o f
listeners between the ages of 30
and 40 preferred the full frequ ency
range.
It was thought th a t
listeners in the younger age group
were to some extent conditioned
by listening to cheap radio sets
and gramophones rather than
orchestras. Tests on speech also
revealed a preference for full frequency range, and this result w as
the same whether or not the
speaker's voice was already known
to the listener.
This looks pretty conclusive,
and if we accept the probability that monaural or binaural
(single-channel or two-channel)

"Perfect v. Pleasing Reproducti on. "
ironic Engineering, January, 19$7.

" Listening Tastes Tested."
July, 1947.

Eke-

Radio

Age,

World

November. 1947

reproduction has no bearing on
the choice of bandwidth, but
only on
the
appreciation
of
the spaciousness of the sound
source, then it seems that we fast
agree that " . . . the true measure
of the quality of an electroacoustical system is the maximum
bandwidth which the public finds
acceptable."
In this admirable inversion of
the role of experimenter and
guinea pig lies the best hope of
improvement.
There does not
seem to be much wrong with the
public's taste; there may be
something obscurely wrong with
some so-called high-fidelity reproducing systems.
F.L.D.
•"Psycho-Acoustical Aspects of Listener
Preference Tests."
C. J. Le Pel.
Audio
h:ngineering, August, 1947.

"Q" COIL PACK
l'HIS is a three- band coil unit
around which a superheterodyne receiver using a 6K8G frequency changer valve ( without an
R.F. stage) can be built.
Coils
wound on low-loss plastic formers
with adjustable dust- iron cores are
fitted.
A feature of the coil pack is its
small size, for it measures only
in xzlin xzin, yet it contains six

Three- band " Q " coil u:iit for
building asuperheterodyne receiver,
coils, four pre-set trimmers, three
fixed capacitors, and a wafer-type
waveband switch.
There are three models available
covering respectively the following
wavebands:
short, medium and
long; two short and one medium;
trawler, medium and long.
Supplied with each coil pack are
diagrams for a five- valve superhet.
These units are made by Morgan
Osborne & Co., Ltd., Southview
Road, Warlingham, Surrey, and the
price is 33s.
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'TYPE 6N6G is a direct coupled power amplifier, the grid bias
for which is developed inside the valve.
When replacing by type 6F6G therefore, a cathode bias resistor together
with a by-pass condenser must be fitted in series with the cathode lead.
No base changes are necessary and since the sensitivity and loads
for the two types are
substantially the same.

very

similar,

the power

output

will

be

6N6G

Heater Voltage
Heater Current

o

Anode Voltage
Anode Current
Bias Resistor
Optimum

Load

Power Output

CHANGE SOCKET
TYPE

•

FROM

TO

CHANGE

CONNECTIONS

FROM OLD
SOCKET

1 OTHER WORK

PERFORMANCE

NECESSARY

CHANGE

Insert Bias Resistor
(400 ohms Iwatt)
and by-pass condenser (25 mF.
25v.w.) in series
with cathode lead
(Pin 8 of socket)

NEGLIGIBLE

TO NEW
SOCKET

—

INT/OCTAL
NO CHANGE
I

6F6G

NO CHANGE

I
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BRIMARIZING -- a service
hfirst-class dealers can offer
those customers whose radio sets

\whic

have been designed round certain
valves which are now in short supply

HoimA0
RADIO VALVES

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

A

SERVICE

PLAN

FOR

THE

SERVICE

MAN

8

3

32 .4duertisements
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achiercernetit !
Type EG/10

AC/DC AMPLIFIER

Here is anew lightweight portable ELECTRIC GUITAR,
microphone or pick-up Amplifier.

4

Full tone has

been

retained irrespective of the fact that complete in case
with

speaker

and

accessories it only weighs

24 lbs.

VERSATILE Tone Selection control switch is fitted to
allow selection of required frequency response.
tionally small dimensions ! — only 16r x
61" x 17V high.

Price— as illustrated

Excep•

£24

Debit:D*4m

EXPORT
Enquiries .
1r.rm Or,rseas will
receive prompt rttenrion
CONTINENTAL BUYERS
re invited to get iato
o
: touch with
our Belgian Agents
Ms. Constant L. Bisman,
129 Avenue de la Reine,
Bruxelles
Téléph. 16.10.3 1 •

Type AD/47
10- VALVE TRIODE

CATHODE

FOLLOWER AMPLIFIER

For this recording and play-back Amplifier we claim an overall distortion of only
0.01'; as measured on adistortion factor meter at middle frequencies for a 10- watt

ee'etne.WWW,ArMeWlA, WNS

output. The output transformer can be switched from 15 ohms to 2,000 ohms, for
recording purposes, the measured damping factor being 40 times in each case. Full
details upon request.

PORTABLE
DANCE BAND
EQUIPMENT
This I5- watt amplifier, has a response
35-25,000 cps. mixing arranged for pickup and microphone, large output transformer for 4-7.5 and 15 ohms. Complete
in 3- part leatherette case as illustrated,
with two 10 in. P.M. Speakers, moving
coil microphone and collapsible floor
stand.

Price 40 Gns.

257-261, THE BROADWAY, WIMBLEDON, LONDON, S.W.19
TELEPHONES: LIBerty 2814 and 6242-3

1.1.\I IT

TELEGRAMS: "VORTEXION, WIMBLE, LONDON.-
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HE principal firms making
radio equipment for use in
aircraft showed some of
their latest designs at the eighth
flying display and exhibition held
in September at Radlett aerodrome. Of special interest were the
radio compasses shown by G.E.C.
on Salford Electrical Instruments'
stand and by Marconi's Wireless
Telegraph Company.
The radio compass can be
described as an automatic direction finder because once tuned in
to a station it indicates every
change in the bearing of that
station in relation to the heading
of the aircraft.
It achieves this
by a servo control system which
automatically rotates the loop
aerial to find the null signal
position.
Simple though this may sound,
its translation into a practical
system is by no means easy,
especially when everything has to
be made as small and as light as
possible for fitting in an aircraft
and to function reliably over a
very wide range of temperatures.
In the G.E.C. installation the
signal picked up by the loop is
passed to a cathode follower
located in, or close to, the loop

orld
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New Radio
Compasses
Aircraft Show
a pair of triodes, switched alternately from cut-off to the conducting state by a too-cis voltage
derived from a winding on the
small rotary transformer supplying the receiver H.T. voltage.
The output from the two valves
is fed in push-pull to a transformer and there mixed with the
same signal picked up on a short
vertical aerial.
Mixing of those
two signals provides the required
"sense" quality and is the usual
practice.
After amplification and rectification in the main receiver, which
is a sensitive superheterodyne,
the roo-c/s modulation is fed
through a low-pass
filter ( to improve the
signal-to-noise ratio)
into a two - stage

The var ious
units comprising the G.E.C.
radio compass
Two kinds of
remote reading
indicators are
shown, also a
duplicate control unit. The
receiver is on
the right.

two of the secondary coils increases in one and decreases in the
other, or vice versa, according to
the phase relationship between
the modulated signal voltage and
the direct supply.
The output from each of these
two secondaries is rectified and
used to drive two small D.C.
motors
revolving
in
opposite
directions and driving the loop
through reduction gears and a
differential mechanism.
When the input to the motors
is the same the loop remains
stationary, but any change in the
individual supply voltages causes
the loop to rotate one way or the

OUST- IRON ' CORES

Iron- cored loop aerial of the G.E.C.
radio compass. The housing (partly
removed in the photo) of this type
is designed for internal mount:ng in
the aircraft.

housing.
From this unit a lowimpedance cable takes the signal
to the main receiver, generally
accommodated in the radio cabin.
Any length of cable can be used
with negligible loss in signal
strength.
After a stage of amplification
the loop signal is passed to a
balanced modulator, consisting of

servo amplifier. The output from
this amplifier, at about 4 watts, is
then fed into a 3-limb transformer
which might be called the brain
of the equipment.
To the transformer is applied
also some of the original too-c / s
voltage derived from the generator
and by suitable disposition of the
windings the voltage induced in

other. The two voltages balance
when there is no modulated signal
fed to the transformer, a condition obtained when the loop is in
the null signal position.
Rotation of the loop is transmitted by the Desynn electrical
repeating system, used for the remote operation of a number of the
aircraft instruments, to compasstype indicators located where
needed in the aircraft
Tuning and waveband changing
is. effected by electrical. remote

W 11 relies% World
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New Radio Compasses—
control and the dial readings are
repeated back to the control unit
by Desynn methods. Here the
scale is magnified optically and
projected on to a ground- glass
screen.
If
required,
the
automatic
facilities can be dispensed with
and position finding carried out
by the older method of aural determination of signal null and
manual control of the loop motors.
This equipment covers 150 kc/ s
to 1.500 kc / s in three bands and
makes use of a very compact type
of loop fitted with iron-dust cores.
Compensation is made for quadrantal error and avariable contour
cam track is used to correct for
irregularities
in
the
Desynn
potentiometer
and
driving
mechanism.
The Marconi automatic direction finder, Type Aayoqz, also
functions on the principle of
modulating the signal received on
a loop by a low-frequency oscillation, mixing with it the same
signal received on a short vertical
aerial and, after amplification

and rectification, comparing the
phase of this composite signal
with that of the original lowfrequency oscillation and utilizing
the error to control a servo
system for rotating the loop.
Although basically the same,
there are many differences in the
way the results are obtained in
these two radio compasses.
In
the Marconi set the low- frequency
oscillation, which acts as the
triggering or modulating signal, is

DESYNN

POTENTIOMETER

FIELD ALIGNMENT
ERROR CORRECTION SCREW

QUADRANTAL
ERROR SCALE

ERROR

QUADRANTAL
CORRECTION

SCREW

FIELD ALIGNMENT
ERROR SCALE

ADJUSTABLE CAM TO CORRECT ERRORS
IN THE DESYNN POTENTIOMETER

Details of the loop assembly of the Marconi automatic direction finder.
In centre, Desynn potentiometer, with, to the right, adjustment devices for correcting quadrantal and .field alignment errors.

November. roe

derived from a vibrator, whereas
in the G.E.C. equipment this is
obtained from an additional winding on the rotary transformer.
After amplification the loop
signal is applied to a balanced
modulator
triggered
by
the
iio-c/s voltage supplied by the
vibratory converter.
The signal
from the vertical aerial is mixed
in the output circuit of the
balanced
modulator.
Further
amplification is carried out by a

Component parts for typical installation of the Marconi automatic direction finder. Left to right : receiver ;
voice-range fi:ter ; receiver remote
control unit; loop controller ; bearing indicator, which incorporates
also tuning indicator; aerial matching unit and whip aerial. At the
rear is the loop mounted in a
"Perspex " streamlined housing.
sensitive superheterodyne receiver
tunable over the range 150 kc / s
to 2 Mc / s.
After rectification the modulated component of the signal
passes into a iio-kc / s amplifier
and the output is then fed to one
winding of a two-phase squirrelcage motor, which drives the loop
through a reduction gear.
The
other phase is obtained direct
from the
o-c / s vibratory converter.
The speed and direction of rotation of the motor depends on the phase relationship
and relative magnitude of these
two voltages and when the loop
reaches its null position and there
is no signal input the motor stops.

Nove

ber , 1917
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The position of the loop is
transmitted electrically by the
Desynn repeat- back system to
compass-type indicating instruments located where required in
the aircraft.
Provision is made for handoperation of the loop by electrical
remote control so that radio bearings can be taken in the orthodox
fashion by aural indication of the
null signal position.
Electrical
and
mechanical
errors in the Desynn repeating
system are corrected by using
cam-operated mechanism for the
potential divider in the loop
assembly. The contour of the cam
ramp is varied at regular intervals
round the circumference so as to
speed tip or retard the movement
of the rotor in relation to the loop
spindle. Quadrantal error is also
compensated for by an adjustable
eccentric link in the loop rotating
mechanism. Combined with it is
a correction for field alignment
error.
Miniature components are used
throughout this equipment and
the receiver is designed for fitting
into the accepted standard type of
aircraft signal racking. The main
controls for the receiver are embodied in a small remote-control
unit, the tuning and other operational adjustments being effected
by a combination of electrical
and mechanical connections. The
receiver can also be used for the
reception of C.W. and R.T. signals using either the loop or the
vertical whip aerial.
Apart from these two radio compasses there was very little new
equipment to be seen. Ultra had
a very versatile intercommunication system for large aircraft providing facilities for remote control
of centralized transmitters and
receivers.
Standard
Telephones
were
showing some new general-purpose transmitters and receivers
designed on the small individual
unit principle.
The latest practice is to fit separate transmitters
and receivers for the medium and
the H.F. bands so that the aircraft installation can be built up
according to the services required.
Comprehensive
remote
control
units are included in the installations.
G.E.C. showed an extremely
compact V.H.F. radio- telephone
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aircraft and operating on one spot
frequency in the range of 118.1
to 131.9 Mc / s. It has a range of

about 30 miles at 1,000 feet 'Ind
is an outstanding example ol
miniaturization.

Facsimile
A Review of the Position in America
width.
The keying frequency for
n'ROM
the
frequent
glowing
4.1in transmission, with the ago cd
reports in journals on both
rate of scanning and speed of papel
sides of the Atlantic of the progress
feed, is 1,500 c/s.
For black-andof facsimile transmission in the
white reproduction a sub-carrier
U.S.A. it may have been concluded
frequency
of
1.5
x
r,5oo c/s
that it is an established service.
(2,250) is adequate.
This requires
This is certainly not borne out in
an A.F. band width of from 750• to
an article in the June issue of our
3,75o cis.
To transmit the tone
American contemporary P.M. and
shades of photographs, a sub-carrier
Television.
of 2.3 x 1,5oo cis, or an A.F. band
Technically, facsimile is ready to
of from 2,000 to 5,000 C S, is restart as a commercial service for use
quire'.
These figures must be
in the home and industry, but the
doubled if the column width is inlack of standards for transmission
creased to 8.2111.
is apparently holding things up.
It will be seen, therefore, that
So far as equipment is concerned
paper width will affect F.M. receiver
a complete scanning installation for
design. For, while an average F.M.
use with a standard F.M. transreceiver will meet the requirements
mitter is available for less than
for the narrower paper width, it will
54,500. At the receiving end miniature recorders for reproducing a
require a first-class set if the bandsingle column news reel 4.1in wide
width is increased to 4,000-rce,c000
are available
at
$lot,. The necessary amplifier for
linking
the
recorder
to
a
standard F.M.
broadcast receiver
costs $50.
Recorders for use in
club rooms, etc.,
which give an
optical
enlargement four times
the normal width
are also aviilable.
The question is,
why,
with
this
equipment
avail"F.M. and Teleriqon"
able, hasn't facAll the actuating mechanism is contained in this
simile caught on in
facsimile unit for operation from a standard
the States?
F.M. receiver.
So
far,
agree tuent has been reached on the rate
els. The more expensive facsimile
recorder requires a higher- priced
of scanning- 105 lines per inch—and
receiver.
the speed at which the paper is
The author points out that even
issued from the recorder--3.43an per
hen standards of transmission and
minute.
reception have been settled, it will
The controlling factor in estabremain for somebody to start a regu
lishing other standards is stated by
lar daily facsimile service for home
the author to be paper width (or,
reception.
The interest shown by
more precisely, column width). Disnewspapers in facsimile is said to be
cussions have been centred around
only in so far as it is a " potential
4.rin and 8.2in.
The relation of
competitor." " Why," asks the
paper width to cost cannot be
author, " should a newspaper gc
ignored.
Whilst a recorder for the
into facsimile unless it is forced to
narrower paper costs about $ roo,
do so by some other organization
one for the wider news reel is priced
that may embark on this service as
at $685!
The author points out that there
a means of entering the newspaper
field with no more investment than
is a definite relationship between
the cost of an F.M. station? "
paper width and frequency band-
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Television Receiver
Construction
T he reservoir
capacitance C, is
4,uF and of at
least 75o-V working.
Actually,
two 2-,uF capacitors of 9o0-V rating
were
used
since they were
more
readily

9—The Power Unit : Some General Notes

T

HE power requirements of
a television set are considerable and the power
unit is consequently much more
massive than that of a sound receiver. All the L.T. can be supplied by a single 6.3-V, 8-A winding, but it should be noted that if
a different cathode-ray tube is used
an extra winding for it may be
needed.
Some tubes have 2-V
heaters and some again have a
heater-cathode
voltage
rating
which does not permit the application of the signal to the
cathode.
In some cases, therefore, it will be necessary to have
an extra winding on the transformer for the tube heater.
For H.T. a supply of some
250 mA at 5oo V is needed. Because of the widespread use of
electrolytic capacitors in various
parts of the equipment the output
voltage must not be allowed to
rise above 5oo V at any time. As
all valves are directly - heated
types the load on the H.T. supply
is negligible until they have
warmed up and with a directlyheated rectifier the initial voltage
would rise to about 7oo V.
An
indirectly - heated rectifier ( or a
time- delay switch) is therefore
essential, but such rectifiers with
a 250-mA rating are uncommon.
Cossor list one—the 45IU—and
this has been used successfully in
the equipment.
The circuit of
Fig.
1,
however, shows two
120-mA rectifiers as these are
more usual and probably more
generally obtainable.

available than a single 4-uF unit.
The main smoothing capacitor C,
is of 32
rated at 5oo V.
The choke L has an inductance
of 2o H at 250 mA and must be
of low D.C. resistance; the component used has a resistance of
185 n. The full voltage after the

equipment;
f20 / 36
(
i.e.,
Izo
strands of No. 36 gauge wire) is
about right.
If such heavy flex
cannot be obtained it may be
simulated by paralleling, say, five
lengths of ordinary lighting flex.
Little need be said about the
condruction, for this is quite
straightforward, and the layout is
governed mainly by the desirability of keeping capacitors well
ay, -iv from hot parts like the
valves and the resistor.
Steel is
L.n obvious choice for the chassis
in ice/ of the heavy components.
Ho:, ever, it is not very readily
obtainable and is not easy to
bend, : o the experiment was tried
of usaig No. 16 gauge aluminium
sheet. This resulted in a surprisingly st*If chassis, largely because
of the F:dfcning effect produced
2011

loV

o

200V
220V
240V

Fig. 1.

The circuit of the power unit is shown here.
required is about zoo VA.

choke, 480 V, is taken to + H.T,.
and is dropped to about 3oo V in
R, to provide the output +
The power loss in Ft, is about
15W and a component of 20W
rating is used.
As it gets quite
hot it should be mounted above
the chassis in a position permitting free air circulation.
Very heavy flex leads must be
used for the heater connections
between the power unit and the

The total input

by the transformers and choke,
and this material has proved quite
satisfactory.
Details of the whole television
set have now been given, but
before concluding it will be as
well to deal with a number of
points which have not been fully
treated.
First of all, the aerial and
feeder should have some mention.
It will be clear from Parts 7and 8
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that the receiver is designed for
use with a 7o-ft coaxial feeder and
this must be regarded as essential
if the set is to be used at anywhere near full gain. With a twin
unscreened feeder the set will become unstable near full gain
through feedback introduced by
stray coupling to the feeder.
A twin-feeder would, of course,
be quite wrong with this set in
any case because the input circuit
is not designed for it and it would
operate
in
a completely unbalanced condition. Nevertheless,
it can be used in areas of very
high field strength where nothing
like full gain is needed.
In such areas but little in the
way of an aerial is necessary so
far as signal pick-up is concerned
and one can take very great
liberties with aerial and feeder.
An indoor aerial is then often
satisfactory, but in the writer's experience it is most unsatisfactory
to have an aerial in any living
room. Although adequate signal
pick-up may be obtained, it is
found that the signal varies
enormously as one moves about
the room. Moving only a few feet
near the aerial may so alter the
signal that the picture changes
from overload to black-out.
Any indoor aerial must thus become a loft aerial so that it can
be well away from anything
movable. A proper feeder is then
necessary.
As an indication of
what is possible in an area of high
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field strength, the writer has used
the set at some three miles from
Alexandra Palace. With the set
in an upstairs room and a simple
half- wave centre-fed dipole hung
by one end from the gutter and
about 2oft of twin unscreened
cable for the feeder, quite satisfactory results were obtained.

is necessary, but over a radius of
five miles from the transmitter it
will rarely be necessary to use
more than a simple half- wave
dipole.
At greater distances the
addition of a reflector may become
advisable,
and this
is
especially the case where reception is subject to interference.

Under view of the chassis which measures 14 in by 9 in by s in.
The aerial was inefficient, for it
hung only six inches from a wall
on the side of the house remote
from the transmitter, and the
feeder was quite unbalanced at
one end. Nevertheless, the signal
pick-up was quite adequate.
At greater distances, of course,
much more attention to the aerial

General view of the power unit showing the arrangement of the

parts.

If ghost images are obtained
they will almost invariably be
caused by multi-path propagation
between the transmitter and receiver. Ghosts can be caused by
defects in the receiver and/or
feeder, but are very unlikely in
this equipment and with a feeder
less than looft in length. It will
usually be found, therefore, that
the remedy for a ghost image is
to position the aerial so that it is
responsive mainly to the signal
travelling over one path only.
This is not always possible, but
it is often found that the movement of the aerial by only a few
feet does have a very big effect.
The use of a reflector is also very
helpful, since the aerial can be
rotated so that its minimum response falls along the path providing the ghost signal.
This is often the best way of
dealing with other forms of interference
which
may
be
encountered. Diathermy apparatus,
which produces a pattern, something like watered silk, across part
of the picture, can often be dealt
with by rotating the aerial so that
its null falls on the interference.
No serious interference problems are likely to be encountered

IiIiiira.14.••
Television Receiver Construction—
with this receiver for it is of only
moderate sensitivity and intended
only for use in areas of medium
and high field strength.
Interference naturally becomes most
troublesome in areas of low field
strength and the use of special
suppression circuits then becomes
desirable:
As has already been
stated, a further receiver unit incorporating such suppressors and
intended primarily for areas of
low field strength is to be described in
a future issue of
Wireless World.
Some mention should be made
of the Contrast Control on the receiver unit. This is the R.F. gain
control, varying the bias on the
first two R.F. stages. Some surprise may have been felt in reading Parts 7 and 8 to see that it is
a pre-set control. In the writer's
experience this is all that is
needed, for the day-to-day variations are usually not in signal
strength so much as in studio
lighting and the ambient lighting
of the viewing room, and these
are best corrected by the Brightness Control.
However, in a few cases where
the signal itself varies, it may be
desirable to have Contrast as a
panel control and the resistance
is so mounted on the chassis that
this can be readily arranged with
either a simple bevel-gear drive
or a system of cords and pulleys.
In Part 6, it was said that with
certain cathode-ray tubes the internal connection of heater and
cathode precludes the feeding of
the V.F. signal to the cathode.
With such tubes it is necessary to
have an
extra phase- reversing
stage.
There are also certain tubes
available which, although having
an insulated heater and cathode,
are not rated in such a way that
one can safely adopt the precise
connections used for the MW 22-7.
In view of a number of requests
for information about how such
tubes can be used, the concluding
article in this series will contain
details of the modifications needed
for the cases of (a) tubes having a
low heater-cathode voltage rating,
and ( b) tubes having heater and
cathode internally joined.
For
reference, the articles which have
already appeared are listed below.
Many of these are now out of

print, but a reprint of the whole
series will be made as soon as
possible after the last one has
appeared.
This will not include
the high-sensitivity receiver which
is to be described at a later date.
The previous articles in this series
are:
Deflector Coils:
General Principles. January 1947, p. 2.
2. Line Deflector Coils: Winding
Data. February 1947, p. 40.
3. Frame Coil Winding and Deflection Yoke Assembly.
March
1947, P. io3.
4. Frame Time Base and Sync
Separator, May 1947, p. 164.
5. Line Time Base and E.H.T.
Supply. July 1947, p. 251.
6. Cathode Ray Tube Mounting.
August 1947, P. 278.
7. The Receiver Unit.
September
1947, p.330.
8. The Receiver Unit (
Continued).
October 1947, 1)• 391•
LIST OF PARTS.
C„ 4 p.F, 75o V working ( 2x 2 ¿2F,
9oo V used) Dubilier Nitrogol.
C„ 32 1.iF, electrolytic, 500 V working.
Dubilier Type CT.
L„ Smoothing Choke, 20 H, 250
mA, 185 11. Partridge 4204 B.
R„ Vitreous resistor 1.5 kû, 20 W.
Welwyn.
T„ Mains transformer: Primary,
10-0-200-220-240 V. Secondaries,
5oo-0-50o V. 250 mA. 4 V, 5 A;
6.3 V, 8 A. Partridge 4204 A.
V,, V„ Indirectly heated 5oo V, 120
mA rectifiers, Osram MU 12 /14,
Mullard IW 4/500, or equivalent, or one 500 V, 250 mA, rectifier, Cossor 45 I11.

NEW

BOOKS

Sound Motion Pictures Recording
and Reproducing.
By james R.
Cameron. Pp. 598 + index. Published by Cameron Publishing
Company, Coral Gables, Florida,
U . S. A . Price $9.50.
LY two books readily come to
\--/ mind when seeking authoritative works on motion-picture sound
engineering; namely, Lester Cowan's
Recording Sound for Motion Pictures (
McGraw-IIill, 193i) and the
Research Council of the Academy of
Motion Picture Arts and Sciences'
volume Motion Picture Sound Engineering (
1938). A third might be
this 1947 version of a well-known
text on sound-film recording and
reproduction, which is now in its
sixth edition.
Much of the original material has
been re-written and sections on
16-mm recording and projection
(about 30 pages) added, as well as
chapters on laboratory and studio
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practice. 159 pages are devoted to
a comprehensive historical survey of
the
phcitographic
and
electroacoustic aspects of the subject. Disc
recording
receives
a
glancing
reference in 14 pages.
The fundamentals of sound and
light, systems of sound-film recording ( the R.C.A. and M.G.M. equipments are fully described),
rerecording,
mixing,
lighting,
the
camera, microphone technique, and
reproduction, are all touched on in
the remaining chapters.
The illustrations and diagrams
are interesting and plentiful, although
the
half- tone
reproductions are of poor quality. An index
is included. This non-mathematical
volume can be recommended, particularly to the beginner, as a helpful general survey of the field.
A few copies of the book have
been imported into this country by
The Modern Book Co., 19-21, Praed
Street, London, W.2, and are sold
at the high price of b.
D. W. A.
Television Simplified.
By Milton
S. Kiver. Pp. 375 + vii with 222
illustrations.
Macmillan & Co.,
Ltd., St. Martin's St., London,
W.C.2. Price 27s.
TN his preface the author says that
the purpose of this book is to
bridge the gap between sound and
television receivers in order to assist
those who will be called on to repair
television equipment.
He has succeeded in his purpose and the book
forms a very useful introduction to
television.
Being of American origin, the examples are naturally culled from
American practice and this inevitably detracts from its value to the
British reader. At least 5o per cent
of the material, however, is equally
applicable to the television systems
used in the two countries.
The general principles of television are included, together with
descriptions of the properties of
%
,
ery short waves and of television
aerials.
Wide- band amplifiers, detectors,
V.1 2. amplifiers,
D.C.
restoration, C.R. tubes, deflecting
systems
and
synchronizing
are
treated in more detail but nonmathematically. Chapters on colour
television,
frequency
modulation
and the complete receiver are included.
There are a few errors, but very
few, and the descriptions of the
operation of circuits are clear and
likely to be of particular assistance
to the beginner in television.
The
chapter on deflecting systems is
rather weak, however, and the experimenter will soon find that only
a fraction of the whole story is told.
W. T. C.
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Review

Show

Wireless World presents
a detailed review of high
lights and present tendencies in the design of
the main classes of radio
equipment as exemplified
at the recent National
Radio Exhibition.

TECHNICAL
TENDENCIES
REVEALED
AT
OLYMPIA

Broadcast Receivers

T

HE typical broadcast receiver of to-day is the fouror five-valve set ( including
rectifier). It has three wavebands
—long, medium and short—and is
a superheterodyne with a triodehexode frequency changer. It has
a two-gang variable capacitor for
tuning, one section for the oscillator and the other for the singletuned circuit which couples the
aerial to the grid.
A single I.F. stage is used with
four tuned circuits arranged as
two coupled pairs and operating
at a frequency of 450-47o kc / s.
The two diodes of a multiple
valve
provide
detection
and
A.G.C.
Delay for the latter is
usually provided by the bias
resistor of the multiple valve in
which the diode is included. The
A.G.C. is usually applied fully to
the mixer and partially to the
I.F. valve.
In the four-valve sets the main
section of the multiple valve is an
output pentode, but in the fivevalve types it is a triode, resistancecapa ci tan( e coupled to a

separate pentode output valve.
Negative feedback is then often
used.
In their circuits sets of this type
differ but little from their pre-war
counterparts. In some ways they
are simpler, for push-button tuning has been largely abandoned.
This is mainly an economy measure, for it is retained in the more
expensive sets, but even then the
pre-war lavishness of ten or a
dozen buttons is replaced by four
to six only. " Magic-eye " tuning

Alba midget receiver for A.C./D.C.
Operation.

Bush
Model EBS4
receiver
chassis.

Philips 209U receiver with exhibition
cabinet.

more attention is now paid to
accessibility.
In the case of A.C. / D.C. sets
safety is also given considerable

indicators, too, have largely disappeared and are now rare on
anything but the more expensive
sets.
Although it will pass unnoticed
by the casual observer, for it can
be seen only by delving into the
interior, the standard of workmanship is much higher than before
the war.
The mechanical construction of even the cheapest sets
is much better, and in addition far

attention, lu such sets the chassis
is usually in direct connection
with one side of the' mains and sr,
is a source of danger to anyone
contacting it.
To obviate this
possibility the cabinet is ai-ranged
to prevent such contact and grub
screws in the knobs are deeply
sunk in them.
One good example of this is the
Beethoven 4- valve Model 2038
The cabinet is of moulded plastic
and is available in various colours.
It drops over the complete chassis
and the two are screwed together
from underneath. A bottom cover
plate is then secured with screws
passing into moulded inserts in the
case.
One new feature this year is flywheel tuning. The idea itself is
not new, of course, and there have
probably been examples on the
market for ten or fifteen years, but
there have never before been so
many sets with it.
Disguised
under various names it is to be
found in probably as many as
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fifty per cent of the sets at
Olympia.
It is obtained by fitting a heavy
flywheel to the shaft of the tunng
control.
If the control knob is
spun the inertia of the flywheel
then carries on.
Its use thus
makes it easier and quicker to pass
from one end of a tuning range
to the other, and it also improves
the " feel" of the control.

includes another feature of many,
if not most, post-war sets. This is
the use of switched instead of a
continuous tone control.
The
number of " tone positions"
varies. In the Pye set it is four,
and the on-off switch is controlled
by the same knob. A good point
is that the " fidelity" position is
adjacent to the " off," since it
decreases the probability of the
set's being always used with the
maximum top cut.
Sets of this general type are in
cases also available as
special
export
models,
some of which are built for
6-V battery operation, a
vibratory converter being
used for the H.T. supply.
These differ from the home
types chiefly in the replacement of the long

Pye Model 38G export model.
Much depends, of course,
on the amount of friction
used, and this varies considerably in different sets. With
but little friction a single spin will
easily carry the tuning across the
whole range, but when the control
is very free it is less easy to set it
precisely, and the slightest touch
to the control knob moves it
appreciably.. In most sets, therefore, appreciable friction is provided, and several spins are
needed to carry the pointer across
the scale.
Flywheel tuning is fitted in the
Pye Model 48A, which is a 4valve A.C. / D.C. set, having a
coverage of 16.3-51.8 metres for
its short waveband. This set also
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Chassis of Beethoven Model 2038
receiver.
nically, is the inclusion of frame
aerials in small table models. To
cover the S.W. band a plate aerial
is sometimes fitted to the top of
the cabinet.
One example of a set of this
type is the Ferranti Model 547, a
5-valve A.C. / D.C. set covering
medium and long waves only.
Several sets of more or less the
basic type so far discussed are
fitted with an electric clock
arranged to switch the set on or off
at predetermined times.
The
Ekco model, which measures only

Peto Scott HE7i chassis
with two tuning systems
and scales.
waveband by an extra
S.W. band, the use of
tropical
components,
and the provision of a
tuning scale calibrated
for the area of use.
One such set the Ultra
EV4o53, can be supplied with a
dial in Arabic.
Another Ultra set,
the T49, is noteworthy
for the easy access to
its interior.
By undoing two screws the
chassis can be lifted on
hinges.
A new feature of
some interest as indicating the public dislike of
aerials, however desirable they may be techRadio unit of the Deccola
radio-gramophone.

Regentone A358 receiver.
ruin by 5in by 5in, has six preset stations and frame aerial. If
the selected station happens not
to be operating when the set
switches itself on, it produces an
audio tone as an alarm.
It should be mentioned that
sets of this general category vary
greatly in size and range from the
so-called midget to fairly large
table
models
with
wooden
cabinets. The larger models generally tend to a better performance if only because they include
a larger speaker, and the cabinet
provides a better baffle area.
An example of a general tend-
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ency towards improvement in tone
control is afforded by the Bush
BiFocal Tone system.
In this
the frequency response of the
A.F. amplifier is controlled by a
variable negative-feedback system linked to the volume control
in such a way that the upper frequency limit rises as the volume
control setting is lowered.
The

also incorporate an R.F. stage.
On the other hand, the A.F. side
is improved; better speakers are
used, push-pull output stages are
included, and variable selectivity
is provided in the I.F. amplifier
and often combined with the tone
control.
The inclusion of variable selectivity in so many of the bigger
sets is one of the surprises of the
exhibition, for it was by no means
common before the war.
It is
usually variable in two or three
steps by means of a switch, which
often also controls the responsu
of the A.F. ani
plifier.

covering the medium and long
waves as well as narrow bands

Ultra To chassis
with hinged units
partly opened to
show accessibility
for servicing.

A.G.C. system is so adjusted that
the detector output is greater on
strong signals than on weak, so
that the volume control setting
must be reduced on the former to
maintain the same sound level.
This, of course, increases the
upper 6d-off frequency and gives
improved reproduction on strong
signals with which the noise level
is normally low and which are
thus suitable for high-quality
reception.
Turning now to the larger se4
we rapidly pass beyond the region
of uniformity. In general, however, the changes are of two kinds
which may, or may not, be combined. On the one hand sets may
have more S.W. bands and improved tuning systems and may

Kolster-Brandes space- saving set
for mounting high up on a wall.

"1 he
stance,
in two
former

R.G.D. io46G, for inhas a 3- position control;
positions the I.F. transcoupling is varied, while

Ekco A52 chassis.
As well as
wavechange the centre knob permits the selection of anumber of
pre- tuned stations.
in the third extra damping is
added to the circuits. This set,
incidentally, has an R.F. stage,
triode-hexode frequency changer,
one I.F. stage, and a duo-diodetriode.
The
associated
A.F.
amplifier has an A.F. stage, a
phase-splitter and a pair of triodes
in push-pull.
The tuning range
is 13 metres upwards.
The Decca R.F. unit, however,
has continuously variable selectivity, the coupling in two transformers being varied by a panel
control. The set has eight bands,

H. M .
V. trolleymounted
radiogramophone
(Type ED2) for use
in schools
around 13, 16, io, 25, 31 and 49
metres. An R.F. stage is iDcluded
and an amplified A.G.C. system
maintains a push-pull output of
6 V at less than 0.5 per cent distortion.
The amplifier is separate.
The H.M.V. Model 17oo is another set to include variable selectivity and amplifier A.G.C.
It
has inter-station noise suppression
and push-button control. It is a
most elaborate equipment, using
no fewer than 43 valves and covering 12-2,000 metres in twelve
bands as well as giving F.M.
reception of 90-94 Mc / s.
R.F.
switching and tuning are carried
out by motor drives, and there is
an A.F.C. circuit.
Remote control provides the selection of any
one of four medium and two longwave stations or gramophone. A
time switch is included and is
linked with the station selector.
The output of 50 W is fed to four
speakers; there are three elliptical
cone type, two large and one
medium, and a ribbon diaphragm
horn speaker for high frequencies
The Dynatron tuner has two
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I.F. and one R.F. stages; variable
selectivity is switch-controlled in
four steps. A 9-kc / swhistle filter
is included and is a form of
bridged-T network
giving an
attenuation of 4o db.
The associated amplifier has a push-pull
triode output stage and negative
feedback is used.
Among the many special receivers produced is the R.M. Electric high-fidelity local-station set.
It has one R.F. stage and an infinite input impedance detector

followed by a tone control stage,
an A.F. amplifier, phase-splitter
and push-pull output.
Other specialized receivers were
those for use in schools. Manufacturers exhibiting such equipment
included H.M.V., with a range of
four
radio-gramophones,
and
Ultra, whose equipment is to be
fitted in many L.C.C. schools.
Murphy have a Commercial
Tropical M.W. set. It is a superheterodyne for f2-V battery operation with a push-pull output stage
delivering 7W.

Television

I

N spite of the fact that television is now very far from
being a new thing there is but
little uniformity in the products
of different firms. The only thing
common to all sets is the use of
electromagnetic deflection. Tube
sizes vary from in to 25in, the
commonest being in and 12in.
Big efforts have been made to
simplify the operation and it is
common to find only two panel
controls—sound volume and picture brightness. There are always
subsidiary controls, such as focus,
contrast, line and frame hold,
which are concealed somewhere

Chassis of Murphy television receiver.

In a few cases they are accessible
from the front by removing a
cover-plate, more often they are
at the back or on one side.
There is a general tendency
towards the use of higher E.H.T.
voltages than before the war and
a figure of 6kV is now common.
In most cases it is still taken from
the 50-c / s supply mains through
a transformer and valve rectifier,
but other methods are making
their appearance.
Kols ter Brandes, Mullard, and Philips
for instance, derive it from the
peak voltage which appears during the line fly-back, the primary
of the line-scan transformer being used as
an auto-transformer to
step it up to a suitable
value. A valve rectifier
is used with its filament
heated from a winding
on the same transformer.
Ekco, however, take
E.H.T. from a special
oscillator operating
at 140 kc/s.
A
triode power oscillator is used and its
coils have a winding
which steps the voltage up to a suitably high value.
Still another method is adopted by
Cossor who utilize a coil pulsed at
line frequency. This is a method
closely related to the fly- back system but does not involve such a
close tie-up between the E.H.T.
and deflector systems.
Time bases nearly always have
two valves each; asaw-tooth voltage generator and an amplifier
delivering a current output to the
deflector coils. For the line scan
the amplifier is invariably a pen-
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tode- type valve, but for the frame
a triode is not infrequent.
For
the saw- tooth generators, thyratrons are common, but blocking
oscillators are favoured by many
firms, including Baird, Cossor,
Ferguson , Kolster - Brandes,
H.M.V., Marconiphone, Mullard,
Philips and Pye.
Line- scan damping is invariably provided by the series combination of a resistor and a
capacitor across the line deflector
coils.
No case was observed of
the use of a damping diode.
Ferranti practice differs considerably from that of other firms
in the use of a saw-tooth current
generator to feed the line-deflector
coils directly without an intermediate amplifier.
Another unusual feature lies in the use of

Cossor Model 902 television receiver
with bo-in tube in transparent exhibition case.
high- inductance coils for the line
scan and low-inductance for the
frame. This last is fed through a
transformer from apentode amplifier which is itself driven by a
Transitron Miller integrator sawtooth generator.
The deflector coils themselves
are usually of the " bent up end"
type with an outer iron circuit and
are of low inductance, fed through
transformers. In some cases, however, only the line coils are of
this type and the frame coils are
of high inductance and wound
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around opposite limbs of the iron
circuit.
They are connected in
opposition in order to produce a
magnetic field across the tube.
Cossor, Haynes, and Sobell all use
this form cif construction and a
surprisingly small quantity of iron
seems to be needed.
R.G.D.
adopt still another form of construction.
Here a circular iron

Beethoven Tpoy television set with
cover of tube unit removed and
unit partly closed.
circuit is used and toroidally
wound. The winding is then cut
into an appropriate number of sections which are connected in
opposing pairs for each of the two
deflections.
Then again, Dynatron adopt a lamination with pole
pieces and the windings are similar in form to those of an armature.
For focusing an electromagnet is
nearly always used. In the Baird
sets it is fed through a pentode to
maintain constant current, but it
is usually connected in series with
or across the H.T. supply without
special precautions. Some firms,
notably Cossor, Ferranti, KolsterBrandes, use a permanent magnet
with an adjustable shunt for the
focus control.
The sync sepa- itors vary considerably. Sometimes there is a
double diode fed from the cathode
circuit of the V.F. stage as in the

-1 2 /

Bush set, but many prefer a pentode separator.
An unusually
complex arrangement is adopted
by Sobell.
The separator starts
with a phase-splitter, from the
anode of which a diode limiter is
fed. This produces the line sync
pulses. The cathode of the phasesplitter feeds the cathode of apentode separator having a critical
time constant which produces an
output coincident with the rear
edges of the frame sync pulses.
This output is fed through a
further diode to the frame time
base.
It is in the receiver proper that
most differences between sets
occur. One V.F. stage is alway ,
used and is fed from a diode detector, usually a half-wave type
although occasionally a full-wave
detector is employed.
In most
sets the V.F. stage feeds the grid
of the C.R. tube, but there are
many in which it feeds the
cathode—for instance,
in the
Alba, H.M.V., Marconiphone and
Pye sets.
Noise limiters are frequently
included and often take the form
of abiased diode in shunt with the
input of the tube. Pye favour a
negative-feedback
system
in
which the diode is connected between grid and cathode of the
V.F. stage and Sobell have aform
of " black spotter." In this the
V.F. stage feeds the tube grid
directly and the cathode through
abiased diode.
The biggest differences between
sets lie in the pre- detector stages,
where not only the straight set
and the superheterodyne compete
for favour, but there is also
rivalry
between
singleand
double-sideband
methods
of

Interior of R.G.D. television set.
operation.
The advantages of
single-sideband
working
are,
first, higher gain per stage because of the narrower bandwidth
needed, and, secondly, the fact
that by choosing the sidebands
remote from the sound channel
the rejection of this last is much
•easier. The main objection to it
is that circuit alignment must be
more accurately carried out if the
equivalent response is to be
secured.
Probably most sets are doublesideband straight receivers with
four R.F. stages in the vision
channel, although some use five
(Dynatron) and even six stages
(Haynes).
The first, and sometimes also the second, R.F. stage

Underview of the R.F. unit of Haynes television set.
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is usually common to both sound
and vision channels. The sound
receiver itself is sometimes also a
straight set ( Pye), but is quite frequently a superheterodyne as in
the Bush and Haynes sets. Soundchannel rejection usually demands
the use of a number of rejector
circuits, and a favourite method
is to include them in the cathode
circuits of the later R.F. valves.
Ekco, however, adopt a form of
bridged-T network as the coupling element of a bandpass filter.
The circuit is shown in Fig.
and L tunes with C, and C,
to the sound channel.
The resistance R has the effect of
balancing the coil losses and
makes it behave as though they
were zero at the resonance frequency.
Single-sideband
operation
is
adopted with the straight set by
both Cossor and Sobell.
Four
R.F. stages are used in the latter
and the sound channel is quite
separate; it also is a
straight set and has
two R.F. stages.
The superheterodyne is favoured by
H.M.V. and Marconiphone. Usually
there is an R.F.
stage,
mixer
and
three I.F. stages and
the sound signal is
taken either from
the mixer output or
after the first I.F.
stage.
In the R.G.D. doublesideband model the frequencychanger has a separate oscillator valve and the sound signal
is separated after the first of
the three I.F. stages.
Kolster-

Fig. 1.
Bridged- T
sound - channel rejector used in Ekco
•television set.

