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RF CABLES

If you are designing
electronic equipment for
radio and television,
navigational aids for
shipping and aircraft,
or controlling impulses
for automatic devices,
remember there are
BICC R.F. cables for
every application—
guaranteed for efficiency,

economy and long life.

For out-of-the-ordinary
jobs, BICC can usually
develop specialized cables
to meet your requirements.

Full details of all our
standard R.F. cables are
contained in Publication
TD T 23. We will be
pleased to send you a
copy on request.

BRITISH INSULATED CALLENDER’S CABLES LIMITED
21 Bloomsbury Street, London, W.C.1
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TO FIT THE POCKET

NOW AVAILABLE
16th Ed.tion of
AVO
Valve Data Manua!
25/~ post free.

This splendid new AVO Instrument has been developed to meet a
definite demand for a sturdy pocket-size multi-range test meter at a
modest price, suitable for use on modera electronic apparatus as well
as for radio and television receivers, motor vehicles, and all kinds of
domestic appliances and workshop equipment.

19 Ranges
D.C.Voltage  A.C.Voltage Readings are obtainable quickly and easily on a very open scale, and
9= lomy. 90— fov. range selection is by means of a robust clearly marked rotary switch
0— 0 V. 0— 100V, of the characteristic AvoMeter typs. Measurements of A.C. and D.C.
0— 25 V. 0— 250V, . :
(e 100 V. 0— 1000V. Voltage, D.C. Current, and Resistance are made by means of only
01000 V. two connection sockets.

0.C. Current

0—  100uA
Resistance 8: N')rrﬁ Sensitivity: Accuracy:
0—200002 O0-— I[00mA 10,000 @/V on D.C. voltage ranges. 3% of #ull scale value on D.C.
Gl 1000 , ., AC. . ) P o ow ow e . AC
List Price: £9/1 0’.

- complete with Test Leads and Clips
Size: 5§ x 3§ x 1§ inches M
Weighe: 1 Ib, 5
eight approx, Loather Case
if required 32/6

Designed and Manufactured by

Avo Ltd. AVOCET HOUSE - 92-96 VAUXHALL BRIDGE ROAD - LONDON - S.W.l  ViCtoria 3404 (9 lines)
MM.2.
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High performance . .. wide applications . .. truly portable

In the Solarscope CD 614 we have
included all the valuable features of
heavier and more expensive oscilloscopes,
while producing a truly portable
instrument at an economical price.

It is particularly suited for radio
communication, radar, TV and
applications involving pulse work and
transient investigations.

BRIEF SPECIFICATLION:

NOMINAL BANDWMIDTH

| ¢/s—S% Mcfs 4 | Mcfs for 3 db down
SENSITIVITY CALIBRATION

By a 50 c.p.s. square wave

EXPANSION

10 diameters nominal

CALIBRATION

By O+l 1:S. 1 i:S, and 10 uS markers 3 5%

TIME BASE
10 ¢.p.s — 200 Ke/s. Trigger from TV frame block

THE SOLARTRON ELECTRONIGC GROUP LTD.

THAMES DITTON - SURREY - TELEPHONE : EMBerbrook 5522 » CABLES: SOLARTRON, THAMES DITTON
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A germanium junction

P.N.P. transistor

e

ETACHABLE CLIp -

available in quantity
for industrial and d.c.

converter applications

in computing, switching

and instrumentation.

0C76 industrial and switchine TRANSISTOR

The new Mullard transistor OC76 is related to the
well-known OC72 but is specially tested for non-
sinusoidal industrial and d.c. transformer applications.

The pentode type knee of the OC76 charac-
teristic is carefully controlled to give a low and
uniform *bottoming’ voltage. Its collector will
withstand 30 volts d.c. in grounded base. In grounded
emitter 30 volts d.c. may also be applied when the
total base-to-ground impedance is less than 1kQ or
the collector current is cut off by a reverse base bias.

Limiting values (absolute ratings)
Max. collector voltage

Max. collector current...

Max. junction temp.

32V peak
250mA peak

32V d.c.
125mA d.c.
75°C continuous opreation.

90°C intermittent operation

(total duration 200 hours max.)

Abridged Characteristics

Max. collector leakage current at Vc = —I0V ...
Current amplification cut-off frequency ... ase voe
Collector knee voltage at lc = 125mA ... see ses
Powaer dissipation (without heat sink) at 25°C ...

Power dissipation (bolted to heat sink) at 45°C

This transistor is particularly suited for d.c.
converters. For example, two OC76’s in push-pull
can be used to convert low input voltages to high
output voltages with a d.c. to d.c. efficiency greater
than 759 at power levels up to 700 milliwatts.

As a power oscillator, efficiencies of over 90%; are
possible with the OC76, while the high peak current
of + amp can be used to close large relays and
operate small motors.

The OC76 is available in quantity. Full data is
available from the address below.

COMMUNICATIONS AND
10uA £ INDUSTRIAL VALVE DEPARTMENT
350ke/s
~—0.4V
125mW

100mW

MULLARD LIMITED . MULLARD HOUSE

TORRINGTON PLACE - LONDON W.C.|
@B MVT328¢
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SIEMENS

SPACE ECONOMY

is one of the prime considerations
in all branches of electrical engineering today.
Well over 100,000 of our

MINIATURE and CARTRIDGE RECTIFIERS

for current ratings of up to 5 mifliamperes and
voltages as high as 6,000 voits

#4

i have performed excellently in a multiplicity
/ of applications
N and might be the answer to your problem.

SIEMENS & HALSKE AKTIENGESELLSCHAFT
BERLIN-MUNCHEN

# FULL PARTICULARS FROM
R.H. COLE (OVERSEAS) LTD.

2,CaxtonSireet-Wesiminster.-London S.W.1

\

"
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INCREMENTAL INDUCTANCE BRIDGE

Designed to measure the value of iron cored chokes and similar
inductors in the range 0-0IH to 1000H of Q value not less than 2.

Provision is made for passing any current up to | Amp d.c. through
the winding and selectable a.c. excitation voltages of I, 2, 5, 10
and 20V r.m.s. are provided.

Full technical information is available on request.

CINEMA

A COMPANY WITHIN THE RANK ORGANISATION LIMITED

WORSLEY BRIDGE ROAD *+ LONDON -+ S.E.26
HITHER GREEN 4600

SALES AND SERVICING AGENTS :

Hawnt & Co. Ltd., 59 Moor Streec, Birmingham 4

McKellen Automation Ltd., 122 Seymour Grove, Old Trafford, Manchester 16
Atkins Robertson & Whiteford Ltd., Induserial Estate, Tharnilebank, Glasgow




WIRELESS WORLD JaNvARY, 1958

A SELECTIVE MEASURING SET
30 kc/s - 30 Mc/s
HF. WAVE ANALYSER Type 853

Can be employed

(a) To measure insertion gain and loss.

{b) To measure field strength and interference.
(c) For harmonic analysis.

(d) As a selective Voltmeter.

(e) As a Bridge Detector.

(f) As a Heterodyne Wave Meter.

SPECIFICATION

Frequency Range: 30 kc/s-30 Mc/s in 7 ranges.
Amplitude Range: 30 kc/s-20 Mc/s: 1V to 120 db above IuV
20 Mc/s-30 Mc/s: 4uV to 120 db above

4uV.
Harmonic 2nd harmonic 70 db and 3rd harmonic
Measurement: 90 db down can be teasured.
Selectivity: 3 ke/s bandwidth,
Attenuators: R.F. Attenuator 0-60 db in 20 db steps.

L.F. Attenuator 0-60 db in 10 db steps
and a 10 db variable attenuator.

Input impedance: 75 ohms. A high input impedance
probe unit is also provided.

OSCILLATOR Type 858

The Oscillator Type 858 is designed
rimarily for use as a calibrating Oscillator
or the Wave Analyser Type 853, and
as such provides fixed levels of output

for setting up the instrument. It may
however, be used separately as a c.w.
oscillator of low harmonic distortion
and stabilised output level.

SPECIFICATION
Frequency Range: 30 kc/s-30 Mc/s in 7 ranges.
Frequencr Better than 0.05% for a
Stability: mains change of 259,
Harmonic
Distortion: In general better than 19,. L
Output Level: Remains constant within +1
db over entire frequency
range.
Outputs: 500 mv, 100 mV and | mV

stabilised. A slidewire atten-
uator enables a continuous
coverage to be obtained from
500 uV to 500 mV.

Full details of these or any other Airmec instrument will be forwarded gladly on request.

AIRMEC LIMITED

HIGH WYCOMBE BUCKINGHAMSHIRE ENGLAND
Telephone: High Wycombe 2060 Cables: Airmec High Wycombe
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Extended range of connectors and extrusions means

WIRBLESS WORLD

LOK NOW HORE VERSATILE THAN EVER /

See what you can do with the unique Imlok
system—think how it can save you money.
Precision cases, cabinets, and other struc-
tures can all be quickly built to your own
design—and using unskilled labour. The
system is ideal for research and prototype
work as well as for production runs. Various
corner connectors and strong, light alloy
extrusions lock together to form the frame-
work required. Where fixed panels in the
sides, top, back and base are required, they
are retained in a groove in the extrusion
specially designed for that purpose.

Scope for design unlimited

The Imlok extrusion is now available in five
alternative strengths to suit almost every
application and the extended range of
components means unlimited scope in shapes
and sizes. Special jigs for quick, accurate
cutfing and filing also supplied. May we
send more details?

Economical, too !
The material’s cost of the
framework for this Heavy Duty
Double Bay Rak, size 6’ x 3’ 6"
x 1’ 97, using the Heavy Duty
components illustrated. is little
over £30. Using general duty
components, i.e.,, IE/1001 90°
Casting, IE/2024 90° strength-
ened Extrusion, IE/1004 Spacer
Bar Casting, IE/2008 Spacer Bar
Extrusion and IE/1009 Cruci-
form Junction, the material’s
cost for the framework only is
just under £20.

ALFRED IMHOF LIMITED Dept. M.1.
112-116 New Oxford St.,London WCI Tel: MUSeum 7878

Heavy Duty 90° Extrusion with returns
(IE/2034) and Heavy Duty Angle Re-
inforcement Extrusion (1£/2044)

Spacer Bor Crucifarm
Junction (IE[/1009) and
Spacer Bar Extrusion

(1E/2008)

90° Heavy Duty Spacer
Bar Costing (IE/1011)
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WE ARE MANUFACTURERS OF A WIDE RANGE OF MATERIALS
FOR THE ELECTRONICS INDUSTRY

TELCON

METALS

SOFT MAGNETIC ALLOYS MUMETAL
High permeability Nickel SUPERMUMETAL
Iron Alloys for cores and g:géﬂ'f ETAL
laminations. RADIOMETAL
High permeability RHOMETAL
Cobalt-Vanadium Iron o

Alloy with high saturation EERMENDUR

for lightweight generators.

Rectangular hysteresis

Loop Nickel-Iron Alloy HCR ALLOY

for magnetic amplifiers

and reactors,

DUCTILE HARD VICALLOY
MAGNETIC ALLOY Permanent
Cobalt-Iron- B magnet alloy of

Vanadium Alloy ' ductile and ma-

All alloys available in strip, rod, bar and wire

chinable quality.

BERYLLIUM COPPER to Specification DTDI00
2% Beryllium Alloy. For Springs, Fuse Clips,
Contacts, Meter Pointers and Valve Clips.

CU BE250 High tensile strength and fatigue resistance.

Beryllium Copper Alloys of other compositions
are available for special requirements.

TELCON THERMOSTATIC BIMETALS

in various grades for instrument protection and
compensation and overload protection of motors,

synchros and similar electrical devices.

Typical characteristics of Telcon Thermostatic Bimetal

. Deﬂecliop Resistivity Range of | gsd. ud
microh R ange
": p?t.i ;C at 20°C sens;tcmty °C
Bimetal 140 ... | 14.0x 10-* 16 20-230 —70 to 350
Bimetal 400... | 12.0 x 10-* 70 70-320 70 to 400
Bimetal 15... 9.5x 10-* 16.7 20-160 —70 10 220
Bimetal 75..1 6.8x 10+ 57 150-460 —70 tw 550

* The deflection constant (d) is defined as the deflection of a strip of unit length and unit
thickness for each °C'rise in the temperature over the linear pcfl of the deflection curve.

New additions to the TEL CON range of

Telcon No. T.24
with Sentury s3A8.0100

—

EelconiNo a1 Mask No
u.nt, ABHPL ‘n
Telcon No. F.1 S8.I.C. 5865
Ferrarti 5/61
Perraty 5/82

Telcon No. E.T.a
Electronio Tubes §BKP1
Telcon No. E.T.5
Electronic Tubes5BUP1

5BVP1

Mask No.
8.1.C. 5986

Imnrediate delivery of prototype quantities
Enquiries to

THE TELEGRAPH CONSTRUCTION AND MAINTENANCE CO.

MUMETAL SHIELDS

for Cathode Ray tubes

Precision Cathode Ray Tubes demand
perfect screening. Telcon's high permea-
bility low-loss magnetic alloy MUMETAL
has proved in practice to be many times
more effective for this purpose than any
other material of equal thickness.

The Telcon Metals Division is pleased to
announce that it has now in production s
standard range of MUMETAL Shields for
Cathode Ray Tubes of the more popular
types made by leading manufacturers such
a8 CINEMA-TELEVISION, COSSOR, EDISON-
SWAN, ELECTRONIC TUBES, G.E.C., MULLARD
and 20TH CENTURY ELECTRONICS LTD,
Details and drawings are available on
request. Special Shields can be made to
customers® specifications.

Rubber Masks are available from The
Standard Insulator Co. Ltd., Camberley,
Surrey, for use with these Mumetal
Shields.

LTD

Metalis Division, Telcon Works, ManorRoyal, Crawley. Sussex. Telephone Crawley 1560
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TAYLOR TUNNICLIFF

%w‘d%/o Iw/fW

- Low

/’//

Ceramics

ANOTHER BATCH OF THE FINEST
QUALITY CERAMIC INSULATORS .

A SERVICE WHICH TT HAVE DEVELOPED

AFTER YEARS OF CONTINUOUS EXHAUSTIVE
RESEARCH.

THESE TT INSULATORS PLAY AN
IMPORTANT ROLE IN ELECTRONIC
DEVELOPMENT.

TAYLOR TUNNICLIFF (REFRACTORIES) LTD.

ALBION WORKS - LONGTON - STOKE-ON-TRENT

lelephone : Longton 33071,2
London Office : 125 HIGH HOLBORN, LONDON, W.C.I. Tel.: Holborn 1951/2

R e e S e T T e e e ————_
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Gecalloy alloy powder cores are manu-
actured in a wide range of shapes and
sizes by the atest quantity production
methods. Backed by a quarter of a century
of manufacturing know-how, a complete
range of cores, formers and bobbins is
available to the Telecommunication Industry. Under the trade name
Gecolite, a full range of Ferrite cores is being made available. At
present these are produced in five preferred sizes of screw cores.
Pot and cup cores range from 10 mm. to 14" dia. Line time base and
focus cores of accepted sizes are available, and also a range of thin
high permeability dises for computor and delay-line applications.

We will be pleased to receive details of your special magnetic material problems, and to send you further

particulars on request.

SALFORD ELECTRICAL INSTRUMENTS LIMITED
(COMPONENTS GROUP)

TIMES MILL - HEYWOOD - LANCASHIRE Tel: Heywood 6868

London Sales Office: Tel: Temple Bar 4669 )
A SUBSIDIARY OF THE GENERAL ELECTRIC CO. LTD. OF ENGLAND
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world-wide

Pye Telecommunications Limited are now mar-
keting the widest and most modern range of V.H.F. fixed
and mobile radio-telephone equipment available in the
world. This range of equipment has been designed to
expand the application of Pye Radio-Telephones already
in constant use all over the world.

Pye Ranger V.H.F. equipment has now re-
ceived approval from the British G.P.O. for Land and
Marine applications employing A.M. or F.M. systems,
type approval from the Canadian D.O.T. and type
acceptance of the F.C.C. of the United States of America.

Pye V.H.F. equipment is designed to meet the

approval of authorities throughout the world. No other
mpany holds so many approvals for this range of equip-
ment, which now covers every conceivable equipment.

We can offer

FREQUENCY RANGE

All frequencies from 25 to 174
Mc/s.

POWER RANGE

All powers up to | Kilowatt.

Leading the world in CHANNEL SPACING

V.H.F. RADIO-COMMUNICATIONS All channel spacings including
20 and 25 kefs in full produc-

tion.

MODULATION

PYE TELECOMMUNICATIONS AM. or F.M.
distributors to 91 countu:ies ensure No matter what your V.HLF.
trouble free service requirements are, Pye Telecom-

munications Ltd., can fulfil
them.  Your enquiries are
mvited.

PYE TELECOMMUNICATIONS LTD ' NEWMARKET RD CAMBR!DGE. ENGLAND
Phone: Teversham 313t Cables: Pystelecom Cambridge
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: WHAT MAKES A GOOD TAPE RECORDER ?

s Winritieg e thable chanee e wamp way

. While one tape recorder motor, properly designed for the purpose, can be shown to have advantages
. over a three-motor system, the same need not apply to loudspeakers. Three speakers can be
. better than one.
Not that the idea of a multi-loudspeaker system, with a view to maintaining efficiency over the
l entire frequency range, is new. But the installation of a multi-speaker system in a portable tape
recorder is new. It is a recent departure pioneered by Grundig to maintain three-directional
. distribution of Sound at all frequencies — and has been widely praised.
F

WHY THREE LOUDSPEAKERS ? LA tUATLTVI[eR TR 3.0 338

Simply, to avoid the effect of *listening to a box”. A
specially designed, single speaker unit may well be able to
reproduce the whole frequency range, but the upper register
will be projected in a pronounced beam, (as light from a car
headlamp) causing the ear unerringly to locate the source
and so destroy the sense of reality. The reproduction of
the treble frequencies from three units, however, provides
the same distribution that is inherent in the bass notes. If
the walls of the room are used to enhance the effect, as
shown in the sketch, the apparent source of sound now
becomes an area instead of a point.

To a iarge extent the primary purpose of
the portable tape recorder cabinet must be
to house the machine and to be compact,
stylish and efficient. If, as in a Grundig,
the cabinet must also house three loud-
speakers, it calls for design and production
skill of a high order —and unusually
efficient speaker units of a special kind.

The method of feeding the audio power to
the three units is shown in the accompany-

ing circuit diagram.

SINGLE SPEAKER SYSTEM GRUNDIG ;3-D * SYSTEM
OfP XFORMER '
20pF ELECT I
L | ‘§ 11— LEFT |
| | NON-POLARISED SIDE
l
1 I1DE
; g‘ UNITS
i
EXT LS RIGHT
I CENTRE SIDE

—Makers of the finest tape recorders in the world

GRUNDIG (Great Britain) LTD. 7 cruricso: KIDBROOKE PARK ROAD, LONDON, S.E.3

Advertising & Showrooms : 39/41 NEW OXFORD ST., LONDON, W.C.|. (Eectronics Division, Gas Purification & Chemical Co. Ltd.)
Gse63
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Four stage amplifier
weighing under 34 ounce

#a

The new Multitone Hearing
Aid is considered to be the
smallest in the world incorporating

Automatic Volume Control. A
The Orette is a four stage transistor
amplifier with built-in microphone
and battery (Mallory Type R.M. 625) which powers
it for over 100 hours. It can be easily worn in
the hair by a woman as it weighs under
4 ounce, and a man can clip it behind his
ear. It can be fitted with either air
conduction or bone conduction receivers.
Very many deaf people able to use conventional
alds without Automatic Volume Control, find a headborne
instrument with linear amplification totally unacceptable.
The reasons for this are:—

* Alds specifically designed to be headborne  * The effect of high pitched background noises,

have a smaller maximum power output such as clapping in a theatre, Is greatly
than a substantial body aid. Distortion exaggerated when the aid is worn on the
therefore sets in much earlier. head. These noises can easily become
Owing to the position of the aid the intolerable without Automatic

users’ own voice sounds much louder Volume Control, as incorporated in the
through the aid than through an Orette hearing aid.

instrument worn on the person.

The ORETTE is the aid which has been designed to be headborne.

multitone ORETTE

Muktitone Electric Co. Ltd. 12/20 Underwood Street, N.I. Telephone: CLErkenwell 8022
(Branches: London, Birmingham, Dublin, Edinburgh, Glasgow, Brighton, Cardiff, Torquay
and Agents throughout Great Britain and the Worid.)
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RS iy - : From perhaps just one seat in the concert

: hall will the sound intensity and tonal
relationship of the different instruments suit
perfectly your own hearing characteristics.
With the new Pye Mozart this one seat is
reserved for you indefinitely—in the comfort
of your own home. There you can create the
music of your choice, free from distortion or
4 audience distraction, and exactly adjusted
to your own individual needs . . .

——

e s, sty e

P P —
The Pye Mozart is available in a metal openwork case or
' chassis form, illustrated above — weighs 8} Ibs, measures
31" x 104" x 5" and gives 10 watts output.
Dialamatic 8elector
The Mozart has input facilities for
records, tape, and
- radio. New ‘dialamatic’ pickup
szart compensation unit gives instant
matching for most types of pickup.
R T o Ga/oft Push Button
New Zealand, This is completely separate from
Pye Limited, the volume control and eliminates
Pye Pty. L1d, Tucuman 829, Buenags Alres. all mains interference.
Melbourne, Australia, Argentine,
Pye Lig. Simplified Circuitry
P”,m’ﬂ’,',m: “'v‘e’,','::f“' Wexico Gity. This brilliantly simplified printed
Hightand Park, Pye (Canada) Lid. circuit uses only 8 valves, a metal
New Jersey, U8.A. NortHin Road, Toronte rectifier and a minimum of capaci-
tors and resistors,allowing agreat
| s HIEE gacs
Ishanmesburg, South Afrioa, Roonstresse 2, Germany,

PYE LIMITED - CAMBRIDGE - ENGLAND
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The latest in the Hi-Fi range

The Elac
4 inch
Tweeter

A further addition to the * Elmag "
High Fidelity range, this 4in. cone
type Tweeter is the finest of its
class yet produced. Response to
transients is exceptionally good and
the absence of undesirable peaks
results in clear and smooth
reproduction.

iror best resules it should be used
with a suitable cross-over filter in
conjunction with | or 2 larger units.

Frequency response within 5 dB from
5.000-17,000 cps. only 74 dB down at

20,000 cps.

OVERALL SIZE : 4in. DIA, x 25in,
DEEP,

POWER HANDLING : 2 W, Peak
A.D. INPUT.

VOICE-COIL IMPEDANCE : 6 ohms
at 5,000 cps.

PRICE : 2910 inc. P.T.
Trade Terms 33.%,.

ELECTRO ACOUSTIC INDUSTRIES LTD

STAMFORD WORKS BROAD LANE TOTTENHAM LONDON N.I5 TEL.: TOTtenham 0505-9
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@ Amplifiers, Tuners, Cabinets
etc., at Manufacturers’ prices

@ Demonstrations:  Monday-Sat-
urday inclusive, 10 a.m.-6 b.m.
without appointment. Technical
Guidance Service by our Chief
Engineer personally or by return
post free. Let us have your
enquiry now.

A NEW CATALOGUE OF
nas fust been pustished by~ WIGH  FIDELITY  EQUIPMENT

NORTHERN RADIO SERVICES

11 Kings College Road, London, N.W.3. Phone- PRImrose 3314
Send twe 3d. cwamps for vour copy nawo—it may well save vou pounds.

Concert Grand Cabinet

Concert Grand Cabinet
showing layout of deck

Symbhony 12°
Bass Reflex cabine:

The N.R.S. CONCERT GRAND REPRODUCER KIT comprising:

No. 2. Symphony Amplifier with Remote Control

Studio Pre-stage

Lenco GLSD Transcription Unit with transcription quality pickup cartridge
Switched F.M. Tuner

Truvox Mark IV Tape Deck with revolution counter

Truvox Tape Amplifier

Concert Grand Cabinet, with pneumatic lid-stav

Lorenz Triple Cone Loudspeaker with condenser

Symphony 12in. Bass Reflex Cabinet in nwatching veneer and contempborary style

All rtems available separately
Combination can be varied to suit ndividua! requirements.
Cabinet available in sapele mahogany, walnut or cak.

No. | Symphony Amplifier with Remote Control
Symphony F.M. Tuner and Power Pack

Lenco GL50 gramophone unit with transcription cartridge
Nordyk Tygram Cabinet wit? legs

Switched F.M. Tuner can be substituted
if preferred.

SYMPHONY DE LUXE TAPE}
RECORDER

Type A with built-in revolution counter 52 gns.

Type B as abova but in Rexine covered
Portable casa . 52 gns.

Recommended Microphone—Ronette... £3

No.2SYMPHONY AM/FM TUNER 26gns.
SYMPHONY AM/FM RANDIOGRAM
CHASS15 complete with Goodmans
high-flux 10in. ioudspeaker.
SPEAKERS> oy :

Waarfedaie Goodmans, Whiteley (WB)
Lorcnz, Grampion, etc.

TAPEZ EQUIPMENT by:

Truvox, Caftaro, Grundig, Wearite, Ferrograph,
Brennei. TAPE—ait makes stozked

H.P. and CREDIT SALE TERMS AVAILABLE

CABINETS by W. B. & Record STEREOPHONIC TAPE EQUIP-

Hous mg (Nordyk) — wli range MENT and the portable recordr by

stocked. SPECTO Stoc ed. Demonstration ot
stereo ty appointmant only. Every-
zhing efse without appointment.

26 gns.

TUNER KITS by Jason — ail
modeis stocked.

€15 15 0t £29 8

@ Single items or comnplete
installotions from stock. We
can supply any regular item
odvertised in this josrnal.

@ Complete satisfaction or goods
exchanged Deferrad terms
available. Below we list just a

few of our 1,001 lines

£19 19

£21 17

£30 9
£17 17
£19 0
£l5 4
£l 10

X - NN

¢ SYMPHONY ‘CONTEMPORARY' REPRODUCER KIT comprising =

£l4 14
£18 15
117
€ ?

oo 0O

F.M. and AM/FM TUNERS and GRUNDIG TAPE RECORDERS —

all moders available on interest-free
Credit Sale Terms.
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TELEVISION -~7L

CAMERA TUBES & /
T

Image Orthicon Tubes and Vidicons manufactured by English The range inciudes:

Electric Valve Company Limited are in operation in nearly all American _
R - .. N . EEV. type equivalent Descriprion
countries of the world enjoying a television service. In the United

2 P » . L

Kingdom, all outside broadcast camecras use English Electric Sty i 3 _1 mage Orthicon

. . . P8ro 6198 Vidicon for
Vaive Company Image Orthicons, which arc also the heart of the idistridlise
majority of camecras operated in British studios. English Electric P8rr — 41" Inage
Valve Company Image Orthicons, and more particularly Vidicons, Orthicon

. . . . > Sy .

are in usc wherever television cameras are employed as electronic Parz 6326 ]Ii’l” ‘:’ ;‘:’c’kf: ‘l’('p
aids, such as in the ficlds of defence, surgery, industrial processes 5820 5820 3 Iniage Orthicon

and many other diverse applications. P81y 6474 3" Image Orthicon

Jor colour pick-up

1
ENGL[ gH ELE CTR[[‘ ’ Write for full rechnical dara of the
k ! complete range

Chelmsford, England
Telephone: Chelmsford 3491

AP 300(58
A%k

ENGLISH. ELECTRIC VALVE €0. LTD. @
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ADEN, Croter

AFRICA, SOUTH, johannesburg
ARGENTINE, Buenos Aires
AUSTRALIA, SYDNEY
AUSTRIA, Vienna

BAHAMA ISLANDS, Nossou
BELGIAN CONGO, Bruxelles
BELGIUM, Forest Bruxelles
BRAZIL, Sao Paulo, Rio de Janeiro
BRITISH SOMALILAND, Berbera
BURMA, Rangoon

CANADA, MONTREAL
CEYLON, Colombo

CHANNEL ISLANDS, Guernsey
CHILE, Santiago

CHINA, Hong Kong
COLOMBIA, Bogota

(Y7l

o Y
~. “(’ »

RED ON THE MAP

Marconi Instruments are represented in 68 countries, so that

advice provided by this world-famous organisation.

CUBA, Havona
CYPRUS, Nicosia
DENMARK, Copenhagen
EGYPT, Cairo

EIRE, Dublin

ERITREA, Asmoro
ETHIOPIA, Addis Ababo
FINLAND, Helsinki
FRANCE, Poris

GOA, Cidade de Goa
GOLD COAST, Accre
GREECE, Athens
HOLLAND, Amsterdam, Hilversum
ICELAND, Reykjavik

INDIA, New Delhi, Bombay, Calcutta,
Madras

IRAN, Teheran

IRAQ, Baghdad

ISRAEL, Tel Aviv

ITALY, Genoa

JAPAN, Tokyo

KENYA, Mombosa

KOREA, Seoul

KUWAIT, Kuwoit
LEBANON, Beyrouth

LIBYA, Tripoli, Benghazi
MALAYA, Singapore

NEW ZEALAND, Wellington
NIGERIA, Lagos
NORTHERN IRELAND, Belfost
NORWAY, Oslo
NYASALAND, Blantyre
PAKISTAN, Karachi
PARAGUAY, Asuncion

7
/

MARCONI
INSTRUMENTS

MARCONI| INSTRUMENTS LTD -

ST.ALBANS

HERTFORDSHIRE

WORLD-WIDE REPRESENTATION

wherever you are you can obtain the equipment and technical

POLAND, Worsaw
PORTUGAL, Lisbon

PORTUGUESE EAST AFRICA,
Lourenco Marques

SAUDI ARABIA, Jedda
SIERRA LEONE, Freetown
SPAIN, Madrid
SUDAN, Khartoum
SWEDEN, Stockholm
SWITZERLAND, Zurich
SYRIA, Damascus
THAILAND, Bangkok
TURKEY, Istanbul
U.S.A., NEW YORK
URUGUAY, Montevideo
VENEZUELA, Carocos
YUGOSLAVIA, Belgrode

AM & FM SIGNAL GENERATORS - OSCILLATORS - VALVE
VOLTMETERS - POWER METERS - Q METERS - BRIDGES
WAVE ANALYSERS - FREQUENCY STANDARDS - WAVE-
METERS - TELEVISION AND RADAR TEST EQUIPMENT

TELEPHONE:ST. ALBANS 56161

TC92
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Measurement of the change
in characteristics with
temperature.

w

~

o° L0 40
TEMPERATURE IN °C

Application of a
MUTEMP compensator to a
domestic kWh meter.

-

MUTEMP: a temperature-compensating alloy

This alloy, for use in electric instruments subject to wide variations
in temperature, is now available in two distinct grades. The two
grades ensure satisfactory coverage for a wide range of temperature
change. It will be seen from the curves that MUTEMP LTC has
characteristics suitable for the low temperature and HTC for the
higher temperature ranges. MUTEMP is supplied in hot-rolled

sheets up to I8 in. wide and in thicknesses ranging from -125 in.
to *020 in.

Full details may be obtained from our current catalogue, where
its temperature characteristics are set out at three standard
magnetizing forces, 2, 18 and 100 oersteds.

RICHARD THOMAS & BALDWINS LTD

LAMINATION WORKS : COOKLEY WORKS, BRIERLEY HILL, STAFFS.
MIDLAND SECTION OFFICE: W!LDEN, STOURPORT-ON-SEVERN, WORCS.
HEAD OFFICE: 47 PARK STREET, LONDON, W.I|

Our Cookley Works is one of the largest in Europe specializing in the manufacture of
laminations for the electrica! industry
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FIirst in the world
— best in the world

. INDIRECTLY HEATED
S + ¢ SUBMINIATURES
DESCRIPTION cV
subminiature valves EQuIV.
H.F. Pentode 465
H.F. Pentode 466
were designed and H.F. Triode ac8

Gas Tetrode 474

H.F. Twin Triode
manufactured by

The longest experience
DIRECTLY HEATED

SUBMINIATURES backed by continuing

DESCRIPTION U.S.A. cv
EQUIV. EQUIV. development, the most

A.F. Amp. Tetrode 2260 .
A.F. Output Pentode 2238 modern eq“'Pment and the
A.F. Output Pcntode 2238

finest techniques still
A.F. Output Tetrode

R.F. Amp. Pentode

maintain Hivac supremacy.
R.F. Amp. Pentode

R.F. Osc. Triode
R.F. Amp. Pentode

RLF! Power Amp. Perfection in miniature

Please write for further details

= i STONEFIELD WAY - SOUTH RUISLIP - MIDDLESEX - ENGLAND
. | " " I § Telephone: Ruislip 3366 Cables: * Hivac, Ruislip **

A member of the Automatic Telephone & Electric Group.
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It is the eternal quest

of the female, Madam.
l t But if it is audio
m u S perfection you are
seeking, you need

, h ave travel no further. The

PERFEGTION

Straighter than the straightest die. Frequency

made twenty-five years
ago was perfection
itself and our standards

have risen year by

year. Response curve?

response? From absolute zero to frequencies
beyond the limit even of canine hearing.
Distortion? Perish the thought.

But why not listen for yourself, Madam?

It sounds quite good too.

VITAYVY OX

DU120 DUPLEX COAXIAL

FULL RANGE LOUDSPEAKER
£19-10s.

VITAVOX LIMITBD - Westmoreland Road, London, N.W.9. England
Telephone: COLindale 8671
e e e P —— ]}
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more and
more users

ﬂllﬂl

RANSFORMER €0. LTD

% ar ,A @p@(:lfymg <l“

TRANSFORMERS

Left: Potted Compound
Filled Transformers.

A wide range of capacities
for transformers and
chokes. Complete
reliability. Suitable for
exacting industrial

and climatic conditions.

Above: Cast Resin
Transformers.
Give complete mechanical
and climatic protection
for core and windings.
Good heat dissipation.

Bottom Left: Shrouded
and Open-Type

Transformers.
Catalogues Combine first-class
available on engineering with a popular
request. highly competitive

product. Vacuum
umpregnated and
rigidly tested.

MOXLEY ROAD

WODEN TRANSFORMER CO.LTD| susvon - smaess

Phone: BILSTON 41959

SM/W 2913

L]
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The huge tabular icebergs passed in the
Weddell Sea at 76° South, on Jan. 29th, 1956.

Amid the hazards of Antarctica
“ Advance ” E2 Signal Generators
are playing their vital part in helping
to maintain the all-important * com-
munications.””  Their selection by
the technicians of Dr. Fuchs’ Trans-
Antarctic Expedition is a measure of their

confidence in the reliability of these world-famous instruments.
By the same token you’ll find instruments from the comprehensive * Advance *’ range
in the tropics too, and indeed in all places throughout the world where accuracy and
reliability must be sustained irrespective of climatic conditions.

The Advance E2 Signal Generator covers 100 ke/s to 100 Mc/s. Write for leaflet w42,

ADVANCE COMPONENTS LTD. Roebuck Road, Hainault, Iliford, Essex

Telephone : HAlInault 4444 GD 20
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. y Whete airborne application of instrumentation
Isolator A" wish seme damping, but o ® ”»
Snubsing ai resonance (15¢.p.s.). Metal  is concerned, it is all too easy to find progress
to metal impact. Trarsmitted acceler- » g q
ation amztéwrbjlzn. for s‘-nusoida‘rx‘nput has resulted in the substitution of one element
of 1v.026". velo niai ansi- S
T high as 16.006 :’;é“ aalany of chance, not necessarily human, for another

and the nett gain can actually be well below unity.

The new enemy is vibration. The more complex
¢ and sensitive the equipment, the more potent is the
—

enemy, and protection against vibration becomes
part of the design problem. Attempts to achieve
isolation have often magnified the problem, for it is
obvious that if a major component of the offending
vibration happens to be at the resonant frequency
of the isolator ecmployed, danger is increased by the
isolator itself.

To kecp the resonant frequency of the isolator
low is not a complete answer. In fact there is, as
yet, no complete answer. But by far the nearest
approach is today provided by “BARRYMOUNT”
Isolators, the principle of which is the
complementary performance of non-linear
springing and air-damping, Even at resonance

l;;,’,:ﬁf%}%i ’f"j}':f‘gé,‘;‘é%; Sﬁgﬁgﬁ%ﬁg . “BARRYMOUNT” Isola.tors offer quite
ut iransmitted dooneration st apares 45ed pectacular freedom from vibration, as the
Jor same inpu. accompanying un-retouched oscillographs of
transmitted acceleration show.

We shall be happy to tell you all you want to
know about “BARRYMOUNT” Isolators.
We shall be even happier to mount

your “problem unit”, in your

presence, and give it “the works”.

Your equipment
rides safely on the

BARRY( MOUNT

FROM BAgRy CONTROLS INC. OF U-SA-

-BARRYMOUNT* Isolator. Non-linear,

atr-d d. bbing a € t3] “«“ t3] 3

(3 Cpis. Fransmition e cateresonance BARRYMOUNT”and “BARRY B MOUNT are Registered Trade Marks

lghtly tncreased input (x0.050°) CEMENTATION (MUFFELITE) LTD. 20 ALBERT EMBANKMENT,
'S

8.
s LONDON, S.E. 11 TELEPHONE RELIANCE 6§56
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The range of Cinch “J” type plugs
and sockets includes 4, 8, 12 and
20 way types. Both plugs and
sockets are suitable for cable
connecting or for inter-chassis
connection as unitors.

The specially designed contacts
each have 12 resilient fingers which
engage with the corresponding plug
blade, resulting in high electrical
efficiency matched by consistent
smoothness of operation.

CARR FASTENER CO LTD - STAPLEFORD - NOTTINGHAM
Leaflet 4331 with full technical data avatlable on request to representatives:
THE BENJAMIN ELECTRIC LTD - TOTTENHAM - LONDON N.17

Telephone: TOTtenham 9721 ° Telegrams: Benjalect. Southtot, London
Smee's 114
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UNDOUBTEDLY...

“ For inductance or capacitance measurements the measuring
bridge is energised by the output from a valve oscillator, the
out-of-balance voltage from the bridge being applied to

the built-in selective amplifier-detector and
moving-cotl indicator, while for resistance
measurements the indicator is used directly as a centre-
aero galvanometer, the necessary d.c. for the bridge
being derived from the power pack supplying the
oscillator and detector used for inductance
and capacitance measurements.”’

One of the problems of the age is how to keep
up with the younger generation. One can
support the shame of being unable to help with
homework, but the prospect of having to admit
ignorance of electronic equipment is intolerable.
For instance, what do you know about the Marconi
Universal Bridge Type TF 868A? Could you im-
press our young friend with an authoritative
description of the instrument’s ingenious mechanical
design which provides single-dial measurement of
L, C,and R? You owe it to yourself to be really
up-to-date about Marconi Instruments—after all,

they are important tools of your trade. Start with UNIVERSAL BRIDGE
the TF 868A. Our leaflet G112 contains full details, Type TF 868A
and we’ll gladly send you a copy. Measures inductance or capacitance at 1 or 10 kc/s,

resistance at d.c. Measurement Ranges: 1 uH to
100 benrys, 1 ppF to 100 pF, 0.1 ochm to 10 MQ.
Q Range: 0.1 to 10 at kcfs, 1 to 100 at 10 kefs.
Tan § Range: 0.001 to 0.1 at 1 kc/s, 0.01 to 1.0 at
10 kc/s.

CcONI
M erRumEnTs

AM & FM SIGNAL GENERATORS - AUDIO & VIDEO
OSCILLATORS - FREQUENCY METERS - VOLTMETERS
POWER METERS - DISTORTION METERS .+ FIELD
STRENGTH METERS . TRANSMISSION MONITORS
DEVIATION METERS - OSCILLOSCOPES, SPECTRUM &
RESPONSE ANALYSERS - Q METERS & BRIDGES

r—

MARCONI| INSTRUMENTS LTD . ST. ALBANS - HERTFORDSHIRE - TELEPHONE: ST. ALBANS 56161

London and the South: Marconi House, Strand, London, W.C.2. Tel: COVent Garden 1234
Midiands: Marconl House, 24 The Parade, Leamington Spa. Tael: 1408 Norsh: 30 Alblon Steeet, Kingston-upon-Hull. Tel: Hull Central 16347

WORLD-WIDE REPRESENTATION

TCli2
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TN a2 smnn 2 v
” ) D . - .
“Whyls best series No 10

THE very latest equipment is used for testing components for
Garrard quality gramophone units. The automatic machine illustrated
above was designed and made in our own laboratory and performs in one
operation three tests on crystal cartridges for Garrard pickups. Every turnover
cartridge is tested each side for voltage output on 78 and 334 r.p.m. and
at the same time a wave form check for frequency distortion'is made. One
more reason why Garrard units are the finest in the world.

' AUDIO
q PERFECTION

THE GARRARD ENGINEERING AND MANUFACTURING CO. LTD SWINDON - WILTS
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New addition to the Thorn family of
miniature indicator lampholders designed

to use the Atlas midget panel lamp which
is only 0.575" in length and 0.249"

in diameter

INTRODUCING THE na"n

ROTARY SHUTTER
LAMPHOLDER
SHORT AND LONG SHANK VERSIONS

This lampholder represents an outstanding advance in
space-saving—the outside diameter of the complete
device is only %”. Here, then, is the smallest of all
dimmer indicator lamps. The cap contains a rotary
shutter with built-in stops to restrict rotation between
the fully-shuttered and the fully-open positions. When
fully shuttered there is sufficient illumination for night
vision. Glass lenses are engraved with the direction of
rotation and letters indicating night and day conditions.
The short shank version is designed for panel fitting
where there is no “Plasteck” panel
intervening between the indicator
cap, and the lampholder. The long
shank version is for use where a
*‘Plasteck™ panel intervenes and/or
where the extended length may be
necessary to suit special installa-
tions. Both components are de-
signed to screw into the standard
lampholder body used for Plasteck
lighting L/H body 80/10/0063 2
earth return. This can be supplied

as double pole version if required.

Colour of cap: red, green, amber,

blue or clear. Can be supplied with

28Y, 12V or 6V bulb.

e
] !

(A

N

916" o
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AND THE MINIATURE
PRESS-TO-TEST

FITTING

Extreme compactness has been
achieved in this new “Press to Test”
component. For installation a
round hole $}” diameter is all that
is necessary in the mounting panel.
The component can be extracted
from either the front or from the
back of the panel. There are two
versions one with 3 terminals
(solder or screw 1 terminal com-
mon) and the other with 5 tag
terminations, solder (1 terminal
common). The internal contact
assembly are so arranged as to be
free from normal aircraft vibration
conditions and pre-determined con-
tact pressures are maintained in the
design technique. The front indi-
cator plate can be engraved *‘Press to Test” or for any
other engraving to suit operational requirements. The
lampholder cap may be either the indicator or rotary
shutter type. Colour of cap: red, green, amber, blue or
clear. Can be supplied with 28V, 12V or 6V bulb.

For full information write:

AIRCRAFT COMPONENTS DIVISION
THORN ELECTRICAL INDUSTRIES LTD
GREAT CAMBRIDGE ROAD, ENFIELD
MIDDLESEX. TEL: ENFIELD 5353
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SYDNEY S. BIRD

& SONS LTD.

Address for enquir es and sales ccrrespondence (—
LONDON SALES & TECHNICAL LIAISON OFFICE,

3IPALACE MANSIONS, PALACE GARDENS, ENFIELD,MIDDX.
Telegrams : ' Capacity, Enfield.”

Telephone : Enfield 8571.3,
Head Office: POOLE DORSET.

Contractors to Ministry of Supply, Post Office,
and other HM. Govt. Depts.

o

WIRELESS WORLD

Precision,

Stability &
Long Life

Designers and users of radio and
electronic equipment know that they
can rely implicitly on the efficiency
and dependability of ¢ Cyldon”
Capacitors and Tuners. They know
too that the exceptionally wide variety
of types in the standard ‘ Cyldon »’
range covers most day-to-day re-
quirements, but that when special
types are needed the full resources
and specialised experience of the
manufacturers are entirely at their
disposal.

Equipment manufacturers are invited (o write

for literature covering Cyldon *‘Teletuners ™

and Cy!don Trimmers, together with details of our
complete range of Yariadle Capacitors and list of

Agents for Home and Overseas.

25
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Thete Unets ore
ACTUAL SIZE
—made under
U.S. ficence
from
Winchester
Electronecy Inc.

NOW AVAILABLE
FOR
PROMPT DELIVERY

* % LTD (1?6666(’6
SERIES ‘MRE’ (os STEVENAGE )

with 7. 14, 18, 26, 5
34 & 50 contacts
Rigid top o} side-entry
ALUMINIUM HOODS — the foremost manufacturers of
complete with cable-clamps
VIBRATION LOCKS
for 7 to 34 contact

gttt | miniature

T G connecitors

with 7, 14, 20, 26,
29 & 34 contacts

Rigid h;p-enlry

ALUMINIUM HOODS GOLD-PLATED CONTACTS
complete with cable-clamps made from spring-tempered phosphor-bronze
% * provide low contact-resistance,
SERIES ‘M’ prevent corrosion and facilitate soldering.
ithS,7&9 tact
‘” Rra e :‘ act MELAMINE MOULDINGS
igid top-entry .
MELAMINE HOODS L _ . confo:'nung to B.S.S. 13?2
complete with cable-clamps .Pro‘"de hlgh arc-reslstance,
Locking device optional _ high dielectric and mechanical strength.
N ;:/,- . Full technical data and illustrated
SERIES ‘SM leaflets forwarded on request:
wi'ﬂ\ 1 and 2 contacts } | ELECTRO METHODS LTD.
Rigid top-entry 12-36 Caxton Way, Stevenage, Herts.

MELAMINE HOODS Telephone : Stevenage 780
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Specification

BRIDGE ONLY:
Capacitance: 0.0002 pF to 10 uF
in 7 ranges. Accuracy +£1%.
Conductance: 0-3 100 mmho
in 7 ranges. Inductance:
1mH to infinity in
7 ranges. Measuring
Frequency: 10,000 radians/sec.
(1592 c¢/s.) Power Supply:
110/115 and 200 250 V 40/60 ¢/s.
Dimensions: 17% x 7% x 11§*
high. Weight: 25 lbs. approx.

WITH LOW IMPEDANCE
ADAPTOR !
Capacitance: 1uF—100,000uF
in 4 ranges. Resistance:
0-1000 in 4 ranges: Discrimi-
nation on lowest range 50u0.
Inductance: 0-10 mH in 4
ranges. Discrimination on
lowest range 5muH.

PRICES :
Bridge, £175. Low Impedance
Adaptor £25

WIRELESS WORLD

e o

CAPL UTANCE

~

50 MICRO-OHMS TO 10,000 MEGOHMS .0002 PICOFARAD
TO 100,000 MICROFARADS, 5 MILLIMICROHENRIES TO INFINITY

Accuracy to 0.25% is achieved with complete stability. ® Two decades and
a continuously variable control indicate independently the resistive and

reactive terms to four significant figures.

® Adaptors for measurement of

corductivity, dielectric constant and loss factor of solids and liquids.

The B.221 is a highly accurate trans-
formerratioarmbridgeof veryadvanced
design. It providas facilities for the two,
three, or four-terminal measurement of
impedance or trensfer admittance over
an extremely wide range at an operat-
ing frequency of 10,000 radians/sec.
(1592 ¢/s).

Measurement is_unaffected by the
impedance of the test leads, which can
therefore be ofanylength.Consequently
the instrument is ideally suitable for
the determination of temperature co-
efficient of components under test
conditions or, in fact, any remote in

situ measurement. A novel mechanism
automatically displays the cyphers,
decimals and units of measurement.
This gives direct reading and avoids
any confusion which might be caused
by the large multiplying factors in-
valved.

The basic range of the instrument
covers impedances from 10,000 megohms
to 10 ohms and this is extended to 50
micro-ohms by the use of the Low Im-
pedance Adaptor. Other adaptors have
been designed for measurement of con-
ductivity, dielectric constant and loss
factor of solids and liquids.

WAYNE KERR

ance Meter Type M.|49

A small portable
tnstrument designed
for the simple and
direct measurement of
induotance values
between 0.05 »H and 100emB,
Price £65,

Admittance Bridge Type B.90)

An extremely stable transformer
ratio-arm bridge designed for
unbalanced measurements on

aerials, feeders, cables and

ocomponents at frequencies

botween 50 and 230 Mo/s.
Price £175

27

THE WAYNE KERR LABORATORIES LIMITED, ROBBUCK ROAD, CHESSINGTON, SURREY. TELEPHONE: LOWER HOOR 1131
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High Precision
Oscillograph Tube
OBKP|

Quantity production of the 5SBKP1 by ETEL is
making it an economic proposition for more
designers to incorporate a high precision
oscillograph tube in a wider range of applications
than has previously been possible.
This five-inch tube employs a two-stage distributed
post deflection accelerator. High P.D.A. ratios
may be used, and the distortions caused in normal
P.D.A. systems largely eliminated, with consequent
advantages in brightness and deflection sensitivity.
With a P.D.A. ratio of 5}: 1 the maximum pattern
distortion is 29, and the maximum deviation
from deflection linearity is 29,
As can be seen from the adjacent data the SBKP1,
with its high sensitivity and low plate input capacitances
is specially suitable for wide-bandwidth oscillography.
Full data is available on request.

Abridged data

Screen Metal backed P1 green fluorescent medium persistence.
Other screens available to order.

Heater Vh = 6.3V - Th = 0.55A

Capacitances x' to x"'. . ... 2.3pF . y'toy"..... 1.7pF
One x plate to all other electrodes less other x plate 3.6pF
One y plate to all other electrodes less other y plate 1.65pF

Typical Operation

Val . . . . 1400. . . v
Va2 . . . . 440 to 560 . A\
Va3 . . . . 1800, v
Vad . . . . 4000. v
Va5 . . . . 10,000 SR
Vg . . . . -45t0-90. . .V
Sx . . . . 25. . . . V/em
Sy. . . . . 125, V/em

| 4
—— W —/ETEL
Cathode Ray Tubes

ELECTRONIC TUBES LIMITED
Kingsmesd Works, High Wycombe, Bucks - Tel: High Wycombe 2020

ETL2a
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INSTRUMENT CASES

Attractively constructed of seam
welded steel, these strong imstru-
ment cases are well ventilated and
stove enamel finished in various
colours. Available in four standard
sizes or to your own specification.

HANDLES

Made in standard range (4in., 6in.,
8in. and 10in. centres). A wide
variety of other sizes can be made to
special order.

AMP-CHECKS

Invaluable device designed to facili-
tate current measurements. Installed
in series with an electrical (or
electronic) circuit to all points where
measurements or checks are required
without open circuiting.

Metal components available to

Other products include customer’s sfp.eciﬁmtion and small or
PULSE GENERATORS batch quat{tmes un'dertaken.

ced in research pro-

CAPACITY COMPARATORS L e L

TAPE RECORDERS SUB-CONTRACTORS for sheet metal or

STABILISED POWER SUPPLIES :;s:;‘:z (L) Chl L) L) (0

PHOTOCELL AMPLIFIERS

PHILLIPS & BONSON LTD

Reg. Offices: IMPERIAL HOUSE DOMINION ST. MOORGATE LONOON EC2 Telephone: MONARCH 5481.5
Works: PONO WORKS 8 MILLFIELOS ROAD HACKNEY LONDON ES Telephone: AMHERST 4331
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@ TECHNICAL DATA
on the NEW Type 515 Oscilloscope

DC-TO-15 MC PASSBAND

High in performance, but low in size, weight, and cost, the
Type 515 fits a relatively new requirement area. Besides its
extra capabilities in applications requiring vertical response
out to 15 megacycles, it occupies less space and is easier to
handle than most other general-purpose laboratory oscil-
loscopes.

Risetime of the dc-coupled

VARIABLE 1 f thed
VOLTS/CM vertical amplifier is less than
50 2 “ 23 millimicroseconds. Sen-

sitivity is accurately cali-

0 brated, 0.1 v/cm to 50 v/cm
in nine steps. A variable

20 control adjusts the sensitiv-
ity between calibrated steps

50 . and out to 125 v/cm., To

help avoid accidental inac-
uncausearsd  curate readings, a warning

light indicates an uncali-
brated condition when the variable control is in use. A
balanced network delays the signal 0.25 usec to permit ob-
servation of the leading edge of the waveform that triggers
the sweeg. Direct input capacitance of approximately 36
puf is reduced to approximately 10 uuf by use of the 10x
atcenuator probe supplied with the instrument.

SIMPLIFIED SWEEP CONTROL

All 22 of the Type 515's accurately calibrated sweeps are
selected by the same control knob. This knob also indicates
the sweep time-per-centimeter when the 5x magnitier is in
use, making mental calculation of time intervals unneces-
sary. The normal sweep is
expanded to 50 centimeters
by the magnifier, and the
horizontal-position control
has sufficient range to dis-
play any 10 centimeters of
the magnified sweep. To
maintain uniform bias on
the control grid of the ca-
thode-ray tube for all sweep
speeds and repetition rates,
the unblanking waveform is
dc-coupled.

Calibrated fixed sweeps
extend from 0.2 psec/cm to 2 sec/cm. A variable control
makes the sweep range continuous from 0.2 psec/cm to
6 sec/cm. Here again a warning light indicates an uncali-
brated condition when the variable control is in use.

AUTOMATIC TRIGGERING

Automatic triggering is a real convenience in a great many
oscilloscope applications. This one position, without fur-
ther adjustment of the triggering controls, permits signals
of widely differing frequencies and amplitudes to initiate
the sweep, and provides a reference trace on the screen in
the absence of an input signal. The automatic circuit oper-
ates at a natural rate of about 50 cycles, but synchronizes
mci'lily with incoming signals from 60 cycles to 2 mega-
cycles.

Triggering versatility is one of the many highly-useful
qualities of the Type 515. You can wigger the sweep from
either the positive or negative slope ogfs an internal, exter-
nal, or line-voltage si . On any of these signals, you cap
trigger the sweep at a selected amplitude level. You select

VARIABLE

either ac or dc-coupling through the trigger circuitry. You
can synchronize the sweep with sine-wave signals up to and
beyond 20 megacycles. You can block out the low-frequency
component of a composite signal, permitting the high-fre-
quency component to trigger the sweep. These complete
triggering facilities make possible a steady display of just
about any signal you are likely to encounter.

LARGE DISPLAY AREA

A full 6-centimeter by 10-centimeter linear display can be
presented on the screen of the new Tektronix cathode-ray
tube, Type T55P, developed especially for this instrument.
Characteristics of this new tube help make possible the
wide signal-handling
range and excellent
transient response of
the Type 515. Accel-
erating potential is
4000 volts. A T55P2
is normally supplied,
but a P1, P7, or P11
screen is available on
request at no extra
cost.

PORTABILITY

It's a bit unusual for higher performance to come in an
oscilloscope that’s smaller and lighter than previous models.
But this combination of compactness and performance
makes the Type 515 most convenient for those more-exact-
ing field applications. Handling ease and simplified controls
are characteristics also desirable in the increasing number
of production-line test stations where high performance is
a new requirement. The Type 515 weighs only 40 pounds
and measures 934" wide, 131" high, 211" deep.

OTHER CHARACTERISTICS

Many of the other features you'd expect to find in any
Tektronix Oscilloscope are part of the Type 515. Square-
wave amplitude calibrator, sweep sawtooth and gate avail-
able at front panel, illuminated graticule, and electroni-
cally-regulated power supply are some of the “standard
equipment”. New style cabinet with removable sides speeds
any maintenance that may be necessary.

TYPE 515 ... 5750 (F.O.B. Portland, Oregon)
£29°.°.° (Delivered in England)

The above prices are exclusive of duty.
Represented in Great Britain by

LIVINGSTON LABORATORIES, LTD.
Retcar Street, London N. 19
Archway 6251

Tektronix,Inc.

Pn o. BOX 83‘0, POl’ﬂﬂlld 7' or.gﬂl, uos'Ac
Phone CYpress 2-2611 . Cable: TEKTRONAX
TWX-PD 265
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Close tolerance characteristics

Close tolerances of standing current, slope, balance and
cut-off add to equipment reliability and life.

Low impedance

High anode current at zero bias and low anode voltage
provide high speed capabilities.

High slope — controlled cut-off

A high slope of 12.5 mA/V and a short grid base ensure
small drive requirements.

Low cross capacitances

Sections are physically screened, thus materially reducing
cross capacitances and permitting sections to be used
independently.

The employment of a frame grid construction in this valve is
largely responsible for its outstanding characteristics. This also
enables a good noise factor to be achieved in r.f, or i.f. input
applications thus making the E88CC suitable for use in Radar,
Communications, Television Studio Equipment, etc.

further technical information concerning the E88CC is
available on request. ‘

COMMUNICATIONS-AND

% INDUSTRIAL VALVE DEPARTMENT &5
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E88CC

d new

high speed
Double

Triode for-
computing,
switching
and scaling

ABRIDGED DATA
Vh = 6.3V 1h = 300mA
Computer operation

Va(b) 150V
Vg (1a = 100uA) ~7.0+ 1.5V
Vg (la = 5.0uA) - 15V
Vg difference

(Vg ~Vg” at la = |00uA) <—-20V
Cascode amplifier
Vb 100V
Vg(b) +9.0v
Rk 680 ohms.
la 15+£0.8mA
gm 10.5 to 15 mAJvV
Noise factor (f = 200Mc/s) 4.6d8
Req (r.f.) 300 ohms.
Base B9A
(Mullard|

v

Mullard Limited, Mullard House,
Torrington Place, London, W.C.1

@ MVT 323
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The development and manu-

facture of Loudspeakers for all

purposes has been our business

for over 30 years, Whatever

the application, we are proud

to have assisted in equipping
many millions of radio
and television receivers
throughout the world with
Loudspeakers which, in
design and performance,
have set a standard of
their own.

Loudspeakers —
| D A

CELESTION

(R()ld @elesﬁon Lf(l- FERRY WORKS - THAMES DITTON - SURREY - ENGLAND

Telephone: EMBerbrook 5402/6 Cables: YOICECOIL, THAMES DITTON. ENGLAND

for all purposes
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Putting
5and 5
together

These In-Line Connectors are specially suitable
for plug-in unit construction or small rack
mounting equipment.

Well proven plug and socket contacts are used
and exceptional freedom in dimensional toler-
ances of fixings etc. has been provided for.

5 and 7-Way versions are available and thz
Connectors can either be mounted direct to the
panel where clearance is provided for contacts
or mounted on stand-off pillars.

Location is provided by guide pins which are
polarised to prevent incorrect insertion.

HiHH

& A R.B - APPROVED

POWER CONTROLS

LIEMITED

EXNING ROAD, NEWMARKET, SUFFOLK

Telephone : Newmarket 3181/3/3. Teleg :Po N ket.
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precision
and

craftsmanship

Take a look at your wristwatch. The odds
are 2 hundred to one that in small lettering
on the dial you will find the words * Swiss Made”.
Throughout the world Switzerland is recognised as the
centre of craftsmanship in precision mechanisms. When
you consider the service your watch gives you day after day
—and the price you paid for it—you may well conclude
that “ Swiss Made” also means sheer value for money.
It was by no accident that Goldring turned to Switzerland
for a transcription gramophone motor. Modern
record reproduction calls for a craftsman-
made mechanism of more than
average precision and reliability. And
modern strains on purses call for nothing
short of real value for money.

The Goldring-Lenco Transcription Motor
is designed and made entirely in Switzerland.
There are three versions (from £17. 10. 4. to
£23.7.0. including P.T.) which incorporate
the Lenco transcription arm and the
Goldring “500”. Your dealer will be happy to
show them to you-—or we will gladly send
you a descriptive leaflet on request.

GOLDRING-LENCO

GRAMOPHONE TRANSCRIPTION MOTORS

Goldring Manufacturing Co. (Great Britain) Led.

486 High Road, Leytonstone, London, E.I1}
(Leytonstone 8343)
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MULLARD
JGH EFFHCIENCY

+% Pot core design facilitating rapid assembly
+% Small size

+% High value inductance

+% Low losses resulting in high Q values

<% Very fine setting accuracies

<% Operative over a wide frequency range

< Controllable temperature coefficient

Wherever high quality pot cores are
required, there will be a Mullard type
available to meet the specification, further-
more, they can be supplied wound to

customers individual requirements.

Write now for full details of the compre-

hensive range currently available.

Ferroxcube magnetic cores

@ ‘Ticonal’ permanent magnets
u ar ozl Magnadur ceramic magnets

MULLARD LTD., COMPONENT DiVISION, MULLARD HOUSE, TORR:NGTON PLACE W.C.i
MC 255
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Photograph reproduced by

courtesy of British Communications 4 M
and Electronics % “ .

The recently advertised 4GP., SBHP and 6EP cathode ray tubes
are only three of a wide range of instrument tubes marketed by
the G.E.C.

The range includes both electromagnetic and electrostatic
deflection tubes and all are generally available with any one of six
standard screen phosphors. Other screen phosphors can be sup-
lied to special order.

Should you have any cathode ray tube problems—consult the
M-O Valve Company. You will most probably find a tube in the
range which is ideally suited to your particular application. If not,
the Company with its wealth of experience and technical facilities
may be able to make a special tube for you.

Products of the M-O Valve Company Limited, Brook Green, Hammersmith, W.6

a subsidiary of

January, 1958

L*fcX 64l CATHODE RAY TUBES

Some of the many products
of the M-O Vaive Co. Ltd.

Transmitting Valves
Industrial Heating Valves
Pulse Valves
Audio Frequency Valves
Instrument Valves
High Figure of
Merit Valves
Low Noise Valves
Series Stabiliser Valves
Rugged Valves
Vacuum Rectifiers
Mercury Rectifiers
Xenon Rectifiers
Magnetrons
Klystrons
T.R. Cells
Corona Stabilisers
Geiger-Miiller Tubes
Special Purpose
Cathode Ray Tubes
Radar Cathode Ray Tubes

THE GENERAL ELECTRIC COMPANY LIMITED, MAGNET HOUSE, KINGSWAY, LONDON, W.C.2
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prove to
yourgelf

IT DOES
THE JOB
EVEN

Leading Radio and T.V. Manu-
facturers, Dealers and Engineers
—all use the

% MADE TO RECMF SPECIFICATION

% ROBUST CONSTRUCTION
One-piece Polystyrene interior, no small parts to
dismantle, no soldering troubles.

s FULLY INSULATED
Neoprene insulating sleeve for safety.

v EFFICIENT IN OPERATION
Pressure on copper braid over a large contact area
ensures positive and secure contact.

% SIMPLE TO FIT—FITTED IN SECONDS!

COAXIAL PLUG TVPA
COAXIAL SOCKET TVSi

COAXIAL PLUG FOR CAR AERIAL LEADS CRP1200 |I/6a.
COAXIAL SOCKET FOR CAR AZRIAL LEADS CRS/20) 1163

LIMITED

ANTIFERENCE

AYLESBURY, BUCKS.
Tel. Aylesbury 2511 (6 lines)

DEBISTSS
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3 new

high voltage

xenon rectifiers

RR3-1250A

o W
RR3-(250

RR3-12508

SHORT HEATING-UP TIME . WIDE AMBIENT TEMPERATURE

RANGE - NO

Recent developments in the Mullard 1.25A range of
xenon rectifiers have led to improved hold-off
characteristics and higher reliability. These
improvements, together with the already widely
recognised advantages of xenon rectifiers, strongly
recommend these valves for power supplies in
transmitters, r.f. heaters and similar equipments.
Xenon rectifiers can be operated over a wide
ambient temperature range, they are not restricted
to vertical mounting, they have a short heating-up
time and require no “ conditioning " on first being
put into service. These features make for great

COMMUNICATIONS AND

& INDUSTRIAL VALVE DEPARTMENT .

“CONDITIONING?”

ON INSTALLATION

operational convenience and the valves are suitable
for use in both fixed and mobile equipment under
all climatic conditions.

Two of the valves can be used as plug-in replace-
ments for mercury types: the RR3-1250-B in place
of the RG3-1250; and the RR3-1250A in place of the
RG4-1250 (CV5) in applications where the peak
inverse voltage does not exceed 13 kV. Write on
Your company notepaper to the address below for a
free booklet * High Voltage Rectifiers” which gives
tull data on these and other xenon rectifiers together
with details of mercury-filled types.

ABRIDGED DATA

ANUARY, 1958

P.1v. Ik {(pk) Ik Heati ‘
Type No. Base z') (IA') max. m(-'::.) nf::) .%Ir:r“’
( V) | (A) | (A (socs)
RR3-1250/4832 B4F 5.0 l 7.0 I 10 5.0 1.25 I 30
Goliath |
RR3-1250A Edison 4.0 2110 ' 13 50 1.25 30
oW I
Goliath
RR3.12508 Edison 4.0 7.0 i3 5.0 1.25 I 30
Screw

MULLARD LTD - MULLARD HOUSE  TORRINGTON PLAC

E - LONDON WC1
@ MVT 3308
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SYSTEM PLANNERS,
ELECTRONIC ENGINEERS,

e More than fifty civil airlines and over thirty air forces fit
DESIGNERS AND MANUFACTURERS

Marconi radio, radar or navigational aids. Airports all over the

world rely on Marconi ground installations ® The armed services have OF AERONAUTICAL, BROADCASTING,
entrusted radar defence networks, both at home and overseas,

to Marconi’s ® The broadcasting authorities of 75% of the countries COMMUNICATION AND MARITIME
of the world operate Marconi broadcasting or television equipment RADIO EQUIPMENT,

e 80 countries have Marconi equipped radio telegraph and TELEVISION EQUIPMENT,
communications systems ® All the radio approach and marker beacons RADAR AND NAVIGATIONAL AIDS

round the coasts of Britain have been supplied by Marconi’s.

MARCONI

on land, at sea and in the air

MARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED, CHELMSFORD ESSEX ENGLAIIIg
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+ gonoton®

ra;diog’omov
The re'°

it 4!
pick-up hed
sensitive pre
step fo{wor

techniqué by

Technical Ceramics Limited, Wood Burcote Way, Towcester, Northants
Telephone Towcester 312

@ TCL.1




JanNuary, 1958 WIRELESS WORLD 41

A problem of

Fluctuating Voltage Supply
in Echo Sounding

The up-to-date fishing craft carries
electronic echo sounders to locate
the most promising fishing grounds.
This equipment has to cope with
supply voltages that fluctuate over
a very wide range. In order to
obtain reliability, and to safeguard
the life of electronic components

it is essential to stabilise the
applied voltage.

How is this achieved ?

A typical trawler wheel-house showing the Kelvin Hughes Fishing Echo
Sounder M.S.29 and KH Kingfisher Scale Expander.

o » =« Straightened out by Ad‘/m

In the Kelvin Hughes Models M.S.28 and M.S.29 Fishing
Echo Sounders, € Advance * Constant Voltage Transformers are
incorporated to ensure reliable long-life performance, even where,
3\ as on the smaller vessels, the supply may vary
-\ between — 10% and 4+ 30%.

.. 2 - ___ ‘Advance’ Constant Voltage Transformers provide a.c.
| voltage stabilisation of £ 19, for input variations of up
) : to + 159 at maximum load. For power requirements
&b \ from 4 to 6,000 watts, they are automatic and

contain no moving parts.

‘ \ Technical etails and descriptive Lea/let W28 s
e ——————
gladly sant on request.

T

CONSTANT VOLTAGE TRANSFORMERS

ADVANCE COMPONENTS LIMITED
GD.14 ROEBUCK ROAD * HAINAULT ~ ILFORD - ESSEX * Telephone: HAlnaule 4444
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JAKE YOUR PICK

Our wide range of capacitors, incorporating all the latest
developments, are described fully in these new leaflets...

SEND NOW for COPIES

DALY has succeeded in maintaining full capacity

values and working voltages in more compact

designs, specially suited to ultra modern
equipment :—

PHOTO-FLASH EQUIPMENT « DEAF AIDS
PRIVATE TELEPHONE INSTALLATIONS
AMFLIFIERS o D.C. FOWER UNITS
TRANSISTOR EQUIPMENT
MAGNETISATION
EQUIPMENT

TEST GEAR

ELEGTROLYTIC
CAPACITORS

Condenser Specialists for over 20 years.

DALY (Condensers) LTD., WEST LODGE WORKS,\\
THE GREEN, EALING, LONDON, W.5. Phone: Ealing 3127-8.9. Cables: Dalcyon, London

. _.*__ .
lonnoissenr s seeo moror
The turntable with a 49 variation on all three speeds.

The Connoisseur motor is made for the per-
fectionist. It is one of the finest turntables in the
world.

The speed change is arranged mechanically and
gives a 4 per cent variation on all speeds. A
synchronous motor, which is virtually vibrationless
with low noise level and hum indication, maintains
a constant speed at all settings. There is no
braking action to obtain speed change.

The 12in. turntable is lathe turned in non-ferrous metai. The
main spindle, which is precision ground and lapped to mirror
finish, runs in phosphor bronze bearings.

Macching Connoisseur  Pick-up
Mark Il with a frequency range
from 20-20.000 cycles:

A sound, precision engineering job, the Connoisseur motor Pick lare with | head
provides the foundation for perfect reproduction. fitied Twih Dismond. armacure

g b 6.
Price €20, plus P. Tax £8/11/-. LI O U C AL

A. R. SUGDEN & CO. (ENGINEERS) LTD.

WELL GREEN LANE, BRIGHOUSE, YORKSHIRE. Phone: Brighouse 2397. Grams: Connoiseur, Brighouse.

OVERSEAS AGENTS: MAIN DISTRIBUTORS:

SOUTH AFRICA: W. L, Proctor (Pry,) Lid. 63, Strand Sueet, Cape  AUSTRALIA: British Merchandising Pry. Lid., 183, Pitt Streer,
(e} o .. Breol rporato; 1 W i

N.Y. CANADA: The Astral Electric Co. Ltd, 44, Dastorth Fosd. f{“,’;’y‘ and ). H. Magrath (Pry.) Ltd., 208, Little Lonsdale Street

Toronto 13, Ontario, NEW ZEALAND: Tunbull & Jones Ltd. clbourne. EAST AFRICA: International Aeradio (East Africa) Ltd.

Head Office: 12/14, Courteray Place, Wellington. HONG KONG: P.O. Box 3133, Nairobi. MALAYA: Eastand Trading Co.. 1, Prince

‘The Radio People Ltd., 31 Nathan Road, Hong Kong. Street, Singapore.
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ELECTRICAL CHARACTERISTICS

The electrical characteristic of a High Stability Carbon Resistor depends upon the
physical size of the units and upon the ohmic value. All the data given below refates
To obtain the equlvalent ohmic values to which the

to the Type 73 Resistor.

Information is applicable in the other four sizes of Resistor the following factors

should be applied :
Type 7T2x §

FULL LOAD STABILITY

Up to 100 K.ohms the resistance change at full load
with an amblient temperature of 70°C. is less than
075%, (average 0-25%,) after 1,000 hours operation.
At | Megohm the change is less than 19 (average
0-75%).

N.B. On D.C. loading the maximum voltages
stated In RCL |12 should be observed.

AGEING AND SHELF DRIFT.

Up to 100 K.ohms the average change Is 0-25% in
12 months (never greater than 075%). For |

Type 74x 2

Megohm reslstors the average change Is 0-6%, in 12
months (never greater than 1-25%).

CLIMATIC
Exposure to the two cycles of H.1. humidity as laid
down In RC5 112 shows a change of less than 079
(average 0-4%) up to 100 K.ohms. At | Megohm
the change is less than 1% (average 0-7%).

TROPICAL EXPOSURE
Elghty-four days exposure to the standard 25°C./
35°C. 100%, humidity cycling shows a change of less
than 19, {average 0-5%) up to 100 K.ohms. At |
Megohm the change Is less than 2%, (average {-6%).

TEMPERATURE COEFFICIENT
The temperature coefficlent Is less than 0-04%,/°C.
up to 100 K.ohms. At | Megohm the coefficlent
Is approximately 0-055%,/°C.

NOISE

Noise which Is generated In a resistor, as the
result of a dlrect voltage applied across It. varies
according to the ohmic value of the resistor, the
noise decreasing as the ohmlc value Increases. The
nolise is also Influenced by factors such as the size
of the resistor,

For noise which falls within frequenc( range of 0
to 10 Kec./sec., the Painton high stability resistors
have nolse levels which are between 0-05 and 0-4
microvolts of noise per applied direct volt, when
the resistor is dissipating power at Its maximum
wattage rating.

VOLTAGE COEFFICIENT
Not exceeding 0-002% per volt D.C

Type 75 x 4

WRELESS WORLD 43
\\ g 2
PAINTON
7
TYPE 76
TYPE 75
TYPE 74
TYPE 73
TYPE 72
Type 76 x 8
DERATING FOR AMBIENT TEMPERATURES EXCEEDING 70°C.
(WATTACE “}‘;‘g,ﬁ*:g{‘t‘.;’.i?gﬁ“{,’”“ SRagH COMMERCIAL DERATING CURVE
1% | |
< 2
c:
8 2,
1 N e
o N
) s N
U S
RIS S
E Uy E 3 ry; o
$ 5, \ $ BN
S '\\
T’rps\ 4 Type A 1
o Z N \ S*\ ~NN
— P,
$ \7 € Type 13 ~ \ L TYPE 7, \\ \\
— TT\‘ SN R,
70 80 9% 100 110 120 130 140 150 70 80 9 100 110 120 130 140 150
AMBIENT TEMPERATURE (DEGREES C.) AMBIEBIT TEMPERATURE (DEGREES C.)
TYPE RESISTANCE VALUES QUTSIDE THIS RANGE MAY
RANGE (ohms) BE QUOTED FOR SEPARATELY.
72 +1% 4—700K +2% 4—1-0M +5% 4— 25M
73 +1%  4—10M +2% 4—20M +5% 4— 50M
74 +1% 20—2:0M 429 20—40M +5% 20—100M
75 +1% 20—3-0M 429, 20—50M +5% 20—100M
76 +19% 20—535M 42% 28—90M +5% 20— 50-0M
TYPE n 73 74 75 76
Normal Commercial .
Rating 70°C—watts ¢ 4 i ! 2
R.C.5.C. style RC2-E RC2-D RC2.C RC2-B RC2-A
R.C.5.C. Rating
at 70°C—watts i i t ! "t
R.C.5.C. Rating
at 100°C—watts i H ] } i
L] # I 1 2%
DIMENSIONS
IN INCHES — & A u L a
1} 13 1} 1t 1}

INT
o/uZ%wn/&[ow / ny/wlul

N
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.. .a mew battery-operated comnstant speed miniature meotor

The

Cn-finatet

Manufacturers are invited to write or tele-
phone for full information on this governor
controlled constant speed motor.  Only
slightly larger than a match-box, the Staar-
Kinder Motor presents a noiseless power
unit of extremely low current consumption.

The standard unit is for 6v. operation,
but the motor can be supplied for
usage at other voltages up to 12v.

The Staar-Kinder Motor availoble only to
manufacturers.

Staar Eleectronies Lud.,

Ormond House, 26/27 Boswell Street, London, W.C.|
Telephone: CHAncery 8953-4-5-6. Telegrams: Asterisk, London

The @@ L o l S ®®
ittle Staar
- - . battery operated player
for single 43 r.p.m. records

YeSizr of unit base-
board only 74" x 6°.

Y Weight only I5tozs.

YPowered by Staar-Kinder
motor. Operating voltage
év., current consumption as
‘ow as 27 mA while pilaying.

Yldeal as the nucleus of o
midget player, and amplifier
of extreme portability.

The pickup of the Little Staar
is fitted with a robust ceramic
element transducer with two
1 mm. radius sapphire styli
suitable for use in all climatic
conditions. The cartridge can
be withdrawn and replaced in a
matter of seconds. The Staar-
Kinder Motor incorporates a
centrifugal governor to ensure

constant turntable sp(_:ed within A dual purpase turntable censre is availlable which
2% whatever the applied voltage allows for playing small or large centre-hole records
between 7.5v. and 4.5v.

e = R Staar Elcctronics Led.,
a:“'z:'b:".::"':‘""'m only~write Ormond House, 24/27, Boswell Street, London, W.C.|

Telophone: CHAncery 8953-4-5-6 Telegrams: Astesisk, London
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Valuable aids to the

RADIO SERVICE ENGINEER

120 PAGE
POCKET BOOKLET

A 120 page pocket-size booklet gives
summarised data i.e. characteristics,
operating conditions, base diagrams
relating to Ferranti valves and cathode
ray tubes. Included also is a comprehen-
i sive valve equivalents list. Free copy
: k supplied on request.

TECHNICAL
HANDBOOK

This Handbook contains the fullest
information about all types of Ferranti valves
and cathode ray tubes. Complete data such
as physical details, base connections, ratings,
operating conditions, etc. Price 7/6.

Send now for both publicgtions to:—

FERRANTI v

GEM MILL - CHADDERTON - OLDHAM - LANCASHIRE
London Office: KERN HOUSE, 36 KINGSWAY, w.C.2.

45
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It pays to specify

POTENTIOMETERS

Egen potentiometers can be relied upon.
Every part, from the tag to the track, is the
very best of its kind. Add outstandingly
intelligent design and you see why
more and more engineers specify EGEN.

NEW 11" RANGE

Measuring 1}” diameter,
Type 181 is without a
switch. Type 183 has a
double-pole
Q.M.B.
switch and
Type 243 a heavy-duty double-pole
Q.M. B. switch specially designed for
Television. These controls are available with
tappings at 33%, 50% or 60% of slider rota-
tion, also with terminations suitable for
printed circuits.

NEW WIRE-WOUND PRE-SET
for group assembly

Among recent additions to the EGEN range
is Type 189. It has an easily replaceable wire-
wound track with good heat dissipation and
can be grouped with Type 166 carbon pre-
set controls on a common panel.

ELECTRIC LIMITED

CHARFLEET INDUSTRIAL ESTATE

WIRELESS WORLD

CANVEY ISLAND * ESSEX * ENGLAND l

Janvary, 1958

Great Develogments
at Bisey in
Printed
Circuits

P.C.D. LTD.
(PRINTED CIRCUIT DEVELOPMENTS)
AND
PHOTO PRINTED CIRCUITS LTD

announce that they have ioined forces, so that under
the vigorous management of P.C.D. Ltd., the produc-
tion facilities at Bisley will be geared up to give a
new and better service to the trade.

THESE FACILITIES INCLUDE :—

| 48 hour p ‘otot; pe service from 1 : 1
parencies.

trans-

2 Speedy production follow up.

3 Full facilities for blanking, piercing, and ass-
embly—plating in Rhodium, Silver or Gold.

4 Consistency, reliability.
weight, space, material.

economy in time,

5 Complete development facilities.

Try us out — AND SEE THE DIFFERENCE

P)

€
l)(;]) I.'I'1

PRINTED CIRCUI[ DEVELOPMENTS

(INCORPORATING PHOTO PRINTED CIRCUITS LTD)

GUILDFORD ROAD, BISLEY, SURREY.
TEL : BROOKWOOD 2200

A member of the Camp Bird Industries Group
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range of

~ SILICON JUNCTION DIODES

For High Temperature Operation
with extremely high ratios of /

forward to reverse resistance,
S$X641 SX642 // $X643 SX644
" These diodes utilise a recently / :
developed glass —pure copper
seal which has made possible /
the production of devices /
with really outstanding /
: L thermal properties. * /

s L | BT

LOWER VOLTAGE TYPES / HIGHER VOLTAGE TYPES
S$X641 SX642 $X643 $SX644

Suitable for use as Second Suitable for use as H.T. rectifiers in telecommunication type
Detectors at frequencies / power supplies, and for Blocking and Gating Jfunctions.
of up to 10 Mc/s and for the / Typical ratings for capacitive input circuits at ambient
majority of other low power temperatures of less than 75°C are given below:—

circuit functions, including areae | Numw‘T‘ Max. | R.MS.Input D.C. Output
Magnen'c Amplifiers. Arra:\rger'nent Diodeso [ Rectified Al _Voluze ) Voluge (V)
I | | Current(mA) "gx443 | SX644 | SX643 | SXé44
| T E—
/ Half-wave ] | 100 \ 64 106 % 150
Bi-phase 2 200 64064 | 106:0-106 | 90 150
L Bridge [ 4 209 | 128 | 22 180 300

For further information, write to the G.E.C. Valve and Electronic Department
THE GENERAL ELECTRIC CO, LTD,, MAGNET HOUSE, KINGSWAY, LONDON, W.C.2
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CITY SALE & EXCHANGE LTD

Model *4*

The High Fidelity
Specialists

LOWTHER T.P.I. CORNER REPRODUCER

This is a very compact speaker and prescrves to an amazing degree
true relationship between fundamental and harmonics whether it
be low or high frequency. Speech is smooth, forward, and gives a
fecling of the presence of the artist. Strings, brass and percussion
alike have a clarity comparable to a concert hall performance.

Price £95 . 0 . O

Part Exchange is our speciality. We will give you a fair offer for
your present proprietary radio goods against the purchase of either
new or sccondhand apparatus. This allowance can be used as
deposit or part deposit.

If you want a really fine amplifier to go with this speaker, why
not the Lowther L.L.16 with Master control unit for same. Prices
are £40 and £24 respecrively. We can assure you that a demon-
stration will leave no doubt in your mind that they are well worth
it.

The matching F.M. unit has high sensitivity, negligible radiation
and a full dvnamic range. Price £30/15/7.

Our Ma:l Orcer Service is stperb. L.P. All the Lowther equipment mentioned above and that of leading
Records, Dia'r.ond needles and Tape acces- makes, such as Leak, Rogers, Quad, Wharfe iale, ctc., are on
sories guaranteed by return of post. demonstration in our Fleet Street showrooms.

93-94 FLEET STREET, LONDON, E.C4 Phone: FLEet St. 9391]2

An A.C. voltage regulating problem? Here’s the ready-made answer—

PHILIPS Stepless
Variable Transformers

There are many applications for these handy

transformers ! Both bench and panel mounted types

are avai.able for use in the laboratory or for incorporation
as standard components in manufacturers’ equipment.

Continuously variable from zero up to 20% above input voltage
Toroidally wound
Extremely low ‘“no load” losses

Can be mechanically coupled for series, paralle! or 3-phase
(star connected) operation

Generously rated

Fully tropicalized
® Individual units rated up to 2 kVA

PW’ PHILIPS ELECTRICAL LTD

& RESEARCH & CONTROL INSTRUMENTS DIVISION

{Products of N, V. Philips,
Eindhoven, Holland)
Write or telephone for further details

Century House, Shoftesbury Ave., London, WC2 Tel: GERrard 7777
(PRCO211B)
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2.5 kW
channelised
transmitter

The versatility and reliability
of this new, tropicalised Mullard
transmitter make it eminently

suitable for h.f. en-route, ground-
to-air services and point-to-
point communication networks.
The GFT.560/2 is of unit
construction and consists of
three basic cabinets—r.f. unit,
modulator unit and power
supply units —which can be used
in combination for multi-
frequency working and a
number of types of emission.
There are ancillary units
available that permit remote
control of the transmitter over
telephone circuits.

Frequency Range 1.5 to 30 Mc/s.
Frequency Stability to Atlantic
City 1947 standards.
Power Output 3kW. c.w., 2kW
m.C.w. Or r/t.

Types of Emission c.w., m.c.w.,
telephony, frequency shift
(with external keying unit),
Al, A2, A3, FI.

Output Impedance 600 ohms
balanced.

Power Supply 400V, 50-60¢/s 3-phase.

EQUIPMENT DiVISION

Specialised Electronic Equipment
MULLARD LIMITED
Equipment Division
Mullard House, Torrington Place
London * W.C.I

@) MES92a

Cx
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TRANSISTOR A.F. AMPLIFIERS

D. D. Jones, Msc., bIC, and R. A. Hilbourne, Bsc. This book,
the first of its kind to be published in Great Britain, deals
systematically with the design of transistor audio-

frequency amplifiers, and gives the circuitry and design
details of a versatile range of amplifiers, including both those
for high fidelity reproduction and for public address
systems. Essential to engineers designing transistor audio
amplifiers for the first time.

21s net by post 21s 10d

WIRELESS SERVICING MANUAL

W. T. Cocking, MIEE. This, the ninth edition of a standard
work which has come to be recognised as a reliable and
comprehensive guide for amateur and professional

alike, has been thoroughly revised and set in a larger and
handier format. Essential testing apparatus is described, and
logical methods of deducing and remedying defects are
explained.

17s 6d net by post 18s 8d

SECOND THOUGHTS ON RADIO THEORY

Cathode Ray of * WIRELESS WORLD.” Forty-four articles
reprinted from the popular “ WIRELESS WORLD * series, in
which the author examines various aspects of elementary
radio science, explains them clearly, and shows that there may
be more behind them than is apparent from the usual text-
book. This volume deals with basic ideas; circuit elements
and techniques; circuit calculations; and some matters

in lighter mood.

25s net by post 26s 4d

BOOKS ON RADIC

ADVANCED THEORY OF WAVEGUIDES
L. Lewin. Sets out the various methods that have been
found successful in treating the types of problems arising in
waveguide work. The author has selected the number of
topics as representative of the field in which the micro-wave
engineer is at present engaged.

30s net by post 31s

BASIC MATHEMATICS FOR RADIO
AND ELECTRONICS

F. M. Colebrook, BsC, DIC, ACGI. Revised and enlarged by
J. M. Head, MA (CANTAB). Presents in readable form a
complete course in basic mathematics for engineering students
of all kinds and leads on to the more advanced branches
of mathematics of increasing importance to radio
engineers. In this revised edition the chapter covering the
application of mathematics to radio has been enlarged, and
many new subjects are included.

17s 6d net by post 18s 6d

ABACS OR NOMOGRAMS

A. Giet Translated from the French by H. D. Phippen and

J. W. Head. This book not only demonstrates the many and
varied applications of the abac or nomogram, but shows how
even those without highly specialised mathematical

knowledge may construct their own charts. It deals

with both Cartesian abacs and alignment charts and contains
a large number of practical examples in mechanics,

physics and electrical engineering,

35s net by post 36s

Published by Iliffe & Sons Ltd Dorset House, Stamford St. London SE}
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pay
STERLING
for your

American Type
Valves

More and more the world's governments . . . seb
makers . . . laboratories are standardizing on American
types, valves which are obtainable anywhere in the

hich you can get from BRIMAR witho

expending dollars.

BRIMAR valves are readil
available everywhere,
and with their cr

manship, precision of
manufacture, are
amongst the finest

obtainable.
Efficient . . . reliable . . . robust . . . BRIMAR VALVES are chosen

for radio and electronic equipments in the fighting services
and throughout industry.  Their rugged dependability can
contribute so much to your own products.

world, valves

BRIMAR everywhere

| epenttte e //ﬂ/&e@/ Volug
B“IMAH RADIO VALVES

Srandard Telephones and Cables Limited FOOTSCRAY, SIDCUP, KENT, ENGLAND.
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y
|/ Fine Equipment For

A PickUp (Mark 1)

The Connoisscur Pick-up has a down-
ward pressure of only 5 grams and has
a frequency range from 20 c/s to
20 kc/s plus or minus 2 dbs on soft
vinolite discs at 33} r.p.m.

This is distinguished by its supreme
quality and high-class finish. This

/ |\, Reproducing Sound
on Disc

~F i it for Hi-Fi enthusiasts.
-4 MM /;, obtained off a standard
¢ // LP s
. ’ A 2 100".%1-ccnmg of coil by magnet
s systerp?/

% !
%. Easil placeable armature system.

tor

~burlt'product which meets with the most stringent

rcquirements.

1. Threc speeds with 49, variation by mechanical means. No
braking action applied to motor.

2. The motor is a synchronous hysteresis type, running in
substantial phosphor-bronze bearings.

3. The motor will remain in synchronisation with 259, variation

4

of line voltage.

Heavy full-sized die-cast platform, 15%in. x 131in.

This unit is being used in considerable
numbers by Recording Studios and
Sound Installations.

7
7

Well Green Lane,

7 }Brighouse, Yorkshire.
/’Telephone: Brighouse 2397

7/'/ Telegrams: Connonisets, Brighouse
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ARTICLES IN JANUARY ISSUE WILL INCLUDE
NEW TYPES OF D.C. AMPLIFIER

In part 1 of this article an amplificr is dcscribed
which has a response from d.c. to 20 ke/s with a long-
term drift of 100 »V referred to the input. Two ampli-
fiers in a new cascade-balance circuit are employed.

POLYPHASE OSCILLATORS

A discussion of various forms of RC oscillators of
types which permit several autputs of diffcrent phases
to be obtaincd. Their stability and harmonic content
are considered.

Also the unique monthly Abstracts & References
feature compiled by the Radio Research Organiz-
ation of the Department of Scentilic and
Industrial Researc

POST
THIS COUPON
TODAY

@

Please enter my name as a subscriber to:—~

ELECTRONIC & RAD{O ENGINEER for 12 montiy
commencing wits the janmary issue. | enclose remuttance
£2. 9s.

ORDERS CAN ALSO BE BE PLACED THROUGH ANY
NEWSAGENT.

WIRELESS WORLD

Waveguide
Design

for
Die-Gasting

Components of a waveguide system which
are to be manufactured by die-casting must
have their walls tapered slightly to permit
the removal of the tool. As a result, a wave-
guide scetion becomes hexagonal instead of
rectangular.

An article in the December issue of ELEc-
TroNIC & Rapio ENGINEER shows how the
proper dimensions of such an hexagonal guide
can be determuned.

Original aricles by leading authorities are a
prominent feature of ELEcTrRONIC & Rapio
ENGINEER. [Regular readership will keep you

in constand touch with progress in the enlire
field of electronics, radio and television.

ELECTRONIC &

RADIO ENGINEER

TO : ILIFFE & SONS LTD., DORSET HOUSE, STAMFORD STREET, LONDON, S.E.{
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/or MEASURING INSTRUMENTS

IMMEDIATE DELIVERY

Most Basic Ranges available ex-stock for
immediate despatch. Special ranges—
delivery 7/14 days.

e Round, Square or Rectangular patterns

MOVING available, also full range of Industrial

con M Switchboard Instruments. Portable and
Laboratory Instruments.

. We can supply Meters with Non-Standard
MOVING - Ranges in Current, Volts or Ohms. To B.S.
IRON ; 89. Industrial or Precision Grade accuracy.

We are now able to accept customers’ own
3 Meters for Scale Drawing and Lettering.

THERMO b Clients are invited to inspect the _
COUPLE . display of instruments at our New Stockists_of Meters by

& Weston, Turner, Baldwin,
o : O’ﬁces and Showrooms. E.A.C., Weir and other

leading manufacturers.

Weston Model S157
Rectangular Flush 5" x 4° approx.

ELECTROSTATIC "™ - May we quote for your requirements ?

BfAYy . NP T sy CAidanass -
< . S A 2 (3

=T ﬂnc[ ers é lectronics

103, HAMPSTEAD RD., EUSTON, N.W.I. Tel. EUSton 1639 LTP-

"THE LINEAR °‘DIATONIC’

A HIGH FIBELITY ULTRA LINEAR AMPLIFIER WITH INTEGRAL PRE-AMP

A special feature is the compactness of the
unit. Full advantage has been taken of
latest component miniaturisation develop-
ments to produce a 10-watt Hi-Fi push-
pull amplifier ncorporating tonc control
preamplifier stages within the measure-
ments of 9 x7x6fin.

FREQUENCY RESPONSE
+ 2 d.b.. 30-20,000 c.p.s.

MAXIMUM POWER OUTPUT
In excess of 14 watts.

RATED OUTPUT 10 WATTS.

L. . SENSITIVITY

In addition two high impedance input .

sockets are %r:vided for microphone and Volume (1) 22 millivolts for rated
gram, etc. s cllxs {,nput l}as 1ts assocllateg output.

vol. control, five B.V.A. valves are employe Volume (2) 220 millivolts for rated
ECCy3, ECC83, EL84, EL84, EZ81. output.

H.T. and L.T. Jgower supply point s
io

TREBLE LIFT CONTROL
included for a ra tuner.

Continuously variable + 6 d.b.

SIZE ONLY 9—7—6{-“\5. to —13 d.b. ac 12,000 c.p.s.

L45 MINIATURE 45 WATT Weight. 1241b. Power consumption 90 watts DASS CONTROL
aen only 6 e . A b Seore Pondtect. |  FOT g200-23:)[-250 .. S0 c.ps. P AC. mains,  Continuously varible + 13 d.b.
Bty 30 v os il outpal, & Mulend rabres: Outputs for 3 and 15 ohm speakers. to —18 d.b. at 50 c.p.s.
m Rt e S T Erend Chassis stoved Grey—Blue R'ERT@EL HUM LEVEL
or “Mike Outpul matching fof 3—3 obm weakers. | Or Gold hammered finish. 1 2 Referred to max'mum output and
Rotad ::aﬁ‘rlzfsoscx AMPLIFIER Attractive Cover with GNS. including integra pre-amp —60
A compith unit reudy for councetlon to 0—2s0v. | Chromium carrying handles now available d.b.

8 c.ps A.C. Maina 2—3 chm speaker and practically at |7/6
apy make of lleck. gl k. equallesti .
adjustment by multi-position switch for 33, 7§, 10lu. per

HARMONIC DISTORTION

mc. Hetail Price 12 Gus. from your locel stockist or, if in difficulty. direct from us 0.19% measured at 6 watts.

LG, 2/3 WATT GRAM AMPLIFIER Send S.A.E. lor descriptive literaturs. NEGATIVE FEEDBACK
P el b el A e TV Yl TRADE AND EXPORT Tot! 32 db. ncluding 24 d.b.
Volume. OQutput for 2—3 Lhm speaker. 49/9. ENQUIRIES

n main loop.

LINEAR PRODUCTS LTD. * ™25 = ?
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For the closest approach

to the Original Sound —

that _your enjoyment

‘and appreciation of music

may be unimpeded

N LN AR

s T Lol

Please ask for illustrated literature
describing the QUAD II
Amplifier, FM Tuner

and Electrostatic Loudspeaker.