Brandes, however, adopt single
sideband operation.
In their mechanical form television sets are in most cases both
more compact and more accessible
than formerly.
A sub-unit construction is common, but the subunits are bqlted together with a
framework which is often removable from the cabinet as a whole.
Miniature
valves
are
nearly
always used for the R.F. and I.F.
circuits and have materially contributed to the reduction of size.
Considerable pains have been
taken to reduce the mechanical
vibration of the line- scan transformer and in at least one case it
is enclosed in a heavy die-casting.
Panel controls are usually
only two—volume and brightness—but sometimes focus and
tone are added.
In most sets no attempt is made
to conceal the C.R. tube when it

Rear view of Ferranti television
receiver.
is out of use, but a number of ingenious arrangements has been
adopted by some firms.
Both
Philco and Beethoven have a constru.ption in which the tube, together with some associated circuits, is in a hinged case which
closes into the cabinet proper
when the set is out
of use.
Sobell have a
hinged and sliding
panel which covers
the tube a.nd also
serves as the tuning
scale of an associated broadcast set.
The " pointer" of
the scale is a beam
of light from a lamp
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Rear view of the Kolster-Brandes
CV4o television set.
carried on the tuning shaft and
each of the scales carries a small
prism behind it which reflects the
light on to the face of the scale.
Most sets have
in or 12in
tubes, giving pictures 7¡in by 6in
and join by 8in. There are a few
with loin tubes, however, and
some with 14 or i5in tubes.
Cossor and Haynes both have sets
with these large tubes.
Baird
have in their Grosvenor model an
outsize. It is a back-viewing tube
with the gun at an angle to the
screen and consequently requires
keystone correction.
It provides
a picture 22in by i9in.
On the transmitting side of television E.M.I. have a new film
scanner. " Flying-spot" scanning
is used from a raster produced
on a C.R. tube. The success of
the scheme depends on the E.M.I.
Multiplier Photo-Cell which has

Acoustical Manufacturing Company's Model QAt2 P quality amplifier.
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nine stages of secondary emission
amplification
and
an
overall
sensitivity of zto 20 amperes per
lumen.
One of the great prac-

tical advantages of the scanner
lies in the elimination of spurious
responses needing tilt and bend
signals for their correction.

Sound Amplification

M

ICROPHONES for public
address work have improved both in efficiency
and reliability. Examples of ribbon and transverse current carbon types were shown, but the
majority were of • the moving 'coil
variety, in which modern magnet
steels and metal diaphragms had
been employed to reduce size and
give protection from moisture.
Pickup design has shown considerable advances over pre-war
standards and very few of the
clumsy designs requiring several
ounces to keep them in the groove
have
survived.
Decca
were
among pioneers of the lightweight
pickup and their
present model has
a half- rocker
in ovi n g - iron

bon ' ' pickup gives 8mV under
the same conditions (a built-in
preliminary transformer matches
the ribbon to the 7-ohm input to
the 6o: i transformer).
In all
three designs the frequency of the
resonance due to needle compliance is remarkably high—above
2o kc / s in the " Ribbon " and 12
kc / s even in the iron-cored
"Ferrocoil"
movement.
This
has been achieved by reducing the
length and increasing the stiffness
of the sapphire mounting, and by
distributing the mass about the
axis of rotation to give the minimum moment of inertia.
The
sapphire in the " Ferrocoil" in-

Truvox " Ribbon "
pickup
with
the
maker's curve and
close - up of head,
with magnet removed, showing preliminary
coupling
transformer.

movement, with rubber-mounted
replaceable armature. This pickup, with its permanent sapphire
stylus, is used in the " Decola "
full-frequency-range electric record reproducer.
Truvox have been very active
in the pickup field recently and
were showing three new designs
which show a firm grasp of essentials. The " Ferrocoil," which is
a combination of the moving- iron
and moving-coil principles, gives
an output of i volt R.M.S. from
the secondary of a 12o: z transformer. The " Concert " movingcoil gives 7mV from the 6o:
matching transformer after frequency correction and the " Bib-

Amplifiers for sound reproduction tanged from the host of
portable 5- and 2o-watt models in
brightly coloured cases, designed
to catch the eye of dance band
leaders, to the massive rackmounted permanent installations
for sound distribution in large factories. Typical of the latter class
was
the
three-bay
assembly
shown by G.E.C., including the
BCSI242
amplifier
with
two
DA25os under-run in Class ABI to
give 500 watts, and the Dynatron
rack- mounted system in which a
wide choice of amplifiers, feeder
and mixer units can be combined
to meet most P.A. requirements.
A noteworthy display was to be
seen on Tannoy's stand in which
the complexities of P.A. control
in modern holiday camps were revealed by diagrams in conjunction
with a full-sized control desk.
Amplifiers for quality enthusiasts, designed to reduce distortion
below the usually accepted commercial limits were shown by
Lowther
and
the
Acoustical
Manufacturing Co. In the QA22 / P
amplifier made by the latter
firm the maximum pass figures in
the final overall test for harmonic
distortion up to 12 watts are: 2nd
harmonic 0.2 per cent, third 0.3

TRUVOX RIBBON PICK-UP MODEL SP 20
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cidentally is detachable and is mounted
in
Cycles
Per Second
in a short 14 B.A.
Frequency
screwed shank.
per cent, higher orders 0.05 per
Judged by the crude but allcent. The frequency range is 20too-prevalent test of rocking the
2o.000 c / s ± o.3 db and a filter for
needle from side to side the Truuse with commercial recordings is
vox movements appear to be stiff,
available to exclude cross-modubut criticism on this score is
lation and other distortions which
superficial, for although the reacwould otherwise be reproduced
tion at amplitudes of 20 or 30
from commercial recordings. The
mils is considerable, and can be
filter (Type 2o) is level to 6,000felt, it is negligible over the range
c/s. I5 db down at 7,000c/s and
of amplitudes met with in re40 db down at 9,000 c / s.
cording. The " Ribbon " pickup
A useful general-purpose ampliis virtually a single-turn movingfier (Type RI) was shown by Bircoil in which the edge-on metal
mingham
Sound
Reproducers.
ribbon runs the length of parallel
This is primarily a recording
slots between the poles of the
amplifier with seven-step bass
magnet and a centre soft iron pole
and treble equalizer controls and
piece. The magnetic field is unia level-indicating meter with
form and the moving mass is less
special dynamic characteristics.
than 40 milligrams.
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A three-position switch enables
the same amplifier to be used for
playback or for P.A. work.
Among quality loudspeakers it
was good to be able . to welcome
back into production such well-

Goodmans Industries " Axiom
Twelve " twin diaphragm loudspeaker.
tried models as the Rola G12, the
Ediswan Senior R.K. and the
Goodmans' twin diaphragm, now
known as the " Axiom Twelve."
This latter is rated at 12 watts
peak A..C. and has a flux density
of 13,000 gauss, total field 145,000
maxwells; the fundamental resonance is at 55 c / sand the useful
frequency range is stated to be
4.0-15,000 c / s.
The
Lowther
Manufacturing Co. were showing
a permanent- magnet version of
the Voigt twin-diaphragm unit
with a flux density of the order of
19,000 gauss.
An interesting new unit for
high-fidelity
reproduction
was
shown by Tannoy. This was the
"Concentric Dual" loudspeaker
in which a pressure- type H.F.
horn, starting inside the centre
pole of the 15- inch L.F. unit
arranged to blend into the curvedsided cone, which is designed to
give wide-angle diffusion of the
higher frequencies. A frequencydividing: network with across-over
at , 000 c / s is included and the
whole unit weighs 35 lb.
It is
claimed that the response is flat
within t3db from 40 to 12,000

Plessey automatic record changer.
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c/s and that cross-modu:ation is
reduced to a minimum.
There is a tendency to use
centre-pole
magnets
in
loudspeakers intended for use in
domestic radio receivers and television sets.
The newer magnet
steels lend themselves to this
treatment
and
economies
in
materials as well as lower leakage flux losses are obtained. The
method is carried to its logical
conclusion
in
the
Truvox
"Wafer" series in which the
diaphragm housing or chassis is
utilized as a path for the completion of the magnetic circuit.
Cabinet reproducers combining bass reflex L.F. units
with multi-cell horn H.F.
units were shown by Truvox.
The range of " Bitone " dualchannel instruments made by
Vitavox has been extended
by the addition of the Model
3io with three-cell
H.F. unit and 12inch L.F. cone. This
is
more
compact
than the standard models fao
and 62o and is intended for
use with 16-mm sound-on-
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of the loudspeaker driving unit.
The measured response curve in
the open is not flat, but has been
modified deliberately to give the
best results when the loudspeaker
is used in aliving room of average
dimensions and absorption coefficient.
Apparatus for sound recording
was shown in much greater variety than in any previous show.
The interest in this branch of electroacoustics has resulted in the
production of a number of disc
recording machines capable of

Gramophone turntable driven by
two-phase motor (Electrical and
Radiological Instruments).
giving results at least equal to
commercial pressings.
A wide
choice was offered by Simon
Sound Service who specialize in
the
distribution
of
recording
equipment. In addition to proprietary types of direct recorders
for disc and wire, this firm was
also showing a pickup location
and control unit of their own design.

Tannoy " Concentric Dual " loudspeaker.
film equipments.
The Wharfedale Twin Speaker Corner Cabinet
makes use of cone units for both
high- and low-frequency channels.
An extended bass response is
provided
in
the " Concert
Labyrinth" loudspeaker of the
Acoustic Manufacturing Company
by a combination of pipe resonances and phase shifts between
back and front of the diaphragm,
blended experimentally to give a
smooth response curve in conjunction with the characteristics

The Type DR13 recorder made
by Birmingham Sound Reproducers is designed for use in conjunction with their Type RIthreepurpose amplifier and a ribbon
microphone.
The turntable is
belt driven from a synchronous
motor and will take discs up to.
13 inches diameter. Tracking is
outside-to-inside and the groove
pitch 96 per inch. The whole unit
is transportable and an 8-inch
monitor loudspeaker. is mounted
in the cabinet lid. Disc recording
machines of the stüclio.".
type were
also shown by Tannoy and E.M.I.
Several firms have produced
magnetic tape recording machines
using iron-oxide coated plastic
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table speed is 30
r.p.m.
and
the
groove pitch is 40
per inch. A springdriven
turntable
motor and self-contained battery amplifier occupy the
lower half of the
case, the lid of
which cannot be
closed
until
the
removable
tracking disc has been
stowed in its appointed place.
A
strip
inagnet
is
provided to wipe
off the record by
E.M.I. magnetic tape reco rder.
holding the strip
along a radius while the record is
tape. NoMble examples shown
turning.
were the E.M.I. and G.E.C.
Gramophone motors and record
models, designed for high-fidelity
changers are by no means in the
transcription work. A mediumdoldrums and it is no secret that
fidelity model ( up to 6,000 c/s),
the products of our leading firms
designed for use in the home, was
readily earn hard currency, even
shown by G.E.C.
With a tape
in countries that
speed of 18 inches per second a
pride
themselves
playing time of 45 minutes per
on their mechanispool is provided.
The G.E.C.
cal ingenuity. The
machines make use of superPlessey
record
imposed concentric feed and takechanger, with its
up spools, which effect a conmechanism concensiderable saving of motor board
trated chiefly in
area;
the domestic model
is
the centre spindle,
slightly smaller than the average
is notable for the
console receiver.
small
depth
in
A portable disc recorder, suitwhich it can be
able for dictation work, in which
acc ommodated.
the
recording
medium
is
a
There is a tenflexible disc of iron oxide-coated
dency this year to make use of
plastic, was shown by E.M.I.
frictional drum drives for record
The recording and playback head
turntables, a practice which has
is carried on a pickup arm which
found
favour
in
recording
is tracked by a stylus fitting into
machines where high and constant
a spiral groove in a centre plate
torque is essential; examples were
of plastic material.
The turn-

B.S.R. Type DR31 disc recorder, Type Ri three-purpose amplifier
and ribbon microphone,

43 1
shown by Garrard and B.S.R.
Constant torque and cool running
under continuous load are claimed
to be advantages of the two-phase
motor developed by Electrical and
Radiological Instruments.
The
motor is fed from a special transformer which converts a singlephase t0
two-phasf- supply.

Car Receivers
design of car radio reTHEceivers
has been markedly influenced by the availability of
miniature components, but even
so the majority of makers find it
more convenient to adopt a twounit form of construction as it
provides greater flexibility and
generally eases the installation
problems in small cars.
Division of the receiver is
sometimes done after the frequency changer, so that one unit
contains the R.F. and frequency
Romac Model 107 car
radio receiver. A special
shortwave
version
is
available for export.

changer stages with all controls
and the other the I.F. amplifier,
detector, A.G.C., audio power circuits and loudspeaker. The R.F.
and F.C. unit is usually called the
control unit.
One example of this form of
construction is the Radiomobile
equipment. This set has a vibrator H.T. supply with valve rectifier—a combination favoured by
several other makers. One of the
Radiomobile
models
embodies
push-button selection for fourpre-tuned
stations.
It
is
a
mechanical system and rotates
the ganged tuning condensers by
pre- determined amounts. Manual
tuning is also provided and this is
opetated by a press- in clutch
which prevents the tuning being
disturbed by accidental movement of the control knob.
A
similar
mechanical
preselection
system
is
used
by
Masteradio in their models. Two-
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unit construction with the R.F.
and frequency changer stages in
the control unit is adopted. The
two units can either be connected
together to form asingle assembly
or stowed separately, as conditions
demand.
Masteradio
supply a neat short-wave converter for the export market.
Short-wave facilities are provided also by Romac, who have

quartz crystal is vacuum mounted
and the set is tropicalized.
Model 68o of the same firm has
an intermediate frequency of 450
kc / sand covers the medium- wave
band in addition to 1.34-30.5
Mc / s.
An S- meter is fitted but
there is no bandspread. There is
a series-type noise limiter.
The Q- Max Type Q 5/to has
five bands and although designed
for A.C. operation can be used
with batteries with the
addition of a battery unit.
It includes a noise limiter
and a crystal calibrator is
available.
The Rees- Mace M7—a
receiver in this communications category—is espec i

Interior view of Eddystone 640 communications receiver.
a special export model. This also
is a two- unit design with the R.F.
and frequency changer in the control unit.
The same form of construction
is used by Champion but Pye and
Philco favour an all- in-one set,
the judicious use of miniature
components and valves making
this quite practicable.
Philco,
however, have a separate tuning
head with Bowden-cable controls.
The Pye model is a real miniature
measuring only 51-1 in x 5-1-1 in x
61 in, including the loudspeaker.

Communication
Receivers
HE class of receivers commonly
T known as communication sets
is one primarily designed for serious S.W.
reception, including
morse as well as telephony. Such
sets are designed primarily for a
good S.W. performance and for
very high selectivity; a crystal
filter is usually included and a
beat-frequency oscillator.
The Eddystone Type 640 receiver is in this category. It has
one R.F. and two I.F. stages with
an intermediate frequency of 1.6
Mc/ sand cover 1.7-31 Mc ts continuously. Two variable capacitors are used; one for band set,
the other for band spread. The
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pose, with the consequence that
many radio firms are now making
this class of apparatus, which is
battery operated, using either 6or rz-volt supplies.
H.T. is invariably obtained from rotary
convertors.
Several V.H.F. sets of this kind
have been described in Wireless
World recently; for example,
equipment made by Eddystone,
G.E.C., Marconi, Plessey, Pye
and Standard Telephones.
All
these were at the Show and in
addition similar installations were
exhibited by Mullard whose Type
GDR5o1 for vehicles and small
craft operates on a spot frequency
within the band 75 to ioo Mc / s,
where these services are mainly
located. Alternatively, it can be
operated between 125 and 166Mc / s.
The transmitter and receiver
are both crystal stabilized, the
former delivering 20 watts of R.F.
to the aerial. The receiver employs a double superheterodyne of

Searnew
radio - telephone
for
trawlers and
small ships,
made by the Marconi Company
ally designed to give exceptionally low radiation from
the oscillator. It covers 490
kc / s to 25 Mc / s.
The G.E.C. BRT400 has
a separate local oscillator
for high frequency-stability
and a logging scale with an effective length of 16Ift. There are six
fixed degrees of selectivity, three
with a crystal and three without,
giving bandwidths of 0.5-9 kc/s.
A series-diode noise suppressor is
used. The set covers 150 kc / sto
3t Mc / sin six bands.

Communication
Equipment
public and commercial
MANY
services are now turning to
the very high frequencies to provide local channels of telephonic
communication. Such services as
police, fire, harbour boards, towage companies and operators of
other small craft are now finding
V.H.F. radio ideal for their pur-

high sensitivity. [ his equipment
is frequency modulated using a
deviation of + 15 kc / s.
Frequency modulation appears
to be gaining favour for this class
of communication equipment, and
the latest G.E.C. mobile radiotelephone also employs this system. The 20- watt transmitter is
capable of spot frequency operation between 30 and 170 Mc / s.
In this equipment provision is
made for operation on a second
channel which, however, must be
not more than 400 kc / s away
from the main one.
Another
facility is the use of the transmitter output stage as an audio
amplifier delivering 8 watts to a
loudspeaker for traffic control, or
as a loud hailer for ships. There
is also available an amplitude
modulated version.
All makers of mobile equipment
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also produce high power headquarters transmitters, the usual
carrier- power output being about
too watts.
A novelty in radio telephones is
the miniature Emiradio Pedestrian
Trans- receiver with
the
microphone, telephone and aerial
all included in one unit
A

separate battery box is required
but even this is a miniature. It
operates on a fixed frequency
within the band 15o- 16o Mc / s.
Aircraft equipment was well in
evidence at this Exhibition. Marconi's showing their general purpose installation AD97 / 1°8 and
the
new
automatic
direction
finder which, together, with the
G.E.C. radio compass, is described elsewhere in this issue.
A newcomer to this field is
Murphy, which firm now has a

power lightweight radio- telephone
designed mainly for civilian aircraft and operating in the same
band. This and the Murphy set
are crystal controlled throughout.
Marine radio equipment did not
figure at the Radio Show before
the war, but several firms were
showing it this year. A representative display staged
by the Marconi Company included the
"Seamew"
radiotelephone for use in
trawlers and other
small craft. It is for
24 volts battery
operation and provides the choice of
The Murphy aircraft V.H.F. radiotelephone receiver and transmitter
(left) and power supply units removed from their cases.

six channels of communication in
the band 1.5 to 3.6 Mc / s. The receiver can be either pre-set to the
selected six frequencies or supplied
for
continuous
tuning.
Facilities are provided for remote
control of the set up to a distance
of 50 yards.
Another trawler installation is
the Mullard Type GMR5or which
has eight crystal-controlled channels within the band 1.6 to 3.7
Mc / s.
It is designed for 12- volt
Haynes Radio Undulator
battery operation
for
recording
morse
and the carrier
signals.
output is
35
watts. Amplitude
modulation
is
used in all this
equipment.
A marine installation for
working
with
tugs and other
small river and
harbour craft and
designed for linking up to the
G.P.O. land telephone system was
lightweight
V.H.F.
radio- teleshown by E.M.I. Although rather
phone operating on a single spot
specialized it exemplifies the now
frequency between too and 120extensive use of the V.H.F. radioMc / s.
Amplitude modulation is
telephone
by
services
which
used and, although the carrier
hitherto had relied on visual sigoutput is of the order of 0.25 W
nalling.
only, ranges up to 40 miles are
Descriptions of communication
obtained from an aircraft at 3,000
equipment would not be complete
feet.
H.T. is obtained from a
without some reference to the
vibrator supply unit and the total
radio amateur and his needs.
power input is 36 watts at 12 or
Those who wish can now acquire
24 volts. G.E.C. also have a low-

commercially made transmitters
designed especially for the amateur frequencies.
A set of this
kind was shown by Q- Max. Described as the 134 / 40 transmitter,
it covers the 3.5-, 7-, 14- and 28Mc / s bands giving 40 watts carrier output on each. Design data
for transmitters is supplied by
Haynes Radio and Stratton.

Test and Servicing
Equipment

T

IIIS form of equipment can
conveniently be
divided
into two main classes, one
containing apparatus developed
almost exclusively for routine
testing of production items in
factories and the other consists of
apparatus for the servicing and
maintenance of radio equipment
in general.
The former is very
specialized and is often designed
by individual firms for their particular needs, but there are certain commercial types of equipment that find application in this
field.
Signal generators are perhaps
one of the most important pieces
of equipment in any receiver testing installation and as a consequence there has been much
thought and work put into them
Apart from calibration accuracy,
which is an obviously essential
feature, various ingenious means
have been evolved to simplify
interpreting the various scales on
the instrument.
The two principal ones are frequency and
signal
attenuation,
subsidiary
scales being modulation depth
and a signal level monitor.
In the latest model produced by
Marconi Instruments, the Type

Amplion Convette H.T. and L.T.
unit for operating battery sets from
A.C. mains.
TF867,
the
frequency
scales
occupy almost the whole of the
front of the case. This generator
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covers
kc / s to 3o Mc / s in
eleven bands and can be modulated up to foo per cent by an
internal oscillator at either 400 c/s
or f,000 c/s, or external modulation can be applied. It includes
a modulation meter, a crystal
check oscillator giving beats at
f - Mc / s intervals throughout and
an attenuator providing adjustment of the output from o.4iV
to 4V.
The attenuator scale is
calibrated in volts and in decibels;
it has a traversing pointer.
Pye produce a range of signal
generators
which
typify
the
present-day requirements for this
class of equipment. There is one
described as the " Workshop"
model. It is mains operated and
covers f4o kc / s to 5o Mc / s in
seven ranges, with provision for
internal modulation at 30 per
cent. A calibrated attenuator adjusts the output in five steps between zezV and 0.1 V. There is
a portable laboratory version of
this
model,
mains
operated,
which covers Joao kc / sto 3o Mc/s
in six bands and one designed
especially for testing television
sets. It covers 40 to 6o Mc / sand
has
two
modulation
signals
applied to the carrier. These produce bars on the television screen
for checking the frame and line
time-bases.
A 400-c/s modulation is also included for checking
the sound channel. Price is £24.

re Ie*.% World

or battery operation by fitting the
appropriate power pack, which is
a separate unit contained in the
base of the case. It has six ranges
covering 90 kc / s to 32 Mc / s, a
continuously variable attenuator
plus an output switch giving a
high-level R.F. output. Internal
or external modulation can be
applied.
For mains operation it
costs L26 5s.
Other
examples
of
signal
generators were found among the
AVO range of instruments, on
the Taylor stand and among the
Dawe instruments.
The latter
firm have produced a precision
signal generator,
Type 8o4A,
covering 20 to zoo Mc/ s with
either F.M. or A.M. modulation.
Standard Telephones also produce
equipment of this kind for test
rooms and servicing workshops.
Due to the vast strides made
during the war years in the design
of all classes of cathode-ray tube
equipment the modern • oscilloscope has become an extremely
versatile and almost indispensable
piece of test equipment.
A very elaborate waveform
analyzer was shown by E.M.I.
The latest Cossor oscilloscope,
Model 1049, is a double-beam
instrument
fitted
with
D.C.
amplifiers effective up to zoo kc/s
and time- base control mechanism
enabling any section of the trace
to be opened out and examined
in detail.
A new feature is the
inclusion of time-calibrated
scales for the time-base giving measurements of waveform features in microseconds and milli-seconds
and facilities for measuring
the amplitude of the pattern in terms of voltage.
This instrument is fitted
with a flat-ended 44in tube.
For those who want to
build their own oscilloscope,
or use a C.R.T. as part of
an existing
equipment already provided with
suitable
sweep
circuits,
Mullard
have
available a small unit, with selfcontained power supply.
It is
listed as the Type Bfoo.
Accompanying this midget is a fullsize
double- beam
oscilloscope,
Type E8o5, designed for general

Components bridge for
measurement of inductance, resistance and capacitance,
shown by E.M.I. Sales and Service.
Another reasonably priced signal generator, which has been designed largely to meet servicing
requirements, is the E.M.I. ( Sales
and Service) all- wave oscillator.
A useful feature is that it can
quickly be adapted to either mains
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waveform investigations.
There
was another double- beam instrument by Standard Telephones.
There were a number of singlebeam oscilloscopes of the type
used in test rooms for receiver
alignment and general work of
this kind. One of the most compact of these is the G.E.C.
Miniscope,
which
was shown
also by Salford Electrical Instruments. It has a 14in tube, timebase covering 3o c/ s to 8o kc/s,
signal amplifier and power unit;
it measures only 81in x6fin x24in.
The most recent addition is provision for fitting another tube in
a small housing on top of the

G.E.C. Miniscope showing second
C.R. tube unit in position ; this
converts it for double-beam operation using the same time- base for
both.
instrument and taking all voltages
from the main unit, thus converting it into a double-beam oscilloscope.
Another general-purpose type
oscilloscope was seen on the
E.M.I. ( Sales and Service) stand.
It is fitted with a 2410 tube, timebase for investigating waveforms
from 15 c / s to fMc/ s in frequency,
a
push-pull
signal
amplifier and has provision for
measuring A.C. and D.C. voltages
and the voltage of any vertical
part of the trace on a self-contained meter.
In this class of equipment is
included the Taylor Model 3oA
oscilloscope which is fitted with
a 34in tube, time- base covering
foc/s to fo kc / s and a push-pull
signal amplifier giving useful
amplification up to zoo kc/s.
E.M.I. have also a number of
(Continued on page 435)
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The Personal Set is a money spinner from the start.
Easily handled, easily displayed and with battery replacement business to follow every sale. A steady stream of
P.17.Bs is leaving our factories and so far as can be fore-

tr%

seen will continue to flow to the Trade for some months
ahead. Retail Price 121 gns. plus £2-16-11 Purchase Tax.

SAT Ilk DAV

NOVEMBER 82.

The truly portable, really personal set—
and

it's

MAIRCONIPHONE
THE

THE
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THING
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BELLING-LEE

QUIZ (No.

17)

Answers to questions we are often asked by letter and telephone
Question 48.
feeder

1...336

I use your balanced
but

find

difficulty

making a suitable termination.

in

What

do you recommend ?

Answer 48.

We

agree

that

this

feeder is difficult to terminate without a specially designed plug.

One

was visualised before the war but
was never put into production.

We

can now offer L.6o7/P/G illustrated
here.

This plug is moulded, black,

with cord grip.

L607 P G Twin feeder plug with socket
L607 S. This type is included in the
Amateurs Aerial kit described below.

It carries two" OZ"

contacts ( nominal ') on ¡ r centres.
be inserted in a 2 amp. mains socket,

Question 49. Why have all BellingLee sockets a hole at the bottom end ?

a third " fouling pin" has been
added.
The socket panel carries

one of our sockets you will find it

As a plug of these dimensions could

The above illustration is of our new
" Eliminoise," Kit No. L308K, including
Transformers, Cable, Aerial and Earth
wire, Insulators and a Receiver connecting lead. U K. Patents No. 477218,
479118.

Question 45.

What do I do

if I

want an " Eliminoise" anti-interference

Answer 49.

If you look down into

two sockets and one slot to take the

bright and clean.

" fouling pin."

do not " throw " to the bottom of a

As this third pin

may be placed

on either side,

or

Plating solutions

omitted altogether, we have a very

comparatively deep hole so the cross
hole facilitates their circulation. Just

versatile component ;

an example of Belling- Lee attention

reversible at

will or by pre-arrangement, or non-

to technical detail.

reversible.

TO BE CONTINUED

aerial to operate on loo metres ?
Answer 45. This is catered for by
" Eliminoise" type L.3o8/F which

THE

differs in its windings to give adequate
coverage from 50 to 600 metres.
Before

the

war

this

type

was

in

demand for use on fishing craft.

It

was also used by certain of the
services operating on the medium
waveband.
Question 47.

I am a radio operator

IDEAL

AERIAL

TRANSMITTING
AND
RECEIVING
FOR
THE
AMATEUR

This very practical kit consists of a " T"
strain insulator, 80ft. of cadmium copper wir ,
and 80f t. of L336 balanced twin feeder with plug
and socket to suit (see illustration above') and
two glass end insulators.

The " T " insulator in

the illustration on which sensible terminals and
"cable grips" are provided, has been designed

on a ship and find that the increasing

to take the feed from the centre of a half- wave

amount of electrical gear on board is

dipole.

interfering, with incoming signals.

For receiving purposes, the length per halfsection is not critical to within afew inches, but

Answer 47.

This company is con-

stantly being called in by owners
and electrical contractors to carry

for transmission the lengths given are approximate only and must be slightly re-adjusted to the
correct length from the formula:234

out investigations and suppression of
interferen e on ships of all sizes.

Length of half- section in feet

The lifts on both the " Queen Mary"

stretch—a most important matter if the aerial

and " Queen Elizabeth " were suppressed by our staff engineers. But

is being used for transmission.

the causes of interference on board
are many.

Often enough the most

troublesome

are

electric

fans.

Certain types of smoke indicators
require treatment.
Generating sets
are notorious

Frequency in Mc, s.

Cadmium copper is supplied as this will not
Suitable for

Short Wave
Amateur Band
Freq.
in Mc s.

7-0

Length
in feet

32-7540

200 watts RF up to 28 ble d's.
The complete kit with instructions in carton.
1.609.

14 -0

16-5

Price 35 9.

BELLING & LEE LTD

[CAMEIR'OCE

APTEPIAL

P.OAD

ENFIELD. MIDDX

Short Wave
Broadcw Band
Freq.
in Mc/s.

Leng.h
in (..r

6.0
9-0

27

12 -0

20

28 -0

8.016

15 -0
180

13

56 -0

4-25

21 -0

11

Length given is per half-section.
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useful pieces of test gear for receiver and general servicing purposes, among which is a components
bridge
providing
for
measurements of inductance, resistance and capacitance.
The advent of so many new
valve types has led to remodelling
of the AVO Valve Characteristic
Meter, which now caters for the
latest miniature B8B and B8A
based valves.
This meter gives
actual
mutual
conductance
measurements on valves, measures
grid current and enables amplification factor and anode A.C. resistance to be obtained. Comprehensive tests on the individual
anodes in full- wave rectifying
valves can be made. The meter
embodies a very quiek-acting
over-load cut-out which prevents
damage to any part of the equipment.
Voltages
and
circuit
arrangements for any valve are
selected
by
a multiple-barrel
selector switch.

Valves

A

THOUGH all makers of
valves were showing examples, and in some cases
almost complete ranges, of the allglass baseless style of construction, the current types on octal
bases are likely to remain the
mainstay for some time yet to
come. There is nothing spectacular in the characteristics of the allglass type, and their mutual conductances are very much the
same as the equivalent pattern in
current ranges. They are, however, more efficient at the television and the very high frequencies, since they are physically

Three of the latest Mazda valves,
showing the types roCr, 1431%4
and zoLDiz.
smaller and have much shorter internal connections to the pins
and, of course, there is no base,
material, except glass, so that
losses are kept down to a minimum.

The all- glass valves exemplify
the style of construction to be
adopted by the industry for the
proposed standardization scheme.
The majority will have a small 8pin base with their pins disposed
around a circle of 11.5mm diameter. This is known as the B8A,
and there is a centre spigot and a
locating boss on the side of the
base. A bayonet type valveholder
is thus required.

Three of the latest Brimar valves,
the 7H7 and 7Z4 on loctal bases
and the 06 miniature R.F.
pentode.
Output valves and those needing a large bulb are being fitted
with a slightly larger version of
this base, and it is now described
as the B8B. This is similar to the
8-pin loctal base. There is also
a button-type 7-pin base for the
very small miniature valves, and
this is known as the B7G.
The Brimar range of valves
shown by Standard Telephones
included a series described as loctal types fitting the B8B base and
having a lock-in locating spigot
carried on a false metal base.
This has clearance holes through
which the base pins project, the
valve being an all-glass type. The
series includes . 4- volt battery
valves taking 50 mA filament current as well as 6.3-volt mains
types. In the latter type the 7H7
variable-mu R.F. pentode has a
mutual conductance of 3.8 mA / V.
In addition, Brimar now have a
series of miniature types for the
B7G holder for 1.4-volt and 6.3volt operation.
Some A.C. / D.C. valves consuming zoo mA of heater current
and fitting the smaller B8A base
are made by Mazda. These are
identifiable by the serial number
so with additional letters and
figures according to the type and
function of the valve. The zoFfa,
for example, is an indirectly
heated R.F. pentode with a g of
2.4 mA / V and operating with 575
volts on the anode and zoo on the
screen.
The corresponding fre-
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quency changer is a triodehexode with a conversion conductance of 0.65 mA / V and taking
the same anode and screen voltages.
The triode requires 8o
volts at 4.5 mA.
A D.D.-triode,
output tetrode and half-wave
mains
rectifier
are
included.
Mazda also had a few miniature
types for the B7G base.
A short series of 8- pin all-glass
valves, including a variable-mu
R.F. pentode ( W8I ), with a gof
2.8 mA / V, a D. D.- triode ( DL82),
output tetrode ( KT8z) and a
triode-hexode frequency changer
(X8z111) are produced by G.E.C.
These are 6.3 V types. There are
also a few specimens of miniatures
with the B7G base arrangement of
pins, also for mains operation,
one being the Z77 a high- slope
R.F. pentode with a g of 7.5
mA / V developed especially for
television
receivers.
Another
special Osram type is the KT45.
an output tetrode for the line
scan time base.
It operates at
4,000 volts on the anode and 300
on the screen.
Miniature all-glass valves shown
by Mullard are mainly for use in
industrial equipment. There were
a few samples of the valves that
will eventually be produced for

Mullard silica valve Type TYS2250, and two of the new miniatures,
EF42 and EFoz.
domestic receivers, with the small
B8A pin arrangement.
Mullard were making a special
display of industrial- type valves,
among which were a range of
silica transmitting triodes for use
in radio heating equipment. These
silica types can be run at very
high temperatures, and generally
require no assisted cooling. The
smallest in the range, while not
a large valve, will give an output
of 720 watts R.F. at 50 Mc I
s.
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Another
interesting
Milliard
development is an accelerometer
valve giving an output proportional to acceleration.
It has
many applications in industrial
electronics; one, for example, being the control of acceleration of
lifts.
Mullard is now producing
a number of special V.H.F. transmitting valves of low and medium
power for use in mobile and aircraft equipments.
The, QVo4-7,
QVo5-25 ( 807 equivalent), QVo420
(
815 equivalent) and, most
recent of all, the Q,Vo7-40 ( 829F3
equivalent) are types that will
appeal also to amateur transmitters. The last two mentioned
are double tetrodes in one envelope.
Comparable G.E.C. types are
the TTit, a single R.F. tetrode.
and the TTI5, a double assembly
suitable for use up to at least too
Mc / s in small transmitters.

Wireless World
the B.T.-H. Germanium crystal
rectifier, it will pass a continuous
crystal current of 50 mA D.C. The
rectifier is comparable in size to

The miniature B.T.-H. Germanium
crystal rectifier mounted in asmall
probe.
a ¡- W resistor and has similar end
connecting wires.
Cathode ray tubes for television
use vary in size from about in
to 15in diameter. They are now
almost exclusively focused and
deflected by magnetic means, the
electrostatic principle being confined to the instrument types.
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A new development included in
the latest to- in and 15-in Cossor
tubes, the types 75K and 85K respectively, is an ion trap to prevent " blackening " of the centre
of the screen after a period of use.
In these tubes the beam is intentionally off-set and is centred by
means of a small permanent magnet applied to the neck of the
tube near the gun.
Focusing is
effected by another permanent
magnet located in the usual position just behind the deflection
coils. For fine adjustment of the
focusing Cossor arrange to vary
the final anode volts. This beam
control system is effective on the
electrons only, and any heavier
ions which normally would impinge on the centre of the screen
are virtually unaffected, and so
find their way harmlessly to one
side of the screen.

Cossor were showing a new 43tube with a perfectly flat end
for use in oscilloscopes to facilitate
making measure—ents on the end
of the tube.
Flat screen tubes
were shown by G.E.C. in types
suitable for television receivers.

in

Components and Accessories
Some of the latest types of Osram
valves showing the DET22 grounded
grid triode, TTI5 double R.F.
tetrode and DH8t.
For centimetre operation in
radar equipments G.E.C. were
showing some grounded-grid triodes in the form of the DET22,
for use down to to-cm wavelength
and the ACT22 and ACT23, which
are used in the London-Birmingham experimental television link
system
on
centimetre
wavelengths.
During the war enclosed crystal
rectifiers were developed for use
in the centimetre radar equipments.
Their construction has
been described in this journal.
These stable silicon crystal rectifiers were shown at this exhibition
by B.T.-H., together with a more
robust variety which has been
developed for use in television
sets, test and servicing equipments requiring a diode-type rectifier capable of functioning efficiently up to about too Mc / s. The
fact that it needs no filament
supply is an added attraction for
test gear purposes. Described as

W

*HEN examining the products of the component
makers at the Exhibition
one could not bu' be impressed by
the excellent workmanship put
into this class of article. This is
not all external effect, for where
stripped models are shown the
same fine finish was seen.
Development work during the
war years was intensely concen,
trated on the design and produc.tion of miniature components.
and as efficiency has not
suffered in the process the
advantages of this general
reduction in size are so
obvious, not only in saving space but also in mate
rial, that their numbers
will
increas ,
.rather than decrease.
Items that might
have suffered in this
miniaturization process are tuning coils
of all kinds and variable
condensers.
The wider use
of improved dust iron cores
and coils of very small diameter
have enabled the size of the
screening can to be reduced, in

some cases to less than one inch
square, without any corresponding
reduction
in
efficiency.
Examples of these coils are the
Wearite type MaooB midget I.F.
transformers assembled in cans
measuring il-îin high and -Ftin
square. They are now available
for intermediate frequencies of
46o kc/s,
tboo kc/s,
2. I Mc/s,
and 4.86 Mc / s. In all cases the
"Q" of the circuit is of the order

New Wearite 3- range coil unit with
pre- formed strip wiring and wavechange switches built-in.
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of too.
They are permeability
trimmed.
Midget coils in cans of tin
square were seen also on the Weymouth stand.
There are signal
tuning coils as well as I.F.s, and
they are described as " K " coils.
They are permeability trimmed
and their " Q" is of the order of
120.

Permeability tuners are not
new; many will recall the early
specimens of some years before
the war. Now, with present-day
knowledge
in
miniaturization
such units can be built in very
compact form.
One made by
Electrical and Radiological Instruments is designed to cover one
band only.
Separate units, including scale and pointer, are
used for each waveband it is required to cover.
The Weymouth permeability
tuner contains four coils with a
carriage carrying four long thin
dust iron cores which are moved
in and out of the coils by a large
eccentric cam, the spindle of
which is the tuning control. A
novel feature of this unit is the inclusion of automatic waveband
switching which is actuated after

Haynes focus and scanning coil
aêsemblies together with line output transformer.
the first r8o-degree rotation of the
control. The second r8o-degree
rotation thus tunes over the other
waveband. A 36o-degree scale is
used.
Air-cored coils for broadcast receivers are still available in fair
numbers, examples being found
on the stands of R.M. Electric,
Weymouth
and
Wright
and
Weaire, while short-wave coils
made of silver-plated copper wire
are obtainable from Q-Max and
Eddystone. Both these firms cater
for the radio amateur and some
fine examples of turret coil units,
special trarismitting type variable
condensers and the many kinds of

orld
small and large insulators in
ceramic
and
polythene - based
materials are produced.
Split-stator and other varieties
of variable condensers for use in
transmitters
and
radio-heating
equipment were shown by Sydney
S. Bird and fixed capacitors for
the
same
applications,
somcapable
of
carrying
several
amperes of R.F. current at high
frequencies, are included among
the products of Dubilier, United
Insulators and T.C.C. Polar and
Plessey were showing some fine
examples of miniature gang condensers for broadcast receiver,
and miniature portables.

Clix B8A and B7G valveholders.
Some of the very special television components are now becoming available, although only
two firms were actually showing
them.
Plessey had a full set of
these parts comprising line and
frame
transformers,
blocking
oscillator coils, type LS for line and
FS for frame and focus coils; type
Ai, of 500 ohms carrying roo mA
and another type A2 of roo ohms
to carry 200 mA. Low- impedance
scanning coil assemblies for 9in
tubes are also included.
Further examples of television
components were seen on HayneRadio stand, where were shown
E.H.T. transformers in copper
'containers with ceramic bushes for
the high-voltage output.
In the
Haynes scanning coils a highimpedance frame winding is used
with a low- impedance line winding. This, and the accompanying
focus coils, are designed for tubes
with 35 mm diameter necks.
Haynes also have some smill
threaded coil formers, 32 t.p.i.
fitted with adjustable iron dust
cores for winding television sound
and vision signal tuning coils.
Other television components seen
were a series of co-axial plugs and
sockets for aerial feeder cables
made by Belling and Lee. Among
these is a very useful extension
connector, described as the type
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L616 coupler, for extending a coaxial feeder. The L619 cable plug
is a new edition and it accommo-

Weymouth

permeability tuning unit.

dates cables of about in outside
diameter. There is also a connector with an external locking
ring, the LI249 plug and LI267
chassis socket, designed to have a
very low contact resistance. Cable
sockets and chassis plugs of the
same design are also included.
The new valves with B8A, B8B
and B7G bases require special
valveholders and these are now
being
produced
by
British
Mechanical Productions (Clix) and
Belling and Lee.
Some new cartridge-type fuses
were seen on Bulgin's stand in
which the fusing current for the
different sizes increases by a factor
of
1.5.
Another
innovation
adopted by this firm is the grading
of their potentiometer values in
accordance with the 20-per cent
tolerance preferred numbers scale.

Q- Max
P.A.
coil
turret
for
amateur transmitters.
It covers
the 3.5-, 7-, 14- and 28-Mcis bands.
Battery eliminators, once very
plentiful but rarely seen in the
past decade, appear to be coming
into favour again. Amplion have
two models, one for replacing the
batteries in all-dry type sets, fitted
with z.4-volt valves, the other for
sets with z-volt valves using an
L T. accumulator. These units
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provide both L.T. and H.T. current and are not merely an H.T.
eliminator plus trickle charger for
L.T. accumulators.
They are
described as Convette units.
Among the many accessories at
the Show were several of more
than usual interest, although of
very widely different application.
One was a time switch for switching on and off the radio set, at
pre-determined times throughout
the day. It is known as the Rototime Programme Selector and can
also be used to operate an electric
fire, kettle, light, etc., as it will
handle up to io amps at 250 volts.
Another item, which is of particular
interest
to
short-wave
listeners, is the Haynes Undulator, more simply but less accurately described as a morse inker.
It records morse signals on a paper
tape and can be used with any
communications receiver. It contains the necessary rectifier as well
as all noise suppressors. Morse is
recorded
by
a continuously
writing stylus with the characters
formed above a datum line, hence
the description " Undulator." It
is a practical instrument capable
of recording high-speed telegraphy
and the price is £25.

A

Electronics

MONG applications of thermionic valves which are
not radio and have come to
be termed electronics, R.F. heaters
for dielectrics and the heat-treatment of metals are probably the
most important.
British Insulated Callender's
Cables
were
demonstrating
a
range of R.F. heaters which included soldering equipment for
use in connection with silvered
glass and ceramic. components,
and a seam welder for thermoplastic sheet. Murphy Radio also
had a seam welder on show.
The range of R.F. heaters
shown by Electrical & Musical Industries included a 1 kW i Mc / s
unit ( Type RFH /I) which was
shown in operation for cementing
loudspeaker cones. At the other
end of the range, the Type
RFH / 4, with separate air-blast
cooled oven unit, is rated at
4 kW, and uses a single air-cooled
oscillator valve.
The frequency
range is from 20 to 40 Mc / s.
On the G.E.C. stand, the 5 kW

industrial R.F. generator was
shown in operation for the rapid
brazing of tungsten carbide tips
on machine cutting tools.
An 800-watt R.F. heater capable of pre- heating half a pound
of bakelite powder in one minute
was
shown
by
Metropolitan
Vickers.
The built-in electronic
timer switches off and opens the
heating chamber automatically at
the end of the process cycle. The
general proportions of the heater
are tall and narrow, for convenient
installation
between
presses.
The Type FI2
R.F. generator made by Philips Industrial is
rated at 12 kVA (
5 kVA in work),
and is designed for heat-treatment of metals. The frequency
is 800 kc/s. In the Type FV/ roo
(50 kVA in work) a choice of four
frequencies between 350 kc/s
and r Mc / s is available, and the
equiprhent is applicable to sintering and melting as well as heattreatment.
The Type 6/ io heater, rated
at 6,1 kW (IMc / s) was shown by
by Pye and, Standard Telephones
and Cables were showing their
Type 4M for induction heating
giving up to 4 kW at 400 kc/s.
Medical applications of R.F.
heating ( short-wave
therapy)
were demonstrated by Philips,
and Ediswan were operating their
electroencephalograph for recording brain potentials.
The measurement of moisture
content of grain and electrical
titration
end point indicators
were shown by Mullard.
Electronic methods of motor
speed control were shown by
Metropolitan Vickers, and B.T.-H.

SARGROVE all - stage valves, shown
by Tungsram, fitted on a chassis
with components " sprayed on "
by the E.C.M.E. process.
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were demonstrating a remote
position control system in which
alignment error signals are amplified and used to control an amplidyne generator system. Feedback is included to prevent hunting in the rotary machines.
The yarn breakage detector
shown by Ferranti was also in the
electronics section.
This has
been evolved to detect the failure
of single yarns in textile weaving
machinery.
A
steel
wire,
stretched at right angles to the
run of the yarns and immediately
below them, is anchored at one
end to a " bender" type piezo
crystal.
If a yarn breaks and
brushes against the wire a voltage
is induced in the crystal pick-up
which is amplified and used t9
operate indicator lamps. Normal
machine vibration does not operate the device which is tuned to a
supersonic frequency.
Radar navigational equipment
based on the specification recommended by the Ministry of Transport was shown by Cossor, Metropolitan Vickers and Marconi. Although the basic performance is
similar, there has been ample
scope for individuality in engineering, and ship owners will
have variety of choice not only in
chart- room display layouts, but
in the method of sectionalizing
and installing the remainder of
the equipment.
Information on aids to navigation—" Gee," " Decca,"
and
"Consol" was available on the
stands of Cossor, Decca and Marconi's W.T., and Ferranti were
showing an extremely compact
hyperbolic computor suitable for
use with " Gee," " Decca," or
"Loran."
Essentially it is au
electrical analogue computor in
which hyperbolic co-ordinates are
translated directly
into courses to
steer and distances
to be made good,
without
reference
to special maps.
A beautiful example
of
lightweight
aircraft
radio construction
was to be seen in
the - Rebecca "
beam
approach
system shown by E.M.I.
Spot
frequencies are provided for all
the principal British and American homing systems.
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25-20.000 C.P.S.
The Truvox " Ribbon "

pick-up reaches an unsurpassed

level of fidelity,

achieving linear response from 25 to above 20,000 C.P.S. Its response is
characterised by an amazing quality of " attack" and freedom
from surface noise.
or

3 - stage

Should

be used

amplifier

performanre.

system

with
of

a 2-stage

comparable

Non- resonant arm.

British arid Areiet
Patentee applird for.
leaflet S.11.1153gtve...
full Technical details.-

TRUVOX
RIBBON

PICK-UP

TRUVOX ENGINEERING CO., LTD., EXHIBITION GROUNDS, WEMBLEY, MIDDX.
T.X10A.

There is increasing scope for ambitious men and women in the new fields opened up by Electronic Science.
The Correspondence and College Courses provided by E.M.I. Institutes which cover recognised diplomas
such as the City and Guilds, etc. are written and supervised by E.M.I. * scientists who are specialists in
Electronic Science.
Courses are already available in such subjects as Basic Radio, Basic Television, etc., and the prospectus is
being constantly extended.
E.M.I. basic training fits you for entry to CAREERS in such fields as :— SERVICE ENGINEERING,
OPERATING, DESIGN AND DEVELOPMENT, TECHNICAL SALESMANSHIP, TEACHING, etc.
With this basic training you can eventually become aspecialist in Television. Radio Communications, Radar,
Navigational Aids, Audio Frequency, Medical and various Electronic applications.
There are also short
courses for Executives, Amzteurs, Students, etc.
For full details apply to your local " 1.M.V." Radio dealer or direct to :—
The Principal:

Dept.
* The E.M.I. Group

PROFESSOR H. F. TREWMAN. M.A. (Cantab), M.I.E.E., M.I.Mech.E.,
M.Brit. I.R.E.
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Atlantic City Decisions + Greenwich
Standard Frequencies +

Government

Apprenticeships
INTERNATIONAL
FREQUENCY ALLOCATIONS

:.

A LTHOUGH the meetings of the
£-1.International
Telecommunications Conference at Atlantic City
have now ended, final details of the
agreements, as signed by the plenipotentiaries, are not available at
the time of going to press.
However, thanks to John Clarricoats, an R.S.G.B. delegate to the
Conference, we have had an opportunity of seeing the official list of
frequency allocations in its penultimate form.
Except, perhaps,
for very minor changes this is the
plan on which frequencies for all
radio services throughout the world
will be based as soon as it has been
ratified by the 75 participating
countries.
For the purpose of this brief
summary of significant changes in
frequency allocations we are confining ourselves to those directly
affecting the " European " Region,
which, it should be pointed out,
now includes the whole of Africa,
the Atlantic islands, etc.
M. W. Broadcasting. The mediumwave band has been increased from
550-1,5oo kc/s to 525-1,6°5 kc/s.
" Tropical" Broadcasting bands
have not been increased, although
their positions have been changed
slightly.
They are now 2.3-2.498,
3.2-3.4 and 3.95-4.°Mc/s.
These
bands are shared with fixed and
mobile stations (excluding aircraft).
S.W. Broadcasting.
There have
been a number of changes in the
allocations for broadcástinig below
65 metres and most of the existing
bands have been extended.
They
are to be: 4.75-5.06 (shared with
fixed and mobile stations), 5.95-6.2,
7.1-7.3 (the first 5o kc/ s in this
band is shared with amateurs),
9.5-9.775, 11.7-11.975, 15.1-15.45,
17.7-17.9,
21.45-21.75
and 25.626. 1Mc / s.
V.S.W. Broadcasting and Television.
Above 40 Mc/s broadcasting has been allocated the following
bands: 41-68, 87.5 roo ( in the U.K.
fixed and land mobile stations may
use 95-rooMc/s), 174-216, 470-585,
610-96oMc/s.
Amateurs. In the band 1.715-2.0
Mc/s amateurs in eight countries
(including
the
U.K.)
in
the
European Region may he assigned

a band of 200 kc / s wide.
The
3.5-3.8-Mc/s band is shared with
fixed and mobile stations. Amateurs
throughout the world have the exclusive use of 7.o-7.1 Mc/s and in
the European Region share 7.1-7.15
Mc/s
with
broadcasting.
The
other bands allocated exclusively to
amateurs are: 14-14.35, 21-21.45.
28-29.7 144-146, 1,215-1,30o, 2,30o2,450,
5,650-5,850
and
J0,00°10.500 Mc / s—there llave been 110
allocations above this frequency.
In addition to the above, amateurs
have been allocated 420-460 Mc/ s,
which they will share with aeronautical navigational aids, with a
proviso that no interference is
caused with the latter.
It will be
noticed that the amateurs have lost
their 5-metre band, but it is possible
that it may be allocated later for
internal use. The 7, 14 and 28-Mc/s
bands have been pruned of some
5oolic/s, but they have been given
a new band of 45° kc/s at 2r Mc/s
and the additional high-frequency
bands listed above.
Standard
Frequency
transmissions
have
lœen
allocated
the
following
bands:
2.498-2.502,
4.995 -5. 00 5, 9.995-10.005, 14.99015.010, 19.990- 20.010 and 24.99025.0roMc/s.
Radar.
For the first time radar
features in the list of international
allocations.
In some of the bands
proposed
for
radio
navigation,
merchant-ship
radar
has
been
allocated the following sections:
3,000-3,246. 5,46o-5,65o and 9,3209,500 Mc/s. Surveillance radar may
be operated in the I,300-1,365-Mc/s
section of a nand allocated to fixed
and mobile stations.
Industrial, scientific and medical
equipment is now assigned specific
frequencies in the spectrum. They
OUR COVER
illustration shows
the reflectors on
a model of the
towers
for relaying television
to the Midland
transmitter
at
Sutton Coldfield.
A model of a
complete G.E.C.
link
station is
shown here.

are: 13.56. 27.12, 40.68 and 5.85
Mc/s.
Aeronautical services occupy a
very considerable number of bands.
Navigational radio aids for aircraft
have been allocated some thirteen
bands above 3o Mc/s.
One of the important outcomes of
the Alantic City conference, so far
as frequency allocations are concerned, is the decision to set up an
International Frequency Registration Board whose task it will be to
consider all
future assignments.
The work of preparing the present
table of allocations—covering all
frequencies between ro kc/s and
ro,50°Mc/s—was undertaken by a
sub-committee of five delegates
Two of the members were U.K.
delegates— Sir
Stanley
Angwin.
chairman, and A. H. Mumford
The other countries represented
on the committee were France.
U.S.A. and U.S.S.R.
STANDARD FREQUENCY
TRANSMISSIONS

N order to facilitate compariI
soils between the quartz fre-

quency standards at the
Royal
Observatory
establishments
at
Greenwich -and Abinger, and also
with similar standards at the Post
Office Radio Branch Laboratories
and the B.B.C. receiving station at
Tatsfield, an experimental standard
frequency transmission has been in
operation each week-day from tilt
observatory's
radio
station
at
Abinger,
Surrey,
since October,
1945.
Ma ny. Government and commer
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cial establishments have found the
transmission convenient for the
checking of local frequency standards
and we have been asked by the
Astronomer Royal to draw attention to the transmission in case
other laboratories may wish to make
use of it.
The transmitter operates on a
nominal frequency of 2Mc/s, which
is derived from one of the primary
standards. No attempt is made to
adjust the frequency to the exact
nominal value, but by selection of
the controlling oscillator, the transmitted frequency is usually within
one part in 1o' of the allocated frequency.
The
normal daily
programme
commences with a voice announcement of the call-sign ( GMT) between 09.58 and
boo G.M.T.
From io.00 to 10.15 the carrier is
radiated unmodulated, and from
10.15 to 10.25 a i,000-c/s modulation is applied.
A fifial voice
announcement is made
between
10.25 and 10.30 and the provisional
correction to the transmitted fre—
quency is announced in parts in
jo".
These provisional corrections
are normally accurate to about ± 2
parts.
The station is located on the north
side of Leith Hill, in Surrey, and
operates on a power of approximately
350
watts.
Prospective
users are invited to write to the
Observatory, and they will then be
informed of any changes in the
schedule. Correspondence should be
addressed to: Astronomer Royal,
Royal
Observatory ( Greenwich),
Abinger Common, near Dorking,
Surrey.
AMATEUR EXHIBITION

AS

announced
recently
the
R.S.G.B.
is
organizing
an
arnateu radio exhibition which will
be opened by Col. Sir Stanley Angwin, chairman of Cable & Wireless.
an November 19th at the Royal
Hotel,
Woburn
Place,
London,
W.C.i.
It closes on Saturday.
November 22nd.
Admission to the exhibition will
be by catalogue, price is at the
show, or is 3d by post from the
Society. The hours of opening are
2 p.m. on the first day and II a.m.
on subsequent days. The show will
close daily at io p.m. ( Sat. 8 p.m.).
Manufacturers and suppliers of
equipment for amateurs who will be
exhibiting are: Antiference, BellingLee,
Denco,
Labgear,
Mullard,
Measuring
Instruments
(Pullin), Odeon Radio, Radiocraft.
Raymart, Southern Radio & Electrical Supplies,
Stratton, Taylor
Electrical Instruments, T.C.M. Co.,
and Woden Transformers,

TECHNICAL APPRENTICES
COME

of the one hundred and
t--) sixty boys and girls between
16 and 18 years of age, who are
required by the Ministry of Supply,

under the Government apprenticeship scheme will fill vacancies at
the Telecommunications Research
Establishment and Radar Research
and
Development
Establishment,
Malvern.
An open competitive examination
will be held on February 5th and

6th, 1948, in most of the principal
towns of the U.K. Successful candidates will undergo five years' practical training and will have facilities
for technical and further general
education at full pay—from 29s a
week at 16 to 67s 6(1 at 20.
Apprentices who have to live away
from home will receive a special
maintenance allowance.
Details of the examination are
available from the Secretary, Civil
Service
Commission,
Burlington
Gardens, London, W .I. The closing
date for entries is December 1.
.

RESEARCH

A

PROGRAMME of research into
k-1 the industrial applications of
electronics is to be undertaken by
the Telecommunications Research
Establishment at Malvern on behalf
of the Department of Scientific and
Industrial Research. It is also proposed that the D.S.I.R. assumes
responsibility
for the work
on
fundamental
T.R.E.

radio

research

at

These proposals were put forward
by Sir Edward Appleton, Secretary
of D.S.I.R., to the Select Committee on Estimates. The cost of the
research is ¡ r4o,000 a year.
EUROPEAN

TT

RADIO

UNITY

is learned from the 1.13.0. Bul-

letin that after the admission of
the
International
Broadcasting
Union
as
an observer
at
the
Atlantic City Conference ( referred
to in our last issue) M. Julien Kuypers, president of the International
Broadcasting Organization, spoke
of Europe's need of radio unity.
Stating that the I.B.O. has 28
active members, he added: " It has
its headquarters and control centre

in Western Europe. . . It includes
all the Slav nations, the spiritual
power of the Vatican, and Egypt,
the heart and brain of the Aral)
world.
Only the B. B.0 . , certain
Scandinavian
countries,
Switzerland, Portugal, etc., are missing."

PERSONALITIES
W. S. Barrell, director and superintendent engineer of E.M.I. Studios,
Ltd., and M. J. L. Pulling, M.A.,
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superintendent engineer ( recording) ol
B.B.C., have been elected vice-presidents of the British Sound Recording
Association.

F. S. Barton, M.A., B.Sc., director
communications development, Ministry
of Supply, has been decorated with
*the American Medal of Freedom with
Silver Palm.
He joined the Riiyal
Aircraft Establishment on the formation of the radio department in 1922,
of which he was deputy head from
1936-1941.
He was director of radio
engineering to the British Air Commission, Washington, from 1941-1946.
Frank Tomlinson has resigned from
Whiteley Electrical Radio Co. where
he was Sales Manager.
He was with
S.T.C.
for
18
years before being
seconded to the Ministry of Aircraft
l'roduction in 1940, where he was
director of radio production from 1942
to 1945. He joined Whiteleys in 1945.
P. G. A. H. Voigt has, we regret to
record, undergone an operation and his
complete recovery is expected to take
about three months.

IN BRIEF
Long-distance
F.M.—Reception
in
Australia of F.M. transmissions from
the United States at fairly regular intervals (luring the early part of the
year is announced by the Australian
News and Information Bureau. Of the
150 stations logged on frequencies between 30 and 40Mc/s about a third
have been F.M. transmissions.
Licences.—The latest figures (August)
show that of the 10,890340 broadcast
receiving licences in force in Great
Britain and Northern Ireland 23,150
were for television receivers.
Royal Signals.—A London Branch of
the Royal Signals Old Comrades' Association has now been formed with
headquarters at 206, Brompton Road.
Membership is open to all ex- members
of the Corps or of its predecessor, the
Signals Service (
RE.), and to N.C.O.s
and men of the Indian Signal Corps.
Women who served in the A.T.S. in
any
Royal Signals trade are also
eligible.
The honorary secretary is J.
Boyd, ro, Cyprus Road, London, N.3.
Edison Museum.—A " Thomas A.
Edison Museum of Industry " is to be
opened in San Francisco and certain
items,
particularly
early
telephone
equipment, which are believed to be in
this country, are needed.
Offers of
suitable equipment or correspondence
sent, stating price, to Edison Museum,
c/o the Editor will be forwarded.

Electrical Engineering Courses arranged
by
the
L.C.C.
South-East
London Technical Institute, Lewisham
Way, S.E.4, include a post-graduate
course of 30 lectures on communication
networks by W. Saraga, Ph.D., and
short courses on electronics and radiofrequency measurements. Applications
for admission to the courses, which
begin this month, should be made to
the head of the Electrical Engineering
Department.
Short courses on television and the applications of the
C.R.T. to mechanical and electrical
engineering are planned for January.

' November. roe
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Manchester
Courses.—Twelve
lectures on recent developments in electronics will be given at the College of
Technology, Manchester, on alternate
Wednesdays, from 7-9 p.m., commencing on November 5th.
The fee will
be £ 1 Ils 6d.
"Sound Recording" is the title of
the new printed journal of the British
Sound Recording Association, the first
copy
of which
was
published
in
September.
INDUSTRIAL

NEWS

Decca.— A
Danish
subsidiary
of
Decca, to be known as Dansk Decca
Navigator Company, Ltd., has been
formed to complete the construction
of the Danish chain of stations, now
being built, and to operate them when
brought into service early next year.
McMichael Radio recently made use
of Cable and Wireless photo-telegraphy
service to transmit pictures of their
latest export receivers to agents in
Bombay, Cairo, Malta, Cape Town,
New York and Montreal.
Technical
details were telegraphed.
To Exporters.—We have had atouching appeal from Soin Daft, of the
British Radio and General Supply Company, formerly in Lahore, Pakistan.
Ile has been forced to flee into India.
and asks that British shippers of radio
goods to him should immediately divert
them to his present address: care L.
lowinda Mal, Kutcha Badhar Kali,
Bazar Kalan, Jullander City, India.
Instanta
Electric, Ltd., manufacturers of Instanta relays, have been
acquired by Magnetic Controls, Ltd.,
48, Old Church Street, Chelsea, London,
S.W.3 (Tel.: Flaxman 8342).
Zirconal, Ltd., has been formed in
conjunction with Silicon ( Organic) Developments, Ltd., ii, Cavendish Place,
London, W.i, as a production unit for

the manufacture of synthetic Mullite
and Zircon refractory compounds, using
the Silester bonding process.
J.D. Radio, Ltd., manufacturers of
receivers and components for export,
have moved from Maida Vale to 12,
Pembroke Street, Copenhagen Street,
London, N A (
Tel.: Terminus 4355)•
CLUBS
Barnet.—The next meeting of the
Barnet and District Group of R.S.G.B.
will be held at the Millicent Café,
I.ytton Road, New Barnet, on November 15th at 7.30 p.m.
Non-members
are welcome at all meetings of the
group.
Sec.: R. Walker, G6Q1, 7,
Potters Lane, New Barnet, Herts.
Bradford.—At the conclusion of its
first year's operation the Bradford
Amateur Radio Society has 59 members, of which 30 are licensed amateurs.
Sir Edward Appleton has resigned the
presidency.
Meetings are held on
alternate Tuesdays at 7.30 at 66,
Horton Lane. Bradford.
Sec.: W. S.
Sykes, G2DJS, 287, Poplar Grove, Gt
Horton, Bradford, Yorks.
Leicester.—The next meeting of the
Leicester Radio Society on October
28th will be addressed by II. Fairhurst, of Murphy, who will describe
the company's V114 television receiver.
" Radio Valve Manufacture" is the
title of a lecture to be given by P. I.
Nicholson, of Ediswan, on November
4th.
Both meetings begin at 7.30 at
United
Baptist
the Charles Street
Church.
Sec.:
O. D. Knight, 16.
Berners Street, Leicester.
MEETINGS
Institution of Electrical Engineers
Ordinary Meetings.— Report on " The
Practical Training of Professional Electrical Engineers " presented by Sir

RADIOLYMPIA.
A corner of the television studio at the exhibition.
When the ten-day show closed on October11th, 443,433 people had
attended.
The previous record was 238,285 in 1934. The record daily
attendance for any Olympia exhibition was exceeded on the fourth day.
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Arthur Fleming, C.B.E., D.Eng., on
November zoth.
Radio Section.—" Tests for the Selection of Components for Broadcast Receivers," by G. D. Reynolds, Ph.D..
M.Sc., on November 5th.
Discussion on " What Equipment is
necessary for the Servicing and Testing of Electronic Devices" to be
opened by Wing Cdr. P. Allerston,
O.B.E., on November lath.
" The
Cavity
Magnetron,"
by
H. A. H. Boot, Ph.D., and Prof. J. T.
D.Sc.; " The
High- Power
Randall,
Pulsed Magnetron—Development and
Design for Radar Applications," by
W. E. Willshaw, M.B.E., M.Sc.Tech.,
L. Rushforth, B.Sc., A. G. Stainsby,
B.Sc., R Latham, M.A., A. W. Balls,
B.Sc., and A. H. King, M.A.; and
"The High- Power Pulsed Magnetron—
a Review of Early Developments," by
E. C. S. Megaw, M.B.E., D.Sc., on
November 19th.
All the above meetings will begin
at 5.30 at the 1.E.E., Savoy Place,
I.ondon, W . C.2.
Latnbridge
Radio
Group.—" Pulse
Communication," by D. Cooke„.‘. I.
Oxford, Z. Jelonek, and E. Fitch, on
November ii th at 8.15 at the Cavendish
Laboratory.
North-Eastern Radio and Measurements Group.—'' The Application of
Electrical Technique to the Service Ji
Some Other Industries," by H. Cobden
urner, JI'., and G. M. Tomlin, on
November 3rd.
Addresses by the Chairmen of the
Radio and Measurements Sections on
November 17th.
Both meetings will begin at 6.15 at
King's College, Newcastle-on-Tyne.
North-Western
Radio
Group.—
" Trends in Television Receiver Design,"
informal lecture by N. H.
Searby, Ph.D., on November 19th at
6.30 at the Engineers' Club, Albert
Square, Manchester.
South-Midland Radio Group.—" The
Wartiine Activities of the Engineering
Division of the B.B.C.," by H. Bishop,
C.B.E., B.Sc.(Eng.), on November 24th
at 7 at the lames-Watt Memorial Institute, Great Charles Street, Birmingham.
Southern Centre.—" The Design of
High Fidelity Disc Recording Equipment," by H. Davies, M.Eng.,
November 20th at 5.45 at the Admiralty
Signal Establishment, Haslemere.
Royal Society of Arts
"The Development of Sound Recording and Reproduction," by Sir
Ernest Fisk, on November 19th, at
2.30. at the Royal Society of Arts,
John Adam Street, London, W.C.2.
Institute of Physics
Electronics
GrouP.—" Infra - Red
Image Converters," by J. H. Pratt, on
November 4th at 5.30 in the rooms of
the . Royal Society, Burlington House.
"iccadilly„London, \V. î.
British Sound Recording Association
"What is High-Quality Reproduction? "
Discussion to be opened by
M. G. Scroggie, B.Sc., on November
21st at 7.0 at the Royal Society of
Arts, Adelphi, London, W.C.2.
British Interplanetary Society
"Electronics and Space Flight," by
Arthur C. Clarke, on November 8th
at 6.30 at St.
Martin's Technical
School, Charing Cross Road, London,
W.C.2.

44 2

U'ireles•

World

November, 1947

Tuning Circuits
By

— CATHODE

RAY"

W

IRELESS enthusiasts of
the older school, such as
" Free Grid," no doubt
well remember the fever of anticipation which was built up by
long-drawn-out publicity in the
interests of a certain receiver circuit.
When ultimately released,
almost every detail of the new
circuit appeared truly revolutionary.
If I remember rightly,
the L.T. battery was in series
with the
aerial.
Yet
when
students of technique, wishing to
sift the mystery to its dregs, redrew this circuit in more conventional layout, they discovered
that it was really a very ordinary

Fig. r. This looks an abnormal
type of tuned coupling, but in a
V.H.F. amplifier it is not essentially different from the familiar
transformer- tuned circuit.
and familiar one indeed; the
equivalent in those days of the
present
stereotyped
four-plusone.
It just shows how right Bainbridge-Bell is to insist on the im-.
portance of adhering to a standard
way
of drawing
circuit diagrams; a
way
devised
to
make it as easy as
possible
to
see
what they are and
how they work.
However, Iam not
plugging that particular
piece
of
propaganda
to day, but, assum(e)
ing the action of a
circuit is more
Fie.

Obvious and Otherwise
easily seen when it can be identified as belonging to a familiar
type, I want to pull the masks
from the faces of certain diagrams
that may go
unrecognized through
no
fault
of
their own.
I
mean those
used for very
high frequencies, in which the visible components do not tell the whole story.
Fig. 1, for example, 'may look a
very odd and unconventional
sort of tuned R.F. coupling to
find between a pair of valves; apparently an acceptor circuit in
place of the usual rejector circuit.
How, then, does it work?
The clue lies in the fact that
at
such
frequencies—roo-3oo
Mc / s, say—the impedances of the
valve electrodes are not only not
negligible but are quite as important as the external impedances
provided by the visible components. In fact, in the limit most
of those components may entirely
vanish.
At low frequencies, the input
impedance of a negatively biased
valve consists of an almost infinite resistance ( many megohms,
at least) in parallel with a few
pF (= Ire)—a small " stray "
capacitance, which can be allowed
for by making the intentional
tuning capacitance just a little

less than it would otherwise be.
The output impedance, looking
back into the anode, consists of a
similar or slightly smaller stray
capacitance in
parallel
with
the anode resistance,
ro,
which in some
types of R.F.
pentode may
reach a value
as high as a megohm or two.
To tune to the highest possible
frequencies, we reduce the intentional tuning capacitance until
finally there is none of it, whereupon the " strays" assume the
entire rôle. At the same time we
reduce the tuning inductance,
until the inductances of the valve
electrodes and leads (which we
hadn't noticed at all at the lower
frequencies) set a limit to the process. By that time the frequency
is so high that strange things are
happening in the inner workings.
The cathode inductance introduces a feedback effect which is
equivalent to shunting acomparatively low resistance across the
input. And the transit-time effect
—due to the fact that the time
taken for the electrons to cross the
valve is an appreciable part of
one V.H.F. cycle—has a similar
result.
So the input resistance,
instead of being much greater
than the output resistance, is far
less, and may, perhaps, amount

The Rôle of

Invisible Components

(b)
2,

(c)

Three varieties of the common tuned R.F. amplifier coupling.
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-- H.T. are both earthed so far
only a few hundred ohms.
as R.F. is concerned.
At lowThe best-known varieties of
frequency R.F., however, the
amplifier
conventional
tuned
shunting effect of the valve resistcouplings are shown in Fig. 2,
where the only
difference
be tween ( a) and (
b)
is the method by
v,
which the anode
v,
and grid are supV1
plied
with
the
V
i
necessarily dif ferent
working
voltages.
These
(1
')
(a)
voltages are
Fig. 4. Two alternative ways of drawing the equiseparated by a
valent tunfng circuit of Fig. 3 if C and L are
blocking capaciomitted. Assuming (
as in practice che generally
tor, which nevercan) that R is much greater than the reactances,
theless is a path
this coupling is atransformer with aC.2 : C1 ratio.
of negligible impedance to sigance
is
almost negligible in
nal currents, so it doesn't matter
comparison with the dyna.mic
very much which side the tuned
resistance of the tuned circuit
circuit is connected. But whichitself.
ever electrode is not connected to
Now suppose the frequency is
its working potential via the
raised to the hundred- megacycle
tuned circuit must be connected
order, so th at
the
extra
valve effects become really important.
Fig.
2(b) becomes Fig.
3, which looks a
good deal more
complicated. But
remembering that
the negative ends
are all at R.F.
earth
potential,
as shown dotted,
it is not very difficult to identify
as aloose- coupled
Fig. 3.
What Fig. ab looks like if the valve
circuit, tuned by
characteristics that are important at V.1-1 F. are
the valve capacishown.
tances.
The
original tank circuit, LC, is now
via an impedance, R, which is
merely the coupling impedance.
high to signal currents, and may
The smaller L is made, with the
be a resistor or choke. In (
e) the
object of raising the frequency to
coupling is inductive, so no blockits limit, the looser the coupling
ing capacitor is required; and as
and the less the effect of C. The
there are two windings there is
primary and secondary tuning is
no need for any other D.C. path.
outside our control ( except by
Either primary or secondary or
choosing valves on an internal
both may be tuned.
capacitance basis). And so very
If one wants to be very prelargely is the transformer ratio.
cise, one can draw (lotted capaciActually one wants a step-down
tors across primary and secondary
to match the low input resistance
to represent the valve " strays,"
of V2.
and a dotted resistor across the
Fig. 3, then, doesn't look like
primary to represent the output
being a very satisfactory circuit
impedance of Vs. In ( a) and (
b)
for the highest attainable fre
(and in (
c), too, if the transformer
quencies.
Certain valves, such
is s : .1ratio and closely coupled).
as the EF54, are designed for low
all these are effectively. in parallel
internal inductance; but apart
with one another, because + and
to

D

443

Wireless World

1991

These
UtIbCb,
Electric Fire

A case which merely houses its contents
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Tuning Circuits— Obvious and
Otherwise—
from selecting valves for this
characteristic there is nothing
one can do to control the series
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plus external series tuning inratio ; so what happens then is
ductance if any. When C, and
that the oscillation grows in amC. are not equal, the transformer
plitude until it develops a negaratio (assuming R to be large
tive bias sufficient to reduce the
compared with the reactances) is
amplification to a level that reC,:C,.
Fortunately, C, is usustores the balance.
ally smaller than C.,, giving a
It is of course perfectly possible
step-down, though probably not
to provide C in the form n of two
the
optimum
step - down
to
capacitors in series. There is then
match R.
To vary the tuning,
the alternative of tapping the
a series capacitor can be used to
transformer on the C side instead
neutralize a variable amount of
of the L side, which alternative is
the inductance. And so we arnamed the Colpitts circuit ( Fig.
rive at Fig. 1, which turns out
6).
Having just followed the
to be a transformer-coupled cirargument from Fig. 2 to Fig. 4.
cuit with ( indiyou will no doubt
rectly)
variable
see at once that
there is a good
inductance
resonating
with
reason for choosthe
two
valve
ing the Colpitts
for V.H.F., becapacitances
in
cause nearly all
series.
Fig. 5. A tuned transformer used
An oscillator is
the
components
to couple avalve back to its input
gives the well-known Hartley
simply an ampliare already in the
oscillator circuit.
valve, at no extra
fier in which VI
charge, as can be
and V2 are the
inductances directly. There is an
same valve. So
seen by drawing
indirect dodge, however—to inlong as the amplithe interelectrode
sert external series capacitances
fication round the
reactances ( Fig.
having about equal reactance at
7).
A Colpitts
complete loop is
the frequency concerned. These
not less than sat
circuit is created
Fig. 7.
A val ve is a natural
cancel out the inductance and enby
the
simple
the
frequency
V.H.F. Colpitts ci rcuit. only needable one to " get at" the anode
process of shortwhich
causes
ing anade t) be connected to
and grid.
ing
anode
to
anode and grid to
grid and supptie sto be laid on.
In the original Fig. 2 types of
grid! For practical .
be
opposite
in
circuit the valve capacitances are
phase, oscillation
reasons it is of
in parallel.
It is possible by
course necessary to do so through
of the system becomes possible.
a blocking capacitor, and to
another dodge to reduce their
One of the best sure-fire oscillaeffect and so raise the frequency;
supply anode and grid with aptors at all ordinary frequencies is
that is, by putting them in series
propriate voltages,
but given
the Hartley ( Fig. 5). L is a transSupposing,
for
these it is quite possible to make
+
former, and R
this oscillator, the ultimate in
example,
that
is its dynathe input and
simplicity, work. It is analogous
m ic resistoutput capaciance, taking into Fig. s without the external intances are
ductance, except that anode-toto account any
grid capacitance comes across the
equal,
then
loading, losses,
putting them in
etc. The transwhole inductance and tends to
lower the frequency, and the
series instead of
former ratio is
cathode is common to input and
in parallel reset by the tapduces their
ping
point,
output, so its inductance comes
combined value
which normally
out, tending to raise the freto one quarter
is near the grid
quency.
and ( assuming
end,
because
there is no other
the anode - toFig. 6 II the transformer is
tuning
capacigrid transformer
tapped on the capacitance side
tance)
doubles
step-down must
we get the Colpitts circuit.
the frequency. .
canccl out the
The circuit then resolves itself ingrid- to -anode voltage gain
in
to what I showed last months to
the
valve.
If
the
tap
is
be a t : xtransformer, as in Fig. 4.
shifted toward the anode, the
Here C, and C. are the output
dynamic resistance of the circuit
and input capacitances respec(looking from the anode) falls, and
tively of VIand V2, and L„ conreduces the gain. This reduction
sists of all the valve inductances,
is very likely to be more than
Fig. 8. This (which may be comcounterbalanced, however, by the
pared with Fig. i) is often misincrease in oscillatory voltage .at
* " Transformers — Obvious and
taken for a Hartley circuit; it is
Otherwise."
the grid caused by the change of
really aColpitts.
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The frequency at which Fig. 7
oscillates lies, of course, in the
lap of the valve- making gods. To
render oneself less rigidly bound
by them in the matter, the same
device can be adopted as in Fig. I
—a variable capacitor for more or
less neutralizing part of the inductance. A capacitor is needed
anyway for blocking the anode
supply voltage, so all that has to
be done is to make it variable.
That is going to the valve's
limit in high frequency, which
approaches
400 Mc is
with
a
triode such as the EC52. For less
extreme V.H.F., external inductance may be inserted in series
between anode and grid.
To
avoid unnecessary loss due to the
anode feed resistor or choke, it
may be connected to the R.F.
low-potential point that exists
somewhere, usually between centre
and grid end of the coil, instead
of to the relatively high-potential
anode end.
The result, Fig. 8,
then looks rather like a Hartley
circuit, and is sometimes even
called one. But in my view it is
definitely not.
The cathode or
earth tapping point is not fixed
by the feed tap, but in Colpitts
fashion by the unshown valve
capacitances. It is merely a losssaving convenience that the anode
feed is tapped to the point ( as
nearly as can be estimated),
where it would work best in Hartley.
When one tunes Fig. 8 with so
much shunt capacitance as to
swamp the valve capacitances,
the tapping point becomes less
definitely established, and it is
likely to be better to convert the
circuit into a proper Hartley, say,
by earthing the coil tap in Fig. 8
through a large capacitance. By
that time we are back once more
on familiar conventional moderate-frequency ground

New Electronic Test Meter
THE Micovac test meter is basic-

ally a valve- voltmeter, but is of
robust design and suitable for the
ordinary needs of test and servicing
work.
It provides for D.C. and A.C.
voltage measurements up to 500
volts in five ranges, and with the
addition of an external multiplier
the D.C. facilities are extended to
5,000 volts. As the internal resistance is i
per volt on D.C. up to
150 volts, and 5o Mfl total above

mn
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150 volts, direct measurement of
A.G.C. bias voltages, screen potetftial and E.H.T. in television sets is
possible. On A.C. the resistance is
to
.total and the upper frequency

mi/

Gramophone

Micovac electronic test meter for
D.C., A.C., R.F. and A.F. measurements. It can also be used as an
ohmmeter for high resistances.
limit is io Mc/s up to 150 volts and

iokc/s on the higher ranges. But
by using an external probe unit the

limit can be raised to zoo Mc/s.
The instrument also provides for
D.C. and A.C. current measurements
from o-15 iA up to 0-1.5 A full-scale
reading in five ranges and resistance
up to ioo
in two ranges.
It is self-contained and battery
operated and is assembled in a functionally designed moulded case.
The makers are Electronic Instruments, Ltd., 17, Paradise Road,
Richmond, Surrey, and the price is
£24
Jos.
The 5,0oo-volt D.C.
multiplier costs 22s and the V.H.F.
probe unit 25s.

cabinet

Am ager
(as illustrated)
incorporates
hieN Amplifier 1%614, specially
designed for High Fidelity reproduction of gramophone records.
ency response,
Variable frequ bass, tr eble
separae control
oi
frequenciest.h
Inputsg

and
middle
ern wi I?
for mic.
and gram.
mixin
controls.
Altatively with
61
single record b
player (.
4).
Also availale, new ?WIN
'TWELVE speaker for use with
this
Writemodel.
for illustreed Irt of full Sound

Equ Orient ronge, including AC9C types.
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EAFLETS describing radio ceramics
have been received from Steatite
and Porcelain Products, Stourport-onSevern, as follows: No. 2, Coil Formers
and Inductors; No. 3, Stand-off and
Aerial Insulators; No. 4, Metallized
Bushes.
Catalogue of radio products and
Technical Bulletin DTB1 giving data
and
recommended applications
for
"Maxi-Q" coils, from Denco (Clacton),
355-9, Old Road, Clacton-on-Sea.
Illustrated brochure ( No. 220) dealing with Evershed position controllers,
from Evershed and Vignoles, Acton
Lane Works, London, W.4.
List of Government surplus components and equipment, from M.
Watts, 3S, Chapel Avenue, Addlestone,
Surrey.
Pamphlet- describing aerial installation service offered by Newhalk British
Industries, 37, Brecirnock Road, St.
Pancras, London,- N.7.

THE TRIX ELECTRICAL CO. LTD
1-5 MAPLE PLACE • TOTTENNAM COURT ROAO• LONDON, W.1
flaRYOMf :
MUSEUM 5817

ewe

MIIAD10,111500,10110011.
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Unbiased
The Oldest Receiver
A READER has written to me to
-L-1 ask if I have an idea as to the
age of the oldest wireless set in
regular use.
Of course, the key
words are " regular use."
I suppose that in such a case there is
scarcely likely to be one older than
that which he mentions as being
known to him ; this set was built
in December, 1925. But if we exclude the words " regular use" and
substitute the phrase " occasional
or emergency use," then the field
becomes much wider, in which case
a set of 1925 would be considered
of very recent vintage, as I myself
possess a crystal set made thirty-six
years ago—in the year Wireless
World was born.
This 1911 set still works as uell
as ever and was put to use last
winter when Mr. Shinwell was suddenly compelled to shed the admittedly heavy load of my normal
domestic wireless receivers, and it
will be brought into use again this
winter if his successor is forced to
do the same thing.
I have little doubt that there are
receivers in occasional use which
are considerably older than this. If
we include receivers which are kept
as museum pieces, but are in working order, we can go back almost
to the beginning of the century so
far as those capable of receiving
broadcasting are concerned. Among

Bellowing down the street.
such museum pieces are those using
the Fleming diode ( born 1904) and
the magnetic detector (born 1902).
The magnetic detector would certainly provide a generous amount
of distortion, but no more than the
set which Ican hear bellowing down
the street as I u- rite. If we cut out
broadcasting i.e., telephony reception, we can go back to coherer sets

a full half-century old which still
exist. The earliest receiver was the
simple Hertz ring or resonator of
the late ' eighties, which, if a specimen exists at all, can scarcely fail
to be in anything but working order
and would still spark merrily if held
near enough to a transmitter.

Chair of Scientific
History Wanted
N the course of a lifetime I have
I
come across a large number of

strange
and
out-of- the-ordinary
people. Quite recently Imet an outstanding-looking man of military
appearance whom I judged to be a
retired colonel.
He was standing,
almost purple with indignation, in
front of a plaque erected on the sea
front at Deal to mark the bimillena-ey of Julius Caesar's first
landing there on August 25th, 55
13.C., right at the height of the
holiday season. Although, as every
schoolboy who has painfully construed his despatches knows, he
quickly retired again until the
following year, most probably because he was appalled at the August
charges of the local landladies with
their " coffee, two denarii extra."
At first Ihad some little difficulty
in discovering the cause of the
colonel's wrath, but at length he
explained that he himself had been
'
Julius Caesar in a previous existence
and that not only did he land
farther down the beach on the other
side of the bandstand, but the date
was open to criticism. To make his
point clear, he led me through a
maze of intricate and chronological
calculations, including the translation of A.U.C. to B.C., in all of
which, of course, he, as a reformer
of the calendar, was an acknowledged expert.
I sympathized with him and
pointed out that historians were
notoriously inaccurate. I drew his
attention to the fact that even the
Jockey Club believed that James I
initiated
racing
on
Newmarket
Heath, quite forgetting that as
Queen Boadicea's H.Q. was only a
couple of miles to the north of the
heath it was scarcely likely that
she would miss such a golden opportunity of indulging in her favourite
sport of chariot racing, complete
with wheel scythes.
It is, of course, a very regrettable
fact that, even in scientific circles,
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historical accuracy is not always
easy to come by, as the Editor obviously implied in the September
issue (p. 338) when he said that
some doubts had been thrown on
his previous statement that Marconi's first great technical contribution to radio was the use of an
aerial.
The Editor made it quite
clear, except to the most hardened
pro-Popovian fanatics, that nothing
yet said had caused him to retract,
and that although Popov did use
an aerial before Marconi he did not
employ it for sending or receiving
wireless messages or in any attempt
to do so.
Popov's sole idea was,
as he himself stated, to " record

An outstanding- looking man.
electrical discharges in the atmosphere" or, in other words, to
collect atmospherics.
Of course, the trouble is that some
people regard atmospherics as wireless transmissions (as in one sense
they are) just as they regard postwar sausages as food.
I wish the
Editor had gone a step further and
given the coup- de grâce to these
doubting Thomases by pointing out
that anybody who claims Popov as
being the first to use an aerial really
defeats his own argument. If Popov
did forestall Marconi, then just as
surely did Franklin with his kite
forestall Poppy, and if Popov's " recording of electrical discharges in
the atmosphere" was wireless, then
this definition applies equally to
Franklin's sparks. Moreover, it this
be admitted,
we come to the
reductio ad absurdum of having to
admit that
Franklin
ante-dated
Marconi's use for wireless reception
of kite- borne
aerials which,
of
course, he employed at Signal Hill.
Newfoundland, in the experiments
which culminated in the triumphant
reception of Poldhu and the birth
of transatlantic wireless on December 12th, 1901.
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Loudspeaker Damping: Aural Tests •
Combined Cinema-Television Entertainment •

Additive - Multiplicative ?

Loudspeaker Damping
MAY I endorse the opinions of
Mr. G. N. Patchett ( your
September issue) concerning aural
tests made with amplifiers of low
output resistance? The ear is, after
all, the final judge, and I find that
excessively low output resistance
does not, at any rate to the ear,
produce a proportionate improvement in transient response.
My amplifier is of push-pull construction throughout, using a highquality pickup and triode-connected
class A tetrodes in the output stage.
The output impedance was varied
between about 5 and i ohm by decreasing the effective " internal
generator impedance"
by using
voice coil feedback overall (to the
first stage) and varying the feedback factor.
Transient response
was carefully noted by listening
tests with records containing drum
and double-bass passages, particular attention being paid to the
" hangover effect" and prolonged
" boominess" which is so noticeable in some systems.
The performance of the amplifier
without feedback is good ( damping
factor 2) and a very slight improvement was noticed up to a point
when the latter was estimated to
be 5. At this point transient " cutoff," particularly with drums, was
very sharp and no further improvement by progressively increasing
feedback could be noticed.
I am,
however,
using two very good
labyrinth loudspeakers where lowfrequency resonances are taken care
of by tuned air columns, so that any
improvement in the bass resonant frequency due to good damping probably passes unnoticed to the ear.
A. E. CAWKELL.
Southall, Middx.

T

HE following experiment may
be relevant to the loudspeaker
damping discussion.
If the speech
coil of a moving-coil speaker is disconnected and the cone is tapped
with the finger a short train of
damped oscillations at a low frequency will be heard.
When the
speech coil is now short-circuited
and the cone tapped again, no oscillation train is heard.
J. S. SMITH.
London, N.W.5.

Television— Cinema
Merger ?

THEon recently
imposed restrictions
the importation of American
films are likely to revive the idea
of bringing together the cinema
and television as a source of entertainment.
On the technical side the problems are well on the way to solution; the greatest difficulties are
likely to arise in reconciling conflicting commercial and other interests.
I suggest that the leaders of the
television and cinema interests,
with the co-operation of the B.B.C.
and with backing from the Government, could launch cinema-television entertainment on a firm
footing, greatly to our national adA joint effort should be
vantage.
made: why not now?
JAMES N. ROE, G2VV.
Hampton-on-Thames.

SPEAKERS OF
DISTINCTION
The extensive range of TANNOY
Sound Equipment now available
embodies the latest technical
developments in design and performance.
Here are two examples of distinctive Loudspeakers.
The one
shown above is Type LSH/200/H
aweather-proof Re-entrant Horn
giving first-class quality
reproduction.
'

F.M. and Dictatorship
j" HAVE come out of a long sleep
to realize that the opponents of
wire broadcasting—among whom
you, Sir, have been prominent—are
prone to favour the introduction of
frequency- modulation senders for
distributing broadcast programmes.
The argument that wire broadcasting, in denying listeners the
right and the means to pick up
foreign stations, could be dangerous
if a dictatorship were set up in this
country seems to apply in equal
measure to frequency-modulation
systems.
What is the answer?
P. P. ECKERSLEY.
London, S.W.3.

" Magnetic Units" : A
Correction

T MUST

apologize to you and to
the rationalized m.k.s. system
of units for obscuring its merits,
and needlessly worrying readers by
an unfortunate slip. In the example
given on page 342, column t, of
your September issue the letter
" I" persists where it should not.
From the point at which it is supposed that " the current varies at
the rate of s amp per second" to
the end of that paragraph it should

This is Type LS/C111/5. A Bowl
Loudspeaker suitable for Ceiling
or wall mounting, combining the
latest developments in speaker
design with artistic appearance.