ACOUSTICAL MANUFACTURING CO. LTD.
HUNTINGDON, HUNTS.
HUNTINGDON 361.
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SOLDERING INSTRUMENTS

& ALLIED EQUIPMENT

ILLUTRATED

DETALHABLE
&° 81T MODEL
LIST Ne. 64

Protective
Shield
List No. 68

ADCOLA

l(_me L;rt 8ITs

LVAILABLE
FROM 8TOCK

CATALOGUES HEAD OFFICE SALES & SERVICE
ADCOLA PRODUCTS LTD.,

GAUDEN ROAD, TELEPHONES :
CLAPHAM HIGH ST., MACaulay& m}

LONDON, 5.W.4.

WIRELESS WORLD

JaNuary, 1958

OHMS?
RATING?
TOLERANCE?

«s oo it’s easy with LAB
Continuous Storage Units

Mt

R S T

Ny

Thousands of LLAB Continuous Storage Units are
daily solving the problem of control and storage of the
great range of resistors. Compact, and capable of
storing up to 720 separate resistors, LABpak make
selection positive, simple and speedy. Now that
Ceramicaps, Histabs and Wirewound resistors have
been added to the carded range, the usefulness of
LABpak storage units is enhanced.

FREE with any purchase of the LABpak range,
these units are the complete answer to the storage
problems of small production units, laboratories, etc.

MAKE UP YOUR ORDER TODAY
— DELIVERY EX-STOCK

All LABpak resistors are carded in ohmic value, rating and
tolerance, colour indexed and tabbed for easy selection.

The LAB Continuous Storage Units are available from your
normal source of supply, but more detailed information end
literature can be obtained from:

THE RADIO RESISTOR GO. LTD.

S50 ABBEY GARDENS ' LONDON ° N.w.8
Telephone: Maida Vale 5322
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MASS PRODUCED TO FINE LIMITS

Wherever pressings are
needed . . . whatever the
quantity or material, Ariel
can meet your requirements.
A modern large capacity
piant is available for press
work up to 50 tons to
extremely fine limits. 1f you
need stampings of quality
remember the name . ..

ARIEL

PRESSINGS & ASSEMBLIES
i

SEND YOUR ENQUIRIES TO:

ARIEL PRESSINGS LIMITED, NORTH STREET, ILKESTON, DERBYSHIRE

Tel.: llkeston 3651 Grams: Ariel, llkeston, Nottm.

33
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Armstrong A10

MARK It

HIGH FIDELITY ANPLIFIER & PRE-AMPLIFIER CONTROL UNIT

—————_——-———————----——--—---.-

BRIEF SPECIFICATION  Output: 10 watts rated; 20 watts peak.
Frequency Response: 10-100,000 ¢.p.s., within 1dB 15-30,000 ¢.p.s. Distortion:
less than 0.19,. Damping Factor: 40. Hum Level: Better than 80dB down.
NFB: 3 loop, main overall loop 28dB. Sensitivity: 8mV (Gram input A)
for 10 watts. Spare Power Supplies: 320v, 45SmA and 6.3v, 2A. Valves:
Pre-amp ECCB83, EF86. Amplifier GZ34, ECCS8S, EF86, 2 x EL34's. Controls:
1. INPUT—Mic, Radio, Tape, Gram (in conjunction with 4 position pick-up
matching selector). 2. EQUALISER—6 position. 3. FILTER—6 position.
4 & S. BASS & TREBLE (both lift & cut 15dB). 6. VOLUME.

Tape Output Socket on rea- of Control Unit.

Sound Value for only £32 complete Matching YHF Tuner—FM61—£22/1/0.

AVAILABLE FROM LEADING HIGH FIDELITY DEALERS THROUGHOUT THE COUNTRY

Write for ree descriptive lterature 10 Oepr. ww). Armstrong Amplifiers Ltd., wariters ro., HOLLOWAY, LONDON, N.7

MAGNETIC RECORDERS
for

PROFESSIONAL, INDUSTRIAL
& SCIENTIFIC APPLICATIONS

The Series E Recorder has
been introduced as a high-quality
general-purpose machine for audio work !
such as master recordings for transcription to
disc, and also radio or TV. Special versions are available
for such purposes as recording sub-sonic phenomena, stereo
recording, and multi-channel instrumentation. A unit plug-in ampli-
fier system is available covering a wide field of application.

The Series E mechanism is also adaptable for special control systems giving wide
speed range or extreme accuracy of linear speed over long periods.

% AUDIO PERFORMANCE OF A HIGH ORDER % ADAPTABLE FOR ALLMOUNTING POSITIONS
% STABLE OPERATION OVER LONG PERIODS % UNIVERSAL SPOOL ACCOMMODATION

% ROBUST DESIGN AND CONSTRUCTION % PRECISION TIMING METER

% EASY ACCESS FOR SERVICING % PROTECTED FOR TROPICAL USE

LEEVERS-RICH EQUIPMENT LTD.

78B Hampstead Road, London, N.-W. | EUSton 148I
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music quality transmission
in band 5 with

NEW 600

This new Mullard development will be of
particular interest to broadcasting autho-
rities with requirements for fixed or mobile
music links.

It has an obvious potential in OB appli-
cations, particularly in areas where the lower
VHF bands are overcrowded.

-

SPECIALISED

()
l
N

EQUIPMENT

Mc/s LINK

Frequencyband . . . . . . .. 660 to 665 Mc/s.
Audioresponse . . . . . . 50 c/s to 10 kc/s 4+ 2dB
Modulationsystem . . . . . . . . . . .. F.M.
Deviation . . . . . . ¢ . ¢ . v o . o 35 kc/s.
Transmitter output power . . . . . . . . 10 watts
Audioinput . . . . . . . . .00 0. Odbm

(Alternatively a local
handset may be used.)
(OATITRS 5 5 600 0 0n0 0 0 00 0 0.0 + 10 dbm
(Alternatively 0.5 W into loudspeaker).
Power supplies . 110-120 & 200-250 volts A.C. mains

MULLARD LIMITED
EQUIPMENT DIVISION
MULLARD HOUSE
TORRINGTON PLACE
LONDON W.C.1

ELECTRONIC

€ ME613a
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” E B E ,s the precision Tape Unit

combining superb performance

and presentation. The brilliant new

High Fidelity Tape Unit

Here’s something that everyone interested in sound repro-
duction will want to see and hear ... a completely new Tape
Unit all ready for addition to an existing Hi-Fi system. It’s
packed full of attractive features! Recording amplifier is
incorporated with erase and bias oscillator. Playback
equaliser and pre-amplifier is integrated with the deck.

The control panel is superbly styled in modern high impact
polystyrene to give a streamlined design. And note these
refinements! A precision numerical position indicator,
electronic recording level band indicator, plus a bias control
and erase cut-out switch. This allows compensation for
characteristics of any tape, plus advantage of superimposition
without automatic erasure.

JANUARY, 1958

99

GNS.

includin,
tape an
spare spool

* ot Ot X

SUPERIOR
TAPE UNIT FOR THE
SERIOUS ENTHUSIAST

2 speeds — 7{"/sec. and 33}"/sec.

With calibrated compensating control,
for various tape charucteristics.

Control for superimposition of new
recording over old — retaining both.

For use in j ion with
audio equipment,

Harting

THE DULCI COMPANY LTD., 9799 VILLIERS ROAD, LONDON N.W.2. WILLESDEN 6678/9

INTRODUCING THE COMBINED POWER PACK AND AMPLIFIER FOR
THE ¢+ MAXI-@’ PRE-SET OR VARIABLE F.M. TUNER WHICH NOW
OFFERS YOU A COMPLETE RECEIVER

Full constructional details, point-to-point wiring diagrams
and alignment instructians for building ¢he “MAXI-Q”
COMBINED POWER PACK AND AMPLIFIFR,
PRE-SET F.M. TUNER and also the VARIABLE
'll‘UNED version are given in Tecnnical Bulletin WTB.8,
'6.

POWER PACK AND AMPLIFIER. This unit consists
ot Mains Transformer, EZR0 and ECL82 valves, Volume
Control complete with msins on/off switch and is housed
in a gold-finisted case. Power supg{lies aviilable for any
tuner—Heater 1.5 amps at 6.3V. H.T. from 220 V. at
50 mA to 265V. at 20 mA.

The unit 1s available completely wired and ready for use
at £5/10/-, plus 2/6 carriage or availabfe in kit form at

PRE-SET F.M. TUNER. Completely punched chassis,
screens and bronze-finished cover, 19/-. Station Indicator
Plat, 1/1. Three-position switch, 4/3. Station Condenser
Trimmers, 3-9 pF. 2/-.
RATIO DISCRIMINATOR TRANSFORMER, RDT
/ URLE/EMPRESET TUNER 1/10. 7 Mcis. Secondary winding of bifilar construction,
“ VOLUME 6S/8' X sig'x si/a” iron dust core tuning, polystyrene former, silver mica
N'70Fr condensers. Can size |jin. ;% x 2{in. high, 126,
LF. TRANSFORMER, IFT.11/10.7 Mc/s. Miniature
LF. of nominal frequency 10.7 Mc/s. he “ Q™ of
each winding is 90 and the coupling critical. Can size 13/16in, sq. X 1}1n. high, 6/6. L
COILS, TYPE L1, Tl and T2. Specially designed for use in this unit, are wound on polystyrene formers complete with iron
dust core tuning, 3/I1 each. R .
THE “MAXl-s“ RE-SET F.M. TUNER is available completely wired, assembled, valved and housed in a srurdily made
old-finished cover at £8/11/5, plus £3:8/7 P.T. = £12.
ARIABLE F.M. TUNER completely assembled at £7/17/2, pius £3/2/10 P.T. = £11 (carriage 3/~ terms c.w.0.).
GENERAL CATALOGUE covering techmcal information on full range of components, 1/-. post free. .
TRADING TERMS for direct postal orders, c.w.o0., plus appropriate postal charge. Please send S.A.E. with all enquiries,

DENCO (CI.ACTON) LTD, (Dept. W.W,) 357/9 Old Road, Clacton-on-Sea, Essex

POWER PACK & AMPLIFIER
CASE DIMENSIONS—

63/8°x aY8'x si/a

MAINS Ol




JANUARY, 1958

WiIRELESS WORLD

57

The neos7” econo»fica// -préced
andl most aitraciive

H-Fr sycTemnt
ever offered .

Our new series of matched “Prelude’ cabinets
has been acknowledged as the basis for a true
High Fidelity system at really realistic cost.
These contemporary-style cabinets in satin-
striped sapele veneers are cleverly designed and
beautifully finished. Although their smart
appearance gives no hint of it, they are supplied
in ready-to-assemble form and put together in
a few minutes with a screwdriver. When used
in conjunction with suitable Stentorian speakers
and the WB.12 Amplifier, they give absolute
realism in reproduction at far lower prices than
have hitherto been possible.

Examine the full range of WB products and
judge for yourself. Name of nearest stockist and
fully descriptive leaflets gladly sent on request.

Model H.F. 1012

10” Die-cast unit, 12,000
gauss magnet. Fitted with
% cambric cone, and uni-
versal impedance speech
*¢| coil matching at 3, 7.5 and
" 15 ohms. Handling capa-
city, 10 watts. Frequency
response, 30 c.p.s.-14,000
c.p.s. Bass resonance,

ais .
\'/ 4 3 35 c.p.s.

s (inc.P.T) £4.19.9
STENTORIAN VHF/FM TUNER

designed to provide perfect reception even in
districts normally regarded as out of range of FM
transmissions. Wide frequency range: 87.5-108 Mc/s.
covers all proposed British
stations, also many Conti-
nental and U.S.A.

Price £25
*

See and hear all WB
linesat our London office
(109 Kingsway, W.C.2)
any Saturday between
9 a.m. and 12 noon.

“Prelude” Bass Reflex
Console Cabinet

Will provide outstanding repro-
duction when used in conjunction
with Stentorian 8° or 10" units,
provision also for Tweeter Unit.
Size:33"x 19" x 194",

Price £| I.I I.O

“Prelude” Bass Reflex
Corner Console

This most attractive cabinet has
been specially designed to utilise
the natural acousiic properties of
the walls, and is also obviously
suitable for use where space-saving
& a consideration. It is sturdily
constructed to take every advan-
tage of Stentorian 8” or 10" units,
with provision for Tweeter Unit.
Size:33"x 21" x 177,

price £10.10.0
THE WBI2

“Prelude” Hi-Fi Console
Cabinet

Takes any make of tape-deck or

record player, amplifier, pre-

amplifier control unit, and radio

tuner. Size: 33" x 19" x 94",

Price £|3.|3.0

“Prelude” Hi-Fi Table
Cabinet

Will accommodate any make of

tape-deck or single record player,

amplifier, pre-amplifier control

unit and radio tuner. Size:

174" x 104" x 188,

Price £9. |9- 6

Dezails of suitable W.B. Tables available
on request.

HIGH FIDELITY AMPLIFIER

was acclaimed by all the
leading experts when it was
first introduced. In its
improved form, it is now
available with a choice of
control units. Standard for
crystal pick-up, and Major
for all types. Main Ampli-
fier, £18.10.0. Standard
control unit, £9.0.0. Major
control unit, £19.10.0.

LTD .

MANSFIELD .

ey

=

4;23‘
e g

cS. lenlorian

WHITELEY ELECTRICAL RADIO CO.

NOTTS
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Wharfedale

LETTER FR
datey loen Uguse A’-AND
WI10/FSB i

£13-2-4

(Incl. purchase tax 74s. 10d.)

This is the best 10” speaker in the Wharfe-
dale range and gives excellent results in the
AF 10 Reflex Cabinet fitted with Acoustic
filter.

Mads and Guaran'eed by

WHARFEDALE WIRELESS
WORKS LTD.

IDLE - BRADFORD
YORKSHIRE

Telephone: idle 1235/6
Grams: Wha: fedel,ldle,Bradford

o ol /
SM vw who have a range

of 1000 NEW TYPES

b i{Matériel Technique
A X induseriel)

% Most models can be fitted with dust covers or her
metically sealed.

\

Delivery 14-2) days
for most types
% Operating from 1 Milliwatt 1o
1 Kilowatt with up to 96 change-
overs at 10 amps. per contact.

% Range includes certain models hermetically sealed,
all metal gas filled with glass base, and built-in ad-
;ustable thermal delay.

% Post Office types 3000 and 600 relays of our own
manufacture to specification. Guaranteed to
full A.LD. and I.LE.M.E. standards.

Sole concessionaires for U.K. and Dominions an tehall ot M.T.1

5 bBYRON ROAD, HARROW, MIDOLESE X, Teiephone: HARrow 7797/

{ Munujacturers and Trade enquiries only)
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THE VALVES FOR ] BAND OPERATION
Wv

MAGNETRON TYPE Mjss5
This is a new packaged magnetron for
pulse operation in J Band with a peak
input power rating of 240 kW. Par-
ticular care has been taken to
__ produce a compact, rugged valve

for air-borne applications.

THE Msss
can be supplied for fixed
frequencies within the range

14,000 to 16,500 Mc,/s./
KLYSTRON TYPE K343

This is a low voltage reflex klystron for

J Band operation with a minimum power
output of 20 mW at 350 volts. The moulded
KLYSTRON TYPE K346 base and flying leads specially commend it for
This is generally similar to type K343 with mech- high altitude operation. It has mechanical tuning

anical tuning from 14,500 to 17,000 Mc/s. covering the range 12,000 to 14,500 Mc/s.

Both these klystrons, which may be used in conjunction with the Mss5 or in other
J Band applications, have 30 to 8o Mc/s electronic tuning. The output connections
are American type UG419/U feeding into No. 18 Waveguide.

ENGLISH ELECTRIC VALVE (0. LTD. Sendils AU

AP|9S
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A new wide range DELAYED SQUARE PULSE

WIRELESS WORLD

January, 1958

GENERATOR

Model 5001 with accurate Time
& Voitage Calibrations.

Rise time 10 musec independent of
pulse width.

8quare Wave Output 0-25 c/s to 25

Mc/s Waveforms show 0-2 usec. pulse on 25
cm/ usec. sweep; 10 million to 1 range of
pulse rate, width and delay calibrated by
direct reading dials within 5%.

Internal Multivibrator of new type
gives highly swble frequencies contin-
uously varisble from 0-1 c/s. to 1 Mc/s.

External Trigger from signals of any
waveform and polarity st amplitudes
down to 0-2 V and frequencies up to 25
M/cs.

Single Pulses at sny range setting by
push button.

Delay of Pre-Pulse to main pulse—
jitter free and continuously variab'e from
0-2 usec 10 2 secs; Pre-pulse output 20

|+
E

i

-

///

volts positive or negative—0-2 usec wide.

E
4

+H [: HHH
/
J

\
\

to

OUTPUT VOLTAGE CALIBRATED
TO WITHIN + 29%
Negligible overshoot on any range—no
sag on long pulses. Width continuously
variable from 02 usec to 2 secs. 4+ 59%.
The most accurate and versatile box of
pulses yet made available to electronic
engineers.

We engineered the best—then improved it

We just weren’t satisfied with the best when we
engineered the Tannoy Variluctance Pickup Cartridge.
Our design engineers went to work right away and
perfected the “ Complidex,” a brand new stylus
assembly that utilizes with even greater efficiency both
the cantilever and variable reluctance principles. Using
a combination of two distinct metgls our design
engineers overcame the inevitable compromise between
magnetic and mechanical requirements entailed by a
conventional homogeneous material. Result—the new

SPECIFICATION

Each cartridge hand-made and laboratory tested
Frequency response within 2dB to 16,000 Kcs.
No resonant peaks
Noundamped r insub
Simple turn-over mechanism
Stylus assemblies completely independant
1 repl of styli without

use of tools
Optimum lateral to vertical compliance ratio
Very low effective dynamic mass
Output: 20 mV at 12 cm per second
Termination load: 50,000 ohms.
Tracking weight: 6 grams for all discs
Available with either diamond or sapphire styli

\TANNOY”

personic range

P

wico A

NA

L

(84/]

OSCILLOSCOPES

Main Pulse amplitude—20 mV
50 V positive or necgative.

ARI]

NAGARD LIMITED
18 Avenue Road, Belmont, Surrey
Telephane ViGilant 91612

“Complidex” Stylus has increased magnetic efficiency
within the gap plus improved mechanical efficiency of
the cantilever. Further development gives correctly
graded damping without disturbing the optimum
vertical-lateral ratio of compliance.

Like their predecessors, the new ‘“Complidex™ Styli—
with either sapphires or diamonds—allow instantaneous
replacement without tools. The new “ Complidex”
Styli can be used to convert the original

(Mark 1) cartridge to Mark 11 specification.

8 08 00 o7
AAAIRIIOO0) .l...... .....‘...

TANNOY Mark 1l ‘VARILUCTANCE’ PICKUP CARTRIDGE

Tannoy Products Ltd. (Practitioners in Sound),
West Norwood, London SE27.

Telephone: Gipsy Hill 1131
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—for Industrial Research

A new simultaneous
dual-channel

tape recorder
Series 3C/FN

THE Ferrograph Series 3C/FN, illustrated
here, is a simultaneous dual-channel instru-
ment, using staggered heads, which offers
special facilities to those engaged in medical,
aeronautical and other scientific research.
Besides the normal ability to record simul-
taneously time pulses on one track and
intelligence on the other, it becomes immedi-
ately obvious that many forms of comparative
measurement, stereophonic sound, or indeed,
any two activities capable of being trans-
lated into electrical phenomena (within its

frequency and phase shift limitations) can be
recorded simultaneously and replayed when
required. Thus, the scope of such an instru-
ment, when used for Research purposes, is
almost unlimited.

Our wide experience in the design, manu-
facture and application of high precision
magnetic tape recording equipment in Industry
will be made freely available to you on
request.

The lucomparadls LECFIO gl'a,pz

BRITISH FERROGRAPH RECORDER CO. LTD., 13| Sloane Street, London, SWI. Tel:
A Subsidiary of Wright and Weaire Limited

SLOane 2214/ & 1510
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For better indication
fit a

L]

L
FLE
SHAETING

HE ¢ impossible ” becomes
practical with the applica-
tion of flexible shafting.

We are experts in this rapidly
developing field and can show
you how to operate any element
requiring rotation or push-pull
movement, or both. Distance
from control to point of applica-
tion presents no difficulty.

With its distinctive colour indication
and almost indefinite life, a Hivac
[ Neon is the best indicator for a wide

range of domestic and industrial

light serves as a visual check that
an appliance is working as required.
Look at the advantages:

' electrical equipment. Its easily seen

Consult us on any of your

# Extremely long life without
remole conirol problems.

sudden failure
No filament to break
Inexpensive and easy to instal
Shock resistant
Negligible power consumption

Operation on a wide range of
A.C. or D.C. voltages

L2 fudt; glowss o thow [

’ There's a type for every purpose—

write for tult details
€O. OF CREAY BRITAIN ATD

INDUSTRIAL DIVISION m l

BRITANNIA WORKS, ST. PANCRAS WAY. ’ Stonefield Way, South Ruislip, Middx. Ruislip 3366
LONDON, N.W.1. Tel: EUSton 5393 grcs | e

Flexible Shajt Handbook
avaclable 10 technicians on
request to Dept. W.

* % * ¥ %

REMOTE CONTROL
POWER DRIVES
and COUPLINGS
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switch to Superspeed ’

In buying solder for manufacturing purposes there is only one soand
principle . . . buy the best.
Otherwise you are risking the dependability of your products and the

reputation of your firm.

Incorporating Enthoven’s

unique 6-channel stellate core,
SUPERSPEED is everywhere
recognised as the most efficient
cored solder wire for general
assembly work on radio, television,
electronic and tele-communication
equipment. But there is

also an Enthoven solder product
that is the best for every other
engineering and manufacturing
application. Please write today for
the new edition of our brochure

“Enthoven Solder Products”

S L T

—or consult us quite freely By relying on ENTHOVEN for all your soldering

. requirements you are banking on the best known name
on your particular problems. . .
in the industry — a name that represents nearly 150 years
experience in non-ferrous metals and an incomparable

record in research and development.

ENTHOVEN s oo

ENTHOVEN SOLDER3 LTO.. DOMINION BUILDINGS, SOUTH PLACE. LONDON E.C.2. MONarch 039!
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DEPENDABLE TEST METERS
for Extended Aerial and Wired T/V
Systems

SIGNAL LEVEL METER Type SL3/B

A battery operated valve voltmeter for measurement
of Television, Television Sound and F/M signals as
would appear at the down lead end of Aerial
Installation or on Cabling of Wired Television or
Communal Aerial Systems.

/ an WITH THESE ADVANTAGES
F :#/' % Turret channel selection.
ot Eﬁ' 0

REGD. TRADE MARK

% Audible signal recognition.
% Fre: from interference njection
via input.

% Probe unit for cable
mesasurements with
minimum mis-
matcat.

RANGE: 25 sV to
25 mV in three

A remarkablc valve voltmeter for test or alignment
of H.F. Rep-aters, Ampli ‘ers, networks, etc. 20

mjv to 2.5 v in 3 ranges. 3 to 300 mc/s. Shunt C COMPREHENSIVE ILLUSTRATED . (autenuator) ranges,
o 8 .. —_ 'V V.
at R.F. only 1.5 pf. S tabilised valve bridge circuit. LISTS ON REQUEST FROM ;l;:g;‘; :cr;beco&:g A 250m

Very small insulated probe unit mec/s (Bands 1, 2 & 3).

TELEFUSION ENGINEERING LTD.

"TELENG' WORKS, CHURCH ROAD, HAROLD WOOD, ROMFORD, ESSEX
Tel. ingredourne 290!

ARCOLECTRIC

SWITCHES & SIGNAL LAMPS

T.622, Toggie Switch
T.603 Neon Si'gnal Ltamp D.P.C.O. 3-amp., 250v

$.936: Normally oft

$.938: Normally on

3-amp., 250v. §” hose fixing

Write for Catalogue No. 131

S.L.90/S8B
Low Voltage

S . U T, [ARCOLECTRIC

S WITCHES - LTD

CENTRAL AVENUE, WEST MOLESEY, SURREY, TeLEPHONE: MOLESEY 4336 (3 LINES)
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Come and see...

™

our Exhibit in London
next April 16-25 (1958)
at Olympia.

¥ We will be at the Instruments,
Electronics and Automation Fair

HEADQUARTERS BUILDING, WASHINGTON, D.C., US.A.

Capitol Radio Engineering Institute
is one of America’s leading Technical
Institutes — offering advanced courses,
both in residence and by correspondence,
in Electronics Engineering Technology
and associated specialties. CREI is in
its 31st year and has many thousands
of students and graduates all over the
world.

The CREI residence school offers an
intensive three year fully accredited and
recognized college level course.

The Correspondence Division offers the
same programme—at the same level and
with the same accreditation and recog-
nition—with the exception of the resi-
dence laboratory work, for upgrading
study TO MEN ALREADY EMPLOYED
IN SOME PHASE OF ELECTRONICS.

This programme of study is used on
an individual basis by thousands of

please write to:

E. H. RIETZKE,
Capitol Radio Engineering

3224 Sixteenth Street, N.W.
Washington 10, D.C., U.S.A.

students in all parts ot the free world—
and extensively in the United States and
Canada on a group plan basis by dozens
of leading electronics and aeronautical
firms and Governmental Agencies tfor
the Professional upgrading of their elec-
tronics personnel. Among these fine
organizations are Canadian Broadcasting
Corporation and United Air Lines, both
of which have been clients for more than
Io years.

It is planned to make this advanced
electronics correspondence programme
available very shortly through a British
affiliate. You are cordially invited to
visit our Exhibit at Olympia in April.
We shall be glad to
send you in ad-
vance our cata-
logueand complete
information  on
our courses.

president
"nstitute
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“TRANSHARLBR "

TRANSISTORISED LOUDHAILER

This is the first seif-contained eiectronic loudhailer
ever made. Using transistors in push-pull output
with a re-entrant horn-loaded loudspeaker, the
Pye Transhailer has a range of approximately
1 mile.

In all commercial, industrial and sporting activities,
for crowd control and in any place where there is
need to amplify the voice, the Pye Transhailer
is invaluable.

SPECIFICATION:

Power Output: 3-3} watts

Distortion: 109,

Average Current Consumption : 120 mA,

Batteries : 4 cells Ever Ready Type 1839 (or equiva-
lent) or 8 cells Ever Ready Type Ull (or equivalent)

Dimensions: Length 154 ins. Diameter across
mouth : 104 ins.

Weight : 5 Ibs. (incl. batteries)

PYE TELECOMMUNICATIONS LIMITED NEWMARKET ROAD CAMBRIDGE ENGLAND
Cables: Pyetelecom Cambridge

Telephone : Teversham 3131

4 WAY
BVS/4

BOTH TYPES HAVE 3 PIN SHORTING PLUGS
FOR ADJUSTING SIMULTANEOUSLY 2
TRANSFORMERS CONNECTED IN PARALLEL.

MARKINGS TO CUSTOMERS’ REQUIREMENTS.
BVS/4 MOULDED IN BLACK P.F. BLACK ESCUTCHEON MARKED IN WHITE.
XVS/6 MOULDED IN NATURAL COLOUR NYLON LOADED P.F. MARKED IN WHITE.

Send for full details to s —

THE MSMURDO INSTRUMENT CO LTD. ASHTEAD, SURREY. Tel: Ashtead 3401.

‘Mvs?
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SERVO GRAPHIC RECORDER
by VARIAN ASSOCIATES

THE G-10 RECORDER fulfils the need for a flexible, compact and moderately
priced instrument for recording phenomena capable of representation by
d.c. signals in the millivolt range. The G-10 utilizes the time proven auto-
matic null-balancing potentiometer principle. It is suitable for local or
remote recording and is used:

DIRECTLY to measure d.c. millivoltages

with ATTENUATORS for high d.c. voltages
with SHUNTS for d.c. currents of all values
ACROSS d.c. meters for continuous recording
with appropriate TRANSDUCERS for measure-
ment of temperature, pressure, strain, etc.

X% X% %

STABILITY insured by the use of precision measuring circuit resistors, a
REFERENCE CELL with an excellent discharge characteristic, and an a.c.
type servo amplifier;

LINEARITY afforded by high quality measuring slidewire;

SENSITIVITY attained by use of multi-turn measuring slidewire and high-
gain servo system.

for further information apply:

B. & K. LABORATORIES LIMITED

57 UNION STREET, LONDON, S.E.|
Telephone : HOF 4567 Grams : Banklabs, London




Vortexion 2A

Vortexion 2B

Brenell Mk, 4

Brenell Deck with pre-amplifier unit
Elon

Grundig TKS

WIRELESS WORLD

We offer a combilelp Tape Recorder Servipe

These ore some of the other weil-known models we stock:

JaNUARY, 1958

88 gns.

€108.18.0

53 gns.

384 gns.

62 gns.

53 gns. inc. mic.

FERROGRAPH
Model 3JA'N

This latest model, with its new capstan, gives even
better performance and provides adequately for use of

w TK8 72 gns. ex. mic. " long-play '’ Tapes. Single knob control ensures
w  TK820 98 gns. do. maximum simplicity of operation.
» TKB830/3D 100 gns. ex. mic. .
Elizabethan 65 gns. Price 79 gns.
Truvox 66 gns.
* * * ]
Topes E.M.l. and BIB |
l§
LP. and Standard  PPTICET CONTINUOUS DEMONSTRATIONS )
E.M.L b Send stamped
Scotch Boy Jointing tape addressed  enve- | Tolephones :
Ferrograph and compound lope for our Tomple Bar 7587
Gevaert complete list of Covent Garden 1703
Mastertape L Tapes, Accessories '
Agla Wearite and prices. | Cables :
B.A.S.F. Defluxers ' M )dcharex, London

HI-FI EQUIPMENT
We stock all the leading makes of amplifiers, control
units, transcription units, pickups, loudspeakers and
FM Tuner units.

164 CHARING CROSS ROAD,

. PROMPT ATTENTION GIVEN TO POST ORDERS
“ EXPORT ENQUIRIES INVITED AND WELCOMED

LONDON, W.C2

IS EQUIPMENT OF ALL KINDS AT 189

@ VERY LARGE STOCKS—PERSONAL SERVICE

@ SAME DAY DELIVERY ON ORDERS RECEIVED BY POST

@ TECHNICALLY EXPERT STAFF {from goods in stock)
@ NEWLY ARRANGED DEMONSTRATION ROOM

THERE

AMPLIFIERS, TUNERS, KITS
Tele-Radio Williamson ......... £5 0
Tele-Radio Economy Pre-Amp £8 16
Osram 212 (with pre-amp) ...... €24 8

Jason Fringe Area Model (less
VAIVESY civuiiie it neinecaieans € 0

TAPE

Jason Switched T
valves in front end)........cccceunnne € 0

Jason Power Pack a |
(Send S.A.E. for Lists on above as required.

COMPLETE EQUIPM ENT

(]
6
2
Jason F.M. Tuner (less valves)... €5 5 0
(]
(]
14
)

Leak TL.I2 Plus .......c.eeue .. €E1318 0O
Leak Varislope Mk, i1 .. €15 15 0
Rogers Mk, 11l Contro! Un €2 0 0
Pilot HFA/I2 Amplifier ............ €21 0 0
Pilot HFC/I12 Pre-Amp . . €16 16 O
Quad Il Amplifier ....... .£€2210 0
Quad Control Unit . . El1210 O
Rogers F.M. Tuner . e E24 07 0
Leak F.M. Tuner .....ccccvivnnninnans €5 10 0
Jason Prefect Switched F.M,

TUNEP iceeciiiiiiiinieicaieiananaes ?
Jason 1.10 Amplificr . []
T.S.L. F.M. Tuner ......ccccieniines [}
@® VALVES, COMPONENTS,
ACCESSORIES, MATERIALS,

LOOKS AND SERVICE

Our S6-page catalogue with latest odditions of
value to all who build and listen. 1/3 post paid.

TELE-RADIO (1943) LTD. 189, Edgware Road, London, W.2

SPEAKERS, PICKUPS,
MOTORS
Woaestrex complete in cabinet ...£169 0 0
Acoustilens HF Unit ... €69 17 0
Bass 20/80 Unit ......... €315 0
Dividing Network ...... €13 10 0
Complete Kit of Speak-
ers and drawings ...£006 2 O
Wharlodalc AF’l0 Enclosure for
10in €15 15 o0
Wharhdal. Goldcn 10/FSB ...... £8 14 11
Wharledale 5FB/3 ........... £32 10 0
Tannoy Canterbury I2in. D.C. €57 15 0
Tannoy 12in. Dual Concentric £30 15 0
G.E.C. Metal Cone Speaker ...... €9 § 0
G.E.C. Presoence Unit ........convune £3 6
Simon Cabinet Speaker .. [}
WLB.I0I2 .....ccccceveesensicenneassane 99
Ful’ -ange: by Whaerfedale, Goodmans, etc.
l.uk Pick-Up with one hud N
Gnrrard TPA/I0 P.U. with Trans. (lS 9 4
Goldring 600 Carctridge .. 113 6
Goldring $00 Clr:nd;c o p. :
Collaro Trans, wuh PX head ...... € 7 S
Collaro 4T/200 Trans. Motor ...... €418 o
Garrard 301 €26 3
c i 0
B APM i irenniniesinenaas ]

Tele-Radio -Masterlink M.2
Record/Pre-amp Unu, powered £28
Ferrograph 3AN . £82
Ferrograph JANIH
Wearite 3A Deck .
Wearite 38 Deck .
Vortexion 2A ....
Brenell Recorder ...
Brenell Deck. Mk. IV .....
Ditto with Rev. Counter
Film Industries Ribbon
Simon *Cadenza**
Lustraphone “‘Lustrette’’ Mic.... £€3 7
Resio RBL/T Mic. .... £8
Waearite De-Flu
Bib Splicer ......
Waearite Tape

G [

w

-
PRWLOOOO

-»
-

[ I-T- X XY-X-7-F-X-X-1-%-%-J-%-J

Tapes by leading makers mcludmg Scotch Boy,
E.M.L., Ferrotabe, B.A.S.F

TEST EQUIPMENT

AVO Instruments including

AVO Multi-Minor .........ccceeee €9 10 0
Also Taylor Meters, Advance Signal Genera-
tors, etc.

Telephone:
PADgington 4455-$
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COMPACT...

series 320
relay

This relay is of compact design and extremely small
for the duty it performs, the contact arrangement is
three pole double throw and connections to contact and

coil are conveniently brought out at one end of the relay.
Contacts and terminations are housed in a high grade Bakelite mould-
ing and the design of the moulding gives increased creepage path and
excellent insulation. Guards are fitted to avoid flashover between contacts.

Maximum Working Voltage: 440 volts A.C.  Series 325 Relay. The only difference is that thisisa

50 cycles. D.C. Relay and the maximum working voltage is

V.A. Rating: 5 V.A. 250 volts D.C.

Contacts rated up to 10 amperes at 250 volts A.C.  Wattage: 2 watts.

or 30 volts D.C. Contacts rated up to 10 amperes at 250 volts A.C.
or 30 volts D.C.

N Mmgmeiw@ Devices

ALD. AND ARS. avrovio B T D
e <

b/ \5\« MAGNETIC DEVICES LTD., EXNING ROAD, NEWMARKET, SUFFOLK
CEs\\ Telephone: Newmarket 3181/2/3 Grams: Magnetic Newmarket
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THE D) JUSILOT [ o

Review Extracts...

13

o

. . the construction and workmanship of this Rogers FM
tuner is a delight to behold. The chassis is rigid and the wiring
neat.”
‘. .. the signal is held like a limpet over a few degrees of the
dial then disappears and the inter-station noise increases until
the next signal drops in and is held firmly, with no * off-tune ’
positions of distortion.”

¢ The discriminater is of the Foster-Seeley type and provides
first class audio quality.”
... onswitching on cold no drift is apparent, as the AFC takes
over within plus or minus 500 kc/s of correct tuning point.”
(GRR Home Test No. 37 by Donald W. Aldous, M.Inst.E.,
M.B.K.S,, G.R.R. March 1657.)

PART OF A COMPLETE | HOME HIGH FIDELITY _ SYSTEM

% Automatic Frequency Control v Foster-Seeley Discriminator
% Variable Inductance Tuning % Low Impedance Output

v Built-in Filament Supply Y Grounded-grid RF Stage
PRICE £24 .17 .0 INcLUSIVE

Available from leading High Fidelity deaiers throughout the countrv. Immediare delivery.

A new Illustrated Leaflet giving conc:se details of the complete range of matched
units forming the RD JUNIOR Home High Fidelity System may be nad on request.

ROGERS DEVELOPMENTS (ELECTRONICS) LTD

“RODEVCO WORKS"™ 4-14, BARMESTON ROAD CATFORD LONDON, S.E.6
Telezrams: RODEVCO LONDON SEé Telephone: HITher Green 7424

260 z7ii>(//’390 g0 300, 30
5 AN

"l S!(Y-?EAI\YI ‘

o
.

~ IO
DOUBLE EIGHT SLOT
24
Gain: 15 db. \_
Bandwidth : 460 to 489 Mc/s. ‘
< 0
Weight : 6 Ibs.
230 _ \\\/\\
We are communications acrial specialists and can
advise you on aerial systems, technical performance ‘
and practical installations, and can carry the work 304
through to its final stages. p \
/,‘, G
% '4
] D O i
For further details and information piease write to;— '
60

RADIO TELEPHOME AERIAL SYSTEMS LTD.

(IN ASSOCIATION WITH |-BEAM AERIALS LTO. AND SKY-MASTS)

REDAN STREET, LONDON, W.14

SHEpherds Bush 6426 RlVersice 7878 / 7
A
ol 120\ 1o\ _—od, %0 /80
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Digital Gounting

Racal Engineering Ltd. announce
reductions in the price of all
standard Digital Counting Equipment

Write for full details and
new price list

RACAL DIGITAL COUNTING EQUIPMENTS HAVE MANY APPLICATIONS IN:
Checking time marker pips - High-speed precision timing - Dividing
Scaling - Frequency measurement - Computing - Batch counting
Shaft speed control - Interval determination - Pulse delay generation
Totalising - Chronometry - Nucleonic pulse counting - Tachometry

g !; & MIEI“"E“MW@!]“
e SN e e B

BRACKNELL, BERKSHIRE

Telephone: Bracknell 941 Cables/Grams: RACAL BRACKNELL BERKS
North England Agent: Farnell Inscruments Ltd., Hereford Hous: Scottish Agent: A. R. Bolton & Co..
North Court, Yicar Lane, Leeds, 2 3a, St. Vincant Street, Edinburgh,
Telephone: Leeds 32958. Telephone: 32035,
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YOU DON'T NEED to pay the earth for a high degree of
fidelity, that’s for certain. Just because rather than work
down to a price and consequently lose quality, puLct
have streamlined production and inspection to such a fine
art that their claim of ‘the finest quality at reasonable
cost’ is no idle boast but really means what it says.

HIGH FIDELITY

Superb circuit design and the use of only the best
components available leave little to be desired and
guarantee trouble-free reproduction of the highest high
fidelity. Just listen.

WORLD JANUARY, 1958

DPA 10 Power Amplitier (Iliustrased)

10-14 watts, Built strictly for Ultra Linear High Fidelity with
choice of control unit or pre-amplifier. A superb laboratory-
designed amplifier, modern styled and of precision quality for
domestic use or i assembly halls holding up to 500 people.
Incorporates every facility for the reproduction of high quality
sound from radio, records, tapes or microphone.

DPA 10 only £12.12.0
DPA 10 with control unit £15.15.0

DPA 10 with Pre-amplifier £19.19.0

- LOW OUTLAY

GA4 High Fidelity Amplifier

4 watt 4-valve circuit with a frequency response of 40-18,000
c.p.s. === 2db. Neat Control Panel, size 6" x 47, on fly leads for
individual mounting. Input selector switch matching to Radio
L.P. and 78 r.p.m. records. Separate bass and treble controls
giving wide range of cut and lift. Volume Control. Rotatable
transformer for hum cancellation.

Price £9.9.0

distinctly @ quality products

THE DULC! COMPANY LTD. 97-99 Viltiers Rd. London N.W.2
WiLlesden 6678/9

Funct

Now available from stock—reconditioned

BC221 HETERODYNE
FREQUENCY METERS

ion Electrical Chamur s cs

An
having

20 to 280

eguipment using
This test sel may bo used for the following:
[ ] Ielmuemmt or calibration of the fre-

ll'ml generators. tem nge.
[ ] leuumnent or calibration of the fre- LT [
quemncy of receivers having a beat- Operating Temperature Range - 30°C to

frequency osclllator with  zero-beat
adjustment,
© Calibration of other test equipment.

Calibrated Il'mqu Range:

Fundamental Frequenocy age: 125 kehs

g;f:o':;l- 2,000 kcl-w Hwokclu. -
ra Prequency Range: /s

to 20 Mc/s.

Ovenll Accuracy: 0.01% or 325

is the greater, within the lpeclﬂed

erystal oheok poinll for otlmulnl

or

+50°C (—22°P to +122°P).

RF Output (Functioning as & test oscillator):
2 wlllivolts.

ALSO AVAILABLE V.H.F. VERSIONS OF ABOVE

TS174 TS175

Electrical Characteristics

Calibrated Prequency Range:
80 to 1,000 Mc/s.

Fuandamental Frequency Range:

Prices on written request

range).

{nput: (Bensitivity)

90 willivol's to 2 volts.
8igoal Output: 50 to 20 mililvoits modulated
n 1000 Iu.

(—dg P to +l$l'l’)

PO to 100 Mc/s.
ug 0.05% the ¢
tum range).
Signal Input: (sensitlvity)
20 mgllvnlu 'fog volts.
Signal Outpat: microvolts to 20 mim.
volu u.odubud at 1,000 cycles.

nge. —40°C to +50°C ‘3’0 —=10°C to +80°C
(=40°F 10 131°P).

UNIVERSAL ELECTRONICS

2227 LISLE ST., LONDON, W.C.2. Tel: GER 8410
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EHF

MICROWAVE

GENERATORS
AND SOURCES

18,000 to 50,000 mc/s

WITH

PLUG-I

TUNING UNITS

Now, with the POLARAD plug-in inter-
changeable tuning unit feature you can
equip your laboratory with Extremely
High Frequency generators and sources
covering 18,000 to 50,000 mc/s permitting
wide flexibility of operation at minimum
cost. Each of the various tuning units
requires no further adjustment after
plug-in—all voltages and controls are
automatically set for proposed operation.
These new Polarad self-contained instru-
ments operate simply with direct read-
ing, wavemeter dials. They provide cw
or modulated signals of known fre-
quency for field, production line and
laboratory testing of microwave equip-
ment, components and systems.

WiIRELESS WORLD

POLARAD

EHF
MICROWAVE
SIGNAL
GENERATORS

73

EHF MICROWAVE
SIGNAL SOURCES

Our Products will be on show at the

4th

International Instrument Show, Caxton Hall, London

March 24th — 30th

EHF Microwave
Signal GENERATORS

@ 7 plug-in r-f tuning units cover the
frequency range from (8,000 to
39,700 mc/s.

@ Direct reading calibrated attenu-
ator output, accuracy + 2 db.

@ Frequency calibration accom-
plished by a + 0.19, direct-read-
ing wavemeter.

@ Internal (000 cps square-wave
modulation.

@ Capable of external modulation,
both pulse and fm.

@ Equipped with integral electroni-
cally-regulated power supplies.

EHF microwave
Signal SOURCES

@ 9 plug-in r-f tuning units cover the
frequency range from 18,000 to
50,000 mc/s.

@ Internal 1000 cps square-wave
modulation.

@ Capable of external modulation,
both pulse and fm.

@ Equipped with integral electroni-
cally regulated power supplies.

@ Frequency calibration accom-
plished by a + 0.19, direct-read-
ing wavemeter.

IGNAL GENERATORS
Basic Unit Model HU-2|

SIGNAL SOURCES
Basic Unit Model HU-I

mum,
| Pulse polarity ... Positive.
Requirements for external frequency
modulation:
Waveform Sawtooth or sine wave,

MODULATION:

Internal modulating:
|

Frequency uare wave,

Requirements for external pulse modula-

tion:

Pulse repatition
frequency 100 to 10,000 pps.

Pulse width rate 0,5 to 10 microseconds

Pulse amplitude 1 voles peak, mini-

50 to 10,000 cps.

Frequency ......
Approx. 10 volts rms,

Amplitude

""" to produce 40 mc/s
deviation.

FREQUENCY
Plug-in Power RANGE Plug-in | Power
Tuning Unit Qutput Tuning Unit OQutput
Model No. | Calibrated Model No. Average
G822 | 18,000—22,000 mcjs | SI1822 | 10 mw
G125 | 22,000—25,000 mcjs |  $2225 | 10 mw_
G427 | —10 24,700—27,500 mefs | S2427 10 mw
—G30 | to | 27.270—30,00mcfs | S2730 | Tomw
G3033 | —9%0dbm 1729,700—33,520mcjs | S3033 | 10 mw
G333 33,520—36,250 mc/s | $3336 | 9 mw
" G3540 | 35,100—39,700 mc/s $3540 5 mw
T T |737,10042,600 mc/s | 53742 | Approx. 3 mw
T T | 41,700—50,000 mc/s. I_Tflfﬁ | Approx. 3 mw |
“Model SG-1218, Signal Generator and Model $S-1218 Signal Source
are available to cover the frequency range 12,400 to 17,500 mc/s.
For Complete Information:
B. & K. LABORATORIES LTD. 57 uNION sT., LONDON, S.E1.
Telephone: Hop 4567

Cables: Banklabs *+ London
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HWE RECORDER WHICH

of iTs QUALITY

B CLE T80 9 arat, \
Mt‘cu‘mh.k% 1%

An instrument of professional quality for the high-fidelity
conscious, achieving a truly high standard of recording and
play-back at a remarkably moderate price.  Automatic
equalisation of output at each speed ensures perfect repro-
duction. Incorporating the new Collaro Tape Transcriptor,
upper and lower track recordings can be made in quick
succession without spool reversal while a safety device prevents
accidental erasure. Three speeds: 33in., 7fin. and 15in. per
second.

72 GNs.

J})gc{an £ v micosbom

The Livinz Truth in Sound Werite for Leaflet with Full
Specification.

Telephone: VALE RD.
Windsor 1241/2 SPECTO LTD. winosos

_N—O-W—;he easy wa; to b-uy your Test set

Series 90
PORTABLE TEST SETS 19 self-
. contained
Series 90 & 100 ranges
a.c./d.c. 200
New easy terms for purchase of the superb M.I.P. Test Sets are offered by microamps —
the makers. These terms are as follows:— 1,000 volts
Series 90 Miniature Test Set 5,000 ohms
CASH PRICE £9/15/-. Deposit 35/-, six monthly instalments of 28/10. per volt

Series 100 Portable Test Set
CASH PRICE £12/7/6. Deposit 47/6, six monthly instalments of 36/-
Other credit terms from the following suppliers:—

HOME RADIO (MITCHAM) LTD.,
187, London Road, Mitcham, Surrey.

FRITH RADIOCRAFT LIMITED,
69-71, Church Gate, Leicester.

SEND THIS COUPON FOR FULL DETAILS WITHOUT OBLIGATION Series 100

——— e e e e o —— | 2| ranges

| To: MEASURING INSTRUMENTS (PULLIN) LTD. I 100 n:igrlc?a:) o

l Electrin Works, Winchester Street, Acton, W.3. | 1,000 vo;g
Please send illustrated leaflet of the M.L.P. Series 90/100* Test Set, together 10,000 ohms
with details of the new easy payment scheme. | per volt

| *Delete whichever Series number not required. |

' N AMIE. ciiitiiiiriittitietteteeiiaeterereansaseessonennsnncorserssnncsnsennenssnssnsensannses :

|| (X O Brroooeronononoomoronrernosronrrrenen eiornon o eRGaaHaOOOAACaOEAO000) |

I wow l

..........................................................................................
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TYPE 12TO3A

The Decca True Motion Radart one
of the most comprehensive marine
radar equipments manufactured,
uses a ‘Cintel’ Cathode-ray Tube
for display purposes.

This tube is but one from a wide
range in current production
suitable for radar applications
and radar is only one of

the facets covered by the
complete range of ‘Cintel’ Tubes.

1Photograph by courtesy of Decca Radar Lid.

14
<&

over 200 tube types in the current
catalogue. Full data on request.

WORSLEY BRIDGE ROAD
LOWER SYDENHAM - LONDON SE26 @

A Company within the Rank OrganisationLtd. HITHER GREEN 4600

755
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the DYNATRON V.h.f.
tuner unit

PROVIDES TRUE HIGH FIDELITY LISTENING

¢ 7/8 Valve Tuner ®  Pre-tuned 4 stations
Automatic frequency corrector ® Single switch operated

This tuner is the most advanced unit available today. It
brings to the discriminating listener true-to-life reception of
music and spoken word through the
medium of the B.B.C.'s ‘Home’,
‘Light’ and ‘Third' VHF radio
broadcasts.

The F.M.2 employs a Foster-
Seeley type of discriminator and
covers from 88-roo0 Mc/s. with
four pre-tuned circuits. This unit
is used by the B.B.C. and leading
relay organisations use it as both a
main and monitor receiver. For
completing a high fidelity audio
installation or converting a radio-
gramophone, the Dynatron VHF
tuner provides the complete answer.

Power Unit P.1

Type FM2 LV

i 1 7-valve FM2LV 8-valve FM2HV Power Unit P.1r
| £25.0.6 £29.3.9 £7.15.0

Write for full details of this Dynatron F.M. Tuner and learn
whot true high fidelity listening really means.

DYNATRON

Dept. TU 103. DYNATRON RADIO LIMITED
| CASTLE HILL MAIDENHEAD BERKS

Two versions are available—one with an owtfut of 0.2V.; the other with
an extra valve providing a variable audio outpit which can be adjusted
Yetween 0.3V. and 2.0V. RALS. A4 separate Power Unit, Type P1, is
wso available for use sn instaliations where suitable voltoges are not available.

THE BEST OF BOTH WORLDS
Whether you wanta self:-con.tained plug-in- &W'M

and-play High Fidelity instrument or
. . . PLUG-IN-AND-PLAY
a complete range of matched High Fidelity
. . Record Reproducers

units—specify RCA. For over 25 years the ABarl s Vi PRCALBRESH
world’s recording studios have consistently DENT” };igh Flidclity phono-

3 . graph, ready-to-play, automatic
preferred RCA. Now let RCA bring this changing, console record repro-
same studio quality to your home. ducer of outstanding _quality.

Panoramic multiple speaker sys-
7 0 tem; new triple control with

balanced loudness feature; 20 watt
peak push-pull power from ex-
tcnd:c:id range am%liﬁcr;bclcgantly g
styled in superb cabinets in
walnut, light oak, or dark oak 68 GNS %
Matched Units finishes. tax paid)
The RCA *“VICE PRESIDENT”
High Fidelity phonograph (illus-
trated right) is a beautifully
styled record reproducer with a
- quality ot reproduction never
Transcription Turntable Deck before associated with instru-
£22.6.0 plus £8.14.0 P.T. ments of its size. Panoramic
triple speaker system; 10 watts
peak power from push-pull am-
plifier with frequency range 40-
20,000 cycles; triple control sys-
Panoramic Muluple Spcnker tem; 4-speed changer.
System. £56.1 Versatile  Pre-amplificr 43 GNS. (plus £1.15.0 optional legs
tax paid.

S opE e p
Q@ o ¢°F8

Super-sensitive FM Tuner
£24.3.0 plus £9.84 P.T

Conurol Unit.  £16.10.0

RCA GREAT BRITAIN LIMITED, Lincoln Way, Sunbury-on-Thames, Middx.
(An Associate Company of Radio Corporation fo Americad  Telephone: Sunbury-on-Thames 3101,
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Problems of size, weight,
heat dissipation and power
consumption disappear when
computers utilise transistors.
The illustration shows part of
a computer digit card carrying
over 60 surface barrier tran-
sistors in an area of 6" x 5°.
The power consumption of the
1240 surface barrier transistors
used in the whole computer
amounts to only 5} watts
supplied from a 3 volt battery.
The high-frequency surface bar-
rier transistors to be manufac-
tured by Semiconductors Limited
are the most advanced types in
the field. The electro-chemical
techniques used in manufacture
allow close control of important
parameters, and guarantee a life
far exceeding that of thermionic
valves. Resistance to shock and
vibration is exceptional.

TRANSISTORS TO

SAMPLES AVAILABLE NOW

Prior to full production,
transistors identical with
those to be manufactured
are being imported from
the U.S.A. Sample
quantities are available
now for Sterling.

6emiconducfor5
SURFACE BARRIER TRANSISTORS

Types SB101, SB102 and SB103 are germanium surface barrier
transistors intended for general purpose high frequency
applications for use as RF, IF and video amplifiers, converters,
oscillators and in switching circuits.

Type 2N240 is a surface barrier transistor designed specifi-
cally for high speed switching applications. Controlled
saturation characteristics guarantec ideal performance in
directly-coupled circuits, and combined with excelfent high-
frequency response, allow this type of transistor to switch at
rates as high as 20 Mc/s.

Application notes covering the use of the 2N240 in high
speed directly-coupled circuits are available on request.

SOLVE COMPUTER PROBLEMS

Engineers snd Senior Executives are invited to write for details

of technical literature on Sarface Barrier and all other types of

Semiconductors Limited transistors.

COLLECTOR CHARACTERISTICS IN THE SATURATION REGION
2N24C TRANSISTOR

Iy = 1000
B = e
E | / '-'l'-‘“:"
v, //’- Jy = — J00uA
Izé/ II,--IWA
| |
° 10 Bve (vours) 30 o j

6emicondacfor5 Limited

VICARAGE LANE - ILFORD - ESSEX
Telephone: ILFORD 3040 + Telegrams: SEMICON ILFORD

sC2
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The mouldings illustrated are shown
with the kind permission of the
following companies:—

2, The Piessey Company Ltd.
3. Ranco Ltd.
4. Igranic Electric Co. Ltd.

The design and manufacture of small l'e
mouldings, In farge quantities, Is just as
much a speciality of National Plastics as the
production of large and spectaculararticles.
Indeed, the making of a large multi-cavity
mould to produce many small mouldings
quickly is often a piece of fine engineering

that only specialists can achieve. @

NATIONAL PLASTICS

NATIONAL PLASTICS (SALES) LTD.
AVENUE WORKS, WALTHAMSTOW AVENUE, LONDON,
Phone: Larkswood 3323

1. Mine Safety Appliances Company L td

JANuUARY, 1958

sound

technique

Come to SMITH’S for
all the books that you
need to increase your tech-
nical knowledge and keep
up with the latest radio
developments.

Volumes not in stock
can be obtained for you,
and we shall be pleased to
supply a list of standard
works on any subject.

Our: local branch can also supply your
business and personal stationery.

W. H. SMITH & SON

HEAD OFFICE : STRAND HOUSE, LONDON, W,C.2
BRANCHES THROUGHOUT ENGLAND AND WALES

| —

M. R. SUPPLIES Ltd.

(Establishe* 1933)

Uni 13 as of UP-TO-DATE ELECTRICAL MATERIAL which
does the Job properly Instaot delivery. Careful packing. Satisfuction assured. Prices
nett. Bram new goods.
ONE-QUARTER H.P. MOTORS. . 80c. 1 ph. Capacitor start ind 1 380
r.pm. These are brand new Germmn motors by Vorwerk, without normal fixed foot
mount—a swinging mount Is enpplind. We have 230 only to clear at £4:5/8 each,
despatch 48 U.K complete with capacitor.
SHADED POLE INDUCTION MOTORS 200/250v A.C. Very silent running acd ideal for
maoy lab. snd domestic applications stirrers cooling fans, extractors, etc. No inter-
ference with radio/T V Delco super model. fan cooled, body 4} by 3} ine., shaft pro}.
1}in. 1.485 r.p.m.. torque 600 grm/cms. »nd the perfect unit for tape recorders jo addi-
tion to ahovs duties, 42/@ (dles. 2/6). Also open type, small model, body 3 by 2} in.,
shaft prol. appmz. }in. 2,700 r.p.m.. torque 130 grm/cms Also suitable for rim-drive
gramo-motor. 1R/6 (des. 3r-).
SYNOHRONOUS TIMER MOTORS, 200/250v. 50c. compact units 2} x 1} x 1}in. with
1 in. shaft gro} Seli-starting, high torgne. 6 r.p.m. Snitable also for dispiay turntables.
57/8 (des. 1/6)
EXTRACTOR FANS, Very well-made nnits much below normal price, 200/380 v. A.C.
loduction motor, silent runniog oo interference With mounting frame and

back
grille ready for easy installation. With 3 in. inspeller, 12 000 ¢ ft./hr. £5/5/- With
10in. impeller 18,000 c.ft./hr. £5/12/6 (des. either 3/6).

WIRE-WOUND POTENT'OMETERS (Colvern),
10-watts, 360 deg. rotation. ball-hearing. 3} |
78 (dex. 2i-)

SENSITIVE METERS (B.P.L.). At the niomeot we have & very useful rauge o® Micro-
ammeter: available for delivery from siock 0/100 0/300 60-0-530 micrommps various
sizes, and others, Detalin 00 rejuest.

OPERATION COUNTERS ( rotary motlon) up to 999 forw.rde
aod backwards with re-set and tlex. drive One digit per rev and can be used for testing
motor speeds, 15/8 (des. 1/-)

COMPLETE SEWING MACHINE MOTOR OUTFITS. Definitely no better job at uny
price. We bave larye mles (rom recomimendations 220/250 v. A.C./D.C., Gtted with
latest radio/T.V, suppre-sors, including motor with fixing bracket, foot control, needle
light with switch beit, etc., and instructiona for fixing to ANY machine. And we still
oQer ‘he complets outfit for £8'15% (des. 2/9)

BELENIUM RECTIFIERS. Large range wow avsilable including a bank of four units
for D.C. delivery up to 30 voits 66 amps. The bank £7/17/8. Let us have your rectifier
enquiries.

). Brand new dual, 5.000/5,000 ohms,
in. dia. by 3 in. deep. Remarkable bargaln,

CENTRIFUGAL AIR BLOWERS. Excepiional offer of brand new 216 unlts by Leach
Eleetrical. powered with capacitor/induction motor, 230/240 v. 50 c. 1 ph  Rated
output 33 c.ft /min. Overall length 8ir. Ma.. dis. 4}in. Intake 2{io. dia., outlet 1}in.
din, Weirht 8j/b. An excelient wulet running unit for extraction or bjowing £4/17/6
(des 2/6).

AIR THERMOSTATS (Kieft) AdJuwstabl renge 30/80 dey. F Differential only 2 deg.
¥ Capacity 15 ampe. A.C. in smart ivorine bousing 41 x2x 2u, Easily installed—
instructions with each. [deatl for xreenbouse raoms inbe. etc. 45/@ (des. 2/-).
SYNCHRONOUS TIME SWITCHES (Raopemo). 200/250 v. 50 ¢ Io compact black
plastic housing 4in. dia. by 3}lu. deep, providing up to R on-off operatirns pe: 24 bours,
with day-omitting device (uss optionall. Capacity 20 amps A.C. £5/8/8 (des 21-),

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

(Telephone MUSeum 2958)
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These have been in regular quantity
production for the past two years,
and have proved themselves reliable
and stable in a variety of applications.
They are admirably suitable for all
forms of DC to DC or DC to AC
Converters, High Power portable
Amplifiers and Public Address
Equipment. ‘‘goLToP’’ Power
Transistors are the first to be offered
for immediate delivery in quantity.
Representing the. latest develop-
ments in semi-conductor technique
for power applications, these
entirely British-made p-n-p
Germanium Junction Transistors
will open up entirely new fields to
designers of industrial, commercial
and military equipment.

GOLTOP
POWER TRANSISTORS

available NOW in commercial quantities

Available in 6 TYPES, all for 10-watts power dissipation:
V15/10P, V15/20P. V15/30P. for 15 volts max. *
High wer rating—up to I0W at
V30/10P. V30/20P. V30/30P. for 30 volts max. ) Lo ne—up
audio and supersonic frequencies.
Mazimum Collector Power Dissipation | , o | tamb>25°C * High current ratings up to 3A DC.
(DC or Mean) for all types amb=25°C | Reduction/°C
* Long life.
(1) Clamped directly on to 50 sq. in. of
16 S.W.G. aluminium (s 200mw * Excellent resistance to mechanical
S — shock.
(2) Clamped directly on to 9 sq. in. of W 0mW
16 S.W.G. alumintum * Hermetic sealing and rigorous manu-
» b B - facturing control ensure uniformity
() As (2) but with 2 mil mica washer
between heat sink and transistor W omy and stability of a high order.
(4) Transistor only in free air W 20mw
I

British Design, Materials and Craftsmanship

Data sheets gladly forwarded on request

All trade enquiriesto: Newmarket Transistor Co. Ltd.

Exning Road, Newmarket, Telephone : Newmarker 338114
TA 10708
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Model 1200B.
For A.F, and
low R.F, ap-
plications.
Sensitivity
100mV/em.
B/W D.C. to
100Kc/s. C.R.
Tube 3in. diam.

Model 2300.
Light-weight
Portable. B/W
D.C. to 2.5Mc/s
Sensitivity
50mV/cm. C.R.
Tube 3in. diam.
Dims.; 7}x4ix
73ins.

write for full details of

OSCILLOSCOPES
INDUSTRIAL ELECTRONICS

MAGNET WORKS - DERBY ROAD - EAST SHEEN - LONDON S.W.l4. PHONE: PRO 821172

|

EDDYSTONE COMMUNICATION RECEIVERS

Model 840A illustraced
Cash Pri::s and Statutory Terms I

8 Moathly
Deposit Payments of
$ o ats  antl|
0 € 8 4 €6 8 4 MODEL “Q”
0 € 20 €9 0
0 €216 8 €206 8
£120 0 0 €14 0 0 €14 o 0O

" pric'c if paid in 6 months by Bankers’ order.

o gm0 n e n Ty s o oo | | AUTOMATIC COIL
amateur sars.  Dascriptive 7!5.'.1‘21.fl“;ﬂ?fé’?ﬁ?&.?&fﬂ'.”"’"" “|| WINDING MACHINES

Latest EDOYSTONE Component Catalogue |/-.
The AND HAND WINDING MACHINES
Eddystone Machines supplied ccmplete with stand
—L motor and Two-Speed Friction Clutch

Specialists

SERVICES LTD. ETA TOOL CO

(LEICESTER) LTD.

292 WELFORD ROAD, LEICESTER
55 COUNTY ROAD, LIVERPOOL, 4 ? opore. 5386
Telephone: AINTREE 1445 ESTAB. 1935
CALL US ON TELEX. 62-244.
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_and now for mains voltages

R PR

The popularity of the miniature irons
for which A.N.T.E.X. were sole
distributors has emphasized the need
for an equally versatile model capable of
operation directly from mains supplies.
Considerable development has now
resulted in the ‘ Precision’ soldering iron
which is made in England by A.N.T.EX.
and is available through normal

retail channels.

MODEL VOLTAGE WATTAGE | STANDARD
BIT BIT

A 6 é 8 1 Nit

A. 12 12-13 8 1 ”

A. 24 2-26 8 ] .

A.28 26-30 8 1 0

B. & 6 12 4 2o0r3

B. 12 12-13 n 4 20r3

B.24 2-26 n 4 2or3

B.128 26-30 12 4 2or3d

C. tis 110-120 15 4 2,30r5 e

C. 128 120-130 15 4 2,30r$ 'S i1
*C. 220 220-230 15 4 2,3o0r$ :

* This model will be available shortlv. . n 4
. 3327 332" 5/32” 3/16" /16" Heavy
o Complete weight less than one ounce. tamry 24mm  40mm 4Bmm 48mm Duty

e Fully insulated elements ensure complete protection.

e Non-slip handle with thermal airgap.

e Replaceable bits are heavily nickel plated.

o Short shaft and correct balance give precise control.

o Highly flexible light-weight lead, easily replaceable.

e Complete safety provided by carth connection and rigorous testing.

e Replaceable elements sealed in shock absorber mounting for reliability.
e Clamp on lead removes all strain from connections.

Transformers Model LV6 Input 230/250V. Output 6V.
available Model LVI2 Input 230/250V. Output 12 & 24V.

A.N.T.E.X LTD.,, 3 TOWER HILL, LONDON, E.C.3. Telephone ROYAL 4439. Cables ANTEXLIM, LONDON.
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-+« you will realisc that Grampjan high fidelity equipment
gives you the nearest approach to * Concert hall listening "’
in your own home. You will, for instance, appreciate the extra-
ordinary delicacy of reproduction achieved by their new 12in.
loudspeaker. A great deal of research and new manufacturing
methods were necessary to produce a speaker unit with such an
extended audio frequency coverage at such a reasonable cost.

GRAMPIAN l
12" SPEAKER UNIT :
Type i255/15

Sy
&
- *

W' Radiospares components are

delivered absolutely “by return™

Frequency Range .... £0-15,000 0.p.3.
Volce Coil Dismeter.............. 1tin.

Voloe Coil Impedance: ... 13 ohms
Fundamental Resonance: ...... 40 c.p.s. SR
Power Handling Capacity: .... 10 watts.

Flux Density: 14.500 lines per sq. cm.
Total Flux: 130.500 lines per sq. om.

CYCLES PER SECOND INPUT § WATT EYELETTING
RESPONSE CURVE for speaker unit 1255/15 and Iight

A specially designed reflex cabinet

suitable for either corner or side of PUNCH|NG
room is now available as an easy-to-

assemble kit of parts, complete with MACHINES
grille material ready to assemble, stain .
and polish. Although it is pri;narily Autophoenix No. 6
intended for use with the Type A new and Improved
1255/15 speaker the cabinet will give treadle operated machine
excellent results with other units of for the automatic inser-
similar specifications. Price £11 tion and closing of eyelets
in either flat or formed
Deferred terms available if desived for l work in metals, plastics,

i g inet kit! fabrics, etc. The deep
Full details from: both speaker and cabiner kit! throat, high vertical .

and projecting base make

R A this machine adaptable for eyeletting radio chassis, cylindrical
shells, spinnings, mouldings, etc.
REPR ODUCE RS L MIT ED ' We manufacture a very full range of hand and automaticwaeIetting and

l Plercing Machines. Wiite for illustrated brochure to Dept. W.
Makers of quality high fidelity equipment

HUNTON LIMITED
17 HANWDRTH TRADING ESTATE, FELTHAM, MIDDLESEX PHOENIX WOI:.K,S ”‘_?‘ EUSTON RD. LONDON, W.I
Telephone Feitham 26578 ' g !

Tel.: EUSton 1477 (3 lines) Grams: Untonexh, London
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IR

for record reproduction

PMA-AIH] is a revolutionary miniature | AMH-AIHT is so easy to handle and so quick to
ceramic record-player cartridge with two sapphire | replace—it solves your stylus replacement
tips. problem!

AIMA-PIHT  gives higher fidelity, longer life,

- PIMA-PIWT is a proved sales success—over e
3,000,000 have already been sold abroad! and reduces record wear to a minimum.

PUNIF-AH] s backed by attractive displa
FYMA-PPW] can be fitted to all popular pick-up | material and a carefully planned advertils)iné
arms. campaign.

-.] g

You
can profit

from
POWER-POINT!

£1,000 IN PRIZES!
A EUROPEAN TOUR for

winning Wholesalers and Retailers
T.V. Sets, Radios and Record Players
for your customers!

For full details write to :—

E. V. LIMITED,
Camp Bird House,Dover Street,
London, W.I.

Telephone : Hyde Park 8292

ABROAD'!
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THERMAL

RELAYS

A new kind o! timing and semsing olement, rugged and
prec.se, and having exceptional operationsl and environ-
wmental eharacteristics,

HERMETICALLY SEALED—AND STILL ADJUSTABLE

TIME DELAY TYPES
Covering 0.1—300 sec. Also instant reset.

VOLTAGE AND CURRENT SENSING TYPES
Covering 15mA—5A and 2—230V. Differential <19,
Ambient Range : —70° C. to + 125°C.

Excellent vibration and shock resistance.

Energization: D.C. or A.C. of any frequency.
Weight : 1-1{ oz. Mountings : B7@, Octal and
Flange.

Technical Folder from:

MERCIA ENTERPRISES LTD.

Godiva House - Allesley Old Road - Coventry,
Phone : 2279

(%
L §
LR

or l'LTRAS[]NlCS
o

=

FULLY ILLUSTRATED

CATALOGUE

WILL SHORTLY
BE AVAILABLE

RESERVE YOUR COPY NOW
Send coupon and two 3d. stamps

I NAME e,

§ ADDRESS 110 aNeseseresetenasseetrmeneteasisestnasestrastnstesaanssesas

: Quartz Crystals o any shape and size cut and

b e e ground precisely to specification and coated, If

: required, with Gold. Silver, or Aluminium, ete.

R, Y s — Brookes CryYsTaLs L1Dp

Suppl M. < H 8.8.C.

BERRY'S RAD'O ”Jgﬁ;‘o’:?‘&%"." 1813 TRAFALGAR R‘:)UAYI;' CREENWICH “LONBON €10

Telephone. HOLborn 623112 : Gresnwich 1828,
= " J Grams: Xtals, Green, London Cables: Xtals, Landon
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& HANDBOOK

posT J/- FREE

CATALOGUE
FOR 1957

@® The only Also sections on:—
colrn]:;ehensive E l ® The care of
selective e care o
catalogue of B Long Playing
Classical LiP C Records.

ecords—listing
only rccorcéir:{gs o R [ ] Tfhle Reproduction
recommende of Long

° li)! thle %ritigs. A Playing Records.

ear! 00!
discs ﬂsu’:d (as R R @ A Basis for a
| already available Record Collection
to Library Y (100 Recommended
members). L/Ps).

[ If (like us) you love good music and find pleasure in good records, you will (we feel certain)

be finding it increasingly difficult to choose from among the many fine L/Ps—just which to
add to your collection. Now comes the perfect solution—the chance to borrow the pick
of the L/Ps to play AT HOME—ON YOUR OWN GRAMOPHONE.

FULL DETAILS OF THIS LIBRARY SERVICE (which

. 1fe k h L/P b d
costs approx. I/- per week ea dhoote o 2" | 22 YOUR QUESTION
. THE L/P RECORD |ANSWERED??
e are frequently asked:—
LIBRARY CLASS|CAL In what condition are the Library
records ?
c AT A L 0 G u E A N D Records loaned by the L/P
Record Library are in firse-rate

condition and worthy of repro-
duction on the finest high fidelity
equipment, The very large
majority are in mint or near-
mint condition,

We can only suggest—take

out a trial membership for
yourself and see!!

COSTS ONLY 3/_ POST FREE (For Library details

without Catalogue,
please send
(50 cents U.S.A) )
From:— THE LONG PLAYING RECORD LIBRARY,

farge

HANDBOOK ror 1957
|

s.a.e. 24d.
‘SQUIRES GATE STATION APPROACH, BLeCKPOOL, LANCS.
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<ORY p
Q>c QG‘J-

THE LONG
PLAYING

By <
< 9
(55 SE“Q\

FFSS s FACTORY FRESH |
FOR SALES SERVICE

FFSS announces a new, high quality, Sales

Service operated exclusively by The L/P

Record Library. We have long realised

that such a service was badly needed by the

audio engineer and high fidelity enthusiast.

@ FFSS indicates that the record purchased
is not only a brand new, guaranteed un-
played, factory copy but that it has been
obtained from the makers by special order
for the purchaser. Besides being un-
blemished, the disc is also as up-to-date a
pressing as is currently available in
this country. This is tremendously
important when it is realised that many
of the older L/Ps (especially Decca) are
currently being re-cut from the master-
tapes by the manufacturers with marked
improvement in reproduction.
FESS covers all record labels available in
this country except H.M.V.

@ INSPECTION before dispatch and only
good pressings are chosen,

@ ADVICE is given when needed and we
can supply the best available recording.

@ STYLUS REPLACEMENT Diamond or
Sapphire—by return of post in most cases,

® EQUIPMENT AND ACCESSORIES.
Our Reproduction Specialist Mr. T.
Salisbury will be only too happy to advise
personally on the best available within
YOUR price range

WHY NOT MAKE A TRIAL ORDER NOW...
(or send for more details enclosing large s.ae. 2}1d.) l

—— ———

— «YOU CAN RELY ON

and the amateur.

Price £9.10.0

82, SOUTH EALING ROAD, LONDON, WS

Next to South Ealing Tube (TURN LEFT) 9 to 6 p.m., Wednesday | o'ciock.

Stockists of all Radio and Electronic components for
manufacturers,

laboratories, Educational authorities,

THE NEW AVO MULTIMINOR

This first-quality pocket instrument available
from stock.

DC. 2uA to | A in 5 ranges, 0-1,000v in 7 ranges.
AC. 0-1,000v in 5 ranges. Resis. 0-2meg in 2 ranges.
10,000 Ohms per volt.

or 9 payments of 23/3
or Deposit 63/4 and 6 payments of 22/2

‘ ALL OTHER AVO INSTRUMENTS IN STOCK

l Rapio SERVICING COMPANY |

" ——

Leather Case 32/6

Telephone © EAL. 5737 |
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|2 WAY 25WAY

Send for full details to :—
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Sturdy, Reliable and Inexpensive
Nylon—PF mouldings. Silver plated contacts. Solid

drawn aluminium cans. Positive locking mechanism.
Breakdown voltage 3.5kYV.

THE McMURDO INSTRUMENT CO. LTD.
ASHTEAD, SURREY. Telephone: Ashtead 3401 MSC 6
AC FROM ANY DC SUPPLY WITH =
= Come to
Valradio = THE HI-FI SPECIALISTS
DC/AC CONVERTERS QUAD N
AMPLIFIER
% Tape Recorders ! LIST PRICE
% Latest Radiograms £42
* FM|AM Radios ' &U5 B
* Recor‘d‘Players I CONTROL UNIT
* Television [ A
* Electronic Devices - ‘ oYora
* Recording  outdoor * Electric Shavers l @ 02582 2 For all Hi-Fi, Tape Recording,
events = Instrument and Electronic re-
% Operates from car E quirements.
battery g From our huge stocks of equipment we c?_n supply you;
% AC mains pertorm. S st s ommen v Pl T
ance from caravan Mail Order Service.
battery supply Dealers for i~ B.J. | CHAPMAN
* Opcr§tes the latest coggg&s:::: JEA‘;SN
Hi Fi sound repro- LEAK | @uAaD
ducing  equipment ROGERS | SOUND
from DC Mains or TRUVOX | w.8.
Ships’ DC  supply WHARFEDALE | etc., etc.

VALRADIO LIMITED

(DEPT. WW/C) BROWELLS LANE .

SPECIAL BARGAIN OFFERS TO CALLERS

e«c. THE RADIO CENTRE

33 Tottenham Court Road, London, W.1
Telephone : MUSeum 6667

FELTHAM -
TELEPHONE: 4242 & 4837

MIDDLESEX

I
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RADIO

EXPORT

WE TAKE THIS OPPORTUNITY OF AGAIN THANKING OUR CLIENTS ALL
OVER THE WORLD FOR THEIR CONTINUED SUPPORT DURING 1957 WHICH
HAS LED TO A FURTHER INCREASE IN SALES OF HALTRON TUBES.

ON LOOKING BACK, WE CAN ONLY HOPE THAT 1958 WILL PROVE LESS
DIFFICULT THAN THE SITUATION WHICH AROSE WITH RADIO TUBES
DURING 1957. GREAT SHORTAGES APPEARED IN ALL COUNTRIES, WITH
THE RESULT THAT PRICES WERE CONTINUALLY ON THE INCREASE.

WE FEEL JUSTLY PROUD THAT OUR CUSTOMERS SUFFERED LESS THAN
THOSE DEPENDENT ON OTHER SOURCES OF SUPPLY, AND JUDGED
OVERALL, THE PRICE INCREASES WE HAD TO MAKE ON SOME TYPES WERE
BY COMPARISON SMALL BEING THE RESULT OF PRUDENT AND LONG
TERM PLANNING.

IT WILL PAY YOU TO AVAIL YOURSELVES OF THE HALTRON SERVICE
WHICH IS UNIQUE IN EUROPE AND COMPRISES MORE THAN 2,000 TYPES
OF RECEIVING, TRANSMITTING AND SPECIAL PURPOSE TUBES. IF YOU
ARE NOT ALREADY IN POSSESSION OF OUR PRICE AND STOCK LISTS,
THESE MAY BE HAD ON APPLICATION.

HALL ELECTRIC LTD

HALTRON HOUSE, 49-55 LISSON GROVE, < fammo>

LONDON N.W.. ~

Tel: Ambassador 1041 (5 lines) Cables: Hallectric, London
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U

\!
g3

i)/ B7G ~ B9A
g D)
" 7 % LOW LOSS GRADE 1.
o/ % FULLY TROPICALISED—CLASS H 1.
i % SILVER PLATED PHOSPHOR-BRONZE CONTACTS,
P.T.F.C.E. MOULDINGS HAVE SIMILAR PROPERTIES

TO P.T.F.E. BUT THEY ARE LESS COSTLY TO PRODUCE.
FULL INTER-SERVICE TYPE APPROVAL TO 2560092 - Z.560094 - Z..560095 - Z.560134

Send for full technical details to.—

MOMURDO INSTRUMENT CO. LTD., VICTORIA WORKS, ASHTEAD, SURREY. Telephone: ASHTEAD 3401
MVH. 14,

LRI | MINIATURE MICROPHONE

MANUFACTURED
TO YOUR 1 LOUDSPEAKER

SPECIFICATION ’ 6—3000

PROMPT
DELIVERY

3000 TYPES T
& / e % |
COUS up to 80,0000 T Z |
CONTACTS up to 8 cjo's

Tropicalizing and impreg-

nating to order.

600 and HIGH-SPEEO ’
TYPES also Supplied.

Ledflets on Demand

KEYSWITCHES TRIANON - ELECTRIC
THE KEYSWITCH CO. | 95, COBBOLD ROAD,

ALL POST OFFICE EQUIPMENT
Enquiries to Sales Manager ‘ I'ONDON' N'w'Io
126 KENSAL ROAD, LONDON, W.I0

Telephone: LAD. 0668, 4640 Grams: "*Fonequipt'’, London, W.10 WIL 2 ’ ’6
Contractorsto Homes& Overseas Governments& H.M.CrownAgents
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Now!

a full range

dual concentric

loudspeaker

system with

built-in dividing

network

ALTOBASS 2000

W[LE K o
o [0 I T

 FIONG HOLES 742 DIA. .
43° APART ON A PITOH CRCLE 1152 DIA.

The Altobass 2000 loudspeaker
consists of a horn-toaded high-
frequency unit mounted con-
centrically with a conventional
low-frequency radiator to form
one integral unit. A dividing net-
work is built in to feed high and
low frequencies to their respec-
tive voice coils, The HF pressure
unit is loaded by a truly expo-
nential horn commencing
through the centre pole of the
LF magnet and terminating in a
multicellular assembly within the
bass cone. This unique feature
disseminates the full range over
a wide area, thus eliminating any
beam effect.

% dual concentric assembly

% separate LF and
HF diaphragms

% multicellular exponentlal
HF horn

% cast aluminium chassis

17 cuiNEAS

FULL SPECIFICATION DATA FROM ALTOBASS LIMITED, PERCY ROAD, LEICESTER
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THE CONTEMPORARY, This beaut-

ifully made cabinet is oak veneered with

mahogany interior and is waxed finished.

Available in any shade to order at slightly

extra cost.

This cabinet can be fitted with any of the
latest Hi-Fi Units.

THE SERENADE.
finest  selected walnut,

Veneered with
beautifully

polished to a medium shade; this

attractive cabinet has generous storage ||

space, with board sliding out smoothly

on metal rollers, |

This cabinet can be fitted with any of
the latest Hi-Fi Units.

THE BUREAU. This popular
bureau cabinet is veneered with the
finest selected Walnut and beautifully
polished in a medium shade. De-
signed to accommodate almost any of
the many units we have available and
£16 . 16 . [ to sive generous storage compart.
ments.

CABINETS & HI-FI EQUIPMENT

HI-PI CHASSIS
Empress 9-valve de Luxe AM/FM
with 2 speakers............... €27/6)-
Empress 6-valve AM/FM with speak-
er

Empress 6.valve AM/FM
sell-powered Tuner............ -
Empress 5-valve FM Tuner £13/15)-
Empress 5-valve AM Chassis £14/5/-
Armstrong PB40%

AF105

/
de Luxe

PRE-AMPLIFIER/TAPE DECK. Latest Collaro Magnafon Mk. IIl,
with pre-amplifier and bias oscillator, absolutely complete ready to
connect to Radio or Amplifier ...
Power Pack, extra

GRAMOPHONE UNITS

Garrard RC98/4 7 Collaro RC457 £9 19 6
RC88/4 8 4T200 ... £19 10 O

P | wessisnse 4 AC4/564 £ 7 0

| B.S.R. UA8 ......... 0

0 Staar 0

HI-FI LOUDSPEAKERS. A small selection of our
comprehensive range.

Goodman’s Audiom 60 Bass..................
- Axiom 150 Mk.
Midax .........
Trebax ......ccocvvveans
XO/5000 Crossover ...
B XO750/5000 Crossover
W.B. HFI1012
w TIO Tweeter ....

Swvoooowvwe

l We supply all units and can fit any cgbmet witth.he latest Hi'-Fi amplifiers, tuners, transcription units, record changers, speakers, etc.

ey

Send for comprehensive iflustrated

§ers, sp

s, etc., all on easy H.P. terms.

LEWIS

RADIO

120 (Dept. WWN) GREEN LANES, PALMERS GREEN, LONDON, N.I3.

COMPANY

Telephone: BOWes Park 1155/6

Try ¢ The Tutor”

This new recorder, using the Mark 1V Collaro tape deck with
digital . Produced Tythe facturers of the well-known
“Tutor-Tapes.”

Owuiside Measuremenis: 17} x 15} x 7}in. including
Ud. Omipwi: B} watn. Weight: 36tbs. In di
-Maronn qu.'f.’.. Inputs: plgh b,
An:

el P il o ordered) Tor \“Alhn Spﬂ‘”

er,

PRICE 62 gns.
complete with Collaro cerumic crystal miero-
phane—and 1,200 ft. veel of tape.

Learn languages througb Tutor-Tape.
write lor details.

wlor — Ja
7& pe

Mydﬂ’
70, BREWER STREET, LONDON, W.I
CABLES: TUTAPE, LONDON.  TELEPHONK: GERRARD 3376

Ploase

i

ELECTRONIC ENGINEERS
& TRANSFORMER SPECIALISTS

TRANSFORMERS
Up to 50 K.V.A.

F.H.P. MOTORS

ELECTRONICS

Your enquiries are invited and
we shalt be pleased to supply you
with a complete catalogue.

ANDEC LIMITED

A.1.D., A.R.8, approved

BENNET ROAD - READING - ENGLAND

Tel. 8240112
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REMOTE CONTROL IN INDUSTRY

. Messrs. PyeLtd.rely onS.S. White
Remote Control Shafting for

{rouble.free operation with the
absolute minimum torsional
deflection.

Our illustration shows the Pye Industrial
Television Camera fitted with a zoom lens
operated by S. S. White Flexible Remote
Control Shaft No. 150L53, Casing No. 170A2
{Design No. A75).

Photograph by courtesy of
Pye Ltd., Cambridge.
@,
CO. OF CREAY ERITAIN AYD

INDUSTRIAL DIVISION

6 WAY

miniature mains

voltage selector
Type BMVS/6

STANDARD B9A (NOVAL) VALVEHOLDER WITH 2-PIN
CAPTIVE PLUG.

UP TO 6 TAPPING POSITIONS.

MARKING TO CUSTOMERS’ REQUIREMENTS.

Send for full details to :—

THE McMURDO INSTRUMENT COMPANY LIMITED, ASHTEAD, SURREY. Tel : ASHTEAD 3401

MVYS 11
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BRAND NEW ORIGINAL SPARE PARTS
FOR ARS8 RECEIVERS.

I.LF TRANSFORMERS Ist, 2nd, 3rd, 4th (for
type D) 12/6 each ar complete set of 6, 60/-,
I.F. Transtormers, Crystal Load. 12/ each.
Plates escutcheons (for D and LF), 15/- each.
Dials (for type D), 10/ each.

Filter Chokes (for D and LF), 22/6 each.
Output Transtormers /for LF), 30/- each.
Crystal phasing (D), 2/6 each.

Antenns trimmers (LF and D), 2/8 each.

ki .. 870
Fiitor Condenser 3 x 4uF, $2-16-0. packing 20/

Condensers 3x.25 ;F (D and LF), 2/8 each. 2 K.V.A. TRANSFORMERS. 230/50 v output item 1/ postage.

3 x .01 yF (Dand LF), 2/6 each.  adjustable by rotary switch. Can be easily
adapted as a welding transformer. $18.
Postage and packing 30/-.

RF Antsnna inductors (D and LF), 7/8 each.
Mains transtormers (LF), 23 each.

MARCON!I SIGNAL GENERATOR. T.F.144G. SPARES for AR77E. Main Dial 8/-. Band-
Covering 85 kcfs. to 25 Mc/s. Postage and  sproad Dial 8/-. Clean dia! window sheet 3/-.

1185L REOEIVERS COVERING TRAWLER
BAND. Frequency range 200 kcfs.-500 kejs.
and 800kc/s.-18,5 Mc/s. Working and guaranteed
£12/19/8. Packing and carriage within U.K. £1.

MODULATION TRANSFORMERS (U.S.A. Col-
lins), pr.mary imp. 6.000 ohms. C.T., Secondary
$.000 ohms., 20W. /8 each.

Terminal boards 3/- each. 10in. shaft tor switch,
1/-. Band indicator shutter plate, 3/6. Each

AMERICAN VALVE TESTER Model 314,
Individual lever switches for each tube element.

8mall knobs (for LF and D), 4/- each.

D.C. £4/5/-.

Carriage paid.

HIGH RESISTANCE HEADPHONES 4000
ohms. Brand New, Ex W.D. boxed, [ype
D.H.R.. 11/- per pair, postage 1/6.

LOW RESISTANCE HEADPHONES. Brand new,
Ex W.D. boxed, Type C.L.R. and D.L.R.
8/8 per pair, postage 1/8.

R.109A RECEIVERS. Covering 2-12 Mc/s. 6 v. Roli Chart for American type valves. 220/30 V.

P. C. RADIO LTD.

170, GOLDHAWK RD.,

ac. Brand new in nice wooden case with
leather handles. Full inst.uction booklet. $10.
Carriage 10/-.

CONDENSERS, RESISTORS, COILS, TRANS-
FORMERS. Very large selection in steck.

AMERICAN HANDY TALKIE. [ype B.C.611
including two operating crystals (5-6 Mc. band),

AVO MINORS in 'eather case, fully tested, w 12
£8-10-0. Packing and Carriage 5/-. D

SHEpherds Bush 4746

£19/10/-. Postage and

|[PERSONAL CALLERS WELCOME|

packing 10/-.

FAMOUS RCA
TRANSMITTERS

TYPES FT 4336, K & 1

Frequency 2 mc.-20 mc.

Power output: 350 w. telegraph.
240 w. telephone.

Type of modulation—Class B high level.
Audio input impedance S00 ohms.
Power supply 190 to 250 v. Single phase 50-60 c.

Tube complement: Crystal oscillators—807, Master
oscillators—807, Intermediate amplifier—807, Power
amplifier — 813(2), Modulator — 805(2), Rectifier —
866A(4).

Complete with Master Oscillators, crystal multipliers,
speech amplifiers, microphones, keys, instruction manual,
etc.

We guarantee full supply of all replacement parts for a
minimuro of 5 years after purchase.

P.C.A. RADIO

Offices and Works
BEAVOR LANE, RAMMERSMITH, LONDON, W.6

Telephone: RIV 80067

MAGNETIC RELAYS

Built to your
Specification

TYPES 3000 and 600
HIGH SPEED POLARISED and A.C.
to 400 VOLTS TROPICALISING—
IMPREGNATING

SWITCHES

From 3 to 8 Bank—To Specification

KEY SWITCHES

Several types
in stock

GOVERNMENT CONTRACTORS
A.L.D. RELEASE

SPEEDY
DELIVERIES

JACK DAVIS (RetaYs) LTD.

(Dept. “W’) TUDOR PLACE, LONDON, W.1
MUSEUM 7960 LANGHAM 4821

9
Oe
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YOU'LL DO BETTER WITH PREMIER —/——

THE MERCURY SWITCHED
N F.M. TUNER
-> BY JASON

5 VALVES
FOSTER-SEELEY
DISCRIMINATOR

Complete set of parts
can be purchased for
e

£9.19.6 vlus e

All the can be purchased separately.
The main p are as foll —
Chassis ......cceevvvenmascncecccnes 6/6
2 side panels, pair ............0000n. 3/-
Prefabricated front-end completelf wired
and tested with IEF80 and IECF80
Gnel. P.T.) cieieeieeresacscanasaanes £6/5/=
Discriminator  .......c.ciciiiiiaiins 11/6

2 LF. Transformers at 5/9 each
Complete instruction book

POCKET VOLT TEST

AM/FM RADIDOGRAM CHASSIS

OF THE LATEST TYPE

Cash £22/10/-, or

credit terms £3/10/-

deposit and 8 :
28

monthly :

£2/14/8. ] \ .
Terms £11/5/- N
deposit and 12
monthly pay-
ments of
£1/0/11.  Packing
and Carr. 7/6. This
chassis has 8 valves and covers short, medium
and long FM and Gram. Printed circuit on F.M,
ensures a high degree of stabillty. Overall
size lgiq. long, 63in. high, 9in. deep. Dial size

in.

12 x 53
THE STAAR “‘GALAXY"
Finger-tip

4-speed mixture Auto-changer.

stop, start and speed change control.  Size
lO;in. X 124in. A.C. mains 110-250 v. Price
£9/15/- plus 4/6 ,)k; & carr.

Credit Terms £1/15/- and 8 monthly payments
of £1/5/9.

Build the

ONE VALVE BATTERY RECEITER

AS SHOWN ON 8.8.C. T.V.
This Receiver contains a DAF96 valve
and a pair of 4,000 ohm headphones
and is powered by a combined 67} and

METERS 1} volt batterv. =
Two ranges, D.C. 0-250 v., 0-25 v., pl Firice b pith . and
with leads in canvas case. In leather case 1/6 ALETY efjefte - oo - 45/=
extra. 12 /6 Send for free diagram,
Plus 2/6 post and packing

PREMIER RADIO CO., DEPT. W.W., 207 EDGWARE ROAD, LONDON, W.2
(Open all day Sats.)

Telephone: AMBassador 4033.

PADdington 3271.

COLLARO R.C.456

4-SPEED AUTOCHANGER
Designed to play 12in., 10in. and 7in. Records
intermixed in any order at 16, 33}, 45 or 78
r.p.m. Capacity 10 records. New reversible
stal Pick-up for use on 100/250
. mains, £9/15/- plus packing

v. 50 cycle A.
Deposit 25/- and 8 monthly

and postage 5/-.
payments of 25/9.

COLLARO A.C.4/564

4-speed le player with Btudio * O ” bead. A.C.
Main, 200, volts, 50 c/s. Sultable for record
speeds of 16, 33}, 45 and 78 r.p.m.

Snecial offer

£7.7.0

Carr. & Pkg. 5/-.

B.S.R. TU8 3-speed
Record Player with
pick-up £3/19/6.
2-VOLT 16AH BAKELITE CASED
ACCUMULATOR
By Oldham, Dagenite, Exide. New and un-
used, unspillable. 7} x4x2.

Price §/6 plus 1/6 post and packing.

IT WILL PAY YOU
TO VISIT OUR
NEW HI-FI
DEMCNSTRATION
ROOM !

| PREMIER
RADIO CO.

N
-

AMPLIFIERS.
THE BOOKLET & PRICE LIST

ILLUSTRATED FOLDER OF AM. COMPONENTS

WEYMOUTH RADIO MANUFACTURING CO., LTD.
CRESCENT STREET, WEYMOUTH, DORSET.

THE WEYRAD AM/M
RECEIVER

THIS RECEIVER WHICH HAS BEEN SPECIALLY DEVELOPED FOR THE AMATEUR CONSTRUCTOR PROVIDES
COMPLETE COVERAGE OF THE SOUND BROADCAST BANDS—LONG, MEDIUM AND SHORT WAVE AM.
WITH 87.5-100 Mcs. V.H.F. FOR FM. WE HAVE PRODUCED A FULLY ILLUSTRATED BOOKLET WHICH GIVES
INFORMATION ON THE ASSEMBLY AND ALIGNMENT OF THE 4-BAND SEVEN-VALVE RECEIVER, INCLUDING
CHASSIS LAYOUT, CIRCUITS AND POINT-TO-POINT WIRING DIAGRAM.

% ‘* WEYRAD " B.61 COIL PACK, P.23 |.F. TRANSFORMERS, T.5.61 TUNING SCALE, Q2 I.F.
FILTER, E.822 MAINS TRANSFORMER AND E.823 OUTPUT TRANSFORMER.

% ALUMINIUM CHASSIS WITH ALL PUNCHING AND BENDING COMPLETE.
% DESIGNED FOR LATEST TYPE MULLARD VALVES.
s RECEIVER OUTPUT CAN BE MODIFIED FOR USE AS A RADIO FEEDER FOR QUALITY
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MAY BE BUILT FOR

£7-7-0
> plus 3/- post & packing.

. ' " Batteries extra.
= HT 10/- (Type BI26) or
§ < equivalent.

LT /6 (Type AD 3$) or
equivalent.

JANUARY, 1953

—— You'll do better
THE?%”'PORTABLE

+% Size only 8in. x 8in. x 4}in.

+ Weight, including batteries, S{ib.

% 4 valves of the economy type.

v Medium and long wave superhet circuit.

+% High Q frame aerials.

% High sensitivity on both wavebands.

+% Prealigned IF transformers.

% Sin. speaker of the latest type.

% Automatic onfofl switch operated by lid.

% Designed in our own laboratory.

% Backed by an up-to-date Technical Informacion Dept.
+ Components available separately if desired.