\\TANNOYl
—SOUND EQUIPMENT—

GUY R. FOUNTAIN LTD.,
"THE SOUND PEOPLE"
"TANNOY" Is the registered
trade mark of equipment manufactured by

GUY R. FOUNTAIN
WEST

LTD.,

NORWOOD, S.E.27.
GIPSY HILL 1131

The largest Organisation In Great Britain
specialising SOLELY in Sound Equipment.
Branches at Manchester, Belfast, Newcastle
on-Tyne, Birmingham, Bristol, Glasgow, etc.
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drop out. Self-inductance is therefore N'A/ i.
It should also be noted that " I"
in Table 2, under the Symbol
column, should read " " ; and the
rationalized m.k.s. unit of H is the
ampere-turn per metre.
It would have been well deserved
if I had received impolite replies to
my
rhetorical
question " What
could be easier? " but readers seem
to have been charitable.
"CATHODE RAY."

" Television Aerials"
AY I correct an apparent mis-

M

understanding in the
comments by F. R. W. Strafford and
J. N. Pateman in the September
Wireless World on the article " Television Aerials," written jointly by
myself and R. D. Beebe and published in your August issue?
The remarks on our method of
band-width measurement indicate
that the basis on which these
measurements were made has not
been fully appreciated. The curves
and figures published were obtained
by comparing, under identical conditions, the performance of various
dipole and reflector arrays to that
of a dipole alone, as explained in
the text of the article. The various
factors that Messrs. Strafford and
Pateman
suggest
prejudice
the
accuracy of the results, affect each
type of aerial equally, and obviously cancel out when comparisons
are made.
The band-width of the
transmitting aerial constitutes one
of these factors, and in early tests
we did, in fact, retune this aerial
at each frequency in order to
eliminate its effect.
The method,
however, proved rather cumbersome, and was finally abandoned as
it in no way altered the comparative
results.
The theory of dipole aerials and
reflectors has been well explored on
the basis of various assumptions of
perfection in material properties
and position in space.
Our investigation was concerned with the
practical
performance
of
these
aerials under average installation
conditions.
To the best of our
knowledge,
balance - to - unbalance
transformers are not used in commeicial television
installations
owing to the negligible improvement
obtained, and we therefore did not
consider it advisable to use them in
our tests. Their omission does not,
of course, in any way affect the
validity of our comparative results.
Our general conclusion that a particular ¡ thwave spaced array has
certain advantages over a normal
1- wave spaced array for television
reception was not based solely on
the fact that the former has a better

%% Weirs% World

"Ignition Interference"
The concluding Part of
this article is unavoidably held over

iront to-back ratio on the sound
frequency.
We would point out
that there is no corresponding drop
in this ratio on the vision band,
and, in addition, the more even
band-width response and improved
mechanical construction led to our
decision that the balance of advantage was definitely in favour of
the eh-wave spaced array.
N. M. BEST.
Antiference, Ltd., London, W .I.

"Heterodyning and
lation "

Modu-

additive and
Domixing
amount

multiplicative
to the same
thing?
To answer that, consider
another question: Do adding £400
to an M.P.'s 1944 salary, and multiplying i by 5/3, amount to the
same thing? So far as the M.P. is
concerned, presumably they do.
But is it fair to infer from this that
there is no difference between addition and multiplication?
If the
1944 level had been ¿zoo instead of
£600 the difference would have been
marked.
It is true that basically
multiplication is repeated addition,
but this concept has been so extended in our modern use of multiplication that for practical purposes
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are
treated—surely
quite
they
rightly ?—as being entirely distinct
operations.
Mr. Mitchell's comparison between heterodyning and modulation
brings out a number of interesting
points, and no one could reasonably
deny that there is a close relationship between the two processes—
just as there is between the two
arithmetical operations.
But his
argument that therefore it is a mere
outworn convention to see a distinct difference between the two
methods of " mixing " is, Isuggest,
regrettable, for the following reason.
One of the common confusions of students is to suppose
that mere addition of two wavetrains is enough to produce a beat
frequency; it is desirable therefore
to emphasize the difference from
multiplicative mixing, rather than
the similarity.
Mr. Mitchell's comparison between
suppressor- grid modulation and Class
C ccintrol-grid modulation can only
confuse rather than clarify the issue,
because he uses a term—" effective
gain "—which is neither defined nor
self-explanatory. Assuming " ideal"
valve characteristics, and describing
the process in clearly defined terms,
the comparison actually emphasizes
the distinction between them.
Lest it should be supposed that
any such distinction is purely theoretical, it may be well to remember
that in the design of frequency
changers it has a practical significance.
Other things being equal,
the multiplicative method has the
advantages of a higher conversion
conductance ( the limiting ratio is
2: ir)
and the output components
of undesired frequency are less.
M. G. SCROGGIE.
Bromley, Kent.

Short-wave Conditions
Expectations for November
By T. W. BENNINGTON
September the average
DURING
maximum usable frequencies for
these latitudes increased somewhat
during the daytime, and decreased
considerably during the night. This
was in accordance with the normal
seasonal trend, though the daytime
increase was less than would have
been expected, probably owing to
the fact that there was a lot of
ionosphere storminess.
Daytime
working
frequencies
were, therefore, not so high as had
been anticipated, though on a few
undisturbed days particularly high

(
Engineering Division, B.
B.
C.)
frequencies might have been used.
Night-time working frequencies were
such that xi Mc/ s was about the
lowest frequency really necessary for
most paths. Sporadic E was much
more prevalent than is usual during
September,
and
medium-distance
communication on high frequencies
w-is often possible by way of this
medium.
Conditions were very disturbed
during the month, the worst periods
of
ionosphere
storminess
being
3rd/4th, 7th/8th, 12th/22nd and
24th/26th. The worst conditions of
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all prevailed on 18th and .: 5th, on
both of which nights the Aurora
Borealis was reported as being
visible in this country.
Forecast.—Daytime M.U.F.s during November should be even higher
than during October over many
paths, and should, it is expected.
be the highest to l .3 reached during
the present sunspot cycle.
Longdistance communication on exceptionally high frequencies will be
frequently possible in all directions
from this country.
The 28-Mc/s
amateur band, for example, should
regularly usable over daylit
paths, and should frequently remain
usable in west and south-west directions till about 2000 G.M.T. on undisturbed days. Conditions will be
at their best for the establishment
of long-distance contacts on 50 Mc/s,
though, of course, it is by no means
certain that the ionization will reach
values high enough to sustain such
propagation.
Night-time M.U.F.s
will, on the other hand, be considerably lower than during October. On
some circuits frequencies as low as
Mc/s will be necessary in order to
maintain regular night-time communication, and, in a few directions,
frequencies even lower than this
may have to be used.
Below are given, in terms of the
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215)

bands, and this indicates the highest
frequency likely to be usable for
about 25 per cent of the time during
the month for communication by
way of the regular layers :—
Montreal:

0000
0700
0900
1100
1200
19011
2000
2200

Buenos Aires : 0000
0400
0600
0800
0900
1900
2000
2300
Cape Town:

0000
0500
0600
0700
1800
1900
2100
2300

Chungking : 0000
0400
0600
0700
1200
1500
1800
2000

911,
1c/s
7 „
11 „ or 15 NI,
21 „
26 „
21 „
17 „ or 15 NI ,
11 „
11 Ttle,s
11
21
26
21
17 „ or
11

17 NI. -)
(15 )
„
( 19 )
„
(28 )
„
(41 )
„
(32 )
15 Me,' s ( 25 )
„
( 19 )

(42
(32
(26
(22
Uri
il Niels ( 15 Mcis
11 „ or 15 Mc' , ( 2))
-1
1.8
20
(38
21 ,. or 17 Me 's (30
15
„
(22
11
„
( 18
9
„
( 15

Though ionosphere storms are not

THE CONCERT
LABYRINTH
. . A loudspeaker for those in search of th.:
utmost realism in reproduced sound.
Before you hear this loudspeaker, we
must warn you that it will reproduce
everything from your pick-up and amplifier including higher order harmonics
which may be pres ent. For this reason,
only specialised amplifiers and pick-ups
will be suitable. Only if you are prepared
to invest in such equipment do we suggest
that you hear the Concert Labyrinth.
DAY OR NIGHT ? This device, the Fisk Solariscope, shows the prevailing
conditions of daylight or darkness over a given signal path by superposing
atransparent shadow chart on the cylindrical map body.
Designed by
Sir Ernest Fisk, it is produced by E.M.I. Sales and Service.

After such an experience, nothing less
will satisfy you.

ADDRESSING THE

PUBLIC"

THE FUNDAMENTALS OF GOOD P.A.

broadcast bands, the working trequencies which should be regularly
usable during November for four
long-distance circtilts running in
different
directions
from
this
country.
All times here are in
G.M.T.
In addition, a figure in
brackets is given for the use of those
whose primary interest is the exploitation
of
certain
frequency

particularly
prevalent
during
November, those which do occur are
likely to be rather troublesome
during the dark hours. At the time
of writing it would appear that such
disturbances are more likely to
occur within the periods ist/2nd,
8th/9th,
iith/i5th,
i7th/i9th,
24th/25th and 28th/29th, than on
the other days of the month.

TECHNIQUE

3 6 POST FREE

CVLJSTICAL
ACOUSTICAL MàNliF CTW ING CO. LTD.
HUNTINGDON ' Phone: HUNTINGDON 361

45 0

Wireless World

RANDOM RADIATIONS
By " DIALLIST"
l'he Show

D

ESPITE all those exhibitionless
years, the man in the wireless
street has certainly not lost the
habit of visiting Radiolympia! One
expected
crowds,
but I doubt
whether the most optimistic of the
show's organizers had dared to hope
for anything like the numbers that
turned up.
When the attendance
on the opening day set up what the
Americans call an " all-time high "
(though we save time by contenting
ourselves with the two syllables of
" record " !) by nearly doubling the
previous best figures it was evident
that there had been no waning of
popular interest in wireless and television. On the preview day an old
hand asked me: " What do you
think's the most outstanding thing
here? " Isuppose that he expected
me to reply by naming some particular apparatus; but my answer
was: " The fact that, with all our
shortages of materials, fuel and
man-power, it's been possible to put
on a show with such a high general
standard." That, Istill think, was
the
most
striking
feature
of
Radiolympia.
There was little,
when you come to reflect on it, in
the way of startling novelties, but
there were any amount of radio
receivers, televisors and components
showing the good design and the
good workmanship which are the
things that really matter.
I'd had
to apologize to two distinguished
foreign visitors for the dull and
rather meagre bill of fare at lunch;
but Icertainly did not have to make
any apologies when we got to
Olympia!

II you spend it on accommodation or
food or other necessities of life the
dollar goes nowhere in the United
States. But an average price for a
4V+ receiving set is $ 28429.50, or
say seven pounds to seven guineas.
Receiving valves there are half the
price of ours. - Similarly a 6o- watt
bulb of first-rate make costs 6Id
and a 4o- watt fluorescent tube about
zs.
Some other things though are
dearer proportionately in the U.S.
than they are here.
It's a queer
world if when money talks it speaks
a variety of languages!
D

A Useful Book

rROM

its author, Monsieur L.
Gaudillat, I received recently a
copy of the useful little " Dictionnaire Radiotechnique (anglais-français)" published in Paris by the
Société des Editions Radio.
The
book is not confined, as its title
might suggest, to radio alone; it
contains actually the French equivalents of the great majority of the
technical terms used in both English
and American publications dealing
with electronics and with general
electricity.
I can't claim to have
made an exact count of the number
of references; but totting up those
on a page opened at random and
multiplying by the number of pages
gives the respectable total of 5,390.
In addition the dictionnaire has
handy conversion tables for English
and metric units of measurements of
all kinds, including fractions of an
inch to millimetres from one sixty-
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fourth to one inch, and the metric
equivalents of various wire gauges
from No. 00000 to No. 45.
Even
though it is a one-way dictionary
only and that one way is EnglishFrench, the book should be a help to
any one who has to read French technical books or periodicals. It enables
you to see, for example, whether
your proposed translation of aFrench
term is right or not. H it's wrong,
intelligent use of the book should
make it a simple matter to find the
right answer.
0 D

Switches and Shocks
A KIND correspondent

reminds
LI me,
with
reference
to my
remarks last month about the desirability of using double- pole mains
switches in wireless sets, that there
is an I.E.E. regulation reading: " A
reversible connector shall not be
used to connect an electrical appliance to the supply unless every
switch on the appliance is of the
double- pole type." Yes, 1did know
that; but most unfortunately the
I.E.E. Regulations have not the
force of law. They are, as matters
stand,
just
carefully
drawn- up
recommendations.
Some day soon,
one hones, they will have the backing of the law behind them. When
that happens there wil: be a big drop
in the number of accidents due to
electricity.
In the U.S.A., I believe,
insurance companies have
done good work by making the use
of approved types of apparatus and
wiring systems a condition of their
accepting normal premium rates.
DOD

'Ware This One !
It's not always an easy business
to check over the wiring of a new

DOD

Puzzling

of the most surprising conONE
clusions arrived at by the Cen-

tral Price Regulation Committee in
their deliberations on our valve
prices was that American broadcast
receiving sets differed from ours in
containing a comparatively large
number of valves of but moderate
efficiency. That may have been true
twelve or fifteen years ago, but it
certainly isn't to-day.
The most
popular type of broadcast receiving
set in the U.S.A. nowadays has four
" working " valves and a rectifier.
And the arrangement is very much
what you would expect to find if
you looked inside the cabinet of one
of our sets: triode-hexode, variablegain I.F., D.D.T., pentode output
and D.D. mains rectifier. What has
long been a puzzle to me is this:

Books issued in conjunction with " Wireless

World

By
post

12/6

12 11

WIRELESS DIRECTION FINDING.
By R. Keen, NI.B.E.,
B.Eng. ( Hons.), Fourth Edition, XII4 1,059 pages ...... 45/TELEVISION RECEIVING EQUIPMENT, by W. T.
m.I.E.E., Second Edition
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"
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FOUNDATIONS OF WIRELESS.
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7/10

WIRELESS SERVICING MANUAL, by W. T. Cocking, M.I.E.E.,
Seventh Edition
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.
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10 / 10

HANDBOOK OF TECHNICAL INSTRUCTION FOR WIRELESS
TELEGRAPHISTS, by H. M. Dowsett, M.I.E.E., F.Inst.P.,
and L. E. Q. Walker, A.R.C.S.,
Edition
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BASIC MATHEMATICS FOR RADIO STUDENTS, by F. M.
Colebrook, B.Sc., D.I.C., A.C.G.I.
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WIRELESS WORLD GUIDE TO BROADCASTING STATIONS,
Third Edition
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Obtainable from all leading booksellers or from
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LTD.,

Dorset

House,
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Street,

London,

S.E.1.
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house when' you move Into one and '
there's a particular booby trap
which it is always worth while to
bear in mind. Having made such a
move, a friend was not satisfied with
the 5- amp two-pin socket which,
from its position, had clearly been
used by the previous owner for running his wireless receiver.
He
decided to substitute a three- pin
socket.
The house contained
amp and 5-amp circuits,
with
separate meters and master switches.
Having switched off the 5- amp circuit, he got to work on the socket
and promptly received a most unpleasant shock when he applied a
screw-driver to its " live" terminal.
The lifting of a floorboard bearing
the tell- tale marks of an " electrician's chisel" disclosed that this
socket was neatly tapped into the
15-amp circuit. This sort of thing
is not uncommon in houses provided
with separate power and lighting
meters.
The idea is, of course, to
save money on the electricity bill
by running the set on current supplied at the cheaper rate.
Apart
from that. I wouldn't put it past
electricians of the baser sort to do
the same kind of thing when called
in to install a lighting socket.

Ilire.11118I d Resistors

Uf

to

100-tra tt
s.

T

HE BULGIN range of heavy-duty resistors
is designed to meet most requirements for
power- handling types, in light electrical and

Surplus

T'S very interesting to spend an
I
hour or two in exploring the con-

tents of the shops which make a
feature of war surplus radio gear.
There's a good deal of useful stuff
to be picked up if you buy carefully;
but there is also no small amount
of
elaborate
apparatus,
which,
though it may be beautifully made
and must originally have cost a tidy
packet, is now of little practical
use to the wireless man.
There is
always the temptation to buy this
or that just because its present price
is a mere fraction of what it cost to
make.
By spending a few pounds
without much thought one might
easily acquire a barrow load of gear
of attractive appearance, for which
it would eventually prove difficult to
disci.ver practical uses.
Too often
conversion which at first sight
appears so simple turns out, when
you come to tackle the job, to be
an involved and expensive business.
From our point of view the trouble
with a great part of the war surplus
radio material is that it was made
for highly specialized purposes which
don't fit in with our normal requirements. There are naturally lots of
things—meters,
for example,
of
various kinds—which are exactly
what, we long to possess, but as
many others are filled with similar
yearnings you don't often find the
good ones offered at give-away
prices.

radio equipment.

Available in 30, 60, 80 and

I0() watt sizes and covering a range of resistance
values from 2.5 to 20,00011
Except in a few

of

the

higher- l'

"constant- fl " nickel-alloy wire is

models.
used, only

the highest grades being employed—as atmosphere-resistant as possible ( for normal atinospheres)—with oxide insulation to the contiguous
turns.

Solenoidally single-layer wound on heat-

resisting

formers,

greater than

and

rated

to

achieve

not

450 -F. surface temperature with

adequate ventilation, from 60F. ambient.
Approx.

sizes :--

4.t" x 1

0;

30-W.,

80-W.,

34" x VT) ;

6" x 1 -&"(3 ;

60-W.,
100-W.,

ex14"0.

Li
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The Choice

A F BULGIN & CO. LTD. • BYE- PASS -RD.• BARKING
Telephone: RIPpiezvay 3474 ( 5 lines)
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RECENT
SUPER-REGENERATORS

A

SUPER-REGENERATIVE circuit
is used both as a transmitter and
a receiver for short-range radar. The
quenching frequency of the valve is
manually adjusted until it coincides
with the time interval between an outgoing pulse and the incoming echo
from a distant reflector. Coincidence
occurs when the normal " hiss" ceases
in the valve output, the quench-frequency control being calibrated to show
the range of the body then under ob.
,ervation.

INVENTIONS

be obtained by controlling tile phase
relation between them.
For instance, the dimensions of the
guides or the angle between them can
be varied; or the phasing along the
length of each guide can be adjusted
by the use of an end reflector; or the
size of the slots in the two opposing
faces can be graded to control the rate
at which energy is radiated from them.
The cross-section of the beam can thus
be controlled and subsidiary lobes
eliminated.
The Board of Trustees of the Leland
Stanford Junior University.
Convention date ( U.S.A.) July loth. 1940.
.Vo. 581762.

A Selection of the
More Interesting
Radio Developments
with the flyback periods of the scanning system. In reception, the video
and audio signals are separated by
passing them through a valve in which
a cut-off bias is periodically removed
by multivibrator pulses timed to prevail only during the idle periods between successive scanning lines.
Marconi's Wireless Telegraph Co.,
Ltd. (assignees of G. L. Fredendall).
No. 586034.

DIRECTION FINDING

ir
tv

Super- regenerative circuit for radar.
As shown, the valve V is periodically
quenched by short pulses applied to
its grid from an oscillator V,.
The
repetition-frequency of the latter is adjusted by a calibrated control M until
no output is heard in the headphones.
This shows that the echoes are returning precisely when the quench is removed, because only then can they
dominate the " noise-level" normally
present in the input circuit.
The control can be pre-set to give
an automatic warning of the approach
of any reflecting body within a given
distance of the set.
A. C. Cossor, Ltd., and F. R. W.
Strafford. Application date December
30th, 1942. No. 581982.

DIRECTIVE AERIALS
1"`WO wave guides are joined to f
orm
a vee-shaped unit, which is energized, at the junction, by two probes
diverging from a common coaxial line.
The two walls that face each other,
along the vee, are slotted so that energy
is progressively fed into the open space
between the guides.
Since the phase
velocity of the energy inside the guides
differs from that of the wave in free
space, various directional effects can
The British abstracts published
here are prepared with the
permission of the Controller of
H.M. Stationery Office, from
specifications obtainable at the
Patent wince, 25, Southampton
Buildings, London. W.C.2, price
l'- each.

TN a rotating system with two diverging aerials, the direction of the
signal that gives equal strength on
both aerials must be along the line
bisecting the angle between them. This
can conveniently be indicated on a
cathode lay tube by presenting the
signal against a circular time base
which is synchronized with the rotation of the aerial system.
Simultaneously the distance of the reflecting
body or target can be indicated as a
radial deflection against a linear timebase, which is synchronized with each
exploring pulse.
According to the invention,
the
signals received on each of the diverging aerials are separately rectified,
and are then applied differentially to
the control grid of the C.R. tube, in
such a way that an initial black-out
bias is not removed, and the indicating
spot is not rendered visible, until the
line bisecting the angle between the
aerials passes through the source of the
echo signal. The arrangement
thus gives a positive indicalion, and avoids the ambiguity
of
certain
other
systems where a null reading
may be given in the absence
of any signal.
C. S. Agate and A. H.
Cooper. Application date, September 25th, 1941. No. 581806.

TELEVISION

T
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PULSE GENERATORS

HE circuit shown is designed to
generate a square-shaped pulse at
a predetermined time after the application of a saw-toothed voltage A.
In the quiescent state of the pentode
P, the control grid is taking current,
and the anode voltage is at minimum.
A negative bias —V is applied from a
potentiometer tapping to the anode of
a diode D in the grid circuit. As the
saw-toothed input A passes through the
critical —V voltage, the diode becomes
conductive and transfers the input
direct to the grid, causing the anode

OUTPUT

SPIT

HE idle or flyback periods
between the scanning lines are utilized for the transmission
of
sound
signals, so that only
one carrier wave is
-V
required
for
the
complete
television
service.
At
the
same time, no storage or delay device
is needed for the
proper presentation
of the two sets of
signals.
The audio signals are first converted
into a train of pulses, which have the
same repetition frequency as that used
for scanning. but which are modulated
in width in accordance with the sound.
They are then synchronized to coincide

Square pulse generator with sawtoothed ¡input.

B

voltage to rise
sharply, as shown
in the curve B. The
resulting
drop
in
the cathode current
applies a regenerative It'ck to the grid across the transformer T. This accentuates the trigger
effect and sharpens the leading edge of
the pulse delivered by the anode.
F. C. IVilliams.
Application date.
October 2nd. 1944. •Vo. 583551
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ACKNOWLEDGED
THROUGHOUT
THE WORLD

1998

RESISTORS •
CERAMICONS • Hi- K CERAMICONS •
POTENTIOMETERS
SUPPRESSORS •
VITREOUS ENAMELLED
WIRE- WOUND RESISTORS
Erie

Resistor

Ltd..

The

Hyde,

London,

N.W.9,

England.

Telephone : COLindale 8011-4.
Cable;: RESISTOR,
LON DON.
Factories: London & Gt. Yarmouth, England • Toronto, Canada • Erie. Pa.. U.S.A.
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MAGNETOSTRICTION TRANSDUCERS,
care and feeding of
If we were talking nonsense we
should say take lots of amps and
volts and what have you, cram them
all down the throat of any old
Transformer you happen to have
lying around, then stand back and
try to smile while it slowly wrecks
all your equipment.
On the other hand if we're talking
very 'B.Sc." we'd say that the
above unpronounceable words are
Transformers used for converting
electrical into ultrasonic sound
or power ( or v.v.) for underwater
&ignalling apparatus.
On the other hand if man to man
we're talking sheer, sound, rock
bottom common sense then we do not
try to explain at all - we just
tell you that Parmeko of Leicester
make darn good Transformers for the
Electronic and Engineering
Industries - this is good friendly
advice and could save you a lot of
bother . . . if you contact us.
PARMEKO OF LEICESTER.
MAKERS OF TRANSFORMERS.

machine tools
OF

NUMEROUS TYPES

Government Surplus machine tools
available NOW at attractive prices.
YOUR opportunity to get better
equipment and increase production.
DISPOSAL CENTRES, where records
of all machines available may be inspected, are open to the public for enquiries from 10 a.m. to 4p.m. Monday
to Friday inclusive :—
BIRMINGHAM
BRISTOL

8/9 Elmdale Road, Bristol 8.

CARDIFF

Imperial Buildings, Mount Stuart Square.

GLASGOW

••mte -41\

•

/

C.M.L. Buildings, Great Charles Street

LEEDS

21 Glassford Street.

10 Bank Street, off Boar Lane.

LONDON

Room 0088, Ground Floor, Thames flouse
North, Millbank, S.97.1.

MANCHESTER
ISSUED

BY

Britannia House, Fountain Street.

THE
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INDUSTRIES

ROAD,
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New and Improved Test Gear
for Radio Engineers a' Electricians
Radiolab ALL-PURPOSE TESTER

(as illustrated). A.C. and D.C. multi
range Meter. Models with 3f in. or 6in.
scale. High accuracy on Audio Frequencies.
Robust Plug and Socket range selection.

OTHER Radiolab Products
include:—
.SERVICE VALVE TESTERS. Working condition
tests with D.C. for H.T. and G.B. supplies.

•

e

e

Everett

Edgeumbe

Colindale Works, London, N.W.9

4 in.

Indicator.
LABORATORY VALVE TESTERS. Nine simultaneous volt and current measurements.
Ideal for
student use or demonstrations.
HUM - METROHM
INSULATION
TESTER.
500 volts Insulation Test. Press-key controlled with
•facilities for earth and circuit testing.
VAMPIRE (
VOLTS — AMPS— POWER) A.C. TEST
SET.
4 RANGES
CURRENT & POWER up
to zo AMP. & 5 K.W., self-contained.
so WATT
full scale range for testing small transformers, etc.
ENTIRELY NEW rectifier circuit with
Moving
Coil Indicator, FOR SINGLE PHASE or 3 PHASE
Balanced Load CIRCUITS.

3r
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Here's a feast for you
Our new 1948 Range
caters for every purse and each model provides a new revelation in sound production.
EXPORT & TRADE ENQUIRIES WELCOMED.

RADIO SETS
ReynDlds " Quality Eight.' • .;
superhef, twin chassis.
Outstanding cabinet,
bristling with new features. PRICE 34 13148. Plus
Tax. " Finest reproduction Ihave ever heard in a
table model."—Radio enthusiast with 27 years'
experience.
Also the " ALL-INDIA EIGHT."
As above, but specIally designed for Indian
condition*. Price on request. South African and
Australian models also available. Export prices
on request.

REYNOLDS
"MASTERPIECE " Radiogram
10-valve 3 wave superhet
with
entirely new tone
circuit.
12in. speaker, 10 watts output.
Musical reproduction is amazing.
You must hear this 1

REYNOLDS
CONCERT GRAND

•' It's unbelievable." — Symphony
Orchestra
Conductor.
PRICE
115 GU. Plus Tax.

The ultimate in sound reproduction
ln valves, twin
12M. speakers, auto-record changer for 30 mixed
10in./12in, records, plays both sides, featuring ultraconic reproduction, 40 watts output.
"This is not Radio, it's the real thing."—Everyoue
who has heard it.
PRICE 395 GNS.

AMPLIFIER Model T12
the smartest AC/DC Amplifier on th.
market.
Outstanding
performanc.
10 watts output.
PRICE 18 GNS.

REYNOLDS UNIVERSAL
MANUFACTURING Co., Ltd.,

410, DUDLEY ROAD, EDGBASTON,
BIRMINGHAM, 16
Phone: SMEthwick 0201

AMPLIFIER Model T40
Our famous T40 now in use everywhere. For details see previous issues
or write.
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Now that Stentorian Extension Speakers are coming back
to the shops the pleasure of
listening again becomes complete. Just plug in one ol
these superb permanent magnet speakers to your set and
cou can enjoy its clear, pure
tone anywhere in the house,
qtting-room, kitchen, bedroom, wherever you happen
to be. Ask your local dealet
about them.
PRICES:
BABY MJDEL
Iype ItC with Universal Transformer .. £2 19 6
ype liX otteus Unl•
versa! 'transformer £2 13 6
MINOR MODEL
Type MC with Universal Transformer .. £2 5 6
rYPe SUt mingle Ifni.
versal
Transformer £1 19 6

PRICES.
SENIOR MODEL

SC
with
Universal
Transformer .. • £5 15 6
Type FIX minus Universeil
Transformer
£5 26
JUNIOR MODEL
Type JO with Universe!
Transformer
ES 0 0
Type JX minus Cuiteront
Trimnfornier
£4 10 6
CADET MODEL
Type CC with Universal
Transformer .. £4 10 0
Type CX nilnos Universal
Transformer .. £4 0 0
'I ype

lil $tgfftnrian
THE PERFECT EXTRA SPEAKER FOR ANY SET

WHITELEY

ELECTRICAL RADIO CO

LTD., MANSFIELD, NOTTS.

Type No. 19

Type No. 22

SYDNEY S. iiiDD
CAMBRIDGE ARTERIAL ROAD, ENFIELD. MIDDY.
'Phone infield 207/-2 'Grams Capacity, infield.

till)cr, () 47
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EVERYTHING
THAT OPENS
AND SHUTS
t
he

ideal communications receiver— the
receiver which fits snugly into any given
set of conditions and is a sheer joy to
operate— is arare bird. Some have this
facility, some that, but it has remained
for Rediffusion to provide them all in the
latest addition to their range of thorbughbred radio equipment, the Redifon " R-50".
Consider /his abridged specification and
weigh it up for yourself . . . .
BRIEF
Frequency Range -

6 band communication

COIL PACK
to 2,000 metres . . .
including H.F. stage,
tested into an I.F. of
coupling keep leads to
high performance on

Selectivity - - -

aligned and receiver
465 Kc. Built- in dea minimum and give
S.W. bands. Padding

and trimmer condensers are included. Tuning
capacity required is 500 pfds. A communication
receiver of superlative performance may be
built using this pack. Recommended circuit
diagram is supplied. £7 . O. O. HF Unit covering 3 wave bands £3 . 6 . 0. List on request.

kr,'s - 26 &Is;

of

kels -

92 .‘ 92,9; in

eight bands.

positions — j I.F. arai 2 Crystal stages.

Sensitivity - - — Constant between r-2micro- volts over the entire range.
Image Protection - Ranges from 4adb. at bigbest frequent,' to over its db.
Tuning

5 metres

SPECIFICATION
j.

to: rslow motion drive, coarse and line tinging together
with logging teak for accurate resetting.

Maintenance is greatly simplified by virtue of the fact that R.F., I.F.,
and
i.
r
are ,, ••1

fiedifon"R-50"
RECEIVER

COIL PACKS

designed to cover
3 wave bands in normal superheterodyne
circuits.
Price £2 . O . 0.
List on request.
All packs fitted with gramo. position.

OTHER

PRODUCTS

I.F. Transformers
Tuning Hearts
R. C. Bridge

include: —

Valve Testers
High " Q" Coils
Valve Volt Metre

FABC6ReerEss

Radio

makers of the famous Highwayman car radio

Radio Communications Division

REDIFFUSION LIMITED, BROOMHILL ROAD, S.W.I8

32 CUMBERLAND RD., KEW, SURREY Richmond 2950
101

.S-7

Designers and Manufacturers of Radio Communication and Industrial
Electronic Equipment
Scien.

RC

103
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BRIERLEY
- RIBBON"

AND

-ARMATURE"

PICKUPS

. . . is it Rotary or Pushbutton or Slider / Is It
wanted for circuit selection, band selection, tap
switching
Is it for a new design or in quantities
for a well proved circuit /
Whatever it is — the answer is always OAK !
The basic design of all Oak switches is one of
strength and efficient functioning, including such
exclusive features as the double-contact clip and the
floating rotor, ensuring self-alignment of each section.

AND

RIBBON TYPE
Fixed point prcssure of j, oz.
Output Voltage 10 to 5 mV.
Price in U.K. al 16s. 10d.
including special mumetal screened
transformer and Purchase Tax.

ARMATURE TYPE
Fixed point pressure of .1 oz
Output Voltage I, to Iv.
Price in U.K. a 10s. 8d.
including mumetal screened trans.
former and Purchase Tax.

"Floating Element" design prevents any tone arm resonances.
Permanent Point will play 10,000 to 20,000 records and will not be
damaged by cracked records or careless handling.

SWITCHES
BRITISH N.S.F. CO. LTD., Keighley, Yorkshire
'Sole Licensees of OAK Manufacturing Co., Chicago)

A.B. METAL PRODUCTS LTD. ' Feltham, Middx.
(Sub- Licensees of N.S .P.)
The only Manufacturers of OAK Switches under Patent
Noe. 478391 & 478392

Quality of Reproduction. This cannot be stated easily in specification data, but both Pickups— particularly the " Ribbon " type—are
far superior to any type hitherto available. We recommend, however, that direct comparison be made whenever possible.
Many demonstration Centres have already been arranged. Inquiries are
invited from suitably equipped dealers at 1- orne and i..epresentatives
abroad. Agents for South Africa: Swerdlow Bros. Corpn., Johannesburg.
Amplifiers, Pre-amplifiers and Low Pass Filters available. Full information on any product and name and address of nearest representative sent on request.
J. H. BRIERLEY (Gramophones & Recordings) LTD.,
46 Tithebarn Street, LIVERPOOL, 2.

"You're CERTAIN to get I,,
it at ARTHURS
* VALVES: We have probably the largest
stock of valves in the Country.
Lot us know your requiremznts.

AVOMETERS.

NOW IN STOCK.

AVOMETER, Model 7
AVOMETER, Model 40
VALVE TESTER ( Complete)
TEST BRIDGE
AVOMINOR, Universal Model
AVOMINOR, D.C. Model
SIGNAL GENERATORS, AC.

TAYLORS' METERS.

10 0
£4 4 0
£l3 0 0
COMPLETE RANGE
NOW IN STOCK,
Terms C.O.D.
or cash with ord,

All orders sent by return of Post.
London's

Oldest

Leading

Radio

Dealers.

INTRODUCING

A

NEW

OSCILLOSCOPE

For PRECISION OBSERVATION of Radio, Television,
Audio, Biological and other phenomena.
This 21
Oscilloscope is a
precision instrument at an
attractive price, engineered
for practical application in
laboratory or test bench.
BRIEF SPECIFICATION :
D.C. Amplifiers for X & Y
Axis. Ceflection sensitivity
100 mv,'cm from zero freq. to
50 kc. 1ime Base 2cps to 20
kc with expander up to 8
screen Dia. Positive Synch.
Access to plates.
Instantaneous response to controls.
All controls independent in
operations from each other.
Limensions 7" wide 8- high
by 9" long. Weight 17 lbs.

•
EST.
1919

PROPS.

ARTHUR GRAY. LTD.

ouwse,c1
2
50, Charing Cross Rd.,
Our Only Address: London,
Gray i
ELECTRICAL,

TELEVISION

RADIO

ENGINEERS.
EN
PIGB
IN
ar E
58
E3R
3S
4.
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WARNING
Readers ore warned that Government surplus
components which may be offered for sole
through our columns carry no manufacturer's
guarantee. Many of these components will have
been designed for special purposes making them
unsuitable for civilian use, or may have deteriorated as a result of the conditions under
which they have been stored.
We cannot
undertake to deal with any complaints regardinl
any such components purchased.
NEW RECEIVERS AND AMPLIFIERS
UNIVERSAL ELECTRONIC PRODU( .. ES.
36, Marylebone High St., London, W.I.
Tel, Wet. 4058.
OUR U.E.7 amplifier is designed for the Collnoisseur who requires the best possible reproduction together with the highest standards
of workmanship and materials; 14 watts undistorted output from 9 valves ( triodes) in
double push-pull with independent controls
for bass and treble; we invite you to hear this
instrument
demonstrated;
2!..,d
stamp
for
details.
[ 8622
rIOMMUNICATION
receivers—As soon as
‘.-/ civilian supplies reconmience we shall be
at your service.—A.C.S. Radio, 44, Witimore
Bd./ Bromley. Kent.
[ 4528
MPLIFI ERS; new 1947 model Ili- ii unit,
with triple tone controls, built to customers specification. — Broadcast at Acoustic
Equipment (' o., Ltd., Broadcast House, Toni),
land. Norwich 26970.
[ 6433
MURPHY TA92 comm. receiver, 10-550m,
-/-11» 4 months old; list price. maker's guarantee; Columbia Sv radiogram, 2 waveband,
A.C., perfect condition; nearest £ 50, fetched.
—.Jackson, 9, Chester Rd., Newquay. [ 8616
"DOCKET size, all-dry s/w receivers. 11 1,x
91/..x1U,,in,
brand
new
c/w.
4 spare
valves, ' phone
and
aerial
by
Crosley's,
U.S.A., weight approx. 71b, price £ 7 each.—
Carbot. Ltd , 201, Long Lane London, 8.E.1.
A C mains superhet receivers, 2 ow and I
mw bands, brand new ex- factory; £ 15/10
ea; 61..in P.M. speakers, new, boxed. 21 /- ea:
Truvoi microphones, 13/6 ea; volume controls,
less switch. 1/6 ea.— Uncle Tom's hacho Cabin,
5, Seven Stars Court, Manchester, 4. [ 8427
QPECIAL offer for limited
period
only.
1
,7 " Banks"
Fidelity 10- watt 7-valve amplifier mic, gram radio input A.C. mains, with
all valves and carrying case attractively finished
black crackle.
A real bargain, £ 16 ,10 from
stock.—F.S.It .
Ltd., 87a,
Upper Richmond
Rd.. S.W.15.
Putney 1665.
[ 8208
loll grade amplifiers built to specification;
also tuners, preamplifiers,
transmitting
and test gear, etc.. equipment designed and
built to meet the individual needs of experimenters and quality enthusiasts; laboratory and
workshop
facilities;
enquiries
welcomed--'!'.
Drake,
B.Sc., " Yaver," Mottingharn
Lane,
S.E.9.
[ 8461
SalOR A.C.-D.C. 5v 3- wave superhet radio
heart, includes ( fully assembled) chassis,
coil pack, calibrated dial, 2- gang, IFS., V.C.
choke, 8-16. dropper, circuit diagrams, small
resistances
and
condensors
only
required,
cabinets available; trade enquiries invited.—
Morgan, Osborne & Co., Ltd.. Southview Rd.,
Warlingha
Surrey.
[ 7287
RIERLEY ribbon and atmature pick-ups,
filters,
amplifiers
and
pre- amplifiers.
Arrangements are being made for the lemonstration of these products by agents throughout
the British Isles. Where arrangements for this
have not so far been completed, it is possible
for our sales representative to demonstrate in
your own home when next in your district.-J. II. Brierley, Ltd., 46, Tithebarn St., Liverpool, 2.
[ 8266
HE finest amplifier I have yet heard;
better than many at twice the price. —
This is what a satisfied customer states about
our amplifier, built to " W.W. ( May issue)
design; quality parts only used,
producing
superb results; price £ 25/10; kits of parts can
also be supplied; pre-amplifier, elec. motor and
pick-up and 12M speaker extra.— Enquiries
Radio
Trades
Manuiacturing
Co.,
Laurel
House, 141, Little Ealing Lane, W.5.
Hal
6962.
[ 8331
10ik 2, type 3 / 11f, short-wave communicaLon
superhets, 155 to 8.7, 9 to 5.2, 5.4 to
3.1 mc/s, covers 3 " 1
am" bands; switched]
BFO; black crackle and silver; less speaker
and power pack; require 23Jv 25ina and 6v
la; unrepeatable, £ 619 ' 6. carriage paid:
Marconi' light weight phones, 60f1, new, 9/6
pair; strong steel boxes.
12 x10 x5 1:
,
. 4/6
cadi, post 9d; linecord. . 3A. 3- way, 116. yard;
mail
only—Clifton
Laboratories,
28.
Park
Drive, Grimsby.
[ 8383
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INDIVIDUAL DESIGN
PARTRIDGE Precision Built TR,ANS .
FORMERS wound to suit individual
requirements

now

incorporate :—

Silver plated turret terminals giving
a low potential drop and carrying up
to IS amps.

Adequate room on each

for easy soldering of several external
circuit wires.
Firm clamping of the laminations by
means of scientifically designed pressure die- castings.
Interlocked

fixing

feet

providing

alternative mounting.
Illustrated above is mounting style
" DN " which

can

be employed if

desired on all components wound to
special requirements.

AVAILABLE STOCK
A comprehensive range of mains and
audio components
from

stock,

and

is
we

now available
can

despatch

small quantities of these per return.
We would stress that before ordering
you send for our list detailing these
components.

Our stock now covers

almost all normal requirements, and
by availing yourself of this service
you will save the inevitable delay in
the production of aspecial component.
The latest addition to this range is a
High

Quality

matching

transformer

for moving coil pickups ( available in a
variety

of

pedance
priced
core,

ratios

to

pickups).

at 28 6,
overall

suit

any

Type

im-

402/PU

employing mumetal

dimensions

2in. x lin.

I}in,
Partridge
wound

to

Output

Transformer,

the specification

of Mr.

D. T. N. Williamson (Wireless World.
May. 1947), £4 3s. Od.

Telephone

....abase.

PAR

bbey 2244

i.IDGE

TRANSFORZIERS LTD
76-8, PETTY

FRANCE,

LONDON, S W.1

43

A.C.-1).C. 3- wave 5v superhet receivers. excellent reproduction and sensitivity, attractive cabinet,
early
delivery.
shipping
waveband
if
required;
write
for
literature: trade enquiries invited.— Morgan.
Osborne & Co., Ltd., Southview Rd., Warlingham, Surrey.
[ 7286
QPECIAL offer: Midget communication receiver and power pack ( M.C.R.I.), 5valve
superhet,
complete
with aerial and
earth
equipment,
lightweight
headphones;
range 20-3,000 metres in four bands, operates
on any voltage between 97 and 250 A.C. or
D.C.; £ 9 / 10; send for one now before storks
are exhausted; large stocks held of C.R.T.
Units, metres, switches, fuse holders, etc.;
low prices; send for 6- page list; trade supplied.— I.. Wilkinson, Wholesalers, 204, lower
Addiscombe Rd., Crovdon.
Add. 2027. [ 8624
HARLES
AMPLIFIERS.— Announcing
a
new version of their famous IIFA1 amplifier— the 11FA3 incorporating a pre- amplifier
to enable the use of moving coil pick-ups
direct; this aniplifier in conjunction with the
1.exington
moving
coil
pick-up
aud
thr
li.A.E.C.
twin
cone
speaker
provides
the
highest obtainable fidelity of reproduction;
the complete range now comprises amplifier
11FA1 7 watt cathode follower output for
crystal pick-ups; IIFA2 single- ended 3 watt
for crystal pick-up; the If FA3 for moving
coil pick-ups; full constructional blueprints,
2/6 each; full kits or separate components
available or supplied ready assembled; stamp
for oompreliensive catalogim.—Charles Ampli
fiers, le, Palace Gate, Kensington,
HORT-WAVE
experinienters.—Brand
new
Western Electric Co. R1585 Midget receivers, 34-58 rites,
valves, seven 9001, three
6AK5, EBC33, 12A6, complete with remote
control units less connecting leads, £ 4/15 each ;
s.a.e, for details, with slight modification e- au
be used on 6 or 12v dc or from ad/ mains; 6
du. 12v vibrator packs to suit. 39/6 each;
rotary transformers, 15/-; brand new CR.
units, with 7-valve amp and base, 6in short
persistence tube, £ 6/10 each, carr. paid; 2in
hush- fitting m.c, meters, volts, amps, milliamps, most types in stock, 7, 6; 21,in flush.
0-100 up to 500, 10/-, others; output meters.
etc., list s.a.e.; power units, ac, brand new.
700v 70ma and 12v one amp, in case with
2 rectifier valves, smoothed output, £ 2/15;
P.A. type P.M.M.C, speaker units, 15ohm.
handle 10w, brand new, £ 1; Waxley 10- way
selector switches, 1/. each; ac bells, 5/-; ringing mago, 5/-; red panel indicator lights, 1/9:
toggles, 1/6; valves, new, 9001. 6AK5, IT4,
XII, 6V6, 12A6, at 10f- each; EBC33. EF50,
EASO, Vp4I, 8130, etc, at 6/-; rotary 12v to
275v 110ma and 500v 50ma in case with
smoothing. £ 1; VCs, 2G, 0.0003 or 0.00015
and 3G 0.00015, at 4/6 each, standard size;
large
split
stator
transmitting
condensers,
silver on brass, weight 101b, brand new, 7/6
each; Midget components, Sprague metal rased
condensers, size linxlin, 3X 0.05, 1/9; 5mfdl
2 / 9, both 300v;
15mfd 25v 1/6;
200kcs,
IFts. dust tuned in can, 5/- each; BFO coil te
match, 5/-; medium wave dust tuned coils,
2 /- each, or bank of 12 at 18/. ideal for
pre-set tuners; VC with knob, 5,000 or 10,000
ohms. 2 /- each; hundreds of other bargains
in components and receivers; send s.a.e, for
your list. now.- 11. English, The Maltings. Ray.
leiah Rd.. Hutton, Essex.
18490
RECEIVERS, AMPLIFIERS—SECOND•HAND
Q ALE. B28 / CR100. brand new; £ 70.— Box.
LY
2980.
[ 8464
1155 R.A.F. receivers, excellent condition.
16 to 4.000 metres; £ 15.
IN nearly new condition, realigned and calibrated, giiaranteed working order; £ 17/10. Circuit diagram and component value, 1/6 post free
CAN be supplied with output stage/power
pack and loudspeaker; £ 27/10.
FULLY modified, as follows, becomes an all
round super set with high quality output.
D.F. parts removed, new front panel, bass and
treble boost with separate tone controls, R.0
coupled push-pull output ( 2-PX4s), gram input. other refinements, complete with loudspeaker; £ 35.— Write for details.
R1155s already purchased, modified and ser
viced and power packs supplied.—R.T.S.. Ltd.,
8, Gladstone Rd., Wimbledon, S.W.19.
Tel.
Lib. 3303.
[ 7003
A R88D, perfect order. meter fitted; £ 45.—
.£3. 30. Brookside Ave., Coventry. [ 8370
ALLICRAFTER Defiant SX24, condition.
performance excellent; £ 27.— Box 2942.
reception set, R103 ilk 1 Mom
mercially modified for ad— Box 2939.
R88LF, condition as new, with 1/s, 5Ogns:
delivered free in London area.— Box 2982.
ROPHY 8 communication receiver, B.F O.
cond. pert, 1.3-43 mes; E15.—Box 3551.
1V.C. 156 spare salves. speaker; offers.-9,
Merlin rres.. Willington, Quay-on-Tyne.
OUNDRALES 1947 D.X. Plus.One, ht feeder
unit, perfect; £ 11.—Box 3434. [ 8482
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LIALLICRAFTER Sky Buddy, 8 to 550
11 metres, as new; £ 14.-- 34, Keith St. ' Barrow-in-Furness.
18498
ALE, Hallierafter 8.27 v.h.f. am-fm receiver,
also SX25, both new with spare tubes;
offers.—Box 2940.
[ 8420
(Alt.77E), Jr.
complete with
1%, coils, and B.28; offers.—Basildene, New
Park Rd., Ilolyhead.
[ 8463
V Ferguson, ac, 12-2,000m, 10 watts out
put,
perfect
condition;
offers.—Write
BM / AEXII, W.C.1.
[8364
Ti ALLIORAFTERS 8.40 540 kc-43me, built.
11 in speaker, ac mains or accumulator, as
new; £55:— Box 2979.
[8460
pip 1155, converted, perfect, plus 6 807s, unused; £ 20 or - offers, or separately; other
components.— Box 3433.
[8478
-WATT
amplifier, Cellar° turntable and
pickup,
12in
Coodman's
speaker
in
cabinet; £ 25 lot —Box 212.
[ 7747
ECORDING amplifiers and mixers stirplus.—Pioneer Films, 348, Gray's Inn
Rd., W.C.1.
Terminus 7311. [8306
A.R.77 communication receiver. 541
1 11
, kc/ s to 32 meg, good condition; £ 32/10.—
97. Peter St., St. Helens, Lancs.
18614
TIALLICRAFTERS S-20 '' Sky Champion,'
kJ- gond condition, 4 spare valves, £ 18.—
Whiteley, 17, Vernon St., Newark. [ 8572
leATIONAL H.R.O. Senior with power pack
11 and speaker. 8 coils; nearest, £ 45.-54,
Lancaster St., Warrington, Lancs. [8438
MPLIFIER Imike/granit, type A.C.18!IIG
by G.L. Products, good condition, accept
£10.—Priest, Medrose St., Delabole. [ 8391
IIRO-M speaker and power pack. 2-30mos,
bandspread, as new, £50 or near offer.—
Hunt, 76, Cambridge Rd., St. Albans. (8581
.NI.V. 6-valve, 5 band table model, £ 15;
American
Midget, £ 8.— Dixon,
29,
Meadow Way, Farnborough Park, Kent. [8567
receiver, complete with power pack
and output stage, good condition;
£12110.—Priest, Melrose St., Delabole. [ 8392
.A. 2Px 25s, 3-stage T.c., Haynes R.F.
unit, 2 speakers, perfect, as new; £ 25.54, Dug‘lale Hill Lane, Potters Bar, Middx.
Potters Bar 4045.
[ 8401
" WIRELESS World
2-R.I.'. quality tuner
e for use with " Wireless World" quality
amplifier, new, £5/10 less valves, which arteasily obtainable.—Box 3538.
[ 8589
OUND SALES 6-watt amplifier, all-wave
feeder unit, valve tone control, Baker 12in
spkr, Garrard record changer; offers.—Rogers.
41, Moss Rd., Northwich, Cheshire . [8457
1VATIONAL NC-80X, 540kc, 30mc, 10v, 11011 120v, A.C.-D.C., with transformer, 1938
model, in good condition.—Write or call Thomson, 62, Brewnside Rd., Canibuslang. Glasgow.
1155 receiver with loudspeaker, power peck
in steel case and built-in power stage,
£23; television set, newly built, 10inx8in picture, £85.—Write Day, 36, Vivian Ave., Wembley.
[ 8437
i) 88D
14-valve
receiver,
550kc/32mcs,
111, perfect order; offers over £50; 12-watt
6-valve Hi Fi amplifier chassis, P.P. PX25s,
bass and treble boost, bargain, £ 12.— Box
3444.
[ 8511
MPLIFIER, a.c., 7-valve, 8 watts, pushpull triode output, perfect reproduction,
radio or records, demonstration given; bargain, £ 12.—Clarke, 7, Pampisford Rd., Purley,
Surrey.
[8523
ALLICRAFTERS
Super
Skyrider
SX
28.5, new condition, with instruction
book; Zenith Wavemagnet 6 waveband portable, battery or mains; offers wanted.— Potter,
Croindene, Summerley, Felpham, Sussex.
ALLICRAFTER Super Sky-rider S11, 11
valves, band spread. Xtal filter, perfect
condition: also Raymart 2-stage preselector,
£45; valves, 807s, etc., and other llana gear;
s.a.e. list.—Cross,
9,
An tons Rd., l'ensby,
Wirral.
[8555
HILIPS 5v amp tiller, twin gramo, two
large speakers, -Ift . baffles and stands,
A.C. mains in oak playing desk, rotary converter, 32v D.C. to 230v A.C., any reasonable
offer accepted.—Hampshire, 7, Grosvenor Hill.
S.W.19.
Wimbledon 6718.
[ 8613
.C. 5- valve 8-watt push pull amplifiers ,
negative feedback, complete with large
multi-ratio output transformer. £9; ditto 10.
watt 6V6, £ 10; a range
of
feeder
units
T.R.F. and superhet from £ 5;5.—R.T., 64, St.
Leonard's Rd., I.ondon. S.W.I 7.
[ 8253
.R.O.. complete with coils. 50kc to 30me,
mains power pack, fitted coil box, all
mounted on rack, with spare valves, components and headphones, perfect condition; iwet
offer over £55 secures.—Coles, 83, Ballyholme
Rd., Bangor. Co. Down.
[8551
'B.C. 342 10- valve communka.
tIons receiver, 1.5-18 mc/s, in 6 switched
bands. B.F.O. and crystal phasing, 110 volt
ac, in excellent condition, with wiring diagram; £ 25 or year offer; transformers, 220250 volts ac available.—Box 2600. ( 8336
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The ACOS G.P.I0 combines purity of reproduction with extreme reliability. A
unique flexible assembly renders the crystal
virtually unbreakable, while a needlepressure adjustment is incorporated in the
base.
Resonance-free response from 506,000 cps. Output I ' 5v. at 1,000 cps. Needle
pressure 11
ois. ( adjustable).
Vibration-free arm
movernent.
Flexible coupling A protects
Screened lead.
crystal 8 against breakage.
Price in Great (Brit. Pat. 579,524. Pats.
Britain 44/- (
in- pend. abroad). Licensed by
cluding PT).
Brush Crystal Co. Ltd.
Obtainable only from Radio Dealers

COSMOCORD
ENFIELD:

LTD

MIDDLESEX
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YOU
can become
a first-class
RADIO
ENGINEIER
We

are specialists . n HomeStudy
Tuition
in
Radio,
Television and Mathematics.
Post coupon now for free
booklet and learn how you
can
qualify
for well- paid
employment
or
profitable
spare- time work.
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T. & C. RADIO COLLEGE A
North

Road,

Parkstone,

Dorset

in unsealed invilope, ad. , tamp)
Please send me free details of your Home
Study Mathematics and Radio courses
NAME.
ADDRESS
W.W.65
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G. L. Products Ltd.
Latest

MODEL AC/842

High Quality Gramophone Reproducer
The amazing performance of this amplifier will
satisfy the most critical listener. Ask at your
dealer's to hem your favourite recordings as
rendered by this equipment—true to life, clear,
crisp speech, full-blooded orchestral, just as
recordings are meant to sound.
OUTSTANDING FEATURES
'Six valves ( inc. rect.)
•Push Pull Output 8 watts.
'Matching for 8 or IS ohm speakers.
'Twin Inputs with fader mixers.
•Bass Boost or Attenuation.
'Treble Boost or Attenuation.
'Cathode coupled phase splitter.
•• Extra • power outlets for
or
prestase units.
There are many other points of equal interest
about this circuit, and never before have such
facilities been found in equipment so moderately
priced.
Chassis and components in handsorre
stoved wrinkle, controls engraved, clear indications. Supplied in chassis form, acover for valves
is obtainable, or alternatively the chassis may be
built into asuitable cabinet, bringing the controls
to any accessible position.
Complete, tested,
guaranteed SIX MONTHS.
1S) Gns.
THERE ARE TEN OTHER EQUIPMENTS
TO SELECT FROM AT PRICES RANGING
FROM f6 . 10 . 0 to £45. ' SIXTY SIX
Varieties of transformers, power, audio,
filters, etc., custom built, always in demand by
professional, amateur, manufacturer—small stocks
are available of the more common types.
TRADE
AND
EXPORT
DISCOUNTS
APPLICABLE TO ALL PRODUCTS.

ARE

General Lamination Products Ltd.,
Winder House, Bexleyheath, Kent
(Bexleyhtath.3321)

LASKY'S

RADIO

NOVEMBER SPECIALS
Cseillstor Units. Type 100. Made for use with r. -vivero, type BC 433A. Brand new. Containing one
valve. 6.15 and associated resistances and condense'o.
Toggle switch, itOu, screened cable, and entirely
screened. Size Ola. x5in. x2jin., amazing value.
10,- each. Postage 64. rates.
Car Radio Transformers. 6and 12 volt. Size 3M. x
21in. xlila. Price 15,- each.
Electrolytic Condensers. 8 mid.
350 v.w., 3/6 ;
omid. 500 v.w., 4 - ; 8 + 8odd. 500 v.w., ; 8+16
mfd. 500 v.w., 8 6 ; le mid. 500 v.w., single tholeboltrtlxing,
I.C.C. micrc-pack, Smid. 450 v.w., 46 each.
T.C.C. micm-pack, 25 mtd., 25 v.w., 2 6each.
Daintier Drilitic.

50 mid. 50 v.w., 36each.

Moving Coil Meters, 0.1 ma., gin. res. 500 ohms, by
leading manufacturers.
Calibrated 0.50.
Price
12. 6 each. (Special price for quantities). Brand
new, each one boxed separately.
Block Os-Filled Capacitors.
New and unused.
11,18 ra1d. ( 15 amps. at 1,200;2,400 C.P.S.). 2eeach. ( 13 only).
Stand-off Terminals.
Overall
measurements 3t1a. Olin.
T.C.C. Cathode Ray High Voltage, . 1 mfd. emiclerisem
.;,u00
15». each. New. Boxed,
Jack Plugs and Sockets, Complete. 2 11.
Jacks separate. 16 each. Sockets, 16each.
Brass Spindle Couplers. Iin. with 2 grub screws.
6. each, 5 . per doz., 45.- per gross.
Epicyclic Double Drives, l
in. spindle, 26each.
All goods carry our anal guarantee. Satisfaction or
your money refunded. Send id. for our current list
of all radio components. 6.000 Radio Valves of all
types is sleek at 8,0.1. prices ( Order C.O.D.).
It will pay you to pay us a visit. Terms C.W.O..
?es Forma, or C.O.D.

LASKY'S

RADIO

370, Harrow Road, Paldington, W.9
(Opp. Paddington Hospital. )
TJ.. am 1979.
Hours : 9a.m. to 6p.m.

Thurs, cluse half-day.

November, 1947
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URPLUS to requirements, Trig 30- wat
amplifier, type 633B. complete with turntable and pick-up in oak cabinet, new in June;
cost £ 59/10, accept £48 for quick sale; also
Collard microgram, cost £20/8, accept £ 16.—
Steel. North Vigw, Low Row, Nr. Carlisle.
ALLICRAFTER8 SX16, 550 kc/s to 61
me/s, 6 bands Vari-Select, S meter, BFO
injector, bass, treble and pitch controls, 1,000°
bandspread, crystal gate, 11 valves, 15aatt,
P.P. output, quality job, newly overhauled at
McElroy-Adams, plus 10in spkr. in cabinet;
£50 or nearest.— Box 2205.[ 8216
.A.F. type R1124 receivers, 6 valves, bar
gain, 25/-; rotary transformers, type 72,
5/-; meters 0 to 1m/a M.C., 21,in scale, 20'-;
12in V.C.R. 131, £4; valves 807, 1625, 955,
SP41, EA50, DI, 1217, 5U46, KTZ41, 15D2,
9D2, 8D2, 4D1, from 2'- each; carriage extra.
—Rae, 39, Penn ltd., Wolverhampton. [ 8467
11) 1155, R.T.S. modification, 11-valve, in-La eluding separate power pack and pushpull output, with Wharfedale WIO/cs speaker,
perf, cond., nearest offer to £ 28; Collaro playing desk with Rothermel Senior pick-up, £ 5;
1936-1945 " Wireless
Worlds"
and
some
R.S.G.B. Bulletins, any offers-92, Vaughan
Rd., Wallasey. Cheshire. [8535
E1.'1:VISION receiver, practically complete
set of components, new Mazda CRM91,
rubber face mask, focus, deflection coil assembly, line transformer, by Ekco; mains transformers by Gardners Radio; 4kv 10ma; 0-2-4v,
2a, 0-2-4v 1.5a, akv wkg; 400-0-400v 180ma,
Ila LT., 25h 180ina choke. Receivers; R.A.F.
1124, sound, and 10 valve superliet, vision;
smoothing condensers. etc.; the lot £ 35; consider separate sales—Box 3530. [ 8573
YPE 3 Mark 2 receivers, 3 waves and 18100 meters; B.F.O., 4 valves, 2-7Q7, 2-7R7,
power pack 90-250v A.C. on 6-valt battery,
extra 600-volt tapping in power pack for
driving transmitter; brand new, in rubberlined steel case, measuring 101hx12 x
£7/15; modified for medium and 2 short, with
6V6 output and 5in speaker in case, make
fine car radio, £ 10/10, carriage 10/-; type
24 and 25 R.F. units, 3 valves, make 10-metre
converter by fitting 15 pfd condenser, 20/each; 25 D.C. to 230-volt A.C. converters, 200
watts, E7/10: 230- volt A.C. electric grinders.
50/-;
spindle.—Radio Exchange, 11, Short
St., Bedford.
Tel. Bedford 5568.
[
8402
0MMUNICATIONS receivers; at the time
of going to press we have stocks of the
following: E.1155, E14/10; R.208, £ 12/10;
M.C.R.1, £ 6;
BC.342. £ 18/10;
BC.312,
£18/10/10; R.109, £ 6/15; E.107, no secondhand models left, but a few new ones at
£22/10 each; R.102, E8; R.3515, £7/10;
C.R.100, E24/10; H.R.0„ E27/10; No. 18,
E1/15; R.103 ¡ truck radio), £ 18/10; B.19,
29/6; W.S. No. 9. £ 515; R/T/22, £7110:
Note : to these prices must be added carriage
i'barges and packing case deposits; other
gear: practically all items as per our Summer
List are still available: have you had your
ex-Govt. Dept., 42-46, Windmill
Hill Ruislin Manor, Middx. [8377
VERWHELMING demand for some of our
lines has caused delay in replying to orr
customers and has also cleared out some of
our disposal bargains; there are, however, still
a number of attractive items of appeal to the
amateur enthusiast but remember stocks are
limited, so don't delay; R.A.F. radar amplifier, model 1124, complete 6-stage CALF. amplifier with 6 valves, 3 Westectors 3 I.F. stages
6 pre-set R.F. setting, makes an ideal base
for teevision or F/M. experiments, rompo
nents alone worth £ 10. our price. £4/10 ea.:
class D. No. 1 wavemeter, a few left only,
complete with all spares and crystal check
nnit at £ 5/5; aerial couplers. type D., corn
plete. at £ 1/15 ; R.A.F. dinghy sets, we have
a small quantity of these portable transmitters. ideal for amateur fled day work when
modified, hand driven generator gives 6 volts
and 400 volts, 6J7 and 6v6 valves, nenn in
ilicator, our price, £ 2/5: 3-stage amplifier
panels for 1T4 type valves complete with con
densers. resistors and vol. control, can be made
into midget portable by adding tuning device
120/. worth of components) to clear at 7/6
each: send stamp for complete bargain list.
terms, cash with order or c.o.d. over £2.—
Orders to Dept. W W., Ariel Trust, Ltd., 188
Vauxhall Bridge Rd.. London, S.W.1 [ 8106
TEST EQUIPMENT
INSTRUMENTS
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MOST makes in stock, some on easy terms.—
Write for details and proposal forms to The
Instrument Co.. 244. H.rrow Rd, London. W.2
volt Wee Merger, as new; £ 6. an
'
,roast - Rog 7972
1841e
VO valve tester ( complete), new. nevei
A
used, list price.— Box 3450.
[8546
ULLIN 100 meter 10 kfl/V. modified. home
constructed; £8/10.—Box 3537. [ 8586
NIVERSAL Avominor, slightly used, £ 5
—Sturdy, 15. Roma Rd., Walthanistow,
London, E.17.
[ 8406
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U
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Advertisement.
Fine

Invesimenis!

MOTORS. Electradix Micro
Motors for Instrument work
and models lin. X 1;in.,
weight only 10 ozs. 12,21
volts; work from dry cells or
A.C. Mains through
transformer, laminated
fields, ball bearings, totally enclosed, small vee
pulley, centrifugal relay speed governor on shaft
removable for second shaft drive. Precision
made ex W.D. stock. Worth 45', Price 21,each. Limited stocks.
BOAT MOTORS. 12-volt D.C. work off three
41 v. dry cells. Weight only 10 ozs., precision
made, totally enclosed, as new, 15/-.
MOTORS.
D.C.
230-volt D.C. 1/12 h.p.,
1,500/2,000 r.p.m. shunt wound by Croydon,
25/.. 1140 h.p. 110 v. or 220 v., 17/6. 1/30 h.p.
12-volt with 4- hole base plate, 75/ ,
MOTORS A.C. 230 volts 1/3 h.p., 4,000 r.p.m.,
50 cycles, O.
1/27 h.p. 230 volts A.C./D.C.,
IS.
1/20 h.p. 230 volts A.C. D.C.,
4,000 r.p.m.,
sewing machine type, square construction,
enclosed with pulley, belt and bracket, £4 10.
MOTOR PUMPS. Lesdix 12 volts D.C. for
caravan or bungalow : lift 3ft., throw 10ft.,
handle 100 gallons per hour. LS 10.
230 volts
A.C. Stuart Turner model, 120 g.p.h., £6 6. and
£7 10.
Foot valve strainer,
LABORATORY INSTRUMENTS, Portable
Weston Substandards Model 155, A.C. ammeter
100 amps zero adjuster, mirror scale, in polished
wood case 7in. X 61n. Model 1multi- range D.C.
voltmeter by Weston, 3 v. 150 v. 750 v. zero
adjuster, mirror scale, in carrying case. Weston
Model 1Ammeter 3-15-75-300-1,000 mA 5-15-150
amps with external shunts to match above Voltmeter.
WHEATSTONE BRIDGES.
Ex-G.P.O., in
new condition, 200 ohms 3-ratio arms and moving
coil galvo, flush panel type 254-25 on ebonite
panel 9in. X 61in., with leads and fitted in strong
carrying case I6in. X 71in. X 6in., with carrying
handle.L6 10. Silmilartype without galvo, ES S.
D.C. MOVING COIL BRIDGE GALVO.
Flush panel, 2} i
n., scaled, 25-0-25, new, 75/. each.
GALVOS. D.C. moving coil suspension mirror
galvo, reflecting type, by Tinsley, 100 ohms,
sensitivity 21 micro amps per 1
in. of scale at 1
metre, in polished wood case with glass front
door, a 10.
G.P.O. Linesman's Galvo, 25/..
Vertical Testing Galvos, 15/-.

45

«UNIVERSAL , vo Minor; £ 5/10.— Dawson.
101, Harwood Rd.. itisliton, Lancs. [ 8519
QIGNAL generator. 100 ks/120 me, new;
£15.-1,640, Gt. Cambridge Rd., Enfield.
all wave signal genciator, ac mo del,
R nnew.
£ 11; Maclachlan ac signal tracer.
£10.— Box 2983.
RAND
new
Sangamo
Weston
meters.
2in dial, 500uA
seals reading
0-10 volts, 8/6 each, 45/. per 6.
NEW seleutum rectifiers, Rating 160 volts
40m.amps small dimensions.
Rating for mid
gets ( singly) or for full mains
voltage
(double, series), 2/6 each, 27,6 per doz.
V.H.F. American beacon reeds- era, containing 12SQ7 and 1208 valves, 500 itA relay
and useful components for television sound
and short wave receivers
Set complete but
less valves 9/6 each; with valves 19/6 each.
SIDE
e
d ozcontact GILT. holders. 2/- each. 12/
p
ALL articles post paid—PA.! Radio 142,
Crouch Hall, N.8.
almintview 4463.
18414
R
valve tester, extra panel,
for octal valves, etc.; £ 9 or offer.—Rap 4ge3
75, Percy St., Larkhad, Lanarks.8
tim
TAYLORMETER, 810, 74 range, with cap
acity
inductance
adaptor; £ 16.--57
Devonshire St., Workington, Cumb.
f838I
VO valve tester, fitted on Philco stand
with indicator lights, extra adaptors; £ 12
or offers.-3, Broomfield Rd., Coventry. [ 8536
OSSOR 343 ganging oscillator, practically
new, £ 31/10; Ekco TSE.1 television sig

A
C
na)m.
generator,
gen. battery,
£ 8; surplus
30 m/cto req.—Box
1,500 k/c,
3540.
full

vision scale, in frequencies; £8110.—
Details, s.a.e., Radiotelectrics, Crookham, Hants.

TAYLOR
testmeters. Weston panel mounting MA and voltmeters, surplus.—Pion

err Films, 348, Gray 's Inn Rd., W.C.1. Terminus 7311.
EW Ayo mains oscillator, £ 12; small 18310
quantity of 30. 43 and 31swg enamelled copper wire and 45 enamelled copper SSC, at list
prices—Box 3554.

N

EST
tracer
gear
and invalve
kit voltmeter
form,
1
combined
kit, £ 10/10.—
signal1

Complete lists from L. A MarLachlan & Co..
16, Thistle St., Stirling [8429
.C./D.C. milliammeters. 2M dial, thermocouple moving coil. 0-350 m/a, new exGovt.; a bargain at 5/6 each. £ 3/3 doz., post
free.— McMillan, 5, Oakfield Rd., Bristol, 8.
HE new Thrush
capacitance
resistance
bridge, 2% accuracy. price 1.3 1/
2gns;
de.
tails gladly sapplied; from stock.—F.S.R., Ltd.,
87a, Upper Richmond Rd., S W.15
Putney
1665.
A VO mains ose., £ 12; valve tester, [e821447:
ZS. both as new; 500 trader sheets, 100 misc.
sheets, £ 15; 12 new valves, £6; 100 test
HAND MAGNETO GENERATORS, output valves, £ 6; or offers.— Conway, 29, Pattison
approx. 70 volts 25 m. A.C.A, perm, steel magnet Rd., London, N.W.2.
[ 8565
wound armature driven by gearing in handle,
VO universal model 40. unused, £ 16; ditto,
10/. ea. 3-magnet type 12/6, postage 1/- extra.
with leather case, £ 17/10; power unit,
G.P.O. MAGNETO BELLS. Two coils and 500v 450 ma, If T. only, 230v ac input with
2 new U18's, two.stage smoothing, £8. Sheargongs 3/6. Postage 9d.
man, 72, Broomfield Rd., Chelmsford. [8525
BELLS. Tangent I/C 230/250 volts A.C. 6in.gong,
IN oscilloscope, lab, built , time base to
as new, 42/,
over
200
kc/s,
black
crackle
steel
RELAYS. G.P.O. Relays for almost all purposes. cabinet, chrome fittings; with high gain,
Send us your inquiries. Thermal delay relay wide band amplifier; offers over £ 30 to:
attachment, 76. Mercury Relay Tubes, " On-off," Rock. 59. Lansdowne Rd., 1Flourneinniith.
ICRO amperes.—Model 505. D.C., Turner
5 amp, 76, postage 1/-.
Electrical Instruments, F.8 D. 100-0-100,
FANS. D.C. Table Fans, 110 volts, 10in, blade moving coil, zero set screw, dead beat, 21kin
and guard, 45/-. I2in, blade and guard, 55 -. Oscil- dial, 31
4in diameter, moulded bakelite case,
lating pattern, I2in., 65/-. Wall Fans, 18in. blade, Govt. surplus, new, in original cartons, 1st
grade; 30/-.— Below.
200220 volts D.C., 740 r.p.m., 75/-.
AMMETERS — Range 0-100. moving coil with
TRANSFORMERS. Double wound 230 volts leads and shunt, by Victoria Instrument Co.,
to 12 v. 3 amps, 32/6. 230 volt to 20 v. 2 amps, 3Mzin flush fitting, bakelite case, zero set screw,
30/-. 230 volts to 4v. C.T., 7¡ amps. 17/6.
dead beat. Govt. surplus, new, in original carB.T.H. TRANSFORMERS. 200/230/250 volts tons, lot grade; 25/,—Below.
input, 2volts 20 amps and 75 volts 6amps, 15 taps VOLT meters—Range 0 120. moving coil, b3
output, 65 -.
Victoria Instrument Co., 3tt,in flush fitting
bakelite case, zero set screw, dead beat, Govt.
BATTERY CHARGERS. We have alarge stock surplus, new, in original cartons. 1st grade;
of Chargers by leading makers, various sizes, metal
22/6.—Below.
or bulb rectification. Send us your inquiries.
TEDDINGTON ENGINEERING Co., High St.
Kin. 1193.4. [8583
TELEPHONES. Wall type constructors' parts, Teddington, Middx.
'STEW and boxed R.A.F indicators, rom ex-G.P.O., comprising cabinet Bin. X 6in. X 3in.,
i'1 prising:
2,
3M2in
short
afterglow
bracket mike, transformer and condenser, mag.
bell, switchhook and contacts, hand mag., ringer C.R.T.s, all tested and guaranteed. Sundry
Mazda S.P. 61 H.F. pentode valves, 9 high
P.O. type receiver terminals and connection grade pots. etc, etc.
Ideal for conversion to
diagram. 35'- per pair. G.P.O. Candlestick Tele- oscilloscopes
Similar tubes altne listed at
phone with receiver and cord, IS, -, postage 1/6. £8/8 each. Our price £ 3115 complete.
Spare mike inserts, 2/6 each.
OSCILLATOR wavemeters, covering 40-200
Ideal for conver.itm to a really
METAL BOXES. Ex-W.D. stock,9in. X 9in. X8in. m-tres.
high grade oscillator. Cost the Army nt least
with 2 front fasteners and loops for carrying
£75
Our (' rice 25/ each
strap, plinth for panel. 12;6.
EUT. power packs.
New and boxed by
Murphy Radio
Comprising 1 5Z4 rectifying
°lease include postage for mail orders
valve
I E.Fur rectifier, 0.1 uFd. 2.500v
condenser choke. relay and entny other useful components
Price 22/6 each.
AERIAL wire.
In reels containing V
a mile
insulated
steel
stranded,
copper centre wire.
214,
Queenstown Road,
London, S.W.8
25/- per reel, 3 for £ 3.
81
4
n1
e5
y
ALL carriage paid.--Norvall,
154, C[o
Telephone: MA Cauloy 2l
Hatch Lane, N.10
Tudor 4389
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AVEMETERS, superb laboratory instruments,
unused,
consisting
thermostatically controlled crystal oven, 9 valves, including crystal and heterodyne oscillators, mixer
and deadbeat stages, together with calibrated
wavemeter,
frequency
15.2,000kc/s, 230v 50cycle, weight 1121b, with crystal valves meter
and
circuit
diagram;
£20, less valves and
meter, £ 16.—Rayner,
198,
Moorend
Lane.
Erdington,

Birmingham.

OSCILLOSCOPES,

[ 8458

Ex-W.D., has 2%in C.R.
tube, steel
case, glass window, contain
5 valves and a host of components, potentiometers, etc., only £ 1 each to clear plus postage 1/2.
A few externally soiled less valves
at
716
plus
1/ 2 postage.
New 3BP1 3in
tubes £ 3, sockets 3/6.
1,400 volt split stator
condensers. 100+100 pf, 2/6 ea., per dozen
£1.
Eddystone
640
receiver ex- stock,
carriage
paid, £ 51/0 ,7.
Motor
generators.
brand new, 12v to 300v 250 Mills, 2 other

Type T.W.

Type T.T.

Continuous Wire- Wound
Rating:
Ranges:

5 watts ( linear)
3 watts ( graded)

10 -100,000 Q linear Max.
100-50,000 12 graded
100-10,000 Q Non- inductive

Characteristics :
Linear, tapered, graded. log., semi -log..

inverse log., non- inductive, etc.
Write for full details to

RELIANCE

Manufacturing Co. (Southwark) Ltd.
Sutherland Road, Higham Hill,
Walthamstow,
E. I7

Telephone :

Larkswood 3245

MIDLAND INSTRUMENT Co.
EX-U.8.11. GOV. ax.ra.e.t. CATHODE RAY INDICATOR ami amplifier units. Consists of 3in. C.R.
13t,, lis. 311 .P. 1.11 valves. ( 7)-88N70, PM, 61160,
2X2;379, 6.X6GT, Also control unit, etc., complete
with operating i.truction handbook. Brand new in
sealed cartons as packed by the manufacture's+, £5.
phis 10,- carriage.
•
RECEIVERS. No. 18 SET, complete with four valves.
Cis-A.R.P.12, and ARO, operates from 2-v. I..T. and
120-v. II.T, Range 6 to 9 mica., superhet., calibrated
S.M. drive with other controls, suitable for phones or
small speaker, front panel size Olin. x din. An
attractive receiver offered at afraction of original cost.
35 - post paid.
EX-00V. AMPLIFIERS, contains two valves, triode
and 9.P.P., four tra.fonsters, key switch, onitiff
switch, resistors and condensers, etc., in steel cene
size lin. x Sin. x 4lin. Operates from 2-v. L.T. and
120-v. WT. This set is ideal for a2- way loudspeaking
intercom., or pickup amplifier, etc. Supplied brand
new in wood transit cases, with instructions. 30,
poet paid. Ditto, less Valves 15-. poet 1',
EX-00V. TEST SETS, includes fixed resistors, selector
switch arm type Wheatstone Bridge. moving coil
centre reading galvo. Reads up to 210 ohms. A blueprint for extending ranee up to 31,1•00 ohms using only
three extra resistors is supplied.
Contained in
mahogany carrying cases, size loin. o ma.
very superior lois, condition as new, 70 -, pout Istid•
MOVING COIL METERS, attractive Iii,,. si, flush,
0-300-v., also same type 0-20-v., 10,- each. 3IM, dia.
flush 0-1 tn. A., 25
Moving mil meters fitted thermos
couple for R.P.. 3} in. dia. flush. 0-2 atop., 15 -. Ditto
lin., 0.200-rn,A.,
0-3-anip., all 10 - each.
Hundreds of other interesting radio and electronic
items, send for our current lists. Orders Oyer 30,- Post
paid. No. C.O.D. under 20 -.

Moorpool Circle, Birmingham, 17
Tel.:

HARtiorne 1308 or 2663

outputs, including condensers, a gift.
15/6,
carriage paid.
Wavemeters, 160 -220:11ca, exA.M., less 0-1 meter and 6.15 valve.
Weight
nearly
301b., 15/ea.,
plus
5/carriage.
1.000v
4 mid jelly oil condensers, 7/6 ea.
Rotary beams, 112 Mes, top easily altered,
we can supply tubing, 1811 masts continuously rotatable, complete £ 10.
Amplifiers
for ally purposes.
Public address, modulators,
etc., cheap.
Complete oscilloscopes £ 7/10
and £ 9.
S.a.e. for lists.
AMATEUR RADIO SERVICE C6I1P, Canning St., Burnley.
[ 8425

H

NEW

LOUDSPEAKERS

IGH
quality,
precision- built
speakers,
Ticonal
magnets,
detachable
diaphragms, die-cast chassis, twin cone.— Broad-

rAeir ter'«
... Noe FeeePeetells you

all

about the complete

range
of
Henley
SOLON
Electric
Solde ing Irons, for the standa-d voltage
ranges of 200/220 and 230 250 : 65 Watt
and 125 watt models fitted with oval-

tapered bits or pencil bits and 240 watt
models fitted with oval- tapered bits are
available.

Write

cast & Acoustic Equipment Co., Ltd., Broadcast lionne. Tombland
Norwich 26970. ( 6435
MPLIFIERS. speakers at wholesale prices;
example:
5watt, push-pull, £ 8;
lOwatt
quality, £ 14; 15watt Its, portable with twin

to-day for the new folder ref. l'ao
describing

A

speakers and microphone, £ 26; record -Playing
units of
every description; Goodnians
12m
speakers, £ 5/19; Rola 8in, 21 /-; s.a.e. list. - •
Radio Unlimited, 16, Carnarvon Rd., Leyton.
s-• /
I8/6. — New Baker Super Quality 12 i. 1
Auditorium permanent magnet speaker
with
triple
cone,
manufactured
by
Bakers
Selhurst Radio, the pioneer manufacturers of
moving
coil
speakers
since
1925. wide frequency range, even response, ideal for quality
reproduction, fitted with magnet, having exceptionally high flux density in the air gap
suitable for public address equipment
when
quality
reproduction
is
first
consideration,
send 21,d stamp for leaflet giving details of
above and
constructional
details of
a new
acoustic
chamber
designed
to
extend
loud
speaker frequency range.
£8/19/6.— New Baker super power cinema per
manent magnet speaker vidth 18in triple cone
of new design, giving wide frequency response
free from objectionable resonances; speech is
clear and natural end music is reproduced

with exceptional realism; fine enginsering job.
extremely sensitive; ideal for public address
equipment when power handling capacity, plus
realistic
reproduction,
is
required,
prompt
delivery per pass. train.— Bakers Selhorst Radio.
75, Sussex ltd., S. Croydon. ( Croydon 4226).
BRITAIN. RADIO — Note these
special offers:
Speakers, all brand new,
note our prices; 5in pm, 14/6; 6in pm, 18/6:
Bin Rola, £ 1; 10in Rola model 10z, £ 1/10;
Goodman's 12in II1-Fi twin cone, 15 ohms,
handle 15 watts, £ 7/10; all the above are
pm and less trans.; Bin R.A with pentode
transf.,
27/6;
speaker
transformers,
heavy

CHARLES

duty multi ratio, 30 watts. 18 ratios, 25/-;
standard
multi- ratio
10
watt,
c.t. primary,
7/6 ea; standard pentode. 61-; midget multiratio, 5/-; chokes, heavy duty. 80/100 ohms,
120 ma, with feet, 3/6 ea; 360 ohm 100ma,
7/6 ea; special parcels ( enabling the amateur
to obtain small components at less than wholesale prices) : No. 1, 12 assorted volume controls, new, less switch, 5,000 ohms to 3 meg,
17/6 ea; No. 2, yalveholders, 24 asstd., incl.
loctals, octals, 5 and 7 pin, etc., 10/ -; N o. 3,
mica condensers. 0.0001 to 0.01, 36 for 126;
No. 4, metal- cased condensers, 0.001 to 05,
72 for 27/6; No. 5, resistors, 1 and
watt,
100 ohms to 6 meg, 72 for 12/-; callers always
welcome;
trade supplied;
terms,
cash
with
order or c.o.d. over £ 1; send for latest list
" W."—Charles Britain (12adio), Ltd., Radio
House, 2, Wilson St., E.L.2.
Bis, 2966,
LOUDSPEAKERS. SECOND -HAND
1TOIGT twin unit, 200/400 field, perfect conV dition.—Offers to Box 3558. [ 8626

Tel.

SALE,
V
H ARTLEY TURNER
B

Epoch 20watt speaker; owner must
se11-30, Darbishire Rd., Fleetwood. [
8407
OIGT unit, twin, with Voigt output transformer. new condition; offers.—Box 3553.

215, as new; £ 7/10.—
Miller, 40, Drumby Cres., Clarkston, Renfrewshire, Scotland.
[ 8217
AKER
12- inch triple cone
speaker,
15
ohms, complete with infinite baffle cabinet
in the white, new, £ 6/10.— Box

3539.

[
8590

W. T. HENLEY'S
TELEGRAPH WORKS CO.
(engineering Dept.)

LTD.

51-53 Patton Garden, London, E.C.1

HENRY'S
NEW GOODS ONLY
ELECTROSTATIC VOLTMETER.
By lemling
manufacturer, panel mounting, 3lin. node,
0-2000 volts, 65,- only.
AVO METERS. Full range can be supplied from
stools.
TAYLOR METERS. Complete range now available sus H.P. terms. Full details will be forwarded
on application.
MIDGET VALVES. M'e are now tilde to supply
the following front stock. 354, 14 - ea. : itt5.
1115, and 124, at 15 10 ea., inc. l'.T. Ceramic
valveholders for above, 1 - ea.
Other " difficult " valves, now in stock, include
6A7, 6.48, 25A60, 31X40, 35Z5 GT, 12K7GT,
1A70, MKT4 5 pin, ItCH21, ECH21, etc., etc..
at ouvent B.O.T. prices.
MAINS TRANSFORMERS. 6.3 v.,
v. and 4v.
L.T.s, 350-0-350. SO niA fully shrouded, 27 Oea,
MAINS ENERGISED SPEAKERS, with trans.
Sib. Rola, Moo ohm, 29 8. 5iii. 1;.E.C. 750ohm,
29,8 ea.
Ois. Rola, 1500 ohm, 39 6 ea. Less
trans. Olin. Rola, 1500 ohm, 23 - ea.
WEARITE .• P" COILS. Full range in stock,
3 - ea.

WEAIUTE I.F. TRANS. 465 kc o, Midget,
21,'. pr. Btandarel, 20 - pr.
WEYMOUTH. Midget med. wave T.R.P.
5,9 pr. with cireuit.
WEYMOUTH Coil Packs, 3 wave, fully aliened.
33/6, with circuit.
JACK AND PLUG, two way, complete, a3 pr.
OCTAL PLUGS, moulded, 113 ea.
CONDENSERS, 2 pf. -. 1 odd_ 5 8 doz. REMYLES, I, l and 1watt, 5, - dos.
ELECTROLYTICS.
by leading maker&

We pave a very large stock

We can meet all you component requirements.
Cuh with order, or 0

D (over 21,

A stand, will bring our November List.