% Simple to construct, using normal soldering methods.
+% lInstruction book 1/6.

Mains unit now available for only 37/6 plus 2/- pkg. & carr. Send for leaflet.

(|
I
P

‘-------------1

Build thif NEW TAPE : The New De-Luxe

nsc:lr}nER TAPE RECORDER
TR3

Jor only
for €6-5-0 DEPOSIT

£38 - 1 5 - 0 AND 8 MONTH-

LY PAYMENTS of
£5/17/11 OR CASH
45 gns. plus 21/- post

This Kit comprises:
2-speed lane Mk. VI Deck De-luxe Cabinet with gilt fic-
£18 10 0 rings and detachable Jid

& pkg.

Case finished in Red
and Cream with gilt

Premier Tape Amplifier com- £419 6 1 d fittings.
plete with szﬁsnte plug-in- Reel of Scotch Boy 1,200ft. §?I.'":‘s;"§ 15 :";f:
type power pack .. £14 0 0 Tapeandempty Spool£1 11 6 or A.C. Mains 200/
7 x 4 Elliptical Speaker Latest Type ASCOS micro- 250 v. 50 cycles.

£1 6 phone .......... £215 0 TRADE ENQUIRIES
All the above sections can be
purchased separately. WELCOMED

Build the NEW
“MAYFAIR’’ TELEVISOR

which gives complete SAFETY to the
constructor !

These Televisors use a double wound mains
transformer which gives you complete safety

from contact with the mains supply when hand-
ling the chassis or controls.

% BB.C. & LT.A DESIGN

WITH u:w-runn:-r'ruuzn£33 . 7 " 1 1
MAY BE BUILT FOR
PLUS COST OF C.R.T.

Build in 5 Easy Stages. Full Construction details
available. Instruction Book 3/6 Post Free.

CONSOLE CABINETS with full langth doors for 14in., 16in. and 17in. tubes.
PRICE £14/14/~. H.P. Terms: Deposit £7/7/6 and 9 monthly payments of 18/6.
CONSOLE CABINETS. Half-door £12/12/-. H.P. Terms: Deposic €6/6/
and 8 monthly payments of 18/3. On above cabinets add 21/- for pkg. and carr.

PREMIER RADIO COMPANY,
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The latest

COLLARO

4-spezd singie player
unit complete with pick-
up and turnover car-
tridge.... £4 14 6
plus 216 pkg. & carr.

CABINETS

MODEL PC/2
Grey Lizard Rexine
covered 45/-
Overall dimensions
15in. X 13}in. >
62in. Clearance un-
der lid when closed

3in.
MODEL PC/2 DE
LUXE

Two colours, wine
and y, with cut- |
out for speaker and
amplifier .... 55/6
Dimensions 15in x

14in. x 7}in

MODEL PC/3
Grey Lizard Rexine covered
Overall dimensions 163in. x

P—

........ 69/6

14}in. X 1lin.

Clearance under lid when closed 3iin.
ODEL PC/3 DE LUXE

As above but with cutouts for Speaker and

Amplifier .......... 0B000000000db0 79/6
Dimensions as above.
THE OVE CABINETS ARE COM-
PLETE WITH CARRYING HANDLE
FASTENERS AND PANEL.
Packing and Postage 3/- ecach.
Junction Transistors 10/- each
Equivalent of the OC70 Type

CONTINENTAL STYLE CABINET

Dark Piano fin-
ished with gold
and black styling,
overall size 39in.
long, 32%in. high,
16in. deep. Two
sliding doors,
concealin% on
the left a black |
panel 18jin. >
204in. finished in
medium mahog-

. any, and on the
right a detachable board 12%in. % 18lin. and a
shelf which may be used for record storage.
Cash Price 18 gns., plus 25/- pkg. and carr. '
Credit Terms: Deposit £2/18/- ang 8 monthly
pavments £2/6/-. |
The new Spencer West Band Three con-
ver:eal; is now available at £6/5/- plus pkg. and
ost 3/-.

pencer West Pattern Unit 25/ t_plus 1/-
pkg. and post. For elimination of B.B.C.

el o Wk
PREMIER

BUREAU
DE LUXE

o "focly e
in y figure
walnut veneer, In-
terior light syca-
more with rexine
matching lining.
Overall ~ dimen-
sions: 33in. high,
34in. long, 174in.
deep. Uncut control panel on right-hand side
approximately 16in. X 10klin., uncut base-
board on left-hand side 15}in. long, 13}in.
deep. Two full size felt-lined storage cup-
board in the lower part of the cabinet.

Cash price 164 gns.

Credit Terms: Deposit £2/6/6 and 8 monthly
payments of £2/3/2. Packing and Carriage
25/« extra.

We carry a comprehensive stock of com-
ponents by all leadi manufacturers.

S8END 3d. STAMP FOR OUR |

AUTUMN CATALOGUE.

207, EDGWARE RD., LONDO
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EMIER

| best !
MULLARD
AMPLIFIER KIT

NOW SUPPLIED WITH ULTRALINEAR
OUTPUT TRANSFORMER.

All the components for model ém, PLUS pre- |

amplifier, on one chassis (total six valves),
chassis gold hammer finished. May be pur-
chased for £12/12/- plus pkg. and post 7/6.
This version complete and tested £15/15/-.
Or pre-amplifier and tone control in a separate
unit £14/14/- plus pkg. and post 7/6.

Introducing—
LORENZ MODEL
PL 562

4-speed gram. motor. O
rrice £3.13.6 <

~ NEW FM TUNER
‘B for the Home
;Y

Constructor

A new design
using the latest
circuit tech-
niques. In-
clu 4 valves
plus magic eye
tuning indica-
tor, permeability tuning and an integral power
supply. Two controls only, a gear driven slow
motion tuning control and an output volume
control with on/off switch. Suitable for fringe
area reccption.
All

I

8 WATT ANP:IFIER

% This design includes
¥ 5 miniature valves of
the latest types, an
Ultralinear
OQutput Trans-
former suitable
for Speakers of
3 and 15 ohms,
and a very at-
tractive perspex
front panel with gold
lettering, complete set
of parts £8/8/-. Postage and packing 5/- extra.
Or £10/19/6 built and tested.

4 WATT AMPLIFIER
Plas 2/6

E

BUILT FOR £4 o 10 . 0 Pkg. & Postage
Instruction Book 1/- post free.

A steel case is now available, complete with
engraved panel, for 15/6 extra. The amplifier
ma! be supplied complete for £5/5/- plus pkg.
and post 3/6, or fitted in case at £6 plus ?kg.
and post 3/6. Engraved panel 3/6. Post free.

COMPACT GRAM
AMPLIFIER

Compiete ready to connect
| to any type of Pick-up and
Bpeaker (3 ohms) A.C.

Y Malns 200/250 v.
Volume and tone
control fitted with
+ knobe. Dverall size
‘P 7%in. long x 3}in.
wide x 2lin. high.

MAY B

7

g £2:19:6
Suitable speaker 7 x4in. “- Plumkélngndw

elliptical £1/10.

WHY BUY SURPLUS OR RE-CON-

DITIONED TUBES WHEN
THESE FULLY GUARANTEED WIDE
ANGLE TUBES ARE AVAILABLE?
THE LATEST TYPE 17in. RECTANGU-
LAR TUBE AT £17 (INCL. TAX), POST
AND PACKING 21/- EXTRA. ALSD 14in.
RECTANGULAR TUBE TYPE 14LPA
£13/19/6 (INCL. TAX) PACKING AND

CARRIAGE 18/- EXTRA.

TERMS OF BUSINESS
Cash with order or C.0.0. over £1  Plense add 1) for Post
Orders wnder 10/-. 1168 snder 40i+. Unless otherwise siated.

N, W.2.

I

Tel: Ambassador 4033 & Paddington 3271

p may be purchased for £8/15/-
lus packing and postage 3/6. Send 1/6 for
ooklet. OR less Mains Transformsr and

Rectifier £7/12/6 plus packing and postage 3/-

Power requirements 230 v. 50 mA., LT

6.3 v. 1.5A, Dial size 3}in. x 11§in., overall

size 11§in. long, 5}in. deep, 4lin. high

s IT_WILL PAY YOU TO VISIT OUR
NEW HI-FI DEMONSTRATION ROOM

THE NEW TSL
FM TURNER HIGH
STABILITY MODEL
6 valves including Magic Eye and Power Supply
using the latest type Gorler permeability Unit
complete with first audio stage and preset output
volume control. Maximum radiation less than
10 microvolts per metre. Sensitivity better than
.5 microvolts. Cash price £17/10/~ (inclusive)
or Credit Terms: Deposit £2/10/- and 8 monthly
5paymems of £2/3/2. Postage and packing
- extra.

STIRLING VHF/FM TUNER UNIT

A cleverly designed Unit suitable for installation
cither in existing equipment or as an external
Unit.  Completely self contained with its
own é:ower supply. The latest type petmeability
tuned circuit is used, tuning drift being negli-
gible. Size 7} 7} x 2%in. Cash Price
£13/13/-.  Postage and packing 2/6 extra.
Cr. Terms £1/15/- deposit and 8 monthly
p?y’:’ll'lgms of £1/13/6. Plus postage and packing
o X

2-BAND TRF RECEIVER MAY
BE BUILT FOR £5.15.0
plus pke. & post 3/

3 BAND SIPERHET
RECZIVER
MAY BE Plus 3/-

RUILT FOR £7 L] 19 L] 6 Pkg. & Postage

These two receivers use the latest type circuitry
and are fitted into attractive cabinets 12in. X
6in. X 5}in, in ecither walnut or ivory bakelite
or wood. Individual instruction books 1/=
each_ post free.

THE JASON “ARGONAUT’ MW/FM DESIGN
YAl Promier components are designer approved.
ALL components to build the complete
Receiver, including output stage, may be
purchased for £15/5/+, or all components less
output stage but including Power Supply, for
£13/19/6, plus packing and postage 3/6 on each.




96 WIRELESS WORLD JANUARY, 1YS8
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Reliability proved by tremendous production

Reliable components are the first essential to the
smooth running of factory and production line.
That is why more and more manufacturers
are turning to the Monarch.
The Monarch is the development of a proved
and successful design, and is tested and
re-tested before it leaves B.S.R.—it is ready to
go straight into the set. You can employ
the Monarch confident in the knowledge that
there are no delays and technical troubles.
The Monarch helps to build the reliability of
your product—investigate it without delay.

c.. MAKE CERTAIN OF THE

% Also available is the T.U.9 single
record player and matching pick-up.
The world-proved Ful-Fi turnover crystal
cartridge is fitted to both Monarch
and T.U.9.

BIRMINGHAM SOUND REPRODUCERS LTD., OLD HILL, STAFFS.
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Transistor

Although it is desirable to design a universal standard
transistor amplifier stage, this is not possible because
signal level, supply voltage and maximum working
ambient temperature each introduce problems which
must be overcome in different ways. It is possible
however to design and publish typical amplifier
stages for several supply voltages, assuming a maxi-
mum working ambient temperature, making a com-
promise between gain and output.

The first stage in an amplifier must be designed to
provide as high a ratio of signal to noise as possible,
because the accumulated input and circuit noise will
give a very impure output over a number of stages. In
all other stages the requirement is maximum gain
for minimum distortion at the required output level.
‘The recommended cir-
cuit using a Mullard

WIRELESS WORLD

R.C. Goupled Amplifier Stages

Januvary, 1958

identical ones in cascade. The source impedance
Rsource is assumed equal to the collector resistance
Rc. A resistance of 1.5kQ is used to shunt R, this
value is equivalent to the input impedance Ry;- of the
following stage. The current flowing in this 1.5kQ is
the output current considered in the distortion and
gain measurements tabulated below. The gain figures
apply to a transistor with average collector-emitter
gainoc’. These component values have been carefully
chosen such that in each case the transistor operates
satisfactorily up to an ambient temperature of 45°C. It
will be seen from the table that the useful output
current, for 5% total distortion, and stage gain increase
with supply voltage. This distortion is predominantly
second harmonic,

The performance ob-

SV tained with I, = 1mA
OC71 transistor, with €€ should be adequate in
capacitive coupling pro- most cases, however the
duces a good gain for a stage gain can be in-
relatively distortion free creased by reducing(not
output. .- The circuit is below 0.3mA) the col-
suitable for use with F—— lectorcurrent, thisisonly
supply voltages of 6V, i worthwhile at the lower
9V and 12V, stabilised supply voltages. For in~
up to 45°C ambient stance Ic=0.5mA,Re=
working temperature. & Ry 2.2kQ, R¢ = 3.9kQ
Some modifications are < :‘Z gives 20% increased
indicated below for the ¢ gain, Increased output
user’s guidance, It is can be obtained for a
important when modi- given distortion by in-
fications are made to creasing the collector
ensure that the collector pe current to, say, I.§mA,
current should not go altering circuit values
below 0.3mA, otherwise accordingly. For mini-
the input resistance and CIRCUIT VALUES AND GAIN FOR SOME mum distortion it is
collector-emitter gainoc’ TYPICAL OC71 TRANSISFOR STAGES preferable to keep the
become very non-linear. Ve L R, Ry Re  Re low collector current in the
The distortion and gain M (A k) k) k) (k) Gy out® range I-2mA, inanycase
data shown in the ac- 6 10 39 10 ' 22 23 it should not be reduced
companying table are 9 1o 62 10 ' 3.9 28 20 below 0.3mA, and to
typical for one OCy1 S L S S keep the source imped-
stage from a series of * For 5% total distortion ance as high as possible.

=
NA

T.8.0. DATA and PUBLICATIONS SECTION, MULLARD LTD., MULLARD HOUSE, TORRINGTON PLACE, LONDON, W.C.1

MVM 38s



JANUARY 1938

Vol. 64 No. 1

Wireless World

Training Technologists

“In the absence of natural resources com-
mensurate with the size of its population,
this country lives by trade and by the skill
and efficiency of its industry, which must
be sustained and expanded by the infusion
of the best brains that can be found, trained
and stimulated to work with enthusiasm.”

THE truth of this typical aphorism is by now
universally acknowledged; it is also axiomatic that
existing channels of supply do not provide scientists
and technologists in sufficient numbers for present,
let alone future, requirements. . For the sheer spade-
work of detail design and development the number
of vacancies has long exceeded the supply; and at
the top there will always be more than enough
room for the Faradays and Blumleins of this world.

Where do the “star” men come from? Accord-
ing to Lord Hives, who spoke recently on the
occasion of the introduction of the first. report* of
the National Council for Technological Awards,
_ there is no evidence to show that any one educa-
tional channel is more likely than another to throw
up the man of exceptional ability. The important
thing is to open up as many channels as possible,
so that no one who has the will to apply himself

be debarred by force of circumstance from
proving his ability by the acquisition of a univer-
sally recognized qualification.

One of the reasons why the technical colleges of
this country have been less well supported than the
universities is the absence of a generally accepted
degree or diploma (other than an external degree
from London University) to set the seal on a sus-
tained course of study. This has now been reme-
died by the Diploma of Technology (Dip. Tech.)
which has been established by the National Coun-
cil for Technological Awards, set up by the Ministry
of Education.

Will Dip. Tech. be as good as a degree? For
the purpose of qualifying for a post in industry it
may well be better. An essential feature of the
scheme is the freedom of colleges to develop their
Diploma courses in consultation with industry, so
that students will be well fitted for the industries
they serve. In most cases work will be integrated
in sandwich courses with industrial training.
Teachers are to be encouraged to return periodically
to industry, and it is proposed that senior members
of industrial staffs should be given a special status
in colleges which will enable them to take part-in
the academic activities. By these means it seems
likely that a Dip. Tech. man will be more quickly
useful than a man with an academic degree who
may take some time to shake down in an industrial
environment.

*See “World of Wireless,” this issue.
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Although the composition of the Dip. Tech. cour-
ses will show wide variations, there is little doubt
that the standard required will be uniformly high.
We are impressed by the stiffness of zhe require-
ments laid down by the Council and the fact that
more than half of the courses originally submitted
for approval have been rejected. The governing
body is not lacking in academic attainment, but
is drawn mainly from industry and has acted and
spoken with a sense of realism which is often
absent from the pronouncements of professional
“ educationists.” :

It is not the business of the Council to initiate
courses—these are prepared by individual colleges
—so0 it cannot be made responsible for what appears
to us to be an insufficient emphasis on the import-
ance of electronics. Only one course (at the
Northern Polytechnic) on the “Physics and Tech-
nology of Electronics ” appears in the list of recog-
nized courses in Appendix III of the report, though
there are eight courses labelled “electrical en-
gineering ” and three “applied physics.” No doubt
these general subjects include some electronics, but
they are now so wide and complex that any attempt
to cover them completely in three or four years must
surely run counter to the aims and objects of Dip.
Tech. Essentially, this new qualification is a matter
of expediency and has been created by the need for
efficiency. There must be the broadest possible
fundamental training at the beginning of the course,
but specialization in the final years is inevitable
and must tend to become even more narrow as the
range of a subject increases with expanding
knowledge. .

The growing importance of electronics in the
national economy is sufficient justification for the
strongest possible representation on the Boards of
Studies appointed by the Council. The collective
experience of the BritLR.E. should be added to
that already available from the LE.E., and many
associations of specialists would have useful contri-
butions to make. A separate Subject Panel in elec-
tronics should then be appointed, and this in itself
would encourage the submission of more courses in
electronics. We would also urge the larger elec-
tronics firms to use their influence with local colleges
to submit more courses of a type appropriate to the
needs of their industry.

Fears have been expressed that the advantages of
a liberal education will be lost to those who elect
to study. for Dip. Tech. This need not be so, for
the development of the critical faculty and a capacity’
for concentrated effort, resulting from the mastery
of any one subject, are the best preparation for the
continuous process of learning by which a liberal
education is acquired. .



WORLD OF WIRELESS

- Technological Education

ON the recommendation of the National Advisory
Council on Education for Industry and Commerce
the Minister of Education set up in 1955 the
National Council for Technological Awards as an
independent self-governing body “to create and
administer technological awards . . . available to
students in technical colleges who successfully com-
plete courses approved by the council” The coun-
" cil’s first report (covering the period from December
1955 to July 1957) was presented by Lord Hives, the
chairman, at 2 meeting early in December.

The first award to be introduced by the council
is the Diploma in Technology (Dip. Tech). The
first of the 965 students now taking approved courses
in a variety of technologies at eleven collegzs will
be taking their “finals” next June. “There is some
flexibility in the standards required of students for
admission to a course but in gzneral it is either
five subjects in the General Certificate of Education
or a good Ordinary National Certificate.

It is pointed out that approval of a course is not
granted solely on its academic content but also on
the general facilities available at the college. More-
over, the majority of the 50 approved courses are
of the sandwich type with integrated college and
works training.

The Dip. Tech., which is equivalent to a university
honours degree, is the first award to be instituted by
the council, which is now considering what post-
graduate awards it should introduce.

The council, which has offices in 9 Cavendish
Square, London, W.1, has two Boards of Studies, one
covering engineering and the other technologies other
than engineering.

Helicopter Aids S.H.F. Tests

THE Post Office Engineering Department has
recently been carrying out propagation tests from a
remote site five miles from Langholm, Dumfries-
shire. It took six days to transport the mast,
aerials, transmitting and receiving equipment, test
hut and engine generator to the site over a mile of
peat bog using a caterpillar tractor towing a sledge.

Air-lift for a section of the mast used for the Post Office s.h.f.
tests referred to above.

.

2

In the light of this experience a helicopter was used
for the return journey, the total time taken being
only seven hours, spread over two days. Mast
sections, paraboloid, and other heavy or bulky
equipment was suspended from the machine,

Subscription Television

WE have heard a good deal about proposals for
“subscription-TV ” from the U.S.A. but not uniil
October did the Federal Communications Com-
mission lay down rules under which applications for
operating such a service would be considered. Trial
installations are to be limited to cities which already
have four “grade A” television services.

Although these rules do not cover closed-circuit
systems—the F.C.C. has no jurisdiction over wire
transmission—it is of considerable interest to learn
from Rediffusion, Ltd., that they have signed a 21-
year agreement with the Skiatron International
Corp., for the “survey, installation, supervision and
maintenance of closed-circuit television systems in
the Western Hemisphere.”

At the recent luncheon of the Relay Services
Association - of Great Britain, Mr. Ness Edwards,
a former P.M.G., said, “I hope that subscription
television is going to be developed by this associa-
tion.” This, however, would need a major change
in the P.M.G’s licence under which relay com-
panies operate,

Student Exchange

SINCE its formation in 1948 the International
Association for the Exchange of Students for
Technical Experience has arranged for nearly 5,000
students from 36 British universities and colleges
to gain experience in industry abroad during their
summer vacations. The annual report of the As-
sociation records that 34,602 students from 23
countries have participated in the scheme during
the past 10 years.

By far the largest number of students among the
5,934 “exchanged” during 1957 came from Ger-
many (1,219). The next highest being Austria
(763) with Great Britain third (731). Of the 21
countries receiving students Germany accepted
most (1,195) with Sweden second (1,160) and Great
Britain third (784).

In the summaries of industrial and academic
“spheres of influence” no mention is made of elec-
tronics, but it is obvious from the names appearing
in the lists of participating companies and organiza-
tions, both in this country and abroad, that many
of the students were in this field. The number of
industrial and other organizations which received
students in 1957 totalled 2,761 compared with 413
in 1948,

The secretary for the U.K. is J. Newby, Imperial
College, Prince Consort Road, London, S.W.7.

Whilst on the subject of student exchange
mention should be made of the Imperial College
Vacation Work Scheme. A booklet *Vacation
Training ” has been issued by the College giving
details of the scheme and a list of companies
offering to accept students for vacation work.
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Television trade tests to assist the indusuy and
dealers are now radiated by the B.B.C. each weekday
from 10 am. to 1 p.m.. so all stations now use full
power for these tests. Should it be necessary to operate
a station on reduced power during the tests the words
“ reduced power ” will be shown on Test Card C or a
ho-izontal bar pattern accompanied by a 250-c/s tone
will be transmitted for one minute in every five.

Popularizing V.H.F. Broadcasting.—The next in the
series of demonstrations being conducted jointly by the
B.B.C, BR.E.M.A. and R.T.R.A. to foster v.h.f. broad-
casting will be in East Anglia. Staged in the Samson &
Hercules Hall, Norwich, on January 15th and l€th, it
will include in addition to demonstrations an exhibition
of v.h.f. receivers.

Wenvoe is to radiate the Third Programme and Net-
work Three on v.h.f. in addition to its existing trans-
missions of the Light Programme and Welsh and West
of England Home Services. The fourth service, which
will be radiated on 96.8 Mc/s with a e.r.p. of 120 kW,
is hoped to be introduced before the end of 1958. The
temporary low-power v.h.f. transmitter at Bristol, which
has carried the Third Programme since October, will
then close down.

V.H.F. in Scotland.—With the opening of the v.h.f.
station at Kirk o’Shotts on November 30th the B.B.C.
f.m. service is extended to over 80 per cent of the popu-
lation of Scotland. Kirk o’Shotts radiates on 89.9, 92.1
and 94.3 Mc/s, with an er.p. of 120 kW. The first
Scottish v.h.f. station is at Meldrum, Aberdeen. A
third station, at Rosemarkie, near Inverness, is planned
to be opened in the spring.

B.B.C. Television.—Two new permanent television
transmitters have been brought into service by the
B.B.C. during December—Douglas, Isle of Man, and
Sandale, Cumberland. Becth replace temporary low-
power transmitters. Douglas operates in Channel 5
with vertical polarization (e.r.p. 2.8kW), and Sandale
in Channel 4 with horizontal polarization (e.r.p. 16kW).

Receiving Licences.—During October the number of
combined television and sound receiving licences in-
creased by 125,886, bringing the total to 7,524,071.
Sound-only licences (including 326,161 for car radio)
totalled 7,153,541, making an overall total of 14,677,612
at the end of October. The figures for October, 1956,
were, television and sound 6,291,072, sound only
8,128,669 (including 310,301 for car radio), making a
total of 14,419,741.

R.S.G.B. Membership.—Last year for the first time
since 1948 the membership of the Radio Society of
Great Britain increased. The number of members at
June 30th was 8,495 compared with 8,102 the previous
year. Nearly two-thirds of the members (5,490) hold
transmitting licences.

Patents Digest.—A weekly summary of patents in the
fields of electrical, electronic and nuclear power en-
gineering is now published by Hunter Digests, Ltd., of
41, Whitehall (T.L.O.), London, S.W.1. * British Elec-
trical Patents Digest,” as it is called, costs 10 guineas
for six months.

C.ILR.M.—~The London office of the International
Maritime Radio Committee, of which Col. J. D. Parker
is secretary-general, has been transferred from Ludgate
House, Fleet Street, to Shipping Federation House,
Minories, E.C.3. (Tel.: Royal 1419.)

“Nearest Approach Calculator” (October issue,
p. 175).—We have been asked to point out that this
device is the subject of Patent Application 27407/56 by
R. V. Brass and T. P. McLelland, who were mainly
responsible for the development work.

“ Sensitive D.C. Null Detector.” (December issue,
p. 597)—The full-scale deflection of this instrument,
as stated in the text, is 50 milli-microamperes and not
S0uA as shown in the sub-title.
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Transistorized personal portable, SONY TR63. which
is made in Japan, is ncw being sold on the Continent. It
measures 4% x 24 x Iiin, weighs 1040z and costs about
£17 (in Germany 198 DM). It covers the medium-wave
band using a ferrite rod aeriat and selectivity is claimed
to be —I5 dB at 10 kc,s off resonance.

“E.B.U. Review” &5 the new title under which the
Bulletin of the European Broadcasting Union is being
issued from January. It will be published from the
Technical Centre, 4 rue de la Vallée, Brussels, in two
parts (a) technical and (b) general and legal, the parts
being issued in alternate months. The annual sub-
scription for part (a) is 150 Belgian francs or 300
Belgian francs for both parts.

The ©sunspot number,” which is a measure of the
number and size of disturbed areas on the sun, for
October was the highest since records have been kept
(about two centuries). The figure was 263. September
also produced a high figure, 244. The Royal Society
states that the previous highest record was 239 in May,
1778. September also provided a record in terrestrial
magnetic activity; there were six great magnetic storms.

International Standardization.—Plans for the first
plenary session of the International Organization for
Standardization to be held in this country are in the
hands of the British Standards Institution. The head-
quarters of the two weeks’ conference (opening on June
9th) will be at the Royal Hotel, Harrogate.

Analogue computation methods (differential analyzers,
rheo-electrical analogies, network analyzers, simulators,
special calculators, etc., and their applications to science
and industry) will be covered at the second International
Analogy Computation meeting which is being organized
by the Association Internationale pour le Calcul
Analogique. Originally planned for June it will now
be held from September Ist to 9th in Strasbourg,
France. Further information is obtainable from F. H.
Raymond, 138, Boulevard de Verdun, Courbevoie
(Seine), France. The representative of the Association
in this country is Professor S. C. Redshaw, Department
of Civil Engineering, the University, Edgbaston,
Birmingham, 15.

A Data Processing Section was recently formed by
the Society of Instrument Technology (20 Queen Anne
Street, London, W.1) and a series of meetings is being
held in London. The next meeting is on January 28th
when M. P. Atkinson, of the National Physical Labora-
tory, will speak on digital codes and coding. The
secretary of the Section is W. T, Bane, 137 Kenilworth
Court, London, S,W.15.

Information Engineering.—A graduate course in in-

formation engineering will again be held at the Uni-
versity of Birmingham in the 1958-59 session.
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Applicants wishing to be considered for a D.S.LR.
grant, covering the fee of £81 and a maintenance allow-
ance, should apply to the electrical engineering depart-
ment of the University before February 3rd. Copies of
the syllabus of the course are obtainable from the
Supervisor of Graduate Courses, the Electrical
Engineering Dept., The University, Birmingham, 15.

Servicing and maintenance of sound and television
receiving equipment is covered by the course opening
at the Wesley Road Evening Institute, Stonebridge,
London, N.W.10, on January 6th. The fee for the
course, which will be held on Mondays and Wednesdays
until July 2nd, is 25s.

Communication Networks.—A course of lectures on
modern clectric network theory and design will be given
by Dr. W. Saraga on six consecutive Wednesday even-
ings from January 22nd at the South East don
Tet;hnical College, Lewisham Way, London, S.E.4 (fee
10s). -

Southall Technical College introduces three new
series of evening lectures in January. They are, “ Sound
Recording and Reproduction ” (12 lectures), “ Colour
Television” (9 lectures), and “Design and Usage of
C.R. Tubes” (12 lectures). The fee for each course is
£1. The first course begins on 13th and the other
two on 15th.

B. St. J. Sadler, managing director of Redifon, Ltd.,
has retired after 13 years with the company. He was
commercial manager of Marconi’s Wireless Telegraph
Co. before he joined Redifon. He is succeeded
by F. Youle, B.Sc., A.C.G.I., AM.LEE., who joined
the company as sales manager in 1942 and be-
came a director four years later. Since last July he
has been general manager responsible for the factories
and laboratories at Wandsworth and Crawley. Follow-
ing his training in electrical engineering at the City &
Guilds of London Institute, his industrial career began
in 1921 with Marconi’s where he spent some time in
the development laboratories. He later became television
sales manager of Marconiphone. From 1940 to 1942
he was in the Ministry of Aircraft Production.

F. YOULE

H. C. PRITCHARD

W. H. Apthorpe has retired from the managing
directorship of Cambridge Instrument Company with
which he started his career in 1900. After a few years
he left to continue his technical education and returned
in 1914 to take charge of the company's testing depart-
ment. He is continuing with the company as deputy
chairman. His successor is H. C. Pritchard, B.A., who,
after graduating at Oxford, joined the Air Ministry and
in 1939 was appointed head of the Navy section of the
Royal Aircraft Establishment. After the war he became
head of the Blind Landing Experimenta! Establishment
at Martlesham and in 1949 was seconded to the Aus-
tralian Government as chief superintendent of the
Woomera rocket range where he stayed for three years.
He subsequently left Government service and has been
for the past four years with Elliott Brothers, latterly as
group manager at Rochester. He is a Fellow of the
Royal Aeronautical Society.
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Sir Robert Watson-Watt has been awarded the Elliott
Cresson medal of the Franklin Institute of America * for
his contribution to the conception of pulsed radar and
his leadership in its development.” Sir Robert, now
living in Canada where he runs the consultancy organ-
ization Adalia, Ltd., has recently completed his auto-
biography which is inevitably a virtual history of radar.
It is entitled * Three Steps to Victory” and is being
published by Odhams in February. Sir Robert is soon
revisiting this country and will be addressing the Radar
ﬁszociation on February 12th on “The Early Days of

adar,”

Dr. J. C. West has been appointed to succeed Prof.
P, L. Burns, who is retiring from the chair of electrical
engineering in Queen’s University, Belfast. Dr. West
graduated at Manchester University in 1943 and after
service in the Royal Navy returned in 1946 to join the
staff of the University’s department of electrical
engineering and was appointed senior lecturer in 1953,
His early researches were in the field of electron optics
but he has subsequently specialized in non-linear servo-
mechanisms, and as a result of this work he has receijved
the degrees of Ph.D. (1952) and D.Sc. (1957). Prof.
Burns has been at Belfast since 1924, having entered
the teaching profession at Hull in 1918. During the
first world war he was at Manch :ster University where
ge was associated with Lord Rutherford on submarine

etection.

Dr. T. G. Pickavance, at present deputy head of the
general physics division of the Atomic Energy Research
Establishment at Harwell, has been appointed by the
National Institute for Research in Nuclear Science as
director of its Rutherford High Energy Laboratory
Harwell). Dr. Pickavance, who is 42, is at present
officer in charge of the group responsible for the design
and supervision of the construction of the new large
accelerator for the Institute. He has been at Harwell
since 1946 and in his present position since 1955.

Major C. Collare, O.B.E., who, as announced last
month, resigned his position as chairman and managing
director of Collaro, Ltd., has joined Camp Bird Indus-
tries, Ltd., as chairman. He succeeds John Dalgleish,
who will continue as chairman and managing director
of Camp Bird, Ltd., the parent company. Camp Bird
Industries controls the electrical, electronics and com-
munications group of the parent company. This group
includes Ambassador, Hartley Baird and E-V (Sapphire
Bearings).

C. E. Payne, B.Sc.(Eng.), M.I.LE.E,, chief engineer and
a director of Ferguson Radio Corporation Ltd., has been
co-opted to the governing body of Enfield Technical
College. He has been closely associated with the college
for some time on the educational and training schemes
operated by the parent company Thorn Electrical
Industries.

Clive Barwell, general publicity manager of Mullard,
has completed 25 years service with the company. He
was at one time production manager of one of the com-
pany’s valve factories, but has been mainly concerned
with publicity and public relations.
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G. R. Scott-Farnie, M.Brit.L.R.E., has been aipointed
managing director of International Aeradio, Ltd., in
succession to Air Commodore C. S. Cadeil, C.B.E,,
M.A.,, MBrtIR.E, who has resigned to join The
Times. Both of them were members of I.A.L. on its
formation in 1947. Mr. Scott-Farnie, who for the major
Ran of the war was on special signals duties in the

(A.F, and from 1944 to 1945 was signals intelligence
officer on General Eisenhower’s staff, joined the com-
pany as operations manager. He operates amateur
station G5FI.

G. R. SCOTT-FARNIE R. E. ROBINSON

Three assistant managing directors have been
appointed by the G.E.C. They are T. W. Heather,
M.C., Comp.LLE.E,, who will be responsible for the
general products group, A. L. G. Lindley, the engineering
group, and R. E. Robinson, M.LLE.E., the telecom-
munications group. The company has also appointed
two new directors, D. G. W. Acworth, M.A.,, M.ILEE,,
and W, J. Bird. Mr. Heather, who has been with the
company 44 years, was elected to the board in 1938
‘and is also on the board of a number of other com-
panies, inclading M.O. Valve Co. and Salford Electrical
Instruments. Since 1944 he has been chairman of the
G.E.C. education and training committee. Mr.
Lindley, a mechanical engineer, joined G.E.C. as an
apprentice in 1918, Mr. Robinson has concentrated on
telecommunications throughout his industrial career
which began in 1903 when he joined the Western
Electric Company in London. In 1905 he went to the
Bell Telephone Company in Antwerp and in 1908
became chief engineer of the Peel-Conner Telephone
Works, then a G.E.C. subsidiary. Mr. Robinson, who
was appointed director in charge of telephone and radio
works in 1945, is a past chairman of the Tele-communi-
cation Engineering and Manufacturing Association.

John Dyer has resigned from the position of public
relations officer for E.M.I. Electronics, Ltd., to which
he was appointed in 1954, and has joined the staff of the
British Elecwrical & Allied Manufacturers’ Association
as technical editor of BEAMA Fournal. He was with
the Philco organization for some time before the war
and agam from 1950-54. Mr. Dyer was at one time
editor of Wireless & Electrical Trader.

Sergeant Edward J. Gane has been seconded by the
R.A.F. to be senior wireless operator at the Royal
Society Antarctic base at Halley Bay for 1958. He has
sailed in M.V. Tottan which, after visiting the Nor-
wegian base and Halley Bay, will be bringing home same
members of the advanced party. Among them will be
chief technician Ronald Evans, R.A.F., who has been
senior wireless operator during the past year,

B. V. Baliga, chief engineer of All India Radio, is the
new president of the Indian Institution of Tele-
communication Engineers, He has been vice-president
of the Institution since its formation in 1953.
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Dr. James R. Killian, president of the Massachusetts
Institute of Technology since 1948, has been appointed
by President Eisenhower to the new post of Special
Assistant to the President for Science and Technology.
Dr. Killian, who is 53, has been closely associated with
government research in the U.S. and was a member of
President Truman’s communications policy board.

Dr. A. W, Hull, consultant to the General Electric
Research Laboratory, Schenectady, U.S.A,, is to reccive
the Medal of Honour, the premier technical award of
the American Institute of Radio Engineers, Dr. Hull,
who is credited with creating a greater number of new
ty‘pes of valve than any. other man, receives the award
“for outstanding scientific achievement and pioneering
ingent’i’ons and development in the field of electron
tubes.

OUR AUTHORS

J. C. Beckley, B.Sc.(Eng.), author of the article on the
design of car radio receivers, graduated at London
University in 1954 and since then has been on the staff
of the Applications Research Laboratory of the Mullard
Radio Valve Company. His work there is concerned
with the design and development of valves and circuit
techniques at radio frequencies.

T. G. Clarke, AM.Brit.LR.E., contributor of the
article on the cathode-coupled flip-flop, is senior-
development engineer with Decca Radar where he has
been responsible for the electronic design of several
types of marine and windfind:ng radar. He is at present
engaged on investigations into the use of storage tube
systems in radar. During his military service he was a
warrant officer in the RE.M.E. and served as an
instructor at various training establishments both in the
United Kingdom and overseas.

Dr. D. H. Martin, the first part of whose article on
magnetism in materials appears in this issue, is a lecturer
in physics at Queen Mary College, University of Lon-
don, where he is engaged in research into super-
conductivity and spectroscopy in the very far infra-red.
He graduated with first-class honours in physics at the
University of Nottingham in 1950 where for four years
he undertook post-graduate research into the domain
structure of ferromagnetic metals, concentrating on
domain nuclear processes.

P. R. Stutz, B.Sc.(Eng), A.C.G.Il., GradlEE,
author of the article on turret tuners for Band V, has
been with Kolster-Brandes, Ltd, for the past nine years.
He is a senior engineer in charge of a section engaged on
television research and development, and represents the
firm on the U.H.F. Working Party of the British Radio
Equipment Manufacturers’ Association. He graduated
at the Imperial College of Science and Technology with
an honours degree in electrical engineering in 1948,

'OBITUARY

A. Cecil Barker died on December 10th, aged 58, at
his home. The Close, Hurst Wickham, Hassocks,
Suassex. He was trained as a singer and broadcast in
the 1930s, and his interest in sound reproduction took
the practical form of designing the “Duode” loud-
speaker. This was patented in 1936 and manufactured
during the pre-war period by Magnavox (Benjamin
Electric). During the war Mr. Barker served in the
Admiralty (A.S.R.E.) and in 1947 started the business
of Duode, Ltd.

Frank S. Allen, works director of E. K. Cole, Ltd.,
and a director of Egen Electric and Ekco Electronics,
died on November 20th aged 56. He joined the Ekco
organization in 1941 as assistant works manager and
four years later became general works manager of the
radio division.



TELEPHONE
AUTOMATION

AN electronic switching system taking the place of
trunk-zall telephone operators is to be installed by the
Post Office at Bristol as part of their national scheme for
“ aqutomat.zat.on” of the telephone service. Known as
GRACE (from Group Routing And Charging Equip-
ment), it will enable subscribers to dial trunk calls just
as they do local calls on the automatic system. The
equipment, which is based on cold-cathode tubes, has
been des.gned and developed in co-operation with the
General Electric Company. It will register a dialled
number, select a route to the distant exchange, ring the
wanted number, and, when the distant subscriber
answers, record the appropriate charge on the caller’s
local exchange meter. The word *“ Group,” incidentally,
derives from the new system of grouping exchanges
which comes into force on lst January. :

To make an automatic trunk call the caller dials the
national number of the distant subscriber. The first
d.git of all national numbers is “0,” and receipt of this
causes the call to be connected to a “call charger”
equipment. The remaining digits of the number are
received and stored in a register: Of these, the first
1, 2 or 3 digits identify the distant “Group.” A
“translator ” equipment then inspects these digits and
deduces from them the route and charge rate for the
call. The translator incorporates a permanent store
giving details of the routes and charge rates for calls
from the originating exchange to all other *“ Groups”
in the country.

The information passed back from the translator to
the register is in the form of a charging rate dig.t and
several routing digits. To avo.d having to provide
storage capacity for all these d.gits at once, they are
passed to the register one at a time as required. The
register uses a digit supplied by the translator to further
the sett'ng up of the call and then makes a fresh demand
for another digit. The time taken by a register to use a
digit is far greater than that required by the translator
to supply it. The translator is therefore freed between
demands for use by any other register, and it may serve
up to 40 registers altogether.

The first digit returned to the register from the trans-
lator is used to select the appropriate charging rate in
the call charger. Subsequent digits are used by the
register to operate switches in the originating and
distant exchanges to complete the connection. When
the connection has been completed the register is
released and made available for use with other call
chargers in setting up further calls. The call charger
remains connected throughout the call and, when the
distant subscriber answers, levies the charge by operat-
ing the caller’s exchange meter periodically, at intervals
depending on the distance between the two “ Groups”
concerned.

Another equipment, developed by the Automatic
Telephone and Electric Company and somewhat similar
in function, was put into operation recently at the Lee
Green (London) automatic exchenge. This, however,
is not dealing with trunk calls but replaces some of the
electromechanical equipment in the automatic system.
Moreover, it is based on a magnetic drum storage
system, which provides the registers for the dialled
numbers on some of its tracks and the information for
translation into routing directions on a “library” of
other tracks.

The associated electronic equipment here makes
use of thermionic valves. One important part of it is a
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The magnetic drum director at the Lee Green exchange
showing the actuali drum im the right-hand cabinet.

“scanner,” driven by synchronizing tracks on the mag-
netic drum. This scans the subscribers’ lines and, where
dialling pulses are present, causes the dialled numbers to
be put in the appropriate register on the drum. This
scanning provides a means of keeping a rnumning record
of the state of each of the subscribers’ lines, and
the record is kept up to date merely by putting the most
recent state in place of the old one. In this way the
electronic equipment and the drum can be time-shared
over any 114 subscribers® lines in as little as 17 mibli-
seconds each. Morzover each of the 114 lines can be
rescanned every 17 milliseconds, so that changes of state
of up to 60 changes per second are recognized. This
permits considerable economies in apparatus and is one
of the reasons for developing the trial equipment.

MSF TRANSMISSIONS

A NEW edition of the pamphlet* describing the
UK. standard frequency service has been issued by
the National Physical Laboratory. These transmissions
are radiated almost continuously from the Post Office
station MSF at Rugby an bshalf of the N.P.L. Both
the carriers (2.5, 5, and 10 Mc/s) and the modulaton
frequencies are maintained to + 5 parts in 10°. The
MSF frequencies are now based on the resonant fre-
quency of the caesium atom (9, 192, 631, B30 c/s).

The transmitted power on each of the carriers is
0.5 kW. A bottom-fed mast radiator is used for the
lower frequency and quadrant dipoles for the other two,

The accuracy obtainable from MSF is, however,
limited by propagation condidons which can cause
changes in the received frequency amounting to * 2
parts in 10°. An additional transmission i therefore
radiated daily for one hour (1429 to 1530) on 60 kc/s
with a power of 10 kW,

The results of daily measurements made by the
N.P.L. at Teddington on the MSF transmissions are
given in our sister journal Electronic & Radio Engineer
each month.

* “ MSF-Standard Frequency Transmissions from the United
Kingdom."”
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Reception on Band V

An Introduction to Circuit Techniques for the Ultra High Frequencies

T HE announcement in last month’s Wireless World
that the B.B.C. has started transmitting on an experi-
mental basis sound and vision signals in Band V
must give rise to speculation on the kind of problems
likely to be encountered in designing receivers for
650Mc/s.

The Band-V receiving problems are certain to be
a little more difficult to solve than those encoun-
tered when Band III was first opened to television,
but they are not likely to be exceptionally trouble-
some. Band V has been in use for television in the
U.S.A. for a few years now and we are in the for-
tunate position of being able to study the circuit
techniques adopted on that side of the Atlantic.

Some new valves had to be developed and while
British prototypes have been made in this country
it may be some time before they become generally
available. However, the Band-V transmissions are
only experimental, and who can say when a regular
service will be inaugurated? Suitable valves are
bound to be available to all when the time arrives.

R.F. amplification on 650Mc/s is not ruled out
by any means, but if the current practice in the
U.S.A. can be taken as a guide the r.f. amplifier
is a luxury rather than a necessity on this band.
Where it is used it takes the form of an earthed-
grid amplifier usually with line-type circuits and one
such arrangement is shown in Fig. 1. It would be
justifiable to draw the inductors L,, L,, L,, L, and L;
in the familiar helical form, but it is desired at this
stage to emphasize one of the main differences
that will often be encountered in tuned circuits on
whf. On these frequencies coils, as we know them,
are in most cases replaced by straight pieces of thick
wire, by a hairpin, or even a strip of metal, while
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Fig. 2. Coaxial line (a) and balanced line (b} tuning
elements for use on u.h.f.

an alternative would be sections of coaxial or twin
wire transmission line as shown in Fig. 1(a) and (b)
respectively. These lines are tuned by small capa-
citors, C in Fig. 2 and C,, C; and C, in Fig. 1. In
the case of Fig. 2(b) the open ends of the two metal
strips can be joined together to form a hairpin, with
the capacitor in its centre, or joined to the grid and
anode of a valve.

Fig. 1(a) is sometimes called a trough-line circuit.
The case A is usually
“earthed ” to the chassis
but true earths are diffi-
cult to locate in u.hf.
equipments. The way out
is to avoid as far as pos-
sible including any parts
of containers or chassis in
the tuned circuits. For
this reason Fig. 1(b) is to
be preferred for u.hf.
oscillators as the con-
tainer is merely a screen.

The rod D in Fig. 2(a)
is screw threaded and
serves for adjusting the
capacitor C. These
troughs or boxes are in-
variably closed by a lid
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Fig. 1. Basic circuit of a u.h.f. earthed-grid r.f. amplifier.
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or cover-plate. The best
material for these circuit
elements, where the high-
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silver-plated copper, or silver-plated brass is gener-
ally employed. Plain copper is the next best.

Fig. 1 has some shortcomings as a practical
arrangement as it may need neutralizing. However,
this does not invalidate it as an example of the
basic principles involved. The component marked
*“crystal mixer ” will be dealt with later,

A special type of valve is required for the r.f.
stage in Fig. 1. R.F. pentodes are unsuitable at
u.h.f. (at least existing types are) and triodes are
invariably used at the higher frequencies. The Band-
III cascode r.f. amplifier is a case in point. Cascode
stages do not seem to be satisfactory at Band-V
frequencies and the only alternative seems to be
the earthed-grid triode. Ordinary triodes are not
suitable, the requirements being very small spacing
of electrodes to reduce transit time, unusual rigid
construction to give frequency stability and multiple
connections to some electrodes, but particularly the
“earthed” electrode, as it is essential to eliminate
as far as possible impedance common to two or more
circuits.

Special valves have been available for some time
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Fig. 3. U.H.F. osc-
illator circuit.

for use as earthed-grid amplifiers, but the form
of construction has been too costly for use in domes-
tic equipments. A cheaper form of assembly has
recently been evolved and is typified by the G.E.C.
A2521 which was described in “ Technical Note-~
book ” in the January, 1957, Wireless World. There
are other makes in existence but the supply position
is at the moment a little vague.

When an rf. stage is not used the signals re-
ceived on the aerial are fed via an r.f. pre-selector,
consisting of a pair of coupled tuned circuits, to a
crystal mixer. A crystal is generally used, one might
say invariably, in uh.f. “front ends,” since crystals
are more efficient for this function than a valve, unless
it be a special type, and in general the noise level is
lower. The crystal used in this position is a point-
contact silicon type similar to those developed for
radar receivers and exemplified by the B.T.H. CS2A
and similar models, or the American 1IN82. There
are probably other types that would be equally suit-
able, but it is essential (and this cannot be over-
emphasized) that a low-noise type be employed.

The uw.hf. oscillator is possibly one of the most
difficult problems in the design of Band-V equip-
mient. Assuming the output from the Band-V mixer
is to be fed into a standard television i.f. amplifier,
with the sound on about 38Mc/s and the vision on

about 34Mc/s, then the local u.h.f. oscillator must
be about 36Mc/s higher in frequency than the signal;
say between 686 and 690Mc/s. It will be realized
that a very special valve is required for generating
oscillations on this high frequency. However, the
ability to oscillate in the region of 700Mc/s is only
part of the problem involved; of equal or possibly
more importance is the frequency stability of the
oscillator.

Many factors are involved in the frequency
stability of a u.h.f. oscillator. There are the inter-
electrode capacitances of the valve and the effect of
temperature on their capacitance values, also the
capacitance of the valveholder and the effect of
temperature on the inductor rod or rods. The
variable tuning capacitor also has a temperature
coefficient. Most of these will be positive, a rise
in temperature bringing about a decrease in fre-
quency since their individual values, whether of
inductance or capacitance, increase. The customary
way of compensating for this is to include one or
more capacitors in the circuit having a negative
coefficient of temperature and to conmnect it, or
them, in the position which as near as possible gives
an overall zero coefficient of temperature. Another
factor influencing frequency stability is the steadi-
ness of the h.t. voltage, any. fluctuation being reflec-
ted in the stability of the oscillator. Thus a
stabilized, or closely-stabilized, h.t. supply for the
oscillator is essential.

A typical u.h.f. oscillator circuit is shown in Fig.
3. This circuit is based on the use of an all-glass
type valve such as the EC93 with a B7G-arrange-
ment of base pins.- This is a special u.h.f.
triode and should be generally available in the near
future. The valve is also made on the Continent
and there are some equivalents with different type
numbers in America. In Fig. 3, L is a parallel-
line tuning inductor of the kind shown in Fig. 2(b),
the open ends being connected direct to the valve-
holder pins, or if this is thought to be a little too
drastic, by very short lengths of flexible copper
braid. Direct connection is quite feasible but it
demands careful assembly. C, is the tuning:
capacitor and since it is a split-stator type each half
will need twice the capacitance of the single
capacitor C in Fig. 1(a) to give the same capacitance
coverage. The capacitance change of the disc-
type capacitors is very small indeed until the two
plates get very close. There are some very tiny
commercial variable capacitors in existence which
would be ideal for this purpose but they are difficult
to acquire outside manufacturers’ channels of
supply.

Capacitors C, and C, are alternative positions for
a negative-temperature coeicient capacitor for fre-
quency stability control. Sometimes one at either
end of the line is desirable and sometimes one only
connected somewhere across the line will suffice.
It is a matter for experiment. Bi-metal “strip has
been used as a compensating capacitor with one
end soldered to one rod-and the other end close to,
but not touch’ng, the adiacent rod.

Whilst it is not the purpose of this article to
explain how to find one’s way around the u.h.f.
bands, it must be fairly obvious that a yard-stick of
frequency is essential. Those who contemplate
experimenting on Band V would be well advised to
lose no time in providing themselves with a wave-
meter covering say 500 to 1,000Mc/s. It is ex-
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tremely tedious trying to find the fréquency of an
unknown oscillator, especially at u.hf., if one has
to rely on heterodyning by a much lower-
frequency oscillator.

A serviceable absorption wavemeter is not a com-
plicated or costly piece of equipment. In its
simplest form it consists of a small, say 10+
10-pF, split-stator capacitor with a short length
of heavy-gauge wire or copper strip looped across
the fixed sets of vanes. An indicator of resonance
is required, the simplest arrangement is to use one
of two oscillators as the “indicator” and listen to
the beat note in telephones in one of them. When
the absorption wavemeter is loosely coupled to one
of the u.h.f. oscillators and tuned through resonance
a sudden change in beat-note takes place. So much
for the indicator, there are better types, but this will
suffice in many cases.

Cal’bration of an absorption wavemeter is easily
effected by rigging up two parallel wires terminated
at one end in a single-turn loop loosely coupled
to the rods B, and B, (Fig. 3). These wires (Lecher
lines they are called) should be about 4ft long and
rigidly spaced about lin apart. Standing waves
will appear on this line with current (and voltage)
maxima and minima spaced at equal intervals along
the line. Two adjacent maxima (current or voltage)
will be exactly a half-wavelength apart, so that it

" needs only some kind of sensitive r.f. indicator run

along the line and points of maximum reading
marked on a paper strip below the lines. While
any two adjacent maxima will suffice, we have
always found it best to include three or four,
ignoring the one nearest the pick-up coil at the end
of the line. At 650Mc/s the two maxima wil] be
23cm apart and by taking half-a-dozen measure-
ments a very serviceable calibration of the oscillator
will be available for calibrating an absorption
wavemeter. How to make the absorption wave-
meter is another story, but it is by no means an
involved one.

All the items needed for a simple Band-V front
end have been briefly discussed and it is now

U.H.F. OSCILLATOR

l'“j" ------ b
| e | HARMONIC
| GENERATOR
: /j' CRYSTAL ,_L_\
| MIXER i
1 'T‘ 0SCILLATOR
: i
|
L | BIAS
1" i NETWORK
|
| )
T 4 — — e
HARMONIC
SELECTOR

Fig. 5. Harmonic generator for a uw.h.f. frequency changer.

possible to combine them into a serviceable unit.
A simple type is perhaps one in which there is
no r.f. stage and with the mixer output fed
direct to the if. amplifier stage in a television
receiver. It is not necessarily an ideal arrangement .
but it serves to illustrate the make up of a Band-V
front end. The circuit is shown in Fig. 4. The
signal picked up by the aerial is injected via the
loop L, into the line indicator L, which is tuned by
C,. The line inductors L, and L,, in conjunction
with their respective tuning capacitors C, and C,,
form a band-pass, pre-selector filter coupled by the
loops L; and L;. The capacitors C, and C, are
for padding each pre-selector circuit and in practice
consist of small strips of copper soldered to the
inductors and brought close to one side of the
screening compartment. :
Local oscillations from a u.h.f. oscillator are injected
into the pre-selector circuit C,, L, via the crystal
mixer and loop L, in the oscillator compartment.
C; is one way of showing a lead-through capacitor,
this incidentally is of small capacitance since it is in
parallel with part of the if. coil L,. This coil is
tuned by C,, and damped by R, to give the required
if. bandwidth. L,, is a coupling coil feeding the
if., at low impedance, to the main if. amplifier.
The unfamiliar symbol C,, is a stand-off capacitor.
It is essential that all u.h.f. bypass
capacitors should be of this or
lead-through types as even a i-in

FHT. length of wire at these frequencies
has appreciable impedance.

The reason it was stated that
Fig. 4 is not an ideal arrangement
is that with the front-end compris-
ing only an r.f. filter and crystal
mixer the if. output will usually
be very small indeed and the first
i.f. amplifying stage should have
exceedingly low-noise character-
istics. In most receivers this stage
is fitted with an r.f. pentode which
is not the best type in the circum-
stances, so that the Fig. 4 front-
end circuit ought to be followed
by a cascode, or equivalent low-
noise amplifier.

UNE,
PRE-SELECTOR

r A A
r-—f=—t-~p-—-
| : :
! c./; 1
i l:"% w :
. R |
| 2 | 3 JcRYSTAL |
I L | Ls] mixer !
AERIAL = ! T
50 ) # =
TS 1 Y ]
t I H
4 J 4

T

|

%

Fig. 4. Input, mixer and :

oscillator stages of a H
+

Band-V receiving unit.
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As the B.B.C’s experimental
television transmissions in Band V
conform initially to the British
405-line standard, reception can
be effected by adding a simple

- front-end, like Fig. 4, and switch-

ing the Band-III cascode r.f. am-
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SRy f2—2f°=|9°MCIs ’

SIGNAL UHE
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CRYSTAL
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OUTPUT

£,(S) A 650 Mc)s HARMONIC | 5. o s60Mc/s Fig. 6. Double-frequency conver-
2(5) ! cenerator | 270%™ ! sion for television qrecep);ion gen-
erally requires the first mixer local
oscillationstobe lower infrequency
V.R.F: than the signal. This block dia-
OSCILLATOR gram explains the reason.
7R 230 Mcys

plifier for use as a 34-38Mc/s i.f. stage. The Band-
IIT oscillator can be switched off. With a turret
tuner this is quite easily arranged.

Another scheme is to employ double frequency
conversion and obtain the local oscillations for the
first frequency changer from an harmonic of the
Band-III oscillator. There are objections to double
conversion as although only one oscillator need be
employed interference can be produced by it and
its family of harmonics.

Unless the oscillator stage is exceedingly rich in
harmonics, which in a well-designed set it should
not be, a harmonic generator has to be employed.
One of the simplest is a crystal with a resistance-
capacitance network in series and this is used quite
extensively in the U.S.A. The circuit is very simple
and is shown in Fig. 5, the circuit L, C being tuned
to the desired harmonic. The Band-III cascode
r.f. stage continues to function as such, but it might
have to be tuned to a frequency different from the
usual and possibly outside Band III in order to
avoid interference from harmonics and fundamental
of the oscillator.

It should be remembered that any system involving
two frequency conversions for receiving television
necessitates the correct choice of oscillator frequency
for the first mixer; in the cases under discussion
the crystal mixer. In most superheterodyne receivers
conversion to if. can be effected with the local
oscillations either higher or lower in frequency than
the signal, since when extracting the difference, or
beat, frequency of the two it matters not which is
the higher. However, when two signals, such as
sound and vision, are involved the if.’s that emerge
will be transposed when the local oscillator is shifted
over to the alternative beat.

It has been recommended by B.R.E.M.A. that the
sound and vision i.f.’s should be about 38Mc/s and
34.5Mc/s respectively which requires that the local
oscillator be higher in frequency than the signal.

When double-frequency changing is employed the
first conversion must be made with the local oscil-
lator on the low frequency side of the signal. The
reason for this is best explained by means of a block
schematic diagram such as Fig. 6. The frequencies
marked against each stage are not necessarily those
which would be employed in a practical case since
the likelihood of interference from oscillator har-
monics has not been taken into consideration. The
example given here is to illustrate the basic prin-
ciples involved.

10

We are indebted to Kalster Brandes, Ltd., and to
Mullard, Ltd., for information on some of the prin-

_ciples and problems likely to be encountered in

reception on Band V.

VALVE LIFE

IF asked the question “how long do the valves last in
your radio or television receiver” few listeners, or
viewers, would venture an answer. It is also doubtful
if many users of commercial radio equipment would
commit themselves. Would 30,000hrs. be too long?

A trial system of multi-channel radio equipment was
installed in 1949 between the Marconi works at Chelms-
ford and a site at Woolwich for the purpose of compiling
data on the reliability of equipment, which means
primarily the reliability of the valves employed. The
system operated continuously for 24 hours each day.

The original valves were removed in 1953, a log
having been kept of any replacements required in the
interim period. Many of the valves employed are
ordinary receiving types found in domestic sets and the
data relevant to their performances are given in the
table here. This data was originally published in the
October, 1957, issue of the Marconi journal, Point 1o
Point Telecommunications.

t
Valve i Total Failures Average
Type | Number Working
Used Total Average | Time of
Number | Life (hrs.)| all Valves
(hrs.)
EF9I 138 3 28,000 31,900
EB9I 4 — — 32,600
EACY1 2 | - . — 32,600
ECC9I 6 4 I 9,250 19,560
| ECC32 8 | 26,500 29,000
KT66 12 — — 32,600
SU4G* 16 9 4,600 5,000
us2* 6 32 6,060 8,090
*Alternative types were used during the trial.
“F.M. Discriminator Bandwidth,” We regret :

: that a sentence, which should have referred to co-
; channel interference, beginning “ Fortunately, this :
: has been anticipated . . .” on line 17, right-hand :
: column of p. 572, December 1957 issue, was trans- :
: posed. It should have followed the words . . . :
i to the same programme,” five lines before the :
: bottom of the preceding column. :
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Television Aerials
For Bands IV and V

SINCE November last, and for several months to
come, the B.B.C. is radiating still and motion video
transmissions on a frequency of 654.25Mc/s in
Band V with a view to assessing all the technical
factors involved should it be decided, at some future
date, to provide a regular service in this band or in
Band IV. During the spring the definition will be
increased from 405 lines to 625 lines. It is uncertain
whether the improvement noticed on a closed circuit
between transmitter and receiver will be maintained
under conditions of space propagation and one of
the objects of the tests is, presumably, to check this
doubt.

In order that a television picture shall maintain
the original quality delivered from the camera it is
essential to retain, throughout the entire trans-
mitting and receiving system,

ADVANTAGES OF THE CORNER

REFLECTOR DESIGN FOR U.H.F.

until, at several hundred megacycles per second, the
fine detail of structures and the foliage of trees are
clearly outlined.

This “visibility,” increasing as it does with fre-
quency, is responsible for such effects as absorption,
reflection and diffraction, and their combined effects
tend to diffuse the wavefront of the energy and so
disturb the equiphased front originally radiated from
the transmitting aerial. Thus the relative phase
and amplitude of the picture elements transmitted
in the sidebands will be disturbed and loss of
definition will result. Multi-path propagation pro-
duces displaced images (ghosts) and it is now well
known that these tend to be worse on Band III than
on Band I and may be expected to deteriorate
further with a threefold increase in frequency.

At first thought it might

the correct amplitude and
phase relation of each picture
element in relation to the next.
The manner in which this is
achieved is within the control
of the circuit designer, but he
cannot control the vagaries of
propagation. True, a line-of-
sight experiment over an open
space, free from any sources

BY

F. R. W. STRAFFORD*
M.I.E.E.

seem that little can be done to
correct for these effects but a
directive receiving aerial will
reject most of the multi-path
reflections since it is known
that the more serious reflec-
tions emanate from objects at
the side and rear of the aerial.

The effects of departure

of reflection, will closely
simulate closed-circuit conditions but would take no
account of the practical conditions of terrain varia-
tions, built-up areas, and isolated structures involved
in providing a public service.

In considering the radiation of electromagnetic
energy from an aerial it is desirable to regard the
aerial as a point source. The energy will spread
out into space and flow through a hemispherical
boundary of ever-increasing radius. At a radius
of a few hundred wavelengths a small area of this
hemispherical boundary can be regarded as being
perfectly flat so that all the energy flowing through
any selected small aperture in space is in equiphase
and plane-wave propagation prevails. Departure
from plane-wave conditions is caused by adverse
effects which worsen as the frequency of the wave
energy is increased. At low frequencies, say
100kc /s, the earth appears as a mirror-like surface.
If the wave were endowed with human faculties it
would be unable to recognize anything smaller than
the high mountains. Trees, buildings and hills
would be invisible and so, apart from a slight tilt
imparted to the wavefront by virtue of energy
absorption by the resistance of the earth, plane-wave
propagation is preserved over considerable distances
in daytime. At night-time the effect of reflections
from the ionosphere vitiates the conditions.

As the frequency is increased the earth no
longer retains its mirror-like properties and at, say,
1Mc/s hills and large structures are becoming visible
in varying degrees. At frequencies of the order of
100Mc/s small structures and trees become visible
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from plane-wave conditions
can be minimized by using as
small an area as possible for the aerial consistent
with providing useful gain. For example, a pair
of half-wave dipoles spaced several wavelengths
apart and fed in phase to the receiver might show
loss of both gain and definition as compared with
the same arrangement spaced at one half wave-
length. As a somewhat crude analogy, if one wishes
to view a distant object through a small gap in the
foliage of a tree a wider spacing of the eyes could
result in only one eye being able to see the object
with consequent impairment of brightness and detail.
Because an aerial will possess different characteristics
when operating under diffused-wavefront conditions
it is customary to refer to the plane-wave charac-
teristics as being under the ideal conditions.

If a radiating oscillator is set up some fifty wave-
lengths from a receiving aerial on flat ground quite
clear of buildings and obstructions the gain and
directivity of any experimental aerial may be com-
pared with that of a simple half-wave dipole. If the
oscillator is replaced by a powerful transmitter
beyond the horizon, and the tests are repeated in a
built-up area, lower gain and a change in the direc-
tional characteristics of the experimental model
invariably result. The change in gain is due to
departure from plane-wave propagation, and the
change in directivity to reflections from buildings
and other reflecting objects.

This accounts for the fact that certain types of
aerial do not appear to live up to their plane-wave
performance in some fringe areas while others, with

*Radio and electronic consultant.
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ally favourable sites close

to the transmitter. Aerials

unsuitable for the above

reason, together with
their inability to function

\\ correctly under diffused-
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wave conditions, will in-
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and the small loop.
Rhombic and other long
wire aerials, are omitted

DIPOLE

on account of their length
relative to the plane-wave
gain achieved, and the

0o

~

7201 // \

need for resistive ter-

/ \

@
-

mination at the remote

<@
»

Z/ \_ T Fig. 1.

end for one-way direc-
tivity. The slot aerial,
plus a sheet or mesh re-

=

Yariation

v

|1

RADIATION RESISTANCE RELATIVE T0 7201

with spacing (R)
of radiation resist-

flector, might be con-
ance and gain for

sidered if it were not for

(-2

ol 02 03 0-4 05 06 07 08
R /)\

inferior plane-wave characteristics, are the better
performers!

A further requirement of a suitable aerial is that
it will maintain its gain and directivity, not only over
the sideband frequency range, but throughout the
whole band allocated to the service. Finally, there
should be no serious mismatch of impedance
between the aerial and its feeder. A reasonable
standard would be a mismatch of not greater than
two to one.

Before reviewing aerials in terms of satisfying the
foregoing requirements for Bands IV and V an
examination of the table will be helpful.

| Band Coverage Mid-frequency I + % deviation
| (Mc/s) Mc/s) | |
[ 41—68 54.5 ' 25 |
[ 1l 174—216 195 10

34 470--585 527.5 "
| v 610-—960 785 22 {
L R L

The widest deviation occurs on Band I where
experience has proved that H and Yagi type aerials
employing parasitic elements must be optimized
dimensionally for each channel.

On Band III it is just possible to maintain good
characteristics over two neighbouring channels.
With some compromise three channels may be
covered, but, ideally, the Yagi type of aerial is really
only suitable for a single channel if full use is to be
made of its properties. Such an aerial, if optimized
on a single channel, might reverse its directivity in
some part of the band.

These arguments apply equally to Bands IV and
V, but there is a further fact which tends to make
the Yagi type of aerial unsuitable for these elevated
frequencies, and that is the dependence on plane-
wave conditions for obtaining useful gain and direc-
tivity. Since the present tests are radiated with
horizontal polarization there is good reason to
assume that any future service will be based thereon
so that consideration of possible aerials will be based
on this assumption.

As a general consideration u.h.f. aerials with a
gain of less than 3dB and front-to-back ratio of less
than 6dB should be discarded except for exception-
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9 vo @ corner reflector

, the fact that its terminal
aerial.

impedance—of the order
of 300 ohms—did not
need transforming to the 75-ohm coaxial feeder
which has now become the general standard. The
frequency selectivity introduced by the impedance
trapsformer restricts its original broadband charac-
teristics.

The helical aerial’ has excellent gain and direc-
tivity for its compactness but it is equally responsive
to both vertical and horizontal polarization and a
pair, oppositely wound, must be used to receive one
plane of polarization only. Such an aerial would
present packaging problems if mass-produced, but
there is no real technical argument against its use
as it has all the desirable characteristics including
that of broadband.

This leaves the corner reflector aerial®* in which
is located a half-wave dipole at a point R from the
apex. (Fig. 1.) If the angle of the reflecting sheets
is 90° the interesting characteristics of Fig. 1 are

3

REFLECTOR

GRID \

e

A
—

"
BALUN

"BOV}IE" DIPOLE

7501 FEEDER

(

Fig. 2. Basic design of ,
a corner reflector aerial.
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obtained. These are for infinite
sheets but it has been shown that
sheets® one wavelength wide and
two wavelengths long give results
surprisingly close to the ideal. In
fact, the dimensions may be reduced
further without serious loss of
performance. It will be observed
that, up to R=A/2, the radiation
resistance rises from zero through
72 ohms up to 120 ohms. From
R=A/4 to R=A/2 the mismatch to
a 75-ohm feeder will not exceed 1-6
to 1, so that if the dipole is located

220
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240° 260

7 =
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/
1/
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[/
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/
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72

Z,

/

340

- —

\
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at R=31/8 good matching will be \
maintained over a frequency devia- \
tion of plus or minus 33%. Also
Fig. 1 shows that the gain will be
closely maintained over, this range
of deviation from the design fre-
quency. These characteristics are
ideally suited to Bands IV and V
because relatively compact and
simple mechanical structures, with-

6’ \

out dependence on close-limit e’
manufacturing tolerances, can be

readily achieved. It is a pity that

the corner reflector becomes rather
unmanageable, on account of size, on Band III, and
quite impossible, for both size and economy, on
Band I, for it possesses all the desirable properties
of a first-class general-purpose aerial.

The practical construction of the corner-reflector
aerial permits of considerable latitude in the hands
of the designer. The reflector may be of sheet, con-
tinuous, or perforated to reduce windage, or wire
mesh may be used provided that the size of the
mesh does not exceed about 0-1A. According to
Moullin® the screening or reflecting properties of a
conductive mesh are at least 90% as good as a con-
tinuous sheet of the same material. Kraus® has
shown that a row of rods may be used to make a
corner reflector grid, and if these are spaced not
much greater than 0-1A a very convenient and attrac-
tive aerial results. Such an aerial was constructed
about a design frequency of 654-25Mc/s as shown
in the sketch of Fig. 2. The overall dimensions
of each reflector grid are 10in wide by 18in long.

A “bow-tie” type of dipole is used as it has the
required broadband characteristics. Fat cylinders
could be used instead but they do not give a smooth
impedance transfer at the feeder connections.
Measured data of this type of aerial, taken under
carefully controlled plane-wave conditions, gave the
following results : —

1. Power gain relative to half-wave dipole, 8-7dB.

2. Half-power beam width, 64°.

3. Front-to-back ratio, 15dB.

4. Minima in excess of 40dB, at 90°, 140°, 220°,
and 270°.

5. Mismatch ratio to 75-ohm feeder, 1-4.

These characteristics varied very slightly over a
range of+30Mc/s. It was not possible to extend
the measurements over the whole of Band V, but
the results indicate that the performance is most
likely to be maintained, and this is a matter for
further experiment. A simple quarter-wave balun
was included in the design but its removal during
the course of tests did not appear to have much
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126°

Fig. 3. Polar diagram of the corner reflector aerial.

effect. If much larger reflectors had been used,
with a consequent increase in front-to-back ratio,
the balun would probably prove an advantage, since
it reduces the effects of pickup on the feeder which
shows up as a reduction in the overall front-to-
back ratio.

The directional response in the azimuthal (E)
plane is shown in the polar plot of Fig. 3. Plotted
in decibels it gives the false impression of poor
directivity because of the size of the side and rear
Iobes. Had.this diagram been plotted in voltage
ratios, or better still, in voltage squared (power)
ratios, the amplitude of the rear lobes, relative to
the main lobe, would appear to show improved
directivity. An examination of the diagram will
reveal that, over the rear 180° of the aerial, the
response is never less than 15dB below that of the
main beam. As an integrated effect it probably
averages 25dB below the main lobe.

It might be a good idea to standardize the ampli-
tude scale of a polar co-ordinate graph say, in five
steps of 10dB with 50dB coinciding with the centre
of the chart and 0dB on the circumference. The
appearance of the curve would then line up with
the degree of directivity found between samples.

A pair of these aerials may be mounted side by
side a little over a half-wavelength between centres.
Provided that the respective outputs are connected
in phase the gain will be increased by 3dB and
the half-power beam width reduced to about 55°.

It is hoped to publish the results of practical tests
with this aerial on the B.B.C’s transmissions after
both standards of definition have been used.

Acknowledgement. This article is based on work
done on behalf of Kimber-Allen, Ltd.,, to whom
thanks are due.
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BAND V ON A TURRET TUNER

ADAPTING AN EXISTING BAND | — BAND Ill FRONT END FOR U.H.F. TELEVISION

BY P. R. STUTZ*, B.Sc. (Eng.) Hons., A.C.G.l., Grad. I.E.E.

WHEN the decision was taken to begin tele-
vision test transmissions in Band V at a vision
carrier frequency of 654.25 Mc/s, the problem
arose of providing television sets capable of receiving
these signals.

The type of receiver which has been adapted
for u.h.f. reception uses the well-known turret tuner
for channels in Bands I and III. The r.f. stage of
this tuner is a double triode connected as a cascode
amplifier which is followed by a triode-pentode
frequency changer. A separate set of coils is used for
each channel, mounted in a twelve-position turret.

In order to receive the u.h.f. transmissions,
special coil strips or inserts are mounted in the
turrett. To obtain satisfactory results these inserts
use the double superhet principle. This necessitates
a rather more complex insert than the type used on
the lower frequencies of existing television channels
in this country. A schematic arrangement of the
u.h.f. inserts is shown in Fig. 1.

The incoming u.h.f. signal is first frequency con-

;Kols;-Bmlrie;.
1The units are of American design and have been modified to 75-ohm
aerial input and to suit the frequency of the test transmission.

verted to an intermediate frequency lying in the
135-Mc/s region using a u.h.f. germanium diode
mixer. This signal is amplified by the cascode valve
in the tuner. The signal is then frequency converted
again, using the pentode mixer, to the normal 34.65-
Mc/s vision intermediate frequency of the receiver.
A harmonic of the triode local oscillator is used for
the first frequency-changing operation and the
fundamental for the second frequency conversion.
For this particular channel, the third harmonic
of the local oscillator is used: this harmonic is
generated by a germanium diode from the funda-
mental and is selected by a resonant circuit.

As a result of using a harmonic selector circuit,
the mixing diode obtains a local oscillator voltage
with the unwanted harmonics and the fundamental
reduced to a minimum, This ensures that a good
noise factor is obtained and reduces unwanted
responses.

The circuit diagram of the inserts is given in Fig. 2.
The aerial input is for a 75-ohm unbalanced feeder,
the same as is used on Bands I and III. The feeder
is matched into the primary of a mutually coupled
band-pass circuit tuned to the u.h.f. channel fre-

HARMONI C 0I0DE Fmoos
HARMONIC
SELECTOR GENERATOR OSCILLATOR
4
AERIAL DIODE 135 Mc/s CASCODE 135 Mc/s PENTODE LF.
e LF. 1.F. —_
TRANSFORMER MIXER TRANSFORMER AMPLIFIER TRANSFORMER MIXER TRANSFORMER
Fig. 1. Block schemotic of the u.h.f. inserts for the tuner.

AERIAL SECTION

| FREQUENCY CHANGER SECTION

DIODE ol
e :
DIODE HARMONIC GENERATOR
10 GRID
bt CIRCUIT OF
= CASCODE
\ AMPLIFIER [.row_l l/uumy\_l ../mxl
T\ - ; RER
. ;—{7)/7 FREQUENCY
UHF. \ : L CASCODE CHANGER OSCILLATOR
= DOUBLE ~TUNED CIRCUIT HARMONIC AMPLIFIER GRID COIL coiL
= SELECTOR I ANODE COIL
Fig. 2. Circuit diagrams of the two u.h.f. inserts.
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quency. The output is
matched into the diode
mixer by means of a tap
on the secondary tuned
circuitt. The i.f. output
from the diode mixer is
coupled into the grid
circuit of the cascode
amplifier using an im-
pedance-matching trans-
former tuned to 135 Mc/s.
The diode used for obtain-
ing the third harmonic of
the triode oscillator is
connected to one side of
the local oscillator wind-
ing via a biasing network.
As this diode is mounted
on the frequency-changer
section and its output has
to be fed to the harmonic
selector on the aerial sec-
tion, a special link is re-
quired between the two |
sections of the u.h.f. in-
serts. This link between
the two sections can be
seen on the photograph
of the inserts in position in the turret tuner. On the
frequency-changer section, there is the coil connected
in the anode circuit of the cascode amplifier which,
together with the other coil connected to the grid
of the pentode mixer, forms a band-pass coupled
circuit tuned to a centre frequency of about 135 Mc/s.
The local oscillator coil on this frequency-changer

TUNED CIRCUITS

Fig. 3. Frequency response of the u.h.f. tuner, measured
from the aerial input to the pentode mixer stage.

section is designed for a fundamental frequency of
172.225 Mc/s.

The circuits on the aerial section are tuned by
means of the trimmers shown in the photograph.
The coils on the frequency-changer section are
tuned by adjustment of the end turns, except for
the local oscillator coil which has a brass core acces-
sible from the front of the tuner, in the same manner
as with the coil strips for the existing television
channels. Constructional details of the inserts can
be seen in another photograph on the next page.

In assessing the performance of these u.h.f. in-
serts, one of the more important considerations is

WIRELESS WORLD, JANUARY 1958
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TRIMMERS ICR ADJSSTING

FNC HARMONIC SELECTIR

‘
|
|

v !

CONNFCTION BETWEEN DIODE HARMONIC GENERATOR 1

|

An existing tuner with the u.h.f. inserts in position on the turret.

probably the noise factor. This type of unit was
found capable of a noise factor of about 17dB;
this figure compares quite well with other types
of tuner which do not use a stage of u.h.f. amplifica-
tion before the mixer diode.

The overall selectivity of the arrangement is
quite adequate, as can be seen from the curve of

Responses from an insert tuned to 654.25 Mc/s vision.

Oscil- | Vision Sound Measuredl
lator | Fre- Fre- | Amount | Com-
Har- ‘ quency quency | Down on | ments
monic | (Mcfs) (Mc/s) Required !
(Mcrs) | Re(sponse '
| dB) |
| 137575 | 134075 | 28 ilsti.f.
| Funda- l

mental | 3465 ‘ 3815 | 65  |Finalif.

172225 | 3098 | 3063 | 53

2nd | i |

har-l i { ‘
| monic | 206-875 | 210-375 63 \

344-450 | 482025 | 478:525 | 35 |
l 3rd har- | :

monic| 379-100 382-60 40 ‘

516-675 | 654-250 | 650-750 0 \Required
[ l i ' channel.
| 4th har- | |

monic | 551-325 | 554825 38 '

688:% | 826475 [ 822975 ' 46 |
|"5th har- ‘ i ,

‘ monicl 723.550 | 727050 | 49 |
861125 | 998:700 | 995200 | S5 ;
"'6th har-| 5 ' .
! momc| 895775 l 899275 45
'1033-350 | 1170925 | 1167425 | Not
| | measured.
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tioned. Owing to the
fact that the triode local
oscillator is used for both
frequency - changing
operations, there is a
relationship between the
oscillator harmonicchosen
and the first i.f. Also,
to avoid reversing the
relative positions of the
! " sound and vision carriers,
1 " the first frequency con-
OSCILLATOR i version must be done

ol with the local oscillator

Showing the construction of the two w.h.f. inserts and how they are linked together when

on the turret.

Fig. 3. Unwanted responses due to oscillator
harmonics are sufficiently down on the main response
to be considered negligible, as can be seen from
the measurements given in the table. Rejection at
the 135-Mc/s if. is sufficient for all normal pur-
poses. The value of the rejection seems to be
controlled by stray coupling from the aerial input
to the cascode amplifier grid.

It is thought that with future units it may be
possible to improve this figure if necessary, as the
layout of the units used was originally intended
for a 300-ohm balanced aerial input.

The voltage gain of a tuner using these u.h.f.
inserts is somewhat less than that of the same tuner
working on Bands I and III, owing to the loss of
gain in the aerial section. The difference in gain
of the tuner between Band V and Band III will be
about 10dB.

The stability of the local oscillator is obviously
important for convenience of operation. The drift
was found to be about three times greater than that
experienced on Band III, but was found in practice
to be tolerable.

The range of the fine tuner control is about three
times greater than that on Band III channels but,
despite this, it was found perfectly simple to tune
in the picture on a receiver.

The considerations leading up to the choice of
135 Mc/s as the first i.f. have not yet been men-

Books

The B.B.C. Riverside Television Studios: The Archi-
tectural Aspects, by E. A. Fowler. B.B.C. Engineering
Monograph No. 13 includes an appendix on the sound
proofing, and the acoustic treatment used to secure
the optimum reverberation time. Pp. 25; Figs. 10.

The B.B.C. Riverside Television . Studios: Some
Aspects of Technical Planning and Equipment, by H. C.
Nickels and D. M. B. Grubb. B.B.C. Engineering
Monograph No, 14 includes description of television
and sound studio and distribution apparatus and also
telecine equipment. Pp, 32, Figs. 18. The above
B.B.C. Engineering Monographs are each priced 5s
and may be obtained from B.B.C. Publications, 35,
Marylebone High Street, London, W.1.

Glossary of Abbreviations, compiled by S. T. Cope,
covers names of technical, scientific, industrial and pro-
fessional organizations, with particular reference to the

16

low. This leads to:

fo = fi!m + fmz)
. £ = Juns + fis
° N+ 1
wheref,,,=frequency of Band-V channel
Sfo=oscillator fundamental frequency
N=harmonic of the oscillator used
Sisy=the first i.f.
Jizy=the second i.f. (34'65 Mc/s vision)

It was considered desirable that the frequency
of the local oscillator fundamental and the first i.f,
should be chosen so that they were located between
Bands I and III and cleared the band allocated to
v.hf. radio transmissions. This led automatically
to the choice of the third harmonic of the local
oscillator for this particular channel and a value
of 135 Mc/s for the first i.f,

A small practical point worth mentioning is the
care that had to be exercised in the choice of mains
isolating components for the aerial feeder. If this
is not done and unsuitable values and layouts are
chosen, the noise factor and sensitivity of the re-
ceiver will be impaired.

The performance of the u.h.f. inserts on the test
transmissions came fully up to expectations, the
pictures obtained being free from any unwanted
beats or patterning. In practice these inserts were
fitted to an unused channel position in the turret,
thus leaving the receiver free to receive the normal
transmissions in Bands I and III as well as the u.h.f.
transmissions.

Received

telecommunications industry. Pp. 38. Price 2s 6d.
Marconi’s  Wireless Telegraph Co., Ltd.,, Baddow
Research Laboratories, West Hanningfield Road, Great
Baddow, Essex.

Electronic Voltage Stabilizers for Laboratories, Com-
putors and Control Systems, by ]J. Miedzinski, B.Sc.,
and S. J. Zgorski, describes series valve stabilizer with
twin-triode amplifier and gas discharge voltage refer-
ence tube to give up to 50 mA at 320 or 400V, Pp.
19; Figs. 8. Price 12s 6d. Elecirical Research Associa-
tsion, Thorncroft Manor, Dorking Road, Leatherhead,

urrey.

The “ Mercury ” Switched F.M. Tuner, by G. Blun-
dell, gives description and constructional details for a
new Jason circuit incorporating a.f.c. and a Foster-
Seeley discriminator. Pp. 20, Figs. 9. Price 2s. Data
Publications, Ltd., 57, Maida Vale, London, W.9.
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circles’

The Skater’s waltz is, of course, our forte; we delight you in the ballet

of Prokoviev; we enthrall you in the rhythm of the pop. We are—have you guessed—-
Acos GP 65 Cartridges. Type 65-1 is a star performer with hi-fi precision

and hi-g grace, characteristics as level as the rink, yet full of vigour*. Type 65-3
strides out in style and force*. Poised on Acos x500 tested tips, we glide

through our turn with perfect balance.

* Outputs : Type 65-1,0.15 V ; Type 65-3, 1.0 V, at T cm/sec velacity, 1,000 ¢/s
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Some Special Magnetrons

—AND HOW THEY ILLUSTRATE BASIC IDEAS

THE magnetron consists essentially of an anode
and cathode which are concentric cylinders. The
anode has a number of subdivisions, usually referred
to as segments, in which high-frequency oscillations
can be produced. These segments generally take
the form of resonant cavities so that oscillations are
essentially only possible at a number of discreet
frequencies. Power from the oscillations is generally
coupled out from a single segment, a wide variety
of methods being used.

The cathode is at a high negative d.c. potential
relative to the anode. A powerful magnetic field in
the direction of the anode and cathode axis prevents
more than a small proportion of the electrons emitted
from the cathode from reaching the anode under
static conditions, most of them being returned to
the cathode.

Under dynamic conditions, the r.f. field produced
by the oscillations gives energy to electrons whose
phase with respect to
this field is favour-
able. This enables
them to reach the
anode where they give
up their potential
energy to sustain the
i oscillations. The field
also produces a
“ bunching ” effect?,
or in other words
tends to concentrate
electrons as they pro-
ceed to the anode into
groups with a favour-
able phase. Those
electrons for which

this does not occur soon return to the cathode, and
bombarding it, increase its temperature.

The anode segments generally have a constant

, phase difference between individuals. This phase
difference may be thought of as being produced by
rf. waves travelling round the anode, when the
phase change in distance round the anode will be
related to the phase change in time of the travelling
r.f. wave.

We can thus draw a useful analogy with the
travelling wave tube'. The magnetic field (by the
left-hand rule) imparts an angular motion to the
electrons about the anode and cathode axis.” This
motion will not be essentially modified by the r.f.
fields, and the electrons will stream past the anode
segments either individually or in bunches as they
approach. By analogy with the travelling wave tube
we will expect maximum interaction to occur when
the electron bunches and r.f. waves have the same
velocity.

Relationships between Operating Parameters.—
The need for this equality between the velocities of
the electron bunches and r.f. waves gives a relationship
between the operating voltage, magnetic field, and

e Cathode Ray,” “ Valves for Microwaves,” Wirelsss Worla
vol. 43, September 1953, p. 417, and October 1953, p. 482

29001
H = 4510 GAUSS
Vg = 2,400V

[ Vac = 900V p-P
Ia = 12mA °

FREQUENCY (Mc/s)
g E E §

1900 R . ~n non
9 21 23 25 21 29
ANODE POTENTIAL (KV)

Fig. I. Linearity of tuning in
voltage tunable magnetron.
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frequency. The frequency is also usually largely
fixed by the resonant properties of the anode seg-
ments.

By adopting certain simplifying assumptions it is
possible to obtain this relationship in a quantitative
form which is close to that obtained by more
sophisticated methods.

The electrons can be assumed to leave the cathode
with zero velocity and to proceed towards the
anode under the influence of the static electric and
magnetic fields only, until the r.f. field becomes signi-
ficant. Here, for optimum interaction, the angular
velocity round the anode of the electrons and the
r.f. field must be the same. We then assume that
from here outwards the electrons become “ locked
to the r.f. wave, so that their angular velocity re-
mains constant until they reach the anode®.

When the r.f. field is negligible, the electric field
will be entirely in a radial direction. The angular
equation of motion for an electron of mass m and
charge ¢ may then be written

md ( dé dr
7&(' @) =Hgo - O
Integrating this equation we obtain
dé¢ eH
2o e 2
r o 2m(r ) oo .. ... @

where r, is the cathode radius, and the constant of
integration is obtained by putting dé/dt=0 at r=r,,
If r, is the radius at which the electrons become
locked to the r.f. wave, equation (2) gives the corres-
ponding angular velocity w, as
eH e
w = (1 — rdir®) .. .. .. 3)
It is reasonable to assume that when oscillations
are only just sustained the energy fed into the
electrons is as small as possible. If this is the case
nearly all of the energy will be used to keep the
electrons in a circular orbit locked to the r.f. wave,
and there will be only a small amount left to provide
radial motion. Thus we can neglect the rate of
change of the radial component of velocity. The
tadial equation of motion can then be written as
de\® de
mr ( dz) ¢E, — Her @ . @)
where E, is the radial field. Integrating this equation
from r=r, to r=r, (where r, is the anode radius),
and remembering our assumptions that dé/dt=w,,
and that radial r.f. fields are negligible we obtain

re: — rlz)
L 5
3 (5)
where V, 1s the voltage at r,. V, can be obtained
very simply from the conservation of energy since
we are assuming that r.f. fields are negligible inside r,.

eV —V,) = (Hew, — mw,’)(

: This type of approach is devetoped in greater detail in H. W.

Welch, Jnr., and J G. Dow, “ Analysis of Synchronous Conditions

i{\ C ligcsinul M;Bgnen'on Space Charge.” Jour. Appl. Phys., vol. 22,
pri L p 4
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Thus, equating the potential energy lost to the
kinetic energy gained, we obtain

eV, = dmr o’ .. .. .. ©6)
Substituting equation (6) in equation (5) to eliminate
V,, and then using equation (3) to eliminate r,, we
obtain

2V=Huw\(r,2—r.2) — w ’rm/e )

Finally, we must obtain a relation between w,

and f the oscillation frequency. In the idealised
case where the r.f. field has a simple sine wave
variation both in angle and time, the r.f. potential
at a point between anode and cathode can be written

Vy7.=V,.0.(r) cos2n8 cos2nft 8)
where V,.,.(r) is a function of r only, and n the
number of repeats of the field pattern round the
anode. Since the magnetron anode is closed upon
itself (unlike the newer backward wave oscillators?)
n must be a whole number. (This restriction on n
is one of the reasons why the magnetron can only
oscillate at certain frequencies.) Equation (8) can
then be rewritten as
!'%(r)[oos 2a(n0+ft)+cos2m(nb—ft)] (9)
which represents two progressive waves travelling
round the anode in opposite directions with angular
velocity 2nf/n. Actually the angular variation of
the r.f. field is more nearly a set of square pulses
whose steps occur at the discontinuities in the anode
produced by the segments (see for example Fig. 6).
This was discussed in detail by Hartree!, who
showed that there were a number of other possible
angular velocities for the r.f. waves. These are of
the form 2nf/(kN4n) where k is a positive integer
and N the number of segments. Substituting this
set of values for w, in equation (7) we obtain finally

_ =H 27frt m
VT ER T " gy 00
This is, in fact, the well-known Hartree threshold
relationship®, and is generally confirmed in practice
to within a few per cent.

Voltage Tunable Magnetrons.—It has been
mentioned that anode structure resonances usually
restrict oscillation to a number of discreet frequencies.
Other types of microwave oscillator, such as the
backward wave oscillator?, have been developed to
avoid this restriction. It is not however a funda-
mental limitation of the magnetron, and non-
resonant anode structures have also been used to
obtain wide-band operation.

If we refer to equation (10) it can be seen that,
when there are no other restrictions, for a given
mode of oscillation (i.e. a given k,n), the frequency
is determined only by the voltage and the magnetic
field. The field cannot be varied conveniently, so
that in such magnetrons the frequency is
varied by varying the voltage. For a suffici-
ently large magnetic field H, equation (10)
moreoever shows us that the frequency
will be proportional to the voltage, and

V;.y. &=

? See for example, R, Warnecke and P. Guenard,
** Some recent Work in France on New Types of Valves
for the Highest Radio Frequencies,” Proc.l.E.E.
vol‘. 100, Part IIl, Nov. 1953, p. 351.

ANODE CURRENT(mA)

|

POWER OUTPUT (mW) .

a fuller analysis® confirms this. This is a very
useful characteristic, for example, in obtaining un-
distorted frequency modulation. In practice a
“ sufficiently large > field in this context is not
particularly high compared with usual magnetron
fields.

To avoid resonances a structure consisting of two
sets of interlocking fingers (interdigital) has generally
been used. In this case all major frequency sensitive
elements except the capacity between the two sets
of fingers are removed from the interior of the valve;
and the exterior cavity can more easily be made non-
resonant. For example, this type of structure lends
itself to direct mounting in waveguide, the fingers
lying across the narrow dimension. In this arrange-
ment ideally the guide only imposes its cut-off
property in the valve,

A description of such a magnetron is given in a
paper by J. A. Boyd% of Michigan University.
Fig. 1, taken from this paper, shows the linearity
of the voltage-frequency relationship.

The power output of such magnetrons is very
dependent on the total shunt impedance of the r.f.
circuit, and this should be as high as possible. Here
a limiting factor is the capacity between the two sets
of fingers. Boyd used rounded digits in order to
reduce this capacity as much as possible. Another
model of similar structure, but with this capacity
doubled, showed a greatly inferior performance.

As regards the external circuit, it is difficult to
give this a high shunt impedance over a wide band.
Thus a compromise must be made between power
output and band-width. Boyd was able to obtain
powers of the order of half a watt over 2,000 Mc/s,
‘or four watts over 200 Mc/s.

Boyd also found that in order to produce co-
herent oscillations it was necessary to limit the
anode current by keeping the cathode temperature
low. This disagrees with some other observations
of voltage tuning using a different structure discussed
later. Such temperature limitation is, however,
certainly useful in keeping the anode current, and
thus the output power, approximately constant.
The extent to which this can be achieved in Boyd’s
valve is shown in Fig. 2 (also taken from reference (6)).
Boyd found that in c.w. operation, owing to variations
in the electron bombardment of the cathode, tem-
perature limitation could not be obtained unless a-
directly heated cathode was used. The total cathode
heating power required is greater for such a cathode
so that the bombardment is a smaller fraction of
this power.

When there are no powerful frequency determin-
ing elements noisy operation is likely. However

¢J. A, Boyd, “ The Miron—An Interdigital Voltage Tunable
Magnetron,” Proc. I.R.E., vol. 43, March 1955, p, 332.

3
(=4

s 1 1 1 N 1

D. R. Hartree, *“ Mode Selection in a Magnetron
by a Modified Resonance Criterion,” C.V.D. Rsport,

Mai. 17.

*H. W. Welch, Jnr., ** Predicuon of Travelling Wave
tron Frequency cteristics: Frequency Push-

ing and Voltage Tuning,” Proc. I.R.E., vol. 41, Nov

1953. p. 1631.

&

Fig. 2.
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Fig. 3. G.E. Company of America voltage tunable

magnetron.

when used as a local oscillator Boyd’s valve had
a noise figure only ~3dB worse than a klystron.

In normal magnetrons the r.f. field is at right-
angles to the cathode axis, from one cavity to the
next. In interdigital valves, however, this field is
parallel to the cathode axis from one set of fingers
to the other. Because of this asymmetry of the
cathode with respect to the r.f. field resonance and
electronic interaction effects due to the cathode
structure are more serious and difficult to avoid in
interdigital valves.

A version of this type of magnetron only about
half an inch long has been developed by the G.E.
Company of America’, and is shown in Fig. 3
reproduced from page 244 of Electronics for October
1956. The spiral cathode is offset from the inter-
action space. This is possibly to reduce the effects
due to the cathode discussed above. This offsetting
would also decrease the electron bombardment
which was troublesome in the Michigan valve.
The extra, shaped, electrode may help to focus the
emitted electrons into the interaction space.

Scaling.—The remaining two types of magnetron
we shall discuss were developed to produce the
highest frequencies.