5,

HARROW
PAD

ROAD,
1008 9

W.2
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ARTLEY TURNER'S latest 215, as new,
used for brief test only, perfect; £ 7/10.
—Kirby. 33, Bransley Way, W. Wickham.
VOIGT light twin unit, 11.C. type corner
Y
horn, with base chamber and field supply.
rectifier, £40.— Dixon, 29, Meadow Way, Farnborough Park, Kent.
XJOIG'I' speaker unit, light twin diaphragm.
also corner horn and 2ft cube acoustiY
cally lined cabinet•. reasonable offers.—Ridler,
71, Princes Gate, S.W.7.
OUND
Sales
phase- inverter ( 25-1 [
3
8,5
50
40
5
cps) and OP transformer ( 20-20,000 cps10
krl and 61(t) loads, £ 11/10 ( cost
-£14/16/81).—Evans, 56. Malden Court. West
Barnes Lane, New Malden, Surrey. [8400
MAKER M/C loudspeaker, complete with
240v mains equipment, 5ohm speech coil,
£3110; Baker 18in cone super M/C speaker,
in massive box baffle, 15ohm speech coil,
£8/10.-48, Forty Av., Wembley Park.
Tel.
Arnold 4604.
[ 8489
00DMAN'S 12in twin cone, £ 6/5; Sound
Sales dual suspension, £ 5,10; Wharfedale
separated unit. £ 3 ( all new); inf. bailie corner deflector, £ 4; Ply gram-cabinet, £4,• last
2 items, buyer collects.— Seymour, 19, Parkhurst Court, N.7.
( 8548
RAND new ex-Govt. P.A. outfits, Tannoy,
current fed micraphones, complete with
special transformer and matched P.A. speaker,
as below; no amplifier required, works direct
from car battery, drain 1,2 amps while speaking only; state 6- or 12-volt required, £ 515;
15f1 P.M. speaker units, 12 to 15 watts, 1%in
throat, complete with exponential type horn.
£315; speaker units. only £ 2; quotation for
quantities.—Evans, Fenllan Rd., Llandough.
Penarth.
[ 8396
VALVES
CORNS, 6 pentosles, 4676. 6 triodes 4671.
SPECIAL FEATURES
new. 15/- ea.-- Box 2975. [8444
10 VALVE CIRCUIT.
ARC;EST and ihost comprehensive range in
▪
the country. British and U.S.A. types. at
R.F. PRE-AMPLIFIER.
Board of Trade prices; send for lists ( valves
available), free, s.a.e.; valves sent c.o.d.; re
WAVE BAND EXPANSION.
Liners not supplied.
RANSOM, Bond St., Brighton. [ 7223
LARGE GLASS SCALE.
PHOTO electric cells, first grade. G.E.C..
C.M.G.8, 4-pin, top cap, 35/- each; A.M.
3 STAGES A.V.C.
surplus, new condition, earls tested in sound
head circuit for full sensitivitv.—Bryce Elec.
TREBLE LIFT CONTROL.
trical Co., 246, Stockport Rd., Manchester, 19.
(Operates on both radio and gramoOR disposal. X24, FC2A. VP2, Et- 9, pen
phone.)
B4, CBL1, CBL31, MIII14, MKT4 ( 5 pd.
CV31, 78, 12K7GT, 1A7, INS, and numerous
PLUS 6 db. BASS LIFT ON GRAMOother British and American types; new, at list
PHONE. (To restore bass cut on
cod.; sae. list.—Renall," Eureka."
some records.)
Seagrove Ave., Hayling Is., liants.
[ 8443
10 WATT PUSH-PULL OUTPUT.
OR sale. 9in television CRT, Mazda CRM91,
new, in sealed makers' cartons, £ 8/15:
2nd hand focus scanning and deflection
assemblies, £2110; rubber masks, 151-.— ,s.
To export buyers we can confidently
Gordon Galloway 6; Co., 120a. Myddleton Rd..
Bowes Park, London, N.22. Bowes Park 3472.
recommend RFI03 to any firm abroad who
"%1VIRELESS and television—To all construccontemplates making a high-grade Radiotors : 2,000 valves ( many difficult to
obtain), cathode ray tubes Mazda l'ItM91
gram or Console radio receiver.
and masks, television valves, amplifier kits;
Goodman's 12in p.m.; television receivers, with
The lively short-wave performance coupled
and without 3-waveband radio, from 9Ogns:
with the excellent quality reproduction
radiograms; send for lists.— E. A. Porritt, 13
ensure an outstanding performance.
8z. 27, Wastdale Rd.. Forest Hill.
For. 1292.
DYNAMOS, MOTORS, ETC.
We will gladly make any alterations
ANGAMO synchronous motors, self-starting,
200-250v A.C. 50 es., consumption 21.,
to the specification to meet individual
watts, size 2,4inx2in, geared 1 rev. 60 mini".
requirements.
can be reset to zero by friction drive from
front or back shaft, 58
'x1110in, to run clockTo home buyers demonstration model
wise, ideal movements for making electric
clocks, time switches, etc., nickel-plated finish,
now available to interested callers to hear,
price 22/6 ea.; 12 to 1 dial trains to fit above
and technical specification now available
spindle, 2/6 per set extra; Chamberlain It
Hookham synchronous motors with enclosed
on request.
rotor, similar specification as Sangamo, conIt is hoped that a number (very limited
sumption 3 watts. price 27/6 ea., complete
with 12 to 1 dial train; 1/3 .5 lenses, 2in focus,
unfortunately) will be available for early
by well-known makers, ex-Govt. stock, as new,
del ivery.
fitted in oxidised mount, flange, etc., ideal for
35mm enlargers, cameras, etc., price 27,6
Provisional Price 18 gns. Plus Tax.
each, postage 6d; to callers only, A.C. maindriven oscillators, type 37, 22 to 70 mr/s, comThe above model is for A.C. Mains.
plete with 6 valves, 807 valve in output stage
and milliammeter in output circuit; receiving
We also have asimilar model Type UNI 103
units, type 69; C.R. power units, type 526;
for DC AC Mains.
performance meters. type 53874; A.C. mains
wavemeters, type W1252; battery wavemeters.
Price 18 gns. Plus Tax.
type W1095; receivers, type 1147; A.C. mains
power packs for 1147; receivers 3132; indica*
*
*
tor modulators, auto transformers; receivers,
type 76A; battery driven amplifiers, large
We thank all interested callers at our
assortments of volt, amp and milliammeters,
neutralising units with 11.F. meters, metal
Stand at Radiolympia.
rectifiers, relays, vibrator packs, inter-com.
sets, signal generators D.C. to A.C. converters;
Brown's A. type headphones; E.M.I. cathoderay tubes; 6-valve receivers incorporating Clystron unit; A.C. power units suitable for 1155
receiver; a quantity of Lorenz transmitting WARLTERS ROAD, HOLLOWAY, LONDON, N.
gear, etc.—II. Franks, 58, New Oxford St.,
W.C.1.
Tel. Miss. 9594.
[8599
:NORth 3, ,
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VOR sale, rotary convertor, 220 volts de to

230 volts ac, 0.39 amps; £ 6.—Box 3533.
generatsets and
alternators
to
25kva.—Kelly,
Drakestone,
Dursley.
[8453
PETROL generating sets, 2.75 kVa at 400/
1
13/50 or 230/1/50, auto frequency control,
new; £ 110, carriage extra; larger sets available.-19, Welwyndale ltd., Sutton Coldfield.
ATTERY chargers for home and export,
4 models, 2-6-12v, 1. 2, or 4amp de, any
mains voltage; generous trade terms. Write
for catalogue.
Tel. Hoddesdon 2659.—The
Banner Electric Cd., Ltd., Hoddesdon, Herts.
rr WO absolutely brand new Mortley-Sprague
generator sets, unused, with maker's
laboratory test. certificates; motor, 24v Le..
coupled on bedplate to generator; output variable 450-1,700v D.C., 150 ni/ A, superb jobs,
cost £ 65 each; accept £ 30 each.—Mitchell,
" Flagstaff," Colwyn Bay.
[8386
LL types or rotary converters, electric
motors, battery chargers, petrol-electric
generator sets. etc., rotary transformers, input
I2v d v., output 600v at 250ma; Price £ 4110
earls, nett, post paid; J.A.P. No. 2A engines.
1.2 b.h.p. at 2,600 r.p.m. complete and ready
for use, £ 17 nett, ex works.—Ward, Lordscroft
Works. Haverhill. Suffolk. Haverhill 253/4.
GRAMOPHONE AND SOUND EQUIPMENT
EXINGTON Jun. P.U. with trans., as new;
-2-4 £4 15.—Box 3536.
[8585
M.S.& disc recorder, complete with Micro-1M- phone amplifier; best olfer.--Box 3528.
EXINGTON Senior PU,, as new, with
sapphire and trans.; £ 7110.—Box 3552.
ERRARD R.C.60. new 1947, auto-change
and pick-up, 240 Sc; best offer.—Box 3330.
ARRARD record changer, unused, 2 cases
records; best offer secures.—Box 3308.
ECORD changer and amplifiers for disposai; details on request.—R. K. Wilson.
AI
smirk.
[ 8543
rIARRARD super triple spring motor, auto
Is-X stop, 75/-.—Oglesby, Excise, Newarke
Ist•icester.
[8434
gramophone, make ideal radioC ABINET
gram; nearest £7,10.-89, Limpsfield Av.,
Thornton Ilessth.
[8540
EXINGTON Senior pu., transformer, two
Sapphires, as new; £ 5.—Tel. New Cross
3973 after 7 p.m.
[ 8617
WIRE recorder, one only, complete with
TY microphone, etc.. for recording, play back
and wipe-out; best offer.—Box 3527. [8561
ECORD1NG equipment for sale, unused
complete outfit comprising recorder, two
amplifiers, blanks, etc; list and prices avail.
able.—Box 3445.
[8512
RANSF9RNIERS, tone control and filter
chokes
for
all ' W.W."
circuits.—R.
('lark.
30,
Langland
Crescent,
Stanmore,
Middx.
Wor 5321.
[ 7532
UTTING heads, microphones, steelcutters,
film
recorders,
playing desks,
microscopes; surplus—Pioneer Films, 348 Gray's
Inn Rd., W.C.1
Terminus 7311. [8308
INGLE an.I auto radiogram units, cabinets, chassis, amplifiers, speakers, pickups, midgets, etc.; s.a.e. catalogue; trade in•
quiries invited.—Radio Unlimited. 16, Carnarvon Rd. Levton.
[8184
rrItANSLANTIC SIX, 3-wave 5- valve, radio▪ gram chassis with 8in energised speaker;
also Collaro ac gram unit with pick-up, autostop; £ 24.—Radio Unlimited, 16, Carnarvon
Pd., Leyton. s.a.e. list.
[ 7832
1-1C rasliogram moslel 540, in splendid condition; best offer over £ 29; would consider exchange for valve tester and Hants
ca pacity
bridge
test er.—J.
Moxham,
41,
College Rd., Epsom, Surrey. [8506
I NFINITE Baffle corner deflectors. acienti.
I. Scatty designed acoustic chambers as re/
viewed " Wireless World," June; send for
catalogue—Broadcast gi Acoustic Equipment
Co.. Ltd., Broadcast House, Tombland, Nor
wich 26970.
[ 6434
ECORDING equipment and accessories.,
blank discs, cutters, radio units, mixer
units, a complete recording equipment for
£75; send 3,1 in stamps for descriptive catalogue to University Recording Co., 113, Milton
Rd.. Cambridge.
[8476
PROFESSIONAL recording equipment; to
the trade, recording machines, blank discs.
cutters, trailer needles, etc., from stock; recording amplifiers, matching transformers, ribbon
and m.c. microphones; full trade terms.—Sounsl
Discs ( Supplies), Ltd., 83a, Bold St., Liverpool.
rrECHNIFON, Ltd., manufacturers of direct
disc recording equipment anti accessories,
precision built traverse gear complete with
first class cutting head; we manufacture and
specialise in sapphire stylii, our standard types
tit the most popular pick-ups on the market,
and inc. a push-in model for lightweight pickups; we manufacture specials, in quantity, to
specification.—Technifon. Ltd.,
99
Belgrave
Rd., London, S.W..1
Vic. 8814
18447
petrol/paraffin 115, 230v
150 n,
U ing sets, from £ 45; larger
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HIGH FIDELITY SPEAKERS
12"
Model

Triple
Cone

nityrisn
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PIONEERS OF MOVING COIL SPEAKERS
NEW 1947 MODELS
CINEMA Model, 18 inch - - £ 8 19
AUDITORIUM Model, 12 inch - £ 5 18
Seml2M. eteireq, for ille‘streard list to,

6
6

BAKERS SELHURST' RADIO
75-77, Sussex Road, South Croydon, Surrey
Telephone: CROydon 4006.

LI,30go

RA

OC)

SPECIALISTS IN AMATEUR AND EXPERIMENTAL SHORT-WAVE EQUIPMENT,

SPEECH AMPLIFIER BC.014. Mode by Hallierafter
fur use with the 610 To. but also suitableas amodulator
for any Tx- 13 valves—speech clipping and sidetone
faellities—fitted modulation meter—special Inputs
for carbon or dynamic mike— black crackle case—
complete with valves £7 10.. Od., carriage BI10s. returned when you send back packing case.
ANTENNA UNITS BC.939. Made by Hallierafter
for use with Tx 610 but suitable for any To operating
1.0-10 Mc o really beautiful units employing silver
plated tubes on ceramic formers—visual indication
of frequency—built in aerial current meter—black
crackle case—vacuum condemera £8 10s. Oct. Pius
Cl carriage- 10s. returnable for packing case.
JUNCTION BOX 38,70. Made by Hallicrafter for
controlling Tx 610, its receiver modulator and other
gear. 64 10s. 04., carriage 0e.
RADIO
OPERATOR'S
CHEST
CH.120A. Will
enable you to keep all your BC.610 equipment together
and to lock it up safely when not 1,1Am—front drops
down for use as writing desk or table—compartments
tor .11170, BC6I4 BC342 or BC312—pidgeon holes
or spares, books, loudspeaker, 'phones, mike, key,
etc.. etc. —fitted with interior lamp. Also suitable
for any Tx or Rn operator's gear. size 4th,, x 201n.
ris., £4 15s. Od., carriage 104. extra.
ACCESSORIES for BC.610 Including Handbooks,
spares, headphones, microphones, keys, state your
requirements, price on request.
d

BULL'S ' EX- GOVERNMENT" DEPOT
42-46, Windmill Hill, Ruislip Manor, Middx.

Specialists
in
HIGH POWER - HIGH QUALITY

PUBLIC ADDRESS
SYSTEMS
AMPLIFIERS
from 150W to IkW

W. Bryan

Savage

Ltd

WESTMORELAND ROAD, LONDON, N.W.9
Telephone : Cohndale 7131

for all purposes

le-VOLTn

U.S. GEAR

WANTED. Ex-dovernment Tx and Rs British
V.8. B28 and BC.610 urgently wanted.

1Q47

CFIARLES

•01not onicat ions
It ece ye rs,
v on
High Quality
Amplifiers, !Speakers. Aerials. Receiving and Transmitting
Valves and Meters, etc.
Mel " W" free on regneet is :—
A.C.S. RADIO, 44, Widmore Rd., BROMLEY
Kent.
'
Phone RAV 0156

MORE

MICROPHONES,
Grampian
M.C.R., £ 4,
-LIE matching transformer, 15/-; Rothernicl
spherical sound-cell, £ 8; 3 G.E.C. 42in horn
speakers with 10- watt units, £ 10 ea.— D. E.
White, 95, Friern Rd., London, S.E.22. [8432
'DROVED
supremacy!
The
new
Felicity
Senior cabinet speaker; clean bass
ie
.e. ,ose.
Felicity 15-watt amplifier response 30
to 14,000 cps., 0.1, distortion; matched for
relicity Sound
coil pick-up—Details from:
Reproduction, Ltd., 87e, Upper Richmond Rd.,
5.
Putney 1665.
[ 8249
12in triple cone speaker, £ 4/10
D
1 -1
Wilkins dc Wright type N in,c pick-u;
£5; 2 pair PX25s, 501-; 1 pair DA30s, £ 2
all little used; Collaro ac gram motor. 55, Partridge OP trans, DA30s, 7.5 or 15f2, 25/premier ditto PX25s, tapped load, £ 1.-5, Si
I.ukes Rd., Maidenhead.
S'ound
Recording
Associa8t
5ii2,n
7
Jte covers all interests of the professional
and amateur recording engineer and Quality
reproduction enthusiast.
Radiolympia edition
of " The Sound Recording Journal," 2/8, post
Iree.—Details of information bureau, meetings.
publications and membership application form
from
lion. Secretary, BCM/BSRA, London,
W.C.1.
[ 7772
"1:11OLVTONE" electric gramophone motors,
ac
200-250volt induction,
drum
type
10in horn, magnetic turntable, auto stop, and
speed regulator, guaranteed; price £ 6118
complete with mounting plate 12inx14iii
black or grey ripple finish, controls and toil,
table polished. with Rothermel i.rystal pick •III,
fitted, £ 2/17/6 extra; limited supply. — Mur tuck Eng. Co.
139, Fortfield Rd., Bristol, 4.
" WIRELESS WORLD" quality amp. ( May
VV
issue), professionally built, heavy duty
components, real hi. fi., exact to spec., £ 28;
Vitavox Bi.
tone
assembly,
multi
cellular
horn, 12M cone unit, inductance, cond., change
over network, only needs cabinet to complete,
£16; Vitavox K12.20, £ 9; Hartley Turner
215, £ 7; all above brand new.—Astin, 143.
Chorley Rd., Heath Charnock, Chorley. [ 8455
109ARMEKO
mains
transformers,
500-500v
250ma,
230v
input,
4v
4a,
£ 2;
jack
sockets, 9/- doz; 1/
2kw 230 dc to 230 ac rotary
converter, £ 25;
intervalve
p.p trans, 10 i
each; 114hp Villiers petrol engines, £ 12 each:
M.S.S. recording turntable and synchronous
motor, £ 20; cutting heads, £ 5; simplat discs.
D.S., 10in, 5/- each; Amperite unidirectional
microphones, £ 15
each;
R.C.A.
condenser
mikes, £ 5; Shure crystal mike, £ 15; Presto
studio recorder, 33 1'à and 78, £ 75.— Ross, 58,
St. .Tohn's Rd., Old Trafford, Manchester, 16.
AMPLIFIERS welcome lovers of
recorded
music to their new premises
where
their
high fidelity amplfiers can be
heard
together with
Lexington
Connoisseur
and Rothermel pick-ups and B and A.E.C.
Vitavox,
and
Wharfedale speakers, B. and
A.E.C.
acoustic
chambers,
infinite
corner
baffle deflectors, etc.; we like you to bring
your own familiar records for comparison; this
is s service devoted entirely
to
the high
fidelity reproduction
of music; one minute
from the Albert Hall and Kensington High
St. Station; buses 73, 49, stop at the door.—
Charles Amplifiers, le, Palace Gate, Kensing[6642
Londo ,
ton, Londo
recorder in case, complete with
enl
swarf brush and run off groove generator
and
fitted
with
light- weight
PU.,
specially constructed for operation within 50
3,1s of mie. position; telephone communication from mic, position to operator, signal
lights both ends, provision for 2 mic, inputs and playback speaker; complete with
50 yds special cable, plugs and sockets, etc.,
as used by our mobile recording units, but
surplus to our requirements; £ 87/10; new
20- watt amplifier with convertor for 12- volt
operation can be supplied if required; the
above equipment can be seen and demonstrated at Chester Sound Recording Studios,
Ltd., Acre Wood. Burton, Wirral. [ 8362
COMPONENTS—SECOND•HAND,
SURPLUS
VALUE!
Matt has it.

N 07'ember,

SPECIAL offer:
Headphones with lead and
jack plug, 5/6 per pair ( boxed
2 pairs);
speakers, P.M. ( less trans.), 4in
17/6. 5in
15/6, Sin 22/6: output trans. to match 5/6
each; condensers, 0.1, 0.01, 9/• doz; 2, 4, 8,
16mfd, 8+8 canned, 6/6; 16infd electrolytics
(chassis mounting), 7/6 each; line cord, 0.3
amp ( 60 ohms pr. ft), 2- way 1/6 per yd, 3
way 2/6 per yd; volume contrels ( Centralab)
various values, LIS 3 / 6. W/S 4/9; crystal
pickups, Rothermel, de luxe, £ 2/16/3 ( Inc
P. tax);
2- gang
condensers,
0.0005 ( not
midget), 5/6; television cable ( aerial lead inf.
1/6 per yard: large assortment of B.V.A. and
U.S. valves always in stock; let us have your
enquiries.
MATT Radio Service, 29, Castle St. !Kingstonon-Thames.
Kingston 8353.
[ 8375
new 2-gang 0.0005 Polar condensers.
—[8441
Enquiries to Box 2973
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INSTRUMENTS SERVICES, 1,
Colworth Rd., Leytonstone, E.11.
40 COIL pack: A superhet coil pack with an
h.l. stage, tises 9 iron cored coils in a 16-50,
200-500
and
800-2,000
metres circuit
for
465ke/s, s.f., complete with circuit diagram.
aligned and gain tested; this coil pack enablethe amateur with no signal generator to construct a first-class
all- wave receiver; prie,
£3/10.
Circuit diagram only, 2/6, post free
30 COIL pack series:
A famous series ot
precision- made coil packs now too well-known
to need description.
Superhet types : Model
30, 16-50. 200-550, 800-2,000, at 42/-; 30A. ,
12-30, 30-75, 75-200 at 42,-; 3011, 16-50, 200
550, at 30-; 30C, 200-550, 800-2.000, at 30 -:
30S, 12-30. 30-75, 200-500 at 42,-.
T.r.t.
types: Model 30D, 16-50, 200-550. 800-2,000.
at 35/.•' 30E, 12-30, 30-75, 75-200, at 35 .
30F 16-50,, 200-550, at 27/6; 30G, 200-550.
800-2,000, at 27/6.
Each is complete with
circuit.
Circuits only, 2/6.
[ 7370
XPERIMENTER disposing valuable corn ponents; write for list—Box 3550. [ 860.uNIVERSAL ELECTRONIC PRODUCT ,
(G3CQ), 36, Marylebone High St., k
,Ion, W.1.
Tel. Wel. 4058.
HIGH- performance
tuning
units , e‘ei
16-50.
200-550,
800-2,000
metres complet.
with I.E. transformers and attiaetive calibrated
dial and drive, completely wired, aligned and
tested, type " A," less valves, £ 5 8 6, postag,
2 6; type " C " as above but kith additi,e
of RF' stage, £ 7, 15. postage 2/6; 111155.
power packs to specification and complete receiver conversions undertaken.
Our works are
available for the construction of transmitting
or specialist type receiving equipment to spec,
Oration.
Development and prototype work I
undertaken.
ADIO units, coponnts,
m eters, etc., t,,
m e
,
be cleared;
owner,
going abroad.- 14, :
Southlands, Newcastle-upon-Tyne. [ 83C3
ADIO bargains of interest to cons truc t.,
R and Servicemen; send for list.—Kenip
Radio Supplies. BCM / K RA E, ' amnion, W.G.1.
ECTIF1ERS S.T.C. 300v 65 mA, 5/6 ea.;
rond., eltic. 10 mfd 450v, 3,'- ea.— E. . 1.
Williams, 4, Sussex Rd., New Malden, Surrey.
OR sale, Sound Sale s tone control unit.
Denso 6- band coil turret, almost new;
offers.— Burnell, 55, Woodcote Rd., Wallingtoo.
Surrey.
[ 8547
Ltd. 126, St. Alban,
A UTO COLLECTIONS,,
Ave., W.4 ( Chiswick 16011; or 15. Lawrence St., Northampton, offer the following
ex-Govt. brand new gonds
5,000 ROTARY transformers T.29, inpt. 24v
16 amp, outpt. 1,230v 200 mA, lots of 100
(te £ 1; 10 ni 30/-; 5 tn £ 2; 1 Qt. 50/-; superposing transformers ( 4 windings), 50/. per 100;
galy. earth rods, 12/. doz.—Above.
10,000 VOLTMETERS, ammeters, electrostatie
v/meters, 5,000v, lots of 100 (5 15/-; 12 ne: £1:
6 e.e 25/-; 1ne 30/-; ammeters 11.F., 200 mA
or 350 mA. 100 Qr. 1/6; 12 tn. 2/-; 6 ut 2'6;
1
3/-.— Above.
5,000 HYDROMETERS, unbreakable 13a , ..
size approx. 9in x1 n. worth 6 / - retail, 144
(Tn.? 2/6; 12
3/-; 1 Qt 3/6.— Above.
WEE meggers. 250v, in leather case, few left.
list £ 12, our price £ 8; enorm. quan. emery '
cloth ( med.), U.S. Army " Wetordry " proofed
(safety walk), in rolls 50 yds.x24in, £ 4 ea. or ¡
12 ni £ 3; also large quan. lacquer, aircraft
instruments,
pressure
gauges,
steam
gauge
glasses,
crowbars,
climbing
irons,
prefocte,
lamps and a:I sorts elec. lamps.— Above.
HIS list will interest yop; many ba rga i
n,
in American valves and components; send
id stamp— Watts, 38, Chapel Ave.. Addlestone,
Surrey.
IDGET speaker
transformer
pentode,
[84/-;
8m1,1 440v ac mains bridge, 7/6; midget
!..4' meg volume control, 2/6; SP41, guaranteed
O.K., 2/9.— Box 2978.
[ 8459
UE to change in production programme.
we have a large quantity of new highgrade
components
for
disposal.-- Pioneer
Films, 348. Gray's Inn Rd., W.C.1.
Terminus 7311.
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ALL RADIOLYMPIA
" Q- MAX " PRODUCTS

NOW

AVAILABLE
includny

B4,
'40 TRANSMITTER,
Q5 10 COMMUNICATIONS
RECEIVER
Cod

POLYMAX UNBREAKABLE
INSULATORS

CUTTER

r ( Octal)

106

Ii" and Ir

r (Button

1216
Base)

10 3

(Post 6d. extra)

ABSORPTION WAVEMETER
AND PHONE MONITOR
For

checking

monics,
etc. ;

Har-

Parasitics,
and

Power

Amplifiers for Correct Frequencies.
Price :

35/- (
with I coil)

Extra coils 3/9 each.

IF YOU GET IT AT BERRY'S
YOU'RE CERTAIN IT'S NEW

T
M
D

ALLING
Meteor

"y

WIRELESS

WORLD

CIRCUITS

FULL RANGE OF

VALVES
AND
COMPONENTS
ALWAYS

AVAILABLE

coils
amateurs.—
and l
S.W.
Send coil
for units,
details alse
o!l

wave- winding
machine
at £ 12/12;
enclose
s.a.e. to Meteor Electronics, Gloucester Row,
Weymouth, Dorset.
[ 8554
OU'LL probably get it at Smith's, Edeware Rd.!" Everything for the construe
tor, from a 1/10watt resistor to a radiogram
cabinet; lowest prices, biggest variety.—Near
Metropolitan Music Hall.
Pad. 5891.
18005
5
resistors, from 1 mego to 50,000
megos, 1,4, 1,42,2, 5 watt. 15,000 lmfd,
oil filled condensers. 750 volt and 1,000 volt .
de working.— Wembley Electrical Appliances,
Ltd.. Exhibition Grounds. Wembley Park. '
1VORTHERN RADIO SERVICES, 66, Park11
hill Rd., London, N.W.3, are happy to
announce their agency for the revolutionary
"Kew
3- wave superhet coil pack, price
33/-; members
of the public and traders
should send for full details. [ 8167

C

K

CHASSIS

Illustrated catalogue including
Q- MAX" catalogue, 6d.
Post free.

oneoo

Bliduaim.i.t.tempaL
25, HIGH HOLBORN,
LONDON, W.C.I
Opp. Chancery Lane.

Tel. : HOL 6231
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MINIATURE II. smoothing chokes, 6 hen171 ries. 40 ma., 350i- per 100; quotations
for large quantity from stock.— Ace Electronics
Ltd., Purley Way. Croydon, Surrey. Tel. Croydon 3444-5-6.
[ 8124
VIBRATORS, 6v 4- pin ( W.W. and Mallory),
7
19.000 aerial rods ( 4 sectional, ex- Army),
4ft 9in overall, 25,000 sets; cable. dumet 7
(twin screened) 7,000yds, unimet 4 (
single
screened) 8,000yds; large stocks unicel, tinkles.
unisheathmet and all types radio components,
condensers, etc.; letters only.- 17, Woodman
Rd., Brentwood, Essex.
[ 8389
flItYSTALS.—Limited quantity brand new,
gold sputtered, low drift crystal units by
Western Electric; frequencies, 20 to 28 m/cs
Ili
100 k/ca intervals, standard small 2- pin
base, any frequency, 35/- ea; also high stabilit:
Iiii,t• units by S.T.C. ' Bliley, ett..., 24,-; price,
incl. regd. p. and pkg.; s.a.e, for list. — II. A.
Easley. 77, Acacia Rd., London, E.11. [ 8445
OOK, of Christchurch.—Clearance sale, pre
war prices; American valves, from 4,-;
speakers, from 5/-; mains transformers, from
10/-; 2- gangs, from 6/-; superhet coils, Irons
1/-; I.E. trans., from 8/9 pr; condensers and
resistors, from 2/- dos; cabinets, from 10/-;
vibrators, from 1/6; genii for bargain list.—
Cook, 01,1 Barn ltd., Christchurch, liants.
ITS of radio receiver s from £ 7/8 ; 4- an d
5- valve,
new
materials,
table
models.
semianidget; our latest kit.—Wylwyn Star 1948
has connections for gramophone pick-up, ex
tensions to loudspeaker A.V.C., 6 hours aver
age time for cruistructing; full details, diagrams with each kit; C.W.O. or c.o.d.—Isherwood,,
Reine House, 81. Plungington
RI •
Preston. Tel. 3348. Estd. 1936. [ 6788
ARRY
JAMES
PRODUCTIONS,
270,
Leith Walk, Edinburgh, 6.— Mail order
only; c.o.d or cash with order: B.1. electrolytics, 500v blocks, /Unfits, 3/6; 84-8, 5/6;
tubular, 4/9; 16mfds, 4/9; 25mIds, 25volt,
2/1; 0.01, 0.05 and 0.1, 8d. each; volume
controls, ,4 and t,:2 meg,
4/9; multi- ratio
speaker transformers, 6/6; loudspeakers, 19j9;
2-gang condensers, 0.0005, 12/-; valve holders,
5-, 7- pin and Octal, 6d.; Amphenol type, 9d.;
valves cce.d., most. English and American types
in stock; let us have your enquiries for any.
thing in radio.
[ 8219
EX-R.A.F. " Identification Friend or Foe"
receiving and transmitting units with 4
straight mains ILE.
pentodes, Mazda, one
E.F.50, 3 television diodes and 2
double- triode mains valves by Brimar; also
20 watts motor generatoi, 24 volt input, 480
volt 40 ma. output, 50/- each, plus carriage
4/-; includes a wealth of small components
such as carbon and w.w, resistors, tubular
and mica condensers, all good values, plus coils
and contlensers, magnetic relays and mechanical relays— Uncle Tom's Radio Cabin, 5, Seven
Stars Court, Manchester, 4.
[ 7060
AJOR BRIAN, Ltd., 63, Oldhill St., London. N.16.
Tel, Sta. 2660.-8in Rola
P.M. speakers with bran. 25/-.
less 201-•
' 8in
Plessey energised 1,500 ohms. 25/-; brass drive
spind:es
1/6; volume controls with switch,
long spindles, 4/6; tone controls, 3/-; 2- gang
0.0005 condensers with fixing feet, 10/6; mains
transformer, 350-350, 27/6; speak& trans.,
6/6; control knobs, brass bushed. 7/6 doz.;
8x8. 16x16 mfd's always in stock; 5- valve
A.C., full size, all wave superhet chassis with
Bin speaker, £ 13/19/6; special offer type 0
Eerie resistors, 3-5 watt, non- insulated, list
2/6, our price 10d; petrol or meth. heaters,
21in x9in xgin, superbly made, suitab:e for
garages, greenhouses, etc., 12/-, worth 63/•;
postage 6,1 extra; no c.o.d.
[ 8558
A MERICAN type valves, 25136, 25L6, 25Z4,
25Z5, 25Z6. 35A5. 35Z5, 35L6, 35Z4. 50L6,
50Y6, 7A6. 7Z4, 7Q7, 14A7. 117N7, 117Z6,
1P5, 1N5, 12/6 ea; heavy duty tough rubber
(flexible) screened circular twin cable, 49.019,
50ft lengths, complete with connectors, 35/-;
ditto. single. 40.01, 10ft lengths, 716; rotary
transformers fully smoothed, input 12v, out.
put 220v 80m ,a, ex-U.S. Army, 17/6; I2v or
24v models, output 300v 70-240m/a, 150v
10m/a bias, - 13v 3a I.t., 50/-; 24v, 1,230m/a,
50!-; iron-cored R.E. chokes, 3d; morse keys.
type F, totally enclosed, bakelite. 2/6; resistors, vitreous, approx. 50w 80 ohms, 15,000.
20,000, 50,000 ohms, 5 megohms, 2/6 ea; 20e
30 ohms. 3 var. taps, 1/6 ea; 20w 200 ohms.
1/6; set of 5 I.w. resistors, 5,000. 40.000.
125,000, 150,000 ohms, 3.3 megohms, 1/-:
valveholders, ceramic E.F.50
type.
9(1 ea:
Paxolin Mazda and int. octal, 3d ea; condensers, metal cased
and
insulated,
0.075mfd
350v wkg, 4d; mica 0.01mfd, 3d; condensers.
1,000pf, 300pf, 1000, 30pf, 3,1; ebonite and
metal cable drums with handle, 8in dia. 2/-;
screened microphone transformers, small type,
2/6; ditbo. sidetone, 1/6; heavy duty 500
,-ycle mains transformers. wt 12 1,0b, sold for
laminations, etc., 10/-; modulator, type 64
R.A.F., with 7 valves, 35/-; ac/dc motors,
230v approx Ishp, 50/-.— Moseley, Electrical
Radio. Corse Lawn, Glos.
[ 8468
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PERFORMANCE METERS.
For A.C. Mains operation 230 v. Complete
with the following valves ; 2 type EF50, 1
type EC52, 1 type EA50, 1 type 5Z4G, 1
type Y63 " Magic Eye" Tuning Indicator.
Brand new in steel case. Only 35 - (
carriage
616).
TI154 TRANSMITTER KIT.
The complete " Left Hand " and " Right
Hand " Panels of the T1154, comprising the
Master Oscillator Tuning Unit and the Output
Unit for P.A. Only requires the addition of
the valve section to complete the Transmitter.
Circuit details and table of values supplied
with the above units. Brand New in maker's
cartons. Only 49 - the pair ( carriage 6 6).
4 VALVE COMMUNICATIONS
RECEIVER.
The famous 3 II built for the Resistance
Movements.
4 valve superhet covering
3 16 Mcs in 3 Bands. employing 2 7R7 and 2
7Q7 Loktal valves. Operating voltages 90-100
at 8-10 ma, 6.3 v. LT.. 41 v. G.B. Supplied
with pair of phones and full circuit details in
heavy steel transit case.
BRAND NEW.
Only 796 (
carriage 5 -).
MCR I POWER PACKS.
A.C. or D.C. mains input 107-235 volts,
output 90 volts H.T. and 7.5 volts LT: Metal
rectification and efficient smoothing incorporated. Complete in grey metal case, size
EU in. x 3:in. x21in. Only 39.6 (
carriage 1
.6).
SPEAKERS.
10in. Rola P.M. less Transformer 35'-, R. & A.
8in. with transformer, 29 6 (
carriage on either
16).
C.W.O. please.

THE

S.A.E. brings current lists.

RADIO

CORNER

138 GRAY'S INN RD., LONDON, W.C.1
(2 mins.

(Terminus 7939)
from High Holborn, 5 mina from
King's X).
Open until 1p.m. Saturdays

Our original post-war
plans have met many
man-made setbacks

REVISED PLANS
are evolving. Please
don't write, phone,
or call.
We will
advise when ready.

VOIGT
PATENTS

LTD.

'100 kcs.
QUARTZ
CRYSTAL
UNIT
Type

Q5/100
for Secondary Frequency Standards
* Accuracy better than 0.01".,. * New angles
of cut give a temperature coefficient of 2 parts in
a million per degree Centigrade temperature
change. * Vitreous silver electrodes fired direct
on to the faces of the crystal itself, giving permanence of calibration. * Simple single vplve circuit
gives strong harmonics at 100 kcs. intervals up to
20 Mcs. * Octal based mount of compact dimensions.
PRICE 45 - Post Free
Full details of the Q5:100, including circuit
are contained in our leaflet Ql. Send stamp
to- day for your copy.

THE QUARTZ CRYSTAL Co., Ltd.
63-71 Kingston Road,
NEW MALDEN, SURREY
Telephone : MALden 0334

November,

1947

Fools Rush In!

formers, low loss, bakelite tubing, lin
bore, L, uln and v ein wall, 1/6 and 2iper foot, 3 for 4/- and 5/6 respectively, post
tree.—S. Palmer, 47, Congress Rd., Abbe),
Wood, London, S.E.2.
[8503
A LARGE quantity of radio components, in. After twenty years we have come to
Mt- eluding condensers, flexible couplings, 3
pole 3-way switches, line cord, multi range the conclusion that more " Bolony " is
ohms meters, screened wire single and twin, 3core flex., 2- and 4- way fuse boxes, etc.— spilled over High- Fidelity Reproduction
'Phone or call I.. Goodman ( Radio), Ltd., 9. than any other subject under the Sun—
1's- rev St., Tottenham Ct. Rd.. W.I. Mus. 0216.
‘ OODSELL, Ltd.. 40, Gardner St., Brighton, except politics.
1
1" Sussex.-4-band feeder units using Demo
turrets, I.F.T.s as last month's advert., details
upon request; Iten., catalogues 7,1, No 1
Much of this is due to the curious
Bulletins 3 21., Id stamp for list of comnotion that Art can be dissected by
pmients for constructors; a few Denco C.T.3s
6- band ex-stock. Williamson amplifier as per
Science. An Artist could not design
specification with all Partridge transformers
apparatt-s for High Grade musical
to specification. £ 2010
including
valves;
general test and frequency reponse check,
reproduction ; and a scientist could
usual guarantee: per-amplifier wit h 4-position
not, with all his science, give a
has,: lift and 4-posi, 14 n treble lift
using
E.F.375 at £ 2/10; demonstrations of the new
formula which will provide what the
Armstrong R.F.103.
[
8570
Artist wants. We do not know all
QUPERIOR components, mains trans. 230s
L.
50cy, 500-500 170 Mil 4st 4a CT, 30/.
the answers, but Hartley- Turner
500-500 100ma, 4v 3a, 5v 3a, 6.3v la CT.
equipment gives a close approxi35/-; 350-350v 200ma, 5v 3a, 30/-; 200-250.
50cy, 6v 5a, 6.3v 7a, 6.3v 8a, 27/6: chokes,
mation to the real thing and that
20hrly 200ma, 140 ohms, 25/-; 5hny 200ma,
achie.'ement resulted from marrying
110
ohm,
7/6;
condensers,
paper
8mfo.
1.000v wkg, £ 1; 4mfd, 2,000 wIcg, 12 / E.
Art to Science.
8nifil, 450 wkg, tub. cans, 3/6; 16mfd, 700s,
clectrolytics, 7/6; W.W. pots, 3 watt
1K,
5K, 10K, 25K, 4/-; chassis. 12 1/
2x8x2 1
/.; with We have epitomised our knowledge and experi3 8d. post
5 int. octal and 4 Mazda, oct. valve holders, ence in " New Notes in Radio " (
steel, unused, 7/6; list of smaller gear on free) which will solve most of your problems in
application, post free; terms cash, cash re
High- Fidelity Reproduction.
This booklet is
fund guarantee, all above post free.—The Tele
NOT designed to sell Hartley-Turner equipment,
vision Development Co., 4, The Parade, High but to give reliable guidance to those who are
ltd., Kilburn, N.W.6. ( Adjoining the Kilburr
beginning to perceive that the quest is beset
Empire.) Est. 20 years. Tel. Mai 3991. [ 8256
with pitfalls—and mare's nests. It will, in fact,
QUPREME 11AI/10, 746b. Romford Rd..
teach
you to be cautious when you feel inclined
/ Manor Park. London. E.12.—Send for list
to RUSH.
components for everyday servicing, -Govt.
siirplus job lines; tubular condensers, 0.1
500vw, 0.002 1.000vw, resistances 2w, 10.00C
12,0000. 5w . 4.000-5.000, W.W.. all short
ends, 2/6 doz; 10w 10.00012 56, 5w 2,000f1
3.300O 5/', 0.25mfd with clip 9/- doz.
152 HAMMERSMITH RD., LONDON, W.6
0.5mtd can 8/-, 0.25 350vw 8/, 8mfd 39
TELEPHONE : RIVERSIDE 7387
lox ; morse tappers, 1 / 6 ; Westectors, 116:
RPL
meter rectifiers, 5/6; earphones with headband, 50(1, 4/6: M.C. mike inserts, 3 /-; test
meters by Pullin). 2'/,in flush type, £ 1; Coractual plug and socket, 1(
6; 4-pm American
UX v / holders, Ceramic, 1 /- doz; L.F. trans,
1 /-; 2,000O W.W. vlcs, less sw, 1/6; Mazda
y holders, 3/6 doz; 0.5 mica p.f.s. 1/6 doz;
anchor tags, 3/-l gross; A.W. glass dials, 3:6;
l'andin panels Id per way; assorted W.W.
Makes Music of Record ngs
resistances, 1-2w, 2/6 doz; carbon resistances.
lk-2.2 meg, 3/- doz; vies, 4/6; 0.2
250vw condensers 2/6 doz, 0.05-0.1 500 vw
4/6 iloz, 0.1 500vw 4 / 6 doz; 0.01-1,000vw
Wilkins & Wright Ltd., Utility Works,
4/6 doz; s.a.e. all enquiries; c.w.o.; send 61

C

,

H. A. HARTLEY CO. LTD.

THE COIL PICKUP

extra all orders under £ 5, no c.o.d. ( 8394
OUTHERN RADIO'S wireless bargains.—
Latest radio publications; postage 3(1 per
volume extra : " Radio Repairs Manual." 2 / 6;
"Car and Portable Radio Manual."
2,6;
"Radio Valve Manual," British and American equivalents and alternative type valves.
3,6; " Radio Circuits." receivers, transmitters.
power.packs,
etc.,
illustrated,
2/-1
"Short-Wave Ilandbnok," " Ultra ShortWave Handbook," 216; " Manual of Direct
Disc Recording," 2,-; " Test Gear Construction Manual," I / 6; " Radio Pocket Book,"
colour code, formulas, etc.. 1/-; " Ten blows
for Radio Constructors,' 1/-; " Bulgin Radio
Service
Manual,"
2/6; " Radio
Constructors
Manual,"
3/-; " Television
Constructors Manual," 3 /-; " Radio Aerial Handbook."
2/6: " Radio
Hints
Manual,"
2/6; " Amplifiers,"
fully
illustrated
circuits,
2/ -; " Radio
Resistance
Chart,"
values at a glance I /-; " Radio Reference
Handbook." cloth bound, all up-to-date information covering all branches of radio, 12/6:
"American
Service
Manuals,"
Crosley-Belmont,
Spa rt on
Emerson,
Stewart- Warner
Fada, 12/6 per volume.
Ex-Army throat mikes, brand new with lead
and plug, 4/6 each, post 61; Lufbra Adjustable Hole Cutters for use in metal, wood,
plastics, etc., 5,- each, post 6d; Permanent
Crystal Detectors, 2, 6; Taxley Type Rotary
SWitches, single bank 11- way, 3/6; Westectors, WX6 and WI12. 1 - each, 10 6 per
dozen; Ex-Army Headsets fliand mike and
headphones complete with plug), 12/6, post ,
free; A.C. Motors ( 200/250 volts) constant
speed, ideal for light work, approx I
shp.
2,000 r.p.m., consumption under 1,t2 amp.,
weight approx. 201b: £ 2 15 each plus 5
carriage and packing; thousand more bargain
lines for callers; peed orders postage extra.
SOUTHERN RADIO SUPPLY, 46, Lisle St.,
London, W.C. Gerrard 6653.
[ 8600

S

Holyhead Road, Birmingham 21.

THESE ARE IN STOCK
Frequency Modulation Engineering, by
C. E. Tibbs. 28s, Postage 6d.
Television
Receiving
Equipment,
by
W. T. Cocking.
I2s, 6d. Postage 4d,
The Radio Amateur's Handbook, 1947.
12s. 6d. Postage 8d.
Radio Engineering, by F. E. Terman,
30s,
Postage Eld,
Thermionic Valve Circuits, by E. Williams.
12s, 6d. Postage 5d,
Radio Upkeep and Repairs, by A. T.
Witts. is. 6d. Postage 4d.
Thermionic Valves in Modern Radio
Receivers, by A. T. Witts.
10s, 6d.
Postage 4d,
Radio Receiver Circuits Handbook, by
E. M. Squire. 6s.
Postage 4d.
Foundations of
Wireless, by
M. G.
Scroggie. 7s. 6d. Postage 4d.
The Wireless World Valve Data, 2s,
Postage 2d,
Radio Engineer's Pocket Book. by F. J.
Camm, 3s, 6d. Postage 3d.
Car and Portable Radio Constructors
Manual. 2s. 6d. Postage 2d.
We have the finest stock of British and
American Radio Books.
Complete list
on application.
THE MODERN BOOK

CO.

(Dept. W28)
19-21,

Praed

Street,

London,

W.2,

November, 1947
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RYALL, 65, Nightingale Lane, LonMt A.
S.W.12.—Mail order only, postages
extra, c.o.d. £ 1 or over, please send large envelope for our full list; U.S.A. make metal
cased 500v tubular 0.1mf, 7/6 dozen; Silver
mica, 200pf. 300p1, 400pf, 500pf, 4/6 dozen;
500v wkg, Micamoulde d 0.004mt, 4/- dozen;
Mica 0.01itif, 3-2,-; Mansbridge Imf 500v
wkg.. 3-2/-: all condensers guaranteed; Amphenol type British 5- pin valve holders, 4/6
dozen; U.S.A. paxolin 4-5- 6-pin, 3/6 dozen;
Volume controls, 10,000 medium spindle, 1/6:
250.000ohm short spindle, 1/6; Bar type 3
gang,
0.0004mf short spindle,
5/-; Twin
ceramic 0.0003mt, 5/6;
Bar type 4 gang
0.0004mf, 5,-; Resistors, Uwatt, etatt, 100
ohms to 2 meg level assortment. 40-5/-1
Plastic group boards, drilled, less tags. 9w,
types, 3-1/6; Switches SB.2P. 6w, 2/-; 3I3.2P.
6w, 2/6; 2B.3P. 3w, 2'3; Res. panels, 5- way
with 25mf and three res., 1/ 3; Twelve-way
group boards with 9-lwatt and 1
/ watt res, 2/-.;
2
all new; twenty types in stock; Octal plugs,
can and socket, 3-2 6. with tags 3-3 [ 8579
ELECTION
of
1,000v condensers, power
units,
transmitting
gear,
I,ma
m/c
meters, 21/-; multi- meter hearts; see last
month's advt. and senil 21.
2d sae. for lists:—
Dept. W.W., Barnes, Radio and Wholesale, 2,
Elmdale Rd., Penn, Wolverhampton. [ 8330
OPPER wires, enamelled, tinned, cotton
and silk covered, all gauges; B.A screws,
nuts,
washers,
tags;
bakelite and
ebonite
panels, tubes, coil formers; headphones, flexes,
solder, etc.; list s.a.e.; trade supplied.— Post
Radio Supplies, 33, Bourne Gardens, London,
E.4
l'el. Clissnlil 4688.
[ 8231
A MATEUR
RADIO
SERVICE
G61-1P,
tanning St., Burnley, for all amateur
equipment, the main amateur service of the
North, amplifiers, modulators, complete transmitters, Franklin V.F.O.s, oscilloscopes, panels.
chassis, racks, bargains in ex- Service gear;
aa.e. for comprehensive lists. [ 8569
0
RADIO, 58, Derby St., Ormskirk. Lanes.—" The return of post mail
order service." New goods only; post free over
5/-; c.w.o. or c.o.d.; everything from a 6BA
washer to a 1,250 volt mains transformer;
we have been told by many clients that we
carry the most versatile and comprehensive
stock
of
radio goods
in the U.K., valves,
speakers, mains transformers, chokes, line cord,
receiver kits, complete receivers, tuning units,
coil
packs, electrolytics,
tuning condensers.
Eddystone S.W. components, etc., etc.; it will
pay you to send 2I,I2d stamp for our latest
24- page catalogue.
[ 8566
'PILE J.R. TRADING Co., offer following
8
new and surplus goods: P.M. speakers.
Truvox, etc., 8,000 line, very sensitive, ideal
alldry portables, 61;:zin and 5M, 14/11; Pen.
0.P. transformers. 50ma interleaved, 6/3; L.F.
chokes, 60ma 10h fine job, 5/6; Ali chassis,
punched 4 valves. 11 x 5 *
x 2, 4/6, plain
4/-; R.M. T.R.F. coils M. 84 L., 15/. pr.;
Vol. Cont. with sw. 10,000 xv2M., 5/3; ant.
Oct. valveholders, 6d; trimmers 30pf., single.
6d. double 10d; Tub, Cond. 350v x 1,000v,
.005, . 01, . 1mf, 4/6 doz.; .
5mf, 10d Sits'.
mica . 0003mf, 5d; Resistors, all values, lw,
4/6 doz;
3/6 doz; Double end scale
pointers,
1 /-;
Electrolytics,
16x8mf
450v
can, 6/11; 25rof 25v, 2/4: . 3a droppers, 4/6;
scores of bargains, send stamp list; c.w.o.,
c.o.d.; post paid over £ 1. otherwise 6d stamp
please.- 126, Warwick Rd., Kenilworth, Warws.
1TEW selenium metal rectifiers, charger kits,
II etc., no surplus goods, all new stock, add
postage 6,1 up to 15/-. 1 /- above 15/-.
Rectifiers, selenium cell, 12v 3amp 21 /-, 12v 4anip
25/-. 12v 5amp 27/6; giant 12v 6amp, aluminium fins, fume proof finish, 33/6. 24v 2.5.
amp 32/6. 24v 5amp 43/6. also 6v 0.5amp
6/, 6v 2amp 9/6, 12v 2amp 12/6. 12v 1.5amp
10/6, 12v 0.7amp 7 6; interesting data and
circuit supplied; many other L.T. types, including rectifiers for converting valve type
garage charger to metal rectifier.
H.T. rectifiers. new small selenium type. 250v 60ma
9/6. fit any ac/dc receiver, for 350-0-350v 60ma 13/6. 120v 20ma 7/6, 110v 60ma 9/6;
crystal diodes 2/6: 5ma instrument rectifiers
for Avo-Avominor 12/6; charger kits, 2v 0.5amp rectifier with transformer for 2v trickle
charger, ideal trickle charger for 2v cell, 13/6.
guaranteed one year; 12v 3amp rectifier with
50watt transformer and ballast bulb for 2,
to 12v charger, weight 7Ib 45/-. ditto w;tn
2amp rect., 35/-; ditto with 4amp rect. and
75watt transformer. £ 3/2; ditto 12v 5amp
rect. and 120watt trans. £ 4; heavy duty type
chargers for commercial charging, transformer.
rectifier, ballast bulb for one to 20-cell lamp
charger, 95,I-; ditto one to 12 cells 2amp,
95/-; ditto one to 20 cells 2amp. £ 6/5. guaranteed one year;
slider resistances 0.5ohm
10amp, 14/-; ammeters, 0-6amp, 12/6; eliminator kit. transformer, 2 condensers, 2 rectifiers for 120v 20ma and 2v trickle charge,
39/6;
Rothermel " Bullet "
microphones.
58'6; Lustraphone m/c mikes. 78/6.—Champion, 43. Uplands Way. N.21. Lab, 4457.
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GALPINS
408,

ELECTRICAL STORES
HIGH
STREET,
LEWISHAM,
LONDON, $ 6.13

Telephone :
TERMS:

Lee Green 0309.
Hospital

Near Lewisham

CASH
WITH
NO C.O.D.

ORDER.

EX-R.A.F. CALIBRATOR UNITS TYPE 18.
These units consist of 1-100k;c Xstal 2-EF SO valves
and numerous other components ( new boxed),
35 - each, P, F.
EX-U.S.A. ARMY HAND DRIVEN GENERATORS (as new). Output 162 volts at 60 mia,
3.1 volts at . 3 a., complete with all smoothing and
circuit diagram, 35 - each.
Ditto, 425 volts at
115 Ma, 105 volts, 32 m'a, 6.3 volts at 2.5 amps.
6.3 v. at . 43 amps. at 55,- each.
A
SPECIAL
LINE
OF
VOLTMETERS.
First-grade Moving Coil 0 to 20 volts 2,n. square
face, new boxed, 10:- each, in lots of 3, 16,
EX-R.A.F. MICROPHONE TESTERS. These
consist of a Ferranti 2/in, en/coil 0 to 1ni a meter
with
Westinghouse
Rectifier
incorporated,
calibrated at present 0 to 10 volts, microphone
transformer, jacks, etc., all contained in polished
teak case, size 61in. x 5) in.
Condition as new,
Price 326 each.
LARGE
RECTIFIERS
FOR
CHARGING,
6 or 12 volts at 6 8 amps. Complete with mains
transformer for 200 250 volts 50 cy. 1 ph., £: 2,6,
carriage paid.
EX-GOVT. NEW MAINS DIMMER RESISTANCE, worm wheel control 700 watts
variation from full to Blackout.
Price 631f/each.
EX-GOVT.
VARIABLE
RESISTANCES
(New), 450 ohms, carry 7 amp., 301- each, 4,000
ohms, carry j amp., 37,6 each.
MAINS TRANSFORMERS. Ex- Govt. ( New).
Tapped input 200 250 volts 50 cys. 1ph. Output
350 0 350 v. 180 m a. 6.3 v. 4 a. 5 v. 3 a. 4 v. 4 a.,
37 6 each.
1'6 post.
Another 500 0 500 v.
150 m a. 6.3 v.4 a. 5 v.3 a. 4 v. 4 a., 47,6, post 1/6.
Another 6, 12 and 24 volts 10/12 amps., 45 - each.
post 2,-. Another 14) and 17), volts at 30 amps
(auto wound), £4 15"-,
post 2/6.
Another
700,0,700 v. 80 m a. 12 v. I a. 4 v. 2 a., 30 -.
Another 350 0 350 v. 200 m' a. 6.3 v. 20 a. 5 v. 3a.,
45 -, post 2 6. Another 4, 6.3 v. and 12.6 volts at
12 amps., 45 -, post 2,6. Another 17j and 20 volts
at 30 amps., 95 -, post 3'6.
VOLTAGE CHARGER TRANSFORMERS
(Auto Wound), tapped 0, 110, 200, 220 and
240 volts 350 watts, 58-, post I6.
500 watts,
70/-, post 2,-.
1,000 watts, CS
Post 26.
1,500 watts, £7,15 -, post 3 6.
2.000 watts,
03115/-, post 5;-.
Double Wound 2 to 1 ratio.
(120,240 or vice versa), 4,000 watts, £ l2 10 -. C, F
AUTO WOUND TRANSFORMERS (Mains
Boosters), tapped 0, 6, 10, 19, 175, 200, 220, 225,
240 and 250 volts at 1,500 watts ( New ex-Govt.),
£5/10/-, post 5 -.
LARGE MAINS TRANSFORMERS, Ex-Govt.
(New) Input 200 250 volts 50 cys. 1 ph., in steps
of 5 volts.
Output 30,35 volts at 100 amps.
Price £ 12, C F.
AUTO WOUND TRANSFORMERS ( Voltage
Changer) tapped 0, 10, 20, 25, 90, 130, 150, 190,
210 and 230 volts at 1,000 watts. ( lt will be seen
that almost any voltage can be obtained from this
Transformer.)
Price ES 10,-, post 5,-.
MAINS TRANSFORMERS EX-GOVT. Input
230 volts SO cys. 1 ph.
Output 12) volts CT.
at 23 amps., 45/- each, carriage 5,'-.
METERS
ALL
BY
WELL-KNOWN
MAKERS.
Ex-Govt. new boxed 1st Grade
Moving Coil. 0 to 1 rn a., 21,- ; O to 40 volts,
IS ; 0 to 10 amps., 15 - ; 0 to 5 ni a., 176 ;
0 to 20 m a., 176 ; O to 50 m a., 20 - ; all 2in.
fsd. 0 to 3 m a., 22'6 ; 0 to 50 m'a., 22 6 ; 0 to
200 ms., 226 ; O to 4 amp. Thermo Coupled,
30 - ; 0 to 20 volts A.C., calibrated 50 cys.,
25 0 to 3,500 volts Electrastatic, 35, . All
2/in. fsd.
L.T. RECTIFIERS ( new), 6 volts, I) amp.,
76 each, 12 v. 1j amp., 10/6 each, 9d. poit.
Instrument Rectifiers, 5./-1., 10 or 20 m'a. types,
4 6 each

A
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PERFECT joy to build!—The 5- valve ac
or ac/dc 3- wave Superhet Assembly ( all
main components ready mounted on chassis),
forms the foundation of a powerful receiver
at a price you'll like; send postage now for
inll details.— N. R. S., 66, Parkhill Rd., N.W.3.
K,000 Selenium rectifiers by 13.T.C. and
4.1
Westinghouse, 5 types, 30 ma. to 220
ma., 50 to 360 volts. all new tested stock,
substantially discounted for quantities.— Apply
for full technical data and prices, Partridge.
Wilson at Co., Ltd.. Davenset Electrical Works
Leicester
( 8126
2nifd micropark TCC condensers; 4,580
3 .450
2mfd Picopark
TCC
condensers;
750
3infd Picopack TCC condensers; 250 4mhl .
Micropack TCC condensers; 1,460 0.001 Metalmite TCC condensers; 160 0.002 TCC condensers; 1,200 0.02 TCC condensers; 100 0.005
TCC condensers; 1,800 0.01 NSF' condensers:
1,580 0.01 blunts condensers; 3,000 0.0005
Hunts mica condensers; 4.000 0.003 Dubilier
condensers; 500 Him. valves X.P., It s volt;
900 Hivar valves XSG, it., volt; 1,200 3- gang
Ilivac valve socket platforms; 3,000 1 meg
volume controls, lin dia; 415 1 meg volume
controls,
in dia; 360yds red Periflex sleeving, 0.5mm int.
D; 360yils black Perinea
sleeving, 0.5mm int. D; 720yds yellow Peréflex
sleeving, 0.5min int. D; 1.000 screening cans
for 19min valves; 800 1 Inca volume controls.
3:
sin dia
some used); 100 crystal microphones,
Cosmocoril with 2 meg. in
leak.— Reply to Fortiphone, LW., 33, Copeland Rd., Rye Lane,
Peckham, S.E.15.
[ 8319
RITH RADIOCRAF"r, LW., the Leicester
speciahets, offer from their comprehensive
stocks : Tuning gear drives as fitted to the
famous Amerivan 11110 communications receiver complete with spindles and stator carriers, to- day's nearest quoted price £ 6/10, our
price while they last £ 1i 6,6; rotary converters, input 24v de, output 230v 50 cycles ar,
200 watts, in steel cases with carrying handle,
ideal for mobile amplifiers, etc., the best we
have ever offered, £ 3/15; battery communications receivers, type 1224, 5v s'het, RF stage,
1 to 9me in 3 bands, Muirheail dials, guaranteed tested and in perfect order, £ 11; RCA
modulation
transformers,
250w.
primary
10,400(1, secondary 4,35031, for pair of 813s.
£5; moving coil meters, 0-500 microamps,
flush mounting, lt.2in luminous scale, just the
job for a midget multi- meter, 7 6; sleeving,
'2. 1. 14, anm, 36yds, 2/6, 144yds 10,/-; tuning condensers.. standard 3- gang . 0005 ceramic
insulation, Um spindles at both ends for
clockwise or
anti-clockwise operation,
7/6;
Midget 3- gang . 0003, with SM drive and logging device, size only 1. 1/
2 x1 3
/
2x3in, 8/6; latest
lists post free on request.
RITU RADIOCRAFT, Ltd., Leicester. Tel.
-I58927.
[ 8623
Q PEAKER
trans,
tapped output, ultramiget,
5'-, midget 5/6, standard 8/-;
P.P. output ( 61.6 valves. A/A load 6.600ohms), output 7.5 and 15ohins, 21/-; Ferranti
P.P. output, heavy duty 2-1 ( massive job).
12/6; chokes, ultra-midget 40ma 5/-, midget
50ma 5/6, standard 100ma 8/6; hy. duty
150/200ma 12/6; tuning assembly, assembled
and fully wired for s.m.l. waves.
On chassis,
dial,
pointer,
I.F.s,
coils,
paddera
etc.
Series heater wiring for use with 6k8g, 6k7g
valves, complete, factory tested and aligned.
with circuit 85/-; 5v superhet fully drilled
chassis, 11 1/
2x 5x 2',/.tin,
7/-; AVO capacity
bridge, £ 11; single core screened cable, per
yard 9d; twin ditto 1 /-; nuts/screws, 4, 6.
8 BA 6/- gross ( 2 gross in all); Centralab
volume controls with switch, 5.000ohms to
1 meg, 6/-; English and American paxolin
valveholders. 13,- per doz; slow motion drum
drives, 3/-; Epicycle drives, 3/3; SML dials,
coloured,
2/-, 5x5[4 2/6; 2- gang condensers. 0.0005infd 11/-, ditto Tiny Tim fitted
trimmers, perspex dust cover, 2x lit.,x1 1/.,in.
17/6;
2- gang, 0.0001mfd 6/-, 2- gang split
stator, 0.00017mfd,
6/-;
3- gang, 0.0001mfd.
7/6;
condensers:
Electrolytirs,
24
plus
8infd, 350v, 7/6; 8 plus 8 plus 8mtil, 450v,
7/6; 20 plus 20mfd. 150v, 7/6 32mfil, 350v,
5 /-; 25mfd. 25v, 2/6; paper. amid. 1,000v,
7/6; 2mfcl, 1,000v, 3/-; 4m1d, 100v, 9,1; drive
assemblies: square plane M/L with escutcheon,
glass, pointer. etc.. 11/6; ditto full vision,
SML 12/6; relays, 400olim 12v 3/-, 100-25olim
6 or 12v 3/6; line cord, Sway 0.3amp per pi
3/- ditto 2 way 2/-: Weymouth all wave coil
pack with circuit 36/6; Weymouth midget
i.e. IF. trans. 465 Kra, pr. 18/9; standard
I.F. trans., pr. 15/-; ditto I.F.s 2Mcs, each
3/-; M/L t.r.f. coils with reaction, circuit,
pr. 7,6; M/L i.e. t.r.f., pr. 10/6; SML aer
ow. pr. 10/6; Bernards publication stockist.
television constructors' manual, 3/6; car and
portable radio ditto, 2/6; radio constructors,
3/-; etc.; comprehensive lists monthly; 21
/d
2
stamp enquiries; postage extra all or lets.
O. GREENLICK, Ltd. ' 34, Bancroft Road,
Cambridge Heath Road, London, E.1,
Tel.
Stepney Green 1334.
[ 8628
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A privately owned personally C011 ducted coaching service by post

the Albion 3-wave coilpack, the only
N EW,
pack giving the test data on every coil,
sery high gain coils used, a wonderful performer, only
36/6;
Sumrnersby
I.F.s, 465
kc/s, Q 160, a5/- per pair; Summersby "'
type midget coils, all ranges in stock, 3/3
,each, electrolytics. 16x8x450v. 6/6, 8x450v
4/.., 250 mfdx12v 2/6, 1.000 mftlsx6v 2/6,
25x25v, 2,-; A.C./D.0 5- valve superhet, cora1plete less cabinet, incl, purchase tax, £ 12;
,tuning units, etc.; to clear, Weymouth mid
,get I.F.s 15/- per pair; Weymouth eon pa,
30/•; Weymouth type 3 wave coils, 619
pair; Weymouth constructional drawings, 1 t.
per set; terms c.w.o, or c.o.d.. postage 6d
'extra; please note postal address only, prior to
moving into larger premises.— Castle Radio, 86,
Abbevville ltd., Clapham. S.W.4. [ 8486
T" metal reels, makers' price advance of
10Z on Sept. 15th necessitates price revision as follows: New bridge conn. fw. rect..
12v la 12 /1, 15a 15/5 2.5a 21/6, 4a 25/4,
'all p. 5a 34/1, 8,10a 48/6. p. 1/-; 24v 4a
I46/4, 8a 71/2, 16a 139/3, 30v 5a 63/8, 50v
5a 89.'8, 90v 56 166/4, all p. 1/3; Trans
200/250in for 6112v charger, 2.5a 25/-, P.
1/-; 5/6a 48/-, carr. 1/6; 8/10a 75/-, cam
2/-; replacements for valve chargers, state
,make, type, no. and DC 0/P; 150w slider
'res, all values 1/15a 24/6. p. 8d; 40w fleures
cents
complete
from £ 61913;
80w
from
£10/13/8 com. with refl, and susp. chains, etc.,.
carr. extra; 2d stamp for illus, lists; prey. adv.
goods still available; terms c.w.o. or pro
forma, c.o.d. post goods only.— Pearce, 66, Gt.
Percy St., London. W.C.1.
Angel). [ 8577
ADIO CLEARANCE, Ltd., 27, Tottenham
II, Court
Rd.,
W'.1.
Mus.
9188.— Mains
rails., PRI. 230v 50 cis. secs. 500,0. 500v,
170ma, 4v 4a CT., 17/6, inc. carriage.
PRI.
:230v 50 c/a, secs., 3ky 30ma ( 51ry no load),
300v 250nia ( 2 F.W. recto, in pare), 4v 1.5a.
4v 1.2a ( ins, for tube heaters), 6.3v 2.7a, 4v
24a, with 3 valveholders for recta, mounted
and wired ready for use, 37/6 care paid;
smoothing chokes, 2.5h 200ma, 7/6; electro.
Ilytics. 8mt 170v wkg. 2/3, 8mf 450v wkg. 3/3.
84-8m1 450v 5/-, 16/13mf 450v 6/-, 16/24mf
,350v 5/6, 32mf 350v 4/, 16/8/4/4 500V 6/6,
25mf 25v 2/-, 50rof 12v 1 / 9, 100mf 12v bake
lined tub 1/-, 100mf 6v cardboard wire ended
1 /-.
Meters: 0-30 ma. 21,(2in scale, flush mounting, 8/6; 0•750ma plug in, 21/.,in scale, calibrated for use with thermo-couple. 9/6.
Ex
R.A.F. visual indicators: a huge purchase has
enabled us to otter two types at reduced prices
Type 3, containing 2 complete %Veston 300
micro amp movements in bakelite case, 5/-:
cross- over needle type, as used with R1155.
containing two complete meter movements. 60100 micro amps, by Weston. Ferranti. etc..
5/11.
Lightweight high res. ' phones as used
with " 58 " set. 7/6; electro voice mikes, also
"58" set, 4/6; trans. for mikes. 2/-; 12v
vibrator trans., 5/6; small size I.F. trans..
465 ke ,s, 12/6 pr.; epicyclic, S.M. drives 6-1
ratio fit standard 1/,in spindle
2/-; ex-Admiralty 8.711. dials. ratio 1001. fit slcin spind.,
7,-6; éx-Ariny No 38 sets. 5- valve trans.-rec.,
range 7.4-9 me/s, complete with 2v valves and
junetion box ( as sued with No. 19 set in
tanks). 45/-; throat mikes, 3/6; roil aerials,
section, in canvas case. 7/6: high voltage
oil- filled condensers, 0.1nif 12ky test„
61.;
toggle switches. D.P. D.T.. 2/11: bakelite D.P.
S.T., 2/3; metal rectifiers. 12v la bridge type.
4/6; 250v 60ma 11W.. 4/6f high voltage .1.100.
800e 2ma, 1.'6; tuning condensers, 0.0005 small
size. 2 gang. 11/6; moving coil headnhones,
slightly used. 10/6 pr.; power carb. mikes with
sw, in handle, 6/-; power units with rotary
trans, and carbon pile V reg., input 24v.
outputs 300v 30ma, 6.5v 3.5a, with 12v in
will give 200v 35ma. 15/-: volume controls.
wire wound. 3w type. no switch. 2000. « on.
5000. 1K, 2K, 10K, 20K. 50K. 216; 2 gang.
'500/5000 316 5K/50K 3/6, 2,s- 300 minis,titre 2/-, 5000 15w 4/-; 50K. - 10w, fully
,shielded precision type attenustors, 7/6 volume
controls earb., no switch. 10K, 20K, 50K,
100K. lm, 2.'-; 2 gang IM/IM. 3/6; miniature carb., 1K, 20E. 100K, 200K, 1/6; 4-bank
switches with lin locator. 2,44,n spindle. 3
wafers, 2p 4w, 1 wafer 1P 4w, 6/-; other
SW, Sp 3w 1/9. ln 9w 2/6, 2p 2w 2/, IP
6w 2B V-. 2p 5w 311 abort spin 2/9: tubular
condo,, 0.001 1.000v. 0.005 1,000v. 0.01 1.000v.
0.02 350v. 0.04 350v, 0.05 500v, 6d: 0.1 350v,
711: 0.1 500v. 94: 0.1 600v. bakelised. 6d! 0.25
,500s'. 9,1: 0.5 350v. 1/-; mica condo.. 0.0001'2-3-5. 44; 0.001-2-4-5. 5,1: 0.01, 6d; 0.005
1.000v wiry.. 7d: 0.0001 3.000v. wkg.. 94::
ceramic condo, 2. 10, 20, 25 ÇO 10Onf
silver micas, most valves 10p1•6000of, 6.1,
vitreous res. lOw. 500, 2500. mum. 1/6; 20w
with clips. 2K, 8E -1200. 2000. 2¡-; 40w,
14K. tapped at 12K. 3/-: valve holders, 4p
1TX, 5p Brit.. Mazda Oct.. all amph., 64; Int.
Oct., Pax.. 6d; amph., 8d: EF50 type. Pax.
6cL, Micalex 1/, ceramic 1/6.
Special offer
Amph. Int. Oct.. with 2, 14-,w res. ( 100K and
wired across pins. Rd
[ 8601
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SERVICE

SATISFACTION

SINCERITY
ORIGINATORS of the B.N.R.S.

FOUR

YEAR

PLAN

Covers full syllabus of A.M.I.E.E.
A.M. Brit. IRE., and C. & G.
Radio and Telecommunications
Examinations at acost of

8 d.

PER

DAY

Free Booklet from .
Studies Dircctor, B.N.R.S.,
66, ADDISCOMBE Rd., CROYDON
Pr,cn2• Add, : omSe IA I

OPPORTUNITIES'
Ii iS 11111
11.1
shows
the
easy
way
to
secure
A.M.I.Mech.E.
A.M.Brit.I.R.E.
A.31.1.E.E.,
City and Guilds, etc

WE GUARANTEE-'NO PASS—NO FEE."
Details are given of over rso
Diploma courses in all
branches of Civil, Mech.,
Elec.,
Motor,
Acre,.
Radio,
Television
and
Production
Engineering, Tracing, Building.
Govt.
Employment .
R.A.F
Maths., Matriculation,eic
Safeguard you: future; send
'or your copy at once— FREE.
13.1.E.T., 387, SHAKESPEARE HOUSE.
t7, STRATFORD PLACE, LONDON, W.1.

COVENTRY
RADIO
COMPONENT
THE

4

SPECIALISTS

SINCE

NAPP "

1925

S VALVE

3 WAVE BAND, SUPERHET., A.C.
& A.C. D.C.
MAINS
VERSION,
NOW AVAILABLE,
CIRCUIT &
FULL DETAILS 6d. POST PAID.
(Latest list of components 3c1.)

COVENTRY
DUNSTABLE

ROAD,

RADIO
LUTON

68001,

November.

19-17

FREE!!
It is not often in these
times that you can get
something for nothing, but
it will cost you nothing
to hear

LOVVTHER-VOIGT
High Quality Radiograms
Electrograms & Loudspeakers
We shall be pleased to demonstrate to you, either here in
our Showrooms or in your own
home ( if you live in the Home
Counties).
Corne and see us and
hear quality at its best.
If you cannot call, drop us a
postcard and we will arrange a
demonstration

in your own Home.

ELMSLEIGH RADIO CO.
1102, London Rd., Leigh-on-Sea, Essex
rh,,,2: Leigh-on -Seo 75168.

EDDYSTONE

640'

We are now booking orders for this
first-class communications receiver.
Demonstration model
our Show Room.

on

view at

EDDYSTONE ' 504' in stock.
52 Page Catalogue of Components &
Accessories I - Post Paid.
B.T.S.
The Radio Firm of the South.

63,

London

Road,

Brighton

I,

Sussex,

BRITISH SOUND RECORDING
ASSOCIATION

•Cover,

the

Inter est ,

ol

professional

recording engineers — amateur recordists
and all interested in high quality reproduction.
"Sound Recording" the official Journal
published quarterly. Single copies 2/6 or
10 - per year post free.
Publications available to members cover
magnetic, disc and film recording, bibliographies. standard terms, etc.
Details of monthly lectures, information
bureau, visits and membership application
form from:

•

•
•

Hon. Secretary,
BCM BSRA, London, W.C.I.

November, 1947

Adverttsements

Wireless %% orld

S

ELECTOR switches. 5- bank, 25.way. per
bank 201- each; toggle switches, telephone
jacks, press switches, 20-way tag boards, E.S.
holders, lead ends, E.S. holders, screwed, Yealey type ewitch, 3-pole 2-way, each 18/- Per
dozen; voltmeters, 0-40, ampmeters, 0-50, 15/per pair; condensers, 8mfd 700 volt, 6/- each;
condensers, 4+4, 500 volt, 3/6 each; condensers, lmfd 250 volt, 6/- per dozen; Slydlock
fuses, 15anip, 15/. per doz; rotary switches,
5-section, 10- pole, 15/- each; 10-section, 20pole, 25/- each; 0.0003 tuning condensers, 3each; relays, 200 ohm, 3/- each; Octal plug
tops, 1/- each; postage extra; delivery by return.- Particulars, Denfords Engineering Co.,
Ltd.,
Box Trees Mill, Wheatley,
Halifax,
Yorks.
[8221
WANTED, EXCHANGE, ETC.
WANTED,
postand
pre-war
service
T sheets.-Particulars to Box 2593. [ 8324
MAGNAVOX
speaker,
model 154, 2,500
.1YA ohms, E coil, 2 ohms, 8 coil.-Box 3542.
ANTED, AR88, 11.206. or recent superpro.-Timms, 58, Elm As., Eastcote,
Ruislip, Middlesex.
[ 8608
" WIRELESS WORLD," Feb., April, May,
YY June, Sept., 1947: state price.-Ilooper,
" Roma," Teignmouth. ( 8388
'WANTED urgently. II.M.V. high-voltage
VT television
transformer
No.
24312B.Midelton, 16a, Castletown R(I., W.14. [ 8518
1XTANTED, 44, 45 and 46 s.w.g, enamelled
VV copper wire, or similar covering.-The
Exeter Ignition Co., Ltd., Summerland St.,
Exeter, Devon
[ 8337
CIENUINE; £ 50 cash offered for either an
Ait.88 or Eddystone 504 or 640; urgently required; receiver must be in good
condition; sac-Box 2887.
( 8397
eit. W. SMITH is Co ( RADIO). Ltd.. requiie
1...X
the following: new or , econd-hand radio
receivers and radiograms; all classes of radio
test equipment; highest cash prices paid.
G. W. SMITH & Co. ( RADIO), Ltd. 2, Cecil
Rd., Southgate, London. N.14.
Tel. Enterprise 5463.
[ 5116
R.A.F. pattern C.R.T. focus coil
10013/191 and scanning roils from assembly
10QB/144; also television scanning
transformers.-' Woodlands," Cropston, Leics.
MURPHY baffle model with short waves;
any 'dealer give immediate delivery,
taking Ferranti 146, scarcely used, part exchange; locality London.-Reliance 2900. [ 8326
RGENTLY needed for export, M.B.A. patterns 72, 74 and 4a laminations; Scott's
pattern 130 and 4a laminations or equivalent
in iron; 39s gauge copper wire, enamelled.Offers
to
A.W.F.
Radio
Products,
Ltd.,
Borough Mills, Bradford. [8526
E 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., Lek-ester Sq., W.C.2. Ger. 4447.
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REPAIRS AND SERVICE
MAINS transformers rewound, new transformers to any specification.
MOTOR rewinds and complete overhauls; firstclass workmanship, fully guaranteed.
F. M. ELECTRIC Co.. Ltd., Potters Bldgs.,
Warser Gate. Nottingham. Est, 1917. Tel, 3855.
MAINS
transformer
rewound
and
constructed to any specification; prompt delivery.-Brown, 3, Bede Burn Rd., Jarrow, 3460.
T OUDSPEAKER repairs, British, American,
-.1-4 any
make,
moderate
prices.-Sinelair
Speakers,
12, Pembroke St., London,
N.1,
Terminus 4355.
[ 3308
OUDSPEAKERS
repaired;
transformers,
clock coils, chokes, rewound; prompt
attention; prices quoted.-E.•Mason, 5, Balhani
Grove, Balham, London, S.W.
[ 7667
LECTRICAL measuring instruments skilfully repaired and recalibrated.-Electrical
Instrument Repair Service, 329, Kilburn Lane.
London, W.9. Tel. Lad. 4168. [ 6935
DICK-UPS, replacement coils for Garrard
-Itype, etc.; 5/3; trade enquiries invited.Radiorrafts. 10, Goodmayes Rd., Goodmaycs,
Essex, Tel. Seven Kings 4557. [ 7919
EWINDS and conversions to mains and
AL output transformers, from 4/6; pp equipment a speciality.-PrL. Rewinds, 4. Brecknock
Rd., N.7. Tel. Arnold 3390.
[ 6283
ERVICE with a Smile."-Itcpairers of all
types cf British and American receivers;
coil rewinds; American valves, spares, line
cord.-F.R.I., Ltd., 22, Howland St.. W.I.
Museum 5675
[ 1575
EPAIRS to moving coil speakers. cones,
SA, coils fitted field rewound or altered:
speaker
transformers, clock coils rewound,
guaranteed
satisfaction, prompt service; no
mains trans. accepted.
L.S. REPAIR SERVICE. 49, Trinity Rd.
Upper Tooting, London, S.W.17. [ 4819
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OUDSPEAKER repairs, vac rewinds, electric clocks, gram motors and pick-ups rewound and repaired; for real service send to:
Laycock Bros.
36, St. Stephens Rd., Manchester Rd., Bradford, Yorks. [8507
TURDY
rewinds,
mains
transformers,
chokes and fields; we give prompt delivery
and guarantee satisfaction; 14 years' expert•
ence; prices on request.-Sturdy Electric Co.,
Ltd., Dipton, Newcastle-on-Tyne. [4316
TOUDSPEAKER and transformer repairs
"almost by return of post"; we offer the
quickest service in the trade, at competitive
prices. Send Id for our monthly service bulletin, Dept. W.-A.W.F. Radio Products, Ltd.,
Borough Mills, Bradford, Yorks. Tel. 22838.
OUDSPEAKER repairs, any make, reasonable prices, prompt delivery, to the trade
and quality fans; 25 years' combined experience with Rola, Magnavox, Goodmans, Celestion.-Sound Service Radio, 80, Richmond
Rd., Kingston-on-Thames. Kin. 8008. ( 4977
EWINDS, mains transformers, speaker field
coil, chokes, high-grade workmanship, 7
(lay delivery; new transformers constructed to
customers' specification, singly or in quantities.- Metropolitan Radio Service Co.. 1021,
Finchlev Rd., N.W 11. Speedwell 3000. [ 3719
2 A-HOUR service, 6 months' guarantee, any
transformer
rewind,
mains
outputs
and ifs., etc., all types of new transf., etc.,
supplied to specification; business heading or
service card for trade prices-Majestic Wind
ing Co., 180. Windham Rd., Bournemouth.
OIL specialists-Tuning and oscillator coils,
1.F., L.F. and mains transformers rewound and wound to specification; wavewinding,
LS.
repaira -Electronic
Services
(R.T.R.A.), 17,
Arwenack
St.,
Falmouth,
('ornwall; and 49, Uxbridge Rd., Ealing, VJ.5.
DICK- UPS, replacement coils for Garrard
type, etc.. 5; 3; rewinds to clock coils,
fields, transformers, etc., replacement Marconi.
II.M.V., mains transformer coils, 18/•; 48hour service; trade enquiries.-Radiocrafts, 10,
Goodmayes Rd. ' Goodmayes,
Essex.
Tel.
Seven Kings 4557.[85 05
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THE "

FLUX! TE "

QUINS

AT WORK

"What's wrong with our wireless to- night ?
I'm sure we fixed it all right
Yes its squeaking and bleating
And keeps on repeating
"Now twerps-go and (etch the FLUXITE."

See that FLUXITE is always by
you- in the house - garage workshop - wherever
speedy
soldering is needed.
Used for
over 40 years in Government
works and by leading engineers
and manufacturers. Of all Ironmongers-in tins, 10d., 116 & 3/-.
•
TO CYCLISTS! Your wheels
will NOT keep round and true
unless the spokes are tied with
fine wire at the crossings AND
SOLDERED. This makes amuch
stronger wheel. It's simple-with
FLUXITE-but IMPORTANT.

•

The

FLUXITE

GUN put,

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

v\E
TITITTirti

ALL MECHANICS NM

Jiatil Ai ILi
IT SIMPLIFIES ALL SOLDERING
Write joy Book on the ART OF
SOLDERING and for Leaflets on

CASE-

HARDENING STEEL and TEMPERING
TOOLS with FLUXITE.
Price "
Id. each.

FLUXITE LTD.
(Dept ‘V VV.), Bermondsey Street,S.E.I

R

C

C

specification,
and transformers
single o
or quantity;
manufactured
rewinds
to
o

to all types of coils, transformers. etc.; qualified consulting engineers available to help
solve your problems; first-class service and
delivery-.-Millett & Holden, Ltd., 2, Pembury
Rd., Westeliff-on-Sea, Essex.
[
8480
EWINDS.- Armatures . fields, transformers,
pick-ups, vacuum cleaners, gram, motors,
speakers refitted new cones and speech coils.
Ali guaranteed and promptly executed.
New
vacuum cleaneis, most popular makes.
Send
stamped addressed envelope for list of radio
spares and c.o.d. service.-A.D.S. Co., 261-3-5.
behfield Road. Aston, Birmingham, 6. [8238
OUDSPEAKER
repairs.-L.
Cottenham,
the leading repair specialist of the north,
for your loudspeaker repairs; all types repaired, fields rewound to any resistance, field
replacement bobbins, keen competitive prices
and quick service; send to L. Cottenham.
Loudspeaker Repair Factory, Whetley Lane
II. Yorks; enquiries immed. attention.
Nr
itiNAL RADIO SERVICE di, TELEisl()N CO.- Trade service engineers:
mosediate service any district; re,vinds to all
types transformers, armatures, motors, loudspeaker cones, speech coils fitted, British and
American components and valves; enquiries
invited for contract trade service; multiple
Iransf or m er winding.-63, High St., St, John's
‘t
N.W.8. Primrose 6725. [ 6752
IIEGALLIER'S, Ltd.-Service with a guarantee. If you cannot get your receiver
serviced, let American specialists do the lob;
first-class workmanship only; specialising in
Air- King, Belmont, Challenger. Delco, Detrola,
de Wald. Emerson, Ferguson, Garod, HammerHallierafter, Lucille, McMurdo. Silver.
,Midwest. Majestic, Pilot, Philco, Scott, Spar,ton. Zenith, R.C.A., etc., also any British set:
due to lack of accommodation our service
branches are still dispersed; therefore apply for
forwarding instructions before despatching sets;
sae.
with all enquiries.-Degallier's,
Ltd..
BCM/DEG9, London, W.C.1.[ 8

R

L

MISCELLANEOUS
QPEECH disability; Mr. H. V. Hemeryc0o
4r.3U
stilts at Wigmore Hall Studios, W.I.
HILLING slotmeters. 5. 10, 20. 40a: from
35/...-Quicke. 1. Barnfield Rd., Paignton.
ARGE quantities of new unused Uni Radio
cables, various patterns, for disposal.Box 2984.
AVE-Vv'INDING
machine, designed for
cheap manufacture, requires exploitation.
-Interested parties write Box 3532.
8576[
.4-3A LCMINIUM chassis and panels to your
own specifications, from 3/9, plain or
punched.-13, Beare Lane, Darton, Barnsley.
" 1XT.W.," Jul. ' 42-Dec., 45 or ' 46; " Elect.
Eng.,"
Aug. ' 41-Apl. ' 46; offers.errinder, Iwerne, Dorset. [ 8612
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mfctrs. offer exclusive selling rights
to house-to-house salesmen, smart appearStl, SALE.
ance; exp. not essential.—Box 3452. [ 8550
"INERT cells ideal for ' phone and bell bat/. teries; 40 for £ 11618; c.w.o., exceptional
bargains—Matthews Stores, Ltd., 166, High
St.. Sheerness.
[ 8332
ltjtiLTI-winders and wave winders supplied
IVA- from standard types, or made to customBy Order of the Minister of Supply.
ers' special requirements.—Symax, Ltd.. 39,
WITHOUT RESERVE.
St. teorge's Rd.. Reading. [ 8462
ASHCHURCII, GLOS
NFORMATION required of " Santo" car
radio, anyone possessing or knowing same
(Within 2 miles of Tewkesbury and 7 of Chelplease communicate with J. W. Peck, Radio
tenham).
Engineer, 13,5, Town St., Ilorsforth, Leeds.
Sale by Auction
1:11 RAND new A.M surplus 2- volt radio ac11 cumulators at .ess than half the usual
of
price, 8/6 post paid; trade supplied.— Dept.
A large quantity of GENERAL STORES,
S., Entlelds, High St., Midsomer Norton.Soni.
including:
URGLAR alarm control boxes, with full
instructions; can be fitted by any comRADIO
EQUIPMENT,
PHOTOGRAPHIC
petent electrician; post free, £ 6/17/6, c.o.d.—
ACCESSORIES, 3 FILM
WASHING
MARailiolarm, 4, Bourne Circus, llaves, Middx.
CHINES, GLAZING PLATES. etc., ROPE
diagrams (individual designs) to and CORDAGE, TRAILERS, large assortment
order; chassis assembled from own parts;
of IIAND TOOLS, etc.. CABIN TRUNKS.
home-built
apparatus
completed,
adjusted,
CABINETS, etc.
wired, calibrated; rebuilt if damaged, as reAuctioneers:
quired.—Young, 3a, Bridges Rd., Wimbledon.
B
KNOWLES &
O follow their all-triode 4watt amplifier.
Nuplans announce their 15watt push-pull
in conjunction with
circuit with two-tone controls and negative
feedback.—Plans and circuit details from E.
G
HONE.
Bradley. Whinnie Knowe, Escalls Cliff. Sennen, Cornwall' sae, for Testgear Plans List.
SALE DAYS:
TUESDAY, WEDNESDAY,
MER1CAN magazines available.—F.M. and
THURSDAY and FRIDAY, NOVEMBER 4th,
Television, 30/-; Radio Craft, 19/6: C.Q.
5th, 6th, 7th, NOVEMBER 11th and 12th,
(Amateur Radio), 18/6;
Q.S.T. ( Amateur
1947, at 11 o'clock punctually each day.
Radio), 21 /6 ; Radio News, 25/-; Audio Engineering, 17/6, incl. one year.—For full list of
VIEW DAYS: THURSDAY and FRIDAY,
radio and other magazines s.a.e. Willen, Ltd.
OCTOBER 30th and 31st. MONDAY, NOVEM(Dept. 521, 120, St. George's Rd., E.10. [ 8239
BER 3rd, and MONDAY. NOVEMBER 10th,
Q'rEEI. instrument cases, dimensions, 81.
2inx
from 10 a.m. to 4 p.m., and on Sale Days from
8inxe2in,
sprayed
matt
black,
with
9 a.m. to 10.30 am.
hinged lid and chassis, only 76, post and
packing 1/6 extra; radio kits, the best and
CATALOGUE, covering complete sale, price
6d. ( postal orders ONLY), may be had of the
cheapest on the market, write for details;
Auctioneers Bruton, Knowles Ss Co.. Albion
senil stamp for bargain list that will save you
Chambers, 'Gloucester ( telephone Gloucester
pounds.—Ronald It. Brown, 63, Salisbury Av.,
Farnham Rd.. Slough, Bucks. [ 8359
2267), or George Hone, Tewkesbury ( telephone
Tewkesbury 10).
NOTE: Applications for
URALUMIN tube, lin 20 gauge 9d It,
catalogues to be sent in envelopes marked
13ft 9/-, 7/16in 16 gauge aluminium
ASII top left-hand corner.
tube 6d ft, max 12ft length's; aluminium
chassis 18 gauge 10x8in 5/6. 12x9in 6/-,
ADMISSION WILT. BE BY CATALOGUE
16x8in 6/6, 20x8in 8/-, 22x1Oin 10/6; all
ONLY.
21..-in depth; aluminium sheet 22 gauge 1/4,
20 gauge 1/9, 18 gauge 2/-, 16 gauge 3/•
sq It; all postage extra; also in stock aluminium angle,
lin; flat strip, moulding,
send s.a.e. for list of aluminium, etc.—Fanthorpe, 6, Ilepworth's Arcade, Hull. [ 8285
ADIO and electrical accessories ex stock
613A brass locknuts, 1/10 per
gross
(minimum 20 gross); a varied selection of BA
Send your burnt- out radio
screws, nuts, bolts, etc. ( list on application).
transformers to be rewound.
Paxolin strip and tubing, 2/- per lb; twin
screened flex, 50/- per 100 yards; 50,000
No technical data wanted.
ohm wire wound volume controls, 25/- per
,dozen; coil and valve screen tins, 1 9/16inx
Post Transformer well packed,
1¡,inx4 1/
4in,
3/- per dozen; tinned copper
labelled with your name and
wire ( minimum 561b),
2/- per lb; radio
chassis, 8inx6I,inx2 1/
2in, £ 5 per 100; trans
address and marked
mitter racks, hinx19inx17in, 15/- each
" For Rewind"
.I0IIN DOWNTON Zty Co., 89, High St., Epping. Essex.
Tel. Epping 2163. [8282
A new " Telecraft " Cone and
WORK WANTED
speech coil will improve your
TNSTRU1MENT gear cutting capacity.—Lloyd
.1,r Ramsden, Huntingdon St., Nottingham.
Loudspeaker.
lonT press capacity available up to 25
tons, and assemhly, in London area.—Box
1437.
[ 8074
0011. formers, all types made to your requirements, large or small quantities.—
297 ,299, HIGH ST., CROYDON
Box 2809.
[ 8356
SSEMBL1NG, wiring and construction of
small elec. equipment; qual. work, quick
deliv.—Smeca, ltd., 74, St. James St., E.17.
WE make wireless and radiogram cabinets
VT for home and export; immediate
deliveries.—Radiac, Ltd., 26, Brondesbury Rd.,
London, N.W.6. Maida Vale 8792. [ 8025
VIOXWINDERS, 74a East Hill, Wandsworth,
8.W.18, are now able to quote you for
your light press wink, blank form or piercThere are Candler
ings, milling, turning and guillotining. [8382
Morse Code Courses
UALITY enthusiasts! Have that new high
fidelity set you are contemplating de. '
for
signed and/or built by a specialist; all types ,
BEGINNERS AND
of apparatus built to requirements.—Write for
quotation to BEM / HIFIDEL, London, W.C.1
OPERATORS.
ET us build that new radio for you; each
Send for this Free
receiver
is
specially
designed,
under
laboratory conditions, to fulfil your most
"BOOK OF FACTS"
exacting requirements.—For further details:
E.D.C.O. 24, Belmont Circle, Harrow, Middx.
It gives full details conRAWING and tracing work for radio and
cerning all Courses.
electrical engineering, jig and tool and
light engineering, photoprinting; full sets of
CANDLER
SYSTEM
CO.,
drawings undertaken to commercial or Minis- THE
try standards—Drawing lk Tracing Ltd.. 456a, (Room 55W), 121 Kingsway, London, W C.2
Ewell Rd., Tolworth, Surbiton. ' Phone ElmCandler System Co., Denver. Colorado, U.S.A.
bridge 7406.
[ 7703

I

A New
GRAMOPHONE
UNIT

B

rIRCUIT

Specially designed for use with
T
lightweight pickups
Heavy cast, non-magnetic,
12 in. turn- table
High torque, frequency controlled motor, 200-250 volts
50 cps.
Robust
direct
mounting
plate 14 in.
12 in.