In considering these magnetrons it is necessary
to elaborate the Hartree threshold relationship a
little. We have not introduced the fact that there
will be a minimum voltage at which a magnetron
can oscillate. This is that voltage for which electrons
at the anode have just given up all their potential
energy in order to attain the angular velocity of the
r.f. field with which they are interacting, so that no
energy is left to build up oscillations. The minimum
voltage is also that voltage at which, under static
conditions, the electron orbits just graze the anode,
so that the r.f. field necessary for them to reach the
anode can be vanishingly small. From the first
definition, the minimum voltage V, is given im-
mediately by

eV, = imr e’ (11)
. _ 2nt mraf
1.€. e.Vo == (kNin)’ (12)

The first definition of V, also gives an immediate
upper limit for the efficiency. To give output, only
the potential energy from the d.c. field is useful,
the kinetic energy being wasted. Thus, considering
a single electron, the efficiency will be at most

1T. R. Bristol and G. J. Griffin, Jnr., * Voltage-Tuned Magnetron
for F-M Applications,” Electronics, May 1957, p. 162.
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one minus the minimum possible kinetic energy
at the anode divided by the potential energy ob-
tained from the d.c. field,

ie. 9 1 — V, /V . .. .. (@13)
Remembering that there will be further losses in
the output circuit, it is thus usual to operate at
several times the minimum voltage.

Another useful concept which follows rapidly
from the definition of V, is that of “ scaling.” If we
substitute V, for V in the Hartree threshold relation-
ship (equation (10)) we can obtain a corresponding
value H, for H. Equation (10) then reduces to the
simple form

V/V,=2H/H, -1 .. 3, 14

Of the most fundamental conditions of operation
only the anode current requires a corresponding I,
to be defined. Several such definitions have, in
fact, been proposed. The simplest is that current
which would be drawn at zero magnetic field when
the magnetron is acting simply as a diode, although
this is much greater than any operating current so
that it does not correspond to any minimum. I,
is then given by the relation

3 I 3/2
I, = 8v2 n\/elm A (15)®
9 re
where / is the anode length,
2u? 11u® 47ut
B=u— — — = = 5 0oag
5 120 3300
and u == log, ('—-f‘\'.
Tey

Since the early days of magnetron development
much use has been made of the fact that if, using
1,, V,, H, as units, we operate under the same
conditions, then the efficiency and stability are
similar for different designs of magnetron, provided
that the anode segments remain of similar shape.
In this way by altering the size of a successful design
it can be ““scaled” to work at a different wave-
length.

Minimum Voltage Magnetrons.—Returning to
our immediate problem, from equation (12) we can
see that if we wish to obtain higher frequencies we
must either reduce r,, increase V, or increase
(EN=n). We will consider the third possibility
later. As regards the other two possibilities, it is
clear that there will be practical limits to decreasing
r, or increasing V. A less obvious consideration
which arises in c.w. operation is that the anode power,
and hence current, at which oscillations begin must
be sufficiently low. This will also in practice limit
the maximum voltage and minimum size. Reducing
the size of the anode also reduces the possible
power dissipation. .

Another possibility is to operate nearer the mini-
mum voltage. Looking at this the other way round
we can then increase V, (for a fixed V), and thus
increase f. It is however clear from equation (13)
that the efficiency will fall.

In the sense that operation remains based on the
equalization of velocities we have described, no
essential change is produced by working near the
minimum voltage. However, the bunching influence
of the r.f. field which we have also discussed will

*I. Langmuir and K. B. Blodgett, ‘“ The Effect of Space Charg'e'
and Residual Gases on Tlermionic Currents in a High Vacuum
Phys. Rev. vol. 2. Decemler, 1913, p. 450.
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largely disappear, and this leads to considerable
practical differences.

It will be necessary to provide the required equality
of the electron and r.f. wave velocities as far as
possible even in the static case in order to do without
the help of the r.f. field. If we return to equation (2)
we can see that if r, the cathode radius 1s small, then
the angular velocity varies only slightly with changing
r. In this case we have a stream of electrons at
various radii but with the same angular velocity
which can interact with an r.f. wave with this velocity.

We can develop this point more exactly when we
realise that in such a valve there will be an optimum
value for the radius at which velocity equalization
occurs, If this is too small, the r.f. fields will be
too weak, and little interaction will occur. On the
other hand, if this is too large, insufficient inter-
action can occur before the electrons reach the anode.

Substituting equation (3) in equation (7) to
climinate H, and then using equation (11) to eliminate
wy, we obtain the relation

2/ 2
MRRPRPS | Sl .1
Vv, 1 — r2/r?
We can see that if r; is fixed, as V approaches V, r,
must approach zero. This agrees with our earlier
general reasoning. When V becomes large r, tends
to r,. Thus r/r, can be obtained from a knowledge
of the optimum r/r, for normal operation of the
magnetron when scalled to operate at some lower
frequency. If we wish to operate somewhat above
V, equation (16) can then give us the optimum
r./r,. Conversely, equation (16) suggests that, for
a given r.fr,, there will be an optimum operating
voltage V to establish velocity equalization at r,.
Thus we can expect operation of this type to occur
over a fairly limited range of voltage and thus
also of magnetic field.

This limited range of operation was observed in
the original G.E.C. work on the subject®. When
the voltage was varied more than about 10%, opera-
tion occurred in a number of * modes >’ (different n

(16)

W. E. Willshaw and R. G. Robertshaw, * The Behaviour of
Multiple Circuit Magnetrons in the Neighbourhood of the Critical
Anode Voitage,” Proc. Phvs. Soc., vol. 63, Part B 1950, p. 41.
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Fig. 4. G.E.C. (British) spatial harmonic magnetron and
anodes.
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numbers in equation (10)). This was clearly seen by
changes in the oscillation frequency. The different
modes will of course have different minimum voltages.
They may also have different values for the optimum
radius r, for velocity equalization, due to the different
r.f. field patterns.

These properties of limited range of operation and
wide degree of mode selection are quite different
from those of normal magnetrons. Here operation
is generally in the n=N/2 mode (= mode), over a wide
range of voltages.

Results obtained at Columbia University Radiation
Laboratory, New York!?, using cathodes of different
sizes support the general result of equation (16) that
the operating voltage approaches the minimum as
the cathode size is decreased. These results also
suggest that the proportional range of voltage in
which operation is possible also decreases as the
cathode size is decreased.

In later G.E.C. work!! only the 7 mode was ob-
served. This could have been due to the use of
narrow-band output coupling arrangements: wide-

.band coaxial coupling was used in the original ex-

periments. At higher anode currents considerable
increases in efficiency were obtained, for example, up
to ~ 30% overall in valves operating around V,/V=
0.6. In view of output coupling losses, this must rep-
resent nearly the theoretical limit of 40%. There was
no sign of any falling off in efficiency for currents up
t0 0.08 I,. A practical feature of this type of opera-
tion is that the cathode has to be very accurately
centred; any slight off-centring produces a marked
fall in efficiency and increase in back-bombardment
of the cathode.

Spatial Harmonic Magnetrons.—In our search
for higher frequencies we must now return to the
other possibility shown by equation (12) we have
already mentioned, that of increasing (KN-n).
Magnetrons are generally designed to operate in
the = mode where the phase difference between
adjacent resonators is =, and which correspond to
n=N/2, k=0. Modes corresponding to smaller
n numbers are well known, but modes with n>N/2
(corresponding to harmonics of the individual reson-
ators) have only rarely been observed, and seem un-
important in magnetron operation.!?

We are thus left with the possibilities of increasing
N, the number of resonators, or operating with non-
zero values of k. However, if the number of resona-
tors is increased, the relative wavelength separation
for the various modes is decreased. Interference
between such modes is then more likely. The limit
in this direction has already practically been reached
in conventional designs.

We must now consider operation with non-zero
values of &, that is spatial harmonics of the r.f.
pattern round the anode. Early attempts to observe
this operation, using values of (¢ +4)N of 12 or more
and anode diameters greater than 0.1 were un-
successful. This is probably because the r.f. field
fell off too rapidly from the anode to produce any
interaction. An analysis shows that, at least in the
absence of space charge, this field is proportional to

(Continued on page 21)

t* Z. Fraenkel, “ The Devel of a Tunable CW Magnetron in
the _]l(-Bza_x]\ld Region ", I. R. E. Trans. E. D., Vol. ED-4 No. 3, July
1957, p.271.

“F."M. Goss, R. G. Roberishaw, J. R. Tew and W. E. Willshaw,
““ A Review of the Performance of Magnetrons O ratigg:t Low Mag-
netic Field *’, L'Onde Electrigue, Vol. 37, Oct. 1957, p. .

'*G. B. Collins, “ Microwave Magnetrons ', McGraw-Hill, p.17.
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L.1055 Standard (glass) size
0 (14" x$” dia.). 60 mA to 25 A,
blowing within 10 seconds on
1009, overload, guaranteed life
1,000 hours at rated current.

L.562 Miniature (glass) size 00,
#" x3/16" dia.). S0 mAto7A,

L.338''Mag-Nickel,"" (glass)
anti-surge, size 0. Designed
to withstand switching sur-
ges of 10 to 30 times rated
current for |10 ms, without
ultimate failure due to
embrittlement of the wire.
250,500 and 750 mA.
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size 00, Originally designed
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The fuse, simple as it seems, has undergone great
development since 1880, when Edison first used
the principle of the “weak-link” for protection
against overload.

The extensive “Belling-Lee” range of cartridge

fuses includes types for practically every
electronic application, each being manufac-
tured to extremely close tolerances to ensure
the highest degree of accuracy and
consistency in operation.

The links listed here are only a

selection from the wide “Belling-Lee”

range, which covers ratings from 10 mA

to 500 A. Write to “Belling-Lee” for
further details

BELLING & LEE LTD
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“ BELLING-LEE ’ NOTES

How efficient is an aerial ?
How long is a piece of string?

Not so long ago, at a meeting
in a fringe area where we were
discussing installations, we made
it clear that very often we found
really efficient aerials so badly
installed that it would have been
easy to achieve better results with
a badly designed aerial well in-
stalled. If you haven’t under-
stood all that, it might be worth
reading it again. In districts
where there is plenty of signal,
careless installation may not be
very serious, and probably the
installation team take credit for
the reasonable picture that should
really go to the set designer and
the automatic gain control. But
in a fringe area where the signal
is in the region of 20 microvolts
or even less, the automatic gain
control is working full out, and
the picture is noisy in any case.
It is then that a skilful erection
team can at least double the
quality of the picture.

Some people think that the
greater the number of clements
the greater the gain. There are
many four-cyclinder cars more
powerful than many with six
cylinders. It is all a question of
design. We have an “H”-type
aerial with higher gain than at
least one well-known four-element
array. We designed the first four-
element array, and, although it
was a winner, we stopped produc-
tion a few years back because we
made a three-element array with
a still higher gain, and we couldn’t
justify the fourth element. The
theoretical and practical gains
from the fourth element were just
not worth while.

Band 111 is a different story; as
the arrays are so much smaller,
you can add more than four
elements and still have a practic-
able device. We feel that nine
elements are a maximum on one
crossarm and our nine-element
band III aerial is undoubtedly
the most efficient single band III
array available.

Advertisement of
BELLING & LEE LTD.

Great Cambridge Rd., Enfield, Middx.
Written 18th November, 1957
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NEW — completely up-to-date methods of giving instruction in
a wide range of technical subjects specially designed and arranged
for self-study at home under the skilled guidance of our teaching staff.

NEW — experimental outfits and lesson manuals are despatched on
enrolment and remain the student’s property. A tutor is allotted
to each student for personal and individual tuition throughout

the course. ;
Instructional lesson ~

Radio and television courses, with which specially prepared components ~ manuals.
are supplied, teach the basic electronic circuits (amplifiers, oscillators,
detectors, etc.) and lead, by easy stages, to the complete design and
servicing of modern Radio and T/V equipments.

i you are studying for an examination, wanting a new hobby
or interest, commencing a career in industry or running
your own full-time or part-time business, these practical
courses are ideal and may be yours for moderate cost. Send
off the coupon to-day for a free Brochure giving full details.
There is no obligation whatsoever.
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0 LOAD (r/r )81 —(r /o))
where M is the value
of (k{N—+n). Thus the
successful G.E.C.
workers!? were led to
the use of anodes of
4 or 2 segments only,
with operation with
M values around 6.

Although this
approach thus does
not give an increase
in (kN 4 n), it does
result in a consider-
able simplification in
4 the mechanical and

electrical structures

of the anodes used.

Considering, for ex-

ample, the case where

k= 1and M = 3N/2,
the form of the spatial harmonic of the r.f. field
concerned is the same as that of the r.f. fundamental
in a valve with 3N segments. In some ways we can
consider that we are using a valve with 3N segments,
but in which 2N of them are * missing.” In this case
the problem of distributing the segments round the
anode is considerably eased. Some of the asym-
metrical anode structures used very forcibly suggest
this idea of missing segments, an example being shown
at the top left of Fig. 4. In this case, in fact, there
would not be room for the full number of segments
(12) round the valve.

Fig. 4 also shows a complete valve for operation
at about 9,000 Mc/s, and illustrates the neat con-
struction possible using an ordinary B7G valve base
and glass envelope.

The first experiments were made with asymmetrical
anode structures. Another example is shown at the

(1

R Y

Fig. 5. Magnetic coupling to

load in a spatial harmonic
magnetron,

¥ R. G. Robertshaw and W. E. Willshaw, * Some Properties of
Magnetrons Using Spatial Harmonic Operation.” I.E.E. Monograph
No. 168R. To be published in Part C of Proc. I.E.E.

Fig. 6. Typical anode and associated r.f. wave in spatial
harmonic magnetron.
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bottom of Fig. 4. (This is not to the same scale as the
other anodes in Fig. 4.) Unfortunately the results
obtained were not very repeatable owing to difficulties
in accurately machining the long narrow slots used in
the design. Consequently a change was made to
symmetrical anode structures of two and four seg-
ments as at the right of Fig. 4.

The use of a symmetrical anode structure permits a
very simple magnetic coupling to the load by means
of the current circulating round one of the cavities
as shown in Fig. 5 (taken from reference (12)). Inthe
case of the original asymmetrical anodes this simple
coupling is not so easy to obtain. Oscillations in
the two adjacent cavities are out of phase so that
the couplings for the two cavities tend to cancel out.
This may be avoided by slightly rotating the seg-
ments as in the anode at the bottom left of Fig. 4, for
in this case coupling occurs mainly to one segment.
In the original anodes a radiating probe between the
cavities parallel to the cathode was used, as can be
seen at the bottom of Fig. 4.

We assume, as before for simplicity, that the r.f.
wave round the anode can be represented by a set of
square pulses whose steps occur at the discontin-
uities at the anode gaps. An example is shown in
Fig. 6 (taken from reference (12)) for one case in a 4
segment asymmetrical anode. In this case the r.f.
wave can be Fourier analysed into a set of com-
ponent sine waves of different amplitudes. These
sine waves correspond to different values of (kN
4+ n). In this way it is possible to predict the types of
interaction that can occur. Modes have been ob-
served which are not predicted by this analysis,
but this is attributed to slight constructional asym-
metries. Conversely it is possible to design anode
structures suitable for working in particular modes.
This is done essentially by altering the angular
position of the gaps. In the case of symmetrical
anode structures this involves altering the thickness
of the vanes between the segments.

A performance chart of one of the asymmetrical
anode valves is shown in Fig. 7 (taken from reference
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Fig. 7. Performance chart of spatial harmonic magnetron.

(12)), the numbers showing the relevant values of
(kN 4+ n). Owing to the simpler anode resonance
structure of such valves with few segments it is
possible to achieve a useful tuning range by coupling
the valve to a simple external-cavity tuner. The
simple anode structure also permits pulse operation
with very short oscillation build up times. Pre-

liminary measurements suggest that the limit in this
21



direction is less than 0.1 usec. The limit is set so far
by the shape of current pulses that can be generated
with existing apparatus,

Reference to Fig. 7 shows that, in a given mode, if
the voltage is increased the power is increased uptoa
certain point, where it suddenly drops to zero. This
is because at high anode currents the space charge
forces in the electron bunches defocus these bunches.
Interaction is then no longer possible. Spatial har-
monic operation of valves is much more prone to
this type of “ drop out ” than normal operation.

If the coupling of the valve to the toad is made
very heavy the normal resonances are suppressed
and voltage tuning becomes possible. Again in these
valves the simple anode structure permits this to be
more readily carried out, and 2 to 1 frequency ranges
have been achieved. The power available is however
very much less than in normal operation. Although
temperature-limited emission was not used operation
was not noisy. This contradicts previously men-
tioned results on such voltage tuning obtained by
Boyd®, of Michegan University. M.G.L.

LETTERS TO THE EDITOR

The Editor does not necessarily endorse the opinions expressed by his correspondents

“Do it Yourself” Interference

I SHOULD like to allay the fearsome forebodings of
your correspondent Douglas Walters regarding the sub-
ject matter of my recent * Build your own Radio Set”
programmes,

Early on in the series I told viewers that I was receiv-
ing letters from dealers, and from boys who had been
told by their dealers, pointing out that the set would not
oscillate. It was suggested that I had wrongly specified
a reaction capacitor of 0.0001uF whereas that specified
by the makers of the coil was 0.0003xF. My reply to
viewers was that this was done deliberately as the smaller
size just gave enough feedback to increase the volume,
but no oscillation over the band was possible, It was
pointed out that a reacting receiver could cause inter-
ference in other sets and to obviate this dealers were
asked to keep to the specification and the lower value.

I have made up three models of the receiver con-
cerned and can only obtain a “squeal” with a new
battery at the lower ‘end of the medium waveband, I
find the DAF 96 valve difficult to persuade to oscillate
and cannot believe that its 69 volts and couple-of-
hundred micro-amps is going to make it a very powerful
transmitter even if some enterprising lad gets it going
well. In the indoor aerial conditions under which most
of these builders are using it, I find the radiation from
the receiver difficult to detect in the next room.

From many letters I have received since the series
ended, it is apparent that most builders of the set are
getting good reception and I hope that I have added
over 25,000 youthful enthusiasts to those of us who love
the hobby. ~Perhaps I may use this opportunity to
thank the B.B.C. Engineering Staff, various manu-
facturers and thousands of dealers for their interest and
help both to myself and to many novice set-builders

(of both sexes!).
Kenton, Middlesex. GILBERT DAVEY.

ALTHOUGH I agree with your correspondent Douglas
Walters that the type of receiver to which he refers is
very likely to lead to a lot of curious noises on medium
wavelengths, I cannot see why he is so worried about it.

Having been chased off the long and medium wave.
bands by the scream of a hundred line timebase oscil-
lators which made reception unenjoyable when not
actually impossible, I am now using v.hf., and, so to
speak, “fireproof.”

So far as oscillations on these wavelengths are con-
cerned, those who watched the programme were, for
the most part, “doing it themselves ” with a vengeance |
Surely any interest in the well-being of the medium
waveband is somewhat belated. I doubt whether the
youngsters will be noticed among the noises already there,

Worksop. H. S. CHADWICK

(G8ON).
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Interference Suppression

WHILE one must approve of the laws regulating ignition
systems, the question is “Why only motor vehicles?
What is being done about electric shavers, hair driers,
trolley buses, and, in the country, electric fences?

While I suffer to some extent from motor interference,
it is only a very small part of the sum total of interference
from which one suffers,

I am contemplating the purchase of an electric cooker
with a simmerstat. I understand the simmerstat is
qQuite unsuppressed, and is apparently quite legal.

Although I am a very considerable user of short waves,
being an amateur radio transmitter, and suffer consider-
ably from interference of all kinds, I do feel that too
much attention is being paid to car ignition and too little
to the multitude of other causes of interference which
now plague us. Let us start a propaganda drive to
suppress all these other sources.

London, N.W 3. E. M. WAGNER.

TV Whistle

YOUR Editorial in the October issue on the subject of
the “ideal ” receiver has prompted me to make a general
complaint about one aspect of television receiver design
—the noisy line output transformer.

I think I can truthfully say that I have not yet
come across a receiver with a line output transformer
which was inaudible at normal viewing distance.

I may be unusual in that at 35 I still have good sensi-
tivity at about 10 kc/s, but what about the hordes of
children who view television? the whistle not
annoy them? My last visit to the Radio Show two years
ago was spoilt by the whistle pervading (so it seemed)
the whole building.

It has taken 35 years to get rid of the whistle from
sound broadcasting (FM be praised) and I wonder if it
will take as long to produce a whistle-free TV receiver,
for I will have no other in my home,

Cardiff. D. A. THOMS.

Optical “ Noise > Filter
THE reference to the above in “ Technical Notebook
(October issue) reminded the writer of an effect noted
in school at the age of 12/13 years. It was observed
that if the blackboard were viewed through a small aper-
ture (actually a curled up forefinger) the writing became
much clearer., Possibly the effect is similar to that of a
pin-hole camera, although it is recalled that the physics
master thought that the reason in this case was rather
more obscure.

At this time the writer was in need of spectacles
although, through lack of a comparative standard, un-
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aware of the fact. It was the above-mentioned observa-
tion that provided the comparative standard and, subse-
quently, the spectacles,

It would seem that an effect similar to the triangular
frequency response utilized in, for example, a camera
head-amplifier occurs. Perhaps a reader having know-
ledge of optical effect would be able to comment further

on this subject.
East Molesey. T. G. CLARK.

IS not this effect due to the physical nature of the iris
of the eye which automatically opens wider when
it is shielded from extraneous light by the tube held

over it?
Norwich. E. R. SLAUGHTER.

Genesis of Sound Reproduction

THE British Sound Recording Association has offered
to try to help supplement the national collection of sound
recording and reproducing apparatus and other acoustic
and electro-acoustic equipment in the Science Museum,
South Kensington.

Our main appeal is to and through members of the
Association, but if any non-members have equipment
which they would like to give to the B.S.R.A. Historic
Collection, I should be very pleased to have details from
them at the address below.

I should make it clear that we are not collecting
recordings of historical interest, the proper repository for
which is the British Institute of Recorded Sound, 38
Russell Square, W.C.1.

PETER FORD,

Disley House,
Carlton Road, Hon. Historian, B.S.R.A.

Reigate, Surrey.

How Little Distortion Can We Hear?

IT is a pity that Mr. Lazenby (September, 1957, issue,
p. 435) gave little attention to more practical conditions
for distortion detection. The results quoted showed that
the simplest (single frequency sine wave) signals were not
the most suitable for the detection of distortion, as slightly
more complex signals (containing two or more frequen-

cies) allow the formation and detection of intermodula-
tion products. Although I realize that not everyone will
agree with this, some of the results using speech and music
suggest that for still more complex signals one’s sensi-
tivity to distortion is decreased again. There is an ex-
ample of this on the Vox record “ This is High Fidelity,”
where the same amount of distortion sounds much less
objectionable in a complex orchestral passage (mainly
strings) than in a simple piano or horn solo. Another
point is that significant distortion in the reproduction of
music is only likely to occur at peaks of sound, and in
such peaks the signal wave form is almost always very

complex.
Edgware. D. ]J. KIDD.

Help for the Blind

NO doubt many of your readers know of the existence
of a library of “talking books” for the blind. These
have been recorded on long-playing records and are
reproduced by portable battery- or mains-operated
gramophones specially designed for the purpose. Such
is the demand for these reproducers that there is at
present a normal waiting period of about one year for
new readers.

There are a number of problems in operating and
maintaining these sets. Most of the readers are old and
many have never seen or previously handled a set of
this nature. In one distressing case a reader had been
listening to the needle scratch for days, not realizing
that the equipment had to be switched on. In another,
the set which had ceased to function was returned to
London, and smashed in transit, all because of a faulty
flex lead, which had in any case been left behind, un-
seen, in the house.

Helpers with a knowledge of audio amplifiers are
urgently needed in London and in many other areas in
England to instruct new readers in the use of their sets
and to investigate cases of faulty performance,

If you would like to assist or would like further infor-
mation, please write to me at J. Gladstone & Co. Lid,,
Galashiels. D. FINLAY-MAXWELL.

Honorary Organizer of
Voluntary He?pers, Nuffield
Talking Book Library for the Blind.

SHORT-WAVE CONDITIONS Prediction for January
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1'HE full curves given here indicate the highest fre-
quencies likely to be usable at any time of the day or
night for reliable communications over four long-
distance paths from this country during January.
Broken-line curves give the highest frequencies that
will sustain a partial service throughout the same period.
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sseeseeses FREQUENCY BELOW WHICH COMMUNICATION SHOULD
8€ POSSIBLE FOR 25% OF THE TOTAL TIME

= = —— PREDICTED AVERAGE MAXIMUM USABLE FREQUENCY

FREQUENCY BELOW WHICH COMMUNICATION SHOULD
BE POSSIBLE ON ALL UNDISTURBED DAYS
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Cathode-Coupled

A Reliable Design Procedure

THE science of electronics is too frequently
practised as an art, even by quite senior engineers,
and, with a minimum of ‘know how,” circuits
are “bodged” to meet design requirements. In
general, however, it is possible to produce a paper
design that, when assembled practically, will pro-
duce a result within 5 to 209 of that predicted.
Furthermore, less time is wasted by proper design
methods. The introduction of feedback techniques
into the design will render the operation stable
and predictable. Having designed a circuit to
within reasonable limits final adjustment may be
effected by means of pre-set controls.

The cathode-coupled mono-stable multi-vibrator
(shown in Fig. 1) is used extensively as a generator
of pulses having durations ranging from micro-
seconds to minutes. It is the object of this article
to show that, using 59 tolerance components
and the published valve characteristics, it is possible
to design such a flip-flop to an accuracy of the
order of 10%. Moreover, provided that a standard
co tion is accepted, further design reduces
to the simple equation

t,=KCR
It is not proposed to discuss the effect of tolerance
variations upon the end result, for, as previously
indicated, a pre-set control will take full account
of such variations.

The information required to initiate the design
is as follows:—

(1) Pulse duration, or durations.
(2) Pulse amplitude.

(3) Pulse polarity.

(4) Available h.t. supplies.

Flip-Flop

By T. G. CLARK,* A.M.Brit.LR.E.

Circuit Operation.—Referring to Fig. 1, the
grid resistor R of V2 is returned to a positive
potential, Eg, whilst the grid of V1 is returned to a
lower positive potential. The design is such that
the anode current of V2 flowing in R, creates a
potential that, in conjunction with the potential
upon V1 grid, causes V1 to be cut off. The initial
stable condition then, is that V2 is conducting
heavily whilst V1 is cut off.

Trigger pulses of suitable polarity, as indicated
in Fig. 1, upset the stable state as follows:—Positive
pulses at V1 grid cause negative pulses at the anode
and these are communicated through C to the
grid of V2, thus causing the common cathode
to drop. This switches on V1 thereby enhancing
the original negative fall at the anode. The action
is cumulative and results in V2 being switched
off and in V1 being switched on for a period deter-
mined by the recovery time of V2 grid circuit.
When the grid of V2 has recovered to a point within
the grid base of the valve, essentially the same
cumulative action resets the circuit to the stable
state.

Since R; is common to V1 and V2 it will be seen
that R; must be greater than R, in order to produce
a drop at the common cathode during the operative
period.

Typical waveforms and voltage levels are shown
in Fig. 2. These waveforms are self-explanatory
and of a type given in many text-books. For present
purposes it is sufficient to note that, in terms of
the total potential grid excursion, i.e. from —50 V
to +Eg, the grid base of the valve is negligible,
In addition, the difference between the quiescent
potentials of V2 grid and the common cathode is

also negligible. “ Cuton® then
occurs at the common cathode

+Eg
%R

potential obtaining during the
pulse. This potential may be
varied by means of the potential
at V1 grid, thus providing con-
trol of the pulse duration.

Outputs of opposite phase may

taken from anode and
cathode, the cathode output be-
ing atarelatively low impedance.

It is not desirable that outputs
should be taken from the anode
of V1 or the grid of V2, since
the loading of the external circuit
will affect the predicted perfor-
‘mance. However, if a negative
p going pulse of approximately
150 V is required, then an
output may be taken from V2
grid, provided that the external
circuit is of high impedance.
The simple description given
earlier may be modified by a
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Fig. 1. Cathode coupied flip-flop circuit.
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number of effects. For example,
the trigger pulse should be of

* Decca Radar Ltd. -
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adequate amplitude and duration having regard to the
rise time of R, and the total stray capacity, C,; + C,,.
Previously, it has been stated that an essential to the
operation is that the common cathode must fall at the
moment of initiation. If, in fact, the cathode does not
drop adequately during the duration of the trigger
pulse due to the effect of C,, then regeneration will
not occur and the circuit will behave simply as a cas-
caded amplifier., When using a trigger amplifier
d.c. coupled into the anode of V1 the pulse duration
will tend to be longer than that calculated, since
V1 anode will fall by an amount dependent upon
the anode current of V1 with the addition of an
increment from the trigger amplifier.

The circuit operation depends upon the anode
currents flowing during the respective “on”
periods, so that design stability will be improved
if these are subjected to negative current feedback.
This may be accomplished by ensuring that the
valves are operated during the respective “on”
periods within the valve grid base, i.e. at a grid
bias of about —1V, and also by choosing an
adequately large value for R;. Valve V1 may be
readily operated in the specified conditions by
choosing a suitable value for its grid potential.
For most purposes this is sufficient, but for more
precise applications it is necessary to ensure that
the quiescent grid potential of V2 is also within
the grid base. (Normally, V2 grid is operated at
zero bias due to grid current flowing in the grid
resistor R.) The clamping diode, V3, in conjunction
with the potentiometer R, and R; can be used to
ensure that the grid cannot move more positive
than the potential at the junction of R, and R,,
this potential being chosen to give the desired
conditions. In order to ensure satisfactory clamping
the parallel impedance of Ry and R, must be very
much lower than that of R. In addition, the
capacitor C, should have a value very much greater
than C in order to supply a re-charging pulse to C at
the moment of clamping. In the absence of this
capacitor a spike would occur on the lagging edge
of the output pulse as the grid overshoots the clamp
potential and then returns at a rate dependent upon
C, R; and R;.

In general, it is required that the rise and fall
times of the output pulse should be as short as
possible and, for this reason, the resistors across
which outputs are taken are made as small as possible
consistent with the limitation of valve anode dis-
sipation. For a 12AT7 working at an h.t. potential
of +250V this means that, from Fig. 3, the
sum of R, and R, should not be less than 6.8kQ.
Thus, if it is decided that the cathode resistor R,
should have a value of 3.3kQ, then the value of R,
should not be less than 3.6kQ. However, if the
design requirement does not require fast edges
to the output pulse, then R,+R; may be made
larger than this minimum value, thus achieving
economy in the operating current.

Introduction to Design.—The principles under-
lying the design may be summarized as follows:—

(1) The conditions in the two valves are con-
sidered separately during the respective operative
periods.

(2) The valve V1 is operated within the grid
base, i.e. at a bias of —0.5V to —1V, in order
to obtain current stabilization.

(3) Grid current onset in V2 is assumed to
occur at V,=0, and the anode current at this
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point is assumed to be moderately constant from
valve to valve,

(4) The grid base of V2 is assumed to be negligible
compared to the potential grid swing.

(5) For more precise applications, a clamping
diode V3 is used to maintain V2 within the grid
base during the quiescent period, in order to obtain
current stabilization.
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(6) A clamping diode may also be used when the
value of R would cause excessive grid current at
V,=0.

(7) A positive-going pulse of amplitude 1,R,
may be taken from the anode of V2,

(8) A negative-going pulse of amplitude (s—i)R;
may be taken from the common cathode.

(9) All components shown in Fig. 1, except C,
should be 59, preferred values.

For present purposes R, will be 33kQ and R,
3.3kQ. R, will be chosen having regard to the re-
quired amplitude of the output pulse, the maximum
anode dissipation of the “normally on” valve, and the
requirement that it should be smaller than R, in
order that the common cathode may fall adequately
during the pulse. It may be observed here that R,
may be zero if a negative pulse only is required.

Consider, now, the load line for VI, the 36kQ
line of Fig. 3. For a bias of, say, —0.5 V a current
i, flows, and this is the current in R; when V2
is cut off. The potential at the grid of V1 will be
given by (R;—0.5) V, and the ratio R,/(R+Ry) is
established. Actual values may be chosen having
regard to a convenient current flow and preferred
values of resistors. The effective negative bias
on V1 when V2 is conducting will be given by
13Rs— (1R —0.5)=R4(i,—#,)+0.5 V. This value is
dependent upon. the difference between the two
operating currents and must be greater than the
grid base of V1.

If it is required to operate V2 within the grid base
the ratio R,/(R4+R,) must be chosen to operate V2
at a suitable negative grid bias relative to the cathode.
Additionally, as we have already mentioned, the
parallel sum of R, and R, must be very much less
than the lowest value of R in order to ensure effective
clamping.

Calculation of Pulse Duration.—Now that the
operating conditions during the respective operative
periods have been established it is possible to
%qlmiate the generated pulse width. Consider

ig. 4.

The amplitude of the exponential curve, relative
to point A at any time ¢, is given by:—

t

E@)=E<{ 1—¢ T
where T = CR
— L
Thereforee 1 = E_TEO)

t E
and o log, {E——— E(t)}

W

| E
%%\ E_EQ@

Putting the required time interval as ¢, and
the value of E(z) to the “cut on > point as E,, we
have then, from Fig. 6,

E = Eg+ 4Ry — iR
E,=iR; — (iz — i) Ry

Since the grid potential of V2 during the quiescent

period is very nearly equal to the common cathode

Giving T = CR =
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potential and the grid base of V2 is negligible com-
pared to the total potential grid excursion (to + Ep.

Thus CR = = +'t03{ —
FET W Rs — 1 Ry e (2
log, { Fz —i R, } ( )'
whence 1, = KCR .. . 3
where K = log, { Eg 2;‘ R:. _Rl’ Rs } 4)
-5 5

and this is a constant for a given configuration in
which only z, and CR are variables.
For convenience equation (4) may be re-written

, .Ry .
K = log,{ B8R thg — 4 N )
Eg/R; — 4,
., . Ry .
= log, 13+1lﬂl_(_5 —h 0g 00 .. (6)

F—.
where {3=Eg/R,

It may be shown that the circuit operation is
less sensitive to variation of the individual com-
ponents within the bracket if the bracketed term
is made as large as possible consistent with other
requirements. In the design to be discussed the
value of this term is approximately 1-5. This value
is quite suitable, and since the function is logarithmic,
an optimum value cannot be given. From equation
(6) it may be inferred that R; should be small.
However, this contradicts the requirement for
current stability.

As 13 will be greater than 7, it can be seen that,
for the bracketed term to be positive, we must

- . . Ra
have i3>, — 1, R
5

i3 should be made large by using a high value
for Eg. This is in accordance with the conception
of having a large potential grid movement (returning
to +Eg) in order that, (a) the grid base may be
considered negligible and that, (b) the rate of change
of the grid movement through the grid base shall be
fast, thus minimizing time jitter on the back edge of
the pulse.

Apart from the basic design considerations
previously discussed there are a number of factors
establishing limits to the circuit values. These may
be enumerated as follows:—

(1) C should be not less than about 100 pF in
order to obviate the modifying effects of the stray
capacitance C,,;, unless a cathode follower is inter-
posed between V1 and V2. .

(2) R should not be less than about 0-5M Q in order
to limit grid current, except when a clamping diode
is used. However, a low value of R will reduce
the a.c. gain of V1.

(3) R should not exceed 10 MQ from considera-
tions of component stability and circuit leakage.

(4) When operating at high duty ratios C should
have adequate time to recover. A time equivalent
to at least 5 CR; should be allowed, and it may
be that this consideration will dictate the choice
of C and hence R.

(5) Components must be adequately rated. Cer-

(Continued on page 27)
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Type 10667S—Studio Camera use. Type 10667F—Film Pick-Up

Type 10667G—Industrial Applications.

For comprehensive details please apply for technical brochure.

Other E.M.I. Television Equipment:

Studio and Interview Camera Channels. Flying Spot and Photoconductive
Film Channels. Studio Mixers and Control Equipment.

E-M-1 ELECTRONIGCS LTD.

(BROADCAST EQUIPMENT DIVISION) * HAYES - MIDDLESEX - ENGLAND
Telephone: SOUthall 2468 Ext. 318 SRS



104 WIRELESS WORLD Janvary, 1958

The effects of interference on radio and television is a much debated
topic among manufacturers, authorities and public alike.

The rapid increase in possible sources of interference, in the form of new
domestic and industrial appliances, serves only to intensify the problem.

For the effective control
of interference...

Commutator motors, discharge lighting, thermostat operation and
electro-medical equipment are the prime offenders. The best way to
tackle the job of suppression is to build-in the necessary components at
the equipment manufacturing stage. Wisely, most manufacturers rely
on Plessey Suppressors, of which there are four main types giving a
comprehensive coverage for the majority of requirements.

Manufacturers and Design Engineers are invited to write for Plessey
Publication No. 952 which contains full details.

4 Suppressor ranges by LPlesseyj

Television Interference Suppression
Inductors

Standard Composite Interference
Suppression Filters

Radio Interference Suppression
Inductors

Capacitors for Radio and Television
Interference Suppression

COMPONENTS GROUP * CHEMICAL ANO METALLURGICAL OIVISION

THE PLESSEY COMPANY LIMITED ¢+ WOOO BURCOTE WAY ¢ TOWCESTER °* NORTHANTS - TEL: TOWCESTER 312
Overseas Sales Orgonisotion: PLESSEY INTERNATIONAL LIMITED * ILFORD * ESSEX ° ENGLAND: ° TELEPHONE: ILFORD 3040
@ T.C3a



tain components will have a dissipation dependent
upon the duty ratio; this should be considered
when designing a flip-flop of variable duration.

(6) Positive trigger pulses capacity coupled to
V1 grid should not drive this valve into grid cur-
rent, otherwise the recovery of the grid coupling
capacitor will modify the circuit operation.
Practical Design.—As an example, the following
specification will be discussed.

Pulse width 100 us
Qutput .. + 50V
H.T. Supply +250V
Other considerations Variable duration not required.

Fastest possible pulse edges
consistent with using a stan-
dard valve type 12AT7. Ex-
treme precision not required.

The design procedure then runs as follows
Ry;=33kQ , Eg=+4250V
R;=3.3kaQ , V; not required
Try R(+R;=6.8kQ2

From the characteristic curves of Fig. 3,

;=14 mA at Vg=0

“R,= 20 =3.6kQ,

14
agreeing sufficiently with our values for R; and R+
R

lsif this trial had been unsuccessful different
values for R, and R; would have been tried. There
would be no objection to varying R, within reason-
able limits.

From the characteristic curves,

i,=4.5mA at Vg=-05V

Therefore {;R;=+14.8V

and the voltage at V1 grid is given by

H1R;—0.5=143V

R, 14.3

Therefore ﬁn -i-rli, = 250
. R,

1.€. R; = 16.5

This ratio is obtained if R, = 240kQ and R; =
15k Q, both of which are preferred values.

100 x 10-¢

Proceeding, CR=———————
log {éo + (33x4.5 — (33X 14)}
¢ 250 — (3.3 x 4.5)
= 250 x 10~
Let C = 250 pF

Then R=1MQ

The pulse amplitude and duration of this design
were 53 volts and 97 s as measured on a Cossor
oscilloscope.

Another flip-flop was designed by the same method
but to a different specification. The durations
measured on the same instrument were as follows:—

Calculated Measured
406 ms 380 ms
263 ms 270 ms
128 ms 125 ms

73 ms 70 ms
41 ms 38 ms
26 ms 26 ms

All components shown in Fig. 1, except C,, have
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Fig. 4. Detail of V2 grid waveform.

an effect upon the circuit operation. Final trim-
ming may be achieved by varying any such component.

The circuit of Fig. 1 has been used in production
equipment as the heart of a decade counter with
complete success. Greater precision than the
basic circuit offers was obtained by utilizing an
amplitude-limited negative pulse stream applied
to V1 grid as terminating pulses.

A method of design has been offered which
permits the engineer to design a flip-flop without
excessive trial and error, and to achieve results
within normal experimental error. The design
formula for an established configuration has been
reduced to 7,=KCR.

Dates for Your “Wireless World” Diary

ANNOUNCEMENTS have already been made of the
dates of many of this year’s exhibitions and conventions,
but for the convenience of readers we give below a list
of the principal events in 1958.

Television Society Exhibition March 4-¢
Royal Hotel, Woburn Place, London, w.c.i.
hysical Society Exhibiti March 24-27
l(oyal Horticultural Society Halls, London S W i

International Instruments Show .. March 24-29
Caxton Hall, Westminster, London, S. w.i.’

Etectrical Engineers® Exhibition (A.S.E.E.)... March 25-29
€arls Court, London, S.W.S,

Convent’on on Radio Aids to Navigation March 27-28
1.E.E., Savoy Place, London, W.C.2. .

Componenu Show (R.E.C.M.F.) April 14-17
Grosvenor House and Park Lane House, Park Lane.

London, W.I.

Instruments, Electronics and Automation Show... April 16-25
Olympia, Landon, W.14.

Audio Fair.. April 18-22
Waldor! Hotcl London ‘w.c2

International Convention on Microwave Valves May 19-23

I.E.E., Savoy Place, London, W.C.2.

National Radio Show (R.I.C.)
€arls Court, London, S.W.S.

Farnborough Air Show (5.8.A.C.)

Electronic Computer Exhibit'on
Olympia, London, W.|4.

.. Aug. 27-Sept. 6

Sept. -7
.. Nov. 28-Dec. 4

OVERSEAS
Symposium on Rellabillty and Quality Control .. Jan. 6-8
Washington, U.S
LLR.E. National Convention and Show March 24-27
New York, U.S.A,
British Etectrical Conference ... May 16-17
Brussels, Belgium.
Solid State Physiu in Electronics and Tolo-
ference) June 2-7
Brussels, Belgium,
International Analogy Comp Meeting ... Sept. 1-9
Strasbourg, France.
international Congress of Cybernetics Sept. 3-10
Namur, Belgium.
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Magnetism in Materials

|.—The Physical Basis of Dia-, Para-, Ferro- and Ferri-Magnetism

BY D. H. MARTIN, Ph.D.

ALTHOUGH only four of the elements—iron,
nickel, cobalt and gadolinium—are ferromagnetic,
there is to-day available to the electrical engineer a
remarkable range of magnetic alloys and compounds
from which he must select the most appropriate for
his particular application. In these articles I plan to
examine more closely what conditions led to the dis-
tinctive and useful phenomenon of ferromagnetism,
and then to illustrate how the bewildering variety of
magnetic behaviour may be understood in terms of
a few basic ideas. .

All substances become magnetized when subjected
to a magnetic field though sensitive apparatus is
needed to detect the induced magnetization except
in the case of the ferromagnetics. Most materials
are either paramagnetic or diamagnetic. A specimen
of the former kind will move, when placed in a
non-uniform magnetic field, to the point where the
field is most intense. This is because the induced
magnetization is in the same direction as the field,
as it is in the case of the fcrromagnetics. The
intensity of magnetization, however, is at least a mil-
lion times less than that which would be induced
in a ferromagnetic sample. Specimens of a diamag-
netic material, on the other hand, move to where
the applied field is least intense, for example, away
from the pole-pieces of a magnet. This is because
the induced magnetization is opposite in direction

—> a- —= =z —= =— Fig.l Oppositely mag-
el e @f e 7 netizedpspuper-l{micss
2Z —» € —» e —= illustrating the spon-
N <L \4_\ P \4—\ taneous magnetiza-
e NZ —» %Z -—» e tion within each
-l N =2 \4—\ <« domain of a ferrimag-
< — Nef —» 22 —» netic material.

to the applied field; it is of the same order of mag-
nitude as that in a paramagnetic sample. Almost
all organic materials are diamagnetic and, among
the elements, copper, silver, gold and hydrogen are
examples of diamagnetics, and oxygen, aluminium
and platinum of paramagnetics.

Materials are magnetic because atoms themselves
behave as magnetic dipoles, that is exactly as minute
bar magnets or as minute electric current circuits.
This, of course, is not surprising since it is well
known that electrons circulate within each atom
around its nucleus. There is, moreover, experimental
evidence of a direct nature for the dipolar properties
of individual atoms. In a non-uniform field a dipole
experiences a translational force proportional to its
dipole moment and in the 1920s Stern and Gerlach
directed a beam of atoms, which had been evaporated
from a metal in a furnace, through the pole gap of
an electromagnetic which produced a non-uniform
field. The beam was deflected and the deflection
was registered by condensing the atoms on a cold
plate where, after a time, they left a visible trace. In
this way precise measurements of atomic dipole

28

moments were made and much was learnt about
atomic structures.

A point of particular interest for our present pur-
pose is that atoms of iron, nickel and cobalt do not
have dipole moments which are very much larger
than those of other atoms. The extreme ease with
which a ferromagnetic may be magnetized to a high
degree is certainly not due to its atoms possessing
peculiarly high magnetic moments. It must, there-
fore be due to a particular kind of arrangement of
the atomic dipoles, and I shall discuss this arrange-
ment in some detail later. First I must describe
briefly what happens in paramagnetic and diamag-
netic materials,

Diamagnetism.—The several electrons in each
diamagnetic atom or molecule move in orbits which
are so directed that they give rise to a zero resultant
magnetic moment in the absence of an applied field.
There is a fundamental reason for electrons in atoms
adopting such a balanced distribution and so dia-
magnetic materials are by no means uncommon.
In an applied field, however, the magnetic forces
which act on the electronic currents within each
atom distort the orbits and thus induce a resultant
magnetic moment, which is always opposite in direc-
tion to the applied field. This may be looked upon
as an example of ordinary electromagnetic induc-
tion and the negative direction of the induced dipole
corresponds to Lenz’s law, which governs the direc-
tion of induced e.m.f. This process is diamagnetism.

Paramagnetism.—A paramagnetic atom, on the
other hand, has a permanent dipole moment regard-
less of whether a field is applied or not. The mag-
netic fields due to the moving electrons in each atom
do not cancel one another out. In the absence of
an applied field the energetic thermal vibrations
of the atoms in a paramagnetic sample cause their
dipole moments to be directed in a completely ran-
dom way, and the direction of each dipole changes
rapidly with time. The overall magnetization of a
sample is, therefore, zero. The fields attainable in
practice are sufficiently intense only slightly to dis-
turb this completely random arrangement. In the
presence of an applied field each atomic dipole
spends slightly more of its time in directions having
components parallel to the applied field, and less
time in directions opposed to the field. The sample
as a whole, therefore, exhibits a weak magnetization
and this is paramagnetism. In a hypothetical field
of sufficient intensity the dipoles would approach a
saturated condition, each being almost parallel to
the field. This stage would be expected only if the
magnetic potential energy of an atom became com-
parable to the energy of its thermal vibration. That
is to say if

rH~ kT

where p, k and T are respectively the dipole
moment of an atom, Boltzmann’s constant, and the
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absolute temperature. Now p is of the.order
5x 10—%° em.u. and k is 1.38x10—'* erg per °K,
and H cannot in practice exceed about 100,000
cersteds. Even with such intense fields, therefore,
saturation effects should not be observable except at
very low temperatures, a few degrees above absolute
zero. Such effects have, in fact, been recorded
recently in experiments conducted at about 4°K,
that is —269°C. At more normal temperatures the
intensity of magnetization, I, is strictly proportional
to the strength of the applied field, H, and the ratio
I/H, that is the susceptibility, is of the order 10—*
em.u. for most paramagnetic materials at room

temperature. This is in contrast with susceptibili-
ties of more than 10° in most ferromagnetic
materials.

Ferromagnetism.—The characteristic feature of
ferromagnetism is the attainment of a high intensity
of magnetization in comparatively small fields, and
even the retention of an intense magnetization when
the field is switched off. As the field applied to a
demagnetized specimen is increased the intensity of
magnetization rises rapidly until saturation is
attained when no further increase in magnetization
is possible, however much the field may be
increased. This occurs in fields of less than a few
hundred cersteds, for some materials in fields of
only an cersted or so. The saturation value of
magnetization is just about what would be expected
if nearly all the atomic dipoles were aligned parallel
to one another. This is in fact the situation that
exists in a saturated ferromagnetic material and the
problem of ferromagnetism is to explain how this
comes about in such small fields, in spite of thermal
vibrations.

It is known that a sample of ferromagnetic material
is made up of small contiguous regions, called
domains, within each of which almost all the atomic
dipoles are aligned exactly parallel to one another
even in the absence of an applied field (see Fig. 3).
This alignment is known as spontaneous magnetiza-
tion and its direction in each domain is different
from that in the neighbouring domains. Spontane-
ous magnetization is the basic characteristic feature
of ferromagnetism. It can be destroyed only by
heating the specimen above a critical temperature
called the Curie point, which for iron is 770°C, for
nickel 358°C, for cobalt 1,120°C and for gadolinium
16°C.

The arguments of the previous section on para-
magnetism therefore indicate, since saturation
effects persist at these high temperatures, that what-
ever force it is that aligns the atomic dipoles to give
spontaneous magnetization, it must be equivalent
to a large internal magnetic field of some ten million
ersteds! It was not until 1928 that the nature of
these forces was discovered by Heisenberg. They
are clearly too large to be ordinary magnetic forces
and in fact they are due to an interaction, between
neighbouring atoms, which requires the language
of modern quantum physics for a full description.
An atomic electron spins about its own axis as well
as moving in an orbit round the nucleus.  The
elementary atomic dipole moments in ferromagnetic
materials are in fact due entirely to the spin motions
of certain of the electrons, the moments associated
with the orbital motions cancelling out. Now a full
quantum description of a spinning electron shows
that between any two electrons there is an inter-
action, known as exchange interaction, which tends

WIRELESS WORLD, JANUARY 1958

-t ol d TR

Fig. 2. Variation of the spontaneous magnetization Is of

jron, nickel and cobalt, with temperature T. Iso is the
spontaneous magnetization at absolute zero of temperature
and Tc is the Curie temperature. Curve (a) is given by
the simple Weiss theory, (b) by an improved Weiss theory
and (c) records the experimental values of iron, nickel
and cobalt.

to set the spin dipole moments either parallel or
antiparallel to each other, depending on the details
of the situation. The effects of exchange inter-
actions in simple molecules are well established, but
a metal consists of many millions of interacting
atoms and the theory has not yet been fully worked
out in rigorous detail. There is no doubt, however,
that spontaneous magnetization is due to an align-
ment of the spin motions of certain electrons in the
material under the action of exchange forces.

It is argued that the alignment will be parallel
rather than anti-parallel if the number of inter-
acting atoms is large and if the radius of the electron
orbits is relatively small compared with the distance
between the atoms. Now the electrons in an atom
are arranged in “shells ” at different distances from
the nucleus. In an atom of an element belonging
to the group known as the transition metals the re-
sultant dipole moment is due entirely to the elec-
trons in an inner shell known as the 3d shell. The
magnetic effects of the other electrons cancel out.
Of these metals, iron, nickel and cobalt have the
smallest ratio of 3d radius to atomic separation.
That they are ferromagnetic is therefore in accord
with the conclusion above. It is of great interest to
note that manganese and chromium, both of which
are transition metals, but paramagnetic when pure,
can be rendered ferromagnetic by alloying them
with certain other metals, thus altering the inter-
atomic distances. For example the Heusler alloys
are ferromagnetic. They contain manganese, copper
and aluminium but no iron, nickel or cobalt. Com-
pounds of manganese with arsenic, with bismuth,
with tin, and several other elements are ferro-
magnetic. Chromium compounds containing anti-
mony, arsenic, platinum, or a number of other
elements are ferromagnetic.
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Gadolinium is the only pure element other than
iron, nickel and cobalt which is known to be ferro-
magnetic, though it is suspected that dysprosium
might be at very low temperatures. As in the
transition metals, the atomic dipole moment of
gﬁdltl)linium is due solely to the electrons in an inner
shell.

There is a group of non-metallic materials which
exhibits properties resembling those of the ferro-
magnetic metals. They are intimate mixtures of
iron oxide and oxides of divalent metals and have
recently gained commercial recognition mainly
because of their high electrical resistivity, as I shall
discuss in more detail in a later section. They are
known as ferrites, and the term ferrimagnetic has
been coined for the rather different arrangement of
atomic dipoles in these materials. They resemble
ferromagnetics in that they are spontaneously
magnetized and have a domain structure, and they
are often included under that title. A ferrimagnetic
must be a compound because two kinds of dipole
are involved. Nearly all the dipoles of the one kind
arc aligned parallel to each other, while the others
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Fig. 3. Example of the arrangement of spontaneous mag-
netization in a domain structure. The alignment of
atomic dipoles is illustrated in two of the domains.

are also aligned but in the opposite direction. The
situation is illustrated in Fig. 1. Spontaneous
magnetization results from this anti-parallel arrange-
ment since one kind of dipole is more numerous
and/or has a larger dipole moment.

The general formula for a ferrite is Fe,MO, where
M is any divalent metal, for example copper, silver,
magnesium, manganese, lead, zinc, etc. The crystal
structure is of the type known as a spinel, that is
the oxygen atoms are arranged on a close-packed
cubic lattice and the metallic atoms occupy: the
interstices between the oxygen atoms. There are
two kinds of interstice and they are known as tetra-
hedral and octahedral sites. A metallic atom in a
tetrahedral site is surrounded by four oxygen atoms
and in an octahedral site by six.

The elementary dipoles in a ferrite are the metal-
lic atoms, those in one kind of site forming one
spontaneously magnetized super-lattice and those
in the other forming the oppositely directed super-
lattice. There are twice as many octahedral as
tetrahedral sites and so an overall spontaneous
magnetization results. Exchange forces are again
responsible for the spontaneous magnetization, but
whereas in a ferromagnetic metal the interaction
favours parallel alignment, in a ferrimagnetic the
interaction of predominant importance is that
between a metallic atom in a tetrahedral site and
its neighbours in octahedral sites, and this inter-
action is negative, favouring anti-parallel alignment,
and the two oppositely magnetized super-lattices
result. The intensity of spontaneous magnetization
in a ferrite is, of course, considerably smaller than
that in a ferromagnetic metal.
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Only at absolute zero of temperature does the
magnitude of the spontaneous magnetization in
ferromagnetic materials correspond exactly to com-
plete alignment of the elementary dipoles. Above
this temperature thermal vibration of the atoms
always causes a few dipoles to be unaligned. At
the Curie point the thermal agitation is sufficient to
override even the strong exchange forces and full
disorder sets in with the complete disappearance
of spontaneous magnetization.

The variation of the intensity of spontaneous
magnetization, I,, with temperature is shown for
iron, nickel and cobalt in Fig. 2. Long before
Heisenberg, in 1928, identified exchange interaction
as the force producing spontaneous magnetization,
Weiss had shown (1908) how the phenomenon could
be understood in terms of a hypothetical molecular
field and he derived an expression for the depend-
ence of I, on temperature which to a first approxi-
mation agrees well with the observed variation. He
supposed that each elementary dipole behaved as
if acted upon by a molecular field, which he assumed
to be proportional to the mean magnetization of the
specimen. The molecular field is now recognized
as an approximate representation of the exchange
forces, since the exchange force tending to set an
atomic dipole in a particular direction is greater the
larger the number of its neighbours already set in
that direction, that is the larger the magnetization,
I, in the material surrounding the dipole. Weiss
used this assumption in elaborating upon the Lan-
gevin theory of paramagnetism which showed that
the intensity of magnetization of a paramagnetic
specimen depended upon H the applied field, and
T, the absolute temperature, according to the

relation:
I=1, tanh (uH/ET).

# and k are the atomic dipole moment and Boltz-
mann’s constant respectively, and I, is the magnetiza-
tion which would be observed if all the atomic
dipoles were perfectly aligned. The presence of T
reflects the effect of thermal vibrations. For H Weiss
substituted WI, where W is the molecular field con-
stant, thus
I=1, tanh (uWI/ET).

This relation contains the dependence of I upon T.
Since the applied field is zero, I is here the spon-
taneous magnetization, I,. The relation above is
plotted in Fig. 2 with the experimentally observed
variation. The Weiss theory is only an approxima-
tion to the real state of affairs, and the fuller theories
are complex and not yet fully worked out,

The molecular field representing the exchange
forces proves to be of the order 10 million cersteds.
It will be clear, therefore, that the fields used in
practice, which seldom exceed 10,000 cersteds, are
negligible in comparison and cannot change the
magnitude of the spontaneous magnetization by a
significant amount. The complicated changes in the
overall magnetization of a specimen which occur
when it is subjected to an applied field must there-
fore be due to changes in the direction of I, in the
domains of the sample. Recent studies of such
changes have contributed enormously to our under-
standing of ferromagnetic behaviour and I shall
describe the main features of domain theory in the
following sections.

(To be continued)
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Gold Dip-Plating, using “ Atomex”
solution developed by the Baker Plati-
nium division of Engelhard In-
dustries, is claimed on a variety of
metals, including copper, zinc, nickel,
iron, steel and pewter. The plating
takes place by ionic displacement so
that no electric current is necessary.
Thus there is no possibility of elec-
trical shielding and a uniform deposit
even in recesses is obtained. Control
of temperature and pH is necessary,
particularly when depositing on
copper and for obtaining consistent
colour in decorative work. The solu-
tion may be operated between 60°C
and boiling point, except for deposi-
tion on copper, when the range is
from 45° 1o 75°C. The pH is initi-
ally between 7 and 8, and should be
kept in this region during deposition
by adding small amounts of ammonia.
Otherwise the solution becomes
slightly acid and the pH drops to 6.
All the gold in the bath can be
used and the spent solution thrown

away. Suitable container materials
are polyvinyl plastics or glass.
Gas  Electrochemical Cell using

hydrogen and oxygen (or air) has
been developed by the National Car-
bon Company of America, and is
described in the October 1957 issue
of Electronics.
pressure of about one atmosphere
into a hollow porous carbon rod sur-
rounded by potassium hydroxide as
the electrolyte. The reaction pro-
duces water, which is removed by
evaporation. As this is the only by-
product the cell theoretically has an
infinite life.  About one volt is
developed, and it is hoped to produce
as much as 1kW per cubic foot of
cell volume.

Photocell-Powered Ohmmeter, using
a selgmum cell as the source of
electric current for a resistance
bridge, has been developed by the
Fairey Aviation Company for testing
the firing circuits of guided missiles.
The idea is to ensure that the elec-
trical energy applied to the missile
remains below the safety margin so
that there is no danger of accidental
ignition. Hitherto current or voltage
limiting devices have been used, but
of course these can break down.

Left: Photocell-
powered ohm-
meter.
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Each gas is fed at a.

ecteical

Noteboo®

With the selenium cell the output
under any condition of light satura-
tion or failure cannot exceed a short-
circuit current of 10mA or an open-
circuit voltage of 0.7V. The bridge
itself will measure 0-10kQ? in four
ranges with a fundamental accuracy
of +0.3%. The actual accuracy
achieved, however, depends on the
measurement sensitivity, which in
turn depends on the current result-
ing from the light falling on the
photocell. The light intensities re-
quired to produce detectable gal-
vanometer currents with different
range and scale settings and a +10%
change of the “unknown” element
vary between 0.7 and 13 foot candles.
These are sufficient to give a
measurement accuracy of approxim-
ately £59%.

Ultra-Violet Galvoe Recorder seen
recently in operation at the Radar
Research Establishment combines
the sensitivity of galvanometer in-
dication with the ability to give
directly written records. This is
achieved by using mirror galvano-
meters to reflect ultra-violet radia-
tion from a mercury vapour lamp on
to ultra-violet-sensitive recording
paper. The trace is developed
simply by exposure to daylight, and
becomes visible immediately with
low writing speeds and in less than
ten seconds with high speeds. Made
by New Electronic Products, the in-
strument provides six recording

channels and has paper speeds of
0.2, 0.6, 2 and 6 inches per second.
A trace velocity as high as 10,000
inches per second can be obtained,
and the galvanometers will operate
over a frequency range from d.c. up
to 2kc/s.

The records are said to

recorder.

Above : Ultra-violet galvo

be permanent unless exposed for a
considerable time to strong daylight,
and will remain stable for weeks
under normal room illumination and
hold indefinitely if filed away in the
dark. For real permanence they can
be fixed by standard photographic
methods.

Valve Matching Circuit.—D.C. am-
plifiers commonly consist of balanced
push-pull stages. Drift can take
place if variations in heater voltage
affect one valve of a pair more than

the other. A new circuit described
by D. J. R. Martin in the Degember
issue of Electronic and Radio En-
gineer makes it possible to adjust the
sensitivity of a valve to heater-voltage
changes. Pairs of valves can then be
matched so that balance is maintained
even when the heater voltage varies.
The matching principle depends on
the fact that when heaters are sup-
plied from a high-impedance source,
changes in heater current have a
much greater effect than do changes
in voltage when the valves are sup-
plied from a low-impedance source.
Differential adjustment of the source
impedance “ seen ” by pairs of heaters
in balanced amplifiers can _thesefore
be used to equalize the sensitivities of
the heaters to supply variations. In
the cirzuit diagram, adjustment of R,
alters the source impedance. For ex-
ample, with the slider in the extreme
right-hand position, r, is connected
directly across a transformer winding,
and therefore “sees” a very low
source impedance, while r, “sees ” an
impedance made up of R, in parallel
with something in excess of R,. The
left-hand valve is then supplied with
heater power from a high-impedance
source, so that it isvaffected more by
power-supply variations than the
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right-hand valve. By adjusting R,
the sensitivities of the valves can be
equalized.

Transistorized Timer recently intro-
duced by Venner Electronics uses 46
transistors but has a consumption of
only 1 watt at 12V. It it constructed
from nine packaged stages and has a
range of time measurement of
0.lmsec to 27.8 hours. The basic
time reference is a transistorized
crystal oscillator operating at a fre-
quency of 10kc/s. Pulses from this
are passed via a gate to four decade
counters, and thence to a mechanical
counter. The division ratio given by
the four decades is 10,000, so that
the mechanical counter receives 1
pulse per second. The elapsed time
can be read in seconds from the
mechanical counter, with four
decimal places taken from meters,
calibrated 0-9, connected to the de-
cades. The gating is arranged so
that the open or closed times of
contacts can be measured, or the
time between one pair of contacts
opening or closing and another pair
opening or closing. Operation by

pulses is also catered for. Another
timer has been developed by Venner
for measuring the speed of road
vehicles. This gives the time inter-
val between the operation of two
pressure switches which are actuated
by the vehicle crossing two rubber
tubes laid across the road at a
known spacing. The switches open
and close a gate which allows cycles
of a 2.5-kc/s signal (obtained by fre-
quency division from a 10-kc/s
crystal oscillator) to be counted by
three decades and displayed on
three meters with digital scales. The
frequency and rubber tube spacing
are chosen so that the vehicle speed
can be quickly calculated from the
meter indication.

Helical Magnetization Patterns in
magnetic wires, produced by the ap-
plication of coincident circular and
longitudinal fields, may provide the
basis of a new kind of matrix store
which is simpler and cheaper to
manufacture than existing ferrite-core
and magnetic-cell types. El).(lplorator

work is being done by A. H. Bobec

at Bell Telephone Laboratories. The
idea is that the matrix shall consist of
arrays of vertical magnetic wires in-
terwoven with horizontal copper
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wires. Current passed through the
magnetic wires produces the circular
fields around them and current
through the copper wires the longi-
tudina] fields. The preferred direc-
tion of magnetization in the magnetic
wires can be shifted from the normal
longitudinal path to a helical path by
mechanical torsion or perhaps even-
tually by processing during manufac-
ture. The storing of a binary digit
requires two coincident current pulses
—one in a magnetic wire and the
other in a copper wire. Reading out
is accomplished by applying a strong
longitudinal field in the reverse direc-
tion, and the read-out signal is
detected across the magnetic wire. It
is thought that at least 10 binary digits
per inch could be stored without in-
teraction on a magnetic wire formed
by coating a conductor with magnetic
material. Transistors could probably
be used for the drive circuits.

Integrated Tuning Assemblies giving
a simultaneous change of capacitance
and inductance are being developed
by Plessey for u.h.f. tuners. They
consist of variable capacitors with
stators incorporating inductive loops.
When the rotor (which has no con-
nections made to it) is unmeshed
from the stator it becomes in effect
a short-circuited secondary coupled
to the inductors, thereby reducing
their inductance at the same time as
the capacitance is reduced. This
system has been known as a “butter-
fly  resonator in the past because of
the particular shape of the rotor
vanes.

Superconductive Storage Element
devised by International Business
Machines and mentioned in our
November, 1957, issue (p. 547) de-
pends on the magnetic flux produced
by circulating currents induced in a
superconductive lead sheet. (The
superconducting condition being ob-
tained by operation at extremely
low temperatures below 10°K.) The
lead film deposited on an insulator,
has a hole cut in it with a lead bar
metallized across. When a current
pulse is sent through the drive con-
ductor the resultant build-up of
magnetic flux links with the super-
conductor and induces currents in it,
as shown in the next column. These
circulate indefinitely because of the
zero resistance and set up their own
magnetic flux. Whether a “1” or a
«0” digit is stored is determined
by the direction of the induced
currents. Actually, the initial build-
up of induced current is quite com-
plex because the presence of a mag-

netic field affects the threshold of -

superconductivity and the induced
magnetic field opposes the driving
field. Reading-out is achieved by
sending a current in the reverse

"direction along the drive conductor.

This causes the induced currents to
collapse, and the resultant change
of magnetic flux induces a current
ulse of one direction or the other
in the sense conductor. An experi-

ORIVE CONOUCTOR
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INSULATION

‘\
CROSS BAR

SUPERCONOUCTING
SHEET

INSULATION
SENSE CONOUCTOR

LEAD FiLM

“ONE e
%

R AR

“2€R0"

i NE

v

FLUX LINES

mental element described in the
IBM Yournal of Research and
Development for October, 1957, is
said to operate about 100 times faster
than ferrite-core stores and to re-
quire less than a half of their driving
current.

Thermal Delay Relay with greater
rigidity and resistance to shock than
conventional bi-metal strips has an
actuating element which 1s fixed at
both ends and expands lonhgitudinally
when its heater is energized. A
simple mechanism (shown diagram-
matically in the sketch) multiplies the
difference in expansion between this
element and a similar passive ele-
ment so as to move the contact arm
towards or away from the fixed con-
tact. Ambient temperature changes
expand the two elements equally and
so do not move the contact arm. The
time delay is set by the adjusting
screw and arm, which determine the
initial contact gap and consequently
the time required for operation.
Made by G.V. Controls, the relay: is
available from Mercia Enterprises in
various types and ranges, with time
delays from 0.5 to 180 seconds.

ADJUSTING
ARM

WITH HEATER

PASSIVE — ] |
ELEMENT
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IMAGE ORTHICON GAM'ERA Type BD808 (iliustrated)
Features

MARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED,

Uses either 3 or 43* Image Orthicons.

Designed for ease of servicing, excellent accessibility
and plug-in sub-units.

Four position turret will carry any combination from
2-inch to 40-inch lenses. 8o-inch and zoom lenses may
also be used.

Viewfinder can be tilted up or down to give the most
comfortable viewing position.

Camera Control Unit may be used with 10" picture
tube and 3" waveform tube, or with 14" picture tube
and 5" waveform tube.

Remote control of light intensity by variable graded
filter.

Optional remote control of focus and turret. Optional
semi-automatic alignment circuit.

Built-in turret for neutral density and colour filters.
Full range of accessories available for both studio and
outside broadcast roles.

WIRELESS WORLD

BROADGAST VIDICON CAMERA Type BD364

The most recent addition to the Marconi range of
Television Equipment.

Features

® Compact, easily operated by one man. The camera has
integral viewfinder with 7* tube and 2}” waveform
monitor and includes all operational controls.

¢ Channel consists of Camera and Power Supply only—
but optional Remote C.C.U. and Monitor position
available.

e Use of close-tolerance double-triodes in all valve
circuits except one and printed wiring assemblies
ensures great reliability.

e Rapid semi-automatic beam alignment, built-in
aperture correction and gamma correction Ccircuits
are provided. Designed to make the best use of any of
the present Vidicon tubes and with ample flexibility
to deal with foreseeable developments,

® 4-position turret with positive location takes wide range
of fixed and zoom lenses,

MARCONI

COMPLETE SOUND BROADCASTING AND TELEVISION SYSTEMS

105

CHELMSFORD, ESSEX, ENGLAND
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S.T.C. are able to offer a range of high-
performance close-tolerance | Mc/s crystal

units. The range comprises :—

S.T.C. .
A DESCRIPTION | EQUIVALENT

4044 | 2 pin metal containers | DEF. 5271 Style B

4046 | 2 pin metal containers | DEF. 527I Syle D

4013 | BTG glass envelopes | DEF. 5271 Style E

The above units all meet the extreme climatic conditions laid down in RCSI|

As a direct replacement for the | Mc/s crystal unit in the
popular BC221 wavemeter S.T.C. offer a unit mounted in a glass
envelope with a special international octal base (service
equivalent 10XXARS).

meet the vigorous bump and vibration requirements of
interservices specifications.

can be supplied to a minimum frequency tolerance of

ALL UNITS + 0.005%, over temperature range — 55°C to + 90°C.

can be manufactured for operation at either series resonant
or at 30pF or 50pF input conditions.

have excellent short and long term stability.

Srandard Telephones and Cables Limired

istered Office: C ght House, Aldwych, W.C.2.
QUARTZ CRYSTAL FACTORY: HARLOW . ESSEX




Starting Tape Driving Mechanisms’

MECHANICAL DESIGN TO AVOID LOO?

lN magnetic recorders used for analogue signals
(including broadcast programme material) the tape
mechanism can be divided into three parts, the take-
off or feed reel and tension device, the take-up reel
and drive, and the drive capstan and pinch wheel.
Such a combination is shown in Fig. 1 in which
the tape tension on the feed side of the capstin is
provided by mesans of a reel motor connscted to
exert an anti-clockwise torque as viewed from above.
Ideally, the operation should be that the reeling de-
vices set the desired tape tension and that the capstan
is concernsd only with taps motion. Practical con-
sideratidns, however, set limits to the extent to which

PINCH WHEEL

DRIVE MOTOR
Fig. I. Typical tape driving mechanism.
this ideal may be achieved, the most important bzing
(a) the inertia of reels, reel motors and taps, and (b)
the variation of the outside radius of the tape on the
reels throughout the playing time.

Under running conditions the effzct of the varia-
tion of the radius of the reeled taps may be mini-
mized by using reel motors with suitable torque/
speed characteristics, but the effects of inertia and of
tape radius during the starting period cannot be
modified without considerable elaboration of the
mechanism. Consequently. it is difficult to avoid
the formation of locps on the take-off side when the
pinch wheel engages the tape with the rotating cap-
stan. The formation of loops is generaliy followed
by snatching as the take-up rezl regains control. This
irregularity of take-up tension can lead to undesir-
able effects such as unsven resling, local stretching
of the tape and, in bad casss, tearing.

Alternative Solutions.—One way of tackling the
difficulty is to pass the tape through low-inzrtia
“ reservoirs ” (e.g., vacuum boxes) on each side of the
capstan and to control the reel motors by servo-
mechanisms responsive to the position of the taps in
each of the reservoirs. This method is often adopted
if very fast start and stop times are required (e.g., for
digital information in data processing equipment).

Another method is to tolerate the time required
for acceleration of the reels and to engage the pinch
wheel when the tape motion has reached its correct
speed, i.e., when the tape speed is substantially equal
to the peripheral speed of the capstan. While the tape

L:i Communication from Telefunken G.m.b.H. via EM.L.
td.
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is being run up to full speed, it must be prevented
from touching the capstan. It is also possible to
engage the pinch wheel before energizing any of the
motors, but the time required to reach steady speed
conditions will then be unduly long because of the
inertia of the capstan fiywheel. If the drive motor is
of ths synchronous typs, the settling time will again
be incrzased. Fig. 1 shows a flexible coupling be-
tween the drive motor and the capstan flywheel;
thzse form a mechanical iow-pass filter. Transient
oscil’ation in this coupling on starting can add
further to the delay in reaching the steady state.
The following proposals make use of the second
mesthod suggssted above, in which the acceleration
tine is tolerated, first, for the simple case where the
desired taps speed has only oae value and, secondly,
for the more complex case where provision is made
for more than one tape speed. In each case, the
pinch wheel is actuated by an electromagnet, which
is, in turn, energized via a relay. In each case, also,
the tape sp=ed is sensed by passing the tape over an
auxiliary wheel, called a tape wheel, which has a
spesd-measuring device fitted to its spindle.

Single Spesd Operation.—In the simple case, as
shown in the block diagram of Fig. 2, it will be seen
that an anilogue of the spsed is compared with a
fixed reference, and when the difference drops below
a threshold level, the relay is energized and the pinch
wheel engagss the tape with the capstan.

One convenient form of speed-measuring device
consists of a magnet and an eddy current disc (or cup)
such as are commonly uszd in indicating tachometers.
Oae can imagine a tachometer, the hair spring of
which is so biased that the needle is normally held
agy'nst the zero stop until the speed reaches the
required value. If the needie operates an electrical
contact as soon as it moves away from the stop, a
relay can be energized and this in turn can operate
an electro-magnst which moves the pinch wheel to
i*s ooerative positioa (Fig. 3).

Another spsed-sensitive device which may be used
is a tacho-gencrator, preferably of the permanent
magnst typs, arranged to give either a d.c. or an
a.c. output. In either case, the output voltage is an
analogue of the spzed and, in the a.c. case, the fre-
quency of the output is also an analogue of the speed.

Fig. 2. Basic principle of pinch wheel control.
TAPE SPEED
ANALOGUE 2 l
PINCH WHEEL
T
COMPARATOR RELAY
REFERENCE l
ANALOGUE
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Fig. 3. Eddy current speed indicator.
TAPE WHEEL
. CENERATOR Left: Fig. 4. Tacho-genera-
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/ tor for
analogue.

! JRELAY
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Right: Fig. 5. Par-
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Fig. 6. Optical generation of speed analogue.
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SPRINGS
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Fig. 7. Centrifugal switch.
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A very straightforward embodiment of this prin-
ciple, in which the speed analogue is the output
vostage, uses the minimum value of operating current
for the relay as a reference and so avoids the need
for the separate reference shown in Fig. 2. Hence,
all that is needed is to connect the generator direct
to the relay but. in the a.c. case, a rectifier is neces-
sary if the relay is not sensitive to a.c. (Fig. 4).

When the output frequency is used to provide an
analogue of the speed, the resonant frequency of a
parallel-tuned circuit may be ussd as a reference as
shown in Fig. 5. At low tape speeds, the impedance
of this circuit will be low compared with that of the
series resistor, and the relay, which must be sensitive
to a.c., is virtually short-circuited. However, as the
speed approaches the required value, the effective
impedance increases and eventually the relay be-
comes sufficiently energized to operate. A series
resonant circuit can be used in much the same way,
the internal inductance of the generator being tuned
by a series capacitance.

It will be realized that each of the methods so far
described involves loss of energy which is obtained
from the tape driving motors, via the tape. The tape
will experience a drag from this cause, in addition to
that dus to the inertia of the system. This may be
obviated by the use of a more refined transducer
whaich modulates an auxiliary power supply. Fig. 6
shows an example using this principle : power is sup-
piied to the relay by light from an exciter lamp falling
on a photovoltaic cell via a chopper, consisting of a
low-weight slotted disc carried on the spindle of the
tape wheel. The a.c. output from the cell is at a
frequency which is an analogue of the speed. The
reference may be a tuned circuit, of either the series
or parallel type, as already described.

A centrifugal switch requiring a low operating
torque and adding only a moderate inertia to the
syst>m may also be used. Fig. 7 shows a very useful
form of this device in which two spring contacts are
held apart by an insulated pad bearing on the lower
spring. As the speed increases, centrifugal force act-
ing on a pair of weights aistorts the springs which
carry the weights and relieves the pressure on the
spring contact so that the pinch-whezel relay circuit
is closed when the tape speed is correct. The fric-
tional torque is very small because the load on the
rotating parts is applied along the axis of rotation,

As the value of the speed analogue approaches
that of the reference, the pressure of the operating
contacts is at first so light that “chatter” is to be
expected with each of the devices so far described.
Therefore, the reference value must be so chosen that
the pinch-wheel relay operates at a tape speed which
is rather less than its final value, but not so much
less that engagement of the pinch wheel causes the
take-off tension to fall to zero, As the pinch whesl
engages the tape, it is rapidly accelerated to full
speed and the pressure of the operating contacts is
thereby increased to a satisfactory value,

Multiple Speed Operation. Provision is often made
for a choice of more than one speed, and accordingly
the block diagram of Fig. 2 must be amsnded as
shown in Fig. 8. It will be seen that the fixed refer-
ence must be replaced by a correct analogue of the
capstan speed, assuming that the diameter of the
capstan is not changed. If the capstan spindle speed
is kept constant for both values of the tape speed by
changing the capstan diameter, the fixed reference
system remains suitable.
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Fig. 8. Modified block diagram for multi-speed operation.
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Fig. 9. Differential speed control of pinch wheel.
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Fig. 10. Mechanical speed comparator.
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Fig. 11, Electrical speed comparator.
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Bzcause the input quantities are both of the same
form, i.e. rotating spindles, a differential gear train is
a suitable form of comparator, and an example of
this is shown in Fig. 9. A simple differential will
give an output speed proportional to the difference
between its input speeds and an output torque equal
to the differenc: between the input torques. The
particuiar arrangement shown in Fig. 9 makes the
speed difference zero and utilizes the torque differ-
ence to provide contact pressure. Accordingly, the
diffzrence betwsen the capstan speed and the tape
wheel speed is absorbed in a friction coupling, and it
is the reversal of friction, which occurs when the latter
speed overtakes the formsr, which causes the contact
operating arm to move to its alternative position.

Several other mechanical systems designed on
lin=s simi'ar to that of Fig. 9, or closely related there-
to, could be used but, since they all involve the use
of siipping couplings, they cause drag on the tape
wheel. These examples are by no msans exhaustive
and further devices, based on duplication of the
simple schemss already discussed, are possible. For
instance, a double version of the system shown in
Fig. 7 cculd take the form shown in Fig. 10. The
comparator then takes the form of a pivoted lever
with the pressure pads of two centrifugal governors
so arranged as to operate, one on each end of the
lever.

The comparison may also bs obtained electrically
by duplicating the system of Fig. 4 as shown in Fig.
11. In this case, two d.c. generators are connected in
series opposition to the pinch-wheel relay. When
the tape wheel gensrator output equals that of the
capstan generator, the current in the relay falls to
zero, releases the armature and completes the circuit
to the pinch-wheel magnet. Because the differential
voltage becomes small, or vanishes, the drag on the
tape under running conditions is low.

CLUB NEWS

Birmingham.—At the annual dinner of the Slade
Radio Society the president, C. H. Young (G2AK),
announced that 42 members had been enrolled during
the year, bringing the membership to 112. The club
meets on alternate Fridays at 7.45 at the Church House,
High Strest, Erdington. At the January 3rd meeting
N. R. Nicholl (vice-chairman of the British Interplanetary
Society) will speak on the instrumentation of space
vehicles. Sec.: C. N. Smart, 110 Woolmore Road,
Erdington, Birmingham, 23,

Bury.—The January meeting of the Bury Radio
Society will be held at 80 on the 14th, when members
will hold a debate on *“Phone versus CW.” Meetings
are held at the George Hotel, Kay Gardens. Sec.: L.
Robinson, 56 Avondale Avenue, Bury, Lancs.

Prestatyn.—Meetings of the Flintshire Radio Society
are held on the first Monday in each month at 7.30 at
the Railway Hotel. Sec.: J. Thornton Lawrence
(GW3JGA), Perran Porth, East Avenue, Prestatyn, Flint,

Rochdale.—A new club, to be known as the Roch
Valley Radio Club, has been formed in the borough.
Meetings are being held each Tuesday at 8.0 in the
Windmill Hotel, Sudden. Enquiries to D. J. Power,
2 Clement Street, Rochdale, Lancs.

Wellingborough.—At the January 30th meeting of the
Wellingborough and District Radio and Television
Society, L. Parker (GSLP) will speak on “This DX
Business.” The club meets each Thursday at 7.30 at
the Silver Street Club Room. Sec.: P. E. B. Butler,
84 Wellingborough Road, Rushden, Northants.
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HYBRID CIRCUIT FOR 12-VOLT

OPERATION WITH TRANSISTOR OUTPUT

By J. C. BECKLEY,* B.Sc.(Eng.)

Car Radio Receiver Design

lT has been appreciated for many years that it is
possible to obtain acceptable performance, in terms
of voltage gain, from thermionic valves operated
with low anode voltages such as are available from
car batterics. However, it is not possible to obtain
from a practical valve operating at low anode voltage
anything like sufficient audio output power to drive
a loudspeaker. Consequently, until quite recently,
all car radio receivers and similar mobile equipment
have incorporated standard mains valves and a
vibrator, or d.c. convertor, to provide a high line-
voltage.

The recently introduced power transistor is an
excellent solution to the output power problem,

Fig. 2.

R.F. AMPLIFIER

FREQUENCY CHANGER

because a suitable transistor with a 12-V supply
can provide several watts output. Many of the present
types of mains valve give a useful performance with
an h.t. of only 12V, but a new range of valves spec-
ially designed for this application is now available.

A hybrid design for a car radio has a number of
distinct advantages over all-valve and all-transistor
receivers. The present cost of transistors makes an
all-transistor receiver for this particular application
expensive, but a relatively inexpensive hybrid re-
ceiver may be designed employing four valves plus
one power transistor. The great superiority of the

*Muilard Ltd.

Theoretical circuit of the hybrid car radio receiver with an OCIé power transistor in the output stage.
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hybrid receiver is that the vibrator h.t. supply is
dispensed with. Speaking generally, both the tran-
sistor and the valve have much longer working lives
than the vibrator, and the potential reliability
afforded by the hybrid design is therefore very much
greater. Vibrator supplies usually involve an ex-
pensive transformer and, also, careful filtering of
the d.c. output is necessary to avoid introducing
interference from the vibrator. The characteristics
of the new valves permit the design of receivers having
the same performance as those equipped with normal
h.t. operated types, so that nothing is sacrificed
by omitting the vibrator pack. Moreover, the
current drain of the hybrid receiver is about two or
three times less than that of a conventional car radio.

A 12-V car radio receiver is described here for
medium- and long-wave operation and it is designed
around a normal production car radio tuning unit
incorporating permeability tuned aerial, r.f.,, and
oscillator circuits. The output stage is constructed
as a separate unit mounted with the loudspeaker.

The new range of valves for application in hybrid
receivers are the Mullard ECHS83, EBF83, and
EF98. The ECHS83 is a frequency convertor of
the well-known triode-heptode type. The ECHS83
heptode section is also applied as r.f. amplifier and
the triode section as a.f. voltage amplifier. The
EBF83 is a double-diode pentode and combines
the functions of i.f. amplification, detection and
a.g.c. The EF98 is a straight pentode which has
been designed to provide sufficient power output
(a few milliwatts) to drive the transistorized output
stage.

The output transistor is the Mullard OC16 power
transistor, which can be operated at a high value of
collector dissipation providing an output of about
2.5W.

Receiver Design.—The audio output obtainable
with a single OC16 is considered to be sufficient
for normal purposes. Push-pull operation has not

DRIVER QUTPUT

/2 ecHB3

. EF98

oc16
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been considered here because this design is intended
to apply to an inexpensive receiver.

The quality of a car radio depends to a large extent
upon the effectiveness of the a.g.c. since rapid and
intensive variations of field strength may occur when
the car is moving. In the hybrid car radio with a
low anode supply voltage the control voltage is
obviously small. In order to obtain effective control,
therefore, the grid base of the controlled valves is
kept small. In this receiver a.g.c. is applied to the
r.f. and mixer valves only. No a.g.c. is applied to
the if. valve as this would reduce the available
control voltage.

The r.f., mixer and i.f. stages are operated with
grid current bias. The values of grid leak chosen
are a compromise between circuit damping and valve
operating slope. The valves in the above stages
have a high internal impedance (>500kQ) so that
normal r.f. coils and i.f. transformers are employed.
The oscillator drive voltage required by the ECH83
mixer is much less than the value required for this
type of mixer operating at high anode voltage.
Thus, normal, medium- and long-wave permeability
tuned oscillator coils may be used in the hybrid
receiver, although the effective slope of the ECHS83
oscillator section is not as high as ordinary types.
The Output Stage.—In order to obtain sufficient
power output from the single OC16 (about 2.5W),
it is necessary to operate the transistor at a high
collector dissipation. The junction temperature
must be limited by the use of an efficient heat sink.
Fig. 1 shows the arrangement employed; the OC16
is mounted directly on 2-mm thick aluminium
bracket approximately 300sqcms in area. The
transformers associated with the output stage are
also mounted on the heat sink. The case of the
OCI16 is connected to the collector, the heat sink is
therefore at collector potential and must be insulated
from the main chassis.

The terminal voltage of a car battery varies con-
siderably due to variations of load and charge condi-
tions. A battery of nominal 12V is reckoned to have
an average voltage of 14V and a possible maximum
of 15V. Hence, the output stage is designed for a
normal voltage of 14V and safe operation at 15V.

The circuit is designed for continuous operation
at ambient temperatures up to 45°C. At 45°C the
junction temperature does not exceed 75°C, the
normal limit mentioned in published data. Opera-
tion at junction temperatures up to 90°C is possible
for short periods (life expectancy at junction tem-
perature of 90°C is greater than 200 hours) without
serious effect upon the transistor. This allows
occasional operation at ambient temperatures up
to 60°C. The circuit is safe from thermal runaway
at a battery voltage of 15 and junction temperature
of 90°C.

Circuit Description,—The circuit of the receiver,
which is shown in Fig. 2, is designed to permit direct
connection to a car chassis; the positive line is there-
fore earthed.

The tuning unit provides separately tuned aerial
circuits, L, and L,, for medium and long waves and
a single tuned r.f. coil, L, with an additional loading
coil, L,, for long waves. The input circuits are
designed to match a low-capacitance aerial. The
r.f. amplifier is the heptode section of an ECHS83
and is operated with grids 2, 3, and 4 at h.t. potential,
The valve has a grid leak of about 1.5MQ taken to
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a point 1.5V positive with respect to the cathode.

The ECHB83 is operated as a multipli-~ative mixer
with a Colpitts oscillator. The oscillator circuit
incorporates a single tuned coil, L;, for medium-
wave operation, an additional loading coil, L,
being switched into circuit for long waves. The
triode anode is connected to h.t. positive via a
choke, L,, which involves negligible d.c. voltage
drop, but provides sufficient inductance to avoid
restricting the normal frequency swing of the
oscillator. An inductance of about 25mH is adequate
for this receiver. The mixer section is operated
with a grid leak of about 2.5M Q connected to 1.5V
positive. An additional positive bias is applied to
the grid via a 10-MQ resistor taken to the plus 6V
point on the heater chain,

The EBF83 is grid-current biased by a 3-3-MQ
resistor returned to the cathode. A resistor, R,,
in the cathode circuit provides the positive voltage
which is applied to the grid resistors of the r.f. and
mixer stages. No a.g.c. is applied to this stage.

Detector and a.g.c. diode loads, R, and R, are
returned to the EBF83 cathode. The detector
load, R, is used as the volume control. The a.g.c.
voltage is derived from the anode of the i.f, valve
and is delayed by the positive voltage across the
cathode resistor, further delay being applied to the
mixer valve by the 10-MQ resistor, R,, taken to
plus 6V. In this way the control characteristics of
the r.f. and mixer valves are lined up to give optimum
signal handling.

Standard medium-impedance 470-kc/s i.f. trans-
formers are used in this receiver.

The detector output is fed into the triode section
of the first ECH83. The triode is biased by grid
current with R;,=10MQ. It functions as an a.f.
voltage amplifier.

The EX98 a.f. driver stage is operated as a tetrode
with g, connected to the anode. The output is
transformer-coupled to the output stage. A low
value resistor, R;, is included in the cathode circuit
across which negative feedback is applied from the
output stage.

Output Stage.—The OCI16 transistor is used in
the earthed-emitter mode with a series emitter
resistance R,. Base bias is derived from a resistor
R, in series with the heaters of the valves. The
non-linear voltage-current characteristic of the
heaters, decreases the effect of battery voltage varia-

1.

QUIESCENT

UIESCEN ___ZC__\SK

/VEQUWALENT RESISTIVE LOAD

tions on the bias voltage. A resistor of about 20
is required in the heater circuit in any case to drop
the voltage across the heaters to about 12.6V with
a nominal battery voltage of 14V. The low value
of base bias resistance, and the use of an emitter
resistor wound with copper wire (which has a small
positive temperature coefficient), give effective
stabilization of collector current with temperature.
A fuse is included in the collector supply as protection
against accidental short circuits between the heat
sink, which is at collector potential, and the chassis.

Matching Driver Valve to Transistor.—As the
input characteristic of the transistor is non-linear,
the reflected load on the driver valve is similar.
The performance of valves is generally. expressed
in relation to resistance loads, therefore it is neces-
sary to determine a resistance load equivalent of the
transistor input characteristic. Fig. 3 shows dia-

10

: 7

PERCENTAGE DISTORTION

0 t 2 3
OUTPUT (WATTS)

Fig. 4. Relationship between power output and distortion
for OC1é6 transistor.

grammatically how the load line of a low-limit transis- -
tor appears on the EF98 V,/I, curves. Low-gain
transistors generally have a low input impedance,
thus the matching transformer ratio is chosen so
that maximum power is available from the valve to
drive low-impedance transistors. However, the
optimum ratio is a compromise between perfect
impedance matching and the primary inductance
obtainable in an acceptable size transformer.

It is important that the matching transformer
is phased so that increase of collector current corres-
ponds to increase of anode current. This enables
maximum power to be obtained
from the valve and also helps to
minimize second harmonic by
partial cancellation of that gener-
ated in the valve and trans.stor.
Negative Feedback.—As pre-
viously mentonen negative fzed-
back voltage from the OCI6
collector is applied across a resis-
tor, Ry, in the cathode circuit of
the EF98. The feedback does
not increase the drive require-
mentsof thetransistor. In addition

f———

to decreasing the distortion, the
gain spread of the output stage,

\\_

due to the relatively large spread

|
QUIESCENT Va
VOLTAGE

Fig. 3. Reflected load lines of output transistor on V,I, curves of EF98 driver valve.
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of transistor characteristics, is

considerably reduced by the

application of feedback.
(Continued on page 39)
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| TRANSISTORS

SIEMENS EDISON SWAN ‘l.lul'r::l?
i CHANING CROEY ROAR: LaNDON, ¥
i aka Copry

EDISWAN transistors

MAZDA

If you are manufacturing or designing electronic
equipment you will find this folio of data sheets helpful
as a source of reference. It gives you comprehensive
information and characteristic curves covering the
whole range of EDISWAN Mazda transistors.

Simply ask for the P-N-P Transistor Folio
on your business notepaper.

SIEMENS EDISON SWAN LIMITED

s, 155 CHARING CROSS ROAD, LONDON, W.C.2, AND BRANCHES
TELEPHONE: GERRARD 8660. AN A.E.I. COMPANY

TELEGRAMS: SIESWAN WESTCENT, LONDON
CRC 15/4
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PERFORNMANCE ASSURANCE WITH

AN INSTRUMENT RANGE .
IN KIT FORM A

Q. Why has Cossor Instruments decided
upon this innovation ? e

i A. To make available a range of first-class
: ! measuring instruments at a considerable
58 ’ =5 saving in cost to the Buyer. '

Q. Are Kit instruments inferior in perform-
ance to their Factory-built equivalents ?

y A. Certainly not. If assembled and wired
| exactly in accordance with the Manual
of Instructions.

Q. A certain skill must, surely, be required
to build these instruments ?

A. None beyond the ability to use a small |
soldering iron.

| Q. How can a performance specification be
maintained without setting up test equip-
ment ?

a. Largely by the use of PRINTED CIR-

CUITS which allow no interference with
the layout of critical parts of the circuit.

Sl SR S

Q. How many Kit instruments are at present
. . available ?
Model 1071K Double Beam Kit Oscilloscope A. Three. 'cll'woDOstc)illoscopes, Z Single-
. . Beam and a Double-Beam, and a Valve
L’_St Price £69.0.0. Voltmeter. Others will follow shortly.
Hire Purchase Facikties.
Q. Could 1 have more information on these

Trade terms on application. interesting instruments ?

A. With the greatest of pleasure. Just write
to:

‘__——-—\/—_—"_\——_-

CG S Sﬂ R INSTRUMENTS LIMITED

The Instrument Company of the Cossor Group
COSSOR HOUSE - HIGHBURY GROVE - LONDON, N.5

Telephone : CANonbury 234 (33 lines) Telegrams : Cossor, Norphone, London Cables : Cossor, London



The negative supply to the valves’ cathodes +10

is filtered by an r.f. choke, L,, of about
40Q d.c. resistance. The transistor supply
is taken directly from the battery.

Decoupling of individual stages was not
found necessary in this receiver. The choke
Lg, together with a total capacitance of
100uF, C, and C,, across the valve supply
will generally provide sufficient decoupling,
but if it should prove inadequate R, and
C; may be included.

oureut (dB)

Receiver Performance.—(i). R.F. Stage
(ECHS83 heptode section).—The measured

r.f. gain at several frequencies is given in

Table 1 together with the r.f. circuit
impedance.

(#). Mixer Stage (ECHB83).—Measured conversion
gain at 1Mc/s= 17 times. ILF. transformer transfer
impedance = 87kQ. Conversion slope of ECH83 =
200mA/volt. Measured oscillator grid voltage = 1.0
to 1.5V rms.

(555). I.F. Amplifier (EBF83).—Measured gain at
470kc/s = 52 tumes. ILF. transformer transfer
impedance = 55kQ. EBF83 operating slope =
0.95mA/volt.

(v). A.F. Voltage Amplifier (ECHB83 triode section).—
Measured gain at 1,000c/s = 6 times. Output voltage
for 5% distortion = 1.8V rms.

(v). Driver Stage (EF98).—The optimum load of the
EF98 operating with V, + g, = 12.0V and Vv, =
12,6V is 4.5kQ. The valve is grid current biased
with R;, = 10M Q. Under these conditions a maxi-
mum power output of 13mW is obtained for 10%
distortion.

Table 2 gives the EF98 input voltage required
to drive the output transistor to full output and also
for 1W output. Sensitivities are quoted for both
average and low-limit gain transistors.