Price ( Exl. Pickup) £6 0 0
P.T. Extra fl
6 8

B.B.

LTD.

39/43, WEST HILL, S.W.18
ememszummo

PUT 8765

In time following list of
Famous American Publications is a magazine you
require.
One year
THE RADIO AMATEUR CALL BOOK

35s. Od.

RADIO MAINTENANCE......

I7s. 66.

ELECTRONICS ...

73s. Od.

AUDIO ENGINEERING ...

20s. Od.

"CO" THE AMATEUR JOURNAL

I7s. Ed,

REFRIGERATING ENGINEERING

I7s. 6d.

AMERICAN PHOTOGRAPHY ...

I7s. 6d.

POPULAR MECHANICS ...

I7s, 6d.

POPULAR SCIENCE .

I7s, 6d.

TELE TECH (2years only)

37s. Ed.

Send your remittance and order to us
and we will arrange for the American
Publishers
to forward you
regular
monthly copies post paid with the
minimum of delay.

DALE INTERNATIONAL
Publications Ltd.
BOLSOVER STREET,

LONDON, W.1

Telrphone : Museum 1023

CO.

EORGE

A

D

R

.1 JIEIUt.I

RUTON,

L

REWINDS

SOUTHERN TRADE SERVICES, LTD.

A

MORSE

CODE

TRAINING

Q

L

D
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,eLIWILSOe
NOW

IN

STOCK

IMMEDIATE DELIVERY
I.F.

TR %NS.

465 kes., giving the choice of three degrees of selectivity.
1. High Selectivity. 2. Medium. 3. High Fidelity.
Controlled in three position ewitch.
Iron cored,
screened. The second LK ie, mitre tapped on both
primary awl secondary to n
damping. Circuit
diagram eupplied. Price £1
Pair.

NEW CIRCUIT
A C.T.R.F. High Fidelily Rezeiver.

SITUATIONS VACANT
Vacancies advertised are restricted to persons
or employments excepted from the provisions
of the Control of Engagement Order, 1947.

5 Valves.

2 IIite impedance detector, Triode
.111
bitn.lm. Medium and Long. Proind Ext. Loudspeaker. Blue prints,
3 6.
• laal and one theoretical.

AGENTS FOR THE coLoNi Es. -CROWN
Applications from qualifient candidates are

6- VALVE SUPERHET CIRCUIT
3 Wavebands.
A.C. only.
A circuit that will phase the most critical.
This circuit has been designed to receive all worthwhile eitations on the medium wave liand 200-540
inetreid with a high fidelity output. Short Waves
(16.47 meteco) are oc good as obtained on some purely
shop- uave receivers.
Auetralia and America have
been received regularly hy many of our customers
at loudspeaker strength. Long Wave:
The few
stations now operating are well received.

Valve Sequence. Frequency change ECIf35.
I.F.
Amplifier Elii39. Second detector, tint LP Amplifier
and AVC, 1113C35.
Connections for gramophone
piek.up.
Coils. inset fron.cored unit, minipletely assembled,
eallibmted and tooted.
Chassis. 16 gauge aluminium, strong and rigid.
Three fuser lllllll ntml on Mains Tramformer. 2 for
maim input primary, one in negative rectifier feed,
giving absolute safety m eme of breakdown or electro.
lytic condemer, overload or accidental short circuit,
thus preventing burning out of halm transformer.
Controls are as follows :-

Blue Prints.
2 Practical and 1 theoretical
detailed priced lint of component., 36 per set.

J

with

R

We are always pleased to demonstrate Receivers built
from our blue prints without obligation, and you are
cordially invited to call, see and listen.

J

One minute's +yolk from Chaneery Lone
Underground SI al ion

30Z HIGH HOLBORN,
LONDON W.C.I Phone 8016orn 463/

DELIVERY from STOCK
AVOMETER Model 7 ... 819 10
(core. ded packing 26 extra)

0

Avominor DC Test Meters* . ... 4 Gns
Avominor AG/DC Test Meters. ... £8 10

r

1/. Regd. Poet and supplied on Easy Teems If
desired.

Stuart Centrifugal Electric Pumps
mor all pumping purposes, garden fountains, etc.
No. zo, too gall,.
15 10 6
No. it

3oo

„

filf 16

Inc. foot valve and strainer, earn paid
adjustable fountain jet, O J.

0

sTUART

Itifirphy Richards Cyldon Door Chinies... 49/6
Poet Free.

The LONDON

RADIO SUPPLY CO.

The L.R. Supply Co. Ltd.

I

BALCOMBE

7.st.

invited for the following pest :RAM° Officer required by Nigeria Government
for 18-24 months, with prospect nif permanency.
Salary according to age and war service in scale £ 600 to £ 800 a year ( including
expatriation pay).
Outfit allowance £ 60. Free
passages.
Candidates under 40, must hold a
Postmaster General's first-class certificate ( or
equivalent) and have had recent experience in
operating wireless and ntirection finding stations used for air service circuits.
Apply at
once by lei t:r. stating age, whether married or
single. and full particulars of qualifications and
experienve, and mentioning this paper, to the
Crown Agent, for the Colonies, 4, Millbank,
London, S.W.I, quoting MIN / 18280 on both
letter and envelope.
84
ADIO testers required by large manufactur ing firm in Erith; experience in production testing.-Apply Box 3446. [ 8516
t ALITY control engineer required by firm
manufacturing radio and electrical equipment, ELE. London area.- Apply Box 3436.
rr EST gear maintenance engineer for main-1tenance and development of production
and laboratory test equipment; 5- day week;
salary according age and exp.-Box 3438.
T EADING London amateur dealers have va RA ', envies for counter staff; seniors ( must be
Hams) and juniors; vacancy also for shorthand
typist.-Full details salary reqd. Box 3440.
UNION engineer requirent for development
0
of radio components by progressive company in London area; degree or equivalent in
electrical engineering essential.- Box 3442.
ADIO service engineer wanted for trade
organisation;
considerable
practical experience essential.- Write only, Visor Service,
Ltd.. 153. Salway Hill, Woodford Green, Essex.
UNIOR laboratory assistant
with some
knowledge of physics and sonne electrical
training.-Write, giving details of experience,
age, etc., to:
A. H. Hunt. Ltd., Bendon
Valley, S.W.I8
[ 8354
ELEVISION aerial installation engineers re-1quirent by expanding London company;
working knowledge of radio, good head for
heights and able to drive; good wages and
bonus.-Box 3435.
8
-NI- ALE progress
clerk required by [1a 4rg
8e
4
LIS radio manufacturers, S.E. London area;
• have experieitee of purchasing progress;
stating age, experience and salary re nui e,-, I, in
Box 2597.
[ 8329
elOMPETENT radio service engineer required
•
will, experience on all makes receivers,
television
knowledge useful;
North London
area- Apply
Ferguson
Radio
Corporation.
Ltd., Gt. Cambridge Rd.. Enfield.

Q

Tone Control. Auto Volume Control combined with
on, off switch.
3 Wave- band Wave.change ewitch.
Tuning control with slow motion drive and the three
wave band dial mounted iin aluminums. front panel
with magic eye indicator above panel.
We should like to emphasise the excellent quality of
reproduction.

'Plus

R

L

SPECIAL
VARIABLE SELECTIVITY
FORMER

ELEVISION aerial installations and oem al
maintenance, full range of antennas sup
plied and/or installed by experts; removaland re-erections arranged; our pre-war Trade
Service Dept. is now open.- Brochures from
Wolsey
Television, Ltd., 87.
Brixton
Hill.
S.W.2. Tulse Hill 1240.
17320
ESEARCII engineers with well equipped
electrical and mechanical laboratories and
drawing office, are prepared to undertake the
design and/or fabrication of special scientific
and industrial equipment; the organisation is
suited to the design or research on the industrial electronic and other fields, also the design
and construction of specialised and ancillary
apparatus.-Box 3525.
[ 8559
ARGE firm of woodworkers are developjug
mills,
machining,
veneering,
assembly and
finishing shops for specialised
production; these shops will be controlled
by men of ! tug technical and practical experience;
these services
will
be available
shortly, and we invite enquiries from firms
of goctl standing or their accredited agents;
the plant is most modern and capable of
fabrication of a high-class production; technical service available to prospective clients
immediately.- Box 2594.
[ 8325

1925

llUSSEX

T

to
CHEMICAL
18 years, laboratory
requirenl for
assistant,
manufacturing
age 16
6
6
nyincern at Surbiton; Matriculation or equivalent standard of education essential.- Write.
stating age, exp. and salary req.-Box 3534.
elOVERNMENT department lias vacancies
for radio mechanics experienced in model
shop manufacture, assembly and test of communication equipment; salary commencing at
£250 rising by annual increments to £ 375.Replies to Box 3437.
[ 8481
QEN1OR and junior radio service engineers
required for rapidly expanding service
establishment; good class work and pay, with
excellent prospects; ex-Service radio mechanicr
welcomed.- Apply F. S. Knowles, 403, Croydon
Rd.. Caterham. Surrey.
[
8479
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VALVES

246 HIGH SI HARFsoui IWlO
BRIMAL - 11)5, 11/6, 513,250A, 6136, 6K6, 6117, 68,17,
60577, 6T7, 6V6, 785, 787, 7118, 7(16, 7Y4, 8D2, 91/2,
10D1, 11133, 1105, 12887, 2524, 1502.
COSSOR.-2P. 4TPB. 4T8P, 138PA, 132PA, 40817A,
41MHL, 41MP, 4IMPT, 4131RC, 118TH, 42-0T,
420T-DD, 42 ?TB, 202VP,202VP11.203THA, 210DDT,
2101)0, 210LF, 21580, 220HPT, 2200T, 220P, 220PA,
DDL4, MP/PEN, MS/PEN, 518,PENB, MVS/PEN,
0E4, 0M6, 0E9, OMIO, PT 10. 13130.
HIvAc. - xii, X H, XL, XP, XSG, XY.
MARCONTOSRAN.-CRT.E4102/B/7,
041,
1/42,
063, DA30, D02, D1.63, 151.7451, Db741, GT1C, GIJ,io.
1630, 1163, RAI, 11D24, 111,2, 111.2K, KT2, KT41,
KT44, KT61, KT63, KT66, KT71, KT74, KTW61,
KTW63, KT241, KTZ,63, KT273M, 1.2B, 1.63,
113513, 1111141, MKT4, ML4, MS411, ESP& MX40,
N14, P2, PT25H, PX25, QP21, 823, 1210. U14,1716,
1717, 1718/20, 1731, U50, 1752, 1274, VMP40, VM8413,
W2I, X6151, X65, X71M, 263, 1123, Z22, 263, 301,
302. 303, 304.
NAZDA.-AC2PenDD,
AC5PEN,
AC5PENDD,
ACOPEN, AC P, ACPeo, ACP4, ACT111, DI, DCP,
DC60. DD41, DD 101, DD207,
11210, 11L21DD,
901.23, FIL23DD,
I, HIAIDD, HL42DD,HL133DD
HLD1/1320, P41, Pen25, Pen45DD, Pen 46, Pen453DD,
PenDD4020, Q223, QP230, 80215, SP4I, 8P42,
8P2220. TH41, T11233, TH2321, TP22, TP25. TP26,
17403. U117, V914. 1223, VP41, VPI33, 121322,
17 Y5/300.
IIIILLARD.-204A, 21/13C, 5174, 513, 6132, 000,
6D6, 617, 6L6, 6Q7, 0117, 164V. AZI, A231, CBL31,
CCH35, CL33, C21, Clic , CY31, DAP91, D733,
0221, DPI!, DK9I, 1/1.35, 1/1.92, 11024, 11026,
1/030,
DW2,
DW4/359,
EA50,
E1334,
EBC3,
7.11033, E111.21, ECOS, ECC31, ECC32, 110034.
E0035, ECM', ECH35, EF5, EF6, EF9, E222,
11736, E737, 1.739, 27,0. EF54, EL2, EL3, EL32,
EL33, EL35, EL38, 111.50, EM4, 25134, EM3h, PC13,
PC13C, 7W4/500, 111,13e, HV 112, liVR2A, 1124/500,
KBC32, K735, K K32, K1,35, Pen4VA, Pen428,
PenA4, PEI, MUHL, PM4DX, PM12M, PM22A,
214220. QP22B, 8P4, 8P4B, 8P13, SP13e, T6D,
TDD2A, TDD13e, T1148, TH21C, TH30C, TT4,
U52, 122, VP2B, VP4, VP4A, VP13A, VP130,
UBL21, U01121, U221, 11231.
AMERICA/I.-OM. 1A4, 1A5, 1134, 1D7, 1E5,1E7,174
1E5, 1E6, 1F7 IG6, 1146, 11,C6, 11.115, 185, 1T4,
1T5, 1-V,2A6,2A7,286, 2137,2X2,3A8, 387/1291, 5U4,
514, 523, 523, 57A, 6.43, 6A4, 6A6, 6AB721853,
6AC7/1852, 6AE5, 6AE6, SAGS, 6AG6. SAO?, OAKS,
6114, 687, 6118, 604, 605, 6C6, 6138, 6112, 6D6, 6D8,
6E5, 6E6, 6E7, 676, 677, 678, 606, 6F16. 535, 637,
WO, 6K6, 6167, 6K8, 61.5, 61,6, 6L7, 6E7, 6Q7, 6P5,
6117, 68A7, 6807, 6877, 6807, 86117, 6817, 68117,
681,7,68N7, 0887, 6887,13T7, 626, 6X5, 615, 625/1225
7A6, 7A7, 7115, 786, 787, 7B8, 705, 706, 707, 7117,
787, 7Q7, 714, 10, 12A, 12.15, 12A6, 1287, 12138,
12J5, 12K7, 1288, 12Q7, 12807, 12887, 128K7,
128Q7, 12875, 12887, 1225, 14A7, 1486, 14Q7,
15, 17, 20, 22, 25A6, 2515, 25Z4, 26, 281/7, 29. 30,
31, 32, 39, 34, 35A5, 3525, 36, 37, 38, 39/44, 41, 42,
43, 46, 48, 49, 50, 53, 55, 57, 59, 77, 79, 80, 81, 83,
84, 89, 807, 832, 866A, 954, 955, 956. 11726. 1299A,
1626, 7193, 9001, mu, 90.13, 9004, 9005, 9006, sad

npeo,

101 more byes.
Order C.O.D. above listed numbers or equivalents
(subject to stock). Please enquire for any valve you
require, even i
fnot listed. We may have it. Old and
new types are arriving daily.

THIS MONTH'S SPECIALS:

Metal Types, 61.6, 6K7, 6J7.
Taylor Helen on easy terms.
Service Sheets, British, 10/6 per doses.
Electric Motor, to work off 3! to 8 o. battery, 12 6.
Tuning Unit TU513 with instructions on ma eina

(Dept.
246,

High

Street,

WW,,
Harlesden,

TELEPHONE

N. W.I0

HANDSETS

Made by T.M.C. for Government use,
and incorporate self-energising inserts
(permanent magnet balanced armature). Ideal for house, office, works,
shop or house- to-shack communication.
Whilst stocks last, price only

II/6d. each or 22/6d. pair, with diagram, plus 2/- packing and postage.
Fantastic value, dont miss them!

WIRELESS SUPPLIES UNLIMITED
(Proprs. Unlimitex Padio Ltd.)

264-266, Old Christchurch Road,
BOURNEMOUTH, Hants.
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laboratory assistant, 20-22. mitt.
JUNIOR
some knowledge at chemistry, preferably

RADIOLYMPIA 1947
LOWTHER-VOIGT
REPRODUCTION

THE LOWTHER MANUFACTURING CO.
Lowther House, St. Mark's Road.
BROMLEY, KENT.
Rae. 5225

TRANSFORMERS & COILS
TO SPECIFICATION.
JOHN

REWOUND

FACTOR

LTD.,

(Formerly Stanley Cattell Ltd.)

9-11 East Street, TORQUAY, Devon
'Phone: Torquay 2162

POST-WAR TELEVISION

We Guarantee " NO PASS— NO FEE'
Prepare for to- morrow's opportunities and post-scat
y
i
ntpcittion by sending for your copy of this very
formative 112-page guide NOW—FREE.
INSTITUTE
OF
ENGINEERING
TECHNOLOGY ( Dept. 3881

17. Stratford

Place,

London,

W.

INSTRUMENTS

made

to

nEVELOPMENT

45,4,

measure

for all electrical
and communication
engineers

£4 I7s. 6d.

AUSTIN

MILLS

LTD.

"VIBRO-ARC "Engraving Pen

O

C

S

L

THE HOUSEBOAT WORKS, RADLETT,
HERTS.
Phone: RADLETT 5674-5-6

(
8619

TRANSFORMERS & CHOKES

R

The mIcance in Radio Technique offers unlimited
opportunities of high pay and «cure posts for those
Radio Engineers who have had the foresight to become
technically qualified. How you can do this quickly
and easily in your spare time is fully explained in our
un'clue hand book.
Foil details are given ot A.M.I.E.E., A.M.Brit.I.R.E.,
City & Guilds ELUL.. and particulars of op-to- b
ite
coumes in Wireless Engineering, Radio Servicing,
Short Waves, Television, Mathematics, ele.. etc.

BRITISH

R

£7 I9s. 6d.,

SURPASSED!

OR

REAL BARGAINS

C

YET TO BE

MANUFACTURED

up to Inter-B.Sc. standa-d, for raw material
aml process testing.—Write, giving details of
experience, age etc., to: A. H. Hunt. Ltd.
Bendon Valley. 8.W.18.
[8353
rrECHNICIAN wanted for Glasgow, carrier PERFORMANCE METER No. 2for A.C. mains, 230 v.
•a•
and picture telegraphy, good knowledge operation, brand new and complete with theme valves,
2EF50, 1EC52, 15l4(1, 1163 Metric Eye, this instrument
electronics radio amateur or telecommunica- Is built into agrey steel cabinet size 9x 10 xsin., with the •
Eton, City and Guilds preferred with construc- magic eye brought to the front panel, would be ideal for
tion
experience
essential.— Address,
1190, making into television pre-amplifier, bridge instrument, or
Wm. Porteous & Co., Glasgow. [849? pone, pack and amplifier for the 1147, eta.
ADIO test gear" maintenance engineer for
plus 7,6 carriage
maintenance and development of production and laboratory test equipment; 5-day
week; salary according to age and experience. EX-ARMY No. 22 SET, transmitter and receiver coat
—Write Personnel Officer, Ferguson Radio Wiled. Range 2 to 8 Mc's (35 to 150 metres). This Is a
Corporation, Ltil.. Gt. Cambridge Rd., Enfield. powerful set and operates on RIT C.W. and MCW. Amazing
HIEF of progress required by large radio value. Prime, complete with 13 valves, bearl•set, mike
concern in West London area, 30-35 years fn.oving colt) and power pack for 12 v. operation.
of age, experience of factory progress routine
canin e in .
in all departments essential, including assembly, shops, coil room and press shop, etc.—
NAVY INDICATOR, MODEL AN APM, with
Full details, salary required etc., to Box 3443. U.S.
38s, C.R. tube, 11 new valves, 768E7, 16116, 1600, 16%5,
ONDON retailer needs manager immeili- 1high voltage rectifier 2X2, cables remote control unit,
ately for high-class radio, television and and lnatruction book are included. These units are crated
electrical appliances, leading agencies; initia- and haie never beta opened. Price, Incl, crate and cari-..
tive, efficiency, mature experience and good
Without crate to callen, £4 10e.)
references essential; details and salary to:
Box 3557.
engineer required for test
1
.e e stock full range of Standard romponents, otc.
gear and measuring instrument design;
previous experience and technical qualifica- send for our List " W.VV." for details and prices.
tions essential.—Send full particulars to Taylor Electrical Instruments, Ltd., 419, MontCHARLES BRITAIN ( Radio) LTD.
rose Ave., Slough.
[ 8627
riRPERIMENTAL
engineer
capable
of 2Wilson St., London, E.C.2. Phone: BIS 2966.
▪
assisting in development of electroacoustical apparatus and sound recording systems,
B.Sc. or equivalent qualification preferred,
West Middlesex district.—Apply stating age.
details of education and exp., to Box 3449.
L't LASS blower required tor our plant lab•-,R oratory, experienced with scientific glass
High Qual.ty
Vacuum Impregnated
work, including electrode systems and glass
to metal seals.—Apply in writing, stating age,
experience and salary required, to Bosta Pur,
Drug Co., Ltd., Personnel Dept., Station St.,
Nottingham.
[8494
LOWER CARRS
MARINE radio.—Sales executive with wide
STOCKPORT
.1-U- selling experience and sound technical
knowledge required for responsible position
Telephone : STO. 3791 [ scab) shed 20 years.
with important radio communications manufacturers; must be accustomed tor preparing
schedules and quotations awl dealing with
contracts.—Box 3529.
(8571
ADIO and electronic draughtsman for lay
1-e.. out work, etc. used to mechanical design of electronic equipment, required for ReFor rapid engraving any
search Section; West London d)strict; 38hour,
5-day
week.—In
applying gise full
metal—hard or soft.
Post
details of experience, qualifications, age and
Operates
from
4-6v.
salary required. Ici Box 2596. [ 8328
Free Battery or A.C. TransADIO receiver engineers and designers reformer giving 6-10 amps,
quired for development department of
modern radio factory in Mirwaun, near AberHOLBOROW & CO.,
dare, South Wales; write in first place to
I
. fslossiet nvenue, Wallisdown, Bournemouth.
Personnel Manager, Sobel' Industries, Langley
Park, Nr. Slough, Bucks; stating age. qualifications, experience and salary required. [8531
PPORTUNITY occurs for technical designer to join progressive organisation,
excellent prospects for energetic young man
experienced
in
communication
receivers,
ACCU eATE LY ana QUICKLY
high trequency and electronic equipment.—
Chassis, Branca, Shrouds, Condes'
Write in confidence to Radio Vision ( Leinor and Transformer clips -cester), Ltd., 58-60, Rutland St., Leicester.
TREPANNING Steel or Alumini llll 1.
ORRESPONDENCE
clerk
required
for
Five sises- 12' to 36'
Full particulars from
large radio manufacturers in North London; some knowledge of radio and electrical
A. A. TOOI.,S. ( WI,
circuits, salary according to ability and ex197a. WR1TEACRE ROAD
ASHTON-UNDER-LYNE
perience.—Write, giving details and full particulars of education, experience, etc., to Box
249, c/o Era Publicity Ltd., 166, Camden
High St., London, NAVA.
[8515
MURPHY RADIO, Ltd., lias-e a vacancy
-1-91 for a scnior engineer having considerable experience in the development and design
Use " Quixo " method
of communication receivers and allied equipof battery testing.
ment.—Apply in the first place in writing,
giving full particulars and stating salary reReliable results.
Guaranteed.
quired, to: Personnel Department, Murphy
Send for interesting leaflet
Radio, Ltd., Welwyn Garden City, Herts.
Rits ors battery testing.
ENIOR development engineer required in
television
design
laboratory;
good
honours degree in Physics or Engineering and
at least 4 years' industrial experience of television receiver development essential.—Applications, giving full particulars of training
and
experience,
to
Personnel
Manager
(Laboratory), Murphy Radio
Ltd., Welwyn
Garden Cite. Herts.
[ 8352
for
ECTURER in radio communications reTalking Picture Apparatus.
quired with science degree or equivalent,
and a good practical outlook, age preferably
Caesium Photo- Emissive Cells Only.
not over 30.-- Apply by letter, giving fullest
details of age, education, experience and salary
RADIO- ELECTRONICS LTD.,
required, to The Principal, E.M.I. Institutes,
Ltd. ( Associated
Company
with
II.M.V.,
St. George's Works, South Norwood,
(olumbia, and
Marconiphone.
etc.).
Grove
London, S.E.23.
Park Rd., Chiswick. W.4.
[8501

PHOTO- ELECTRIC CELLS
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U.S.A. RADIO Aircraft RECEIVERS
Type CCT 46145
Made by Stromberg-Carlson
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VALVE
engineer.—A
vacitney occurs milli a
w
jiti
i‘
e.
ell-known firm for an engineer to act 1.
F
it
, in the capacity of technical assistant to the
works' manager; must be capable of haw]
ling problems arising in connection with ti:
design and manufacture of radio transmitting
valves— Write stating technieal qualifications,
experience and salary sequin- l. to Box 3275.
T ONDON appointment offered to assistant
.1-.4 physicist wifh a leaning to radio and
electrical inrcuits; applieants should have appropriate theoretieal qualilica Guns, and not
less than
two years' experience. and
will
be required to develop the eleetrieal aspects
of plastics evaluation in a large chemical
manufacturing company; the work offers prospects for promotion; commencing salary range
£375-£500.- - Box 3526.[ 8560
ESIGN engineer required by firm specializing
in communication and
amateur
equipment; must be/ capable of electrical and
mechanical design of receivers, low- power transmitters, etc.; degree standard preferred but
not essential; unusual opportunity for engineer
able to put new ideas in production from start
to finish; sound knowledge amateur equipment
esscntial.—Please state fully experience and
salary required to Box 3439.
[ 8492
1)111 ADIO service engineers for employment
-Lt in works and in field; vacancies exist in
a well known company with excellent pros.
pests, primarily in the London area; applicants should have a comprehensive knowledge
of radio servicing and a minimum of 2 to 3
years retail or industrial experience in re
pair
work;
5-day,
44- hour
week;
wages
according to experience and at prevailing
levels.—Apply stating age, giving full details
of experience and wages reqd. to Box 2536.
EQUIRED immediately by large firm in E.
AL London sirva, • engineers for development
work on ILE. and ‘'. 11.F. transmitting and
receiving equipment; applicants should have
a degree in either physics or engineering, and
experience in some aspect of the above- mentioned work, or should have very extensive
experience of responsible work on projects in
this field; only first-class engineers can be
considered for these pods.—Apply stating age.
experience and salary required to Box 3451.
ROWN AGENTS FOR TIIE COLONIES.--Applications froto qualified candidates
are invited for the following post: Assistant
Inspector of Police ( Signals Section) required
by Uganda Government for 2-3 years with
prospect of permanency; salary according to
age and war service in scale £ 300 to £ 500 a
year, plus uniform allowance £ 10 a year, out.
fit allowance £ 30, free passages and quarters;
Miniature in size ( 101" x 6" x ). but gigantic in
candidates. under 35 and preferably single.
performance and tone.
should be educated to School Certificate stan•
The
" Comet " is obtainable in Light Walnut, Dark
dard,
be capable of maintaining ex Army
Walnut, Black, Maroon, Cream, or pastel shades of
wireless sets Nos. 9, 18 and 21 receivers anil
blue,
pink and green.
transmitters, have experience of bench work
and of battery charging and maintenance,
erice £14.14.0
ability to use instruments, detect faults and
effect major
repairs, and
some mechanical
Plus 83.5.4d. pur. tax.
knowledge of petrol engines and ability to
maintain them.— Apply at once by letter, statWrite for full particulars.
ing age, whether married or single, and full
particulars of qualifications and experience
and
mentioning this
paper, to the Crown
Agents for the Colonies, 4, Millbank, London,
S.W.1, quoting 111/N/18408 on both letter and
envelope.
[ 8502

D

£6

Plus 5 - Carr. and pkg.

Medium Waveband, 520-1,50D KO
These Fx-Government 6- valve receivers are
brand new in original cartons. C verall dimensions approx. 101 x 41' x 51 high containing
removable plug-in dynamotor for 24 28 volts
with an output of 250 volts. Valves are one
12KP, three 12 1.7, one 12 . e7 and one I2A6,
three Permeability- tuned I.F. transformers,
Input aligning condenser and main tuning
condenser originally intended for use with
remote control but easily adapted for direct
tuning. Illustration shows metal cover and
Condenser screen removed.
V‘e have also the U.S. R- IARR-1 Al RCRAFT
RA . 10 HOMING at APTOR EQUIPMENT
which can be used in conjunction with the
above receiver on 234 258 mcs.
his ccntains
4 acorn tubes type 954 and all permeability
tuning. It is for use on 12 or 24 volts. 'IC
Plus 5,- carr, and pkg.
Price •••'-'
Olher Indicators and Receivers in stock
R.1147
30:- plus 5,- carr. &
A.P. W.4889 Indicator
85 plus 5 •- cam &
A.M. 62A
810 plus 6 3 cm. &

are:
p'sg.
pkg.
pkg.

ALEC DAVIS
[8, PERCY STREET, LONDON, W.1.
'Phcnt : MUSeum 2453

HILL & CHURCHILL LTD.
BOOKSELLERS

SWANAGE,

DORSET.

Available from Stock:—
Termas

" Padio Engineers' Handbook" - .....

Terman
Terman

35 -

"l• adio Engineering " - - 30 " Measurements in
Radio
Engineering" ---- -22 6

Glasgow " Principles of Fadio Engineering " - - - 22 6
Rider
Rider
Harrison
Bode

" Inside the Vacuum Tube" 30 " Cathode

Ray

Tube

" Klystron Tubes"

-

at
- 17 6

etwork
nalysis
and
Feedback Amplifier Design " 42 Postage extra

We have a large selection or
English and American Books on
RADIO ana TELECOMMUNICATLON
CATALOGUE

ON

APPLICATION

R

* 3WAVE BAND

*
*
*
*

C

SITUATIONS WANTED
sS1STANT works manager or similar post
I wanted by chief engineer of development
••iaiipany.—Box 354986
*Ai'''. Cpl. radar mech., release Nov.. requires progressive position radio or radar;
kein interest business side.—Box 3541. [ 8595
ANAGER-RADIO engineer, 18 - yrs.' experience at home and abroad, desires
position where accommodation available wife
and child; preference as engineer to distributor; Colonies.—Box 3531.

It

EVELOPMENT
hard and soft
,,
glassblower
glass electronic
18 years
devices.
le
8x
57
p.5

AC/DC 200/250 Volt
Two-Colour Plastic Cabinet
Built-in Hemoscope Aerial
Full Vision Illuminated
Tuning Dial

CHAMPION

ELECTRIC CORPORATION
Seaford, Sussex.

' Phone Seaford 3235 6 7

Expart Agents :
Geo. Vint & Co., Ltd.,
124, Seymour Place, London, W.I.

WARD

ROTARY
CONVERTERS

chemical apparatus, metal seals, graded seals,
wide range technical data desires sound position in physical or chemical lab.—Box 3274.
For Radio, Neon Signs, Tele1% TA NAGER
retail
radio,
television
and
vision, Fl uorescent Lighting,
.1-T-1. electrical, 22 years' experience of trade
in all branches, including buying, sales, serX-ray, Cinema Equipment and
vice and controlling staff, desires progressive
position; excellent references— Box 3555.
innumerable other applications
ADIO officer aged 21, 4 yrs.' sea service
with 1 yr.'s previous exp. in radio mainWe also manufacture:—
tenance, desires shore position near Manchester; smart appearance; willing worker; hours
Petrol Electric Generating Plants, H.T.
no object for position with prospects; free by
Generators, D.C. Motors, etc., up to
June, 1948.—Box 3524.[855k
25 K.V.A.
I).DIO officer engineer desires situatioin
85d
5t
et mantling initiative and drive, A M.I.E.T.
(television engineering) 7 yrs. pre-war radio
CHAS. F. WARD
maintenance, 7 yrs.
radio communications.
LERDSCROFT WORKS, HAVERHILL, SUFFOLK
PMO., W/T R/T certificate, 2,000 flying
hours, Pitman's shorthand ( 120 w- p.m c
r
e
8rt 1
.)7,
Telephone: Haverhill 253 & 4.
typewriting. age 29-- Box 34475

R

58
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R

A1310 training.—P.M.G. exams. and I.E.E.
Diploma;
prospectus
free. — Technical
College, 111111.
[0611
MITE Institute of Practical Radio Engineers
A
have available Home Study Courses cover.
ing
elementary,
theoretical,
mathematical,
practical and laboratory tuition in radio and
television engineering•, the text is suitable
coaching matter for.P
I.R.E. Service entry and
progressive exams.; tuitionary fees at pre-war
rates—are moderate.—The Syllabus of Instructional Text may be obtained, post free, from
the Secretary, 20, Fairfield Rd.. Crouch End.
N.8.
16722

B

.8c.(Eng.), Grad. LEE., age 23, 6 years'
experience radio and television, with full
lab, work, desires responsible position with
chance to show initiative; high quality enthusiast, knowledge of music, great interest in
television progress.—Box 3556. [ 8618

SOUTH

AGENCIES
AFRICA— Sales engineer, representative of large British radio manufacturers, shortly proceeding South Africa, will
represent manufacturers or undertake commissions
in
radio, electronic, communications
field; highest references.— Box 3453. [8552
BUSINESSES FOR SALE OR WANTED
ADIO, electric, Batters:a, shop and good
living accommodation, main road, garag,
and new van; turnover £4,000; nett £ 800;
only £2,20(1, s.a.v.—Jassoy & Hayes, Business
Dept., 367, Archway Rd., N.6. Mountview 5566
ADIO, television, musical instruments ano
records; old-established business, Forth
West London; large premises, prominent posi
tino; long lease; low rent; fine turnover;
£10,060, s.a.v.; only substantial principals
need apply.—Box 3441.
FINANCIAL PARTNERSHIPS [
8495

R

220 D.C.

to

220 A.C.

BEETHOVEN ELECTRIC EQUIPT1ENTLTD.
Beethoven Works. Chase Road London N.W.10

R

ADIO and service; main road, N. London;
working class district; est. 17 years;
partnership offer, approx. £400; good man of
energy and ability, able take control; will be
given exceptional opportunity; owner now
crippled by illness—Box
3276.
TUITION
[
8524

NON-MAGNETIC TURNTABLES
with
STROBOSCOPIC MARKING
An essential accessory for serious
PICK-UP DESIGN RESEARCH

THE British National Radio School
OFFERS you a career.
WRITE to-day for free booklet describing oui
wide range of training courses in radio, Radar
telecommunications, principles, mathematics
physics, and mechanics; correspondence and
day classes for the new series of a az G. exams
nations; we specialise in turning " operators
into " engineers," and for this purpose our
Four Year Plan " ( leading to A.M.I.E.E. and
A.M.Brit. IRE., with 9 C. and G. Certificates as interim rewards) is unsurpassed; " our
guarantee has no strings attached."—Studies
Director. B.Sc., A.M.I.E.E.
M.Brit. IRE.,
66, Addiscombe Rd., Croydon. Surrey. [ 6811

SOUND SALES LIMITED
57 St. Martin's Lane, London, W.C.2
Temple Bar 4284
Works : Farnham, Surrey

Have
Resistors produced
by the cracked carbon process remain
stable to ± I% of
initial value.

to

Lo w temperature
co-efficient.

and

qualifications.

currImu resistor

you

PREMISES WANTED
A DVERTISER requires factory and yard in
the London area, suitable for conversion
to smelting or foundry work.—Box 3535.
BOOKS, INSTRUCTIONS, ETC.
UTEBB'S radio map of the world locates
VT any station heard, size 40x3Oin, 4/6.
post 6d.• on linen. 10/6, post free.—Webb's
Radio, it, Soho St.. W.1. Gerrard 2089 19947

heard

THE

CONCERTO

PICK-UP

AND

SPEAKER

This is the Finest Record Producer available because—
I.

2,
3.

Distortion is only 1.1"„ at 6
watts, i% at 12 watts.
(Independently Certified Figures)
Hum Level is negligible.
It will take any type of pickup—moving coil—moving
iron—crystal.

The

e

careers

TECHNICAL TRAINING
A .
M.I.E.E., City and Guilds, etc., on -'No
Pass— No Fee" terms; over 95% successes;
for
full details of modern courses in all
branches of electrical technology send lor our
112,page
handbook, free and
post
tree.—
BLET. (Dept. 388A), 17. Stratford Place,
London, W.1.
[ 627C

FOR YOUR

*Tolerance ± 1° 0
± 2% ± 5%

---%%e
'
a 1

NGINEER I • (

BOTH
Government
and
industry
have
announced and emphasised that young men
with technical knowledge and qualificationsmust receive every chance to rise to the
highest positions within their capacity, in
postwar engineering and allied
industry;
write to-day for " The Engineer's Guide to
Success "-200 courses free—which shows you
how you can become A.M.I.E.E. A.M.I.A.E..
A.M.I.Mech.E., A.F.R.Ae.S., etc.: and covers
all branches in radio, automobile, mechanical.
electrical, production, aeronautical, etc.
THE Technological Institute of Great Britain.
82, Temple Bar House, London, E.C.4. [4918
ADIO 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 11.M. Merchant Navy
and R.A.F.
[ 9249
LINGINEERING opportunities."—Have you
AA had your copy of this free guide to
A.M.I.Mech.E.. A.M.I.E.E., and all branches
of engineering, building. and plastics? Become
technically trained on
no pass—no fee " terms
for higher pay and security.—For free copy
write B.I.E.T. ( Dept
387B), 17. Stratford
Place, London, W.I.
16939

R

R

svele
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4.

5.
6.

Separate Bass and Treble
Controls with aDouble Bass
Boost Lircuit,
12
months
unconditional
guarantee.
9 Valve Circuit-8 Triodes
plus Rectifier.

PRICE £ 27 AO, 0
Concerto "—the Amplifier that is making itself heard

CHARLES AMPLIFIERS LTD., 1E, Palace Gate,
Kensington, London, W.8.

(
Phone: WEStern 3350)

WELWYN ELECTRICAL LABORATORIES LTD.
Welwyn Garden City, Herts
Telephone • Welwyn Garden 38168.

A COMPLETE
SERVICE
MODERN RECORDING

FOR
THE
ENGINEER

EVERYTHING

"QUALITY"

FOR

THE

ENTHUSIAST

•Complete disc and wire recorders.
•Recording amplifiers, speaker units.
eDirect recording discs Sin. to I7in.

Call for a demonstration of high-fidelity equipment in
our specially fitted demonstration studio where every
caller is given individual attention and advice by an
expert who is also a quality enthusiast.

o
e

Stock ists of
Lexington, Wilkins & Wright and Connoisseur pick-ups;
Wharfedale, Goodman and Vitavox speakers; B.S.R..
Trix, Martin Slater and Lexington amplifiers.
Agents
tor Sobel! railiridrains.

• Steel cutters, sapphire recording and reproducing styli
• Crystal and moving coil microphones.
Desk and pedestal stands, Electronic mixers.
Envelopes, labels and complete accessory service.
For details, call or write to :
RECORDER

-fflge
M

ilan"Mil%

SOUND
SERVSCw
ALE 1.0N 1111

HOUSE

08-50, GEORGE STREET.
PORTMAN SQUARE.
LONDON, W.1
-151 , \ I,E, 55 1-1,,, 1.0N110

WALLACE
126 -7,

NEW

HEATON

BOND

ST.,

LTD.

LONDON,

W.I

Mayfair 7511

Printed in Great Britain for the Publishers, lti run AND Sons LTD., Dorset House, Stamford Street, London, KEA, by Tux Coss WALL Panes Lan., Paris Gard ,tint or dStreet,
London, S.E.1. " Wireless World" can be obtained abroad f
rom the I
ollowing—Avevasua and NEW ZEALAND: Cordon a Dosch, Ltd. INDIA:
55 heeler 6 Co.
OANAD• :Imperial News Co.; Gordos 6Gotch, Ltd. So UTZ Arnica : Central News Agency, Ltd.: William Dawson di Sons ( S.A.). Ltd. I' sire oSr cras The Inie rn al Iona iNes•Cti

•

November. 1947

Advertisements

Me'ireless World

FREE WITH EVERY CAPACITOR

W
=.

ITH every Hunt Capacitor comes

the most satisfying free gift any user of
capacitors

can

have — all

the

vast

volume of knowledge and experience
that Hunt's have accumulated over many years of specialisztion in nothing
but capacitor design and manufacture.

And, furthermore, behind every

Hunt Capacitor are the resources of the large organisation housed in
Hunt's modern factory at Wandsworth . . . design, research, inspecton
and production ;

each unit concentrating on its share of the responsi-

bility of the whole ;

producing capacitors for every need and application,

guaranteed for performance, endurance and long life.

DRY ELECTROLYTICS • MINIATURE & STANDARD
PAPER DIELECTRICS •

MINIATURE METALLISED

PAPERS • MICA DIELECTRICS • TRIMMERS • ETC.

A • H •

HUNT

LTD

-

LONDON

•

CAPACITOR

S.W.I8 •

ESTABLISHED

1901
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MULTICORE
AT RADIOLYMPIA
BY

LARGEST WORKING EXHIBIT EVER SHOWN
AN INDIVIDUAL EXHIBITOR AT RADIOLYMPIA
Size 2 Carton
Each contains
3 ft. of Ersin
Multicore
Solder
4060 alloy
I6
S.W.G.
Safi dent
for
200
average
joints.
Retail 6d.

Size I Carton
For Service
Engineer
and maintenance use

Ersin Multicore Solder available in sizes I
and 2 Cartons for Service Engineers and
amateur radio enthusiasts were featured on
the stand and are available, at the prices
shown, from retailers.
Prices for larger sizes for factory
application.

use on

PRICES SIZE I CARTONS
High Tin 60'40 Tin Lead Alloy
Catalogue
Ref. No.

S.W.G

Approx.
length

C 16014

14

44 ft.

s.
6

d.
0

C 16018

18

114 ft

6

9

'List Price
(S ubj ect)

Standard 40 60 Tin/Lead Alloy
Catalogue
Ref. No.

pOR

those who were unable to visit
Radiolympia, we show sections of the
Ersin Multicore Solder exhibit, with aview
to illustrating the way in which Ersin Multicore Solder wire is used in the production
of radio components and receivers.

Asection oftheconveyor
on the Ersin Multicore
Stand where a complete
Bush
coil unit was
manufactured every
five minutes.

manufactured from 1,110,000 parts

soldered joints on radio equipment
using Ersin Multicore Solder wire.

Soldering operations on capacitors,
at the rate of 500 and 1,000 joints

This was the largest working
exhibit ever shown by an individual

per hour, were made on another
section of the Multicore Stand by
girls from A. H. Hunt's capacitor

exhibitor at Radiolympia and was
virtually a model radio factory.
Eight girls from the Bush Radio
Works, Chiswick, are shown seated
at benches adjacent to a flowline
conveyor. Every 5minutes the 200
parts of a coil unit were gradually
assembled and by the time they
had finished their journey on the
conveyor, 70 Multicore soldered
joints were made and a complete
coil unit manufactured. By the
closing day 550 coil units were

involving 38,500
dered joints.

C 14013

C 14016

1

Operatives from radio factories in
the London area showed visitors
to Radiolympia how they make

Multicorz

S.W.G • Approx.
A-o •
length

111V

60 ft.

VOL

List Pi itc
(Subi est
s.
4

d.
10

5

3

ttttt

sol-

factory. 8,000 pi ces per hour of
Ersin Multicore Solder were cut
by an ingenious mach'ne devisei
by this firm, and 181,500 Multicore
soldered joints were made on
capacitors by the closing day.
Other exhibits on the Multicore
Solders stand included equipment
from the Company's Research
Laboratories. These comprised a
specially designed hot plate used
for testing the spread and flow of
fluxes and alloys.

The Hunt's girls who mode SOO to
1.000 joints an hour with Ersin
Multicore Solder.

Eluipment designed in conjunction
with Multicore engineers for determining bit temperatures of soldering irons was demonstrated and
caused considerable interest.
MULTICORE SOLDERS LTD.
MELLIER HOUSE,
ALBEMARLE STREET,
LONDON, W.I.
'Phone: Regent 1411.