(vi). Outpur Stage.—

(a) Heat Sink:—The arrangement of Fig. 1 gave a
total thermal resistance of 4.5°C/watt when tested
in the laboratory. However, as the thermal re-
sistance would vary, depending on the circulation
of air and other local conditions, it is important to
measure the thermal resistance under actual working
conditions. A total thermal resistance of 4.5°C/watt
(or less) under working conditions is essential for
operation of the OC16 at the conditions mentioned
here.

(b) OC16 Operating Requirements:—

Supply voltage = 14V.

Collector current = 475mA (Preset by R,).

Collector dissipation = 6.6W (25°C to 45°C).
Collector load = 25Q,

Base Voltage 1.14V to 1.37V.

Base current = 6mA to 30mA.

Output power = 2.4W at start of clipping. (Into
transformer primary) 2.9W at 10% distortion.
(Fig. 4 shows the variation of distortion with tran-
sistor output power.)

Overall Receiver Perfermance,—

Heater Chain == 1.1A at 14V.

Measured Sensitivity.—Sensitivity figures are quoted
for an a.f. output of 1 watt with an average transistor
and a modulation depth of 30%. (See Table 3).
LF. Selectivity.—The overall i.f. response is approxi-
mately 7kc/s for 6dB down.
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(t=1Mc/s M0D.=30%)

Fig. 5. A.G.C. characteristic of the receiver.

A.G.C. Performance (See Fig. 5)—The a.g.c.
curve shows that a delay is maintained up to an
input of about 100,V at the grid of the r.f. valve,
The maximum signal handling of the receiver corres-
ponds to an input of approximately one volt at the
r.f. valve grid.

The receiver was tried in a modern car and no
difficulty was experienced with interference from the
dynamo or ignition system. It is possible that as the
receiver has valve cathodes floating, interference
may be introduced from the heaters. In this case it
may be necessary to filter the heater supply by in-
serting a low resistance choke in series with the re-
sistor R,.

TABLE 1|
' Frequency Circuit Impedance Gain*
1,000ke/s 67kQ 55 times
|,4°0kC/S 48kQ 40 ”
600ke/s 92kQ 7%
200ke/s 37kQ 3,
|

* Measured ‘rom r.1. valve grid to mixer grid. The above values of gain
correspond to a valve slope of approximately 0.8ImA/V.

TABLE 2
Low-gain | Average
transistor | transistor
Input for 109, distortion in
transistor output 1.0V rms 0.6V rms
Input for | watt output
from transistor ... .| 0.6V rms 0.36V rms l
TABLE 3

i R.F. Valve Grid Input

‘ Frequency I Aerial Input*

1,400kc/s 1.5V 10uV

1,000ke/s 1.0uV ing
600kc]s 1:0aV Y
200kc/s | 3.0pV 12,5V

*Measurements o the aerial sensitivity were made with a 47-pF capa-
citor between the signal generator and the asrial input.
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The receiver covers the medium and long wave-
bands only. It has been found that short-wave
operation is possible if capacitive tuning is em-
ployed.

The results obtained with the hybrid receiver
proved highly successful and very promising, not

only for car radios, but also for the future develop-
ment of other mobile communication equipment
fed from a low-voltage supply source.

The author is indebted to L. H. Light for the
design of the output stage, and for his advice in the
preparation of this article.

A PICKUP TO TRACK AT 2 GRAMS

THE design of barium titanate transducer pickups
with tracking weights of two grams or less was
described at the 1957 I.R.E. National Convention
by W. E. Glenn of the G.E. Company of America.

A sketch of the cartridge is shown in Fig. 1. The
2-mil barium titanate sheet is fastened on one side
to a stainless steel wedge. Thus, if this wedge is
bent, it will strain the barium titanate and so generate
a voltage between its surfaces. The 7-mil diameter
20-mil long diamond or sapphire stylus is force-
fitted into a hole in the 0.7-mil stainless steel quill-
shaped tip, and further secured with a small drop of
Araldite cement.

The cartridge is attached to the arm by butyl
rubber to allow it to retract before the cartridge or
record can be damaged if the pickup is dropped.
The vertical bearing of the arm contains grease
which damps the low-frequency resonance between
the stylus compliance and arm mass, and also ren-
ders the pickup less susceptible to external vibration.
The moment of inertia of the arm is reduced by the

~ same factor as
' the  tracking
g weight to se-
cure the same
stability with
warped records
as for a stan-
dard arm.

The small
section of the
vertical wedge
between the
quill and barium titanate provides the lateral stylus
compliance. Th= thickness of the quill is chosen so
that the vertical compliance is about one-fifth of this.
Vertical motion of the stylus does not produce any
output because of the lateral symmetry of the quill.

The upper frequency of resonance f between the
effective mass at the stylus tip and the groove wall
and stylus compliance is proportional to t/L?, where
t is the wedge thickness and L the wedge length.
The charge Q developed across the barium titanate is
proportional to FL*/t* where F is the flexing force.
For a given resonance frequency f and tracking
weight (which fixes F), this becomes Q « f/t. Thus
to secure the maximum possible output, ¢ is made as
small as possible, and L then chosen to give a suita-
ably high resonance frequency f. To avoid the
necessity for an input resistance of more than 1MQ
the capacity of the barium titana‘e element is made
about 1000 pF by choosing a suitable width.

Cartridges with different stylus compliances cor-
responding to tracking weights from 4 to 2 gm. have
been made. The effective mass at the stylus tip
for the 2-gm version is 0.1 mgm. The output after

Fig. 1. Sketch of pickup _#
cartridge. P
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Fig. 2. Frequency response with Cook 10-LP record.

compensation to the R.I.A.A. frequency characteris-
tic is about 40 mV. The frequency response using a
Cook 10-LP record run at 334 and 78 r.p.m. is shown
in Fig. 2, from which it is seen that the upper reson-
ance frequency is about 40 kc/s.

New Avo Multiminor

THIS new 19-range instrument has a maximum d.c.
current sensitivity of 100uA f.s.d. The meter series
impedances are 10,0002/V and 1,000Q/V for the seven
d.c. and five a.c. voltage ranges respectively. Poten-
tials up to 1,000 V a.c. or d.c. can be measured. Two
resistance ranges (0 to 20kQ or 0 to 2MQ) are pro-
vided, using an internal 13-V U12 cell with an adjust-
ment to compensate for ageing. The full-scale error
does not exceed 4%. Ranges are selected by a high-
qualit% rotating switch, the 18 fixed silver-plated con-
tacts being wiped by a double contact arm. Some of
the resistors are printed; one on a switch-plate forming
an integral part of the selector switch mechanism, and
another forming the universal meter shunt. Two models
at the same price of £9 10s are available, one for use
in very humid climates. The address of the manufac-

turers is 92-96, Vauxhall Bridge Road, London, S.W.1.
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Valves, Transistors and Efficiencies

By ¢« CATHODE RAY”

0NE of the little puzzles for the beginner is
how it can be that a valve (or transistor) is heated
less by a given number of watts put into it when
it is working hard than when it isn’t working at all.
This is so contrary to our own experience, which
is that the harder we work (physically) the hotter
we get.

Take for example an audio output stage driving
a loudspeaker, as in Fig. 1. Suppose it is receiving
40mA at 250V. That, of course, is an input power
of 250 x 40/1000=10 watts. If the grid is receiving
no signal, so that the anode current is pure d.c.,
the whole of this 10W goes into the valve, which is
heated accordingly. But if now the grid is made

+250V

T

70mA = -
la - —{ 400V

40mA 250V

ANODE CURRENT, T,

Above: Fig. I. If a
constant d.c. power is 10mA
supplied, why does the 1 t
valve s share become 0
less when the grid is
made alte nately more
negative and positive?

Right:  Fig. 2. Vari-
ations of current and
voltage in a typical ex-
ample of Fig. | during
one whole cycle.

U
~
o

GRID VOLTAGE.Vq

alternately more positive and negative at audio
frequency (and assuming for simplicity that the
valve’s characteristic curves are perfectly straight
over the parts concerned, so that there is no dis-
tortion) the average anode current and voltage
are just the same as before, yet some of the 10W
of power is going into the loudspeaker. So the
power going into the valve is that much less and it
doesn’t get so hot.

Fig. 2 shows the sort of thing that is happening
during one cycle of the a.f. signal. The sine wave
at the bottom represents the grid voltage being
swung above and below a —20V bias level. The
anode current I, increases and decreases in time
with it, with an amplitude (shall we say) of 30mA,
that it touches 70mA at maximum (A) and drops
to 10mA at minimum (B). Suppose the impedance
of the load at the frequency concerned is 5k,
purely resistive. Then when the anode current
rises by 30mA there is a drop of 30x5=150V
across the load, so the voltage at the anode falls
by that amount to 100V. Similarly at the current
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minimum it rises to 400V, as shown in Fig. 2.
As we see, the average current through the valve
is the same as when there is no alternation, and
this goes too for the voltage across it. Why, then,
is there less power being dissipated as heat in the
valve?

We can get a clue if we calculate the power at
various phases, say for a start the peak points A
and B. At A the power going into the valve is
100 X 70/1000=7 watts, and at B it is 400X 10/
1000=4 watts. If the signal swing were sufficient
to reduce either I, or V, to zero, then obviously
the power into the valve at those instants would
be zero, no matter how large the other factor might
be. The aim, then, is to make either factor—
current or voltage—as near zero as possible while
the other is high.

The average power during each whole cycle
can most easily be found by reckoning how much
is going into the load and deducting that from the
total supplied—10W. The power in a resistance
load is of course equal to the product of the
r.m.s. values of current through and voltage
across it. With a sine wave the r.m.s. value is
equal to the peak value divided by v/2. Soinour
example the power is 150 X 30/1000=-2=2.25W.
The valve dissipation is thus reduced from 10W
to 7.75W. And the efficiency (useful power—
power supplied) is 0.225, or 224%,.

This, incidentally, though not an impressively
high figure, is pretty good going for a triode, if
there is to te only moderate distortion. But why
be content with this; why not drive it harder,
so that both I, and V,, touch zero at the pecak min-
ima, the load resistance being adjusted to make
this possible? The answer is provided by the I,/V,
characteristic curves (Fig. 3), which are essential
for finding out the best working conditions. Even
although the triode curves here shown are some-
what idealized (I have never seen such good ones

N
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Fig. 3. Rather better than lifelike triode characteristic
curves with * load line '’ corresponding to Fig. 2.
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belonging to any real triode) it is clear that the power
that can be put into the 5kQ load—or indeed any
load resistance—could not be materially increased
without encroaching into the positive grid-voltage
region or the bottom bend region, both of which
would cause a quick rise in distortion.

The “V,=0” curve is a particularly irksome
restriction, ‘pecause it prevents us from getting
V, down to anywhere near zero. This is one reason
for the popularity of pentodes and kinkless tetrodes,
whose curves have shapes that allow wider voltage
swings (Fig. 4). Even so, in valves of the 10W
order there is usually a useless minimum voltage
of at least 50V.

Transistors present a much more attractive
plcture in this respect. Fig. 5 shows a typical set
of I./V, curves, which are spaced beautifully evenly
and have a useless minimum of only about 0.2V!
Even allowing for the working V. being much lower
than the corresponding V,, this is a vast improve-
ment. It is so near perfection that there is more
than merely academic interest in enquiring  into
the efficiency of a perfect output stage—one in
which both current and voltage touch zero. Fig. 6
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Fig. 4. Typical tetrode or pentode curves for comparison
with Fig. 3, showing reason for higher power efficiency.
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Fig. 5. Typical transistor curves, showing reason for still
higher efficiency.
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Fig. 6. Load line for an ideal output amplifier, restricted
only by Inability of current and voltage to be negative.

shows the load line in such a case. Current and
voltage swing up and down from the working point
P. For equal swings in both directions, obviously
I,2=21, and V,,,.=2V,. The output power,
calculated as before, is thus I, V,/2; and the input
is I, V,. So the efficiency is exactly 50%.

That is for *“ Class.A” amplification, in which
the power fed in is the same for all amplitudes,
because current and voltage swing equally up and
down so that their averages are constant. If the
efficiency is to be raised any higher, severe dis-
tortion is unavoidable, because even in this perfect
device the current and voltage are assumed not
to be able to go less than zero. That may seem
to bar the way to even tolerable a.f. reproduction,
let alone “ hi fi.”” But what can be done is to ampu-
tate one half of every cycle completely, because
that kind of distortion enables the efficiency to be
increased very substantially, and although the
distortion is drastic it can be put right by simul-
taneously amplifying the other half of each cycle
and bringing the separate halves together into
whole cycles. The method of doing this is known

s “ Class B” push-pull, and as we are at the
moment considering only the power efficiency
aspect I must assume you know all about the actual
method. In essence it consists in adjusting the
bias so that instead of the current starting from the
half-way mark (I, in Fig. 6) it starts from zero.
So the voltage starts at maximum and works down-
wards.

These conditions are shown for the working half-
cycle in Fig. 7. The r.m.s. current through the load
(as well as through the valve) is I,,,./1v/2, and the
r.m.s. voltage across the load is equal to V..
minus the voltage across the valve, so is V,,,./v2.
The output power is the product of these, namely,
Laz Vauar/2. The input power is equal to the product
of the supply voltage (assumed constant) and the
average current, which for a half sine wave is
21,0/ result, 21 ... V,.../7. So the efficiency is
LorVimee/2 = 21,02 Viue/m = n/4 = 784%. During
the second half cycle of this half of the amplifier
there is zero current all the time, consequently no
power at all; but the other half of the amplifier is
doing its 784%, so that is the theoretical efficiency
of the whole output stage.

At the present time, the power that a transistor

(Continued on page 43)

WIRELESS WORLD, JANUARY 1958



Janvary, 1958

Vbstoxion

The above recorder uses a synchronous capstan motor and
far use on 12 volt car battery a 50 ¢/s + | cycle 230 v,, 120 w.
power supply unit is available.

T.R.G.10 MINIATURE AMPLIFIER AND VERSATILE
PRE-AMPLIFIER. A modern miniature amplifier, measuring
only 44 x Sin. over front panel and projecting 194in. to the
rear. Uses C core transformer material to obtain low exter-
nal magnetic field and has less than 0.19, harmonic distor-
tion at 10 watts output. The amplifier response is level
15 ¢fs. to 50,000 c/s. within 0.2 db. The 3-valve pre-amplifier
will operate direct from recorder heads with correction
networks for difficult tape speeds and switched inputs are

rovided for radio, microphone and gram. with correction
or all recording characteristics,

«“SUPER FIFTY WATT” AMPLIFIER. This heavy
duty amplifier is available for long life under arduous con-
ditions. The normal life being 5,000 hours without valve
change.
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TAPE RECORDERS
and AMPLIFIERS

v The total hum and noise at 74 inches per second 50-12,000
c.p.s. unweighted is better than 50 dbs.

% The meter fitted for reading signal level will also read
bias voltage to enable a level response to be obtained under
all circumstances. A control is provided for bias adjustment
to compensate low mains or ageing valves.

% A lower bias lifts the treble response and increases
distortion. A high bias attentuates the treble and reduces
distortion. The normal setting is inscribed for each instru-
ment.

% The distortion of the recording amplifier under recording
cgl:llditions is too low to be accurately measured and is negli-
gible.

% A heavy mu-metal shielded microphone transformer is
built in for 15-30 ohms balanced and screened line, and
requires only 7 micro-volts approximately to fully load.
This is equivalent to 20ft. from a ribbon microphone and
the cable may be extended 440 yds. without appreciable loss.

+ The 0.5 megohm input is fully loaded by 18 millivolts and
is suitable for crystal P.U.s, microphone or radio inputs.

A power plug is provided for a radio feeder unit, etc.,
Variable bass and treble controls are fitted for control of
the play back signal,

r The power output is 4 watts heavily damped by negative
eedback and an oval internal speaker is built in for monitoring
purposes.

% The play back amplifier may be used as a microphone
or gramophone amplifier separately or whilst recording is
being made.

% The unit_may be left running on record or play back,
even with 1,750ft. reels, with the lid closed.

CP20A AMPLIFIER. This standard amplifier for extreme
tropical use will operate from 230 v. A.C. mains or 12 v.
car battery and give 15 w. output for a consumption of
5.5a. Inputs for 30Q balanced microphones, M.l P.U. and
Cr. P.U.

FOUR CHANNEL ELECTRONIC MIXER

An Electronic Mixer for four 30-50Q balanced line micro-
hones or special to order. Normal output 0.5 v. on
0,000 but | mW., 6000 balanced or unbalanced is

available as an alternative.

The 3-CHANNEL MIXER and PEAK PROGRAMME
METER is similar to the above but is fitted with a meter
reading peak signals with | second decay time and cali-
brated in dbs from zero level | mW., 600Q to +12 and
__20 balanced or unbalanced output by means of switch.

Full details and prices of the above on request

VORTEXION LIMITED,

Telephones: LIBerty 2814 and 6242-3

257-263, The Brondway, Wimbledon, London, S.W.19

Telegrams: “Vortexion, Wimble, London.”




110: ‘ WIRELESS WORLD JANUARY, 1958

ENROL wirh

CAREER- HOBBY
OR NEW INTEREST

E.M.L
Factories
at Hayes, England.

—_— -—— -yl m
PERSONAL & INDIVIDUAL HOME TRAINING IN—
Accountancy Commercial Subjects Heating & Ventilating Photography Secretaryship
Advertising Commercial Art Eng. P.M.G. Cert. Servo Mechanisms
Aeronautical Eng. Computers HighSpeed OilEngines Police Shorthand & Typing
A.R.B. Licences Customs Officer Industrial Admin, Production Eng. Short Story Writing
Art (Fashion, Hiustrat- Draughtsmanship Jig & Tool Design Production Planning Short Wave Radio
ing, Humorous) Economics Journalism Radar Sound Recording
Automobile Eng. Electrical Eng. Languages Radio Telecommunications
Banking Electrical Installations Management Radio Amateurs Television
Book-keeping Electronics Maintenance Eng. (C & G) Licence Time & Motion Study
Building Electronic Mathematics Radio & Television Tracing
Business Management Draughtsmanship M.C.A. Licences Servicing Transistors
Carpentry Eng. Drawing Mechanical Eng. Refrigeration Welding
Chemistry Export Metallurgy Sales Management Workshop Practice
City & Guilds Exams. General Certificate Motor Eng. Sanitary Eng. Works Management
Civil Service of Education Painting & Decorating Salesmanship and many others

Also courses for GENERAL CERTIFICATE OF EDUCATION, A.M.I.H. & V.E., A.M.S.E,
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can safely dissipate is its most serious limitation
as far as a.f. amplification is concerned, so this matter
of efficiency is particularly important. Suppose the
maximum rated dissipation for a particular type is
0.25W. Then with Class A amplification the maxi-
mum theoretical sine-wave output (the efficiency
being 509%) is also 0.25W. But in Class B only
100 — 7834% = 213% of the power put in is dissi-
pated in the transistor, so the output is 0.25 X
78%4/21}% == 0.91W—nearly four times as much as in
Class A.

So much for sine waves; what about square waves?
For them, r.m.s. and average and peak current are all
the same and could therefore all be equal to I,,,..
The voltage across the load—the output voltage—
could be V.. throughout the half-cycle, and con-
sequently the voltage across the valve would be
zero all the time. This last fact is enough to establish
that the efficiency would be 100%. In practice, of
course, such a figure is unobtainable. As Fig. 5
shows, even a transistor has a certain minimum
collector current (which increases steeply with tem-
perature) at one end of the load line, and a minimum
collector voltage at the other end. And then there is
base current. But efficiencies over 909, are possible,
so a very small transistor can generate quite a lot of
square-wave power.

One aspect of this is that a transistor output stage
would not (as one might have thought) be over-
heated by turning up the volume excessively far.
On the contrary it would run cooler, because the
sound programme would be distorted into approxi-
mate square waves, resulting in exceptional efficiency
(regardless of the unprintable thoughts of any
hi-fi exponents within earshot!)

Transitor D.C. Converters

Another aspect is the remarkably high per-
formance of transistor d.c. converters. These are
d.c. voltage raisers working on the same principle
as the vibrator systems used for supplying power to
car radio, except that they do the job electronically
instead of mechanically. This is not the cue for an
exhaustive treatise on these devices, but for the sake
of any who are totally unacquainted with them
(I did begin this time with beginners) I will explain
the general idea.

When current is made to flow through an inductor
(which is the thing you call a coil) a certain amount
of energy is stored in it. Before the current can be
stopped, that energy must somehow be released.
This can be demonstrated with apparatus represen-
ted by the simple circuit diagram, Fig. 8. It consists
of a car battery (or such like) and a coil with a large
number of henries—say a winding on a large trans-
former. When the connection is made, energy is
built up and stored in the magnetic field. The current
may take several seconds to reach nearly its full
value. Then break the circuit. But take care not to
hold the wires in your bare hands, for I have no
desire to be the defendant in a case of manslaughter.
The release of energy much faster than it was built
up makes it break out as a high voltage across the
newly formed gap, resulting in a spectacular spark,
far exceeding what one would get if an equal but
non-inductive resistance were substituted for the
coil,

In d.c. converters this relatively high voltage
(which can be stepped up still further by means of a
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secondary winding on the core) is brought under
control and rendered useful by adding a rectifier
and reservoir capacitor, as in Fig. 9. The rectifier is
connected in such a way that it prevents any current
passing through it from thes battery. But thz voltagz
induced by L at ““ break ” is in ths opposite polarity,
so finds it easier to send current throagh the rectifier
to charge C than to put on a show of fireworks at the
switch contacts.

Obviously, if one is to be able to draw a continuous
flow of current from C it is necessary to replenish
it at frequent intervals by turning the switch on and
off. In vibrator units the switch is a mechanical
one, operating on the same principle as an electric
bell. The rate of replenishment cannot in practice
be much more than about 10J ¢/s or its hum would
be too audible and its rate of wear excessive. Besides
acoustic noise to be mufflzd, its electrical noise has to
be suppressed.

A valve oscillator could be used, but a valve is an
inefficient switch. Even although in this role the
question of distortion does not arise, so that a
complete ““ off >’ can be obtained by using sufficient
negative grid voltage, no amount of positive grid
voltage achieves a complete “on”—the valve’s
resistance is always substantially more than none.
And if the grid is driven positive it, too, uses up quite
a bit of power.

But a transistor, as we have seen, is at its best when
working as a switch. By means of a feedback winding
on the transformer it can be made into a blocking
oscillator, which in effect turns itself on and off at
almost any desired frequency. Because it can
replenish C many times faster than a vibrator, it
has only a small fraction as much power to handle
during each cycle. Even at that rate it is completely
silent and hardly wears out at all. I am assured that
the overall efficiency—which takes account of losses
in the transformer as well as the transistor—can be

Imax. Vmax

Fig. 7. Current 1
and voltage con-
ditions during the
working half-cycle
in an ideal Class | v
B amplijier,

Fig.8. The basic principle
ofx vibrator and transistor
d.c. converters or voltage
raisers is the alternate
storage and discharge of
energy in the form of a
magnetic field.

N W . .
Fig. 9. If the inductive b
energy in Fig. 8 1s trans-
ferred periodically to a
capacitor it 1s available
for drawing off continu-
ously.
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as high as 859%,,but even the less efficient specimens
seem to be much better than vibrators. So it looks
as if the vibrator is doomed to extinction.

The transistor d.c. converter is more adaptable,
too. It can be used to generate very small amounts
of power, for which a vibrator would be clumsy. I
very much doubt whether a vibrator would be satis-
factory for running an oscilloscope from' a low-
voltage battery, but visitors to recent exhibitions
have seen an all-transistor oscilloscope demonstrated.
I suspect, too, that transistors are or will be in
brisk demand for radiation counters, which the way
things are going look like becoming standard house-
hold equipment!

During this digression in praise of transistor d.c.
converters, the beginners I imagined to be puzzling
over the problem of the unexpectedly cool valve
may by now be puzzling over something else.
They may have come fresh from being instructed
to the effect that a power generator yields its greatest
output when the resistance of the load is equal to
that of itself, the efficiency then being 50%. This
is a most important law, applying to all generators
and loads. Another lesson showed them that valves
(and transistors, if the teacher had got around to
them) are equivalent to power generators. I have
been talking atout efficiencies of 80% and 909%,
without a word on matching the resistances. So...!

Where is the fallacy?

There are really two (at least). One, of course,
is jumping to the conclusion that the condition
for maximum output is the most efficient condition.
And if you say, in a superior way, that even a beginner
wouldn’t jump to any such thing, I would mention
that in the early days of electricity supply the foremost
engineers were very confused on this issue.

Numerical Illustration

A simple example ought to make the matter clear.
The dotted line in Fig. 10 encloses an equivalent
generator, giving an e.m.f. of 100V and having an
internal resistance of 50Q. Let us calculate the output
and efficiency for three values of R: 10Q, 500 and
2500Q. The output power is I* R, and I being
E/(r + R) it comes to E2 R/(R 4 r)%. The efficiency
is this output power divided by the generated
power, EI. Working these out we have:

Load resistance, R 10Q 50Q 250Q
OQutput power .. 27.8W SOW | 27 8W
Efficiency 16.7% 50% 83.4%,

So the output power is reduced equally from its
maximum—50W--by either dividing or multiplying
R by 5 (the same applies to any figure), but dividing
reduces the efficiency whereas multiplying increases
it. If you worked out the algebra from the fore-
going you will have arrived at the very simple formula
for efficiency—R/(R + r)—which clearly increases
continuously as R is increased (or r reduced). To get
a high efficiency, then, see that R/r is as large as
possible.

The other fallacy is that all this is really irrelevant!
(But worth noting on the side.) We had been dis-
cussing the efficiency of valves and transistors as
converters of d.c. to a.c., and although the “ equi-
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valent generator > is a very useful idea, having a very
general application to things such as valves and
transistors, it relates to the “ signal > only and does
not concern itself with the d.c. “ feed” needed to
bring the valve etc. to its most suitable working point.
It is failure to appreciate this distinction that gets
people into a muddle over the direction of current in
the valve equivalent generator. They think that
because the feed current flows (according to standard
convention) from anode to cathode there is some
obligation to take that as the reference direction for
the signal current in the equivalent generator,
But feed current has nothing whatever to do with
the equivalent generator.

There is a related misconception that beginners

]

]

' )
Fig. 10. The dotted A :
line marks the bound- ' 5001 1
aries of an * equivalent y ! §R
generator "’ supplying a ! :
load, R. o E .
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should beware of in connection with the maximum-
output or matched-load law. An essential part of
that law is constancy of the generated voltage, E in
Fig. 10. In a valve equivalent generator E= — 10y,
where v, is the signal voltage applied between grid
and cathode. Generally speaking, with an output
stage one is chiefly interested in the greatest output
that can be obtained, without putting any fixed
restriction on v,. The really important restriction
is the amount of distortion that can be tolerated,
and the usual assumption is that v, is kept adjusted
to the point where the maximum tolerable distortion
occurs. Where that point lies depends not only on
the amount of d.c. power fed in but on the shape of
the characteristic curves. We have found the effi-
ciencies for full-sine-wave ‘and half-sine-wave re-
production assuming perfect shapes—50%, and 78.5%
respectively— so we know the maximum theoretical
output power of these waveforms, given the d.c.
input. Because valve characteristic curves, and even
transistor curves, are not perfect, the actual effi-
ciencies, and therefore outputs for given inputs, are
}ess; in some cases such as thermionic triodes, much
ess.

V.H.F. Sound Receiver LF.

WHEN v.hf. sound broadcasting started in this country,
set manufacturers adopted an if. of 10.7 Mc/s as this
was in use in the U.S.A. and on the Continent. Further
consideration has recently been given as to the suitability
of this frequency, mainly so far as interference to and
from other services is concerned.

Whilst on purely technical grounds certain other fre-
quencies showed a marginal improvement over 10.7
Mc/s, it is considered that those advantages would not
justify abandoning this almost universally adopted
frequency and the British Radio Equipment Manufac-
turers’ Association has, therefore, endorsed its Technical
Committee’s recommendation that 10.7 Mc/s should be
confirmed as the preferred i.f. for receivers used in the
U.K,, with the oscillator frequency on the low side of
the signal frequency.
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Producis

NEW ELECTRONIC EQUIPMENT AND ACCESSORIES

Oak Rotary Switch

A NEW Oak rotary switch known as the Model DQH,
and replacing the existing Model QH, has been iniro-
%;lc(e:d by N.S.F., Liud., 31-32 Alfred Place, London,

.C.l.

It incorporates an improved form of notched stator
plate which is said to completely eliminate trouble due
to loosening of the contact clips as a result of over-
heating during soldering operations.

The Model DQH has a 30° throw making available a
maximum of 12 positions on a single wafer and any com-
bination from 1 pole 12 positions to 6 poles 2 positions
(on-off) can be provided.

Illustrated is a typical 3-section switch and this can
be supplied fitted with an a.c. switch, but the rear two
wafers are then omitted.

New N.S.F. Model DQH Oak
switch.

Arcolectric miniature
10-amp switch.

Miniature 10-amp Switch

RECENTLY introduced by Arcolectric (Switches), Ltd.,
Central Avenue, West Molesey, Surrey, is an exception-
ally compact double-pole on-off switch rated at 10
amps at 250 volts a.c. Known as the Type S$254 it is
designed on the snap-action, micro-gap principle, has
silver contacts and is claimed to have been tested up to
250,000 operations at full rated load. A long pear-
shaped “dolly ™ is fitted and the price is 5s.

Improved P.V.C. Cables

A NEW range of electrical wiring cables suitable for
ambient temperatures up to 750°C (167°F) has been
introduced by Permanoid Ltd., New Islington, Man-
chester, 4. They are insulated by p.v.c. compounded
with a new long~chain polyester plasticizer known as
< Diolpate ” with a molecular weight of the order of
7,000. This has virtually no volatility at temperatures
below that of decomposition, and as a result there is no
migration. The insulation is also less affected by im-
mersion in oils.

Calibration Tape

FREQUENCY response measurements and tape re-
corder replay head alignment can be performed with the
aid of a new “Scotch Boy” twin track test tape.
On one track eleven constant frequencies from 40c/s
to 10ke/s (inclusive) are recorded to within +1dB of
the C.C.LR. specification. Each of these frequencies
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lasts about ten seconds and is preceded by an announce-

ment. On the other track is recorded a continuous 74-

kc/s tone for head alignment purposes. This 150-ft tape

costs 49s 6d and is marketed by the Minnesota Mining

Q\x;d Manufacturing Co. Ltd., Wigmore Street, London,
V.1.

Expanded Polystyrene

A CELLULAR structure is given to polystyrene in
“ Polyzote,” a product of Expanded Plastics, Ltd., 675,
Mitcham Road, Croydon, Surrey. This material is sup-
plied in granular form for moulding with a chemical
additive which forms a gas on heating, and fills the
mould with a cellular mass, which on cooling has high
strength and low density (1}lb/cu ft).

Although used chiefly for heat insulation, the dielectric
properties are good (resistivity >10''MSQ, permittivity
1.05, loss factor, tan 3, <<0.0005) and it has considerable
possibilities in radio and radar. One known application
is for the casing of a high-altitude balloon radar sonde
transponder where its light weight and transparency to
radiation (the aeridl system is enclosed) have obvious
advantages. Not so obvious perhaps is the fact that the
batteries retain their normal temperature and so function
longer in the low ambient temperatures of high altitude.

Moulded Resistance Elements

PRECISION resistance elements consisting of tracks of
high-grade phenolic of the type used in some of their
precision volume controls, can now be obtained from the
Plessey Company o meet specific requirements. So far
they have found applications mainly in industrial control
equipment, but they are equally suitable for use
wherever a stable, close-tolerance resistance is required
for the variable element in precision equipment.

Elements have been produced in resistance values
ranging from 25Q to 10 MQ, at present with a tolerance
of +5% and with a linear or logarithmic resistance law.
They are made in a variety ot shapes and are said to
maintain their stability when operated at temperatures
ranging from —40°C to +100°C.

The illustration shows two of the forms they can take;
one is a curved element, the other is a series of straight
elements, each of 10k{l, placed end-to-end. A sine/
cosine moulded track unit has also been produced for a
special type of poteatiometer. It is stated that a moulded
carbon brush is the most suitable type for the wiper.

The units are supplied to customer’s individual
requirements by The Plessey Co., Ltd., Swindon Com-
ponents Division, Kewbrey Street, Swindon, Wilts,

Examples of mouided carbon track elements made by Plessey.

45



News from the Industry

Anglo-American Agreement.—The
Radio Corporation of America has
arranged to acquire from Marconi’s
techn.cal information on the Dopp-
ler navigation system which will be
used in the design of R.C.A. equ.p-
ment for civil airlines. Marcons’s
have been producing Doppler equip-
ment for the R.A.F. tor the past
three years and introduced a new
type (AD2300) for civil use last June
(see W.W., August, page 396).

Solartron Expansion.—Work has
begun on the first section of a new
factory being built for the Solartron
group at Tower Hill, Farnborough,
Hants. This section of the one-
storey build.ng will have an area of
50,000 square feet and is planned to
be in use by next August. The
whole factory on the 15-acre site,
wh.ch will include a helicopter land-
ing space, is scheduled to cover
350,000 square feet.

Exco Electronics, Ltd., designed
and installed the complete nuciear
instrumentation ard control cir-
cuitry for PLUTO, the atomic re-
search reactor which recent'y com-
menced operation at Harweli. Ekco
are now working on similar equip-
ment for the Australian HIFAR
reactor at Lucas Heights and the
DMTR reactor for Dounreay, Scot-
land.

Audio Group.—Three companies
in the electro-acoustics fie.d—Audio
Amplifiers, Lid.,, CQ Audio, Ltd.
(formerly R.G.A. Sound Services),
and Romagna Audio, Lid.—have
formad what is to be known as the
Audio Group of Companies. The
directors are Stanley Kelly and A. R.
Neve. The headquarters are at 2,
Sarnesfield Road, Enfield, Middle-
sex (Tel.: Enfield 8262). Stewart
Hillman, formerly with Cosmocord,
has joined the group as general sales
manager,

Aerialite, Ltd., recently celebrated
their silver jubilee and to mark the
occasion the staff made presc~ta-
tions to the chairman (L. S. Har-
greaves) and his co-directors. The
sta¥, which was two in 1932, is now
2,000

Peto Scott Electrical Instruments,
Ltd., announce that A. T. Black has
been appointed to its board. Mr.
Black, who was until recently
director of electronics production
(mun.tions) in the Mi:nistry of
Supply, is also a director of Pena
Copper M'nes, the parent company,
‘the title of which is beng changed
to Pena Industries, Ltd.

Decca airfield control radar (Type
424) has been installed by Rolls-
Royce at their flight test airfield at
Hucknall, near Nottingham.
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Wayne Kerr have developed at
their Tolworth, Surrey, laboratories
an electronic instrument for detect-
ing and measuring the water con-
tent in aircraft jet fuel. The
equ.pment is designed to detect,
whilst the aircraft is in flight, as
little as five parts of water in one
million parts of fuel. The icing-up
of fuel fiiters at h.gh altitudes pre-
sents a very serious threat to air
safety and the Wayne Kerr instru-
msnt aulomaticaly switches on
tank de-ic.ng equipment if moisture
is detected.

Modera Acoustics, Ltd., of Manor
Way, Boreham Wood, Herts., a sub-
sid.ary of the Plessey Co., are to
produce a new range of plugs and
sockets. They will be manufactured
under licence from Tuchel Kon-
takt of Germany. The world mar-
keting rights outside Europe for the
Tuchel design have been ass.gned by
Plessey to their subsidiary.

EXPORTS

Thailand.—A report on the
domestiz receiver mar<et in Thailand,
preparsd by the British Embassy in
Bangkok, shows that during 1936
only about 4% of the imports were
purchassd from the United King-
dom. Nearly 50% of the receivers
cams from the Netherlands, 25%
from Germany and about 159% from
Japan. The UVK had a greater share
in Thailand’s purchase of radio com-
ponen:s and accsssories — Japan,
the Netherlands and Great Britain
having 18%, 17% and 169 respec-
tively. The U.S. supplied 24%.

Honduras  Agency.—Agencia
Acorda, Apartado 15, San Pedro
Sula, Honduras, are interested in
represznting U.K. manufacturers of
high-fid=lity reproducing equipment,
receivers and radio-grams.

VENNER  ELECTRONICS
have developed for the
Road Research Laboratories
of the D.S.I.R. an electronic
vehicle speed measuring
instrument which is being
tested by the Metrcpolitan
Police. Basically, the device
is for measuring small
intervals of time and it is
started and stopped by the
front wheels of the vehicle
passing over rubber tubes
laid in the road (see page
32). The accuracy is plus
or minus 4% at 30 m.p.h.

Mobile radio-telephone transmit-
ting and receiving equipment worth
approximately £23,000 has been
ordered from Marconi’s by the
Kuwait Oil Co. Five 50-wartt base
transmitters and associated receivers
will be installed at one site
(Ahmadi) and two 50-watt trans-
m.tters and receivers at two others
(Raudhatain and Seismic Camp).
The company’s fleet of 37 vehicles
is being firted with 10-watt trans-
m tter-rece;jvers.

NEW ADDRESSES

Brighton Laminations, Ltd,,
makers of Bribond thermosetting
and thermoplastic mouldings and
printed circuits, have moved their
headquarters to Burgess Hill,
Sussex, but are retaining their Brigh-
ton works. The company has
changed its title to Bribond, Ltd.

Farnell Instruments, Ltd., the
instrument distributors of Leeds,
have moved 10 Wetherby Industrial
Estate, York Road, Wetherby, Yorks.
(Tel.: Wetherby 2541). Ther ser-
vice department has been expanded
and they are now in a position to
undertake the development and
manufacture of instruments to
customers’ requirements. The works
manager is Mr. Sidebotham, who
until recently was in the aircraft
industry as head of an electronics
research deparument.

Allen Components, Ltd., manu-
facturers of sound and television
equipment, have moved from Rich-
mond to 38, Felsham Road, London,
S.W.15 (Tel.: Putney 3032).

H. W. Forrest (Transformers),
Ltd., of 349, Haslucks Green Road,
Shirley, Solihull, Warwickshire, have
introduced a range of transformers
(from 200mW to 20W) for use with
a.f. transistors.
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JANUARY MEETINGS

LONDON
9th. Television Society.—* A French

rtable television camera” by J.

olonsky at 7.0 at 164 Shaftesbury
Avenue, W.C.2. X

17th. B.S.R.A.—“The electrical

production of music” by Alan Douglas
at 7.15 at the Royal Society of Arts,
John Adam Street, Adelphi, W.C.2.

17th. Institute of Navigation.—
“The influence of atmospheric con-
ditions on radar performance” by Dr.
J. A. Saxton at 5.15 at 1 Kensington
Gore, S.W.7.

22nd. LE.E.—*Special problems of
broadcasting in Sweden ” by E. Esping
at 5.30 at Savoy Place, W.C.2.

23rd.  Television Society.—Fleming
Memorial Lecture “Crystal valves” by
T. R. Scott (S.T.C.) at 7.0 at the Royal
Instituticn, Albemarle Street, W.1.

24th. R.S.G.B.—Presidential Address
followed by “ The human machine as
a radio operator” by F. J. H. Charman
(G6CJ) at 6.30 at the LE.E., Savoy
Place, W.C.2.

27th. LE.E.—* An enquiry into the
specification of transistors” by F. F.

oberts at 5.30 at Savoy Place, W.C.2.

28th. LE.E.—Symposium on “ Long-
distance propagation above 30 Mc/s”
(a) “ Ionospheric forward scatter propa-
gation” (at 2.30), (b) * Tropospheric
propagation beyond the horizon” (at
5.30) at Savoy Place, W.C.2.

29th.  Brit.L.LR.E.—* Ultra-high-speed
oscillography ” by I. Maddock at 6.30
at the London School of Hygiene, Kep-
pel Street, W.C.1.

ABERDEEN
10th., I.E.E.—“The remote and
automatic control of semi-attended

broadcasting transmitters ” by R. T. B.
Wynn and F. A. Peachey at 7.30 at the
Robert Gordon’s Technical College.

BIRMINGHAM

21st.  Institute of Physics.—* The
computer and its uses ” by C. Robinson
(English Electric) at 7.0 at the Birming-
ham Exchange and Eng'neering Centre.

27th. LE.E.—* Transistor circuits
and applications”” by Dr. A. G. Milnes
at 6.0 at the James Watt Memorial
Institute, Great Charles Street.

BRIGHTON

15th. LE.E.—“The B.B.C. sound
broadcasting service on very-high fre-
quencies” by E. W. Hazes and H.
Page at 6.30 at the Technical College.

BRISTOL

13th. [LE.E.~“The B.B.C. sound
broadcasting service on very-high fre-
quencies” by E. W, Hayes and H.

Page at 6.0 at Bristol Umversity
Engineering Laboratories.
CARDIFF

22nd. Brit.I.LR.E.—* Applications of

magnetic recording by J. Cunningham-
Sands at 6.30 in the Department of
Physics, University College.

22nd. Society of Instrument Tech-
nology.—* The use of computers in
process control” by W. G. Proctor
(Metropolitan-Vickers) at 6.45 in the
Physics Lecture Theatre, Cardiff Col-
lege of Technology.

CHATHAM

23rd. LE.E. Graduate and Student
Section.—* Colour television ” by A.
Harris at 7.0 at the Medway College
of Technology.
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DUNDEE

9th. LE.E.—* The remote and auto-
matic control of semi-aitended broad-
casting transmitters > by R, T. B. Wynn
and F. A. Peachey at 7.0 in the Elec-
:rical Engineering Dept., Queen’s Col-
ege.

EDINBURGH

20th, L.E.E.—* Some aspects of half-
wave magnetic amplifiers” by G. M.
Ettinger and “ Some transistor input
stages for high-gain d.c. amplifiers ” by
Dr. G. B. B. Chaplin and A. R. Owens

at 7.0 at the Carlton Hotel, North
Bridge.
21st. LE.E.—*“The importance of

research in hearing and seeing to the
future of telecommunication cngineer-
ing” by Dr. E. C. Cherry at 7.0 at the
Carlton Hotel, North Bridge.

FARNBOROUGH

8th. LE.E.—* Colour television” ll):'y
C. J. Stubbington at 6.30 at the R A.E.
Technical College.

GLASGOW

9th. Brit..LR.E.—* Electronic calcu-
lator circuitry > by F. Baillie at 7.0 at
the Institution of Engineers and Ship-
builders, 39 Elmbank Crescent.

21st.  LE.E.—*“ Some aspects of
half-wave magnetic amplifiers” by
G. M. Ettinger and “ Some transistor
input stages for high-gain d.c. ampli-
fiers” by Dr. G. B. B. Chaplin and
A. R. Owens at 7.0 at the Royal College

of Science and Technology, George
Street, C.1.
LIVERPOOL

3rd. Institute of Physics.—* Radio
astronomy” by Dr. . P. Palmer

(Jodrell Bank Experimental Station) at
7.0 in the Department of Electrical En-
gineering, University of Liverpool.

20th, LE.E.—* Ferrites” by W. A.
Turner at 6.30 at the Royal Institute,
Colquitt Street.

MALVERN
31st.  Brit.LR.E.—Annual General
Meeting, followed by “ Digital com-

puters by R. Deighton at 7.0 in the
Winter Gardens.
NEWCASTLE

8th. Brit.LRE.—* The earth satel-

lite project ” by P. H. Tanner at 6.0 at
the Institution of Mining and Mechani-
cal Engineers, Westgate Road.

15th. Society ot Instrument Tech-
nology.—* Modern types of electronic
recorders” by F. A. Bergen (Cam-
bridge Instruments) at 7.0 at King’s
College, St?henson Building.

20th. [.E.E.—“Ferrites” by Dr. F.
Brailsford at 6.15 at King’s College.

PRESTON

6th. LEE.—“The B.B.C. sound
broadcasting service on very-high fre-
quencies ” bv E. W. Hayes and H. Page
at 7.15 at the Electricity Board Demon-
stration Theaire, 19 Friargate,

RUGBY

29th, LLE.E.—*“Recent develop-
ments in X-ray and electron-microscopy
with some applications to radio and
electronics ” by C. W. Oatley and Dr.
V. E. Cosslett at 6.30 at the Rugby
College of Technology and Arts.

WOLVERHAMPTON

8th. Brit.1.R.E.—* Instrumentation
of space vehicles” by N. R. Nicoll at
7.15 at the Wolverhampton Technical
College, Wulfruna Street.

new m}

DYNAMIC

!

THE MICROPHONE ILLUSTRATED
is our new type G7850, a dynamic micro-
hone of outstanding contemporary design.
tis finished in bronze black, carries a ring-
locking plug connector and is suitable for
hand and stand use. Owing to its excep-
tional top response characteristic, it gives
particularly good reproduction of speech
and this, allied to its distinguished looks,
will make it a welcome and handsome
addition to our range of Sound Reproduc-
ing Equipment. (Dimensions: Head diam.

1}in.; Overall length 8}in.)
Prices 15 gns.

Please write for full details of
our complete range of Sound
Reproducing Equipment.

a product of

TRIX ELECTRICAL COMPANY LTD.

1-5 Maple Place, Tottenham Court Road,

London W. 1
Tel: MUSeum 5817 Grams: Trixadio Wesdo London
P77
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RANDOM RADIATIONS

By * DIALLIST"

Forward Scatter

IN the B.B.C.’s Annual Report for
1956-57 great concern is expressed
about the encroachment by forward
scatter transmissions into some sound
and TV wavebands. I don’t wonder,
for forward scatter has been causing
horrible interference with television
reception in some parts of the coun-
try. As the report says, further
developments of sound and television
services may well be adversely
affected, unless action can be taken to
resist encroachment into bands
allowed to broadcasting by inter-
national conferences. It’s strange
how unlooked-for interference so
often arises in both sound and tele-
vision. With the coming of high-
power sound broadcasting stations
there arrived the Luxembourg Effect;
nobody expected that the Caen TV
station would interfere with recep-
tion along our south coast, or that
there’d be trouble with Liége when
Norwich went up to full power. And
there’s another possible source of
worry looming ahead. The Govern-
ment of Southern Ireland has
decided that the Republic must have
a television service. It may not be
easy to fit its station or stations in
on channels where they don’t cause
despondency" and dismay to viewers
in some of our westerly districts*.

* There is no prowslon in the Stockholm
Plan for Irish stations in Band I, but five
are allowed for in Band III

Light and the Metre

FOR 75 years now the world’s stan-
dard metre has been “ M,” the plati-
num-iridium bar housed at Sévres,
near Paris. But a change has been
decided upon and as soon as it has
bzen accepted by the International
Committee of Weights and Measures,
due to meet next October, it will be
officially adopted by all countries.
The new measuring rod is to be a
wavelength of light, an idea which
was first suggested 130 years ago.
The light is that of an orange line
in the spectrum of the 86 isotope of
krypton—, Kr*®. Multiply its length
by 1,650,763.73 times and you have
the new standard metre, which is
more than 100 times as accurate
as that derived from the old metal
bar. With such a precise metre to
work from it should be possible, one
would imagine, to find an exact and
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universally accepted value for the
velocity of light and wireless waves.
A vast amount has been done on this
problem by physicists and mathema-
ticians, but no two solutions have ever
been exactly the same. Admittedly,
the differences are very small; but
still they are differences and since the
velocity of light is a widely used con-
stant, they shouldn’t be there.

Hills and Plains

WRITING from near Colne in Lan-
cashire a reader tells me of the
difficulties experienced in that hilly
part of the country in receiving Band
III television transmissions. Such
frequencies, he feels, are quite unsuit-
able for any but the flatter parts of
this country of ours. He has an in-
teresting suggestion to make, though
I'm afraid it’s hardly a practicable
one. Draw a line, he says, through
Nottingham from coast to coast: to
the south of it there are few hills
worth mentioning: to the north it’s
nothing but hills. He’d like to see
all transmission north of this line
made in Band I and all those south
of it in Band III. Even if his assump-
tions were correct, what a hullaballoo
there’d be should such a change be
made! Can’t you imagine the
tumult and the shouting? Thousands
of TV receivers of the Band I only
type would become useless in the
south unless they were converted.
Millions of aerials would have to be

changed. And neither the B.B.C. nor
the I.T.A. would be enthusiastic
about altering their transmitters.
Even were all this done, would it
work out? I don’t think so, I'm
afraid, for there’s quite a lot of hilly
country south of this imaginary line.
Much of the Welsh mountain coun-
try, Exmoor, Dartmoor, the Cots-
wolds, the Chilterns, the Quantocks
and other areas that are far from flat
lie there. It’s an ingenious idea, but
it just wouldn’t do.

Canada’s TV Problem

CANADA has already a publicly-
owned television system which
serves about two million owners of
receiving  sets, “This,” wrote
George Ferguson, editor of the
Montreal Star, in a recent Canada
Supplement of The Times, “ extends
at the moment from the Prairie Pro-
vinces in the West to Halifax, Nova
Scotia. There remain the links with
Newfoundland and British Colum-
bia, but these will be pressed for-
ward.” The main question, I gather,
is who is going to pay for the ser-
vice and how? The service is run
by the Canadian Broadcasting Cor-
poration, which, unlike our B.B.C,, is
not financed from licence fees. The
proposal to introduce receiving
licences was met by the firmest pos-
sible  opposition. Instead, the
Government put a 15 per cent tax
on both sound and television receiv-
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ing sets. This, together with its
income from commercial pro-
grammes, produces far less than is
needed to keep the C.B.C. going and
meet the huge capital expenditure
envisaged in the rext six years. It
should be added that Canada has in |
addition to its growing C.B.C. net-
work a number of privately-owned
commercial TV stations.

Malking Satellites Work

A NOVEL suggestion for getting
further useful work out of artificial
satellites was made recently by R. J.
Hitchcock, head of a section in the
department of the engineer-in-chief
of ‘Cable and Wireless, Ltd. Sput-
nik II is said to be working already ‘
by recording a variety of measure-
ments of conditions outside our |
atmosphere and sending them 'backI
to earth; but Hitchcock’s idea is |
something quite different. Briefly,
it is that satellites could be used to‘
store communications from one part
of the world and later to transmit
them to another part. It should, he |
says, be possible to feed to a satel-
lite in a few minutes all the tele- |
graph traffic normally passing in a
whole day between, say, this country
and the antipodes. Three-quarters
of an hour later the satellite would
have reached a point in its orbit |
from which the messages could be
transmitted at high speed to their
destination. All this presupposes
that some form of power supply,
constantly replenished by solar
energy, will be developed—and there
is nothing unlikely about that. We’d
also need satellites which would stay
put, once they’d been started in |
larger orbits, and not come flaming
back to earth in a matter of weeks
or months.

It Won’t be Easy!

There would also be the problem
of precession, but that might not
matter all that much, for a great
number of moonlets would be
needed to deal with world-wide
communications and the ones in the
right sort of orbits at a given
moment could be used to deal with |
particular services. In the light of
our present knowledge, the cost of
putting such a scheme into practice
would be staggering; but we're only

at the very beginning of the satellite
era and as the years go on cheaper |
and more effective methods of
launching and equipping them will |
doubtless be discovered. Neverthe-
less, there are going to be some

pretty knotty problems for solution.
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Flectronie components
FOR ALL INDUSTRIES

(FUEL-OIL AND SPIRIT)

Used by the principal Oil-producing and
Refining Companies in all parts of the
world, BULGIN Electronic Compon-
ents are helping to overcome problems
of control, as in all the Scientific and
Industrial fields, giving faithful and
The Bulgin research
department and manufacturing units,

reliable service.

with their unique skill and experience,
build good electronic components on
which you can depend.

Over 10,000 different components are
available.

* For full details of Bulgin Com-
ponents send for fully illustrated
Catalogue 198/WW (free to trade letter-
heading or order).

THE HOUSE OF

\BULGIN

A. F. BULGIN & CO., LTD.

BARKING, ESSEX. Tel.: RIPpleway 5588
MANUFACTURERS OF RADIO AND ELECTRONIC COMPONENTS
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UNBIASED

Irritating Irrationalities

WE are all aware that, throughout
the world, voltages, whether those of
the grid system or those in our
homes, are rated in multiples of
11. Thus in the U.S.A. the standard
domestic voltage is 110 and over
here we had 220. The grid deals in
voltages of 11,000, 33,000, 66,000
and so on. All these are multiples of
11, instead of the more obvious ten.
There are, of course, odd -voltages
scattered about, such as 130 and 160
on the Continent and, of course, 230,
240 and others in this country, which
don’t seem to be based on anything.

“Diallist” once told us that he
believed the basing of voltages on 11
instead of ten was due to the fact
that originally the e.m.f. of the
standard Clark cell, which is 1.1
volts, was taken as a starting point.
I believe “ Diallist ” to be correct in
his opinion but if any egghead knows
better let him say so.

It would be too difficult to alter

What does ¢ Stille ' mean ? '

all this now by changing voltage rat-
ings all over the world. Surely,
however, we could get round the
difficulty by a similar ingenious
dodge to that which we use to make
ourselves get out of bed earlier in
the summer. All we do is to say
it is 7 a.m. when it is really 6 a.m.
Could we not therefore abandon the
volt and adopt the “Clark” as the
unit of e.m.f.?

There is one irritating irrationality
or insane illogicallity which is of
such comparatively recent birth that
it can andp should be altered. I refer
to the irritating speed rating of tape
recorders where we have to write
clumsy fractional speeds like 13in/
sec. 33in/sec and so on.

Soon, I believe, we are to have a
still slower speed for office work,
namely i#in/sec. I suppose these
absurdities arose because in the
pioneer days of magnetic recording
30in/sec was used and then this was
halved. When it was halved again
the trouble started.

There are far too many tape re-
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corders in use to alter the speeds to
2, 4, 8, etc, infsec. It would be
perfectly easy, however, to follow the
example of the sailor who calls a
nautical m.p.h. a “knot ” (not a knot
per hour!). Let us call 13in/sec one
“Stille.” Better still, to allow for
slower and slower speeds in the
future, let us call it 100 Stilles (or
should I say Stillen?) I hope no
W.W. reader is so sunk in ignorance
as to wonder what the word * Stille
signifies.

Callee-Coming Indicator

JUST lately we have heard a lot
about the progress of automation in
the telephone service but not a
single mention has been made of
one grave defect in our ’phone
system which could be so easily
remedied by radio technique.

Like myself, many of you have
probably experienced the mortifica-
tions of hearing the telephone ring
just as you have got
into the bath. It
always seems to be
at a time when there
is nobody else in the
house.

It may be only a
call from your tailor
with a polite re-
minder about his
overdue bill. But it
may be a call from
your favourite
blonde, and conse-
quently you spring
out of the bath and
rush downstairs,
wrapping a towel
around your midriff
as you run, for the
sake of Mrs. Grundy’s feelings, even
though you know you are alone in
the house.

Just as you are a few paces from
the ’phone it ceases ringing and, as
you squelch your way back to the
bathroom, you are left wondering
who had rung. It has so often
happened to me that I determined
to do something about it. As the
result of my labours, the distant
caller receives a definite indication
that his callee is coming so that he
hangs on rather than hangs up.

Strictly radio principles are used
in my device and the beauty of it is
that no breach occurs of the
P.M.G.'s regulations which forbids
subscribers to fix attachments to the
telephone. Over the handset of
the desk telephone I have placed a
modification of a model grab crane
such as is used in those automatic
machines on seaside piers in which
you are invited to risk a penny try-
Ing to get the crane to pick up a
trumpery trinket. By the side of
the crane I have placed a small tape

machine fitted with a short endless-
band tape,

The apparatus is connected to the
output of a tiny s.w. receiver of the
type used in radio-controlled model
planes and boats. On my person I
have one of the small transmitters
sold for model control. Incidentally,
these little transmitters now require
a licence from the P.M.G. but the
cost is only £1 for five years,

An impulse from the transmitter
first sets the crane in motion. It
grabs the handset, lifts it and trans-
fers it to the table with its mike
near the loudspeaker of the tape
machine which is then triggered off
and repeatedly bellows out “Hello
caller; your callee is coming.”

I have designed the tiny transis-
torized transmitter to fit in an old
bowler I always wear when in and
around the house, even in the bath.

Tongue Tinglings
Explained

IN reply to my request for sugges-
tions for a literally self-contained
battery to supply a few volts in my
proposed “Torso Two ” receiver, I
have had an interesting letter from
a reader who writes from Orpington.

He points out that when dentists
fill a cavity they have to be careful
to match the metal filling with any
others which already exist in the
mouth. The reason is that if
dissimilar metals are used, a small
e.m.f. is generated and the resultant

current causes unpleasant tongue
tinglings.
As I have replied to him, I am

afraid that many dentists are care-
less in this respect and probably that
is why grandfather usually keeps his
denture on the mantelpiece rather
than in his mouth. It also accounts
for the sharp taste I have with every-
thing I eat and I must try to devise
a suitable earthing system.

My correspondent suggests that
use might be made of this effect to
give me the volts I want. Un-
fortunately, however, I dnn’t think
the voltage would be high enough
although the potentialities of such an
arrangement ate certainly worth the
attention of the research worker who
is seeking a permanent battery for a
hearing aid. There is already a hear-
ing aid combined with a pair of
spectacles and so dentists might as
well be brought into the syndicate.

So far as women and gum-chewers
are concerned it would be only neces-
sary to couple a simple generator to
their jaws as the constant movement
would keep it going. Actually, I
believe this has been suggested
before for another purpose. The
idea then was that the constant
movement of the jaws would steadily
build up a high potential in a capaci-
tor which would finally discharge
and so give the female tongue wagger
a sharp shock to signal the QRT to
her.
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ritain’s hest
Hi-Fi Equipment

We have devoted over 22 years entirely to the design and
manufacture of audio equipment and we cre proud of
our position as leaders in this field. We were the first
firm in the world to design and market Amplifiers having
a total distortion content as low as 0.19%; a claim which
was received with incredulity in 1945, but which was
subsequently confirmed by the National Physical Labora-
tory and has become an accepted world-wide standard.

High engineering ideals have guided our efforts, and
Leak Amplifiers have been the choice of the B.B.C,
Commonwealth and foreign broadcasting authorities and
Recording Studios. This acceptance by professional audio
engineers has led to a demand for Leak equipment from
music lovers throughout the world.

On the important question of prices it is appropriate
to mention one of the basic principles of Leak design.
From long experience and by extreme attention to design
details during development work on the pre-production
models, we enable our craftsmen to achieve a high out-
put per man-hour. The labour costs thus saved offset
the increased cost incurred for high-grade materials,
components and finishes, and this, together with quantity
production (made possible only by a world-wide market),
explains how quality products may be sold at reasonable
prices.

An important Test Report . ..

Independent laboratory tests of the Garrard 301 transcription turntable
were recently carried out by Audio Instrument Company Inc., New York,
U.S.A., under the direction ¢f Mr. C. 3. Lebel (Chairman of one of the
groups which prepared the NARTB Standards). It was necessary that the
pick-up and amﬁlliﬁn grsum should conform in response to the RIAA-
new AES-new NARTB response curve within + 1 db, and in the tests
of this excellent transcription unit the components selccted for ase as
complying with this recuirement were a Leak tone arm fitted
wi h Leak cartridge and a complete Leak pre-ampliner and
power amplifier Mode! TL/10.

The (ull test report appeared in the February, 1957 issue of “Wireless
World,” pages 22 and 23.
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We invite you to complete the coupon
below and post it to us for details of
the NEW Range of Leak High

Fidelity Equipment.

The First Name
IL IE A\ IK in High Fidelity

H. J. LEAK & CO. LTD., BRUNEL ROAD,
WESTWAY FACTORY ESTATE,
ACTON, W.3, ENGLAND.

Telegrams: Sil idal, Ealux, L

Telephone: SHEpherds Bush 117345 Cables: Sinusoidal, London

—— e — G — ——— —— —-——————-—I

* 0 FM Tuner
Please send * % ] Gram. pickup
details of *¥%% (] Amplifiers

(O Please send name and address
of my nearest Hi-Fi dealer
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AT HOME !

Bave pounds every
E“' No waiting

hairdressers. Per-
fectly simple. Swiss
Procision. With
IMustr. 12 pp. hook.
Luxury Presen-

the fiick of a switch.
You simply place
our Silver-Grey TV

tatlon Case with [FLM
Converter on or near your TV set. No alterations | cleaning brush. lubr. §/ .
to your set—just connect to AC mains and {oi), 2 combs for |'.
acrial.  Packed complete with easy instructions. | graduating cut kﬁ

Only 21/~ down and 6 monthly of 1/- or cash | Switch, 6ft. flex. | /
£6/6/-. plug. A/C. lzm'ﬂ:)'/

FAMILY HAIRCUTS

for cleaning and repairing. Includes Illustrated
explanatory booklet, eye-glass, tweesers, screw-
drivers, oil, dusting powder, ollers, luminous

ponnd-. jewellers” rouge, dial brush and
Cash ?5/- or /= down and 3 monthly

24 v. 38

M‘c&llmf’xm( [

Bpecially des or fine
Limited quautity.
ain

watts

pnymenu of

» -
This NEW Blowlamp |02
dn.l7mlyof109. o P
A new enlirely automatic minfa- .
ture blowlamp is here. Burns methy- mﬁ‘:«. Brand NEW
Iated spirit. Compact and small, 5}in. BARGATN. -
high, weight 7 o3. Solld brass, chrome .
finished, Slips into pocket. Idea), soft !
soldering (very hot flame 2,000 deg. F.). BREAST MIKE AND HEAD-
Silver sold.. model-making, jewellery PHONE B8ETS, combined and
repairs, paint stripping. glass bending coraplete, Brand New snd
and drawing.  8elf-prensurising, no —~ Boxed, Only 18 -
pumping. Nothing to go wrong. , Post 2/- /
;ln Major Modd, 6 times siromger 14'/7
ame, US.AF. THROAT MIKES.
- Post 8d. | g nd NEW 5/-
Worth £2, I
a® Special | coverat. sETs Compete. NEW
) “' any but reduced from 231‘2 11/6
WATCH
2 9,';,,, 02. Special SALE Offee BOLA De-Luze
ele Exteasion or. attractive
[o] cabinet. Originally 63/- 30/_
Limited Quantity. Post 2/6
Deposit REDUCED
76 g,  7/6

Preheated Electric 8oldering Irons,
Corrosion-free bit.

button
work,

Unrepeatable

SERVICE SHEETS

The one you require enclosed if available
in a dozen axsorted of our best 10/6
cholce, 1

.001-17

MICROMETER
Brand new
Precision

instrument BARGAIN 10/-
2" MODEL 14/8.

PIFCO
All-in-one  Radiometer
ALC./D.C.

% Cirouit Test.

% L.T. and H.T. Tests,
%* mA. Test.

% Valve Test.
Continuity and Resis-
e 7o

‘es!
Post 1/-. * 32/ 6

Chastis Cutlers

,li
i! cutter oconsists of

uneepnrh.ndk npnnchnndAnAlkn
56 B 13,0 TinTA10; b

1=m ‘ég‘ . 1718 inn’ 31‘5;13" ik ., 19/6;
in., =3 H +
lin. ‘sq. hole, 27/-. ro- 1/-. H0 CIE

All prices ars with keys

JANUARY, 1958
AC/SG  15/-IVRES 2/-119A 1/-
APPAG  10/-|VR8SA  1/-12aA4 -
ARP3 7l-lvR150130 2
S 12am7 10
cys2 10/ 134T s
DET25 & |W2! -12H8 Je
ECC3  10/-/01A 1/-12J5 &
EOCS5  11/-|0Z4 R
ol 1~{128P5 /-
EPS0  9i-11B5 -|1288 8-
EKS2  7/61D8  10/-12%7 2
EL2 9/-|1 -128K7 s
ELS0O  7/6[1F4 i~(128L7 i
EM4  10/-|1F5 - 1928, 11~
FC1s  10/-[1F 5/-138PA -
HeS 5/-|104 7/6/14B0 I
HLISC  §/=|1H4 =17 e
HP210  §/-[1H8 /-(18 18-
HP21IC  §/-(176 /-(28 /'
HPI018 7/6[1LN5 131, i
HP4101 /8| 10/-132 o
KT$2  7/6|3A6 -134 =
KT741  8/-|2A7 43518 10/-
LP220  5-[2D4A 8/-143 18-
MSPEN 4/-3D4B 7145 10/-
N8Pl  15/-|6A6 /|46 =
O1A -|6ACS /-|50Y6 >
0z4  BilaAGs 6187 =
‘ 15/-(68 /-
BAK: /|13 15/~
/.lﬂl fo
15/-/240QP -
1 ,.’w fe
/<1958 -
/- 19994 /-
/211904 -
/=|2081 15~
1=(9001 5=
‘.loom 8/-
- 9006 6/-
‘=l Alao full BVA
;:' range
/- POST I)-
NAME !

TYPE OF
VALVE |
REQUIRED

QUALITY

LEAK -
for the Connoiddewr

THE LATEST
“TL/12 PLUS” POWER AMPLIFIER
ond the
«« VARISLOPE 111’ PRE-AMPLIFIER
are designed to give the highest possible fidelity
records, radio and tape.
OTHER LEAK PRODUCTS “ Trough-Line '’ F.M. Tuner

One Pre-Amplifier Dynamic Pickup

TUNERS: Chapman * Lowther
LOUDSPEAKERS: Goodmans * Tannoy * Wharfedale

QUIPMENT

from

Point

TRANSCRIPTION MOTORS: Collaro® Connoisseur* Garrard, etc.
All the above—in fact all QUALITY EQUIPMENT is available

on EASY TERMS. Immediate delivery on most items.

SMALL DEPOSIT secures, balance plus 59, int
payable in 9 equal monthly instalments or

50% DEPOSIT and balance plus 109, interest payable over

18 months or 24 months if required.
We pay carriage and cratage on all items.
Send us your requirements. We will quote by return.

erest

The L°"R*SUPPLY COMPANY, LTD.

BALCOMBE (Tel: 254) SUSSEX

for every

Enquiries to :

TRANSFORMERS

Range 1 volt—35 K.V.
STANDARD OR TROPICAL FINISH

We are on Admiralty and Ministry
of Supply lists and A.LD. approved

STEWART TRANSFORMERS Ltd.
75 KILBURN LANE, LONDON, W. 10 * LADbroke 2296/7

requirement

Electronies
Transmitters
Radar

Test
equipment
M.V. discharge
tubes

R.F. heating
L.V. heating

1 M/A—1,000 amps
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0-5 amp. D.C. Meter. M.I. 2{in. F/M, as
illustrated above. ldeal for Battery
Chargers. New. 11/6. P. & P, |/-.

0-300 v. A.C. Meter, M.I. 2{in. F/M.
New. £1/5/- each. P, & P. |/-.

Dual range pocket volt meter 0-25 and
?;250 v.in wallet. New [2/6 each. P. & P.
0-500 Microammeter, 2in. mjc., cali-
brated 0-15 and 0-600 v., as used on No.
19 sets. Ex equipment, but individ.
tested. 14/6 each. P. & P. |/-.

Oil filled Capacitors. U.S.A.
2 mfd. 1,000 v. 4/6 each. P. & P. 2/-.
4 mfd. 600 v. 5/6 each. P. & P.2/-

7 mfd. 600 v. 8/6 each. P, & P. 2/-.

.2 mfd. 5 kV. 3/6 each. b

ARMOUR Recording Wire. U.S.A.
Top Quality on original reels, length
3,700 yds. 17/6. P. & P. 1/6. New.
Rheostat, 12 ohm 4 amp. [deal for

Battery chargers, etc. New. 7/6. each.
P. & P. /6.

Lightweight Headphones (imported).
4,800 ohms., res., as illus. above. New.
15/- each. P. & P.

IVALEK
phones,
P. & P.

M/C Headphones by S. G.
ficted with ear pads. L.R. Good con”
dition. 12/6 each. P. & P. /9.

British Head-
New. [02/6 each.

lightweight
2,000 ohms.
6.

H.8.30. U.S.A. miniature ear pieces
fitting inside the ear. Magnetic type,
L.R. New. 15/- each. P. & P. /6.

Low impedance Ear Pieces, as used in
flying helmets. Type 13466. New. 3/6
each. P. & P. |/-.

Throat Microphone, magnetic, British.
New. 4/6 each. P. & P. §/-.

Throat Microphone, carbon,
New. 3/6 each. P. & P. {/-.

No. 8 Microphone, carbon insert, with
switch. New. 7/6 each. P. & P. /6.

1GA/1438) as
R.A.F. patt.

U.S.A.

Microphone, type 48,
ficted in oxygen mask.
New. 3/6 each. P. & P. |/-.

Tchphone handsets, sound power,
pair will work by simple connection
without batteries. Good condition.
22/6 each. P. & P. 1/9

Telephone Handsets, U.S.A. Similar
to G.P.O., with switch, carbon insert.
New. I2[6 each. P. & P. 1/6.

Morse Keys, 8 ampere. Service Patt.
New. 2/6 each. P. & P.

PHOTO MULTIPLIER, Type 931A,
for alfa counting, film scanning, specto-

graphy, etc. New. £2/5/- each. P. & P. I/-. |

MINIATURE LEAD ACID ACCUMULATORS,
made by famous British Manufacturer to most stringent
service requirements. Brand new, uncharged, without
acid, in original sealed cartons. Capable of being constantly
charged. = Conservatively rated.
12 volt 0.75 amp., size 4in. x 3in. x 1in. plus §in. protru-
sion of urmlnals. Weight with acid 2ibs. 40z. 22/6 each
glus 2/3P. & P. CW.0.

volt 1.5 amp. size 4in. x 1{in. x 1}in. plus §in. protrusion
of terminals. Weight with acid |1l oz. 7/6 each plus 1/6
P. & P. C.W.O. Special offer the two 28/- plus 2/9 P. & P..

Wz A

AIRCRAFT CAMERA G45B. Mk. 1, fitted with
f/3.5 triple anastigmatic lens. Takes 25ft. of 16 mm. film.
Fitted with 24 volt motor. Minc condition, new in maker's
original packing. £6/15/- each. P. & P. 3/6.

DEMOLITION TESTERS consisting two decade units
and M/C Galvanometer. In solid wooden carrying case.
Readily converted to Wheatstone Bridge. Excelient
condition. 40/- each. P. & P. 3/6.

Evershed ‘““MEGGER"

Circuit  testing ohms
Meter.  Pattern 'S "
complete with testing

prods, inst. book etc., 2
ranges 0-3 ohms and
0-30 ohms. Brand new,
guaranteed perfect, as
illus. Offered at fraction
of makers’ price. £4/17/6
each. P. & P. 2/6.

250 Volt Evershed
“WEE MEGGER"”
Insulation Testers. New
condition, £10 each. P.
& P. 2/6.

Londex Relay, 24 v.

15in. RCA. U.S.A. P.M.

Speaker, 15 ohms. ldeal heavy silver contacts,
for P.A.  Will handle | twe breaks. Fair con-
30 wates New. in dition. 4/6 ea. P. & P. 1/-,

High Speed Relay,

maker'’s carton and case. two bobbins

Siemens,

£9/17/6 each. Carr. in 1,000 ohms, each. New.
England 15/-. 10/6 each. P. & P. /-,
Fishing Rod Aerials, Latest type Collaro
12fc. (3 x 4ft. seccions). Studio miniature Mic.
Steel, copper plated, rophones, complete

tapered top. Ideal aerial with screened jack plug.
or fishing rod. Fair cond. New. 37/6 each. P. & P.
8/6 each. P. & P. 2/6. I-.

.
rmen carvt

Muirhead Vernier Drive, Scaled 0-180°
ratio 31/1, dia. 3in., as ﬁtud o RF.26
Units. C | with lamp In
manufacturers’ original packing. New.
8/6 each. P. & P. 1/6.

Neon Light, 230 v. A.C. M.B.C. Clear.
1/9 each. P. & P. 6d.

Neon panel mounting indicator lighes,
with flying leads, chrome bezel. 200/250 v.
Red, clear and green., New. 3/9 each.

Ulera Violet Bulb, AC/DC, 12 v. 36 watt.
New. 5/6 each. P. & P. 6d.

Rldlll Stud Swltch 20 segs. Sm .sq.
and

New S/~ each. P. & P T b
Contactor Time Switch, two impulses

rer second. In sound-proof box. New.
1/6 each. P. & P. 3/-.

L.T. Transformer, input 230 v. Out-
put 50 v., 50 ampere, but adjustable by
voltage regulator switch on primary.
In steel case fitcted with mains switch,
will take 100% overload. Grs. We,
150 Ibs. Wound at 800 amps. per sq. in.
As illus. above. New in manufacturer’s
cases, £15 each. Carriage in England £1I.

Auto Transformer, step up, step down,
110 v.-200-220-240 v. Fully shrouded.
New, not ex W.D.

300 watt type £2/2/- each. P. & P. 4/6.
S00 watt type £3/3/- each. P. & P. 4/6.
1,000 watt type £4/4/- each. P. & P. 4/6.

Eddystone Mains Transformer, tapped
primary, secondary HT 180-0-180 v. at

80 mA. L.T. 126 v.at 2 amp,, 5v. at 2
amp. In maker's cartons. 8/6 each.
P. & P. 3/6.

Potted L.T. Transformer. Oil filled.

Input 230 v. Output 2-4-14.22-30-38 v.
at 7 amp. Conservatively rated. New
£2/15/- each. Carr, in England 6/6.

Oil filled Transformers as above,
input 230 v. Output 1-29-31-33-35V. at
4 amp. New £1/10/-. Carr. Eng. 6/6.

24 V. Blower Motor. AC/DC, will run
on |12 v. Operational condition. 12/6 each.
P. & P. 3/-.

U.S.A. Geared Motors, 27 v. D.C,
giving twin outputs of 20 r.p.m. and 6
r.p.m. Size 7in. x 1}in., {in. shafe. Will
operate on |12 volts, Operational cond.
19/6 each. P. & P. 3/-

U.S.A. NAVY MODEL ‘ MAN °* Crystal Con-
trollcd Radio Transmlttcr and Receiver, for voice,
by gnals in the 30-40 megacycle
band Choice of eleven frequencies, powered by
6 v. battery. Complete with valves, crystals etc., and
spares. Unused, £25. Carr. Eng. £

Mini e 24 v. D.C. Reversible
Recorder Motors, fitted governor
and right anfle gear drive. 3in. x lin. x
I}in. New 12/6 each. P. & P, 2/-,
Dynamotor. Input 12 v. D.C,, output
300 v. D.C. at 215 mA. Supplied tested.
£1/19/- each. P. & P. 3/6.

SERVICE TRADING Co.

PERSONAL CALLERS ONLY : 9 Little Newport

Street, London W.C.2. Tel:
ALL MAIL ORDERS :
47.49 High Street, Kingston-on-Thames.

GER 0576,
Early Closing Thursday
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BARGAINS TO CLEAR

1

‘We wish to remind customers that with the new postage
rates the minimum posiage on a parcel is now 1/8.
Orders lor lightweight items which (otal over £3
will be sent post Iree otherwise sufficient must be included
to cover postage. Also wnere a postage and insurance
figure & specifically mentioned then this must be
ineluded regardless as thess items have to be sent
separatel

y.

O n ® >

YAXLEY SWITCH. 4 posilion, 8 pole, {'n. spindie of
rcasonsbie length. Price 2/8 or 24!+ per dozen.

B500KC CRYSTAL, plug-in type, 6/6.
§-0-5 CENTRE ZERO MILLIAMP METER.
moving cofl, 17/8. plus 1/6 post and insurance.

THERBAL DELAY UNIT. 0.3 operated. Bwitches
on or off, 3/8.

2}la.

15-AMP. ROTARY SWITCH, as fitted
to amall cookers, switching ponitions,
“off ” cold, “off* hot. 2/8 euch,
30/~ per dozen.

BALANCE METER (ref. No. 10D-13762)
will function as sensitive relay, regret
no other dala available, price 45/-.

S8TAND OFF INSULATOR. metal inserts
each cnd threaded, 2/~ each, 18/- doz.

L

SLOW MOTION DIAL AND DRIVE, really beautifully

made ex-American transmitter, 9/6.

DOUBLE POLE CONTRACTOR, contacts suitable

for 15 amps. D.C. or about 50 umps. A.C. Has closing

eoil wourd for 230 v. D.C. but quite O.K, for A.C.

f;o bas cconowy resistance and arc blow out coils,
/=

gh&lﬂﬂ OVER SWITCH. 3 position, cach 25 amps.
i

PUSH-PULL OUTPUT TRANSFORMER, potted minia-
ture construction, American made, 8:6.
PUSH-PULL INPUT TRANSPORMER, potted minia-
ture construction, American made, 3/6.

@AS FILLED TRIGGER VALVE, Type No. G240/2D.
on octal base. §/6, post and iusurance /6.

|

SINGLE HEAD PHONE with head band 6/8. Post
and insurance 1/6. H
S8TUD SWITCH, heary duty contacts ccmplete with
handle and mounting frame (not shown in iliustration),
8/6. TPost and insurance 2y-. §
VOLTAGE BTABII.!ZER. type No. N8.2, ntrlldnu
volts 140- volts 87 k at
30-180 mA. Mounted on 4-pin base. Price 8/8. Pllll
1/G post and insurance.

SOUND-POWERED INSERT, makes quite good loud-
speaker for pocket trapaistor set. Also O.K. as micro-
phone. 8/8 each.

DASHPOT DELAYED CONTACTOR. American make
type No. ROID, adjustment to delay opening or |
closing. Heavy duty contacte and sccondary micro
awitch. Opcruting coll voltage 110 at 50 cycles but can
be used off 230 mains through rexistor, choke or transe
former, etc. Price 37/, post and insurince 2/,

THIS MONTH’S SNIP

INDICATOR NO. 96, Contalns many hundreds
of very valuable spares including no less than
12 2! This ind unit will take
the VCR97 or the VCR317 and with velatively
simple moditications can be turned ioto an
oscllloscape.  Limited quantity offered at the
extremely Jow price of 10/~ each, carringe and
packing 4/6 up to 260 miles. beyond this distance
at cost.

TRIPLETT A.C./D.C.
MULTI-TRSTEBR, an
illustrated. Becond
hand cases have small
hlemishes and the
instrurnents need ser-
vicing, hut we feel
that they am a good
bargain ut 30/ plus
2/- post and ins.

b Sk

POWER PACK OR BATTERY CHARGER. output
voltage 160-200 v. at j-amp but can be varied above
or below Chis. Very robust and well madr job in a
metal cnse. Contains beavy duty muins transtormorer and
metal 8lac 12x 6} x Gjin.
I'rlce 27/8. plus 8- c:nrrhge and insurnnce

KEYING RELAY. Made
for U.8. Navy. Ex. high
power Navy transmitter but
unused and in very good
candition. 47/8 cach, post
and insurapce 2/-.

e TN R I Sevem

POWER PAFK, EX. G.P.0. Beautifully made, unused
and in perfeet condition.  Outymt voltage equals
75 v. at 200 mA. The output is almost ripple Iree,
having swinging choke and 100 mFd. smaothing con-
denser,  Overali size approximately 17 x 7 x 7in.
Price 37:6, plus 5~ carriage und insurance.

OVERCURRENT RELAY

Beautifully niade by the famous American Westing-
house Company. ‘These are the surface mounting
through panel typs with clear Pyrex glass cowvvrs.
They have cofls for remote push button rcsetting.
Type A—oalibrated for current» betwee. 1 and .4 anmpe
Type B—calilxated for currents between .5 and 2 amps.
Price, unuscd and perfect, £3/17/6 each,

lllIIIIIIIIIJUHIII!UIHUIIHIFIHH’lll!llﬂﬂﬂl!l'lllIlll!IIIIIIlllllllllllll-l!lllIIIIIIIIII!IIIHIIIIIIIIIIIIIIIIHIIIIllIIIIIIll'llllllllllllllllllllllllIII'IIII'IIlﬂllllllﬂll 11O O O
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Convector heater 1 kW, raling, 4it. long
made from hcavy gauge sheet steel (gal-
vanised). n be used for greenhouse,
workshop, aviary. ete. etc. Price £2/10%-,
or with thermosiat, £4:5/-, carriage 5/-.
GUARANTEED 5 YEARS,

2 KW MODEL. Free uunding vrlm

WIRELESS WORLD

Build this in GNE
evening.

177 T.V.

T 1 O OO O OO 3 0130 1 2061 0001 0 100100 K X0 0 1 o
INSTANTUS HEATER

THE ORGANTONE

B-Valve 3-wave band superhet covering

long, medium and short wave.

Osram valves are emp d and

low koes iron cored coils account for an

excellent  signal-to-noise  ratio. Fall

AV.C s appliad to both frequency

changer and LF. o .

‘The output stage utilises variable negative
A gram position is provided

115

back.
copper-ciad element ... ...... and repmducl ion of records is particularly

Ditto w'.th thermo.tatic contro! 5011710

T0P)

Undoubtedly the most up-to-date televigor Tor the home consructor Yon can build
it in ap evening and the set when Snished will be equal to a factory made equivalent.
What other constructor T.V. bas all these features?

No technieal knowledge required
All wiinlature valves l

ais oize e 12 x 7 x Tin.—scale size Is
10} x 4}in This receiver has been tested
in particularly difficnlt areas and it
stubility and noise rejection have pro.
ducvd excegtional results. Urice £11/10%-
carringe, etc., 7/06. Or £2 deposit and
seven monthly payments of £1/10/
Carr.. ete., 7/8.

DON'T BE CAUGHT LIKE THIS

(NG

Meta) rectiiler

Turret tuner

12-channel circultry

Multivibrstor tim: basss

Ferrox cube, E.H.T. and scan coils |
34/38 mcys. LF.

Suitable for any moder 12, 14 or 17in. tobe

The builling cost (less tube) in only £28/10/- plus 10/- carvings and Insmrance, Or
£15 d:pos.t and 12 monthiv paywents of 27/-. Al parts gusranteed twelve montha
Full informatioa and dats free with parfs or available separatsly. prics 3/8.

1
by
S/
% o

Wrap our heater cable around the pipes in
your Joft to prevent a freeze-up. 21 yards
£1/1'- post free.

SMALL CLOCK MOVEMENT

TAPE DECK SNIP
7-dav mecb.
anistn beau- TAPE DECK—Made by the famous Truvox Company. This contains exactly the
tifully siame essentials as the current model  Ouly the styling is diffcrent. 1t aleo lakes
made aond the stereophonic head.
tully jew SPECIFICATION: 3 B.T.H. shaded pole motors with silent friction drive eliminating
elled few wow anil Hutter. Push-button eontrols, slectrically and mechaiveally interlocked
o :L! i; ,; Patented electric t.”;e push-button mmmmal brake, 'r;_pe ading on the drop-in
p principle, arcolmmulation for weels o 7 inweter. 'racking sepse to britieh
each and Amcrican standards, Playing tiicess up to 3 hours with L.£. Tape or 2 hours CAR STARTER CHARGER KIT
with Btandard Tapes ‘T'wo tracks side by side with aafety gap. Poutive Azimuth All parts to build 8- and 12-volt chll'ﬂ'
adjustment of KRecord/Player hea:d. High Impedance Heads. Uverall size which can be counected to a
WESTINGHBUSE 1437 x 12]° x 5° approx. 120 only «f these fine decks offered at non-repeatable battery aod will enable the car w be
U.S.A) price of £17/10:- or £3/10/- down unc eight montbly paywents o £2. Non- { started instaotly. Kit comprising the
(U.8.A. callers add 10/- carriage and Insurunve following.
METERS l ;lulns (nmll“o:mu
Al moving coll Aush B-amip. rectifier .....
mounting type, out- 8tud 8witch .

Renistance Wire ...
| Resistance Former .
Mains onjoff 8witch

side diameter of fuce

Ent'rely Redesigned

R V. D i- 0-5 amp. IIovin(&m
e e A.C/D.C. MULTIMETER KIT Conrvron a1
o8 AA'C' 32 Meceasures A.C.iD.C. voits and chms, All the | plus 3/8 post and packing.
essential parts ncindingz msta. case, 2in. mov- FLUORESCENT LIGHTS
ing coil meter, se.ected resistors, w.re for
shunts, ranzc selector, switches, calibrated

acale and full instructions, price 19/8 pius 1,9
post and insurance.

BAND Il CONVERTER

Soltable  Loundon, Midlands, North,
Beotland, etc. All the parts incinding

9 valves. coils, fine t trust
eI o e Tani Jﬂfﬁnﬁ'ﬂimg T.V. SERVICE SHEETS Yours for £1.10.0 Down and 8
e Bre ek dnd muenes. | Data e |mcnlhly payments of £1.0.0 or
i e o sAlable sepnier 16 / > cash price These are complete Buorcscent lghting
£3.10.0 . d
TURRET TUNER fittings. Bullt-in ballast and starters.

stove enamclied whits and ready to work.

Ideal for the kitchen. over the work-
bench and in similur locatinns.

Singls 40. 4ft. 3iu. long, uses a 40 watt
tube.

Twin £0. Uses two 20-watt standard tubes
Price 39/@ each, with tobes.

Carriage and ins. up to 130 miles 5/6, np

Brand new stock,
not surplus, with
coils for Band 1
and 71, complcte
with  valves

g
f

Output. 'UIJ&

100 wheets covering the most popular

t0 250 miles 7/6.

Mcis with LN il

innrucd- post-war Televisnrs by leading maker.— The latest moet np-to-date Recond s"nP'ex TranSIstor K‘t

tions an . Player mude by the I BA.R room

Cossor, Ekco. Ferguson. , ete,  ete. ¥ y amous Makes kieal bed

circult co. Fe R company. Using Hi-F1 Crystal Pick Up radio, nses one transistor

ﬂ:)’!"‘m fpecial 25% reduction toW.W readers who hnr:‘ fitted with el\ery modern  device. and one crystal diode.

. Definitely » record chinges which will Conplete less case 19/68,
| order this month will receive the complete | io0 ¥y "or trouble-free music  Not case B/ extea.  post

With knobs 3/ extra, post and ins. 2/6. 100 sheeta an printed, 15/« post free surplus but the current model. and ins. 1/6.

ELECTRONIC PRECISION EQUIPMENT LTD.

266 London Road. 42-46 Windmill Hili, 152-153 Fleet St., E.C.4. 29 Stroud Green Road

Croydon. Ruislip, Middlesex. . q Finsbary Park, N.4.
Phone: CRO 6558. Phone: RULSLIP 5730 Phone: FLEET 2833, Phone. ARCHWAY 1049
Half-day Wednesday. Half-day Wedne.day. Half-day Sawurday. Half-day Thursday.

Post Orders should be addressed to E.P.E. LTD., Deo( 2, 66, GROVE ROAD, EASTBOURNE.
All enquirics to Eastbourne address and p.ease enclose S.A.E., terms are cash with ordet

S0 00O 01 00 L 1 01 1. 0 .20, i L1 1 lullllllllllnIIIIl.lllllillllllIIIIllllllll!ﬂlIillllﬂlﬂld




116

There is wide vari

in individual Ii ing prefe , partic-
ularly with regard to sound levels at which music is reproduced.
This is not only a question of accuracy of reproduction, since it is

i ith ighb ly nor y tooperate at Concert
Hall levels. Many people, in fact, find greater satisfaction in hear-
ing their music somewhat in ture; while “life-size’” music is
often the preserve of those for icis d ically practicahle,
The mugnum power handling capacity of the equi can be
chosen accordingly, due regard being taken of the size and acoustic
nature of the room in which it is to be used. As higher power
ratings can raise equi costs, ful choice is ial; the
guiding factor being whether there is sufficient power in hand to
prevent fine performances from being momentarily marred hy
overload. GOODMANS range of HIGH FIDELITY LOUDSPEAKERS
and LOUDSPEAKER SYSTEMS always includes sufficient models
to make choi ier. Two les, from opposite ends of the
power range, are described.

AXIETTE ;.0 High Fidelity unit, Full range coverage is
achieved by a single diaphragm, unequalled though much imitated in
design. The maximum power ﬁ':ndling capacity of the AXIETTE is 6 walts.
It is thus very suitable for low, medium or even high levels in small rooms;
since less power is necessary than for large rooms, where it would be suitable
only up to medium levels. When pl in an Encl ¢ built to
GOODMANS r ded design, the axiETTe forms a very compact
Reproducer not yet superseded by any other of this size,

AXIETTE SPECIFICATION

Type: Single diaphragm 8~ direct
radiator with p'astic treoted
diaphragm suspension.

40 cfs —15,020 cfs.

65 cfs.

Frequency Range:
Fundamental Resonanca:
Maximum Power Handling

Capacity :
Flux Density :
Impedance :

6 watts.
15,000 gauss on I dia. pole.
3 ohms or 15 ohms, at 400 cfs.

AXIOM 22 Mk B is the most powerful 12° High Fidelity

unit produced, with a handling capacity of 20 watts, Twin
diaphragms are employed, with mechanical crossover. A massive high
efficiency ring magnet assembly provides high sensitivity and perfect
control up to full power. The Axiom 22 Mk. II will handle without
distortion more than enough power to satisfy any domestic High Fidelity
requirements, even in very large rooms.
The suerwoop E ¢ is available for h
22 Mk. IT to the best advantage.

ing and loading the Axion

AXIOM 22 Mk.
Type:

1l SBPECIFICATION
Twin diaphragm 12” direct
radiator on ra-t chassis.
30 cfs. — 15,000 cfs.

35 cfs.

20 watts.
17,500 gauss on a 1} dia.

pole.
15 ohms at 400 c/s.

Frequency Range:
Fundamental
Resonance :
Maximum Power
Handling Capacity:
Flux Density :

Impedance:

GOODMANS complete range of High Fidelity
Equipment is described and illustratad in their new “High Fidelity
Manual” (1957/58.) This instructive publication also contains full con-
structional drawings of Enclosures for every foudspeaker in the range,
and details of the complete craftsman-built Enclosures produces far
certain types. This Manual is free on application.

aw GOODMANS T

GOODMANS INDUSTRIES, LTD. AXIOM WORKS, WEMBLEY, MDX.
Telephone: WEMbley 1200 (8 lines) Cables: Goodaxiom, Wembley, Eng.

Australian Agents:
BRITISH MERCHANDISING (PTY) LIMITED, 183 Pitt Street, Sydney, N.S.W.

Apply to: P.O, Box 3456, Sydney, for **H.F. Loudspeaker Manual’’, 1957/8
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THE
BRITISH NATIONAL

RADIO SCHOOL

ESTD. 1940

NOW IN OUR SEVENTEENTH YEAR AND STILL
NO B.NR.S. STUDENT HAS EVER FAILED

to pass his examination(s) after completing
our appropriate study course

A.M.Brit.l.LR.E., CITY and GUILDS, and P.M.G.
EXAMINATIONS, and now

Another B.N.R.S. “FIRST "

MORSE TUITION. RECEPTION with L.P.
Records.
“SENDING”’ monitored by telephone and
tape recorder. A complete service.

Our Principal will personally check your ‘‘sending’’ by

telephone on his tape recorder and will return to you

a morse inker copy of your “sending’’ with his criticism
and advice.

Please write for full details.

PRINCIPAL,
BRITISH NATIONAL RADIO SCHOOL

66 ADDISCOMBE ROAD, CROYDON, SURREY
Tel. ADDiscombe 3341

BLICKVAC
HIGH PRESSURE & VACUUM
IMPREGNATORS

BLICKVAC Impregnators are used by Marconi, Pye, S. Smith & Sons,
N.C.B.,, M.O.S., and many other well-known organisations. A full
range of standard models is available—capacities 4in. by 9in. to 3ft.
by 3ft.—suitable for Varnish, Wax, Potting Resins, etc. Plants can be
designed for special requir Blickvac Impregnators are designed
to give simplicity in control, outstanding performance and ease in
leani A d lave can be added at low cost when needed.

BLICKVAC products include:—Epoxy Resin Vacuum Mixing and
Casting Plants, Electric Ovens, Vacuum Ovens, Mixing Vessels, Dipping
Tanks, etc.

BLICKVAC ENGINEERING LTD.

Jarrow 89/7155
Monarch 6256/8

Bede Trading Escate, Jarrow, Co. Ourham.
96/100 Aldersgate Street, London, E.C.1
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RCA Color Television...ready for you!

Two additional countries, Japan and Cuba, have
joined the color parade with new installations of
color telcvision equipment. Using equipment pio-
neered and developed by RCA for compatible color
and black-and-white transmissions, these nations
are taking a big forward step into the future.

From the very beginning of color television, RCA
has held undisputed leadership. That’s why today,
when broadcasters all over the world think of
installing color facilities, or experimenting with
color on a limited scale, they turn to RCA for
equipment or experienced advice.

In hospitals and medical schools, RCA Closed
Circuit Color Television brings new depth and
efficiency to the teaching of surgery.

RCA Color Equipment adds brilliant dimensions
to programming techniques, transforms commer-
cial products into thrilling reality. Complete TK-41
Color Camera Chain with ¢ all-in-ene” Processing
Amplifier provides identical control equipment for
both live and filkm camera chains. Only two oper-
ating controls are needed for the entire camera
chain. Overall stability, peak camera performance
and highest picture quality are assured.

For complete technical information, write Dept. TV-49-A at the address below.

Trademark (s) Registered

RCA INTERNATIONAL DIVISION

RADIO CORPORATION OF AMERICA

30 ROCKEFELLER PLAZA, NEW YORK 20, N.Y., U.S.A.



118

HIGH STABILITY
CARBON AND WIRE
WOUND RESISTORS

G. A. Stanley Palmer, Ltd., announce a completely
new and comprehensive range of wire

wound and high stability carbon
resistors. These will prove invaluable
to the manufacturer of high quality
equipment and assist substantially
in relieving his overall production

costs.

+0.57

STABILITY AND
TOLERANCE

Catalogue
available on
request.

¥0.027

TOLERANCE g

L A88%  NON-PREFERRED

VALUES

VERY HIGH
AND LOW
ONMIC VALUES

PRECISION AND
QUALITY AT
G00D PRICES

b

G. A. STANLEY PALMER LTD
Maxweli House, Arundel Street, Strand, W.C.2.  Phone Temple Bar 3721

Y
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[ quantities of wafer switches (to individual specification)

JANUARY, 1958

' WALMORE ELECTRONICS LIMITED

PHOENIX HOUSE, 19/23 OXFORD STREET
LONDON, W.1

Telephone : GERrard 0522 Cables: Yalvexpor
For immediate response Telex London 8752

EXPORTERS OF RADIO, TELEVISION AND
INDUSTRIAL TUBES, HAVE PLEASURE IN
INTRODUCING THEIR BRAND

*” QADIO ~
WALRAD
. TUBE _g

| AND INVITE ENQUIRIES FROM BUYING
AND CONFIRMING HOUSES EXCLUSIVELY
FOR EXPORT

SUPPLIERS OF RADIO COMPONENTS
ELECTROLYTICS, AND CATHODE RAY
TUBES

WAFER SWITCHES TO SPECIFICATION

As we specialise only in the manufacture of small

we guarantee competitive prices and fast delivery.

SWITCHES TO PUBLISHED DESIGNS (FRCM STOCK)

Mullard Taps Amplifiers

G.E.C. 912-PLUS

SI (14061/B1) Amplifier “A
14/6 pair | SS/567/A
$2 (14062/81) SSi567/B & 32/6 the set
$5/567/C

4(55/556/1) ... 116
S4 {S5/556/1) Amplifier “B”

S5 (SS/556/2) ... 10/6 | SS/S67/A
‘ G.E.C. 88-50 Pre-Amplifier

16/6

Input Selector (state number of positic:,ns) 12/-

I Treble Selector

Write for Price List and Design Chart.

SPECIALIST SWITCHES

23 Radnor Mews Sussex Place
London W2 - AMBassador 2308
Suppliers to the leading electronics, aeronautical and

automobile companies and to research institutions, the
G.P.O. ana Universities,
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of great interest
to Television set
Manufacturers

W REPLACEMENTS

offers capacity for the
production of

Time-Base Components

70° and 90° camponents produced
to your own specification or as
developed by our specialists.

Short or long production runs un-
dertaken.

For further information contact:—

CONTRACTS DEPT.
Replacements

138 LEWISHAM WAY, NEW CROSS, 3.E.14
Telephone. TIDeway 6666-8 Grams: Flibak, London.

FEERL TR RO TR RN

Are you looking for

MOULDED BACK

FOR 17" MURPHY

TV RECEIVER
Size of product often preciudes the use of o moulding but
FIBRE FORM can be moulded in ony size.

FIBRE FORM is a new material based on the combination of strong
cellulose fibre with synthetic resins. There are other reinforced
plastics but FIBRE FORM mouldings are not only LIGHTER and
STRONGER but they are CHEAPER.

Leading manufacturers use FIBRE FORM for TV portable cabinets.
portable radios, TV masks, TV cabinet backs (right up to 2lin. console
model), radiogram backs, TV tubs end protectors, etc., etc.

The illustration shows a moulded back for the neaw Murphy [7in. TV
cabinet. lts strength, dimensional stability and aood appearance make
this back a vital STRUCTURAL [ of the cabi design.

WE CAN IMPROVE YOUR PRODUCTS AND
REDUCE YOUR COSTS

FIBRE FORM LIMITED

Garratt Mills, Trewint Street,

London, S.W.I8
Tel.: Wimbledon 3946

i

LOUDSPEAKER UNIT
cs 1o

For use with high fidelity
audio equipment, this
enclosure is designed to
function as a bass reflex
chamber. The loudspeakers
employed are a 12*
high-flux bass speaker plus
two 5” high-frequency
drive units separated by

a cross-over filter.
Magnificent performance
is complemented by the
beautifully finished
cabinet in walnut
veneers,

29 gns.

“ETHER PATHFINDER”
CHASSIS

combine facilities far high
fidelity listening of
gramophone records and the
VHEF radio broadcasts with
all-wave world-wide reception.

The three units comprise:

AM/FM Tuner T10A
£66.0.0

Power Amplifier LF10A
£25.0.0

Tone Control Unit TC10A
£12.17.6

These chassis may be pur-
chased as a caomplete
installation or separately
as individual units.

Write for illustrated literature to:
DYNATRON RADIO LTD., Dept. W, MAIDENHEAD, BERKSHIRE
w

H
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BAND 111 CONVERTOR
for ANY SET in ANY AREA

This unit has been widely used since I.T.A. Transmissions
began to convert all types of sets, Superhet and T.R.F., to
receive on Band .

Unlike many other convertors this unit is small enough to
be fitted inside your cabinet, enabling the job to appear
finished and perfectly safe for all to use.

The wiring is simple to follow, and alignment is not difficule.
@ IT will convert any set, any age, T.R.F. or Superhet.
@ IT includes station switching.
@ IT provides pre-set contrast balancing.
@ T uses only one aerial input for both bands. i
@ IT provides manual tuning on Band IlL. !
@ IT is totally screened.
@ IT completely rejects unwanted signals.

@ IT requires no additional power supply where either 6.3 v.
or .3 amp. heater is available.

CONVERTOR wired and aligned with ficti

1
. €310

INSLPUCLIONS Loiiieiiiiiiniiniiiniieinectanns 6
KIT completa in every detail, less knobs .. €210 ¢
KNOBS @ach .....ccouviiiiiimminiiiiiiiiiiiieiiinnneinennens o
CIRCUIT and instructions in decail (free with kit) [ 4
KITS made up by customers checked and aligned, ;
including post ...l 2 6 ]
When ordering please state present B.B.C. Station and I.T.A. I

Orders over £2 post free. 1

C. & G. KITS

285, LOWER ADDISCOMBE ROAD

ADDISCOMBE, CROYDON, SURREY
Phone: ADDiscombe 5262 I\

WORLD

AMPLIVIERS

We are always happy to
demonstrate any of a wide

JANUARY, 1958

range of amplifiers and
control  units at our
showroom. We stock

many makes at prices to
suit every pocket.

This month we feature the
PILOT HM.F.A.12 together
with its control unit HFC 12,
The amplifier, rated at 10
watts, gives frequency
response from [5-50,000 cps
with extremely low dis-
tortion. The contrel unit
has a wide range from a

choice of six inputs. Other controls are a seven-position
selector switch, bass, treble, filter, loud and a ing switch.
Price complete is 36 gns.

MICROPHONES TAPES TAPE RECORDERS
SPEAKERS - AMPLIFIERS * F.M. RADIO - GRAMO-
PHONES RECORDS

8 DARTMOUTH PARK AVE.,
LONDON, N.W.sS.

GULlIiver 1131.

O 00 S

it

TN RS

THE WORLD’S GREATEST BOOKSHOP

.# * FOR BOOKS4% »

FOR ALL YOUR
Technical Books

Foyles have departments for Gramophone Records,
Stationery, Handicraft Tools and Materials, Music,
Magazine Subscriptions, Lending Library.

119-125 CHARING CROSS ROAD, LONDON, W.C.2
Gerrard 5660 (20 lines) Y Open 9-6 (Thurs. 9-7)

Nearcst Station: Tottenham Court Road

TRANSFORMERS

COILS  LARGE OR SMALL QUANTITES
CHOKES TRADE ENQUIRIES WELCOMED

SPECIALISTS IN
FINE WIRE WINDINGS

MINIATURE TRANSFORMERS, PICK-UP,
CLOCK AND INSTRUMENT COILS, ETC.
VACUUM IMPREGNATION TO APPROVED STANDARDS

ELECTRO-WINDS LTD.

CONTRACTORS TO G.,.0., M.OS.,4.E.B., ETC.
123-5-7 PARCHMORE ROAD, THORNTON HEATH, SURREY
LIVINGSTONE 2261 EST. 1933

“acesaseesnegataanns

Tunoa FM.

(FREQUENCY CONTROLLED)

a Senaitive aj

Size 4}" x 4}" x 5}~
Wiring diagram and holed chassis
available.

_ Send S.A.E. for full circuit and
constructional information.

”5””” (Dept. WWI8) 418 Brighton Road, South Croydon, Surrey

7]
<
&

WIRING L

. T.V. Converter Circuits,
Battery Circuits etc., etc.
Portable Cl.f;\uu Send 11~ in stamps for the lot!

—  ISHOR §

Mains Circuits
Filter Circuits

Telephone
Croydon 5148/9
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(Great Britain) LTD.

Ormond House, 26/27, Boswell Street, London, W.C.|
CHAncery 8956

AMPHENOL

Telephone :

AMPHENOL (Great Britain) LTD.
Invite enquiries for engineering data and
details of the availability of the well
known range of ¢ AMPHENOL *’ products

Don’t miss these SPECIAL OFFERS

AMERICAN PRECISION HETERODYNE FRE-
QUENCY METERS. Type L.M.14. 125 kc/s to 20 Mc/s.
Crystal che ckod Complete with calibration book, etc. VERY

LIMITED QUANTITY AVAILABLE. Absoluuly as  mew.

5 each.

——CHAS. H. YOUNG, LTD.—

TECHNICAL TRADING

TF390G, ori

TPS17F SIGNAL GENERATO!
LOS0A L.F.

IAROOI'I RS, £12/10/-
£1210/~. BA.R. £12/10:

8ig. Gens., lau-d

00

CRYSTAL DIODES. famous make, tested, 9d. p & p. 3d., 8/-

Counsisting complete ™ T

GORLA F.M. KITS

German types, with fullest instructions

488
£3/15/~.

uning Heart * (RF/

Mixer chassls with lst I.F.), requiring only

ECCS5 vaive. Alo 2nd I.F. and 3rd LF. (Discriminator) Transformers with added
ke. A.M windings, latest

and circulte

RACK MOUNTING PANELS, all 19in. lon
or 10¢in., 5/9, 6/6, 7/6, 9/- respectively. Post
ABSORPTION WAVEMETERS. 3 to 35 mc/s. in 3 switched bands,
complete with indicator bulb. 17/6. Post free.

THE NEW GELOSO V.F.O. UNIT. Output on 80/I10 metres.
Complete with calibrated dial, £7/12/6. Set of three tubes, 24/-.

Jln..l :EmAL INSULATORS. Ribbed glass. /6 each or 6 tor 7/6.

by 5tin., Tin., 8%in.,

CONDENSERS. 8 mfd. 750 v., 5/6 each. Post 1/6.

COPPER AERIAL WIRE. 14 . H/D 140fc. 17/, TOft. 8/6. P. & P.
2/-. Stranded 7/25, 140fc. 10/-, 70fc. 5/-. P. & P, 2)-.

P.104 CRYSTAL HAND MIKES. List £6. Complete with 6ft. of
cord and plug. ONLY £3/10/- each.

SEMI MIDGET L.F. TRANSFORMERS (by waell-known maker),
10.7 mc/s and 465 kc/s. Can be used as 10.7 mc/s or 465 kc/s singly.
Only 9/t pair per, postage 9d.

HEADPHONES. High resistance (4000 ohms), very sensitive.
Bargain price, only 12/6 pair. P, & 1/6.

BRITISH BREAST MIKES (carbon).

Ideal for mobiles. 7/6. P.

MULTI-WAY CABLE, {in. diameter.
(ength cut. /3 per yard. P. & P. min. I/6
10-WAY CABLE (5 pairs). Screened and plastic covered. 2/- per
yard. P, & P. min. |/6.

LOW RESISTANCE HEADPHONES. New_ ex-W.D. stock.
C.L.R. typss. Only 8/6 pair. P. & P. 1/6. Special Terms Quantities.
Most :omprthomln stock of HiFi equipment in the Midlands,

7 colour coded wires, any

lncludln QUAD, LEAK, W.B., RCA, ROGERS, WHARFE-
ALE, GOODMANS, etc. Details and demonstrations with
olmuu.

NO C.0.D. UNDER £ Phone : CENTRAL 1635
All Masi Orders to Dept. ** W."” Please print your name and address.
CHAS. H. YOUNG LTD., 110 DALE END, BIRMINGHAM, 4,

{IN. ALLADIN COILS screened, slugged, 1iin. hlch 8/- dos.
TRANSFORMERS with 6.3 v. 5 a..5 v. $ &, 330 v. D
nhoh-wmnch 8/-. 1 mA. Iﬂm&mdhn an.

rimary, 851

llOmA.

10 H.
17/6. m (¥r|de, Siln
lcll complete, £5 T. 8.

su-o-uu v.

£3/10/~. COLLON8 T.C.8. RECETVERS, 1.5-13
'l‘nnlmllun 271107,
TRANSISTORS ! A7, TIPE RED 6°0T w5 o0 ke, 8/
TRANSISTORS ! 57, TTTE WHITe sr0T(p o 23 Mol 14§

POWER PACKS, 230 v. A.C. supply, two separate
620 v., 2001250 wA., double smoothed. Aleo 6.

leunlm,m,orwimmublhov&l . £7. NIFS BATTERIES, 45s.h.,
bangs, § cell, £4. 10 cell £4/8/~ or 27/10/- per pur (24 volts).

adjustable outputs, each 375, 530 or
3v.0a. Toy qusality, sealed transit canes,

unused, sealed

13-CHANNEL ' ————
CONVERTERS e e Bakefte " cablne

mounting madel, ench £3/15/~.
As above, but
de Luaxe model {listed £10/17/6),

structions, makers' scaled cases, no extn
adapted most

ins power pack lneorpmtud eont.lnnous l.unln; from CMnmh 6-1%
2 £2/10/-.

complete is-

or lnurn»l

18-VOLT 3-4 AMPY. RECTIFIERS, {ull wavs,
£9/10/~. Mullard Capacity/Resistanoce Bridges.

osg/w £5 das. Cossor Wobbulators,

| ET4336

opportunity, at, from

R.C.A. 1 kW. Transmltters, jow prices to callers only, unusual £25

other types advertised still available

504G g 12407 71- socal 9l
| eBaAS 128K’ BOC82 /s
6BES csmo't 5/9 BLAGT g S ECLS0 glg
6C4 4/9 EB34 /8 | EF30
| evwa - EBC33 7/~ | EF80  8/9

B f10ms loss 5% and post free for @ dosen or move.
M« 1/-tn 81 (ll’l.nll Speakers/Trans.).

350/352, FRATTON ROAD, PORTSMO

GUAIAI'I'IID RADIO VALVES, BOXED, “-HOUB SERVICE

EFOl 8-
EYbl ;-
8 l’l 1 2/‘
8pol 2/

SEND s A.E. FOR SPECIAL LIST (&

Min. 6d. No C.O.D.
100 TELBVISION SBET BARGAINS TO CALLERS ATi—

UTH

Pl
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MARCONI

Unrepeatable offer of these precision Signal Generators covering 10-18
33-58 mcs, and 150-300 mcs (a few only with 18-33 mcs coverage

mes,
instead of 10-18 mcs band).

In good, used condition, with charts, checked before despatch. ONLY

Limited quantity. ORDER NOW.,

A HARRIS ELECTRONICS SPECIAL!

SIGNAL GENERATORS

TYPE TF 517-F/1

£12.10.0

(carriage, etc,, 20/-

SEE ADVERT
OPPOSITE

RADIO and TV ENGINEERING |

RADIO and TV SERVICING

ENGINEERING MATHEMATICS

PRODUCTION ENGINEERING

ELECTRONICS - MANAGEMENT

\ARARMARALMAM

v

POST THIS COUPON TODAY ior FREE book on careers in Radio,

o« ion com. O rodly e L.C.S. way/
R 1

m‘l

Examination Courses for: Brit. l.R.E.,C. & G. Telecom-
munications, R.T.E.B. Certificate Society of Engineers,
Brit. Inst. of Management.

PRACTICAL RADIO COURSE.

A course in radio, electronic and electrical theory,
You build a T.R.F. and a 5-valve superhet radio receiver,
signal generator and multi-tester.

You learn at home in your own time, under expert
tuition. Moderate fees include all books.

INTERNATIONAL CORRESPONDENCE SCHOOLS
Dept. 223L, International Buildings, Kingsway, London, W.C.2.
Name. Age.

(Block letters, please)
Address

.............. 1.58

INTERNATIONAL CORRESPONDENCE SCHOOLS

(Patents pending).

Outstanding features inciude:
% 3 speeds at turn of knob (74in. per sec., 3in. per sec. and 1}in.
per sec.).
% Built-in rev. counter for pracise tape location.
Y Pause control.

% Fully automatic push-button operation with spare contacts on
Record and Play wafers to allow for possible amplifier wiring
(8 two-way changeover switches).

% High impedance, record and erase heads
adjustment,)

Y Three-motor drive.
% Fast, forward and rewind functions without handling tape.

Low wow level. . .
. List Price 21 gns.

Y British made chroughout.

MODERN TECHNIQUES
WEDMORE STREET, LONDON, N.19

Telephone: ARChway 2114

(Simple azimuth
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115v. and 230 v.
shillings, full

being 19in.

RIISS SUPER SLOW-MOTION
TUNING ASSEMBLY. As used on
all late model [155s. Easily ficted to
A’ sets, etc. ONLY 12/6.

RCA RIBBON MICROPHONE.
Table type, mounted on black-finished
stand 7}in. high, with press switch in
handle. BRAND NEW AND UN-
USED. ONLY 59/6.

ROLA 6fin. P.M. SPEAKER.
Mounted in Grey crackled metal
cabinet %in. x %in. x 4}in., and with
volume control. BRAND NEW AND
UNUSED. ONLY 27/6.

12-VOLT 1-AMP BATTERY-
CHARGER. Very robust, ex Admiral-
ty. In Grey crackled metal case, size
6in. x 6in. x 44in, BRAND NEW
AND UNUSED. ONLY 3§/-.

INSULATION TESTERS (MEG-
GERS). Read up to 20 megs. at 500
volts pressure. Ovaerhauled, and in
perfect order. With leather carrying
case. ONLY £9/19/6, OR less case
£8/10/-.

POWER UNIT TYPE 3. Primary
200/250 v. 50 cycles. Outputs of 250 v.
100 mA. and 6.3 v. 4 amps. Fitted with
H.T, current meter, and voltmeter.
For‘normal rack mounting and has gre
front panel size 19in. x 7Zin. ONLY 70,-
(carriage, etc., 7/6).

EHT TRANSFORMERS. 5.5 kV.
iknct.) with 2 v. | a., 79/6, 7 kV.
Rect.) with 2 v. | a., 89/6.

(Rect.) with 2-0.2 v. .l a,, 2
2 a, (for VCR 97 tube, etc.) 42/6
(postage 2/- per trans.).

500 MICROAMPS METER. 2in.
circular as used on British No. 9
Wireless Sets. Calibrated 0-15 and
0-600 volts, resistance 500 ohms.
A very fine Instrument, and A SNIP
AT ONLY 1§/-.

Open until | p.m. Saturdays.

OSCILLOSCOPE

This Ministry of Supply Monitor Type 6l is a First-
Grade Synchroscope designed for D.C. Pulse and
R.F. Envelope investigation, and employs a 3lin.
CRT type VCRI38A. The R.F. Frequency is 180-
220 Mc/s approx.; and is tuneable in that range. Has
internal 500 kc/s. Calibrating Oscillator on Y Plates.
Existing Time Base Speeds are 50 cycles, 20 Micro-
seconds fast, and 1,000 Micro-seconds slow. Con-
servatively rated Mains Power Pack is for nominal
Will make up into an excellent
General-Purpose Oscilloscope at a cost of a few
modification date being supplied.
Front panel size is 104in. x 124in., depth of unit
BRAND NEW AND UNUSED,
ONLY £12/10/- (carriage, etc., 15/-).

WIRELESS SET

No. 19 MK. 1l

The famous Army Tank Transmitter-Receiver. Incorporates
“ A " set (TX/RX covering 2.0-8.0 Mc/s., i.e., 37.5-150 metres);
B Set (VHF TX/RX covering 230-240 Mc/s., i.e., 1.2-1.3
metres), and Intercomm. Amplifier. Complete with 15 valves
as follows: 6 of 6K7G, 2 of 6K8G, 2 of 6V6G, and | ea. 6B8G,
6H6, 1148, EF50, 807, and booklet giving circuits, notes, etc.
Size 17fin.x 8}in. x 12¢in. Of American manufacture as
previously offered by us, but another large release by the
Ministry of Supply enables us to make a substantial reduction
in price. In magnificent condition.

BRAND NEW AND UNUSED, ONLY 65/- (carriage, etc., 10/-).
12-volt Power Units available 25/« (carriage 5/-).

MARCONI SIGNAL GENERA-
TORS TF-390G Frequency coverige
16-150 Mc/s. BRAND NEW IN
MAKER’S ORIGINAL TRANSIT CASES,
with instruction manual. For normal
A.C. mains operation. A unique
opportunity to acquire Laboratory
Equipment at a fraction of original
cost. ONLY £25.

MARCONI BAND Il CRYSTAL
CALIBRATORS. Frequency raoge
170-240 Mc/s. Incorporates 5 Mcfs.
crystal for better than .00 per cent.
accuracy. Directly calibrated dial,
internal A.C. mains pack. Complate
with spare set of valves and instruction
in maker’'s transit cases.

TCS TRANSMITTERS

The renowned American TCS Model designed by the Collins
Company for static or mobile use. Covers 1.5-12.0 Mc/s.
in 3 bands, and is complete with 7 valves, employing 2 of 1625
in P.A, Stage, | each of 1625 in Buffer and Modulator Stages,
and 3 of 12A6 in Oscillator Stage. Provision for VFO or Crystal
Control. 4 Crystal positi Radio Teleph or Radio
Telegraph. Has Plate and Aerial Current Meters. Power
requirements 12 v. LT & v. HT. In black crackle case, size
1l ' x 13 x llin., condition BRAND NEW AND UNUSED.
ONLY £12/10/- (carriage, etc., 15/-).

The double Dynamotor Power Unit, Type 21888 for 12-volt
operation, delivering 400 v. for Transmitter and 225 v. for
Receiver, is available at £12/10/- (carriage, etc., 15/-).

METERS

F.S.D. SIZE AND TYPE
50 microamps D.C. 24in. Flush circular 5916
100 microamps D.C. i Flush circular .... 16
250 microamps D.C. Proj. circular 30/-
500 microamps D.C. 2in.  Flush square. 2706
| mfa D.C. 2in.  Flush square. 246
150 mfa D.C. .2in.  Flush square. 76
200 m/a D.C. {in. Flush circular . 12/6
10 amps D.C. {in. Proj. circular . 20/-
20 amps D.C. in. Proj. circular . 7i6
40 amps D.C. in, Proj. circular . w76
15-0-15 amps D.C.  3{in. Flush square .. 1256
15 volts A.C. 2¢i Flush circular movingiron  8/6
300 volts D.C. Flush square.... . 10j6
300 volts A.C. Flush circular ....

Cash with order please, and print name and address clearly
PLEASE ADD POSTAGE OR CARRIAGE COSTS ON ALL ITEMS

HARRIS ELE—CTRONIéS Radio Corner, 138 Gray’s Inn Road,

(LONDON) LTD.
Formerly U.E.l. CORPORATION
We are 2 mins. from High Holborn (Chancery Lane Station) and $ mins. by bus from King's Cross

London, W.C.|

BRAND NEW. ONLY £4/19/6.

12-WAY SCREENED CABLE. In
10fe. lengths, fitted with plugs, origin-
ally made for use with the 19 Sec.
UNUSED. ONLY 17/6 per lead.

POCKET VOLTMETERS. Not ex-
Govt. Read 0-15 v. and 0-300 v. A.C.
or D.C. BRAND NEW AND UN-
USED, ONLY 18/6.

CRYSTALS. British Standard 2-pin
500 kc}s. 15/-. Miniature 200 kefs. and
465 kefs. 10/ each.

SPECIAL MAINS TRANSFORMER
OFFER. Normal 230v. A.C. Primary.
Secondaries  330-0-330v. 100ma. 4v.
3 amps. Ex W.D., BRAND NEW
AND UNUSED. ONLY I§/-. (Postage
etc. 2/6).

CHOKES.

10H 60ma. 4/-. SH 200 ma.

FILAMENT TRANSFORMERS.
6.3v. |§{amps. 7/6. 6.3 v. 3 amps. 10/6.
6 v. VIBRATOR PACKS. Ourput
approx. 130 v. at 30 mA., fully filtered
:;Id‘ smoothed. Complete. ONLY

Phone: TERMINUS 7937
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CHARLES

AVOMETER Mogel D. £ .19.8 [P. & P. 4/-)
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MULLARD C & R BRIDGE

D.C. Veity A.C. Volta D.0. Currert  A.C. Curren!
:1’80 m¥., 7.5 ‘y _l;g /A 5 mu’«.A_ £7.10.0 (7. &P. 3/6)
0mV. I3 30 m/A. 150 m
v, TN 150 m/A. NoIm/A 110tk oS0 onma. 10 to 1000 TF4
3V, 150V 100 m/A 1.5 Ampe. B
BV 200 V. 1.5 A 75 Ami 10 to 1010 ohms. 0.001 to 0.1 m¥d.
0V 800 V. DA 17 Ao 1 K to 100 K obmns. 0.1 to 16 mFd.
IOV oy, IBA;“P* pe. 100 K 0 19 Megohins.
300 V. 1 KV 30 A:xnxm mrn Minus 209 to plus 23%, compatison scale. Provislon for
T80V | g . ps. 0-(0:)0 nﬁ' Open Bridg.” * Calibrute  positian. Large esstly read
15 KV o0 K:hr::: «cale. Bensitjvity control. Operates from 100-250 v. A.C.

‘Thoroug! overh d. C 1 with batteries and in
structi*na. An extremnely robust meter at a vury reasonable
price

SANGAMO WESTON Model E772

ARALYSER 10 Gns. (P. &P. 41-)
A.C, and D.C. Volts D.C. Current A.C. Curzent
25 V. 100 mlcro-Amps. 0.3 Amyp.
loV. 1 milti-Amp. 1 Amp.
50V, 10 milli-Anips. b5 Amps.
250 V, 50 milli-Amps.
1000 V¥ 100 milli-Amps. Resistance

500 milli-Amps. 0:100 ohme
- 4000 ohns.

Qutput meter 0-100 K ohms.

Supplied 1o neat biack Rexine covered
plete with ajl batteries and instructions.
overhaulal and In perfect working order.

walns.  In very good condition.

3 Carefully tested and
rhecked berar: despeatch.

0-10 Megohms.
carrying case, comn-
Thoroughly

HIGH RESISTANCE AVOMETERS. £14 (P. &P. 4/

This is 3 speciu) model, similar In appearance to the type lllustrated. and partienlarly useful for radio, T/V, and electronic

servielng, Sensitlvity 20.000 ohma per vuit oo D.C. and 1,000 ohwms. per voit on AC. DG current, GG micro-i. to

1,000 4. D.C. Volta, 2.5 to 2500, A.C. Tbits. 10 to 2500 Reristance, 0.1 ohm. to 5 gobmns. pliod p with

batteries. nud fitted with maguetic screen for protection (rom external fields. Has provision (or offsetting fhe pointer by
30° for use as a Galvanometer.

JASON FM SWITCHED TUNERS

All three B.B.C. programmes at the turn of a switch.

MERCURY KIT. includes front-end unit already built and aligned.
£9/19/- post free. Credit Terms. Geposit £1/10/6 and seven month-
ly payments of £1/7/-. Instruction Book 2/3, included in kits,

Fully detailed price list free.

PREFECT TUNER. A ready-built unit, Less power supply.
£15/12/6. Credit Terms: Deposit £2/5/6 and seven monthly pay-
ments of €2/1f-. ilustroted leaflet free,

Both these tuners incorporate a geod AFC system which ensures
freedom from drit.

WATTS RADIO (Mail Order) LTD.

54 CHURCH STREET, WEYBRIDGE, SURREY
Telephone. Weybridge 4556
PLEASE NOTE Post orders only from this address.

A. C. SOLENOID TYPE SBM

g o

GREATLY INCREASED
PERFORMANCE

Continuous 3§ Ib. at 1¥
Instantaneous to 16 lb.

Same Dimensions as Type SB
Smaller Sizes Available

Greatly increased discounts for
quantities

Also Transformers to
7KV A 3 Phase

R. A. WEBBER LTD.

18 FOREST ROAD, KINGSWOOD, BRISTOL. PHONE 67-465

AMPLIFIERS AND TUNERS

F i Leak T.L.12

Leak Varislope Hll ....

Hi -

. Quad, Mk, It and Control Unit
Ob'amable Osram 92, from ......ooomniiiiinenns
from Mullard 5/10 _......

T.S.L. (with cabinet)
Triptetone 12 w, +i-Fi Major
Tripletone De Luxe
Tripletone Sunior
Armstrong PB,40% AM/FM
T.S.L. AM/FM chassis
T.S.L.F.M, Tuner ..............
Eddystone F.M. Tuner Model 820

TRANSCRIPTION MOTORS
Garrard 30! Transcription Unit...
Connoisseur Transcription Unit
Leaco GL.55 Transcription Unic
Lenco GL,56 Transcription Unit
Coilaro Transcription Unit ...

SPEAKERS
.£18 18 0 Tannoy Dual Corcentric 15in, with X-over £35 12 ¢
. £15 15 0 Tannoy Dual Concentric I2in, with X-over €29 5 4
. £42 0 0  Tannoy Direct Radiator 12in, ... £14 0 0
AAAAAA £22 10 0 Goodmans Axiom 150 L€ 5 9
» 23 :g g WB.HE.[0/12 . €419 9
8 £I5 18 9 Twecters and a range of .Wharfedale Units stocked.
9 71 6 W.B._and Goodma_ns Cabinets. )
619 6 Amplifiers and Cabinets Custom built.
€29 8 0  pICK-UPS
-£3211 0 Leak Arm L.P, Head, diamond and Trans. £I3 16 §
19 2 Connoisseur Mk.II LP. Head (Diamond)  £12 15 6
Garrard TPA.10 T/O Head, Diamond LP. £15 9 0

B.J. Pick-upr, Geldring and Tannoy Cartridges, etc.

[}
|? o EDDYSTONE Communications Receivers
10 4 Model750 ... o e+ « ...£78 0 0O
7 0  Model 8404 . £55 0 O
10 ¥ Model 870 ... £34 16 0
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Best Buy at

MARCONI NOISE GENERATORS

Type TF 987/1.

% Frequency range 100 Kc/s-200 Mc/s.

Y Accuracy plus or minus .5 decibel.

v Determines noise factor of AM AND FM receivers.
% Noise output ranges 0-5, 0-10, 0-15, and 0-30.

v Directly calibrated 34in. m/coil meter.

v Output impedance 71 ohms nominal.

% Fully stabilised HT supply.

% For CA.C. mains operation, 200-250 v., 45-65 c/s.
% Size 15§ x 11 x 84in. deep. Weight 28 1b.

% Finished in grey enamel and chrome.

Y Brand new, unused, and in original boxes.

% Complete with mains socket, co-ax plug, and lead.

£25.0.0

FRACTION OF
ORIGINAL PRICE

BATTERY CHARGERS. Input230v. A.C.
Output 12 v. D.C.,, 1.5 amps. In neat grey
metal case, 7 x 6 x Sin. Brand new. 35/~
CERAMIC SWITCHES. Heavy duty
(Wearite type), 4 pole, 3 way, 3/6. 2 pole,
6 way, 4 bank, 10/-~. BRAND NEW.

RCA OUTPUT TRANSFORMERS.
As used in Mi-11220 Amplifier. Primary
for push-pull 6L6's. Secondaries S, 7.5,
15, and 600 ohms, and tertiary for NFB.
25 watts power rating. Potted construc-
tion, with tag connections Full circuit
of RCA amplifier supplied. BRAND
NEW, 27/6.

TRANSFORMER BARGAINS
tnput 0-230/250 v. Output 240-0-240 v.,
I.g amps. RMS5, S v. 1.75 amps., and 5 v. 12.5
We 50 Ib.

amps. 7 x74x 104in high
Potted, oil-filled, by Gresham. Gives
2.1 amp. when rectified, OR as

D.C.
ISOLATING TRANSFORMER, to obtain
two 240 v. 360 w lines. Brand new
£€3/10/-. Carr. 10/-.
Output 2750~

Input 0-110/120-200/250 v.

275 v. 100 mA., 6.5 v. 7 amps., 5 v. 3 amps.
(Govt. ratings). 4 x 43 x 4in. high. Upright
mounting. Brand new. 25/-. Postage 2/6.
MAINS ISOLATING TRANSFORM-
ERS (Vortexion). Fully shrouded.For testing
AC/DC sets in safety. 230v. input. Output
230 v. 100 wacts, 22/6, post 2/6.
U.S.A., potted type, input 210/220/230 v.
S secondaries. 7.5v. 4a., 75 v. 42,75 v,
8 a. and 2.5 v. 5 2. ALL centre tapped, and
6.3 v. 4a. These can be connected to giva
many useful voltages up to 31 v. 4 a. Size
6in. x Sin. x 4in. Wt. 16 Ib  Price 35/-.

0.4 ohms, 25 amps., 250 watts, worm drive,
7/6. 10 ohms, 3.5 amps., worm drive, 10/6.
t ohm. 12 amps., 150 watts, 7/6.

MINIATURE STC RELAYS. 250
ohms coil. DP C/O (double contacts).
Ili“x{xiin. Wte. | oz. 6 v. operation.
7)

VIBRATOR PACKS. Input 6 v. D.C.
Output approx 100 v. D.C. at 30 m/Amps.,
fully smoothed and R.F. filtered. Size 64 x
6 x 2in. Fitted with Mallory 629C vibrator.
Brand new. Boxed. 16.

ANOTHER, but 230 v. D.C. 100 m/Amps.
With OZ4 valve and vibrator. Brand new.

Boxed. 25/~

INSULATION TESTERS by Record
Electric. 0-50 Megohms. Test voltage 500,
In perfect working order. ONLY £9/19/6,
OR, less case, £8/10/.

JACK BOXES. A small metal box fitted
with 9 miniature insulated Igranic jack
sockets. Brand new. SNIP. 12/6.
HEAVY DUTY BLOWERS. For 200-
250 v A.C./D.C. mains, 300 watts With
1} inch dlam. cwin ‘' V' shape outlets,
2 lengths of hose. 4 spare filters and
brushes.  Suitable for industrfal use
forges, stc  Brand new. £4/19/6.

WIRELESS WORLD
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MINIATURE 373 IF STRIPS. For FM tuner described in
April and May °* Practical Wireless.'* Complete with 3 of
EF91, 2 of EF92, and | of EBYL. A fresh -elease enables us to
offer these once again, BRAND NEW, with circuit, 4276,
OR, less valves, 12/6. Post either 2/6.

METER  BARGAINS

RANGE TYPE 8IZE
30 Microsmp, D.C. M/C 2jin
100 Micnamp. D.C. M/C  2}in
500 Micro.mp. D.C. M/C 2in.

Fhosb cire., acaled 0-100
Flush cire,, Ex-19 et
Fiush circular

500-0-500 Micro D.C. M/C 2jin. Fiush circular, scaled 100-
amp. 100 V.

I Milliamp. D.C. M/C 2in. Flush square, Fe/NFe

130 Miliamp. D.C. M/C 2in.  Flush suuare

200 Miliamp., D.C. M/C 2}in. Flurh cirenlar

1 Amp. Thermo-couple 2lin.  Projecting circular

t Amp. Thermo-couple 2in.  Fiush syuare

15 Volts AC. ML £2}in. Ftush circular

METER RECTIFIERS. Pull wave twidge. Braud pew, Saliord 1 mA.
3i8. 5mA. 8:8 STC2mA, 54

FLUXMETERS. Fitted with Ernest Turner 3jin. mirror-
scale meter and d in polished den instrument
case with carrying handle and hinged lid. Size 13 x 9 x 6in.
Brand new condition. SNIP, ealy 49/6.

AMERICAN METERS. Brand new Westinghouse #ush,
panel mounting, circular 2io. scale, 0-5 milliamps, with blank
black scale, Boxed. 8/6, post li-,

AMERICAN MICROPHONES AND HEADSETS.
Consist of carbon microphone with press-to-talk button, and
two 300 ohm earpieces in series, complete with 7ft. cord.
Phones are lightweight, and have rubber ear-cushions. As
used with TBY-8 equipment, and should be very handy.
BRAND NEW, A real SNIP at 15/-, post 2/-.

WIRELESS SET No. 1?7, Mk. 2.
Two Transmitter-Receivers and an Intercom Amplifier
combined. " A ' Set covers 2-3 Mc/s (37.5-150 metres),
phone and CW. *'B " Set lrog. 235 Mc/s (1.25 metres),
phone only. Complete with 15 valves. 6 of 6K7G, 2 of
6K8G, 2 of 6V6G, | of 6BBG, 807, EFS0, EB34, EI143, and

MARCONI LOOP AERIAL type 696. A
small, compact, enclosed loop. On swivel
mount with degree scale. Brand new, 69/6,
post 2/6.

SPEAKERS (Eddystone). 3 ohms,
64in. diam. In grey wrinkled steel
cabinet 9x9x5in. Complete with
volume control and transformer for
600 ohms line Brand new 27/6, post 2/6.

100-150 Mc/s, 4 channel, crystal controlled
transmitter. Complete with valves, 2 of
1625 2 of 832A, | of 815.

BRAND NEW. In original American
pa:kin;. (Xtals not supplied.) £5/19/6.
Carr 7/6.

RT37/PPN2 BEACON TRANSMIT-
TER-RECEIVER. 214234 Mc/s. Size
13in. x 10in. x Sin.  Contains 5 3AS,
3 155 | IRS and 2 2 v. synchronous
vibrators. Operates from 2 v. accumu-
lator via 2 built-in vibrapacks. Complete
wit pic mast A Y
(94fc.), lightweight headphones. Tech-
nical Manual, super-quality carrying
haversack, cords, co-ax cables, plugs, etc.
Total wet. 28lb BRAND NEW, boxed.
American equipment, 72/é.

SCR522 TRANSMITTER/RECEIVERS,
100-150 Mc/s. Comprises BC624A rec., and
BC625 trans. All complate with valves, and
n firsc-class condition. BC624A, less relay,
39/6. With relay, 49/6. BC625, 49/6.

T\vo-Wa! MORSE TRAINING SETS,
W/[T Mk. 3. Consists of 2 valve oscillators
(ARP12's) (one with pitch control), for |
or 2 operators. Has provision for creating
. herics.”” In polished ocak case

500 microamp check and tuning meter, instruction booklet,
and circuit. ALL BRAND NEW, air-tested. American made,
65/-. British made 50/-. OR, complete with 12 v. Dynamator,
American, 99/-. British 75/-. Carriage, sat 10/-, both 15/-.
Send S.A.E. for full details and price list of all |9 set equip-
ment.

ADMIRALTY POWER UNITS. Equivalent to AM 234,
Input 200-250 v 50 c/s. A.C. mains. Outputs 240 v. D.C.
125 m/Amps., and 6.3 v. A.C. 6 amps. Dual purpose 2{in.
panel mounted 300 v. meter reads input and H.T. voles.
Double smoothing with paper capacitors. Standard 19in, rack
mounting. BRAND NEW. 79/6. Carr.7/6.

LOW VOLTAGE POWER UNITS. Input 203-250 v. A.C,
mains. Outputs, 220 v. D.C. 110 m/amos, and 6.3 v. D.C. I3
amps. Fully smoothed. Metal rectifiers, €5/10/-, carr. 15/-.
As used for T1154.

PLEASE ADD POSTAGE OR CARRIAGE ON ALL
(T TR T e g e R e R

CHARLES BRITAIN (Radio) Ltd.

HIGH VOLTAGE
POWER UNITS.

Input 200-250 v. A.C.
mains. Outpur 1200v.

124in. x 10in, x 8in., wt. 16ib. Complete
with valves, leads, 2 keys, 7-way terminal
board, circuit and instructions, but less
batteries and phones Ideal for Cadets,
Scouts, etc  SNIP, 19/6 carr.7/6.

VARIAC TRANSFORMERS (Zenith).
200-230 v. input. Output voleage variable
from 200-250 v. at 8amps. Wt 141b. Brand
new, 87/6. Carr. 5/-.

MAINS DIMMERS. 300 ohms, | amp.,
300 watts, twin ceramic formers, 15/~
FIELD TELEPHONES. Army type D,
Mk. 5 Buzzer calling. Ideal for building
sites, farms, workshops, etc. Complete
with handset and batreries. Tested, 39/6.

ITEMS

?-fl-mmi"ia.:m? 11 UPPER SAINT MARTIN'S LANE,
u m R

et receitiors. LONDON, W.C.2, TEMple Bar 0345
€5/10/-. plus 15~ One minute from Leicester Square Station (up Cranbourn Street)
carriage Shop Mours: 9-6 v.m. (9-1 p.m. Thursday) Open all Soturday
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RELAYS P.O. TYPE 3000.

BUILT TO YOUR SPECIFICATION
QUICK DELIVERY KEEN PRICES
% CONTACTS UPTO 8 CHANGE OVER

n—m" || RELAVS_H1aH SPEED.  Minia-
8 Ml | ture, sealed. 1700417000, 26/
.| each. Post 1/3.

UP TO 4co/bco

METERS GUARANTEED

F.8.D. Size Type
Microamps 2}in.
o 3jin. MC/FR

” n.

3 21in.
Mlninmps n.
o 2iin,

" n. MC/FR
el - 24in.
»

200 ,,

” 2 D
5 Amperes 2in. MC/F8
" 21in,
Amp. 2in.
20 Volts

Lo..38ER

CRO8S POINTER METERS. With
2 separate 100 microam J move-
ments. Brand new. /8, post
©, % 2-.

30 ,, AC 2in M CIRCUIT TESTER in case. Meter
300 A.C. n. MI/FR 150/- 50 milliamps, 17/8, post 2/6.
AvOo YEST BRIDGES. /240 volt A.C. Measures capacities from 5 pf
to 50 mfd and reswstances from 5 ohms to 50 megohms, each in 8 ranges.
Valve voltmeter range 0.1 to 15 volts, and condenser leakage test. BRAND
NEW. Full working mstructions supplied with mstrument, £12/10/-.

Post 3/-.
TEST SET! mcorporatemg a Wheatstone Bridge, galvanoreter. Brand new,

50/- t 3,
GEI.L TESTING VOLTMETERS. 3-0-3. In leather cmse with prods. A
first-quality moving-coil meter, 28/-. Post 2/-.
ELECTRIC MOTORS. 200/250 volt, self-startmg, 1 r.p.m., 38/-. Post 1/6.
BRIDGE MEGGER TESTERS. 1,000 volts. mhlu. mplmwth
the Evershed Resistance Box. Abwluhly lnni Nu and unused, in maker’s
oriimll nael(ing. £75.

EPHONES—SOUND POWERED—NO BATTERIES REQUIRED,
Just connect with twin flex for clear speech. Transmitter iver units
4/6 each. Twin fex 814, yard. Post 1/-.

If 2 units are connected in series and one used for speaking and one for
listeming, perfect 2-way conversation can be made.
TELEPHONE S8ETS. For perfect communication brtween 2 ar more posi-
tions. Wall Type, one of units, 85. Batteries 5/8. Twin wire 54. yard.
Desk Type, now available, latest modern style. Two complete units ready
for use, 88/17/8, Wire 8d. per yard. Post 3/-.
ROOM THERMOSTAT. Adjustable between 45 and 75 deg. Far. 250 v.
10 amp. A.C. ldeal for greenhouses, etc., 38/, Post &/-.
” BATTERY CHARGERS

Ideal for charging 24 volt batteries on electri-
cally propelled vehicles, Rating 23v. 10 amps.,
controlled by two 4-position rotary switches for
fine and coarse control which enables 6/24 vt.
Baus to be charged. Input 200/250 v. A.C.

cy., fused for A.C. and D.C. Brand new
31113'0[-. Carr. 15/-.
CHARGING RECTIFIERS. Full wave Bridge
12 volts 2 amps., 13/8, 4 amps., 22/8, suitable
transformers 2 amp., 24/-, 4 amp., 21/3,

post 2/-,

JACK PLUGS. Cylindrical bake-

lite screw on cover. 2 Contact.-a-_'
Ideal for amphﬁets etc., 2/6 each,

24/- doz., .{)er 100.

AlR BLOWE 230 vt. A.C. .57 h.p. 15in.
fan 6m outlet. Brand new $£28. Carriage in

PORTABLE BLOWERS. 200[250 v. Aé/DC 300 watts with switch and
leads, 1jin. outlet. £5. Carr. 7/6.

VOLTAGE REGULATORS. Input 230 v. AC., 21 amp. Outpat §7.5 v. to
228 in 16 steps with current limiting reactor. ll!lll/- each, carriage 10/-.
RAGKS—POJ OFFICE STANDARD. 6ft high with U-channel sides
drilled for 19in. panels, heavy angle base, 4it. 10in also in stock.
¥°SIB!NI§ORSDRIVES. Muu'headscaledO/lBOdcg RauoSStol Diam. 3in.
RADIO-ACTIVITY MEASURING INSTRUMENTS, Phi.l{s yﬂ;:m

A potlable self-contained unit in haversack. Scaled 0 to 10 muill tgens
ﬁu‘ hour, using Mullard Geiger Counter MX115, £25.

EADPHONES. Balanced Armature T DHR. T17/8 per mr, post 1/6.
HEADPHONES. High-resistance 4,000 Type CHR, new. 12/ Fost 1/6
VENT-AXIA FANS—EXTRACTION OR 'INT, KE. 230/

600 'ohms + 600 ohnn 50/-, post 2/-.

2 , 90/-, post 2
WHEATSTONE RESISTANGE BRIDGE. 1 to 10,000 ohms. Plug type, £5.
SWITCHES. 1 hole fixing, 3 amp. 250 vt. Single Polechange over, II each,
12/- doz. £37/10/- per 1,000.

L. WILKINSON (CROYDON) LTD.

19, LANSDOWNE ROAD, CROYDON
Phone : CRO. 0839 Telegrams : "WILCO™, CROYDON

WIRELESS WORLD
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r
L/Iﬂ/]ﬂlﬂl\ FM 85

Compact and easy to instal. This chassis is the
ideal tuner for the domestic High Fidelity system.
Superb FM quality and AM sensitivity combine
to give excellent BBC and Continental reception.

% FMB85 Medium, Long plus FM with tun-
ing eye on all bands and volume control.

24 gns or self-powered 2.8 gns

including Purchase Tax.

Full specifications from:

C. T. CHAPMAN (REPRODUCERS)

RILEY STREET, S.W.I0
Telephone: Flaxman 4577

Works: High Wycombe, Bucks.

NS
TESTOSCOPE ]MEASITER

For hlgh and Iow

olu{u tandard
] mm mtm volts

ual mdol. range 1/30 and 1oo/uo
vom A.c. or D.C.

Write for interesting leafiet 30F.
APPLY FOR 18 PAGE BOOKLET, POST FREE U/-.

@® MULTIMETERS @ OSCILLOSCOPES @

TEST
EQUIPMENT
REPAIR

COLLECTION & DELIVERY 100 miles radius

(OVER 100 MILES BY ARRANGEMENT)
BACK TO YOU IN 7 DAYS (with few exceptions)

Repairs, Calibration and Overhaul of —
All leading makes of English and American Electrical
Electronic Test Equipment

AUTOMATION & ELECTRONIC MAINTENANCE ENGINEERS
LEIGH ROAD, LEIGH, LANCASHIRE
TEL.: LEIGH 168

PATTERN GENERATORS . MEGGERS

and

@® SIGNAL GENERATORS
@ sSY3ILIW ADNINDIYY
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1 R.F.
1 UNITS
: 8 R.F. 25, 40.50
¢
4 mc/s, 20/- each,
All valved with
L s Circuit. Post-
‘. 29 age 3/6 on ea
3 RCAF AMPLIFIER UNIT. 12 v. input
‘D Vibrator Pack. 250 v. outpuc OZ4.
" Microphone transformer into a 6K6 GT

’output valve with negative feed back.
Size 8 x 5} x 84in. Brand new, 35/- |
each, P. & P. 3/, |
) WAVEMETER TYPE WI1433, Fre-
) quency 154-260 mc/s, with crysta! :he:k‘
’;87 :alibratliooln chart. Mains 50 cycle.l
-, carr. 10/-,
) COMMUNICATION RECEIVER RA
iB. Covers 150 kc/s-15 mc/s in 6 bands.
1
) :or .l|2 or 24 volt operation Send for
etails.
) INDICATOR UNIT SLC No. 5. Ideal
) for conversion into an Oscilloscope using
) 2 139A or ACR 10 tube. Unit consists of
2-VR65's, 1-VR66, various resistors, con-
densers and pots. Size ! x 6 x 3in. Brand
) ;a;v. :Pon;plstoalwith modification circuit.
y 20/-. P. . 3e. |
PARMEKO CHOKES. 8 H. 100 mA
) 716, P. & P. Ij6 )
v P. b
) AMERICAN GEARED MOTOR. 24 v.
D.C. with built-in precision gear-box,
) No. | drive 24 R.P.M. No 2 drive 6
R.P.M. On 12 v. No. ! drive 16 R.P.M.
) No.2 drive 4 R.P.M Overall size of motor
) and gearbox 74 x 3} x 3in., wei;htl
) ;Ilb. 14 0z. Brand new. Only 22/-,P. & P.

) POCKET VOLT METERS. Read 0-25 |
volts and 0-20 volts D.C. Brand new. |
) Only I5/-. P. & P. 2/6.
DIPOLE AERIAL No. 4A. 52 feet
hard drawn 7/22 copper wire with centre |
4 insulator, ficted with feeder sockets. Both
) ends have 3 link insulators and slotted wire
) adaptors. Brand new, price 9/-, P. & P. 2/-. |
RELA 6,500 ohms and 3,500 ohms, |
)
8/- pair, post paid.
FM WOBULATOR CAPACITOR.
) Excellent for Sweep Generator. Frequen- |
) o dulation unit per ic
field and a moving mechanism driving a
metal diaphragm supporced at its rim.
) This diaphragm acts as a moving plate of
) the frequency capacitor. Tested. Price
7)- each. P. & P. i/-. ]
DYNAMIC SOUND POWERED
) HEADPHONES, Type D.L.R. 5. 60
ohms, 7/6. P. & P, 1/6.
) BENDIX RECEIVER RA 10, A 4
wave-band superhet covering 150 kc/s-
10 me/s Valves 65K7 Ist RF. 6K8 Mixer.
) 6SK7 st and 2nd LF. 6R7 2nd Det. 6C5
9 B.F.O. 6K6 output. Size 6} x I54in. |
Easily converted to mains operation as
described on page 453 of the September
) ‘‘ Practical Wireless." £5/10/-, carr. 7/6.
) COMPLETE STANDING WAVE
) RATIO METER. 110 v. a.c. operated.
From 60 ¢/s-1,000 c/s. with all coax.
couplings and probe finders. To match all
feeder line impedances and lengths.
Calibrated matching bar. Direct standing
wave ratio readings are shown on meter
50 micro-amp. . This magnifi
cent instrument is precision built, com-
) plete with all spares and housed in oak
carrying case. Brand new in original |
packing. €14 each, plus carriage 10/-.
) HIGH RESISTANCE HEAD-
PHONES, Type No. 2 4,000 ohms.
) Brand new 11/6 each, P. & P. 1/6. |

) BENDIX RECEIVER MN26.C. Cover-
ing 150-1,500 kcfs in
3 bands. Valves used
g 5-6K7,
e 2.6N7,
Y 2.6J5, 1-6F6,
v 1-6L7. Com-
J plete  with
/ switching
’ motor and
dynamotor.
This superb unijt
has been modi-
fied for 12 v. op-
eration, With circuit.
Only 80/- carr. 8/6.

y
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OMMUNICATION
RECEIVER R115S5

despatch.
£8/10/-, carr. 10/-.

MCJS. ’GI‘ each. | This magnificent receiver covers 5 ranges: 75-200 ke/s., 200-500
R.F. 26, 50-65 | kc/s., 600-1,500 kc/s., 3-7.5 mc/s., 7.5-18.5 mc/s. Fully tested before
Complete with circuit and

instruction booklet,

x

YOU CAN'T BEAT
THIS FOR VALUE!!

————

Brand New complete with
2-12H6, 1-VRI50, 2-9004, 2-955.
Dynamotor, Relays 3,500 ohms and 6,500 ohms. A.F. amplifier.
Receiver section covers 400-450 mc/s.
418 to 462 mc/s with manual. Only 35/, carriage [0/-.

14 valves: 3-125)7, 4-125M7,

W R.T-7/APN-]
ALTIMETER
TRANCEIVER

Famous Wobulator Unit,

Transmitter sweeps

No. 38 TRANSMITTER/RECEIVER
WALKIE TALKIE

Range approx. 5 miles. Covering 7 4.9 mc/s. Absolutely pl
with junction box, headphones, microphones, webbing, haversack.
Brand New, only 60/-, carriage 7/6.

MONITOR
TYPE 28.
Consists  of
| VCRI38 6
| SP61, 1-5U4,
3.EA50.1
mia met-_,
er sealed

porates
Y shife,
X shift |
in ufsecs,
|Focus,
sync,
Bias.
Input to e - .

X plates '
switched x 20. x 5 and direct, requires P
only suitable power pack for use as
oscilloscope.  60/-, carr. 10/-.
| TANNOY AMPLIFIER. With 4 6L6"s ¢
in paraliel, push-pull handling from 30 to
60 wates,  200-250 v, input. Complete ¢
with aif leads, hand microphoses, plugsand
spares, Housed in wooden transit case
174 x 153 x 21}ins, with full operating [
instructions and circuit.  Fully tcstad.‘
ONLY £20. Speakers for above, 25/- each.
FERRANTI TRANSFORMERS. Input
225 volts, output 4 volts at 2 amps.
Potted type with ceramic bushes. Brand ¢
new, 7/6 each, P. & P. 1/-.

U.S.A. INDICATOR BC929A. Com-
plete with 3 BPJ, shield and holder.

TN TR T b T e S P

| Aerial switching unit, 7 valves: 2-6H6GT §

8 valves, 5-ARP 12's, 3-AR
8's covering 1.8-8.5 me/s on
two frequency bands. Con-
tains 6 v. Vibrator Pack
and built-in 3{in. Goodman
speaker, operates from 6 v,
battery, consumption |¢
amps. Housed in metal case
13 x 12 x tlin. Designed
for Mobile or Ground
station. Operates with
any normal aerial. Com-
plete and tested, including
circuit. Very good con-
dition. Only 80/- carr. 7/6.

R109 RECEIVERS

VIBRATOR PACK

carriage 5/ .

12 volt input 300 volts output at 150 m/A.
As a bridge rectifier will handle 450 volts
RMS at 120 m/A. Pack consists of 12 volt
vibrator, 4 metal rectifiers, chokes and
smoothing condensers

*

ONLY  30/-,

WHEATSTONE
BRIDGE. Consiting of
four stud switches: 0-
10 ohms, 0-100 ohms,
0-INF. Galvometer
centre zero F.5.D. 2.5
mA. Ranges easily ex-
tended. Housed in oak
cabinet 16 x 74 x 6in.
Complete with instruc-
tions, 40/., P. & P. 4/-.

TEST SET

102

250 v. 50 ¢. A.C. Emits 25 x 50 cycles. Transformer 280 v. at 80 mA.

12 v. at 2 amps,, 6 v. at 3

amps.

1-DET 19. 1-6J5. S.T.C. metal

rectifier. Bulgin plugs. sockets, ind. lamps, circuit diagram 40/-,

carriage 5/-.

elda GJI.OM

(Dept. “W?’), 32A, Coptic Street, London, W.C.I.
Phone: MUSeum 9607.
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| 1-6X5GT, 1-2X2, 1-6G6, 2-62N7. Brand
new. Original cartons, With modiﬂ-‘
cation circuit, 60/, carriage 7/6.
| HOOVER ROTARY TRANSFOR-
MERS. 1.5 v. input, 490 v. output at §
| 65 mA. and 6 v. input 300 v. output at
75 mA. Guaranteed and tested, only 27/6.
P. & p. 2/6. ‘
373 MINIATURE 9.72 ).F. STRIPS, §
Supplied complete with 3.EF91, 2-EF92, ¢
1-EB9). Ideal for modification to FM 4
Tuner as described on page 107 of the April
““Practical Wireless."' Price 45/ each.
ORIGINAL ARS8 MAINS TRANS-
FORMERS. Input 110-240 v. Output ¢
345-0-345 a¢ 150 mA. 5 v. at 2 amps.
|and 6.4 v, at 4.5 amps. Brand new, fully
shroudea, 50/-, P. & P. 3/-.
U.S.A. INTERPHONE AMPLIFIER. §
This unit uses 2 6vé's. Includes micro-
phone transformer, output transformer,
sidetone transformer, mA. choke.
Fuse holders and double pole 10 amp.
switch. DYNAMOTOR 12 v. INPUT 250 v.
OUTPUT AT 50 mA. Size 9 x 9 x 5
Brand new, less valves, only 55/-, carr. 5/-.
VIBRATOR PACK. 6 v. input, 230 v.
output at [00 mA., complete 4-pin
vibrator, OZ4 rectifier Fully smoothed, [
25/6 each, P. & P. 2/6.
500 MICROAMPS METER. 2in. circular ¢
calibrated 0-15 and 0-600 volts, resistance
500 ohms. 12/6. P. & P. 2/6
PYE 45 mc/s. I.F. STRIPS, complete with §
seven valves, 6-EF50, |-VR92, 6 tunable
LF. transformers. Only 30/-, post paid.
FILTER UNIT 503. Frequency 20-
35 mc/s., with silver plated coil. Con- q
denser 140 pf., Veeder counter, coax.
input and P k Suitable for
conversion to absorption wavemeter
12/6, P. & P. 2/-.
COMMAND RECEIVERS,

¢
¢
¢
¢
¢
¢
{

[

¢

¢

1.5-3 mc/s. q

fully valved, with circuit, 65:-, P. & P. 3/6. ¢

B.C.733.D RECEIVER. 108.3-110.3 m¢/s. ¢
10 valves, 3-VT269, |-12AH7, 2-125R7,

2-125G7, 1.125Q7, I-12A6. 6 crystals. §

12 v. operation. £4, carr, 7/6. [

WESTINGHOUSE PENCIL RECTI- ¢

FIER. Type J.50 output 500 v. at 5 mA ¢

| 8/, post paid. p

[

[

[

[

4

4

¢

1

AMERICAN ROTARY CONVER-
TORS

With cool-
Jin( Fan. In-

lput 12 v,
S.C. Out-

| Completely
suppressed.
Brand new. 19/. each, plus P, & P 3/..
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COMMERCIAL TELEVISION
CONVERTER

SUITABLE ANY T.V.
using lower side band
within 35 miles of any I.T.A, Station
NO ALTERATIONS TO SET

Complete with built-in power supply, 200-250 v. A.C. \
malns. Case 3tin. iong, 3iin. wide, 4}in. high In- |
corporating gain control and band switch.
Complete with Wolsey 3-element I.T.A. outside or
Joft serial, 36 fect LT.A. jend, twn plugs (Wolsey
4-clement 5/- extra). 28§/~ deposit pms P. & P. /-
and 4 monthly puymu:a of £1/5/8.

Cash  25/17/-, plus & P. Bj-. Hihatrated with cover removed
CONVERTER ONLY
Plus P. & P. 2/6.

Coverage 120 Kc/s.-230
Ko/s, 300 Kc/s.-000 Kc/s.,
900 Kcs-275  Mc/s.,
276 Mc/s.-8.8 Mc/s.. R
Mc/s.-28 Mc/s., 16 Mc/w.-56
Mcjs. 24 Mefa.-RE  Mojs,
).{ case 10in. x 6}in.

4}in. Bize of suale, 6}in.

3}in. 3 valves aud rectificr.
AC. mains 230-250 v,
Internal  modulation  of
400 c.p.s. to a depth of 30
per oent.,, modulated or
unmodulated R.P., oulput
continuously variable 100
milli-voits. C.W. and mod-
awitch, vartable A.F. outpul
and moving ooil outpuc
meter. Grey hamer tinish
case and white panet
Accuracy plus or minus 2,

£4/19/6

or 34/~ deposit
and 3 mwnthiv payment:
26/~. P. & P. 4/8 extra.

SIGNAL GENERATOR

SIGNAL &

Coverage 7.6 Mc/s.-210
Mc/s. in five bands, all un
fundamentals, slow motion
tunlng audlo output, $
vertical and  horizontal
bars, lozging scale, In grey
hammer finished case with
carrying handle. Accuracy
4+ 1%. A.C. mains 200-
250 v.

£6/19/6

P, &/ P. 4[8.
Or £2 deposit, P. & P, 5/6
and 4 monthly payimnents of
27/6.

conLe™eY PORTABLE AMPLIFIER

Approx, size 6] x 2} & 2 valvea, tact led metal rectifier, b.ss and
treble lift controls and double wound mains transformer 3 9 /6 Plus P. & P.
B30-2B0 Vo soevtrtitiiiiiiitietetitteriitattiraneas a6,

5" P.M. SPEAKER AND O.P. TRANSFORMER
it purchased with the above 18/@. Pins P. & P. 1/6.

COLLARO aivomarc CHANGER

Model 456. 10 records. A. C. mains
200/250v. Turnover crystal head. BRAND
NEW. Fully guaranteed (suitable for use
with above amplifier). 25/ deposit plus
P. & P. S/- and 7 monthly payments of 25/..

Cash £8.19.6. PlusP. & P. 5/-.

4 VALVE ALL-DRY SUPERHET
PORTABLE KIT

incorporating ferrite rod aerial
Medium and long waves. In grey leatherecte B
Size 9in. x 7in. x 6in. Valve line up IT4, IRS.
1SS, 3v4. Complete kit of parts (less batteries)

£5/19/6 Plus 3/6 Post and Packing.

RADIO AND T.V. COMPONENTS (ACTON) LTD.

23, ACTON HIGH STREET, LONDON, W.3
GOODS NOT DISPATCHED OUTSIDE U.K.

JaNuary, 1958

GERMANIUM JUNCTION RECTIFIERS
— finned bridge units

RATINGS FOR INDUCTIVE AND RESISTIVE LOADS

AC. INFUY
S (G e —
wolts voks amperes taches
GANA 140 13 0
o | GAdlg t:] ‘@ zo:&‘
GASLA 210 =40C
g CALI-A * 10m 0
GAS2-A 3% 0 «c
:hrg well-known range of g GASL-A ” 5 ”:w'c ;
H germanium junction GASI-A si0 55 10 °C
vectifiers is now available SAiA w Hxwc a
wnudc up into convenient w:: 190 [} Jom IC
idge units ready for in- : ] oussc
dooh GOSI-A 2)
<orporation in your equip- | | Gheia " B Rugs
men!
b Gas2A w « JomISC
GMT-A 0 £ 19k s 8

BRITISH THOMSON-HOUSTON

THE SRITISH THOMSON-HOUSTON C€O., LTD., RUGSET ENGLANO
” ALL Compay ASIg4

gﬁ(é THE MOST RELIABLE
MAGNETIC RELAY

A.1.D.
A.R.B.

ADMIRALTY
APPROVED

Manufacturers of

K.3000 and K.600 Type RELAYS

PROTOTYPE RELAYS
to customers specification. Made up at short
notice,

Your enquiries given prompt attention.

A.D.S. RELAYS LTD. pept.w.w.

12 STORE STREET,LONDON,W.C.l. Tel.MUSeum 2453
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RECTANGULAR T.V. TUBES
17" 14"
£7.10.0 £5.10.0

12 MONTHS' GUARANTEE

As supplied to the trade for the fast seven years. Six months’ full
acement, six months proxrcsnvc. Made possible by the high quality

of our tubes. Ins,, carr., 15/6.

CONVERT YOUR 9. 10, l2|n to our SPECIAL OFFER of 14, IS.

16in. round T.V. TUBES at £5. Information on how to ** do it yourull

in our FREE catalogue. Ins., carr., 15/6.

12in. T.V. TUBES, £6. 3 months’ guarantee on all round tubes. Ins.,

arr., 15/6.

HEADPHONES, 1/9
Single earphone and headband. C-LR
crystal sets, extension on radio, stc. P. & P
5.VALVE MIDGET RADIO, £3/19/6
Superhet. Ocul valvos l2K8 l2K7 IZQ7 3 L6 &
35Z4. Sin, sp 2w & M.),
3 control knobs. |oo-z4o volts. Umvcrul supply
Wooden cabinat, size I7 x 8} X éin Ins., carr., 3/6

T.V. AERIALS, 25/6. For all LT.A. and F.M. channels. For
outdoor or loft. 3 H Famous f: er at half the normal

rice. Post 2/6.
V. MASKS... 7/9. [7in.

Ido/al for

Grey plastic. Brand new. Post 2/~
T.V. MASKS...14/2, [7in. Halo lighting. New. Post 2/-.

. MASKS...10/9. [7in. White plastic. New. Post 2/~
TORCH LANTERNS 6d. each, X.W.D. Include 2 bulbs,
use 800 battery. P. & P. II- Crate of 48 with 22 bulbs excra, 22/-
(118 bulbs in all). Carr. 10/~

HOME RADIO, 79/6

5 valve (octal) s/het. 3 w/
band recsiver, A.C. gram.
P.U. sockets. In wooden
cabinet I8¢ x 1} x 8fin.
Ins., carr., 7/6.

BEAUTIFUL EXTENSION SPEAKER, 29/9

~ mpl.(.. Flttod with &n PM speak.r "W.B.""
* of the h . Standard

muchin; to any rmivar 2—5 “ohms. Flex and

switch Unrep at this price.

Money back guarantee if not completely satisfied.

Ins., carr., 3/6.

8in. P.M. SPEAKERS 8/9. Laet the lady of tha house listan to music

Whil.P sho9 works in the kitchen. Complete with O.P. trans., 10/~

S.PEA'KER'S. 12/9. Goodmans or Elac. High quality 8in. P.M. Monaey-
back guarantes. With O.P. trans., 14/~ P. & P. 2/9.
“SOLO ” SOLDERING TOOL, 19/6

6-12 vole, 100-125 volt. Made for the
American market. Car battery or mains.
Export quality. Complete in light carry- b

ing case. Reel of solder and spare parts.

P. & P, 2/9.
A fow of the above in 612 volt, 200-
MAINS TRANSFORMERS

240 volt. 35/6. Export enquiries in-
vited.

350-0-350 v. 80 ma. 4 v., 4 v. heaters. 200-250 v. primary......... 3/
350-0-350 v. 80 ma. 4 v., 12 v heaters, 200-250 v. primary......... 3/
280-0-280 v. 80 ma. 6 v. 2: 4v.2a,4v 2a., 200-250 v. primary.

Drop-through half shrouded s/9

(IAll above 2/6 post.)
425-0-425 v. ar 250 ma,, 5 v u6a..6[.3)v at I2: 63v.at ba.,

200-250 v. screened prlmnry (P& PU3/P) ceciecieciciiiinonnrennsennene 17/6
0-200-250 v. heater transformer, 12 v. ac 1} amp. (P &P, II’) ...... 12/9
o.r, TMNSFORMERS. I/J. Standard size 2-5 ohms. Post I/3.
20 tor £1. P. & P, on 20, §

MIDGET EVER READY BATRYMAX, 1/9
ol * B “'type battery 22f v. No. BIS5. Ideal for midget or
8 personal radio, hearing aid or photography flash. Size § X 2in.
l Post 3d. 6 for 7/-, post 6d. 12 for 12/-, post 9d.

SIMULATOR UNITS, 19/6

Complete with vaives. Telescopic aerial Instruction booklet FREE
with each order Ideal for Walkie-Talkie conversion. Test set I72A.
Ex-W.D., P. & P. 4/6

Send for free 1958 Catalogue
DUKE & CO. (Dept C) 621/3 Romiord Road, Manor Plrk. E.d2 TEL.: ILF. 6001-3
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(TERMS AVAILABLE)

177 T.V. CHASSIS £19.19.6

Latest ln.}provod circuits. High-
or EH (brilliant picture).
Improved senslitivity (for greac.
er range). Chassis easily
adapted to any cabinet, 17in.
rectangular tube on adapted
chassis. Al channels. UR-
RET TUNER, 50/- extra. Less
valves, Wtthalvesﬂl/l’/‘
With all  valves, £25;19/6,
Yalve line-up (5 valves): 2-
6D2s, 6SN7G, 6P25, EL3S.
Others: 7-6F|s. ELB 6LI8.
12 months’ guarantes’on tubs. 3 months® éuannuo on valves and chassis,
lr':S-. '?.:If - (incl” cube). State B.B.C. channel and I.T.A. if turrec
qui

14" T.V. CHASSIS, TUBE AND SPEAKER
£13.19.6

As above with |4in. rouna tube. Less valves. Guaranteed 3 months.
With S valves, £15/19/6, Wuh all valves, £19/19/6. TURREr TUNER,
50/- extra. Ins., carr., 25/- inc!. tube.

DENCO RADIOGRAM
CHASSIS 97/6

3 and 4 waveband cturret tuned. S/het.
A.C./D.C. chassis with 6in or 8in.
speaker. Size: 84 x 10 X I2in. Valve
line-up; CCH35, EF39 EBCJJ CL33
& CY3Il. (CiC or dropper) Ins.,
carr., 7/6.

SUPER CHASSIS, 99/6

S-valva superhet chassis including an
8in. speaker. 4 control knobs (Tone,

Yolume, Tuning), W.C. switch; 4 wave-
band with position for gram. P.U.
A.C./D.C.

for extension
P. & P. 5/6

ELECTRIC CONVECTOR
HEATER, 99/6
Cleaner, cheaper, safer than paraffin. A.C./D.C.

Switched tor | or 2 k/watts. lluminaced grille.
Ins., carr., 10/6.

ELECTRIC FIRES, 17/6.
Hammered finish. A.C./DC. 200-250 volt.

speaker.

| kjwace. Post 3/6.
R.F. EHT COIL, 30/~ 6-10 k/volt. Drawing
and daca FREE with each order. Post free.

CONSTRUCTOR CHASSIS UNITS

POWER PACK AND AMPLIFIER, 19/6. O.P. stage
6V6 with O.P. trans. Smoothed H.T. 350 v. 250 ma,, 6.3 v. S a., 22 v. 3a,,
6.3v.4 a., 4 v. centre tappeda. Less valves. FREE drawing. Carr 5/6
TIME BASE, 7/9. including scanning coil focus unit, esc. Less
valves FREE drawing. P & P.2/6

SOUND & VISION STRIP, 19/6. Superhet.
vision strip. Less valves. FREE drawing. P. & P 2/6.

T.V.CHASSIS TO CLEAR, 59/6. Complete chassis by f;
manufacturer. R.F. EHC unit included. Drawm; 2/6 or FREE with
order Chassis in three separate units (powsr, s/vision, timsbase inter-
connected). These chassis can easily be fitted into existing console
cabinets. Less valves and tube. Chaanels 1-2, 3-5. Easily converted
to LT.A. Ins., carr., 10/6.

RADIOGRAM CHASSIS, 19/9. 3 waveband and gram. superhet, 5-

Complate s/

valve (octal). ldul for ublo’nm , giving high quality output. 4-knob
control. 8in P.M. speaker, l’ with order. Set of knobs 2/~ chassis
12 x 6 X 7§in. Ins., carr., 4,

CHASSIS, 1/~ each, 6or 8 valvc Latest type midgot valve design for
A.M. and M. N.w cadmium-plated on s.w.g. steel. 12} x 7§ X 2}in.
P. & P 1/6. Post on 4, 3/-. 12 for 10/-. Carr. §/-

Boxed VALVES %jonms

IAS  2/9 | 6H6M 1/9 6/9 | ECH42 8/9 | EFS)  2/9
1SS 4/916K7 39| 125G7 1/9 | gF39 /9 | EL32  6/9
3AB 39 | GNTGT 4/9 | 12597 1/9 | gpe1 g9 | ELOL  3/9
4DI  2/9 | 65G7 3/9 Eac4l g9 | EZ%0 _ 819
688 39 |77 3y
6FI2 7/9 | 8D2 39 | EB34 19 | EFOl 79 TTI g9
6D2 6/ eD3 79 | EBII 6/9 | EFITA  4/9 | Xé66 8/9
12AU7 5/9 | ECC8I 8/9 | EF37 4/ | Z77 79
American Types UX. All ac 3/9 each.
18 75 ) 80 6D3 | 6A7

L3 78 | D% 2SRE 6Cé
Barrectors 30) and 302 also ac 3/? each.

CAR AERIALS, 6/9. Whip antennae, S0Oin. long, collapsing to Ilin.
one-hoie fixing Poat I/~

Liverpoo! Strest to Manor
Park M5.—10 mins.
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_ NORth 6295/6/7

WiReLESS WORLD

18, TOTTENHAM COURT ROAD, LONDON, W.1

MUSeum 5929/0095
(50 yards only from Tottenham Court Road Tube)

All post orders please to:—162, HOLLOWAY ROAD, LONDON, N.7.

JANUARY, 1958

——TRANSISTORS!!{—

SURPLUS—P.N.P,
RED 8POT (Audio/Experimental

10/- en

JASON SWITCH TUNED
FM FEEDER KIT

This exoellent unit enables the
selectlon of Hnmo Light or Third

ANNOUNCING OUR NEW F.M. TUNER KIT (m
3 version of the Osram

, incorporating 8 valves and two germanhun

diodes, Attractive black and gold dial, witb gold
escutcheon plate, Dial aperture only lx?tn Qsranm
l‘l. booklﬂ plas our nddmona.l instructions and in-
ly p list—9/@ post frce or

drift h ensured by the
tion of Automatic Frequency Con-
trol. Valve ﬂt:p 4-EF80,

When used in con-

DULCI F.3.AM. RADIOGRAM CHASSIS. We aro very fortunate in being able to offer
further limited quantity of this very popular and eﬂlclem. r.lnuh at & greatly reduced

rlm Three Long, hort Vdve line-up: X79.
SBAO 6AT6 ELS4, 6X4 (or equiv.). Four coutrols: '.l‘onn. ONIOFF. Volume. Wave-
clun(e. Tubning. Onlpu'. 4 watts matched to - 5 nhmn. Incorporates istest Perrite
Rod Aerlal. Input sockets for crystal or muluu Pm for mains supply,
'ﬁ’,‘f’m motor. Onn.ll d.lmmdom !.x7|m D xﬂln . Attractive dial with
Gold and G lll* Dial sizez 11§in. x 4}in. Price
whilst stocks hle only 210/51- plus 3/6 P & P, Terma availabl

riced
the Kit y at £8/8/- plus 2/6 P, & P.
A service i Weare demon-
steating at both branches.

THE
JASON FM TUNER

Based on the Lookict by Data Publications
Ltd., §/- post [ree, inclnding our individually
priced Parts List. High!

irom drift.

puLCl
DULC! H.3 AM/PR Chassis (7 valve).
Loog, lldlum I.
bands.
GOLD on BLACK bukzround. 280/17/-

plus &
DULCI H.4 Push ;pull AM/FM chassis
0 plus 5/- p. & p.
produots avaflable ex stook.
HP, terms

*
.
*
*

% Tube Stations.

SPEAKERS & ENCLOSURE Old and new friends welcoms!

*
Full in stock b;
WHARFRDALE . W.Ho 195, ete. ,ﬁ HOLLOWAY ROAD please.
Your enqui welcomed.

z***** IMPORTANT ANNOUNCEMENT kkkk*k

our NEW BRANCH 1s NOW OPEN ar
162, HOLLOWAY ROAD, LONDON, N.7.
Telephone: NORTH 6295/6/7.

K Situated approximately half-way between *
Corner. One minute from HOLLOWAY ROA|

Two doors from the NORTHERN POLYTECHNIC.

% Early closing Thursday at | p.m. Open all day Satunhl{

% The service that we are noted for at Tottenham Court

ALL MAIL ORDERS and CORRESPONDENCE in future to
Fedede e e e ek e ek ok ke ek ke Aok de ok ek Aok keokok

FM POWER PACK KIT. We can now
supply complete kit for power pack
sultable for the above F.M. tuner or any
other similar typs. Price for the com-
plete kit is 378 only or 52/6 lor ready
assembled unit. This is extremely
small, Incorporsting valve rectifier
tmohmdbuutouchnlullnnnly
6in. x 4in. x lun. Opt.loml extra for
power pack. Bulgin Octal Plug £/3.

2%

‘ Nags Head ' and Highbury

and DRAYTON PARK

until 5.30 p.m,

oad is available! Have YOU had a copy of our

109 page comprehensive CAT-
ALOGUE! This invaluable
publication is only 2/-, post
free.

**’H-’H-*******!H-

JASON AM/FM KIT

This is & very bigh quality chassis for medium waves and FM, Inoorwnunc 6 of the Ile'.
miniature vllvu. plus DM70 magic eye. Kits are
out ut stage at £16/5/-. Also less output stage but with o'n bullb-ln power pu:k u
5/19.? only. These are bigh fidelity units and exceptional value at theee prices which
and full d;:ldh. Fuly mul.::nud Pﬁa

Fooklet with Ja action details. plus
por_return of post 8/~ poil frec. Both ynu 3/6 P & P.
'rn: RC :‘: !iA"t Al% EIT. | AM/FM CHASSIS BARGAIN

vantages. , base By leading manufacturer.
AIID middle cootrols. For mc:ynul or mu Seven valves—ECCSS, ECHS6L,

netic pick-up. A.C. Mains™ 200/230
v-lnum-uyovoa'r,oammmoxw'r. BABC80, EL84, EZ80, EMSL.

RPS8S,
Covers

Negative feedback. Built on stove enamel- tong, medlum and F.M. bauds. Separate
led steel chassis, measurioy log only Slo. X | base and treble controls, illuminated
4in. x 1o lel'ﬂllﬂ cream knobs | golume control on extended lead. Attrace

are included in the price of the com| leu
kit with ati et and]Luec tive easily read odge lit dial, vertioal or
only, vlu- 8/6

jonl diagrame at " horixontal to choice. Incorporates Mullard
packing and mwslmtmm P.M. tuner section. Overall dimensions :
fully |ll|mnted (nr L/-. Post free. Thll 12In. L. X 10in, W. x 10ino. D. Brand

new and fully guarapteed.. Whilst etocks
tested, and mdy for nn at &5)5/- last only Glgli’/ﬂ plus 5/- P. & P, H.P.
plus P, & P, Hearing Is be or Credit 8ale Terma available,

THE NEW R.C. TRANSISTOR/REGEIVER KIT

This
assembled in'about 1 10«1‘. will give unuin( l.nd
tonal qunm.y when used nnctlnn with & (ood uﬂu
and earth. aod

Diode. For hudphom rece

RC4.FAM AM/FM RADI OGRAI CHASSIS
A new style AM/FM ploying
a printed circuit FlL 'l‘uncr lecuon.
Valve line-up: 6 valves, -

6B36, 12AHE, 6BAG, 6ALS,
GATG, EL84, 5YS. Most attractive
dhl l‘zxuln. ully illuminated
h fgures in red and
vhne on bluk background.
ur controls: Tuning, Volume,
Wavecl Tone/On/ON,

hange and
Dimensions ¢overall: 13x 9 x éin.

and very efficient chassis.
plus 8/- P. & P.

~~~~BARGAIN CORNER--

TAYLOR ** MONTROSE ** POCKET TRST-| VALRADIO T/V TUNER. Few mly‘

most useful AC/DC mulll-[16 mjcs. LP. Borics heaters. Employs

3 3WP-{pocg4 and PCFS0 valves. Covers al ¢

p:| bands from 40-100 mefe. snd 170-225 me/e.

Bize:| Whilst stocks last £3/19/8 plus U ¢
Xy

| UNIVERSAL AVO MINOR. Rleven .G §

ranges. Complole with test leads and

battery. Ex-W.D. but BEAND NEW sod ¢

P .
NP NN NSNS

modates the com lete recelver, battery. coll. Exvelleat quality, few oniy st|tUly suar £7/10/- plus 6 p. & p.
P oo 25/- plud ‘/3 20 ls I 1: 35/ cach plas 1-pr & pr AMERICAN _  SUPER-LIGHTWEIGHT g
15/- ir. I, howeur. u:. m u nﬂ:hued lete with headphones ¢ WBW PLASTIC RECORDING TAPE.|HEADPHONRS. Magnotic type. Fitted

\vﬂl be suppded at m"l PRICE OF 37/0 plus 1/0 P. & P ¢ 190t on apool.  81/-, plus 1/6 | rubber earmoukls. -Impedance 50 ohms. §
Oll oxtra. Wft.eolldncleﬂuwolonndl’v . covered =7ire sultabls for both ) - &p. 8 spools for §3/- post Iree. Brand pew 15/ or. plae V- p & p. 1
Aerhlnndunh 2/8 only. PP P PP P PP PP P PP P PP PP PP PPN

L
Our advantageous H.P. and Credit Sale ifnot d, pl add p ge on orders Open: Tottenham Court Road: 9 a.m. to

terms are available on any single item . under £I. Cash with order or C.O.D. .

over £5, Your enquiries invited. (charges extra).

6 p.m. Mon. to Fri.,, Sat. | p.m.
Holloway Road: 9 a.m. to é p.m. daily
Thurs. { p.m., Sats. 5.30 p.m.
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THE *“SUPFRIOR FOUR” KIT.
Our -uperlpr lm-vllve receiver A.C.
v. N. and Long waves.
Lt J TR
IRLNEH Y

As 'h.h uur

all requlnd
components

size 10}in. x
10in. wide.
Maxlinum
depth at
base Sin, tapering to 3}in. at top, Blopinug
front. Very attractively finished in light
walnut and peach. [Esch eomponent
brand new and tested prior to packiug.

Oomplele In.tmctlan hooklct with pmc

WIRELESS WORLD

THE *“NEW LOOK'’ RAMBLER

gleu kit, including cabinet, can
of £7/7/- plus 2/6 p. & p. (less bal
Ever Beld. 90 v. ’H %

L6 v, L.'l' type ‘AD35 st 1/8.

and individual component price
klt. when

box mm
VET and H u"miom

tical and h
Booklet available at 1/@ post free, Our
price for complete kit £6/9/6. Pleuse

mc'n"Bn‘t"ivlm ¥y s
us
nrlnc 7in. x L

Valve line-up: 3V4, 1R, 186. 1T4. 'l'ha com-
be supplied
stock at the original npechl inclusive %ﬂce

tteries).
T. type B126 at 10/ and
Instroction
book available separatcly at 1/6 post free, con-
tains easy to follow practical dh‘nms. clrcult

RAMBLER MAINS UNIT. lubllu the above receiver
to be used on A.C. malns. Very easily fitted. :a::puu

part-
is completely self-centained in metal

hlnlly suitable for moat all-dry portables
ANT: Please state valve lins-up when ordering.
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® FA.HJ FOUR." Out new T.R.F. kit
lite cabinet.

add 2/6 P, & C. If preferred, we can
supply Cabinet only,
Cabloet and bracket vlve-chsm switch;
dial. polnter, drum, pulleys, drive spindle,
and knobs, at 45/-, plus 2/6
,—Our kits are even supplied

drive
P.&C
with mmclnnt. solder for the job.

THE R.C. 2 AMP. BATTERY CHARGER
KIT. Includes bandsome well-ventilated

box, sise: 7lin,
x‘mh;. x 3}in. Fully shrouded first
q or, brand new G.E.C.
rectifier. Mains fuse, ete., for
6 or 12 v. batteries at £ amp. Absolutely
oomplete kit with tull aalng
Dllll2IOP & P. cmhn”u.dmm-
blod and tested at 45[- plus P. P,

Heavy duty crocodile clips suitable Iot oar
battery lugs, optional oxtn st 1/6 per pair.

Thh recejver (lm re-ulu comparable to

THE “ECONOXY FOUR" T.R.F. KIT. A
three-valve plus metal rectifier receiver.
A.C. maina 200/250 v. Medium and Long
waves, We cun supply all required com-

y made cost-
ing t'iea Q.hh prloe ONLY M/lo/c plns

2/6 p. Instruction bookiet available
lepam!ely at 18 poct. free,

right down to the last nut nml
bolt. Valve Lino-up: 6K7, 6J7 and 6V
Chassls ready drilled. blnet slze l2ln
hni by GIn. high h; deep—Choice
vory or brown ite or wooden
walnut tinlah cabinet. Complete instruc:
tion booklet with practioal and theomtlul
eonpunuu. brand new
testod prior to pa«l Our price
25/10/- oomplzte—kamﬂn this set is
being demonstrated at. our shop premises.
We proudly claim that our fully illue-
trated instruction booklet is the mod. com-
prehensive avallable for this of
moclver—Bookletsnllnble at 16 pott lm
This is allowed if kit is p late:
Plus 3/6 packing n-d eur for complete ku.

No. 38 TRANSMITTER RECEIVER.

({popular
Walkle-
Talkie).
We have

been most
fortunate
in obisio-
ing s fur-
ther sup-
ply ot
these
complete
statlons

junction
box, bat-
tery eat-
chel and full operating Instructions.
h Frequency
ABSOLUTELY
Rxport enquiries invited.

No. 18 TRANSMITTER/RECEIVER UNIT!

miles.
Frequen-
cy cover-
age 6 mcjs-9 mec/s.
. i.c., Headphone, Mike, l(one
Aerial, comprehensive (mrw
book with circuit disgram. llne-
up: $ ARP12, 2 ARS, 1 A'l‘l’l
approx. 22lb. Dlmamhnl {overall):
n. x 10in. x 17in. UII.IPIATABLI
st 99/6 plus 7/6 C. & P.

CONSTRUCTORS NOTE !!
RADIO DATA BOOKS
AVAILABLE, i.e. Valve
guide, Colour code, etc.

Send stamp for list.

All accessories sup-

N.B.—Al on T.RF. lll ciroults include
Denoo * lu Q" ooils

SURPLUS METER BARGAINS

We have large stocks of meters from
50 microamp to 300 v. and will
pleased to forward a complete Im.
upon recelpt of 3d, .ump
METER RECTIFIERS. ma. sad §
ma, each at 6/8. Brand nov

RETURN OF A WINNER !!!
(Exclusive)

We have been most

fortunate in obtaining further Iimited

nlpply of this fine and popular cabinet. In-
recognised as being of leading High

lelty mlnulwmrer‘n stock, this trolley-

type cabinet is Gnished in polhhod dark

solid walnut. Can eastly be adapted to

hw
radiogram, etc. External measure-
ments: 24}ia. x loln x 29in. ‘l'he 'hole
is mounted upon *’ easy run’
}'5“"“""‘; ot this mn sslm/e. nlwl

SPECIAL PURCHASE from MINISTRY
BRAND NEW No. TRANS-
/RECEIVER

17 M. I

Built into

headphones
and micro-

Frequency co cov-

—

The R.EP. 1-Valve RECEIVER. All
dry battery operation for use with head-
phones, the complete kit is available at
49/-, lces batters, plur 2/- P. & P. or
full Instructions at 9d. post free.

GBiAIOPHOHI MOTORS are in SHORT

'PL'
otl)‘um AC 3/554; Three speed, single
p
C

complete il
with turu- §

over cry-
stal plek-

known high ontput “T"

s/emr y Il;nlhd quantity at mm/e plus
COLLARO 4-SPEED aingle. record unit
with separate pick-up and HGPS9 crystal
oartridge.  Brand new, few only. £4/12/8
plas 3/6 P. & P.

Collaro RC458 Mixer Auto-Changer in
croam with ltndlo 49" insert. 2811910-
plus 36 P. & P. HP
svailable. Stocks mpldly

THE 8TAAR “ GALAXY ™

Pour lpeed llxer Auto-Changer. Fin-
:::ﬂp ad speed chnnce

almost any cabipet. For A.C. mains
operation 110-350 v.  Price £6/15/-
inc P.T. 8T. ALAXY complete
with base £10/19/6. #mc. P.T.

Both plus 3/6 C. & P.

mm onmm—w

autochanger mltl. w.
Bend stamp for fully lllunnud Ist.

PORTABLE GRAM

AMPLIFIERS

RC1.A. AMPLIFIER. A small high quality
gramophone amplifier employln( the lajest
circuitry and higbly efficient mimature

valves. Very neat chassis finished in

ronu stove

8ize:

(ovenll) 5§ x
4 xbin, Val

g 6X4, ECLS2.

Qutput 3 watts

max. Con-

trols. Vol-

ume, Tone/

On/Off.

Forusenn

. AC mains
’ 200/250 v.
Price £3'10/6 pha 3/- P. & P.

RC2A. 8mall PRINTED CIRCUIT
single valve hlgh gain amplifier for the
smaller type of portable. Employs latest
type ECLS0 valve. Further detalis on
requeat. Price oaly 59/6 plus 2/- P. & P.

RCS A -upenot quality 3-valve am-
pliner employl 280 ELS4 and ECC83.
With separate and Treble controls.

detalis on requeat. Price: £3/19/6
plus 2/6 P. & P.

RCA.A. (BYALLION). This Is supplied
complete with high flux 8in. P.M. Speaker
and Baffle, Incorporating three octal

type valves 6Q7, GVG and 6X 3, this rubust
and

are provided; also provision is made for
an extension speaker and mains supplies
to gram. motor. Output approx. 4 watts.
Slu uvenll lalm x 4in. x 9in. high.
200/250 v.

A.C. mains f
PBICE WIDIO plus 2/6 P. & P, H. P
térms £2/19/6

deposit and four monthly
mmnu ol 16/6 per mounth.
poriable cal Pabinet #a” at 85/~
without modification.

SPECIAL OFFER TRANSPORMERS AND
CHOKES. These are beautifully made,
ed transformers and chokes by a well
own manufscturer, that will put the

“ finishing touch * to any equipment with
which they are used. Al are absolutely

ERS
S8RCONDARY:

tapped 4.16 v. Dnmy 4.12 v,
bv.a;qilr Mnln xllln. xuln.

CB

(B) PRIMARY: uo. 200, 230, 250 v.
SECONDARY: 330-0-350 v. 130 mA.
2 v, 1.4 amp. 6.3 v. tapped 4.16 v. Ounp
4.12 v. 4 amp. 4 v, 2.2 amp. Bize: 4}in.
6}in. x Stin. high. PRICE 45/-.
¢ RY: 200, 230, 250 v. SECOND-

3920-0-320 v. 180 mA. 4 v. 2.2 amp.
4v. caunp. fize: 5jin. x 4}in. x 8}in.
high. PRICE 20/-.
{D) PRIMARY: 200, 230, 230 v. SECOND-
ARY: 290-0-290 v. 'JOOmA 4v. ﬁﬂlmp

8 ND. 2 v. 100 mA.
1.4 amp. 4 v. 8ize: 4}in. x

3I|n. x Slln high. PBICE 178
PRIMARY: 200, 220, 230, 260

BBOONDABY 6 v. 6 amp. 2 v. 4 am
6 v. 3 amp. Bize: Stin. x 4in. x 3¢
PRICE 15/

CHOKES:

(&) 40H. 60 mA. Bize: 3}in. x 2%in. x

RICE 10/6.
NmA. slzg. in. x 2}, x

Fv-:

6H. 150 ize: 2%in. x 28in. x
Slln. high, PRICE 10/-.
(K) (Double choke) $H. 60 mA. 4.5H,
30 mA. Size: 27in. x 2}in. x 3}in. high.
PRICE B/-.

OUTPUT 'ORMER

(L) PRIMARY: 5K ohm, (suit 6V6 slugle
ended, ete.), SECONDARY: 2.5-3 ohms.
Blze: ‘thL % 23in. x 3}in. high. PRIOE

VALVES. We have perhaps the most
up-to-date valve stocks in the trlda. A
will complete ot brand

an(ﬂl me/s. (5-7me;;u)

No. l'llk.n,:wlbon.wtmondund in good condition

RADIO LTD.

|8, Tottenham Court Road, London, W.I
And at
162, Holloway Road, London, N.7
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All for A.C. Mai 200- o
ngégwlgaﬁs BATTERY CHARGING EQUIPMENT O Gusranteed 12 montis | "
| ASSEMBLED BATTERY CHARGERKITS  AgSsgMBLED Assembled 6v. or 12v. 4 amps.
L.T. Types Consisting _of Mains Trans- CHARGER

2/6 v. } ahw. 1/9 CHARGERS former F.W. Bridgs. Ms=tal 6 v. or 12 v. Fitted Ammeter and
6/12 v. } a.hw, 2/9 6 9/9 Rectifier, well ventilated steel 2 amps. ' variable charge sel-
W. Bridge vola ceeennes 19/9 | caqe, Fuses, Fuse-holiers, ' ector. Also selector
6/12v. 1a. .. 411|6/12v.1a ...... 27/9 | Grommets, panels and circuit. Fitted Ammeter pl for 6 v. or 12
6/12v. 2 a, 89| 6v.2 29/9 | Carr. 2/6 extra. and selector plug Double
6/12v. 38 1y | oV 28 e 6v.orl12v.1amp. 22/9 for6v. or 12 v. jell ven-
6/12v. 4a .. 1lafo|6/12v.2a ...... 38/9 l¢v.2 amps........... 25/9 Louvred _metal Sloced otel cane
6/12v.6a. .. 19/9 I 6/12v.4a. ...... 56/9 2 v.orl2v.2 amps. e cme lgmn;l;gf with blue hammer
it B8 | o ey o e | SESET AR BE BRI o 75
120 v. 40 mA. 3[9‘ mains and output leads. | o ngeine” of F.W. Bridge Use with mains use with mains and
250v. 50 mA, s/9 | Sases well venulated and | pooiGer 612 v. 5 a. Mains and output leads. output leads. Carr.
250v. 80 mA. 7o | finished iin stoved blue | Trp, "0.9.15 v, 6 a. outpu, Double Fused. 3/9. Or Deposit 30/
250v. 150 mA, _9/9 | pEMEL 5 p and ammeter. = Only 49/9, Only 49 /9 and four monthly

300 v. 250 mA. 12/11 | '8 5 Post 3/-. Carr. 3/6. payments 13/,

T AW AN SRS LT

QUALITY. PU(S)H

Current manufacture.
For 200-250 v. mains.
Wavebands plus F.M. Includes 8 latest type
miniature B.V.A. valves. Only 22 gns. p

76 carr. Or deposit £2/12/- and 9 monthly
payments of £2112/-. Guaranteed 12 mont.hs

CO-AXIAL CABLE, 75 ohms }m., ad. yard.
Twin screened feeder 11d. yard.

ELECTROLYTICS (current production)
Not Ex-Govt.

PULL. 6-8 WATTS
uT

12 months' guarantee.
Covers L and M.

Tubular Types 16uFC4.5':) Types 0
8 mfd, 450 v. 1/9 v,
8 mid. 500 v zfs 16 mfd. 500 v. 3/9
p - 26 3uF 350 v.  2/1t
16aF 350 v. /Il 33" ;3 450 v.  4/9
161F 450 w. 2/9 100 mfd. 450 v. 4/9
16uF 500 v.  3/9 8-8uF 450 v. 2/11
Sl6uP 500 v. il F 430y, 311
V.
25uF 25 v. 70 Rl G <l
S0uF 12 v. 13 32.32.F 450 v, S/9
50 mfd. 25 v. 19 100°100 mfd. 350 v,
50uF 50 v. 1/9 5
100 mid. 12 v. 19 64-120 mfd. 350
100 mfd, 25 v. 2/3 V.  ...... 76
3,000 mid. 6 v. 3/9 noo-zoo mid,
6000 mid. 6 v. 311 275V, .nees . 611

Many others in stock

VOLUME CONTROLS with long spindles, all
values, less switch, 2/9; with S.P. switch, 3/9.

EX GOVT. STEP UP/STEP DOWN
TRANSFORMERS. Double wound 80/100
watts. 10-0-100-200-220-240 v. to 5-0-75-115-
125-135 v. or Reverse. Only 11/9, plus 2/9 post.
10-0-100-200-220-240 v. to 9-0-110-122-136-
148 v. or Reverse. 200 watts, 35/9, plus 7/6 carr.

EX GOVT. METAL BLOCK PAPER

CONDENSERS
4 mfd. 500 v. 2/3 8 mfd. 500v. 4/6
4 mfd. 1,000 v. 3/9 10 mfd. 500 v. 3/9

THE SKY FOURT.R.F.RECEIVER
A desgn of a
3 valve 200-250
v. A.C. Mains
L. & M. wave
T.R.F. receiver
with  selerium
rectifier.  For
inclusion in
cabinet illustra-
ted or walnut
veneered type.
It employs vnlves 6K?, SP61, 6F6Q, and is
for y in wirin

§ensxuvny and quamy is well up to standard.
Point-to-point wiring diagrams, instructions
and parts list, 1/9, is receiver can be built
for a maximum of £4/19/6 including cabinet.
Available in brown or cream bakelite, or
veneered walnut,

EX GOVT. VIBRATOR UNITS, 12 v. input
280 v. output. Suitable for car radio, etc., 16'6.

9 consumpuon types. Complete

EX. GOVT., 50 WATT AMPLIFIERS. Brand
new. For normal 200-250 v. 50 c.p.s. A.C.
mains. Designed for xgeech only but with suit-
able pre-amp. could th Gram. or

Radio.  Valves included. Foux 6L63 used
for output. Compl:te with hand microphone
with good length of lead. Unused in original
cranm.l 5c/ases. Only 9gns. Ready for use.

are -,

RE-BNTRANT SPEAKBRS,S watt,7. 5 ohms

AM/FM RADIOGRAM CHASSIS. HIGH | suitable for above, 25/- cach.

S§ CORE_ FLEX. Henleys circular rubber
14136 Each Iend colour codc:l 1/6 yard.
EX OVT MAINS TRANSFORMERS
All 200-250 v. 50 c/s input.

120-0-120 v. 40 mA. .........000.n.. 5/9
250-0-250 v. 60 mA., 63v.3&,63v.

a. Potted 44-3)-3in.............c.0. 11/9
Pr. 0-1 10-200-230-250 v 275-0-275 v.

100 mA., 6.3v.7a,, 5v3 . 18/9

230-0-230v. 80 mA., 12.6 v. 1.5a.5 v. 2& 11/9
v. 250 mA. 5 v. 2a.,5v. 2a.. 18/9

400-0-400
125v.3a,5v.3a. 12/9

MANUFACTURBRS SURPLUS
TRANSFORMERS. Primary 200-240-
250 v. Drop through ty, gc 250-0-250 v. 70
mA. 6.3 v. 3 a., 11/9. Postage 2/9.

EX GOVT. SMOOTHING CHOKBS

300 mA., 20 H. 150 chma., . 19/6
250 mA., 5 H., 50 ohme . . 12/9
150 mA., 10 H., 50 ohms . 10/11
100 mA., 10 H., 100 ohms ..... 6/9
100 mA., 5 H.. 100 ohms, tropical 3/11
80 mA., 10 H., 350 ohms., tropicalised 3/
50 mA., 50 H., 1,000 ohms .......... 6/9

EX GOVT. CASES., Well ventilated,
black crackle finished, undrilled cover, Size
14 x 10 x 8}in. high. IDEAL FOR BAT-
TERY CHARGER OR INSTRUMENT
CASE. COVER COULD BE USED FOR
AMPLIFIER. Only 9/9, plus 2/9 post.
Size 13}in. x 8in. X 6hn. with undrilled
pcrforatcd cover ﬁmshcd in stoved grey
cnamel {9 lus. 2/9 pos

SPE FERS. Small 2 gangs .0005
mfd., 4/9.  Electrolytics 32-32-32 mfd.
250 v., 2/9 each or in lots of six, 2/3 each.

R.S.C. BATTERY TO MAINS CONVERSION UNITS

Type BM]. An all dry bal-
tery cllmmalor Size 5}

4} x 2in approx. Compl-tely
replaces bancnes supplx Cg
1.4 v. and 90 v. where
mains 200-250 v. 50 c/s. i3
available. Sultable for all
battery portable receivers
requiring 1.4 v. snd 90 v.
This includes latest low
kit with diagram. 39/9 or
ready for use 46/9.

Type BM2, Size 8 x 5} «
2fin. Supplies 120 v., 0 v.,
and 60 v., 40 mA. and 2 v.

0.4 a, to 1 amp. fully smoothed
THEREBY COMPLETELY
REPLACGING BOTH M.T. BAT-
TERIES AND L.T. 2v.ACCUMU-
LATORS when connected to
A.C. mains supply 200-250 v.
50 cf/s. SUITABLE FOR

JUNCTION TRANSISTORS For R.F. 17/6.
MINJIATURE MOTORS.
2} x ljin.
Ltd., Cana: Price only 9/9.
M.E. SPEAKERS.

24/28 v. D.C. or A.C. Size only 1
Spindls 1}in. long, tin. diam. Made by Hoover

2-3 ohms R.A. 8in. Field 600 ohms., 11/9.

ALL BATTERY RECEIV-
ERS normally usmg 2 v
kit
with diagrams and instructions,
49/9, or ready for use, 59/6-

R.S.C. TRAN

FULLY GUARANTEED.

MAINS TRANSFORMERS
Primaries 200-230-25) v. 50 c/s.
FULLY SHROUDED UPRIGHT MOUNTING
250-0-250 v. 60 mA., 6.3v.2a.,,5v.2a. 17/6
350-0-350 v. 70 mA., 6.3 v. 2a.,5v. 23 19/9
250-0-250 v. 100 mA.,6.3v. 4a,,5v.3a. 23/9

250-0-250v. 100 mA., 6.3v.6a,.5v.3a,
for R1355 conversion ...... 31/-
200-0-300 v. 10) mA., 6.3 v. 4a.,5 v. 32, 25/9
350-0-350 v. 10I mA.,6.3v.44a,,5v.3a. 23/9
300-0-30) v. 130m5,63v 4a.,ct,63v.
1 a., suitable for Mullard 510 Amplmer
375-0-375V 150 mA.,6.3v.4a..5v.2a,
350-0-350 v, 150 mA., 6.3v.4a.,5v.3a
3)2—0—3550 ; 150 mA,, 6.3 v. 2 a., 6.3 v.
425-0-425 v. 200 mA ‘63 v. 4 a, c.t,
6.3 v. 4a, ct, 5v. 3 a, suitable
Williamson Amplifir, €. .......... 49/9
TOP SHROUDED DROP-THROUGH TYPE
260-0-260 v. 70 mA., 6.3 v. 2a.,5v. 2a,
350-0-350 v. 80 mA., 6.3 v. 2a,,5v. 2a,
250-0-250 v. 100 mA., 6.3 v.4a,,5v.3a
300-0-300 v. 100 mA.,6.3v. 4a.,5v. 3 a,
350-0-350 v. 10) mA., 6.3v. 4a.,,5v. 3a,
350-0-350 v. 150 mA.,6.3v.4a.,,5v.3a,

BLIMINATOR TRANSFORMERS

VIBRATORS. Oak and Wearite. Synchron-
ous 7 pin 2 v. 7/9, 6 v. 8/9.

200-23) v, 50 c/s.

120v 40mA., 5-0-5v. 1a .ocenvennn
90 v. 15 mA,, 6-0-6 v. 250 mA.

SFORMERS .

INTERLEAVED AND IMPREGNATED.

FILAMENT TRANSFORMERS
Primaries 200-250 v. 5J cfs.

63v.15a .. 59 63v.3a 8/11
6.3v.2a, .. 716 63\7.6! 17/6
0-3-6.3v.2a. 709 12v.3a.

12v.1a .... 719 25vl5u 17/6
CHARGER TRANSFORMERS

All with 200-230-250 v. 50 c/s. Primaries:

0-9-15 v. 1% a, 11/9; 0-9-15 v. 3 a., 16/9;
0-3.5-9-17 v. 3 a,, 17/9; 0-9-15 v. 5 a., 19/9;
0-9-15 v. 6 a,, 23/9.

OUTPUT TRANSFORMERS

Midget Battery Pentode 66 l for 384, etc. 3/6
Small Pentode 5,0000 to 3. Q0000000 3/9
tandard P 5,000 lo 3Q...... 4/9
d P de, 8,000€2t03Q ...... 4/9
’ush-pu.ll 8 watts 6V6 to 5 ohms . 8/9
Push-pull 10-12 watts 6V6 to 3Q2 or 150 15/9

Push-pull 10-12 watts to match 6V6 to
3580r 1500 .....i.eniiiinnnnn. . 16/9
Push-pull EL84 to'3 or 15 ohms ...... 16/9

Push- ull 15-18 watts, sectionally w

, KT66, etc., t0 3 ar 15 ol s oo 21/9

Push-pu.ll 20 watt high-quality section-
ally wound, 6L6, KT65, etc..to 3 or 15Q '47/9

SMOOTHING CHOKES

250 mA., 5 H.,100ahms ............ 11/9
150 mA., 7-10 H., 250 ohms ........ 11/9
10d mA,, 10 H., 200 ohms  .......... 8/9
80 mA., 10 H.,, 350 ohms ............ 5/6
60 mA.. 10 H,, 400 ohms ............ 4/11
1 amp, 0.5 ohm. L.T. type .......... 6/6
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R.S.C. A10 ULTRA LINEAR 30 WATT AMPLIFIER

NEW 1957 DESIGN, HIGH FIDELITY
PUSH-PULL UNIT EMPLOYING SIX
VALVES. EF86, EF86, ECC83, 807, 807,

GZ34. Tone Control re-amp stages are
in Senasitivity is extremely high.
Only 12 millivolts minimum input is reqmred
or full output. THIS ENSURES T
SUlTABllJ?rY OF ANY TYPE OR
MAKE OF MICROPHONE OR PICK-
UP. S e Bass and Treble controls give
both “lift” and * cut” with ample tone
correction for long playing . An
extra input with associated vol. control
u provided so that two separate inputs such
““luukg:ﬂ and slzr:dm. etc., etc, can be
simultane ied for mixis
AN OUTPUT SOCKET wm-f P"“ﬁ’a is
INCLUDED FOR SUPPL
20 mA. and 6.3 v. lS..FORARADlO
FEEDER UNIT. Price in kit form with easy-
to-follow wiring diugrama
Cover as illustrated
18/9 extra.
Or FPact built with 12 months

of 31/=.

210/19 6 carr, 10/«

ory guxr ntee £13/13/=.
ASSEMBLED UNITS. DEPOSIT 36/~ and 9 momhly paémtms

TERMS ON
verters,
NQUIRIES

INVITEOD

Type 807 output valves are used with High
Quality Sectionally wound output trans-
former spzcially designed for Ultra Linear
openuon Negative feedback of 20 D.B. in
main__loop. RTIFIED PERFOR-
MANCB FIGURES ARE EQUAL TO
MOST EXPENSIVE UNITS AVAIL-
ABLE. Frequency response + 3 D.B,
30-20,000 c/cs., Tone Controis 3+ 12 D.B. at
50 c/cs., + 12 D.B. to —~ 6 D.B. at 12,00
¢/cs., Hum and noise 70 D.B. down. Good
quality reliable components used. Chassis finish
blue hammer. Overall size 12 x 9 x 9in. approx.
Power consumption 150 watts. For A.C. mains
200-230-250 v. 50 c¢/ecs.  Outputs for 3
and 15 ohm sg_eaken EQUALLY SUIT-

LE FOR THE OISSEUR OR

AS STRING BASS. BLECTRO NIC OR-
GUITAR OR DANCE
BANDS. GARRISON THEATRES, etc.,

etc. We can supply Microphon:s, Speakers, 12 v. Rotary Con-
etc., at keen cash prices or on terms with amplifiers.

LT/45 HIGH QUALITY TAPE DECK AMPLIFIER

Aspden,

with POWER PACK and D3C. STAGE. Suitsbie tar Collarm. Lane,
make of Deok

eto. 8tate when ordering,

Brenpell, ete..
sizo IJ 7-8in. Overal) size 13-7-8}in. For 900-230 v. S cfea. A.C,
for standard

head.
amplifier.

Negative fesd-back equalisation. Uinear frequen:y responss

2-3 ohm spoaker. Only 13 m.llllvolu inpat unnred
. Ounly 2 millivolts outpat req ran
ye recording level Indicator. Provision far lesding P.A.

+ 3 D.B. 50-11,000 cjos. Pacilities for recordiugs at 13lu. 7dn. or 3lin.

Automatic equalisition at the turn of a knob

lkmlv fnr wse  demagnetisation
@GNS. Carr. 78 gain and output cootrols.  Valvey type
ECC83, B
Uait supplied with maker's 12 months' gnaratee. We know of no other
the sa

When switch-
ing from record to playback position antomatic
tlon of heads is sssured. Beparate

LA1, EZ80 EM34. Outpat ¢ watts

| vaiue. Leaflel 3d. Rpecial Offer

make wh
Collaro Deck, LTS, 6}in. cpulu and Stndio “Mike” 29 gos. Carr. 10/~

COLLARO JUKIOR 4 SPEED RECORD PLAYER with
«mm plek-ap hlﬂn( dunal point sapphire stylus, Rrand
?I;wud 'or 200-250 v. A.C. mains only £4/17/8.

LG3 MINSATURE 3 WATT GRAM. AMPLIFIER

Por 300230 v, 50 c.p.s. A.C. Maina. Overal! siz2 only 6} x 4}
xuln. Pittad vol. and Tone Coatrol with mains switch.
gmd for use with any kind of single phm or record
unit. Qutput for 2-3 ohms speaker. Guarsnieed 12

Only 49/9. Carr. 3/9.
R.S.0. A5 4-5 WATT HIQH GAIN AMPLIFIER
A highly sensitive 4- €D
\'nln quality amplifier
the home. amall
rhlh. ete. Only 50 wmilli-
volts input is olre.

for full output so it
s suitable for use with
the Iatest high-Gdelity
pick-up heads in addi-
tion to all other types of
plek-ups and practically
all mikes. Beparate

and Treble controls are

ed.  Theee give
full long pla; motdcqu-llnuon. Hum level s negli-
‘lbhbdn¥7 .B.jdown. 15 D.B. of negative {redback is
HT. ot 300 v. 26 mA. and LT. of 83 v. 1.0a. s
avallable for the su lyal:BadloM Ualt or Tape
piifier. For A.C. mains inpat of 200-230-230 v.
50 c/s. Output for 3-8 ohm speaker Chassis is not alive.

detall aud Incindes tully punohed

Kit is compl
finish, and

every
chassle ('ith huwlne) with m blue hammer
t
/=, 0f assemblod ready for ase

265/~
extra, plus 3/6 carriage. Or Depos It 2/~ :nd @ive monthly
payments of 28/~ for asserabled un}

R.S.C. A7 3-4 WATT QUALITY AMPLIFIER
\hlﬁbuﬂﬂntwﬂnmpﬂhﬂuwﬂn feedbaock
ud with uunau

extra. Or
for assem|

18

COLLARO RC457 4 8PZED AUTO-CHANGERS

With studio pick-up with tumovwer head.
BRAND NEW. Cartoned, iatest madel. For
200-250 v, 50 c.p.a. A.C, mains.  Vezy limited
number at only zs/wio. Carr. 5'8.

COLLARO RC54 3 SPEED AUTJ-CMANBER
Az above unit but 10r normal 3-speed roquurements. Brand
vew cartoned but for 110 v. 30 o.p.s. A.C. msins. 80 that
the unit can be operats] from nmormwl 300-:30 v. A.C.
malns we are supplying (res with every cha: a suitable
auto-transforiner with mput and output voliages clearly
marked Limited uumber onty. 7 eas. Carr 5/6.

All ULTRA LINEAR

12-14 WATT AMPLIFIER

NEW 1957 DESIGN HIGH-FIDELITY PUSH-
PULL AMPLIFIER WITH “ BUILT-IN" TONE
CDNTROL PRE-AMP. STAQE3
Two !mnm. sockets with associatel cootrols allow mixing

of ** mike * and gram. as in A10 High seasitivity. [nclu les
5 valves, KCC33, ECC33 BLSI, EL\H 5Y3. High Quality
wound output ‘ransformer, speclally designel

PORTABLE CABINET3. Bxonptionally attractive
design. Pinished in 2 tone rexine. Provimon for speaker
and amplifier. [nside dimenstous 17} x L2gie. 59 /6
Depth alm faa hd LHo. Carriage 3/-.
8P OFFER. Above cabinet LG3 Ampl3er ﬂ}ln epke.

sl:i Coflaro Junior 10 GNS. or wirth RCI57 14 GN3 Carr.

X

LINRAR LAS l'llAtUll 45 W, QUALCITY AMPLIFIER.
B8ajtable ‘or use with Garrand, B.3.K. or any wther record
vl.vln( npit and most micraphones Toty nrgative (ee.l

back DB. Separats Biss ani Trobis con:rots.

AC mahn inpat of 200280 v. 50 c.p.». Onrpnt for )/3
ohm speaker. Thres miniatur~ Mullard valves used. 8ize
onty 4 x 8 x 5lin. high Chissis (ully isomsed from mains.
Qnarsnzeed 12 months. Ounly £3/19/8. Or Poporit 23-
and five monthly paviments of 23'/-. Send 3.A.E. v levdet.

PLESSEY
DUAL
CONCBITRIC

spEAxE'ns

(13 onnv), conmsuny ¥ a
nigh qu.lity 12in. speaker
of omhodu: dusign nnppon-
ing & et

ker nndy wired with cnon
and coadensess to act as
tweeter. Tau high Gdetity
unit s hiyghly mscommemted
for nse with aur All or any

55/1716- Or Deposit 13/«
ajoe moothly paymenta
of lJ o

CG. (LEEDS) LTD.

32 THE

Torrm C.W.0. or C.O.D.

CALLS.

No C.O.D. under £I.
£2, 2/9 extra under £5 unless carriage charge scated.

- LEEDS, 2.

1/9 extra on all arders under
Price List 6d. Trade Lisc Sd.

Posta,
Full

Opcn to Callers: 9 a.m. to 5.30. p.m. Saturday until | p.m. S.A.E. please with all .nqulﬂu.

(or Ultea Linear operatinn, aot relicble smal) condeasers

current mioufacture, IYDIV[DUAL CD\l‘BDI.S
I?OB RAS3 AND TREBLE * Lift ** and = " Frequency
responss +3 DB 30-30.00) e/cs. Bix neg ulvo tee 1back
toops. Hum level 60 OB down ONLY 33 mmlvolu INPUT
required for FULL OUTPUT. Sultable for nse with all
vk 8 and ty res of pick-ups and micenphonss. Oompmblo
with the very besxt dul(nl For STAXDARD or LOV3
PLAYING REJOR Por (]
such as llllld BAli. GUllAl!. otc. OUT2d
with plug yro a. and 8.3 v. 5 -. r
supply of & BAD(O I?SIDII U.‘ll Bize approx. 12:9-7in.
Foe A.C. malns 200-330-2350 v, 50 ¢fos. Output for 3 and 15
ohms speakcrs. Kit Is complete to hﬁ. nat. Chassis iy
mlly e, Full and p ln¢ wiring

d. pite g porlnﬂnu\ea due to
use of iatest mlnhmn valvea urleo remains as previous
modet but extra input now standard.
Onty GNS. or factory built 45/- ettn.
Carr. 10/-. lt nqulud louvred metal 00

2 carrving bandies bu supplied for 18/0. ‘I‘Sul 0!
ASSIIILID Ull‘l‘l. DE203Ir 25/6 ani nins monthly
payments o 8.

AMPLIFIER. lmponuu pre-amp. For A.C. maics
input 200-230-330 v. 50 o.ps. A compact attractivelsy
dolzhed unit with two separately controlied inpats. and
outpats loc $ and 15 ohms speakers. 8eparate Buse and
Treble cont ve latest type suinistore Mullard vaives.
Oaly meu seodsu for leaflet and credit terms.

W.B. " STENTORIAN " HIOH PIDELITY P M. SPEARERS.
HF1012, 10 watts, 13 ohw (or 3 ohm) speech ooli. Where a
|e.lly good quulity cmskzr at & low prioce is required, we

highly this unit with an amaziog performance.
WIOID. Pleaso stute whether 3 ohm or 13 ohm roquired.

P SPEAKERS. - ohmn B, Gooduaos 1970, Ix-ﬂn
Elipticas 19,9, Glln. Rols, 19/9. 8in. Rola, 19/9. 8i
Goodmana 21/8. 10i.. R.A. /9. lo-ﬁln. Ellqul
£28/8. lﬂln. Plessey BBIIL " 12in. Plessey 3 ohms, 10
watts, 19.000 lines. 59/8

SUPERHET RADID FEEDER UNIT
Dul,m ot & high yuality Radio Tuner Unu (-_gre'chny soitable
for use with aay of onr Amvliﬂe Heptode
Pichanger 1+ used. Peatode I.F and doable Diode 8econd
Detectar, delayed A.V.C. I3 arral o tha. A.V.C, dis-
wortira is avoided. The W Uh. w. lnoorporales Gram.

poatina. Oontrols e Taning, Ch., sad Vol. Output
vlll load most Amvln\an rozlll 500 V. wnpat depen.
o0 As. tocation. y 23 5 mA. H.T. and L.T.
63v Lamp mmmd tmm amplider Slse of unit approx.
9-4-7lu. bigh. Send 3.A.B. for {llustrated lestist. Total
busiding oret is £4-15/-. Point-lo-poiat wiring diagrams
and jastrootions, Pig
RBCORDING TAPR.  1,00ft. Recss Puretone Mediow
Coercitiaity  15/68.
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JOHNSON TX. CONDENSERS
Brand new and boxed, 500pf. varia-
bles, 15/6. P/P, |{-. Also new, boxed
2{in. variable inductances by Johnson,

/6. PP, 2/6.
HIGH RESISTANCE HEAD-

PHONES. Brand new, boxed.
$.G. Brown’s, (ex-gov.) 4,000 ohms,
12/6 pr. P/P. 1/6.

MUIRHEAD VERNIER DRIVES.
Brand new, 7/6. PP, |{-.

R.1155 COMMUNICATION
RECEIVERS.

New issue, in new condition fitted
with super slow motion drive.
Supplied thoroughly checked and
reception tested, £8/19/6 each,

M DM” /NS

COSSOR DOUBLE BEAM

OSCILLOSCOPE
TYPE 339

WIRELESS WORLD

LIYAL 8 @

N

Operation
120 wates.
6 cps. to 250,000 cps.

YLY23.0 v,
2.25 v. D.C, .8v. rms.

£27/10/- each. P/P. £1.

334 LISLE

110/200/250 volts A.C.
Time Base 10 positions.
Amplifier
10 ¢ps. to 2,000,000 cps. Sensitivity,
D.C. LI v. rms. X,

Supplied in good working order,

JANUARY, 1958

= (RADIO) LIMITED

Phone: GERRARD 8204/9155
Cables: SMITHEX LESQUARE

STREET, LONDON, W.C2

“C’” CORE E.H.T. TRANSFOR-
MERS. Ail new and unused.
230 volts. Type |. Output 3 5
S5ma. 4v. 2.5a, 4v. la,, 52/6. PIP, 3/-.
Type 2, 1250/0/1250v. S.5ma. 6.3v. la.
6.3v, la, 4v. la., 42/6. P[P, 2/6.

6 VOLT VIBRATOR PACKS.
Output 120 volts 30ma. Fully
smoothed, uses standard Mallory
4-pin vibrator, new and boxed, 12/6
each. P[P, 2/6.

MIDGET RECORDER MOTORS.
Size I4 x | x 2in. Operates from
4.5 to 24v. D.C. Fitted with reduc-
;iﬁ,n ear. New and boxed, 12/6 each.

P/P. 6/-.

HEAVY DUTY “C” CORE TRANSFOR-
MERS. input 230 volts. Outputs SI0/0/S10v.
300ma., 375/0/375v. 100ma, 6.3v. 9a., 2X6.3v. 2a.,
2X6.3v, la., 6.3v. 1.Sa., 6.3v,, .5a, Sv. 3a. Brand
new, 82/6. P/P. S/-.

AR.838 WAVECHANGE SWITCHES. Spare
for Mode! D. Ceramic, 8 bank, 6 pos. complete
with all screens. Brand new, 17/6 each. P/P. 2/6.

MARCON! TFR643 U.H.F. WAVEMETERS.
Frequency coverage 20 to 300mc/s. in 4 bands®
Accuracy 1% up to 150mcfs. and 2% above.
Supplied in perfect condition with all coils and
calibration charts, £19/10/- each. P/P. /-,

" RCA. ET.4336. PLATE TRANSFORMERS,
Special release, brand new in original makers’
transit cases. l‘rimarwpod 200 to 250 volts
50 cycles. Secondary 10/2000 volts 400ma.,
gsp?: 1500/0/8500 volts. Price £12/10/- each.

FURZEHILL CRYSTAL CALIBRA-
TORS. Circuit incorporates 6 valves and
Imefs. crystal, giving pips at 10,100 and
1,000kc/s. Built-in  modulator, battery
operated, 2v. and 120v. Supplied brand new
and boxed, 59/6. P/P. 3/6.

TAPPED L.T. TRANSFORMER. Input
200/250 volts. Output tapped, 3, 6, 9, 12, 24 or
36 volts 5 amps, 35/- each. P[P, 3/-.

WELDING TRANSFORMER. input 230 volts.
'(,)Igt%\;t 17.5 volts 35 amps. New, 72/6 each,

L.T. TRANSFORMER BARGAIN.
200/250 volts. Output |2 volts 5 amps.
12/6 each. P[P. 2/-.

input
New,

MUIRHEAD STUD SWITCHES. Brand
new and boxed. 4 banks, each bank 24
Ff;itiﬁz. Heavy duty contacts. Only 17/6 each.

R.1I55 SUPER SLOW MOTION DRIVES.
Improved version as fitted to models L and N,
;;l;ta?llc for Model A etc. Brand new, [2/6 each.

AVO MODEL 7 MULTIPLIERS. Extended 1000
volt range to 4000 volts new and boxed 5/6. PP, | /-.

W.II9] WAVEMETERS. Portable battery

AUDIO BEAT FREQUENCY OSCILLA-
TORS. Frequency coverage 0 to 10ke/s. with
separate 50 cycle check point. Output impedance
10 or 600 ohms. Built-i itoring vol X
Operation 110/200/250 volt A.C. Not new but
;\Ilgpl'lald in good working order, £9/19/6 each.

SPECIAL OFFER

BRAND NEW AMERICAN/CANADIAN
No. 19 Mk. (| TRANSMITTER-RECEIVERS.
Complete
with alt
valves. Fre-
quency cov-
erage 2to 8
mc's, 65/- ea.
P[P. 10/-.

Limited num-
ber only
available.

HEAVY DUTY MAINS ISOLATING
TRANSFORMERS. Specifications :—Primary
230 volts 3 amps. Secondary 230 volts 3 amps.
(service rating, OK 5 amps.). Ideal for haboratory
or workshap use. Supplied brand new in original
transit cases, £6/10/- each. P/P. 10/-.

MAINS YOLTAGE REGULATOR TRANS-
FORMERS. For A.C. mains 50 cycles. Will give
a variable ourput from 185 volts to 250 volts at 24
ala\gs, £15 each, P/P. 10/-. Smaller t;pc available
200/24Q0 volcs 7.5 amps, 87/6 each. PjP. 5/-.

operated frequency check meters, freq Y
coverage 100ke/s to 20mc/fs] in 8 switched
bands, directly calibrated on vernier scale.
Circuitincorporates a Imc/s. crystal. Supplied
in first class condition, £5/19/6 each. P[P 6/,

ROTARY CONVERTORS. Input 24 volts
D.C. Output 230 voits A.C. 50 cycles, 100 wacts.
Supplied unused, 92/6 each. P[P, S/-,

CRYSTAL
MICROPHONE
INSERTS

Sensitive, ideal for
tape recorders, am-
gllﬁqn,ctc.,q‘uch.
IP. 6d.

EDDYSTONE MAINS
POWER PACKS

Supplied brand
new and d

12 VOLT MIDGET ROTARY TRANS-
FORMERS. Type H.T.Il., size 4% x 2%in.
Output 310/360 volts 30ma. New and boxed,
22/6. P[P. /6.

FERRANTI POTTED FILAMENT TRANS-
FORMERS. Hermetically sealed, ceramic ter-
minations. All new and boxed. Type |, 200/250v.
input. Output 6.3v. CT. 5.6a., tapped Sv. 6.3v.
CT. 4.8a. tapped 4v. 6.3v. CT. la. tapped 4v.,
19/6 each. Type 2. Input 200/250v. Outputs,
6.3v. CT. 3.3a. tapped 5v. 6.3v. CT. la. tapped 4v.
6.3v. C.T..9a.6.3v. CT. .6a, 15/6 each. P/P. 2/-
each type.

300FT. COPPER AERIAL WIRE. Ex-U.S.A.
dinghy aerial, 3/6. P/P. |/-.

RCA. OUTPUT TRANSFORMERS.
Completely potted. Centre-tapped primary,
8000 ohms. Secondary tapped, 3, 7.5, 15 or
600 ohms. Separate feedback winding, IS
watts rating. Suitable for 6L6, EL84 etc.,
unused, 27/6 each. P/P. 2/-.

P/O JUMPER LEADS. 4ft. twin screened lead
fitted with 2 standard P/O jack plugs, 3/-. P/P. éd.
Panel jacks to suit, 9d.

12 VOLT D.C. MOBILE AMPLIFIERS. Ex-
Admiralty. Separate mic. or gram inputs. Output
10 watts, matched to 3, 15 or 600 ohms. Supplied
in good working order, £8/19/6 each. P{P. 5/-.

AMERICAN SUPER LIGHTWEIGHT
HEADPHONES. Res. 50 ohms. Fitted with
rubber earmoulds to fit inside the ear, Ex-
cremely good quality, ideal for communication
receivers, etc. New and boxed, 15/« pair.

HEAVY DUTY SLIDER RESISTANCE.
| ohm 12 amp, 6/6. P/P. |/-.

MINIATURE H.T. TRANSFORMER. Input
220/240v. Output 220v. 25ma. 6.3v. la. new,
10/6 each, PJP. |/-. Midget concact rectifier to
match, 7/6.

AMERICAN ROTARY TRANSFORMERS.
Models available for either 6 or 12 voit D.C.
input. Output 250 volts 80ma. Ideal for car
radios or razors etc., new and unused, 22/6 each.
P/P. 3/-.

Mains input
200/250  volts.
Qutput 175 volts
60ma. and 12 v.
2.5a Double
choke and con-
denser smooth-
ed.5Z4 rectifier.
Housed in grey
metal case. Only 32/6 each. P[P, 3/6.

EX-NAVY SOUND-POWERED TELE-
PHONES. This type requires no batteries to
operate and can be fitted in moments to give

P inter-co ication between two
points. Hand generator calling. Only 45/- each.
P/P. 4/6.

AMERICAN GEARED
MOTORS

American
24 volt D.C.
motor with
built-in pre-
cision gearbox giving twin
outputs r.p.m. and
» 6 r.p.m. Will also operate

on 12 v, giving reduced
) outputs. Size 7in. x {in,
'.';h:h dia. }in. Supplied brand new only.

5 19/8 each.
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THE WESTON 772 A.C./D.C. TESTMETER.
Sensitivity 1,000 ohms per volt, basic movement
50 microamps. S resistance ranges 100 ohms to
10 megohms. 5 A.C. or D.C. volt ranges, 2.5 to
1,000 voles. 5 D.C. current ranges 1,000 micro-
amps to 500 ma. 3 A.C. current ranges, .5 to
5 amps. Supplied in perfect working order in
rexine-covered carrying case, £40/10/-. P/P 4/,

SPECIAL OFFER OF MULTI-RANGE TESTMETERS

THE FAMOUS AVO MODEL “D” TEST-
METER. Another of the large series AVO
meters. Incorporates 2 resistance ranges, lk.
and 10k. ohms. &:n be extended by using external
batteries). 5 D.C. volt ranges, .15 to 1,500 voles,
4 A.C. volt ranges, 7.5 to 1,500 voles, 4 D.C, current
ranges, .0IS amp. to 30 amps., 3 A.C. current
ranges 075 amp. to |5 amps. Supplied in perfect
working order, €8/19/6 each. P/P 4/-.

THE POPULAR UNIVERSAL AVOMINOR
TESTMETER. A small and compact highly
accurate instrument. Resi:
from 0 to 20k. ohms. D.C. voleage 0 to 500 volts.
A.C. voltage 0 to SO0 volts. D C. current 0 to
500 ma. Supplied in perfect working order.
Complete with leather carrying case and leads,
£5/10/- each. PP, 2/6.

SMOOTHING CHOKE BAR- ' MERS. Cnpc 230" e NSFOR
G S. 10H. 60ma., 4/6; 15H. - lnput volts. utput
60ma., 5/6; BH. 100ma., 8/6; 9H. g* MODULATOR 6_7 450/0/450 v. 220 mfa., 43 v. 6 a.,
100ma., 7/6; 10H. 100ma., 8/6; SH. \ A wonderful complete A.C. mains 6.3v.3a.,5v.3a,5%6each. P/P. 4.
200ma., S/6; 20H. 120ma., 10/6; .", power pack containing che follow-
SOH. 120ma., 15/6; Swinging choke 5 ing components.  Transformer CAMBRIDGE INSTRU-
3.6-4.2H. 250ma., 10/6. P/P. I/~ to 2/6. ﬂk 350104350 v'. 200 ;‘3!0 632&.’ 6 a. MENTS CURREMT TRANS-
s v. 3 a2 Input ¥ ma. FORMERS. |
CHEAP LOUDSPEAKERS. All =% c[\oke, SZ{recnﬁer. Paper and 300, 150 o 75!\;::‘:”‘50 d:zfll:us‘,
new and unused, 3 ohm coils. o o elecerolytic smoothing condensers. 11 15 amps. Brand new and boxed
Plessey, 2tin., 16/-; Elac, 6in., 17/6; o other useful valves. Hundreds of com- £4/19/6 each. PP, 4/-. !
Elac, Sin., 17/6: Goodmans 3jin., 17/6; ponents including switches, pots, condensers, resistors, etc. Supplied
Elac. 8in, 19/6; Elac. 10in.,'27/6; | brand new wih covers. MAINS NEON PANEL INDICA
2y 12in., 32/6; Elac, 7 x 4 elliptical, -
18761 Plonser 16 g telliedica | SPECIAL REDUCED PRICE 39/6 each PIP.716 | TORS. 2007250v Chrome escut-
27/6; Postage  I/5. cheon. Red amber green or clear,

DYNAMO EXPLODER UNITS.

Used for detonating explosive charges.

Opsration is by hand generator, giving 1,800

volts across output terminals. Ideal also as

g;\:tg flash. Brand new, only 29/6 each.
. 3f-.

EDDYSTONE MAINS POWER PACKS

S.441B. Supplied bra~d new and unused. !nput

200/250 vo'ts  Output 300 volts 200ma. and

12 volts 3 amps Double choke and condenser

smoothed, 5U4 rectifier Housed in grey metal

;7","6"‘"7 fused, indicator etc. Only 49/6 each.
. 6/-.

G.E.C. SELECTEST MULTI-RANGE
METERS. Basic movement | ma., ohms
0-1 megohm. D.C. voles .IS to 1,500 volts.
A.C. voles 7.5 to 1,500 voles. A.C. current
75 ma, to IS amp. D.C. current 1.5 ma. to
30 amp. Supplied in good working order.
£9/19/6 each. P/P. 4)-

METER BARGAINS

50 microamp 2{in. FM, M.C. ..... 59/6
50 microamp 2{in. Pj. M.C. ... 49/6
100 microamp 2¢in. FM, M,C, 39/6
200 mfamps. 2¢in. FM, M.C. . 9/6
1 amp, RF. 2{in. P.T.C. ...... §/-
300 vole A.C. 2¢in. FM. M.I. ... 25/~
1.5 amp. A.C./D.C. 2in. FM. M.l . 68/6
2 m/a. meter rectifier, STC ............ 5/6

CH:SRGING AND MODEL TRANSFOR-
MERS.

I. Pri. 200/250 v. Sec. 3.5, 9 or 17 v. | amp., 9/9.
2. Pri. 200/250 v. Sec. 3.5, 9 or 17 v. 2 amp., 14/3.
3. Pri. 200/250 v. Sec. 3.5, 9'or 17 v. 4 amp., 16/6.
;izri. 200/250 v. Sec. 6.3 v. 3 amp., 8 v. 1.5 amp.,
S. Pri. 200/250 v. Sec. tapped, 3, 4, S, 6, 8, 10,
12, 15, 18, 20, 24 or 30 vok 2 amp.. 18/6. Postage
176 aHl types.

LT. METAL RECTIFIERS. Full wave and
bridged. 12 v. | amp., 6/3; 12 v. 2 amp., 9/3;
12v.4amp., 13/9; 24 v. 1 amp., 12/6;5 24 v. 4amp.
22/6; 36 v. 4 amp., 27/6. P[P /- all types

PORTABLE PRECISION
VOLTMETERS

Brand new and
boxed instr

AMERICAN BEACON
TRANSMITTER RECEIVERS

RT 37/PPN-2. Brand new and boxed, com-
plete with instruction book. Equipment
comprises transmitter/ receiver wicth 9 valves
(5 3AS, 3 1S5 and | IRS), with buile-in 2 v.
vibrator power pack, spare vibrator, head-set
connector leads and 10it. collapsible aerial.
Frequency coverage 214/238 Mcfs. Price
72/6 each. P/P. 6/-.

EDDYSTONE SPEAKER UNITS
Wonderful offer. All
brand new and boxed
64in. speaker fitted
in grey metal case.
Standard 3 ohm coil,
buile-in volume con-
tro! and matching
transformer for 600
ohm line. Ideal tor
all .ype receivers.
Only 27/6 each. P/P.
2/6.

MARCONI SIGNAL
GENERATOR TF144G

The 1amous laboratory standard.  Frequency
coverage 85ke/s. to 25mcl/s. Output voitage
from  microvolt to | volt. Operation 200/250
voles A.C. Offered reconditioned as new and
guarantees to be within original makers’
specification, a certificate 1ssued with each
individual instrument. Price only £6S each.
Carriage £1.

by famous manufac-
turer housed in po-
lished teak case.
Moving iron move-
ment reading A.C.
or D.C. voles on 2
ranges. 0-160 and
0-320 volts, Bin.
mirror scale. Ac-
curacy within 2%,
Supplied at a fraction of original cost, only
€5/19/6 each. P/P. 4/6.

HE:VY “C"” CORE H.T. TRANSFOR-

MERS,

Type | Input 230 voles Outpue 363/0/360 volts,
mfa. 360/0/360 voles 65 m/a. 6.3 v. ct. 5 a.,

6.3v.ce 2a,63v.5a.,5v 4a.,Sv. Ja. 65/-each

P/P. 4/6.

Type 2. Input 230 volts. Output 350/0Y350 volts,
mfa,25v. 1a,2l v.Sa. 63v. S5a. 6.3v. la.,

5v.4a., 75/- each. P/P 4/6

Type 3. Input 23 volts. Output 453;0/450 voles

Zlgm/a., 2x63v.5a.,2x63v.01a,Sv, 4a,

69/6 each. P/P. 4/6.

S N = /.”/'f"/@‘

N

3/9 each. P/P. 3d.

AMERICAN MINE DETECTORS. Type
SCR-625c.  Battery operated, portable and
comp!gte with inscruction book. Ideal for
glev.ectmg all cypes of merals. £012/10/- each.

MINIATURE SLOW MOTION DRIVES.
Dia I3in. 180deg. scale calibrated 0-100. For
tin. spindles. New and boxed 7/6 each. P/P.
I/-. Larger type available, 7/6 each.

CHEAP PLASTIC RECORDING TAPE.
1,200 fe. by famous manufacturer on 7Zin.
universal spool, only §9/6 each. Brand new
and boxed. P/P. 1}6.

INSTRUMENT POTENTIOMETERS. Brand
new Colvern type. 100,000 ohms, 10 wates, 3¢in.
dia. [deal for bridges, etc., 10/6 each. P/P t/-.

ADVANCE CONSTANT VOLTAGE
TRANSFORMERS. Input 190 to 250 volts,
A.C. 500 cycles. Output constant at 230 volts,
Max. rating 150 wacts. Supplied brand new
in original crates, €8/10/- each. P/P. 5/-.

BARGAIN GRAM MOTORS. Garrard centre-
drive motors pl with turntabl 250
volt A.C. Adjustable mechanically from 0 to 45
r.p.m. Only 22/6 each. P/P. 3/-

0-1 MA. METERS

—_— Brand new moving coil

N\ meters, round flush
mounting with 2¢in. scale
| calibraced 0/3 volts.
Resistance 100 ohms.
Supplied complete with
n;loﬂiﬁcr, 25/- each. P/P.

BENDIX COMMAND TRANSMITTERS.
Complete with all valves and crystal., Frequancy
coverage 2.1 to 3 mc/s. Only 22/6 each. P/P. 3/-.

SPECIAL OFFER OF MARCONI SiG-
NAL GENERATORS TFSI7.

Frequency coverage {6 to S8 mc/s. and 130
to 260 mc/s. Operation 200/250 volts A.C.
Supplied in perfect dition at the ridicul
price of £12/10/- each. Carriage £1.

Phone: GERRARD 8204/9155
Cables: SMITHEX LESQUARE

LISLE STREET, LONDON, W.C2
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EAP43 .. 10/6
EB4L .... 9/~

12/0

(KF39) 8/6
VRS4 (EB34) /-
VR3S (KBC33)

78
VR56 (RF38) §/-
VR57 (EK3?2) 8/-
VRO5 (8P61) 3/-
VRE62A (3PA)

VR6S (Pyl) 39
VRUL (EP50) /-

6AYS .
6AMSG ...
6AQ5S ....
BATS .
8AUSB ....

3/=
v'rsa (R132) 6i6
vTsol 5/~
VU39 (MU2(14)

PACKING AND POSTAGE—6d. per )
valve. SAME DAY SERVICE,

MAINS TRANSFORMERS

3 Way Mounting Type.
NT1

Primary: 200-220-240 v, Becondaries;
230-0-250 v. 80 m/A 0-6.3 v. 4 amp. 0-4 v.
agp. Both tapped at 4 v., 20/9 each.

Primary: 200-220-240 v. Recondaries:
330-0-350 v 80 m/A 0-6.3 v. 4 amp. 0-5 v.
2amp. Both tupped at 4 v. 20/9 each.

MT3

Primary: 200-220.240 v. 8econdary 30 v.
2amps, Tapsat 3v,4v, 8v,8v, 0v.,
10v.15 v, 18 v, 20 v, 24 v., 20/9 each.
Postage and Packing please add 2/- per
transformer,

HEATER TRANSFORMERS
. lnput 2 voit .5 amp.

. Input 2 volt 3.0 amp.
. Tnput 4 voit 1.8 amp.
. Input 4 volt 3.0 ampe.
. Taput 6 voit 2.0 amp.
. laput 6.3 volt .5 amp.
. Input 4.3 volt 1.5 amp.
. Input 6.3 voit 3.0 amp.
. fuput 12 volt .78 amp.

WIRELESS WORLD

JaNuary, 1958

HEADPHONES—MICROPHONES

EX-GOVERNMENT HEADPHONES AND
MICROPHONES
CLR low resistance $ype 120 chma

7/8 paic

0" gang 1 or 2 gang P swing, alu-
miciom vaoes, steel chassis,

lm'l(o-ch:?mllmmh. JB “00* twin gang condenser 208 PF front
17/8; PF rear section price 9/6 each.

ol
X
>
n
n
n

ﬁ’a“ﬂmw ‘gnflrmad with 12 x 8 x 2}u. 8/ ewch
o mner. Avall: 14 x 3 x Fjm. G/~ each
able in the following sizes: 4 x 9 x 2jin. 18/~ esch
6 x 4 x 2}n. 4/@ each 18 x 6 x 3}in. 8/6 each
8 x 6 x 2}in. 8/3 each 16 X 10 x 3}in. 14/- each
10 x 7 x 2}in. 7/3 each

are four-sided—ideal
13 x 3 x 2}in. 5/ each for radio recelvers, amplia-
12 x 5 X 2iln. §/9 each ers, power packs, eto.

SPECIAL OFFER. BAND I-lll TUNERS

Ooveriu Channels 8-4 with provision for 10 more coll sets. 2 valves: Mazda 30L1 cascodn
rf. Mazda, 30C] triode peutode f.c. Comwmplete with power supplies for 200-250 v.
A C.l l‘ outpnt 16.19 Mec/s, essily modified to other outputs. Full circuit diagrain supplied.

/.
SPECIAL PURCHASE

THE NEW APEX MARK I Srenker
BAND Il CONVERTER

@ B.B.C. or Commercial Programmes at the touch of a switch.
@ Built-in power supply for 200,250 7. A.C.

From equip-
@ Varisble fine tuner and gain coutrol. Separate mains on/oll switch men®.
@ Robust construction for mounting on top or side of cabinet.
S Size oaly Sitn. stin. X 3jin. 11/6 each
Retall Price £5/15/- cowplete.

W.B. “STENTORIAN"”
HIGH FIDELITY SPEAK-

ER UNIT
luhl HP. 1018 10in. die-cast unit, -
12.4 gausy inagnet. BRandling
mpuuy 10 watte. Freguency response,
80 c.p.s.-14000 c.p.s  Base reeonance %
c.p.s., £4/19/9.

I'ILIDIC‘I‘OB 'rxumoum TYPE TE8
mall Transtormers  suitable foc
Televulnn Converters. eto

BUILDING A “SECOND"”
SET

pecification;—
THS I8 TEE CABINET TO GIVE YOUR Primary. 230 v. 50 c/s. PRICR
RECEIVER THE COMMERCIAL LOOK  Secondary }. 250 v. 10 mA 15/_
WALNUT FINISHED CABINET,  Bise Secondary 2. 63 v. 1.5 a

11§iv. x 7in. x Gin. Sopplied with Chassis Ovenall 8Sizec

(cut out ready) Dial, Back Plate, Drive Clamp construction, 3.9in. x 2.4ln. x 2n
Cord, Dia! Drum, ter. Price 27/6 over windingr, Pixed crentres 3.3in
complete Post §/-
LOUDSPEAKER
CABINETS

THE «“ EKE"” QUALITY 3
WATT AMPLIFIER

Three lJuternational Octai Valves 6BSG,
6VeaT, GXOOT A.C. Mains fi solated.
beuuve feed back (voltage current)

‘OUR 1957-1958 CATALOGUE IS NOW AVAILABLE TO ALL
READERS OF THIS MAGAZINE. 48 PAGES OF COMPONENTS
AND EQUIPMENT OF INTEREST TO ALL RADIO EN-
THUSIASTS. SEND /- IN STAMPS FOR YOUR COPY.

103, LEEDS

controls, volume and tone, input network
for moderu crystal. Reslly low hum level
and even frequency respouse Price 84/-.

This attractive walnat-finished cabinet &
availlable for 6}in. or Bin. apeaker unita
I:bt:lr nmker fret, complete with back and

—mww i —j— vww—i=

WINTOUN STREET,

LEEDS, 7.

o

plus 3/ packing aod post. . Mensures B{In. x Bjin. x 4}in.

at base. Price 17/6 eacl

8in, type. Measures 1oun x 10}in. x Sin.

at base. Price 21/ oach.

Sin. tyve. Very similar dulgn. Trice 16/8
Postage, aoy type, 3/ each.

Fx-GOVERNMENT HEATER TRANS-
FORMER. Universsl Input 2 x 6.2 volt
windings at 1} ampe. each. Price 7/6 each.

TERMS: Cash with order or C.O. D.
Postage and Pucldnf charges extra
follows: Ovrders valua 10/- add |}f-; 20/-
add 1/6; 40/- add 2/-; £5 add 3/- unless other-
wise stated. Minimum C.O.D. fes and
postage 3/-.

For full terms of business see inside cover
of our catalogue.

Personal Shoppers 9 a.m. to 5 p.m. Mon.
to Friday. Saturday I0 a.m. to | p.m.

TERRACE,
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WESTINGHOUSE

RECTIFI{ERS
16R0.1-1-18-1
-1-16-1 .

18RA.1-1-8-1
14RA 1-2-8-3
14A.88

TELETUNER.” All types avail-
able, Btations of your choice.
Ht(hhconnrurmdyomuvnblum
over. £7/7/- eac
Aerial and Olcllhwr Colls (Al channels)—
all frequencies 7/6 pair.
Aleo from stock,
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LOUDSPEAKER

ond
Elac Ellinual
Elac iptical
All the

RTC 12in. heavy duty 20
watte modd 156in. ohins

Bpeoch Coll  ......ceee 25 0
Bin. IAImEuwhed Speaker £1 0 0

teansformer

SPFCIAL OFFER
Just a few Rin, units by Goodmumd Lactrona fAtted with standard output

UNITS

Bpeaker .......esinean 17 6
8in. Mains Energised Speaker2l 1 0
Al bave field coile of approx. 00 ohms.

21 1 Gesch

b5 mnge of
spares.
CONTROL ENOBS
pecked knobs for T.V Recel in
walnut black and cream ........ Li- each

SUPPRESSORS

Dubilier kits of condensers and chokes (or
Interference Suppression.

:u:w kits /8. 2 amp kits §/=. 3 amp- kits

REVISED SECOND EDITION
"rmna ON PICK UPS "

ot Guide to pick up heads
an.ru‘u. style Over 193 Illug’nﬂou.
Oamor colis for Collaro Type Deck Trans-

w

Blas Fiter ool ........ 7/8 each
QT7 Treble Boost ooll in Mu Metal can
lllglguch

SCOTCH BOY RECORDING

TAPES, ETC.
SCOTCH BOY TYPE 150-9 ‘' EXTRA
PLAY * RECORDING.
900ft. on B5in. diametsr spcol, per reel,

28/~ each.

1,200t on 7in. dismeter spool, ver reel,

50/- each. Immdutednnvery {rom steck
m: Il STAKD.

I..EOI.DII

8001ft. on 5In. phltle rpool, per reel.

16/~ ech. _

1,200{t. oo Tin plastic spool, per reel.

271- each.

Spare Bpools: Sin. dmneur 3/8 each.

Receiver.

8W Q1 Illll Mofs.

8W Q2 13 4.5 Mc/s. .
SCRATCHOFF
Removes scratches from Radio and T.V
Cabinets. 1o Polythene Dispenser Tubes.

Tin. 4/3 e

WB EASY TO ASSEMBLE
CABINETS
JUNIOR BASS REFLEX CORNER CONSOLE.

METERS

Lnstrument Meter

7/@ each.

et Voltmeter. Ex-Ministry
Bumi New. 0-15 volts, 0-250 volts, moving
;2’ s ohm- per voit, complete with leads.

HENLEY-SOLON ELECTRIC
SOLDERING IRONS
ISTRUMENT MODELS

25 WATTS
‘Weight 3} os. Length 9 in.
(excluding Bex
Now available in & wide range of voltages
as under:

/- each 4 pew oot cabinet, TRONS Voiago |List No.| Prics
AR Componeuts h 8tock for BBC qwlty from Bteatorian 8in. or 10in. unita, 12 618 28/-
Television Btudio “ B Bnlldlu your with provision (or Tweeter Unit, il required. 25 watt 24 819
own Radio Ret. Comp fud S%in. x 2%§in. x 18ho. Price | INSTRUMENT 080 620 w-
Headphones, eto. ... .c.o..oruee 46- | 209 MODEL 8ited
SENIOR BASS REFLEX CORNER CONSULE with 100/110 621 ; 24/
MAINS DROPPING Carefally designed to ensure superb jusiity *‘ﬁ
reproduction when used in conjunction 120/130 623 24/
with 3tentorian 10in, or 12in. units, Provi- 200/230 624 A/~
RES'STORS sion is sleo wade for Tweeter Unit, bi re 2201240 | 625 | 94)-

Manufacturers Burpius Types.
945 ohms Zenith with taps ........
650 ohms tap at 376 ohms, 500 ohms,

Sohms, O ohms.....covueee 2/6
Erio 1.490 ohaw with Taps 1/~
Novman .2 amp. 1,000

aliders ereenennns 48
Normao

sliders ....oiecieieeiiennen 4/8
Zenith Mains /-
Dubilier 'I‘vw

220230, 340-250 Ohms . .oceeencenn e
Erie Two Sectlon Dropper, 160 ohms

and 1,340 ohums, wlth twotaps ...... 19
Bulgin Dropper with voltage taps 39

REPANCO COILS

Bet Long WAYS ...ocoeoreccionen 11/8
Type TT2 3nd if transferable 315 Kc/s B/~
Type TT3 3rd {f transferahle 316 Kc/s 5/«
Type TT4 in
8/8
8/-
218
4-

All are complete with dlculh
mn.onol GUARDS. For 17in. tube

dimensions.

17jin.  x
Escutcheon. Price 7,

19in.
16 each.

quired
Measures (approx.) 35in. x 30in. x 19in.
Price £11/11/-

PUBLICATIONS

No. 134 P.M. TUNER OOII‘I'RUGI'I(M hy
W J. Vay. % Esay to Buid ¥ Poin

Point Wiring % 8uper High Fidelity n.\-pou-
W 32 pages ¥ Alleommnmlocmbcu'-
cut availadle, ex stock, each
Wo. 138. HOW TO MAKE AERIALS FOR TV
(MlMB)MVKF {Band 2). D“l

Channels Ten dlllusel:‘ designs (or

No 140. mlmol SERVICING FOR
BEGINNERL. % 40 pages o lulonn;ﬁ:lne
No )42, MODERN TV CTRCUITS AND
FAULT F'EDING GUIDE. * Many intecest-
tug Ctreults ncluded, each . 48
MULLARD. HIGH QUALIT! SOUND
REPRODUCTION Incluics 20 watt Ampll-
Oer, FOM. Tunee, Pre-Amplifiers, etc..oach 3/8
Regeint No. 5. TV FAULT FINDING.
Protusely illustrated with Photographs taken
trom a Televisor Screen, each
LOUDSPRAKERSY oy G. A, BRIGG3.
'l‘hn Why and How of Good Reproduction.
“gound * mformation for the layman and
the enthusisst, eaoh  ...ovicieraens 8
Wearite Manual of the Tape Deck, each 3/.
Postage 4d. each on all the above.

ACOS MICROPHONES

with fiat

; and adaptor for »

trom 30 to 7,000 o.p..

switch £3/8/~

IIO.HWIth » flooe stand.
The ada MMALM\M;I&MPL&M
Without Bwitch — M\
M10. $3—1 without switeh
Ammwud&wwmrmr\hhqulty wmlc;ddn.s
and tape edipg Geld, a
1espou se flat 30 to 7,000 c.pe With

dorel ad e

s
Withoat Switch — n'loh

108

of robust with flat
Suitable for uas in reconling apperatus. &%ﬂo

The e as the MIC 35—1 bat Otted witb a small desk stand.

£1/6/8

ALPHA RADIO SUPPLY CO,,

103 LEEDS TERRACE,

RECORD PLAYER UNITS

8-S-R. MONARCH

y
‘Turn-vver Pick-up. Unit phu 12§ x 10§in.
£8/18/~ Postage, ete., 4/6.

COLLARO
Model 3/544. Three speed
Automatlo stop. Otted with “
pick-up. Cream finish £8/19/6.
Postage, etc., 4/8.

many ad:
13in. x 13jin. £8/15/-.
Postage, etc., 4/6.

MISCELLANEOUS COMPONENTS

TV SLIDER PANEL. Wel'yn pnncl of 3
resistore, values 1 Meg. ohma, 130K ohms,
250K obms, with biack screw type locking
e.‘cnknoln. Total size: Sjin. x 3in. Price 1/8.
dln"&“ll GROMETS.  Mixed sizes, 6.

GRID CAPS, 1. Octal Push-on type, 64, doz
British Screened type, 34 each.

ARMOUR PLATED GLASS. Slu 18n. x
loMn rounded corners, 3/@ each.

Pin Mains Plug mmalem
Plhnlkhclmcﬂ. 8/99‘1! M
Line Qor3, .
Bu-mmlhkeme

TELETRON transistor superhet colls st
of IF and oscillator coils with Perrite Rad
36/~ W oet (cireuit included).

'ave Loading Coil to mat.h 4/ each.

RECORDING TAPE, 1200 fest. “ Pure-
tone,” 12/8 each.

NEEDLE WP!. For Gram. Neodles (Bake-
lite), 1d each.

cnmu DIODIS. Wire Ends
Buigin

kRl vy i 173 pavr. 8 ¢

= . Speaker Oones, 6ASP ls 8in,
Dri*v-ob':l‘:’n sllbeum. Por use with Bteel  SOD€ With 1in. cone plece, 4/@ each. GAGP la
Dial Drive Wire, 1/6 each. 6}in. cone with lin. pole piece, 4/8 each
A Low-High Matohing Unit for

AMERICAN RELAY, 45 ohms it H be i in the oord, 3/9
with iead No. AZ0345, 1/ each. each. Mains , Btandard Type
" Primary Windings with a 3250~

e oA onde, 118 e T1e T 338 0 min 63 v. 3 ﬂ;ﬂ&lk cach.

Vibrator, 17/8 each. _Morphy Richards
Type Replacement Iron Elements, 3/9 each.

INDICATOR LAMPS. Bpring ‘ixing ty,
each. “ Asrovox

9d.
each. Pencil Rectifiers, J10. 2/ each.
Amplicn Volums 2 meg. B.PS.

ench. 1,000 watts
1210 volts or 230/250 volts, 17/8 each.
Valve CVE71, in Holder, 3/9 each.
BELL TRANSFORMER “ OONCORDIA,”
8v.,5v,8v,]1anp. fased. In bakelite cnse
8/6 each.

SELF TAPPING SCREW3 (PK.
il long, 3id. o5,

“COLEM * TRAVELLING IBOI with
mmol)nm Sise: din. x o x

Nod

/@ each.  Extension l&:-ht Volums
Controls 1/3 cach  Viorator dard
5d. each

NINE-INCH TUBE MASKS. Whlu(!olled

Coudition), 4/9 each. Tri-Sol 2-Oore Solder.

Neu'euht 1ib 16 8. W G 60/40 alloy, pl'
carton, §/6.

SURPLUS OIA.I PARCELS, We have
lon lmm ume. stocks of com-

oqnlpml. Aloog with dheonunned Hines.
ete. Mmhmllqmﬂﬂaudm
fore unprofitable to advertise. To make
momloru'mveoﬂuuhumm
parcels of these compounents at 10/~ each.

JUNCTION BOXES Type 5X/2334, 20 way
1/8 each.

WINTOUN ST,

handle,
and switch to enable it to be

vllhbk Blu. G Bg—
PUSES: . 1, ll.?.t.bunp.. llln. tandard
Cartridge Fuses, 34, each.

cmmoom Saltable for ase as &

8'0 recording case, size lbln. x
o x Internal dlwensions: 1
hn(. lllln. dup, Sjin  (root B'l‘.. B.h.
rear H.T. With black rexine ani Welght
sm. 13/8 each. Post snd Puunaﬂc-
B76 MINIATURE VALVE PIN STRAIGHT-
ENER. This is an American manafactured
wolunpmnxauunsﬂm Complste

LEEDS, 7
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RADIO TRADERS LTD.

23 WARDOUR ST., LONDON, W.I. {(Coventry Street end)
Phone: No. GERrard 3977/8 Graoms: “Rodiotrade’’

SPECIAL OFFER OF CURRENT MANUFACTURE ELEC-
TROLYTIC CONDENSERS

8 mfd, 450 v. 2/6 each; 16 mfd. 450 v. 3/-; 32 mfd. 450 v, 4/-; 8 x Bmfd.

450 v. 3/9; 8 x 16 mfd. 450 v. 4/-; 16 x 16 mid. 450 v. 4j6; 32 x 32mfd.

350 v. 5/-. Bias Condensers: 25 mfd. 25 v. 1/6; 50 mfd. 50 v. 1/9. Please

note we can offer special discounts for quantities.

W.W, RESISTORS. 5 wacc 1/6; 10 wace 2/6; 15 wace 3/-; 20 wace 3/6,
We carry stocks of resistors from 2 wate to 150 wate W.W. Your en-
quiries inviced.

HIGH STABILITY RESISTORS. § watt 5% 6d.; § wacwe 5% 9d.;
1 wace 5% 1/-. A few values in 1% and 2%, still available.

ALL ORDERS FOR RESISTORS C.O.D. PLEASE, AS WE CANNOT GUAR-
ANTEE TO STOCK ALL VALUES.

ELECTROLYTIC CONDENSERS. Manufacturers’ Surplus, in perfect
condition. 100 mfd. x 200 mfd. 350 v. surge 5/6 each; 100 mfd. x 100 mfd.
425 v. surge 5/6 each; 150 mid. 450 v. wkg. 5/6 each.

8IAS CONDENSERS. 3,000 mfd. 6 v. 3/6 each; 2,500 mfd. 3 v. 3/6
sach; 1,000 mfd. 12 v. 1/6; 25 mid. 25 v. 1/3; 50 mfd. 12 v. |/-.

TRANSISTORS: Junction type Red Spot by well-known manufac-

turers 10/- each.
TRANSISTOR CONDENSERS: MI{III!IH‘. Elcctroiyuc Capacitors
32 mtd. 3 v., 25 mid. 25 v., 25 mid. |6 mid. 12 v., 8 mfd. 6 v.,

5 mfd. 12 v., 2.5 mfd. 25 v., 1.6 mid. 6 mid. 12 v. All chese types
of condensers are 3/6 each. SPECIAL DISCOUNTS FOR QUANTITIES.

AIR-SPACED TRIMMERS, 5, (0, 15, 20, 25, 50; and 7S of pre-ut

and spindle types 2/- each do: 20/~
PYE PLUGS AND SOCKETS 1/6 per pair "* T " pieced ... each e
GROMMETS, | grs. assorted grommets, fin. to lin. ......... gross  8/6
WESTECTORS. WX6, WXI12, W4 |- each ....cccccuuunnnnee doz. 9/~
SIGNAL LAMP HOLDERS. Panel mounting, complete with

adjusting lampholder 2/- each ....... S u—. doz. 2)/-

IEIL.LING-LEE PLUGS AND SOCKETS, 5 pin

7 pin 2/-;
wev. @2CH 2/6

MANUFACTURERS PLEASE NOTE. We hold large stocks of
Nuro;oledVlluonol and other block-type Condensers, your enquiries
are invit

G-100 amps. 50 c.p.s. 4tin. METERS. £2/10)-; 0-50 amp. Movinz tron
Gn. Meters, £3/10/- each. All brand new and boxed

MIDGET MICA CONDENSERS. .000|, .0002, .0003, .0004, .0005 5/-
r dozen.

& Assorted Moulded Mica Condensers, popular value ......... €2 10 0

200 Assorted Silver Mica Condensers, populnr values .. £200 0

200 Assorted Carbon Resiscors, §, ¢ and | watt. Good seleccion £1 10 0

PAXOLIN SHEET. 18 x 4} x in. 1/6; 10 x 10 x din. 1/6; 20 x 10 x
&in. 3/« 10 x 10 x +%in. 2/-; 20 x 10 x +in. 4/-. Minimum P. & Pkg. 1/6.

BARGAIN OFFER OF BATTERIES

44 v. Heavy Ducy Bell Baccery. Size 64 x 44 x 24in.. 2,6
72v.H.T. 1.5 v. L.P. Slzeéxleiin... 2/6
150 v. H.T. Size 2§ x 54 x lin. . 5/6
674 v. Size 2§ x 3} x 2%in, ....... 6/6
60 v. H.T. 1.5 v. L.T. 34 x 3% x i{in. . 46
All bauer-es sealed and unused. AII plus 1/6 posc and pkg. Special
reduction for quantities.

4-way Push Buctton Units 2/6 each. Knobs for same 3/- per doz.

WEARITE COILS. PA4, PO4 PAS, POS, I/3 each. ............... doz. 12/~
VALVE HOLDERS. Moulded B9A 7/6; B7G 6/-; Int. Oct. 9/-;

(T3 (253 oonmmmatraoa0aanano0 000000000 E0CaOC00 doz. 4/6
VALVE HOLDER FITTED WITH LOWER CAN 1/6 per doz.

extra. Screening cans for B7G and B9A .......cccoeviviinniennnnns doz. 6/-

JONES PLUGS AND SOCKETS. 4 pin 2/6 per pair; 6 pin 3/6 per pair;
8 pin 4/6 per pair; 12 pin 6/6 per pair. If cover required send 1/6 excra per
cover.

POV NTER KNOBS. Small black with white line, standard }in.

............... doz. 7/6
WANDER PLUGS. Red and black ....ccccceiiiuninrnneeninnnnns doz. 2/~
PHILIPS TRIMMER TOOLS /- each ....cocvcrivnnncnnnnncnnnnnans doz. 10/6

CASH WITH ORDER OR C.O.D. ALL ORDERS DEPT. W.|.
ALL ORDERS FOR LESS THAN £2 ADD POSTAGE.
[ We invite your enquiries for items not ksted

Trade Counter open ¥ to 6§ Monday to Friday.
Also 9 to | Saturdays. Callers weicomed.
WHOLESALE MANUFACTURERS AND EXPORT ENQUIRIES INVITED

JANUARY, 1958

PRE-SET CONTROL LOCK

Designed to lock the spindles of pre-set
potentiometers or trimmers without
rotational or lateral
displacement of shaft.

Will accept wide range of
panel thicknesses.

TYPE P TYPE C
Very attractive

appearance for Send for
panel mounting leaflet 4.7

““KNOB LOCK™’

The ideal method of locking
panel mounted controls. Positive
guard against vibration, etc.
This develop t of our popul

pre-set control lock is finished
in black plastic and embodies
control knob and instantaneous

finger-tip locking knob.
Send for List No. A6

SUTTON COLDFIELD ELECTRICAL ENGINEERS
Reddicap Trading Estate, Sutton Coldfield. pnons suv 3038 & 5888

CR50 BRIDGE measures
from (0pFd to 100mFd and
from | ohm to |10 Megohms
in fourteen ranges, having
a tocal scalr tength of
over 120 inches. Leakage
test for condensers. Indi-
cation of balance is given
by a magic eye fed from a
high gain pentode. la-
ternal standards of ' Con-
stants '’ 1% resistors. Ro-
buscly constructed for
bench use, complete and
ready lor use irom A.C.
mains. £8/2/6 plus 4/6
carr./packing.

SG50 SIGNAL GENERATOR covers 100kc/s to 80Mc/s in six
ranges on fundamentais (not hari ics) either dulated 400 cps or
CW. Frequency accuracy 2%. Uses 6AGS5, 6C4 and RMI with double
wound mains transformer. A de luxe inscrument housed in grey
hammer finished case size 9 x 13 x 4in., with engraved Perspex scale.
£9 plus 6/- carr./packing.

VV50 VALVE VOLTMETER. Price £8/2/6 plus 4/6 carr./packing.
Further details sent by return of post on receipt of self addressed stamped
envelope.

TRADE supplied direct. CALLERS always welcome.

GRAYSHAW INSTRUMENTS

126 Sandgate High Street, Folkestons, Kent
Phone: Folkescone 78613
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RADIO
AUTO-CHANGERS

See us for your requirements or
send for out latest list. |

COLLARO
4-8PEED
MIXER AUTO-CHANGER

Latest model RC 456 inoorponlnﬂng

TELEVISION

% TESTED AND QUARANTEED EFFICIENT
% HERMETICALLY SEALED and unaffected by

WIRELESS WORLD

HI-FI - ELECTRONICS - RECORDERS

TRANSISTORS AT A
REASONABLE PRICE

R.F. P.N.P. Junction type, suitable for
medinm and low frm}!lency oscillators, fre-
quency changers and L.F. amplifiers 21 /_
1.5 to 8 Mc/s (double spot—yellow & red)

AUDIO P.N.P. Junction type, suitable for
high gain and low frequency amplifiers, and for
output stages up to 250 miliiwatts, 10 -
(double spot—yellow and green). /

Post Free.

temperature variations.

Full operating data and circuit diagrams for a simple receiver superhet,
T.R.F., multi-vibrator, relaxation oscillator, andio amplifier, oscillators,
signal tracers, etc., supplied with each Transistor.

auto and 1 control
records to be plyed singly or
automatically. Complete with

Stf.u'dlo cﬂs:a’l“p;flkiup and sapphire

styfus. Llst ..

i8Ry price - £8.19.6
Post 5/-

BRIMAR TRANSISTORS
TS1 12/6. TS2 12/6. TS3 15/-,
TS4 27/6. TP1 or TP2 40/-.

MULLARD TRANSISTORS
0C70 or OC71 0OC72 OC1é
21/- 30/- 60/~

ST

SPECIAL OFFER!

COLLARO ‘“JUNIOR "
4-SPEED MOTOR AND
PICK-UP

P

PO VVVVVVVVVVOVOOOoOoowoowoN

.
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LASKY’S TRANSISTOR SUPERHET
TUNER FOR HOME CONSTRUCTION
ON PRINTED CIRCUIT

Uses three R.F. Transistors and one
Germanium Diode, three LF. trans-
formers. Ferrite rod aerial. Operates
on one 6 v. battery and one 1.5 v. celi. _
Printed Circuit, 3jin. x 8¢in.

CAN BE BUILT £5.1 2.9

) FOR, Post 3/6.
) Full details and illustrations post
) free on request.

) Demonstrations at hoth addresses.

) NOTE:—This Tuner in conjunction with
) our Transistor Amplifier (see below)
) makes an excellent Transistorised radio.

)
4
)
)
)
)
)
)

Cabinete available. 0

PR U O U O OO OO PP PR

Collaro ** Junior ** 4-speed motor
and pick-up with HGP59 car-

tridge. Post 5/-. 2.6
Motor only, 59/6,

g)ost 2/e. .
Pick-up only, 33/6, post 2/6.

All components available
separately

Py
A A A A a4 A e A e A A e o o g g’ gt T U ¥ =V

LASKY’S TRANSISTOR AMPLIFIER KIT

(20D milliwatts) For construction on a Printed Circuit

Size: 33in. x 8fin. Height can be
noder lin. Uses our new her-
metically sealed Transistors and
operates from 6-volt battery. Out-
put impedance 3 ohms.

DIAGRAM AND SHOPPING
LIST 1/- post free.

COMPLETE KIT inclading 4
Transistors, all brand new com-
ponents, latest T.C.C. wniniature
condensers, printed circuit and
tuli instructions, 79/6 Post 3/6.

DEMONSTRATIONS AT
EITHER OF OUR ADDRESSES

Collaro 4/564 4-speed Single Player

with Studio T p.n. crystal car- | g

SUB-MIN,
TRANS["ORMERSd_/s Post 1/
ost /-

TRANSISTOR

5-1 ratio each.

tridge and styli.  Automatic stop.
LASKY'S PRICE 7 7 o
Carr. 5/- oJo

COLLARO 4-speed ya

Transcription Turntable

IALL TRANSISTOR COMPON-
ENTS.

Rods, sub-min. Condensers, ete.

min.

midget, mi
Ferrite

Trans.,
Coils,

nd sub-min.

4T200/PX, £19/10/0. =
Leas pick-up £14;18/-, Carr. 7/6

BUILD YOURSELF A
HIGH GRADE

}*“ RONETTE ™ Lightweight Cry-
lstal Pick-up with 2 cartridges.

PICK-UP BARGAIN

Teletron *“Companion *
3-TRANSISTOR POCKET

RECORD PLAYER!

We have the bizgest selection of
Auw-Chansem. single Players, Am-
plifiers and Cases, and youn can
make your own Record Player
for as low as

Come and see us.

fx'cos 11GP37 p.. Cartridges.
styli.
LASKY'S PRICE

LASKY'S PRICE RADIO. T.R.F. cirenjt cover-
| Post 2/ - ing medium and long waves,
with balanced armature output.

Ferrite aerial. Note small size:

CARTRIDGES 4} x 8 x 1lin. You can build

this novel transistorised

Bocket. receiver for only 89/ 6
ull instructions and price list.

6d. post free. All components

| available separately.

p. and standard, compiete with

List 41/7. )
18/-

Poat 1/-

Season’s Greetings
to the thousands of customers
we have served in person

FULL DETAILS, CIRCUIT'

139

or by post

LASKY'’S 4WATT
PORTABLE GRAM
AMPLIFIER
Will snit any type of crystal or

| magnetic pick-up. Uses 3 valves:

EL84 output, L63 and EZ80 rect.
Speaker and controls are completely
separate and can be mounted as
shown or on anywhere in cabinet
where most suitable.

COMPLETE with 3 valves and
knobs, less Speaker.

Carr. 5/-.

7in, x 4in. Elliptical Speaker, if
required, 19/6 extra.

Details and circult diagramn post
frece on reguest.

LASKY'S PORTABLE
GRAM AMPLIFIER KIT

2 watts. Note small dimensions,
approx. 83in. X 38%in. max., height
5in. Uses EL84 output and 6X4
rectifier, double-wound traunsfor-
mer, toue control, output trans-
former, etc. Built on a T.C.C.
PRINTED CIRCUIT which
greatly simplifies  construction
and climinates wiring errors,
COMPLETE KIT, imcluding vaives,
rinted circuit, full instruc- 8/
5 -

ons, less Speaker.
Carr. 2/6

7in. x 4in. Elliptical Speaker, if

required, 19/6 extra.

% H.P, TERMS and CREDIT
SALES available on certain
items.

MORE MONEY-SAYING LASKY BARGAINS ON NEXT PAGE
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LASKY’S F.M. TUNER
PRINTED CIRCUIT VERSION OF
G.E.C. 912 “F.M. PLUS "’ TUNER

FOR HOME CONSTRUCTION

Note these star features:—

% HIGH SENSITIVITY.

% ALL BRAND NEW T.C.C.
CONDENSERS.

% AERIAL COIL AND R.F.
COUPLING COIL PRINTED
ON CIRCUIT.

% 5 VALVES AND 2 GERMAN-
IUM DIODES.

By the use of a printed circuit the LF.

and R.F. amplifiers are extremely stabie

at maximum gain and results are con-

gistent on all tuners.

Valve ilne-u?:——

R.F. Amplifier, Z719 or EF80.

Mixer and Osc. B719 or ECC85.

Ist. L.F. amp., W719 or EF85.

2nd LF¥. amp.,, W719 or EFS85.

2 Germanium Diodes GEX.34.

Driver LImLu_la_r, &7‘19 or EF80.

CAN BE BUI F! 8 gns-

(including valves)
Post and Pkg. 2/6
G.E.C. F.M, Tuner Book plus our full
data and shOpging list 3/6 post free.
Al parts available separately.
ALIGNMENT SERVICE available.

JASON F.M. TUNER
Special Parcel containing data book,
chassis, front panel, dial, drive, tunin
condenser, full sets of coils, 6
L.Fs, ratio detector, etc.
Post 2/6

DATA BOOK with price list 3/-.
tuner uses 4-6AM6 and 2 crystals and can
be built for £6/15/-, plus 3/6 post.

JASON "“ ARGONAUT "
Super-sensitive Tuner for F.M. and
medium waves. Complete parcel with

over aupplies. ~ £13 19,6
DATA BOOK 3/- post free. Chassis
Assembly 57/9 post 2/6. I.F. and Coil

Set 78/- post 1/6.
All

OTHER F.M. TUNERS
TSL £17/10/-. DULCI £17/10/-,
Also b , RCA, Rogers,
Pamphonic, ete.
DULCI H4/T 4-wave AM/FM Tuner,
£230/17/-.

WIRELESS WORLD

JaNvArYy, 1958

SAVE POUNDS! ORDER BY POST

Mains 200/250

indicator.

4 plied.

BUILD THIS 4-VALVE S/HET PORTABLE
FOR ONLY 7 GNS, :

The PRINTED CIRCUIT sup-
plied makes construction amaz-
ingly easy and accurate. You

IF YOU CANNOT CALL

used as a straight amplifier.

' LASKY’S PRICE
Complete with valves. Post & Pkg. 5/-.

v. A.C. 6 watts output. 4 valves:

EZ41 rect., EL41 output, EF40 and ECCS81. Tone,
volume and record/play back controls. Neon level
Microphone and gram inputs. Can be

Circuit diagram sup-

£6.19.6

Brand new and unused. Overall
size: 14in. long, 4}in. wide, 4}in.
high. (Controls are mounted through
chassls 0 cannot be seen in illustra-
tion).

Note:—For use with high or medium
impedance Tape Heads, but with
modiﬂrz‘mtzﬂn can work with any

eads.

can buiid this nne 4-vaive super-
het portable in an hour or so,
and perforinance cquals ready-
built scts costing pounds more!

FOR ONLY £7/7/- Plus 3/6 carr. and pkg., you can build
this Portable using all brand new components and valves,
only batteries extra. Printed circuit, circuit diagram, and
full instructions supplied.

If you would first like to study the layout of this portable
send 1/6 for Circuit Diagram, illustrations and full data.

FOR ONLY £9/9/- plus 3/6 carr. and pkg., you can build

this job as a mains and battery Portabie using our specialiy

designed build-it-yourself Power Unit for 200-250 v. A.C.
Demonstrations at both addresses.

MINIATURE MOTORS

Complete  with
gearbox. Overall
size. 21* long x1}*
x 1°. Works wit
any voltage from
6 to 12. Ideal for
models, remote
control etc. Orig-
il?:lscl?Y" _osver Bg.
PrICE. 12/6
Post 1/6.

HI-FI SPECIALISTS !

Selective Demonstrations of all the latest and best Hi-Fi
equipment are given at our Tottenham Court Road
showrooms. See our large and comprehensive stocks.
PICK - UPS, Garrard, | SPEAKERS. Wharfedale,
Leak, Connoisseur, Orto- Goodmans, G.E.C., Low-
phone, B/J., etc., etc. ther, Lorenz, ete., etc.
TRANSCRIPTION TURNTABLES, 8 and 4 speed Gar-
rard, Connoisseur, Collaro, Lenco, ete.
AMPLIFIERS. %uud. Rogers, Leak, RCA, Pamphonic, §

6-12 volt

nitelex, W.B,, etc.

Wide selection of Cabinets and Cases to
house your speakers and hi-fi equipment.

CABINETS.

The New AVO MULTIMINOR.
D.C. 10,000 ohms per volt D.C, 1,000 chms

19 ranges A.C. and
r volt A.C.

Pocket size: 53 x 3§ x 1§in. .Complete with leads and

DULCI HI-FI CHASSIS,
AM and AM/FM TUNERS, and

AMPLIFIERS

New designs including:—

Mdl. H.3. AM/FM Radiogram

Chassls, 3 wave bands including

V.HF. .veeeereneee... £30/17/«

Mdl. H.4. AM/FM Radiogram

Chassls, 4 wavebands, includin

V.H.F. . AP Y 7 YT Y

Mdl. H4.PP. AM/FM

chassis, 4 waves including V.g.l’.

6-8 watts 0.p. push-pull, ultra linear.
£29/3/10

Mdl. H.11. Combined and self-

Bowered AM/FM Tuner, Control
nit and Audio pre-ampliﬂ:,;r.

296!1/10
Mdl. DPA.10. 10-14 watt Ultra
Linear Power Amplifier......213/12/-
Mdl. DP.4. 4-watt High Fidelity
Amplifier ... ... 87/10/-

MULLARD 510 AMPLIFIER
KIT WITH T.C.C. PRINTED
CIRCUIT

All specified components and your
choice of transformers and chokes
by Partridge, Haddon, W/B, Bliison
or Gilson.

COMPLETE KIT of parts and
Br;nted circuit as low as £9 9 o
tails on request. e

Book 3/6 post free.

Printed circuit separately 22/6.

Also available built ready for use.
Price according to transformers used.
All components for above Ampli
atm'la‘blc separately.  Price bﬂﬁtg
request.

NEW BRENELL MARK IV DECK

Now available! Entirely redesigned to permit

when required.
DECK only ..........c....... 23 gns.
DECK WITH PRE-AMP, UNIT
and c eye indicator teadiy]' for
use with any standard amplifier,
38} gns,
COMPLETE MARK 1V TAPE
RECORDER, as illustrated.
- Counter 30/- extra ......... 53 gns.
Come and inspect the new Brenell Mark IV and have a
demonstration, Full details post free on request.

MORE MONEY

clip £9/10/-. Post 3/6.
TAPE DECKS
Coilaro ‘* Tape Transcriptor,”” MKk.
Trivor Deck, k. TS5 o>
of conversion to stereophonic sound with uvox . . 0 gns,
'] ration | Truvox Deck Mk. IV, £37/6/-.
eads for dual channel ope Lane Deck. 1819/ 0 /!

Wearite Decks, £35 and £40,

TAPE RECORDERS
Leading makes—Grundig, Eliza-
ba:.hn.n, Truvox, Sound, Vortexion,
ete,

COLLARO TAPE DECK

MOTORS, set of 8, clockwise,

anti-clock capstan. List £5/15/-.

LASKY'’S PRICE 95/_
Post 5/-

SPECIAL PURCHASE
RECORDING TAPE

Famous manufacturer’s surplus
P.V.C. base, 1,200ft. g
on 7in. plastic spool, -
post 1/-,

ALL LEADING MAKES OF
RECORDING TAPE IN STOCK.

SPECIAL SPOOL OFFER

7in. Metal Spools 1/6. Al other
types and sizes of spools in stock.

AYING LASKY BARGAINS ON NEXT PAGE
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EVERYTHING FOR

TRUVOX 'SENIOR’ SPEAKER
DRIVING UNIT (pressure type)
Power handling cap. 15 watts geak.
With 12ft. ci horn

4

down to 17 cps.
Liat £7/15/-. Lasky*
Gon ot Pice 59/6

MOVING COIL
P.M. SPEAKERS

fln 17/6. 3in. and 8}in. 19/6
5in, 19/6. 6}in. 17/6. 8in, 21/-
10in. 29/6. 12in. 29/6
6}in. with transformer . 21/-
7 x 4in. Elliptical.. 19/6
10 x 7in. Elliptical 32/6

SPECIAL OFFER
DUAL CONCENTRIC
SPEAKERS (I5in.)

Famous make. High Fidelity,
25 watts, 15 ohms imp,, full

LASKY'S
PRICE

Carr. 7/6 plus 30/- for wood
packing case (returnable).

£16.19.6

§-VALVE RADIOGRAM
CHASSIS COMPLETE
WITH VALVES

Famous Manufactarer’s Surplus.  G-valve
3.wave Superhet. 13.30 m. short. 200-
550 m. medinm. 1,000-2,000 w.
LASKY'S PRICE  £1 0/1916

Carriage and packing 7/6 extra

WIRELESS WORLD

HOME CONSTRUCTOR

INEXPENSIVE
EASILY BUILT
RADIO SETS

Lasky's Radio Constructors’ Par-
cels conlain everything to build
up-to-date and very efficient sets
at low cost.

PARCEL No. 1
to build & 4-valve
/250 mains.

rhet for 200,
Uses 6K8 6K7, 6Q7, ave vnlvu. Attrac.
binet, walu!

Contains
3.-wave supe:

tive cal t veneer, or plastic
cahinet as illustrated, Size 12x6) x5Hn.
deep. CAN BE BUILT FOR £1/1 9 /

Carr. and packing 2/6.

PARCEL No. £
Contains everything (o bum s T.R.F.
3-valve set for 200/250 A.C. mains, medium
and long waves. Uses 6K7Q, 6J7, 6V6 and
metal rectifiers. Neat plastic cnblnn
walnut or ijvory tissh, or wood cabine

Slze 13 x 8} x 3Hn. decp.
£5/10/0 :

CAN BE BUILT FOBR

Carriage and packiog 2/6

INSTRUCTION BOOK for either above

sets 1/= post free,

CABINETS OHLYP plutlc or wood, 17/6
'ost 2

i
AN il

MAKERS SURPLUS TV
COMPONENT BARGAINS

WIDE ANGLE 38 mm.
Line E Pl T. trana., ferrox.cube core,
9-16

5.VALVE RADIOGRAM
CHASSIS COMPLETE
WITH VALVES

$.wave superhet, 168.50 m., 200-560 m.,
1,000-2,000 w. Brand pew Mullard and
valves—GCY, 6F15, 6LD20, N108,
U107. Overall diain. 13in. long, 8in. deep,
7in. high approx. for A.C. mains 200/250 v.
LASKY’S PRICE
oomplete with all valves 7 GNS'
Pkg. 7/6 extea.
Price vm\oul. valves £5/3/-

Hi-FI ELECTROSTATIC
SPEAKERS (“TWEETERS")

Easy to fit to any radio, TV
reeeiver or amplifier, Full data
and circuit diagram supplied.
LStH75. For outputs up to 6
watts,
LSH518. For outputs of 10-12
watts, 12/6.

H100. For outputs up to 20
watts, 14/-.

Post free.

MOVING COIL TWEETER.
Jmp. 55 ohms. freq. range 2,000-2.200
50 ¢/a. For outputs up to 6 watts. 2}in.
diameter. All post free. 39/6.

COVERINGS. large stocks of
Tygan and " Bomeweave * 8peaker Cover-
ings. Any size piece cut. Send for samples
and prices.

ALL-DRY POWER UNITS
By Decca. Buitable for any bat-
tery radio using 1R5, 1T4, cte.,
674 VOIASKHY"I‘S Plilcvlg"s LT

Post 3/6 29/ 6

ow imp. line and
frAME  .oiioiiioiiniiaieaneas
Ferrox-cube cored Scanning Coils and
Line Output Trnm 10-15 kV,,
EY51 winding. Line Trans. Com-
plete with circuit diagram, the pair
Pﬂme Qutput Transiormer ........
Bunnlng Colls, low imgp. line and

Focus Magnets Ferrox-dure 00

P.M. Focus Magnets. Iron Cored ..

Duomag Focalisers ........o.000000

300 m‘a. Sinoothing Chokes .

Electromaguetic focus coll vmn oom
bined scap coils

STANDARD 36 mm.

Line Output Transformers o .9 kv

E.H T.and 6.3 v. winding. Ferrox:

lnnllormzr ...........
Frame outpat transformer
Forus Maguets
Without Vernler

With Vernjer .
Pocus Coils, Ebctro-mmt
200 mia. Bmoothlng Chokes

& SERVICEMAN

*H.P. TERMS &
CREDIT SALES
available on
certain goods

BAND 111 CONVERTERS
TURRET TUNERS

AERIALS,Co-Ax.CABLE

Very large stocks. We have what
you require.

CO-AX. CABLE

80 ohms semi-airspaced, finest
quality, stranded. er yard 9d.
Dozen yards. 000 7/6
Any length supplied

17in. C.R. TUBES

?ect%ngt:]luw algmiu‘iised or ion

rap eater. Bran

new and unused £12/ 19
assnbes

Carr. and Insur. 22/6.
LASKY’S NEW
MIDGET T.R.F.

CONSTRUCTOR
PARCEL

CAN BE BUILT

FOR ONLY 99/6

Post & Pkg. 5/-

H rar f
case, overall size 8}in. wide,
2 43in. deep, 5in. high. 2 latest
s double-purpose valves EBF9 and
: KCL80, contact cooled rectifier.
For A.C. mains 200-250 v.
Med. and long wave, 5in.
speaker. Plastic cabinet in
cream, pastel green, pink, hlue.
FULL DATA, instractions, cir-
cuit diagram and shopping list,
1/6 post free.

All components available separ-

CABINET only, as illus.,, 12/6
plus 4/6 post and pkg.

a

0-30 v,

+ 141

CHASSIS

We have the largest stocks of
chassis, A M. an AM/FM.

AM cmssla, m, 8, from 7 Gns.
AM/FM chassis from 14 Gns.

FERRITE RODS

Large selection of Ferrite Rods, all
lengths, in stock. Price, per rod,
2/6 to 3/6.

MAINS TRANSFORMERS
All 200-250 v, 50 c.p.s. primary, finest
quality, fully guaranteed,
MBA/3. 3850-0-350 v. 8) mA. 6.3 v. 4 &
5 v. 2 4. Bolh filanenta tapped at 4 vlnll;
i

]
MBA/7. 230-0-250 v. B0 mA. 6.3 v. 3 ».,
5 v. 23 Both flaments tupped ut 4 voltm

A'l‘lﬂ. Auw trans. 0-10-120, mmmv

...................... 19.6
} & 'l' IMI Tuppcd input 250.0-230, 120 mA,,
6.3 v. 5 ampa., fully shrouded.... 27!6

FILAMENT TRANSFORMERS
All 200-250 v. 50 c.p.s. primary,
finest quality, fully guamntaeed
6.3 v. 1.5 amp. 5/ l
6.3 v.3amp. .....

2 amp. tnpped voltages

GERMANIUM
CRYSTAL DIODES

GEX.00 1/0. (.u 34 318, WUS 3/6, GEX,
4 §., GDY 3!, GD} 36

20,000 VALVES IN STOCK

Here are a few examples of brand
new surplus and imported valves:

EBS1  7/6 EV4l 10/6 RY86 14/6
EBIL  7/6 EF80 10/6 KEzZ40 8/6
EABRCS0 10/~ EPFS5 10/ K2Z80 86
AFP43 10/~ EF36 12/6 PCL8212/8
EBC41 10/- EFss 10/~ POCS4 12/8
ECC8S 10 6K8 10/ PL1 13/6
ECCA4 15- 6Ve /6 rLa2 10/6
ECC83  9/- 6K7 /8 1't.33 11/8
ECC82  g- 6Q7 10/ I'Yso 10/6
RCCSL 9~ 6R7 /6 PYsL 10/
12AT7  §/8 524 /6 PY32 10/
12AU7 8/@ DAFS6 10/- PYS3 10/8
12AX7 9/6 DL 10/~ GATS8 7/8
EBS®  10/6 DK96 10/~ 4AT7 7/6
EPCS2 15/- DFes 10/- 183 76
ECH42 11/ DM70 /- 384 9/-
ECH81 11/8 EY31 12/6 IT4 9/-

10/ 8 71

ECL80 EC84 1 1R5 (-]
Abo tull stocks of B.V.A. Valvea and C.R.
Tubes at the new lower list prices,

WRITE FOR (‘O\lPLBTE LIST

BARGAIN
o

FFER!

POCKET VOLT
TEST METERS

Two ranges, D.C. 0-250 v.
and 0-25 v. Complete
with leads in canvas casc.

Lepaee 12/6
Plus 2/6 post and packing.
In lcather case 1/6 extra.

SPECIAL
RECTIFIER
OFFERS

RM'5, 250 v, 150 m/aﬁﬁfi

Post extra.
All makes and types in stock.
Send to us for your require-
ments.

SKY

ALL

LASKY'S (HARROW ROAD) LTD.

ROAD, W.1.

jSeum 2605

MAIL ORDERS TO

42 TOTTENHAM COURT

Nearest Station Goodge Street

370 HARROW
PADDINGTON,

(Opposi.e Paddington Hoopltnl)
l‘.w.D 5075 and CUN 1979

HARROW ROAD PLEASE

ROAD,
W.9.

Open all day
Saturday. Early
closing Thursday -
(both addresses)
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MULLARD “3—3”
QUALITY AMPLIFIER

An ideal companion unit to the JASON

ey
ine nr EP86, ELS4, EZ80. H/doty mains
vlnz extra HT and LT for Tuser
VOl

H Vmuh mble out and bass boost controls.
seasitivity 100 MV for 3-wait ouipat.
Frequenecy response + or — ldb. 40 ofs

to 25 koia
c::lnizhu ampiifier wlml nd mtod -m:
NS lullard specification (lesy lpnnn £8 8 o

Jare. and ins. 4/6
Wrre. ruwer u/Put socket with Additiona! Smoothint 10/6 extra.

JASON F.M. TUNER UNIT 87-105

K., TUNER-UN'T (82 mois—106 mois
by Jason. Aadescribed in Radio Construo-
tor. Desgner Approved Kit of parts to
boikd the: wodern highly successhu unit.
drilled chansis and ruperior Lyue st as

dietrared  coila, can. and il qu\ll’)
compournts, et.. for auls § gos., paxt free.

‘me/s

Mo rated nandbock wita )
2s-, 108t free. Free with Ki:
l!-lu‘ Aligpmeant Serviee. 7/ nud 2/ .

FLECTROLYTICS ALL TYPES NEW STOCK ) SPEAKER FREL.~—Evpandel
TUBULAR CAN TYPES |2oodised meta sxsin, 23:

ier 12X 12in. 4@
25/23y., 60712, 177 8+8/45) v. .. 4/8 [ 2 x12in. 9/., etc

G+18450 v, .. 5l | cut
=300 28 | TYGAN PRET (Murphy pattern: 12in. x
18+ 16/500 v, @ l!in. Qi=:12x 18in. Jo: 12 x 2inn.. §/~ete.

N g $8 | Soxan VALVES oguqnriis

Pronze
12 % 8in.
1 18in.,  @f-:
&ny vroferred size

8-+ 18/450 v... 5. 33.32/275 v. 4/8 | 1R35,1T4 7/6 | EADCKD 918 | BZ80
6/450 v. .. 3/6 50 +59'350 v. 6/6 | 185 134 ;le EB91 f% MUl 3/1-
16 16/430 . 5G | 680w ... 66| xu. 3Vag- | EBCH 98 | PUC 10/6
1350 v. .. 4. w«fMIms v.12/6 | 574 9:8 | KECCA3 1017 | PCKR0 10/6
a:soo v . B - 1201275 v. 11/8 | 6ATs 86 | EOC34 19/6 | PCF32 10/8
- 32,350 v. 58 mnoorm-.ws 8K7 6/8 | ECP80 19:6 | PCL8S 12/3
asnzuu v. 88 | 100270 v. .. 0/0 6K8 8/ | ECFs2 19/ | PLS2 10/-
MIDGET PRAMSISTOR TYP2S. 3uF, 4 Q7 8/8 | ECHi210:6 | PLB3 ]11/8
AuF OV 3/8: SuF 10uF 18uF SV 3:0 43N7  8/8 | ECHKL 106 | PY30 916
Lo VT Xt Jio|Evat 108 | Pre D
3 82 8/8

CONDERBERS. —Mica, Silver Mica. Al pret

Taloss, 3 o ia 1000, oL 64 saah. Ditto ps) e e 198 | fr8s 1008
osramos §0. esoh. Tubulars, 450 v. Hunts | 7vy  gig | gpot gy 2 816
and T.C.C. m ratd...00 uc 1/350 v, | Dapve 91 | Emss 11/ usciL 9/6
9. sach. .02-1/500 v.. L;- esch, .28 Hunis, | pgg Q- | KLa1 g | UCH4210/8
1/6 £ Hunts, 1:9. .001 atd. Ok.. 5:& DK - | EL8S URtl 10/
001 m'd. 20kv. 976 DL 9. | Y51 10/6 | UTAL 10/6
CLOSE TOLERANCE oonnms 8/Moa. | BL6 108 ' Ezi0 88 | UVl 816

109, Type, 5 pt.—0D0 pf., each 1/-: 600 pl — | SPRCIAL PRICE PER SEP

5,000 pf. ~ach 1/3. 1% Type 1.5 pl.— | RS, IT4, 135 184, or 334, or 3V4 278
80 o, (Tok. | pf.r, us. 56 pf.—300 pf. each | DK96. DF96 DAF9S, DL9G,. 35/-
1/9: 673 pl.—5,000 pf. each /- OKB 8K7 6Q7. 6V6 571 or 6X3 85/
RESISTORS.—Pref. vai. 10-0oams 10M obrus. | TRANSISTORS, Mtrs. “arptn PNP June.

tion type. Audio Typs, 800 ke/s 259 W
WIRE.WOUND 98; u and L.O. Mixsr Type, 2.5 Mc.s.

JaNvuary, 1958

THIS MONTH’S SPECIAL OFFERS

TRIPLETONE AMPLIFIERS. List price £6/19/6. Our
price £5/19/6 plus 2/6 ;osuu. etc. 200-250 v. A.C. 4 watts
matched output for 2- Size only 8 x 4 x 4¢in. high.
VALVES—6SI7GT, 6V6GT, 6XSGT.

Special Feature of Treble, Middle and Bass Controls.
ALL NZW & GUARANTEED
SINGLE-PIECE THROAT MIKES. [/- each. Post etc.
3d. each. Could be used for electrifying musical instruments.
MIDGET BATTERY ELIMINATORS. To convert all
low comumpnon Porcables for Mains operation, Mains input
200/240 v. A.C. H.T. output 85 v. 10 mA, L.T. output 1.3 v.
125 mA. Size 3.7 x 2.5in. Actually smaller than H.T. battery
alone! SPECIAL PRICE OF 55/- plus 2/6 post, etc.

NEW & GUARANTEED

SURPLUS. NEW &
GUARANTEED

VALVES

ALL TESTED BEFORE
DESPATCH.

E
D
D
Y’

ANY PARCEL
INSURED
AGAINST
DAMAGE

IN TRANSIT
6d. extra.

DAF93

Post, etc. 6d.
| per valve extra
over £2 {ree.

| AB8G
GRAS
fBJ6
aF1 ...,
8F15

8Co

—
N
[0}
T
T
M
g
. 14
L s L 98 DU
s ... ‘jig Ll ‘ o
: I | 6K70
ooaon 4 o 5L6G
I o | RO 7
C 10/ U.lﬂ‘ 0o
D R i 18
180 .. 7 . : o
ST 9 : . p
——
D
E
P
T
w
w
A

MU14
POCSY

172, ALFRETON RD., NOTTINGHAM

AsK ARTHURS FIRST

LARGE STOCKS OF VALVES and C.R.T.s. METERS,
Avo, Advance, Taylor, and Cossor Oscilloscopes in
stock. AMPLIFIERS, Leak, Trix & Quad. GRAM

CARBON
20% Type, ¢ w..
v il w.,
lo%fvn §w. H
5% Type 4 w 1/t
1% Hi-8tad. {w. 2/~
wuu;-wouuo

TS
Pre-3et lﬂm T.V.
Type Knuried Blot-
ted Knoob. Al

2 Meg.. $/-.

3 w. |23 ohms—1:3
10w »10 000 1/6
15 w.) ohm. 2t
5w.) 13,000~ 1/9
33 000
10 w. ) ohms 2/18
Aw LAB. COLVER'.,
ota. Standard 8ize Pots
24in Spindie.  High
Grade Al Values.
1 ohms to 50 K.
56: 100 £ @6
W'W EXT. SPEAKER
CONTROL. 10 @ 3/

19/6. Al tested and fuarantee .
Vol.Controls | 80.2: COAX

Log. eatios, 10,007
chms—3 Mogonuas. | LONPARD  bn
loog spindies, 1 92 | \5uiated ~ GRADE

“ A" ONLY.

8d. yd.
SPECTAL—3emi-alr
1ooooonuu-1 I(q- spaced  poiythene,
ohma. Less switch, 1o,
3/ each. Coaa plugs | diam. Standard core.
1.8 Coax sockets. | 1omes eut“ d
L~ Couplers Lg. | s, . yd.
Outt {DEAL BAND 3

UNITS, Garrard & Collaro. Collaro TRANSCRIPTION
UNIT 2010PX,

LOUDSPEAKERS, Goodmans, Wharfedale, WB
Tannoy and leading makes. PICK-UPS and STYL! of
most makes. TAPE RECORDERS, Grundig, Philips,
Truvox, Playtime & Ferrograph,

LATEST VALVE MANUALS

10/6; Osram & Brimar No. 6, 5/- each;
Osram Part 2, 10/-.

Mullard,

IOONB BOY. EMITAPE, eto. 1.200ft.
N s‘n-uﬂu L.80Wt. reeis 45 ..
e cnly &/~ Sin., a’s Ta. 413

FENTERCEL RECTIPISRS, E.H.T. Type,

Fly-Back Voltages. K3/25 2 kV , §ie: K3/40

Y

4 pf.~-70 pt., Pd.:

100 of.. 150 f 1[3250 f.. 1/8; mp(
b 3 of.. H -

1/9. PHILIPS "Beehive ‘l‘ype-—2 to 8

or 3 1o %0 .. 1/~ eacl

l.olJnsrlen.—Pu 3 ohm., 2}in.

Postage 9d. each extra.

PARTICULARS ON REQUEST
Terms C.0.D. OR CASH with order.

MIV 6/9: K345 36kV. 7/3: n/uu\' Flac. 17/8° 3jin. Goodmans [8/0: Sin.
7:9. K3/100  kV. 13/6. eto  MAINI | Roa 18/8: fin Ewc. 18/6; 3

TYPES.~—RM1 135 v. 60 mA. 4/9; RM2 | Goodmanu Bllloﬂul 18/8; 8ic. lKohzmo
10in. R. «<nd A., 258/-: 10in WB-HF1012,
718; RM4 250 v 250 mA. 18:-; RM4B wpe 99/9: 12in. Plessay 15 ohm with ¢ x 4in.
270 mA. 17/6. RM3 250 v 300 mA 21s-. | Tweeter and Cras Over Filter 97/}

TRS RADIO COMPONENT SPECIALISTS
70 BRIGSTOCK RD., THORNTON HEATH, SURREY

Phone: THO 2188. Hours 9 a.m.—
Wed. Open all day Saturday
HEATH STATION..

AIRANIJPORMRR & COIL/WINDING CAPACITY
AVASLABLE POR PROTOTYP£3 & SMALL zUNS,

By THORNTON

r.rm:c.w.o C.0.D, U.s, sto., sayadie to £.R.3.  Post ani
Packing up to {d 7d. 1. l/l. m m. blb 2/, lolb 2/9. Bareain Lists 31.

EE]

PROPS! ARTHUR GRAY. LTD.

GRAY HOUSE, 150-152 CHARING CROSS ROAD, LONDON, W.C.2
TEMple Bar 5833/4 and 4765 Cables: TELEGRAY, LONDON
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ez ”f “fideliry”

“IT REALLY DOES SOUND BETTER THAN ANY OTHER™

TESTED AND APPROVED AT THE TRUVOX LABORATORIES

IT INCORPORATES: The NEW TRUVOX Mk. IV TAPE DECK to-
gether with the “fidelity” MODEL HF/TR2 TAPE AMPLIFIER (both
fully described on this page), and a Rola 10 X 6in. P.M. speaker.

R e e e e e e T T i T T

TAPE RECORDER

(@R

4
4
PRICE . . . Including CRYSTAL MIKE 3
and 1,200ft. reel of PLASTIC TAPE. :

PP PO VN
WUV NI NNV NININININININININS NSNS NN

BEFORE CHOOSING YOUR TAPE RECORDER YOU SHOULD :
EAR THIS MODEL—TRULY *“Hi-Fi” RECORDINGS ARE
TAINABLE and it is comparabie to much higher-priced Rzcorders. ¢

Alternatively send S.A.E. for ILLUSTRATED LEAFLET. b

PO VO VVVOVVIOVrVvOOoOowvOowvOwooN

OR £3 EXTRA
WITH
REV. COUNTER.

{Plns £1/l°l- carriage nnd Inlnranc- of which 1 b
refunded oo retum of Packing Case.)

A COMPLETE KIT OF PARTS TO BUILD
The “ fidelity *’ TAPE AMPLIFIER Model HF/TR2
including POWER SUPPLY UNIT ‘

aRLY £1 2.0. (Plus 5/ carr. and

in)
This szmpliter has been
expromsly designed to meet
the rejuirements of the
enthusissts for High Fidel-
ity  repmduct It i
based

Muu-rd Technicians and only
lul'y brigh-grade comcponents
incarporated; trulv HIGH )

PIDE.IJ'I‘Y Reconihp are

obtalnable whilst ~ Hi-Fi * reproductlon is assure] by use ol a high-quality Output

Trausformer by Gilsan [t incorporates a “ magic eye * Recordiny Level indicator, a

two-position equallser for 3}in. ll.ld 7}in. speeds. and an effective Tone Controt arrange-

ment. Monitoring aud Extension Speaker socke! are lncorpan!erl and in tddltion a

position is provided to enable it to be used as an & for

Records or Radio Tuning Unit. Overall size: 11in. x 8in. X 6in. high. Buitable for nearly sl

mabes «f Tape Decks When ordering. please advise make of deck in use.

THE ABSEMBLY MANUAL PRACTICAL DIAJRAMS, etc. ar> available for 2/9 or

send 8.A.E. for brie! details.

WE ALSO SUPPLY THE HFITRI ASSEMBLED AND READY FOR USE

POI 218 0 0. (Plun &/~ carr. & Ina.). H.P, TERMSE. Deposit £8 und 9 monthly payment:
of £1. M Deposit M and 9 monthly payments of £1/9/4.

CREDIT SALE: Deposit £12/8'- and * moothly payments of £4'10/3.

HIRL PURCHASE: Deposit £21/15/- and 12 monthly wavme.te of £3/5/11,
--——————-———————ﬂ-——-——-———-———__—-——d

A A A A & & & o o o a4 o o o o oo o o o

THE NEW TRUVOX
TAPE DECK

UNDOUBTEDLY ONE OF
THE BEST TAPE DECKS ON
THE MARKET.

rricE £27.6.0 iFlus 10/

CREDIT TERMS: Deposit £6/17/- and 8 monthly

t ﬂ
‘\ - b
—- :
payments of £2/10/-.

H.P, TERMS: Deposit £13/13/- +nd 12 monthly payments of £1/5/3.

Mkilv

EPECIFICATION:— 3 B.T.H. shaded poie molors 'nth silent friction drive eliminatin.
wow and tlutter. @ Push-button and n, Inurlockri
(pateated). @ Patented electrk: “type push-button conuolled brake. @ [nching
Aualst ednlnr tape loading on the drop-in principal accommodation for veels ol 1sn
diameter. @ Trackin sense. To British and American «tandards © Piaying times; Tp
to 8 hours with L.P. Tape or 2 houn with Standard 'I‘npe-. © Two tracks side by side
with safety gap. @ Playing time by counter or large
visual type Indlmtor plau according to choiez Po‘ulve Azlimuth adjustment of Record.
yer Head. High Impedance Heads @ The meta) work is Gokl Hammered finish.

) Onnll size Hun. x 12{}in., irom top of Lace of panel. oversil deptb Sin.

The Mk, IV DECK CAN AL3O BE SUPPLIED INCORPORATING PREUISTON REV.
COUNTER for £30/9/-. H.P. TERMS: Deposit £15/4/6 and 12 months of £1/8:}
CREDIT SALE: Deposit £7/12/ and ¥ months of £3/15/10.

Home Conotractors!

ss i Ei "
BUILD YOUR OWN ‘‘Hi-Fi”" TAPE RECORDER
WE OFFER YOU
a) The model HF/TR? AMPLIFIER and POWER UNIT, hoth iully
sssembled, together with the TRUVOX MK 1V TAPE DECK for .... £38 10 ¢
ALTERNATIVELY as above but the HF/TR2 Amplifier and P/Unit
a3 x COMPLETE KIT OF PART3 ........c.c0nvnannieresasees.. £35 0 0
(b) The model HF/TR2 AMPLIFIER and POWER UKIT botb fully assem-
bled, togethor with the ‘' RUVOX TAPE DECK iucorporating
PRECIBION REV. COUNTER ... \vuunrnrearonsusinnnasenssssns £41 10
ALTERNATIVELY .8 above bnt the HF/TR2 Ampliier and P/Unit
ns . COMPLETE KIT OF PAn'rs .............................. £38 0

«¢) The modei HF/TR2 AMPLIFIER and POWER mm- both fully assem-
hled, her with the COLLARO TBANBCBIPT £35 0
ALTERNATIVELY as above but the HF/TR2 Alnpllﬂcr d
us 8 COMPLETE KIT OF PARTS ........cicccvnenconnncncncans £31 10

plus 12/6 Carr. and Insgrance.

TO COMPLETE THE RECORDER . .. WE OFFER

The Partable Carrying Case,

o o o0

Sl h e 10 ik £8.10.0 o1
STERN’S TAPE
PRE-AMPLIFIER

and ERASE UNIT

Provides the “Link’* between the | } 30
HIGH-QUALITY AMPLIFIER and TAPE nr.ck.

MODEL HF/TRL.P . .. b Pre-Amplifier with own, Power Supply.
Can be supplied oonretly matched for use with Truvox, Brenell or Collaro Deocks, and

AT Sl £11.10.0 2

WE MAKE SPECIALLY REDUCED

PRICES FOR COMBINED ORDERS

OR ADD TAPE TO YOUR EXISTING
AMPLIFIER . . . WE OFFER YOU

) The Model HF/TRIP TAPE PBE-AIIPLL'IIB together with the
TROVOX MK IV TAPE DEC!

(b ALTERNATIVELY as in (a) n
PRECISION REV COUNTER

(¢) The model

PLEASE INCLUDE 12/3 to cover aut o. Carriigs and lasarance,
HIRE PURCHASE and CREDIT SALE TERMS are avaiiable on all squipment (exctu lin;
Kits o* Ptru) Send 3.A.E. for detalls.
NOTE . . . The Collaro Traascriptor is !n short supply anJ thare way be a deiay
dellwry We will however book an order,
The Deck switches of the Transcriptor have to be * wire lcup.”  We will complete *hys
wiring, for use with either the HF/TR2 or the HI/TRLP for an xtra ciarge of €1}

FOVOVVVVOVVYVYOOOOOOOOOOOOOOYN
'v'vv'vv'vvv'vvv'vvvvvvvv'r

‘ Our lldemv Junior © Tape Recorder win 4

) AnvANcE NEws mld +January. It incorporates 4

1 cathe  TROVOR - My 1il TAPE DECK
m

\ched HF/TELA TAPE AMPLIPIER ' Pres o on ¢

.
.~ o g

AAAA PO VOOV OOOOIO YOOI IvVOOOYOOoN
Ml A A A & & A 4 & o o o & & o o o o o o o o o o

Open Monday to Friday 9 a.m.—6 p.m. Saturday 9 a.m.—I| p.m.

STERN RADIO LTD.

(DEPT

109 & 115 FLEET ST., LOIDON, E.C4

Telephone: FLEet St. 5812/3/4

K
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MODERNISE YOUR
OLD RADIOGRAM

144

ITS MUCH
CHEAPER

ITS MUCH
BETTER

preferred-type valvee, @ Provides complete coverage ®

of the VHF/FM Transmissions,

with negative feedback, for 8 watts Peak mﬂ.pnt
® Quick action * Planw» Key ** Selectors and se; _})‘u
Bass and Treble Coutrols. @ Has ** Magic Bye N nlng
Indicator. @ Dimecnajioms 18ln. x 9¢in. x 8in.

Dial size 111in. x 8iin.

e S—" 2 A AN

plus the SHORT, @
MEDIUM and LONG waves. @ Han Push-Pull output. @

SALE
' |»-ymenu of £3/7/1
HIRE PURCH.

PRICE £37 (Phus 7/8 carr. and ins)).

0.
ASE TERMS: Deposit £18/10/- and 13
month)y payments of £1/14/4.

HOME CONSTRUCTORS !! THE DULCI | A 500d Quality Chassis and Well Resommended.
BUILD YOUR OWN °* Hi-Fi" 5

LOUDSPEAKER SYSTEM MODEL H3 THE .DULCI MODEL H.4T
S ITHIWE o e e oE I ER DY TO COMBINED Combined AM/FM Tuning Unit
ASBEMBLE CABINETS. ALL ARE BEAUTIFULLY AM/FM Incorporating own Powar Supply.
MADR AND FINISHED AND VERY EABILY ASSEM- RADIOGRAM MODEL H.4T. Tbis model Is the  TUNER UNIT vsn
BLED. ONLY A 8CR. RIVER I8 REQUIRED, CHASSIS 810N * of the H Chassis
THEY ARE PACKED FLAT IN CARTONS AND COM-

PLETE WITH S8CREW!
WE SHOW A FRW KERB BUT OTHERS ARE AVAIL-
ABLE. BEND 8.A.E. FUR LEAFLET.

CALL IN AND LISTEN TO TEEM. Off, mounted eentmlly on the chassls. A self-contained
THE JUNIOR Is for 3 ohm Speakers only. CGverall size Is as for the H.4. Tuner incorporating own Power Supply.
BASS REFLEX race £20.17.0 rivs 76 care. and 1na, £20.17. o

‘This model Is very
similar to the model H.4 deacribed above but covers 3
WAVEBANDS instead of 4 (omitting the Short Band) and

THE NEW ARMSTRONG P.B40? e THE ARMSTRONG MODEL A.F. 105 o THE DULCI MODEL H.4
AM/FM RADIOGRAM CHASSIS [ ] AM/FM RADIOGRAM CHASSIS ° COMBINED
B PRICE L] A Genuinely Hand Made Chassis L d AM/FM
£29.8.0 ¢ Derrioped to meet the S BRADIOGRAM
of 0se who
(Plus 7/8 carm. @require  really  high o CHASSIS
s fos). .‘r]e“e:lfdy ueion ® Reotiver designed
TERMS: Credit @ [7pord, reProcuetion, but . e
DQDO;“» £7/1/- .penu ::Isck !:J'rroome:n i :
or
. binets, ot .
‘w“/-llllll :(.der l:l! ::::ul lﬁ::- :
& i!monﬁ:ly delity system. The °
=5 A.F.103 is as good as, or ° (Plus 7/6 carr. &
‘ VS ® bigh qualiey sempifers, and Amoclated unita, Independent ® CREDIT TERMS : Deposit £6/2/- and 9 monthly pay
BRIEF SPECIFICATION— ' Base o /83 ad
A e Baa AT ONe o8 the latest MULLARD . and eon.;u‘:u(mymnmm ble Baw [antiTrebleleontrou sivela : ments of £2/477. H.P. TRRMS: Deposit £12/3/3 and
.

: Deposit £9/5/- and 9 monthly ®

CORNER CONSOLE CREDIT T.
CREDIT TERMS: Deposit £5/4/3 and 9 monthl ¥ t £5/4/3 and 9 monthly pa
A new contemporary-style ,,,,_.n.,. of 51/13/4 TERMS: Deposit gmlslygp:nd ments of £1/18'4. H-P TERMS: Deposit 21018/0
:hl:[et. payme! 19,4 and 12 monthly payments of 19/4.
ve L L I I G ) =

12 monthly p-ymenu of 21/2/7.
BRIEF S8PECIPICATI
Covers 8hort, Medium, lon; and F.M. Wavebands
Employs full A.V.C.
e Latest 7-valve line-up
l"or 3 or 15 ohm P.M. 8
** Magic Eye " Tuning Indicator.
Excellent Tone range up to 4 watta output.
Interna) serial for local stations,
Overall sise 12in. x 8%in. x 7{in. high.

described shove It baa the same coversge of A.M. md
PM W “ ' { ) und isely the same in
size and appearance, oxcept thnt i has thres Controls
only, being: TUNING, WAVRCHANGE and Volume On/

[} Ius1[ﬂurr alm)

“0“PRELUDE" Hi Fi
CONSOLE CABINET
Takes any make of tape-
deck or record player
amplifier, pre-amplifier con-

trol unit, io tuner.
Bize 33in. x 19in. x logln.
Height above base!

Price  £13/13/-

THE “ PRELUDE "
BASS RE

CORNER CONSOLE
This most attracUve cabinet

baa been specially designed to

£14.10.0

lil’lus 7/8 carr, and lnl.).
TERMS: (s) HP. Deposl
£7/5/- and monthly p- ments of 1

(b) Credit Deposit nnd 2 mnuthly payments of
£1/8/7. Provides * m PI mproduction with any make
“of Amplifier snd many 0 Receivery. [t Incorporates:
I ® The latest Valve llu-np—m 2 type EF38, EF9]
Sand EMB80. @ A * Magic Eye” Indicator, @ Power
consumption Is 1.7 ampe st 8.3 volts and 25 m/a. at 230 volts.

STERN'S “ﬂl.llt{" GOMBINlED AM. and F.M
NIT
I‘l'hl.. Is IDENTICAL to the Stern’s F.M. Tuner illustrated
sabove, but in addition Incorporatea the MEDIUJ WAVE-
'BAND and thereby also provides a selection of foreign

stations. PRICR £1 8.1 8-0 (Plu:mzlgm :.).rr

TERMS: —(x) H.P. posit £9°9/- and 10 monthly pay-
ments of £1 1I- (h) Onﬂt Deposit “115/- and 9 monthly
n‘y;'ninu of 21/ 14/7. 8end 8.A.E. farther dats re-

| HOME CONSTRUCTORS . .. You ¢1n build
(a) The * fidelity * F.M. TUNING UNIT FOR £10.0,0

ulllise the natural lco“!tlol(b) The “fidelity’” AM/FM TUNING UNIT for £13 o o
properties of the walls, and

is also obwiously suitable tor | The COMPLETE ASSEMBLY DIAGRAMS and INSTRUC-
use where » -saving Is & VTIONS CAN BE OBTAINED FOR 1/6 cach
consideration. h. L] nrdl I

coustructed to
advantage of sum.orh m Y sbove Sfin..&
e LI LT pm.:hl:n STERN’S POWER SUPPLY UNITS begnt nelew

dacti lity from Sten-
torsa tin o 10 s, |Stern’s * fidelity ** F.M. TUNING “ FRUSTRATED
Tnit, 1 required. Mesures | UNIT EXPORT

iy ’ A 6-\::ve ORDER "’

uner incorporatiug The O Mode'

the latest Mullard o
213/12/0 or wlu:wl.m.. Ihmuhmly ';mud g’glﬁ‘vl:'.': ¢ .‘,“'

Speaker lUIllt. Price assem- b4 Portable, y

814[8/8. less  Power Offered

Buppb. rered £6.15.0

Plus 8/ carr. & lus.

Conaists of a § valve Superhet Recelver coveri; edium
Wareband 187-5753 metres, and two Short Wavebands
13.6 to 136 metres. The new low consumption valvea
are incorporated and the whole In accommxiated in an
attractive robustly made case. Battery required s 90

volts and 1.4 _voita (price 18/ 2) andd is_external to case.

RECORD PLAYERS
THE VERY LATEST MODELS
ARE IN STOCK

MANY AT REDUCED PRICES !!!
TRANSCRIPTION UNITS—AUTOCHANGERS
SINGLE RECORD PLAYERS
Send S.A.E. for ILLUSTRATED STOCK LIST

CASH ONLY OFFER!!!

New B.A.R.

This lstest Brand MONARCH 4-SPEED
AUTOCHANGER
£8.7.6 (rus

5/- carr. and ins.).

quired 14in. x.
12§in., withheight

Bize l?ully smoothed with all output

for Twoeter Unit. nnecting Blocks, thereby enabling ease of '-"““’“""

38in. x 2lin. x 17in. Price’ cO!

24in.

] Radio Tu: U it Am| Ill , etc, (the Compact &
&léggom o vlth the ]gne \mpHo are mmediately = od d in this way), Overall
or with the 10in mnmm size of Units is 9}in. x Mln.)dl‘lll:l hllhld r&% slogbﬂ';:
TLAB " 300 vol
S15/9/6. T PRt Yasiie WE ALSO HAVE A FEW ONLY

p to 70 m/a. and 6.3 volta at 3} amps.
RICE Plus 2+ od ins.)
TABLE CABINET “rac "£2,17.6 car. and fns.

Designed to take any make ' Type “ B “ Unit provides 230-300 volts at up to 100 m/a"

of ‘hr“l:eck (oort BAlule and 6.3 volts st 3} amps,
yer (n uto- e

) Amplifier, Pro- PRICE £3 3 (Plus 2/- carr. and ins.).

e |w: ALSO SUPPLY THESE UNITS A3 COMPLETE KITS

to Tuner.
”’19/5 Bize “*“’- X LA detailed wiring-up leaflet is supplied (thls is available
194in uunulx for 9d.), and they ar: very quickly and easily

The * PRELUDE * Hi Fi

18in.
HIRE PURGHA‘E -nd GREDIT SALE TERMS

COLLARO MODEL 458 4-8peed °‘ Mixer“ Autoc!
The Uoits are BRAND NEW and incorporate the STUDIO

“0 *“ Plek-up. PRICE £8 19 6 (Pllu 5/ e)arr
—

Open Monday to Friday 9 a.m.—6 p.m.
Saturday 9 a.m.—I| p.m.

STERN

WE AL{6'HAVE TiiE GOODWANS SHERWOOD B O Comte’ K. PRICE G5160
WE Auo HAVE TH Type "B" Unl mv .
ENGLOSED Ik 8TOCK. AP RADIO LTD.
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AMPLIFIERS
PRE-AMPLIFIERS .

WIRELESS WORLD

HIGH FIDELITY
FOR THE

14

e

TUNING UNITS
s RADIO RECEIVERS -

ceseresesacscercre: HOME CONSTRUCTOR  ccccecrecescereacrt

—COMPLETE KITS OF PARTS FOR THE "Hi-Fi" ENTHUSIAST—

QUALITY OF THIS NATURE HAS NEVER BFFORE BEEN OFFERED AT SUCH LOW COST
STERN’S  fidelity ** PRE-AMPLIFIER-
TONE CONTROL UNIT

“ A design tor the Music Lover ™

STERN'S REMOTE CONTROL UNIT
Designed in particular for use with the MULLARD §-
10 Main Amgplifier.
Ideally suited for
simple domestic in-
stallation as an
alternative to the
more elaborate Pre-
amplifier (shown
and ibed op-
posite). Tone Control fucilities are
really excellent and in coujunclion with the ** 3-10 " Main
Amplitler reproduction la of very high quality. Perfectly
suitable for use with all the popular Piayers (B.8.R.
Collaro, Garrard) and Q.he tnodern  Radio Tuner Units,
Front Pane] containa: (1) tb)

BASS and TREBLE OONTBOUI {c) 3 poohlon Selector
lwiuh. (d) Volume Contrul. [nputs on back for Radio
ram and Gram equalising la uwof rated.

?ULL DA’I‘A ia contained in the 5-10 MA[V AMPLIFIER

MANUAL at 1/8

————— e e
THE MULLARD *#3-3" QUALITY

AMPLIFIER

A small Compact Amplifier capable of VERY HIGH
both RA

QUALITY REPRODUCTION on DIO and
GEAM. 9
PRICE for Complete KIT OF PARTS.. Q .

Alt.us:.:ui. 6{. 52 .lll:; )ABSBIBLBD and
tively suppl
READY for UBE. .. .. 58126
(plu- 5l- carr.
The complete SPECIPICATION and ABSEMBLY DIA-
GRAMS are available for 1/6.
Developed from the very popular 3 valve 3 watt Amplifier
designed in tbe Mullard Luboratories. We strictly adbere
to their specification but in addition we have added switched
equalising for L.P. and 78 records and & po-nlon for Radio
Inputs, plus additional power to feed & Radio Tuniag Unit.
Extremely simple to assemble and ideally suitable to
Incorporate with an F.M. Tuncr and Record Player in a
small installation.

BRITAIN’S FINEST “Hi-Fi’’ AMPLIFIER

The GENUINE

WILLIAMSON

6511 sots the stan-

dard for all

amplifers.”

Many ver-

sions of the

Williamson

havs been

otfered to

tbe pubtic

at vartous

low price:

the “ont

Williamson™ is the Amp-

specificati ':d e |dy?‘n. h'

cation & emplo; the

hest grade Compo nenu that he specifies, l.e. PART-

RIDG TBANSPOBMERS 'HOKES, etc. It la only in

doing thia that the exceptionally high standsrd that has

made tbis Amplifier so famous. particularly in America, is

obtained . . . WE HAVE DONE THIS [ 1!, .. and we offer

these KITS OF PARTS, incluling P-nrldge and other
higb-grade Components, as follows:—

(a) To build tbe MAIN AMPLIFIER ONLY £14 10 0

(illustratcd above)
(l?;‘;l‘o bulld the TWIN POWER SUPPLY

very

(l:‘-:;\‘l ¢ plcet illstrate this) £13 10 o
cient » o illustral
(¢) COMPLETE KIT to bulid both a)bor\'a 527.0.0

We will also nuppb‘ COMPLETELY ASSEMBLED and

wil] be pleased to Credit and H.P. Terms are avall-
able. The pkle SI’ECIFI(‘ATION and geners) ASSEM-
BLY INSTRUCTIONS are available for 3/6.

Our “ fidelity ” PRE-AMPLIFIER, lilustrated and des-
cribed above, or alternatively the RCA Pre-Amplifier at
£16/5/-, i1 recommended for use with the Williamsoun.

| and the recommended

The MULLARD “5-10”’
MAIN AMPLIFIER

Probably
the most popular and
successful Amplifier
yet designed and

oeeds no from us. Our kit la
comp! lete to MULLARDS specification including the latest
PARHBKO ULTRA LINEAR OUTPUT TRANBPORMER
Mullard Valve line-up. Al specified
Components are supplled -nd Power SBuppiy is available to
drive a Radio Tuner Uni
FRICE OF COMPLETE kit oF parts  £9,10.0
(Plus 3/- carr. & ins.)
or alternatively we supply—

FULLY ASSEMBLED AND TESTED for

(Plus 5/ carr. & ins.) £11.10.0

WE ALSO OFFER THE “5-10" INCORPORATING
THE LATEST PARTRIDGE ULTRA LINEAR OUTPUT
TRANSFORMER FOR AN EXTRA £1/6/-.

Th: ASSEMBLY MANUAL containng FULL SPECIPI-
CATION s avallable for 1/@. It also includes full data
on the REMOTE CONTROL UNIT.

{a) 'l'he comm KIT OF PARTS to build both the MULLARD $-10 and the REMOTE GOI'!'BOL
(b} ‘l'h. COMPLETE KIT of PARTS w build both the MULLARD 5-10 and the = Ildemy

AMPLIFTER-TONE CONTROL
ALTERNATIVELY WE WILL IUPPL! Aumum and

(a) The MULLARD 5-10 and tbe REMOTE CONTROL UNIT for
SALE TERMS: £3/1 O-mmm’mnﬁhmmd £1/5/8 HP. TERMS: £7 Deposit and § monthly

CREDY SALE

payments of 17/9.

(b) The MULLARD 8&-1

CRRDIT SALE TERMS: £4/15/-

Deposit snd 12 montbly paymeunts of 17:

THE ABOVE PRICES ARE SUBJECT TO £1/6/- EXTRA
WHEN ORDERING PLEASE INCLUDE

0 and the * Adelity * PRE-AMPLIFIER-TONE CONTROL UNIT for ....
Deposit 6.-“ 9 monthly paymenis of £1/14/7. H.P. TERMS: £

‘This unit can be usod with any Maiu Amplifier. Briefty
it has inputs jor all typea of MICROPHONES, HIGH
and LOW GAIN PICK-UPS and a RADIO TUNING
UNIT. It incorporates (a) GRAM EQUALISING CON-
TROL. (b) STEKEPCUT FILTER. (c) Continucusly
variable BASS and TREBLE CONTROLS., a variable
OUTPUT CONTROL which enables its use with any type
of Amplifier, and Jack Bockets are inecorporated for TAPE
RECORD and TAPR PLAYBACK.

Used with the ™ 5-10 ** the reproduction is comparable to
that normally lated only with the very unenlhre
commercially Hl(h l-‘ldemy A.mplmcrt £6
PRICE OF COMP ETE KIT OF P,

WE ALSO OFFER lT AEBEIBLED BEADY POB
USE £8 (plus 5/- carr. & ins.),

The ASSEMBLY MANUAL contains full specification
and is avallable for 1/8.

SPECIAL PRICE
REDUCTIONS—WE OFFER

£11.110
£15.15.0

£14.0.0

............ oy

FULLY TESTED, a» follows:—

£18.18.0

[F PARTRIDGE TRANSFORMER I8 PREFERRED.
716 to cover cost of Carriage and Insurance

A COMPLETE KIT OF I
PARTS, STERN'S

“HIGH QUALITY” |
8-10 WATT |
AMPLIFIER

Haa power sup-

Qs £7 10.0|
E AL8O OPFEB IT ABSBIBLED I
and READY FOR USE for
(plus 5/- carr. & ins.) . »
This amplifier has proved one of the most popular models
yet offered Lo tbe HOME OOVSTBU(,‘I‘OB It provides
really excellent reproduction np to 8 watts, employing
6V6's In push-pull and incorporsting negative feedback.
Provides for the use of hoth 3 xnd 15 ovhm Speakers. Tbe
coraplete SPECIFICATION and BUILDING INSTRUC-
TIONS are avallable for 1/8.
“ Wire-to-Wire ” Diagrams are included and all Com-
Fave 1abk )

DEPT. 109/W

109-115 FLEET ST.
LONDON, E.C.4

Phone: FLEet Street 5812-3-4.

SPECIAL CASH ONLY OFFE
This very :nncuvc
ABLE AMPLIFIER C. l w-
cther with a good qumy
IER aod

matched GMn P.M. SPEAK-
ER, ALL FOR 8
ONLY

(phur 7/6 carr. & ins.)

The Amplifier coa-
sists of & 2 Stage

has separate BASS
and TREBLE CON-
TROLS. The Portable Case will also
accommodate almost -ny make of Anwehlnxu
attractively fiminhed in Mai

is
roop aud Grey colour Rexine
—~WE ALBO SUPPLY SBEPARATELY:—

(8} The 2-8tage (plus Rectlfier) AMPLIFIER £4/2/6.

THE FOLLOWING HlGlTn
FIDELITY AMPLIFIERS |
ARE IN srocx

STERN'S COMPACT * 5-8.”" A 2- wnllllvﬂy
Ampiifier having separate BASS AND B LB Countrols
and GRAM EQUALISING. Developed for high quality
Power S8apply Unit
with epare po-er available to drive
Radio Tune; O O
le MODEL D.P.AJ0. A 10 watt °Ultra
Linear * High Fid-lity Amplmer with 9 o
scparate PREAM-TONE Control Unit N °
THE DULCI MODEL H1l. A self powerad AM/FM
Tuniog Unit combined witb a * Hi Fi ™ Pre-Amplifier
Tone Coutrol Unit—sall on one £29 3 10

THE ARMSTRONG MODEL A.10 Mk IL With aseo-
chhu PBEA)(P-TONB“&CONTBOL UNIT. this mollel
very high repatation. e 'o'
THE NEW LEAK * VARISLOPE * PRB-AMPLIFIER
ether with the TL/12 plus AMPLI. m 13 o
£15.15.0

FIER.
THE * VARISLOPB™
With ‘associate PRRAMP-

s available

| taE 3 ‘V JUNTOR. ™’
TONE CONTROL UNIT

THE RCA - ORTHOPHONIC.™ 12-20 watt high
Fidelity Amplifier and

Le
AIPL{FIEB TONE CONTROL UNIT 541 'o'o
HIRE PURCHASE and CREDIT TERMS are availeble on
all models,
;llxngma snd Descriptive leaflets are available. Semd
F.M. TUNING UNITS by MOST OF THE LEADING
MANUFACTURERS.
—— ——— — —— — ———.
(b) The PORTABLE CARRYING CASE £3/17/8
(c) §}in. P.M. SPEAKER 16/8

We also ba:

separutely for

L_________..________

Carriage and insurance 4/-
-unlhr PORTABLE CASE ideal ht Reocord
Players, PBICE ovLY 23/&- (plus 8/ carr. & ins.).
Attractively finlahed in higb-grade Rexiue And robustly
consiructed with initial mmnmnu at 13} x 15}in. high.
It will therefore accommodate all makes of Record Players
hclu:ileua; Autochangers. An uncut baseboard s slso
supplied.
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RECEIVER
TYPE R.1392

Frequency 95-150 Mc/s (2-3
Metres). ~ Air Tested 15 Valve
Superhet. Valve Line-up:
1st and 2nd R.F. Amp. VR.136
(EF54); Ist Local. Oscillator
V.R.65 (SP61); 2 Oscillator Multi-
elien V.R.136 (EF54); 3 I.F. Amp.
.R.53 (B.F AG

6)J5; Muting  V.R.92 (EA.50); Noise

imiter V.R.92 (EA.50); B.F.O. 6]7; Mixer V.R.136
(EF.54); De Mod. 6Q7. Normally Crystal Controlled 3
but can be tuned over 95 to 150 Mc/s. Power supply required: 240-250
volts at 80 mA. 6.3 volts at 4 amps. Size 19 X 10in. 3 10in. Standard
Rack Mounting. £6.19. 6

Complete with valves and circuit diagram ! '
Packing and Carriage 10;- extra.

Output

TRANSMITTER/RECEIVER No. 19. Mk. 11

Frequency coverage 2 to 8 mc/s. for R/T. MCW. CW. Superhet
Receiver 465 kc/s. 1.F.’s BFO etc. Receiver line-up: 6K7 RF; 6K8
Mixer; Two 6K7 L.F.’s; 6B8 Det. Transmitter line-up: 6K8 Mixer;
VFO EF50 buffer; ADC EB34; 807 P/A. This unit incorporates a
TX/RX 229 ot 241 mc/s. with & local range of 1 mile.
Valve line up: CV6. Two 6K7's and 6V6. Also intercom. set two
valve AF amplifier 6K7 and 6V6.
As new condition and American manufacture. £3.5.0
Fully valved. s,

Plus 10f- Packing and Postage

AN/APN.1. TRANSMITTER/RECEIVER

approx. 400-485

me/s.

R.F. TRANSMITTER. Oper-
ating 67.42 cm. (445 mc/s) with
a band width of 40 mc/s.
Modulation of its carrier is by
b means of a moving coil Trans-
ducer.

. Two 955 (VT.121) valves;
quickly converted for Radio control

and 70 cm.

RECEIVER. Tuned to the Transmitting
fteqluency. Two 9004 valves.

A.F. AMPLIFIER. An audio frequency amplifier
R/C coupled, using Two 12SH7’s and One 12S)7 valves.
The AN/APN.1. has a vast amount of useful components including:
3 Relays one being a 4 pole change over type (3 off 1 megohm. 1 per
cent Resistors (wire wound), Potentiometers and the following valves
3 12SH7's; 112S)7; 1 VR. 150/30 (OD.3) and 2 12H6’s making a total
of 14 valves in all. £1 10 o

Brand new
Plus 7/6 Packing and Carriage.

Prequency

WALKIE TALKIE TRANSMITTER/
RECEIVER TYPE 38

Frequency 7.4 to 9 mc/s, valved with four VP.23’s and one ATP.4.
Brand new and complete with two pairs of carphones two throat

£3.5.0

Plus 5/- Packing and Postage.

microphones, whip aerial, junction box and
canvas satchel.

RECEIVER TYPE
R.1132

Frequency 95-126 mc/s. 11 Valve
Superhet. Valve line-up: RF.
Amp. VR.65; Frequency Changer
VR.65 Local Oscillator VR.66;
Stabilizer VS.70; L.F. Lifi
V.R.53’s; B.F.O. V.R.53; De-
tector V.R.54; A.F. Amplifier V.R.57;
Output V.R.37 (6)5). Switchable A.V.C.
and A.G.C. Variable B.F.O. Circuit diagram
supplied with each unit. Easily converted |
to receive Wrotham band with no alteration to wiring.

Conversion instructions available to each purchaser. Size 19in. x
Oin. x 10in. Standard Rack Mounting. £3.7.6

Packing and Carriage 10/ extra

JANUARY, 1958

All these fine offers

PROOPS

Shop and Head Office: Telephone: LANgham 0141
Mail order enquiries: Telephone: EUSton 8812
Carriage prices quoted apply only to England and Wales.

RECEIVER
EX. 1143a

Suitable for conversion to 2 Metres
or FM Wrotham _transmissions.
Valve line-up: Four EF.50's;
One EL.32; Two EF.39’s; One
EBC.33; One EA.50.

Circuit diagram supplied with each
unit. Fully valved. £1.5.0

Plus 3/6 Postage

DESYNN TYPE ANTENNA

or Beam position indication system

UNIT

This comprises a transmitter unit and Indicator which will operate on
12 or 24 volts D.C. and will indicate with instantanecous and smooth
poi mo The T is a sp lly designed potentio-
meter and will operate the receiver on a simple threc-wire system and the
receiver in this instance is calibrated in ons but dial could be easily
altered to indicate a 360 deg. sweep. Transmitter 12s. 6d
and receiver with full instructions. 3. bd.

Plus 2/- Packing and Carriage

ANTENNA RELAY UNIT

U.S. manufacture, containing change-over
relay, 2}in. panel - ing meter ( -
ing “aerial current) with separate thermo-

couple. Meter movement 2 mA. basic
contained in metal case 3} x 41 x 3}in.
with ic stand off ter |
12s. 6d.
Post paid

AN/APN.1 TRANSDUCER

This unit consists of Magnet and Coil which is attached to an al j

diaphragm suspended freely and perforated to prevent air damping,

Mounted on a Ceramic cover which sits over the diaphragm in a form of

2-gan% capacitor which has a awm‘g from 10-50 pF.

‘The above unit is used as part of Wobbulator described on page 252 of

the June, 1956, Wireless World. 6d
Price 1S. 6d.

Post paid
GYRO UNIT AND INVERTER

Inverter: 12 volt d.c. input 3-phase 190 cycle output. (These inverters
can be used successfully as 12 volt d.c. Motors for Models).
Gyro Unit: Operates on 3-phase output from Inverter. Peak speed
11,400 r.p.m. Caged. Pr n made eq
These units are ideal for experimenting and demonstration purposes.
Size: Inverter 4 X 4 x 3in,; Gyro 4in. dia. incl. cage. 123. 6d

Price 148+ * per pair

Plus 3/- p.p.

NEW TANNOY SPEAKERS

External 8 watt unit 7} ohm impedance complete with matching trans-

£1.0.0 ..

Plus 3/6 Packing and Postage

former.

MAINS POWER
UNITS. TYPE 234

Double smoothed 200 to 250 v.
50 cycle input. Output: 200 or
250 volts at 100 m/A 6,3 volts at 6 amps.
Voltmeter reading input and output
volmges. Size: 19in. x 10in. % 6}in.
Standard Ra "5 £4.10.0

Plus 10/- Packing and Carriage
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are on display at

BROS (-

52 TOTTENHAM COURT ROAD, LONDON, W.I.
Shop hours 9 a.m to 6 p.m.—~Thurs.: 9 a.m.to | p.m.
OPEN ALL DAY SATURDAY.

----J

The TS184 A/AP

Rea! 70 cm. Test
Gear, brand new
in carrying case
for only

£5.10.0

Carriage Poid

Portable Precision for Mobile Hams,
Amateur T.V. Telearchics (with
acknowledgements to Free Grid) and those
monitoring the latest U.H.F. allocations.

RESONANT CAVITY WAVEMETER, calibrated 400-430 mc/s.
Tuning stops adjustable to any 30 mc/s band within the 400 to 470
mcfs coverage. Calibrated scale rack and pinion drive piston input
attenuator—and alternative fixed coupling loop input provides facilities
for use as a signal generator. Plug-in “ Telescopic Probe Antenna®
6J6 detector and Monitor amplifier, 2-600 ohm phone jacks for modulated
signals. Panel output terminals for metering 6J6 output current.
Power required 6 volt at 300 m/A and 30 volts at 0.5 m/A.

24-page booklet supplied with each unit giving comprehensive
circuit descriptions, diagrams and suggested modifications Etc.

SIGNAL GENERATOR TYPE 52A

Frequency 6 to 52 mc/s. Internal mains power pack. £10.0.0
L] .
Plus 10f- Carriage

SIGNAL GENERATOR AND
WAVEMETER

Type W.1649. Frequency of signal generator: 140 to 240 Mc/s. Accuracy
+0.5 Mc/s. Frequency of Heterodyne Wavemeter: 155 to 255 Mc/s.
Accuracy +0.2 Mc/s. Containing VR.135 and 4-VR.91. 5 meg. crystal.
Retractable acrial. Power requirements: 6.3 volts and 120 volts. Unit
housed in c:crper lined wooden case. Size: 15}in. x 13in. X 144in.

In good used condition. £2.10.0

Plus 10/- Packing and Carriage

G.93 WAVEMETER £12.0.0
Post pard

‘S’ BAND PRECISION
WAVEMETER

2900 to 3150 Mc/s. TEST S8ET
g AM. Ret. IOSB/@I::il

mprising _exceptiol rug;
silver-plated Wavemeter '{ype 1665,
resiliently mounted and directly
tuned by 7jin. dia. calibrated micro-
meter with 6}in. thimble scale. Tem-
perature correction for micrometer
at R indicated on
100 micronmg meter. Equally suit-
able for laboratory using milliwatt
powers or, with loose coupling, for high
powers. UR21 connecting cable and coupiing o
probe supplied. Brand new in robust moisture-proof case with jacking-
off screws and tool. £15.0.0

L] .

Plus £1 Packing and Carriage

AMPLIDYNE MOTOR GENERATOR

Type 74. Brand new. £1.15.0
- .
Post paid
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ELECTRIC TIME SWITCH

Beautifully made clockwork mechanism
automatically wound by 6 volt Solenoid,
The time switch can be set for any period
between 30 minutes and 44 days This
robust unit is housed in strong Bakelite
case 4in, in diameter. 12s. 6d

Post Paid

BENDIX DYNAMOTORS

24 volts input 235 volts at 100 mA. D.C.

9s. 0d. .ocn

Post pald

BINOCULAR TYPE INFRA RED
VIEWING EQUIPMENT

Complete with EHT supply o&radng from 6 or 12 volt D.C. Originally
designed for night driving. mplete with cleaning fluids and canvag
carrying cases. Packed in transit cases. £3.10.0

Carriage 7/6

PETROL ELECTRIC CHARGING SET
12/18 volts, 80 watt. Ideal battery charging unit or for Field Days.
Size: 14}in. x 7}in. Weight 461bs.
Brand New, with 1

spares and Canvas cover.

£11.10.0
Plus 10!- Packing and Carriage
THROAT MICROPHONES
T8.30.

set of r

Including socket. ::i.t p?g.

CRYSTAL MIKE INSERTS %fs.lg(’_l; cach
HIGH RESISTANCE EARPHONES

2,000 ohms, single units 3:., l6,71

AMERICAN TANK PERISCOPES 75, 6d.

Post paid

STANDARDISE YOUR RIG

With British to American or American to British Co-axial adaptors,
Plug or Socket fittings. 1s. 6d
. L]

Post paid

TRANSFORMERS

HEATER TRANSFORMERS
6.3 volt, 1§ amps.; brand new, 6/6, plus 1/= p.p.
SMALL MAINS TRANSFORMERS

Input 230 volt 50 cycles, output 250 volt 40 mA., 6.3 volt 1.5
amp. Size 3.9in. X 2.4in. x 2in. Ideal for TV converters.

Price 12/6 cach, plus 1/- p.p.

CHARGER TRANSFORMERS

For 6 or 12 volt; 230 volt 50 cycles input, 9 and 17 volt 3 amp.
output. Price 15/6 each, plus 1/- p.p.

MAINS CHANGING TRANSFORMER

(Admiralty Pattern) 230/100-110
130 V. Separate primary and
seconda with earthed screen
winding between. Totally enclosed
in 7in. X 6in. x 8in. black steel cass
with detachable lid exposing ter-
minal block and tapping link.
Secon: very  conservatively
rated at 0.44 ampe. (core siz:
3 3q. in.), tested to 2,000 V. Weight

191b. £1.0.0

Including Packing and Postage
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C.R.T. ISOLATION TRAMSFORMERS

For Csthode Ray Tubes havine Hester/Cathode short
mrcml and for C.R. Tobes with falling emission.
A. Low ieakare windines. Ratio 1:1.25 giving

u 25 % boost on Sacondnry
2 volt - 308 each
4 volt JO/R each with Tag
6.3 volt .. JO/R each  Pane! and
10.8 volt 10/8 cacn  Solder Tags
13.3 volt J0/8 ench

Ditto with msina nrimaries  12/6 each

Type B. Mains inpnt 220 240 volts. Low Cepacity. Multi
Output 2. 4, 6.3, 7.3, 10 and 13 volts. Input has two taos
which increase outpnt volts by 25, and 50% respectively.
Thia transiormer is suitable for all Cathode Ray Tubes.
With Tnx Panel 21/- each. Ditto for 8 volt Tabes
only 17/

C. Low capacily wound iransformer for use with
2 volt Tubes with falling emission. Input 220/240 volts.
2?1“"“"2 '2}-%‘}-21 -3 volis at 2 amps. 17/6 each

are indivi

boxed. Iabelled

and clearly marked wilh relevant data.
NOTE: —-lt i3 essential to use mains primary types with
T.V. receivers having series connected heaters.

RESIS}‘ORSA" All. preferred valves. 209 10 ohml to }0
meg., } w.4d.: jw.4d:1w,6d;1}w s 1/
HIGH STABILITY.

i w. 1%, 2-. Al pre!erred vllnel
100 ohms to 10 meg. Ditto 10 64.

5 watt WIRE-WOUND RESISTORS 1/3
10 watt 25 ohms—10,000 ohms ........<{ 1/6
15 watt . 2/
15,000 ohms—50.000 ohms, 5 w.. 1/9: 10w........... 2/3 |

WIRE-WOUND POTS, 3

Pre-set Min. T.V. Type

Kourled Slotted Knob.

All values 25 ohms to 30
3/- ea. 50 K.,

WATT LAB COLVERN ETC.
Standard size Pots., £iin.
Spindle High Grade, All
Values, 100 ohms to 50 K.,

4/-. 518; 100 K., 6/6.

Dxtto Carbon Track 50 K, W/W EXT. SPEAKER

tn 2 Mex. CONTROL 100, 3/~

orp TRANSFORMERS Heavy Duty 50 mA, 4[6 Multi-

ratio push-pull, 8/6. Miniature 3V4, ete., 4/6 Hygrade

Push-Pull 7 watts, 15/

L.F, CHOKES 15/10 H. 80/65 mA., 5[-' 25/20 H. 100/120

mA., 11/6 20/15 H., 120/150 mA, 12/8 H. 250 mA, 15/-.

MAINS TRANS. 350-0-350, 80 mA., 6.3 v. tlnped 4y, 4a

Sv tapped 4 v. & a., dxtw 250-0-250 30 mA., alc.. 22/8.

Bargain 300-0-300 v. 85 mA.. 6 v. 4 a2, 4 v. 2 a, 15/-.

LF. TRANSFORMERS 7/6 pair
465 Kc/s Slog tuning Miniature Can 2§ x 1x lin,
Qand good bandwidth. By Pys Radio. Data :heet

High

1958 RADIOGRAM CHASSIS

THREE WAVEBANDS
S.W. 16m.—50 m.
M.W. 200 m.—550 m.

FIVE VALVES
LATEST MULLARD
ECH42, EF4l, EBC41,

L.W. 800 m.-—2,000 m. EL4l, EZ40
12 wmonth Guarantee. A.C. 2001250 v.. 4-way switeh,
Shori-Medium-Long-Gram. AV.C. and Negsalive

leedback. 4.2 watts. Chassis 13jin. “x 5hn. x 2iin.
@lass Dial 10 x 4}in. horizontal or vertical availavle.

2 Pilot Lamps. Four Knobs. Walnut or iIvory, aligned
and calibrated. Chassis isolated from mains.

BRAND NEW £10.10.0 cur 46

TERMS: Deposit £5 '5/- and 6 monthly payments of £1
MATCHED SPEAKERS FOR ABOVE CHASSL
8in., 17'G: 10in., 25' 12in., 30%.

* COLLARO
HIGH FIDELITY AUTOCHANGER

MODEL RC456
For 77, 10", 12” Records 16 33. 45 78 r.p.m.
4.SPEEDS — 10 RECORDS
WITH STUDIO ** O * PICK-UP

BRAND NEW IN MAKER'S BOXES

OUR PRICE £9-1 5-0 Post free

TERMS: Deposit’ £5/5/- and 6 monthly payments ot £].

SUITABLE PLAYER CABINETS .... 49/8
AMPLIFIER PLAYER CABINETS 63/~

Wearite M800 IF Transformers 465 Kc/s, 12/6 pair.

HEATER TRANS. Tapped 200/250 v, 6.3 v. 1} mp 7!6
ALADDIN FORMERS and cores. hn 8d.; lin., 1

.3in. FORMERS 5037/8 and Cans TV1,2. hn 59. X 2hn.
and jin, sq. x 11in., 2/- complste with cores.

SLOW MOTION DRIVES. Epicyolio ratio 6 : 1,

TYANA. Midget Soldering Iron. 200,220 v. or 230)250 Y.,
16/9. SOLON INSTRUMENT IRON. 25 w., 24/-

MAINS DROPPERS. 3 x l}in. Throe Adj. sudm. 3 amp,
750 ohms, 4/3. .2 amp., 1,000 ohms, 4/3. :
LINE CORD. .3 amp., 60" ohms, per Joot, .2 amp., 100 ohma
per foot, 2 way, 6d. rer foot, 3 way, 7d. per foot.

CRYSTAL MIKE INSERT by Acos
Precision engineered. Size only 14 %3 16in. Bargain.
Price /6. No iransformer required.

HIKE TRANSE. 50:1, 319 ea.; 100:1, Po.ted 10,8.
LOUDSPEAKERS PM 3 HM '7Hn square, 17/8.
sin. R.A., 17/8 7in. x 4in. Goodmans 21/
34in. Bquare Elac,, 21i- 8in. Plessey, 19/6
6}in. Gootmans, 18,6 10in. R.A., 30'-
4in, ELAC. TWEETER, 25/-. 12in. Plessey, 30/
8in. M.E. 2.5 k. field tapped O.P. transtormecr, 24/6
15 ohm Plescey 10 wt, 12in, with Tweeler. 97/6.
CRYSTAL DIODE G.E.C., 2/-. GEX34, 4/~. 40 Circuits, 3/-.
CRYSTAL SET CONSTRUCTION. Kit 12/6. Book 1/
H.R. HEADPHONES. 4,000 ohms, biand new. 16 6 pair.
SWITCH CLEANER l"lmd. squu’t lpout 4/3 tin.
TWIN GANG CONDENSERS. 365 pl. Miniatnre, 1jin.
x1§in. x 13in, 10/~ .0005 Sundurd witk trimmers,
9/-; less trimmers, 8/-. Midget, 7 6; Slngle 50 pt., 2/8.
Solid Dielectric 100, 300, 500 pl., 3/6 eech.

SUPERHET COIL PACK 27/6
Minjature size 2§ x2{ x1}in. High Q dust cored coils.
SHORT, MED., LONG. GRAM switching with connec-
tion diagram and § valve oircuit. 465 Ke/s LF.

B.S.R. MONARCH
4-SPEED AUTOMATIC
RECORD CHANGERS

1958 MODELS
Brand new and fully guaranteed 12 months.

| For 708 Live REdECT STOCK |

Designed to play 16, 33, 45, 78 r.p.m. Records 7in.,
10in., 12in. Lightweight Xtal pick-up, turnover head,
two separate sanphire styli. for Standard and L.P.
Each plays 2,000 records. Voltage 200/250 A.C.

OUR PRICE £8.15-0 each. Post fres.
Terms: Deposit £5 and 5 monthly payments of £].
Space required 14in. < 12}in., Sin. above and 3in. below,
SUITABLE PLAYER CABINET3
AMPLIFIER PLAXER CABINETS

GARRARD. d4-speed Bingle Record Player with GC2
Hi Fi Xtal Turnover Hc.ul for 78 rp.m. aul L.P,
8pace required 14in. % 124in., 23in. sbove, 2in. beiow.
Mode! 4 8P~ BARGAIN £8. Post Free.

FAMOUS B.S.R. d4-apeed Motor and Turntalle with
selecting switch tor 16, 33, 456 and 78r.p.m. records.
200/260v. A.C. 50 e.p.s.  Also FUL-FI pickwup with
Xtal turnover head, separate Bapphire atylus for L.P.
and rstandard murds. SPECIAL OFFER, THE TWO
£4/12/6. posl 2/6. 14x12}in. Cut Out board §-.

AMPLIFIER'PORTABLE RECORD PLAYER CABINET

8lze 17} x 134 x 7in. Motor Board 16} x 12fin.

S8I’ACE FOR ANY SINGLE RECORD PLAYER,

TWIN 8PEAKERS and AMPLIFIER etc.
BARGAIN PRICE 45,-

VALVE HOLDERS. Pax int. Oct., 4d. EF50, £A50, 6d.
B12A, CRT. 1/3. Eng. and Amer. 4, 5. 6, 7 and 8 piu, 1/-.
MOULDED Mazia and Int. Oct., 6d., B7G, BSA, BS4. B9A,
9d. B7G with can. 1/6, YCRO7?, 2/6. BBA with can, 2/8.
CERAMIC. EF50, B7G, BYA Oct., 1/-. B?@ with can, 1[9
SPEAKER FRET Gold Cloth lzln % 28in., 5/-. 25in,
35in., 10/-. Expanded metal, Silver 15%in.x$lin. 2i-.
Tygan 4it. 8in. wide, 10/- it.; 21¢. 3in. wide, 5/- It.
WAVECHANGE SWITCHES.

2 p. 2-way 3 p. 2-way, short spindle................ 2/
5 p. 4-way 2 wafer, long spindle . .. . B/
2 p. 6-way, 4 p. 2-way, 4 p. 3-way, long spindle .... @/
3 p. 4-way, 1 p., 12-way. long spindle 3/
Wave change “MAKIT“ ** 1 waler 8/6; 2 waler 12:8;

3 wafer 16/— 4 waler 19,6, 5 wahr 23/-; 8 \\nler 26 8.
TOGGLE SWITCHES. . 3/ 6 D.P.D.T. 4/~
MORSE KEYS, rood qlulny SN i 2

KNOBS GOLD ENGRAVED. Walnut or Ivory. 1fin,
diam., 1/8 each. ¢ Focns,' “ Contrast,” ** Brilliance,”
W Brilliance—On/O,” ** On-08," * Volume,”  Volt-
On-0m." Tone »' «runing,®  Treble,” “ Bass,”
+ Wavechange,” ‘* Radio Gram.” * S.M.L. Gram,”
“Rgcord.-l’lay." e Brlxhtneu," ditto, not engraved. 1}- |

COSSOR COMPANION

MODEL 527/X FOR ALL-DRY BATTERY
OPERATION

S.W.1 13.6 to 43 metres, S.W.2 42.8 to 136
metres, Medium 187 to 575 metres.

A fine All-wave receiver giving world-wide
reception on three wavebands. Operation is
irom a single dry battery, very ezonomical
because the set uses the latest type of low
consumption valves |AC6, 1AJ4, |AHS, 3C4.

POWERFUL 6" ELLIPTICAL
LOUDSPEAKER

The cabinet is attractively presented in
maroon and beige with gold trimmings.

SIZE 93" x 63" x 4.  Leaflet S.A.E.
our price £6.19.6 (Bareery ws

ex:ra

TELETRON BAND (il CONVERTER
For London, Midland and Northern I.T.A.
suitable all T.V. makes, T.R.F. or Superhet. Coils,
valves. components, chassis, wiring plans. COMPLET#
KIT for mains operation 200-250 v. A.C., £3 10/-.
A» ABOVE less POWER PACK. Requires 200 v. 20 mA.
HT.,63v.,6a LT. £2/5/-
Ma.k II cascode £] extra each Kit.

Volume Controls | 80 cawre Coaxial

Midget size Semi-air spaced Polythene
! Long lplndlel Guaran- ingulated §in. dia. Stranded
teed 1 year.  All values core, Ideal Band m.gd. yd
| 10,000 ohms to 2 Mex. Losses cut 50%.
No. _Sw. S.P.Sw. D.P.g;v. FRINGE QUALITY
Lincar or Log Tracks § AIRSPACED...... 1/6 yd.
1 COAxIAL PLUGS 1- DOUBLE SOCKET /3

1/- OUTLET BOXES 4/8
BALANC“D TWIN FEEDER per yd. 6d. 800 or 300Q.
TWIN SCREENED BALANCED FEEDER 1/- yd., 80 ohms.
TRIMMERS, Ceramic, 30, 50, 70 pf., 9d. 100 pf,, 150 pl.,
1/3. 230 pt, 1/6. 600 pi.. 750 pl., 1/9. Phillips. 1/- ea.

ALUMINIUM CHASSIS. 18 s.w.g. Plan, undrilled,
with 4 sides, riveted corners lnd lattice ﬂnu holes,
with 2}in. sides. 7x4in, 4/8; 9x6in., 5/9; L x7ln,
8/9; 13 x9in., §:6; 14 x1lin., 10/6; 15 x 14in., 12/6:
and laxlaxam 16/8.

BLACK CRACKLE PAINT. Air drying, 3 - tin. ™
P.V.C. CONN. WIRE. 10 colours, singls or stranded, 2d. yd.
5in. RADIO SCREWDRIVER 6d. each.

NEON MAINS TESTER SCREWDRIVERS, 5/-.
MULTICORE SOLDER 60:40, 18 s.w.g.. 3d.;16 8.w.¢., 4d. yd.

12/6 PURETONE RECORDING TAPE

1,200 §t. on standard fitting 7° metal reels.
Spare Reels 5 metal, 1/6, 7° metal 2/3

" FERROVOICE 1,200f. Plastic Tape 25/-
on plastic recis.

SENTERCEL RECTIFIERS. E.H.T. TYPE FLY-BACK.

VOLTAGES. K3/25 2 kxV., 5[— K3;40 3.2 kV., 7/-; K3/4»

3.6 kV., 7/8; K3I50 v. 4 kV 8/+; K3/100 8 kV, 14'6.

50 ¢.p.s. Voltage 307 of mbove

MAINS TYPE, RM] 125 v., 60 mA,, 5/-; RM2, 100 mA.

6/-; BM3, 120 inA., 8/-; R\N 250 v. 275 mA., 16/~

MINIATURE CONTACT COOLED RECTIFIERS.

250 ¥, 50 ma., 8/68; 250 v. 85 ma.,

COILS. Wearlte P type. 31- cach.  Osmor Midget

"Q" type ad). dust core, from 4/s each. Al ranges.
'ELETRON, L. & Med. T.R.F., with remhon, 3/6.

FERBITE ROD AERIALS. M.W, 8/9; M. & L, 12/8

T.R.F. COILS A/HF, 7:- pair. HF. CHOKES. 2/6.

JASON F.M. TUNER COIL SET, 26/-. H.F. coil,
acrial coll, Oscillator coil, two I.F. Trausformers 10.7
Mcfu., Detector transformer and heater choke. Circuit
and component book using four 6AMS, 2/-, J.B. Chassis
and Dial, 18/8. Complete Kit, £5/18/6.
‘With Jason superior calibrated dial, £6/15/-.

.001 mid. 7 kV. T.C.C,, 5/6.

CONDENSERS. New stock.
Ditto 20 kV.. 96; 100 pl. to 500 p!. Micas, 64d,; Tubulu

500 v. .001 to .01 mfd., 9d.; .05, .1, 1/-; .25, 3.5, 1/9;
.1/350 v., 9d.: 0.1 m1d. 2,000 v., 3/6; 0.01 mfd. 2000 v. 1/9
CERAMXC CONDS. 500v...3 pl. to .0: m! .o

SILVER MICA CONDENSERS. 10% 3 1o B "

600 pf. to 3,000 pl., 1'3. CLOSE T)LERAN»E (:k l p! ) 1. 3
pl. to 47 pt., 1 6d.

DITTO 1% 50 pi. Lo 815 ptf. 1/9; 1.000
pt. Lo 5,000 pf., 2/-.
NEW ELEGTROLYTIG% FAMOUS MAKES
ULA

R TUB | TYPE
1/350 v 2/~ | 10023 w 3/- s+lo/4bo v. 5/-
2/450 v. 2/3 | 8+8/500 v. 416 | 164+16/500 v. B/~
| /450 v. 2/~ | 16+16/500 v.§/~ | 6,000 mfd. 6 v. §/8
8 450 v. 2/3| CAN TYPES | 32+32/350 v. 4/8
8/500 v, 2/9 | Clips 3d. | 33+32/450 v. 6/8
16/450 +. 3/6 | 16/450 v. 316 | 64+120/275 v, /6
16/500 v. 4/- | 32/330 v. 4/- | 60+100/350 v.11/8
32/450 v 5/8 | 64/350 v. 5/8 | 1004+200/275 v.
25/25 v. 1/8 | 100/275 v.  5/6 12/8
60/25 v. 1/9 | 504507350 v. 7/= | 1,000 +1,000/8 v.
50/30 v. 2/~ | 500/12¥. 3/ 8/8

FULL :WAVE BR!DGE SELENIUM RECT(FIERS.

12 v, 1}amp., 8/9; 2
'HARGER TRAN! input 200/250 v.

Tapped
for charging at 2,6 0r 12 v. lla 15/6 2a.17/8:44a., 22/8.

% 6or

All Boxea VALVES New& Guaranteed
1R5  8/816K8  8/6| EABC8)8/8 EZ81 11/
183 /6|(6L8  10/6| EBS1 @/6| E1l48 1/
1T4 /6 [6Q7_ 10/6 | EBC33 HABCS0 12/
384 /6 | 6847 /6| EBC41 106 | HVR2A 7/
3v4 /6 |68N7  8/6| EBF80 8/8 | MULY 10
U4 B/6 |6VaG  7/8| RCCR4 12/8 | P6L 8/
5Y3 8/68|6V6GT 8/6| RCF80 10/8 | POCBY 12/
5Z4 10/8|6X4 /8| ECF82 10/8 | PCF8O 10/
BAM /8 | 6X6 7/8 | ECH4210/8 | PCF82 10/
688 /6 | 787 8/6 | ECL80 "8/ 10
6BES 7/6 [12A6  7/6| ECL82 12/8 | PEN23 g
6BHG 10/8 | 12AHS 10/6 | EF39 7/8 | PL82 10/
6BW6 8/6 | 12AT7 10/6 | EF41 10/6 | PY80 10/
6BW7 8/8[12AU7 10/6| EF50 5/ | PY81L 10/
6CHS 10/6 [ 124X7 10/6 | Equl, Pys3 10/
6D6 7/6 | 12BE6 10/6 | EF50  8/8 | BP61 5/
6F8 18 { 12BH7 106 | 8ylv. UBCH1 10/
GH8 /8 |13K7 8/6 ER80 10/6 | UCH42 10/
6J5 /6112Q7  8/g! EF92  §5/8 | UF4l 10/
6J6 /8 | 3524 10/6| EL32 5/8 | UL4L 10
637 /6 | 80 8/6| EL84 10/8 | UY41  10*
GK6  8/8 | 934 EYSl 11/ | U22 10/
6K7 B/6 | EAs0 1/6! EZ40 10/8! X79 10/

NEW AND ENLARGED SHOWROOMS NOW OPEN

Our written guarantee with every purchase.

RADIO COMPONENT SPECIALIST

S.R, Stn, Selhurst.

TEL. THO 1665. Buses 133 or 68 pass door.

48-hour postal Service.

Please address all Mail Orders correctly as below

337WHITEHORSERD., WEST CROYDON

OPEN ALL DAY—(Wed. 1 p.m.)
P, & P. I]-, €2 orders post free (Export extra).

CATALOGUE 6d.
C.0.D. Service 116
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HENRY'S

5

(RADIO LTD)
Harrow Road, Paddington, W.2

Opgosite Edgware Road Station
PADdington 1008/9

OPEN MONDAY to SAT. 9—6. THURS. 1 o’clock.

Send 3d. for 28-page Catalogue.
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MINI-TWO

TWO-TRANSISTOR MINIATURE
POCKET RADIO. The smailest Tran-
siscor set offered on the market. Variable
Tuning, Drilled Chassis, Plastic Case sizs
3in. X 2in. % $in. Minkcture Hearing Aid,
2 Transistors and all components including
I+ volt Bactery, Circuits and full practical
ltayout diagrams.

49’6

Total Cose Complece.

QUARTZ
CRYSTALS

FT—FUNDAMENTALS
80 Types 5706.667 Kc/s to 8340 Kc/s (in steps of 33.333 Kcfs).
20 Types 5675 Kc/s to 8650 Kc/s (In steps of 25 Kcfs).
(Excluding Types 7000/7300 and 8000/8300)

" EAVESDROPPER "

THREE-TRANSISTOR POCKET RADIO
(No Aerial or Earth required)

Pre-selected to receive the Light and Home Stacions. Total cost, as specified.
including Transistors, Transformers, Coils, Condensers and Bactery, ecc., with

circuit and plastic case. 77’6

All icems sold separately. POST FREE

7000 Ke/s to 7300 Kc/s, in steps of 25 Kc/s
8000 Kels vo 8300 Kels in seeps of 25 Kefs 1/ EACH J

FT2 41A—S4th HARMONIC
80 Types 20 Mc/s to 27.9 Mc/s. (In steps of 100 Kc/s.).
(Excluding 24-25.9 and 27 Mc/s). §/- EACH

5/_ EACH With single "phone, 82/6. Wich Acos Mike, 90/-. With Min. Hearing Aid, 90/-
TR The New "TRANSISTOR—S8 "

Push-Pull Portable Superhec—Can be Builc for £11/10/0
This Portable 8 Transiscor Superhet is tunable for both Medium and Long Waves
and is comparable in performance to any equivalent Commercial Transistor Set.
Simplified construction enables chis sec to be built easily and quickly into an
attractive lightweight cabinet supplied.
TEN STAR FEATURES

- —
R We can supply all these
Y% 8 Specially Selected Transiscors

items including Cabinet for

24-25.9 & 27 Mc/s 7/6 l I Complete Set of 80 Crystals £6 | * ZsodMilliwa;ci Ouzwt Push-Pull £11/10/-
Y% Medium and Long Waves ‘
100 Ke/s. Gold-Plated D.T. Cut 15/. * I7M"M' Fe"iul' SROd I(A"h' ~ p"‘iml_d "p'"“_'y' :
. L s - X 4 Elliptical Speaker e —
:% ﬁc’s. ;wo—l;gn Rox g o2 :;’-“ z Drilled Plastic Chassis 84 x 2fin. Send for circuit diagrams, |
ieo K‘ s. Two-Fin lg)‘z“ l2/‘d. % Point to Point wiring and practical layout assembly daca, illustrations
200 K"" oA 10/- . % Economical. Powered by 74V baccery and inscructions, and full
Fre Kcls. AESIN o 7/6d Y% Highly sensitive shopping list FREE.
ng,:- Brooks IS/-' % Atccractive lightweight contemporary case | Post 3d. ]
2500 Kcfs. Octal o U8)a Pair XCI0I's supplied 40/- extra. Call and hear demonstration model-
5000 Kc/s. Piezo 2-Pin Holder e e e 12/6d. or Mullard OC72s
s Kc/,'."°'a|79'2°xc‘/? Ceramic 373 MINIATURE L.F. STRIP 9.72 M:/s.

163.9 Kefs. 1000 Ke/s.

o | 5/- EACH

CERAMIC 2-PIN BANANA PLUG
15,010 Kc/s, 16,135 Kc/s. 16,435 Kc/s. 18,025 Kc/s.
15,110 Ke/s, 16,335 Kcfs, 16.700 Kcfs, 18,125 Kcis.

7/6
EACH

MARCONL, S.T.C. 2-PIN 10X FUNDAMENTALS
IN KILOCYCLES

The ideal F.M. conversion unit as described in ** P.W."’ April/May, 1957. Com-
plete with 6 valves, two EF91°s, two EF92’s and one EB9I, I.F.T.’s, etc., in abso-
lutely new condition., With circuit 12/6 (less valves). 42’6

Postage and Packing 2/6 (either type). (with valves.)

Army Type 7 Mk. 1
Complete with Valves, High Resis-
tance Headphones. Hand-mike
and Instruction Book and circuit.

2 Transistor Personal Portable
Yariable tuning.

We can supply all components includ-

ing 2 Transistors, Diode, Resistors,

1506.75 1764.5 2261 10,189 11,437 @ Frequency Range 44.0 to 62 Mc/s. A "
1544 1775 2295 10233 11501 Range Approximately 3 to 8 miles, e and Jiniarure Hearing
1561.1 1780 2312 10,245 11,526 Power requirements: Standard 1§ and 14V Batcery FOR S52/6.
1566.5 1815 2315 10,300 11,587 120V H.T. and 2V L.T. All icoms. s01d separacely
1566.75 1870 2430 10,433 11,751 Ideal for Civil Defence and com- :
1572.5 1875 3270 10,445 11,788 munications.
1579 1890 3280 10,501 11,814 BRAND NEW 59/6 ‘
1588.68 1930 3310 0,511 11,851 Calibrated Wavemeter for same, 10/- R.F.24. 10/-. R.F.25, 12/6. R.F.26, 25/«
1613.25 1981 3317.5 10,534 11,876 extra. ? |
1650 2012 3390 0,545 12,600 Brand new with valves, carr. 2/6.
1668.2 205? 7% gz;g :g.gz; 12,685
1674.9  2065. i R AVE
1680 2067.5 3850 10,622 AT TMNS'SEEON&?\?&QE Wav TRANSISTORSIGNAL TRACER.
1690.5 2087.5 3920 10,755 i i i Complete Kit with 2 Transiscors,
0767 Complete Kit with 2 Transistors, . jstox
1700 2089 3960 10, 7/6 Components, Circuit and Plastic Components, Phones with Circuic,
:% %ﬁg oa 4210 :g-g%z Case, 25/-. g and Plastic Case, 42/6.
1761 2196 10,166 10,878 EACH
S-VALVE A.C./D.C. PORTABLE RADIO-GRAM CHASSIS
FT24IA T2nd HARMONIC CRYSTALS THREE WAVE BAND SUPERHET, 200/250vV A.C./D.C.
32.5 2.7 36.4 36.6 5/_ EACH (With Internal Aerial)
32.6 36.3 36.5 36.7 Short Wave 16-50m. Medium Wave [87-575m. Long Wave 900/2000m
(With Gram. Switching)
Well-known Manufacturer’s product complete with Five Marconi Valves, type:
U QAT X109, W107, DHI107, N108 and U107 and 7 X 4 Eliptical Speaker. I1deal for
1522.5 1700 2070.3 2105 2667.5 7 6 ’ ., an L
1572.5 1962.5 2072.5 2410 2865 Portable Radio-Gram. Chassis size: 10X 4x 4in.
1665.5 EACH £712'6 P.P. 76
Also available as above at the same price, similar chassis with lollpwin; specifica-
tions: Short Wavchll.27—3l.9m. Short Wave 31.2—9Im. Medium 187—575m
and Gram. Switching.
CATHODE RAY TUBES :
VCRII%A ... s
VCRI39A Mu-Mecal Screen .. s 6 WALKIE-TALKIE TRANSMITTER/RECEIVER ARMY TYPE ** 38
VCR97, Full T.V. picture (carr. 2/-) £2 0 0 Brand new, complete with valves, 2 pair Headphones, 2 Microphones, Junction
VCRSI7C. Full T.V. piccure . E115 0 Box, Canvas carrying bag. 4 Section Aerial and spare set of valves and circuit.
Ug;\gfrASll' S"CREEN'SI '°E VCR;] or 517 ... Ilg g Frequency &:nu 7-4.9 Mc/s. Range approximately 5 Miles.
, Slight-cut-off. Carr. 2/- e P.P. S
3PBI. Brand new .. ... .. .. €110 0 BRAND NEW § 5= P.P. 5/-
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——MIDLAND INSTRUMENT C0.—

CHASSIS, U.8. mfr,, all aluminium, sizs 124in. x 8in. x 5}in., complets with $op cover

snmae [lems bave been removed, Mwm"tmmhv-mum
B70 type, complete with cans, over 70 l% also many
ceramicons and other conds., trim trans-
former v-control, ete., etc., new 10/ 3/6.
MAINS BLOWER, 200250v AC/D m:p..l motor
-with attached enclosed hn, un. x lln.. plinth
base x 4jin. finish lmek d:e overall 9in. lonl,
4}in. wide. 5in, high, weight 7}lb [y vrry mp‘ﬁor blowu‘. oﬂemd at a fractlon 0!
original coat, new unused 25/-, Post 3/8,
BALANCED ARMATURE nzcmm INSETS No. §, in black plastic cases, the most
popular and versatile of all ex-Govt. stock. Ideal as single or dual headphone reeceivers,
sclf-encrgised microphones, 2 coupled by ordinary twin flex, provide an efficient 3-way
telephone system, brand new perfect stock in sealed cartons, $/9 each post ll-
8 for 11/6 post 1/6, 42/- doz. post 3/-, sealed wood cases con 54 recej
£8/2/- carringe 100-m. 7/8, 200-m. 10/-, 800-m. 12/8, C1, N.I., LO.M, 20
'RIC PUMPS, auitable for moet liquids, the popular cyundnc lmmanlble type,
24 sv. at which they deliver 10-g.p.m. at 20-ft. head, also give excellent pulormanee
at 12-v., new in sealed enrtons, 1-ft, long 80/-, post 2/3; dlu.o 4ft. long 35/-, carriage /-,
BUOBIB MOTORS, shunt wound, 12-v, 1}-amp.,
v.p.m., reversing, llze 8jin. long,
Hln dh.. {In -huu. welght 01, & very
superior motor designed for antl-. mdnr eqnlpment, S

new unused 10/- poet 1/6, £5 per dos. ca:

paid, ditto fitted reduction gear. giving a final
drive ({in. shaft) of either 320 or 160 r.p.m., state
which unlldnd. 12/6. post 1/9: £6 per dos.

carringe == -~
rownwm Y UNIT8 No. 5, consista of the hand generator, w! kshdur:uaev.
bxmzry at b un , OF & l?-v at 3 amps, complete with cut-out, vibrator pack 6-v.
H.T. and L.T. luppllu for the 18 and 38 sets, spare I(allory-t)pe
eonwllnn Jeads, bckeme ttery box, contained fu metal back earry;
puJ:. size l7ln X 10in. x 7}in., new in sealed cartons, 35/-, carriage 100-m. 7/6.
2004, 10/-, 800-m. 18/6. c.x N. l. md LO.M. 20/-.
‘OHN OSTER MOTORS, are the 12-v. 1.4 amp shunt type (not 24-v.), speed
fitted enelmed nductlon gearbox, with two jin. dia, drive shafts giving
m., A cam is fitted to the 24 r.p.m. shaft, actuating another shaft which
[} linear reciprocating movement in guides, easily the fincst of all ex-Govt.
motors, uew unused, worth €12. our price 25/-, post 1/0; 2 for 50/- post pasd.
LOUDSPEAKERS by Pye, Phillips, etc., consists of the 10in. dia. P.M. speaker, 3 ohm
coil. less transformer, fitted in & smart brown finlshed woad case, size 17 x 17 x 6}in.,
with carrying handle, metal grill at front with 4 smaller ones a1 rear, rear
coutans 50t. supcrior twin lend fitted standard jackplug, new in scaled cartons, special
bargain ofter, 3‘;”6. carriage 100-in. /-, 200-m. 8/@, 300-m. 11/, C.I., N.L and LO.M.,

15/-.
CRYSTAL SETS. Al parts to construct an efficlent set, Repanco low-loas 3-band coll,
Wavemaster var. conds. with pointer knob, switeh, Germaulum detector, Clix plup
and snckets, wiring diagram, 10/~ post paid. Browns headphones, low resistance, 6ft.
leads fitted jacknlug, new boxed, 7/6 post 1/4.
SEL] These are luat brnnd new G.E.C. supply, not ex-Govt
or asseinbled from bits, full-wave bridge, 12-v. 1§ amp. cont., 2 amp. int., 10/, post 1/-;
ditto. 12-v, 8 amp. cout., 4 amp. int., 15/-, postyl/6; mains transformers to suit 200}
230/250+v., with 511 17-v. outputs 40 charge & 2, 8 or 12-v, battery, brand pew, 1} amnp,
tyi % 15/- pou 1/9; 3 amp. type, 20/-, post 3/3, with wiring d!

RELAYS, 12-v. } amp. operation, closes 40 amp, D. C contacts in bakelite
ouu wm: cover, new wnused £/6, post lOd . w- doa.,,

any other Bareains ; send s d addressed onvolopo for lists.
MIDI.A D INSTRUMENT 019i MOSAREOOL CIRCLE, BIRMINGHAM, 17
el. :

YOUR METER DAMAGED? | RAD|O ELECTRONIC
pit- -, ENGINEERS . ..

The MORSE CODE is stll, and
the basic Code for in-

Contractors to the Ministry of Supply uul Oeunl Post Oftice.
nglln hy nklllcd eruluman of all makes and types of

Test Write for the CANDLER BOOK OF pair. Type 5.5.0. Supersomc
lch. uzl:ctmu Thern peten Recordi u;nd run FACTS and dxlu Jor yourself how fa:cma}:- Tape Osc. coil, provides
i et mua’_ [ ing the Candler method of teaching the m 6.3 v. 3 a. RF for pre-amp

L. GLASER & CO.LTD. |

Electrical Instrument Repairers
97-100 ALDERSGATE STREET, E.C.I
(Tel.: MONarch 6822)

ng, whether on visual or

Electrical

Instrument always will be

Repairers dividual Sngnalil
to the telecommunication circuits.
Indusery

So add this simple and interesting subject
lo your qualifications. Apart from the
l)easurc derived from this extra know-
edge, it counts for much when a scep up
the ladder is under consideration.

orse Code will prove.

CANDLER SYSTEM CO.

(56W) 52b ABINGOON ROAD, LONDON, W.8

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

Jawoaxy, 1958

ELECTRIC

MAYCO COMPANY

Now in stock, The new STIRLING

F.M.
TUNER

Complete with its own
power pack and polished
wooden cabinet. Noth-
ing else to buy. Will
work with any amplifier,

£1 3 1 3 o record changer, radio or

. radiogram.  Full, clear

AISO mn StOCI( instructions with each

STIRLING (TA -pC o v
TELEVISION CONVERTER

Guarancesd |2 months,

Complete with its own
power supply, Easily fitted.

ash with order. We pay the
postage.

Price

MAYCO ELECTRIC CO.

Trade enquiries welcome
43 ROSEBERY AVE., LONDON, E.C.1 1.micrs565.5958

TELETRON SUPER INDUCTOR COILS

@ﬂ@ﬂ:@ﬂ@

Ferrite Rod Aerials. Wound on high permeability
Ferroxcube rod, Medium wave 8/9, Dual wave 12/9.

Type HAX. Selective crystal
diode coil for tape and quah?

amplifiers, MW 3/-, L
Dual wave TRF Coils, muched
pairs _\as _illustrated) 7/-

i——= heater. Eliminates induced

SO :ls hum, 40/100 kc, 15/- ea. Transistor coils, etc.

Available from leading stockists. Stamp for

complete data and circuits.
THE TELETRON CO. LTD.

266, Nightingale Rd., London, N.9. How 2527

‘When buile,
choice of :he three B.B,C. programmes at the turn
of a switch, with a fourth position for ““OFF."* The
Switch Tuned Front End is supplied wired, tested and
2ligned, complete with 2 valves and station-indicatin

plate. Chassis ready punched. in conformity with aﬁ
lason F.M, Umts, this model is completely stable nnd
offers the h

this new Jason F,M. Tuner provides

GOISTRUOTOR‘S swm:n
lm n‘;‘"u and dl i u‘m

FROM LEADING 8TOCKISTS or in case of difficulty

standards of reprod SWITCH-TUNED FRONT END with

val;
(et aiisl0 BiTen  £6.5.0

Data Publication Book of the
WITCL LUNED THE JASON MOTOR & ELECTRONIC GO, T hou rrid sy 2.0
FRONT END AVAILABLE 328, CRICKLEWOOD LANE, LONDON, N.W.2 fmﬁ"m::;’;‘r'""
COMPLETE WITH 2 VALVES Phone: SPEedwall 7050 ComaRie £2.1.9
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EVERSHED & VIGNOLES WEE

Ov.

*

will test 1,000 v. D.C, or A.C.

ohms, volts and milli-amps.
instructions, test leads, etc.

AVO VALVE TESTER.

£9/10/-,

Complete with chart and test prods.
new for 200-250
£4/18/~, carr. 10/~,

instruction manual, 110-220 v. A.C

tp 200 v. £10, carr. 5/-.

MEGGER

New and
unused,
Only £10/10
P. & P. 3/-

THE NEW AVYO '*MULTI MINOR "
Sensitivity
10,000 M/V D.C. or 1,000 M/V D.C. This 19
range all-purpose pocket size tester is for
Complete with [

Complete with |
Rotary Panel in good order. £7/19/6, carr. 7/6. |

WAVEMETER TYPE W 1310 (Marconi
ex Govt.), coverage 155-230 Mc/s continuous.

v. A.C. mains operation.

VALVE TESTER (by Radio City Products,
U.S.A.), model 314, brand new, unused with | TEST METER. Model 420 S.P.

cfs, | Products, 1,
Will test most American valves from (A A

WirELESS WORLD

TEST METERS & EQUIPMENT

TEST SET. TS5-26/TSM. Thls volt ohmmeter is the
correct tester for EES and a

telephone equipment. Br:mJ new and boxed, with full
technical data. £7/10/-.

METERS. 0-1 ‘m/a 2in. circular F/M 17/6. Ditco, 24in.,
28/-. 0-50 microamps, D.C. m/c., projecting 2{in.
round, 49/6. 0-10 mA. A.C. m/c., rectifiers, flush 3¢in.,
round, 49/6. 0-300 v, A.C. 2{m. flush mounting, 25/-.
0-200 v. A.C. 3§m. flush naounting, 25/-. 0-300 v. A.C.
34in. flush mounting, 25/- each.

*

AVO TEST BRIDGE.
A.C. mains operated
from 200-250 v. Will
test resistance from
S ohms to 50 meg-
ohms and capacity
from .00000 to SO
mfds. A most use-
ful instrument for
everyday uses. Our
price ONLY £7/19/6.
P. & P. }/6.

*

{by Radio City
U.S.A)). ohms per voit for both |
AC. and D.C. tests. As previously advertised. |
| €5/19/6 only, carr., etc., 7/6.

151

| EVERSHED & VIGNOLES MEGG!R
| CIRCUIT
I TESTER
(low read-
ing ohm
meter).The
perfect
meter for
continuity

and polar-

ity testing.

Complete
| with test leads and ready to use. Brand
new, Only £4/17/6. P. &P.3/-.

S. METERS. 2in. circular calibrated in

decibels 5 mA. FSD, 25/~ each. All brand
new and boxed. P. & P. I/- each.
WAVEMETER CLASS ‘D. Freq. range

1,900 kefs. to 8,000 kefs. (158-37.5 metres)
in two ranges. Supply 6 v. D.C. input. New
| with instruction manual, spare vibrator and
frequency changer. Complete in maker’s
transit case. £5/19/6. Carr, S/-.
MARCONI! CRYSTAL CALIBRATOR.
Frequency coverage [70-250 Mc/s. Direaly
| calibrated, accuracy .0019%,. Operation
202‘250 volts A.C. Supplied complete with
S Mc/s crystal and spare set of S valves, in
ormnal transit case, brand new with in-
| structions. £4/15/6 each, carr, 10/-.

ACCUMULATORS. Bakelite cased 2 v.
100 ampere, 75 actual. Ex Govt. New and
unused, Complete with carrying handle.
1deal for coupling 6 or 12 v. storage batteries.
Size 64in. x &4in. x 3§m. 15/- each. Carr.

3/6. 3 sent for 50/- or 6 for £5 carr. paid.
Ditto, 14 A.H. less handle. 5/6, gost 2/-.
CATHODE RAY TUBES. 139A

2im 30/-; 3BPI, 3in., 30/~; SFP7, 5in., 35/-;
CR97 6in., 20[— "All new and unused.
P. & P. 3/~ each.

GRAMOPHONE PLAYER AND AM-
PLIFIER CABINET. Finished in blue
rexine, Complece with hinges and handle
which are unassembled. New

———SPEAKERS —

TANNOY LOUDHAILERS (EX GOVT.). New
and boxed. !mpedance 74 ohms. Handling capacity
8watts. Price 25/-. Post 3/6, 2sentfor50[- Carr.S/-.
BAKER SELHURST I12in, P.M. 15 ohms. |5 watts
loudspeakers, 30-14,000 ¢.p.s. Brand new. £4/10/-.
RE-ENTRANT LOUDHAILERS. Heavy duty
20 watts all-metal. 1S ohms. Diameter I8in., length
12in. (approx.). By Parmeko. £6/10/-, carr. 10/-.
BAKER SELH URST *° HI-FI MASTER " SPEAK-
ER UNIT. 12in. IS ohms, 12 watts. This speaker
has been acclaimed by all in the high-quality speaker
world as rcprescntm( the finest value for money.
e approx. 35 c.p.s. Freq.

and
Overall size 12¢in, X 194In. x 7§in, SPECIAL
PRICE 32/6. P. & P, 3/6.

— TRANSFORMERS —

RCA OUTPUT TRANSFORMERS.
20 watts, for S, 7.5, IS and 500-600 ohms im-
pedance. Prlmary fora pair of 6L6’s in push-
pull. (Connection details supplied.) This
specially designed firsc-quality output trans-
former is the best that money can buy!
OUR PRICE 27/6 each. P. & P, 2
L.T. TRANSFORMERS. Pri. 200-250 v.
50 cycles A.C., Sec. 7.5 v. at 35 amps.
£4/18/-, carr. IOI—

TRANSFORMER (FERRANTI). Pot-
ted for 0-250 v, 50 cycles tapped primary,
sec. |, v., 15 mA. Ideal for oscillos-
copes, etc. Size 3} x 3} x 4%in. ONLY
35/~ P. & P. 2/6.

E.H.T. TRANSFORMERS. 3,850 v, at
50 mA. with two additional 4 v. L.T, wind-
ings, for 230 v. 50 cycles gnmary. New
and boxed, £3/1S/-. Carr,
TRANSFORMERS. 110-230 v. Pri.
Sec. 26 v. tapped to 41 v, at 14 amps.
New and boxed, £3/10/-, carr. 5/-,
VARIABLE VOLTAGE REGULATOR
TRANSFORMERS. Input 230 v. A.C,
at 21 amps. Output 57.5 volts in 16 equal
steps to 230 v, at 2 Ex Govt., in
perfect condition. £|2fIOI-, carr, 1S/~
CAR RADIO VIB. TRANSFORMERS.
6 v. Input 280 v. at 80 mA. M.T. (Ex Phil-
co.). New .in {erfo:t condition.  12/6.
P.P. 2/~. Ditto 12 v., same price.

A1 E-H.T, TRANSFORMER 20 kV, at 140
m/fa. 230 v. 50 cycles primary. New and
unused. Ex Govt. Built to the highest
specification. £22, carr. 30/-.
TRANSFORME ,800-0-1,800 ac |
kVA, 230 v. 50 cyclu. primary.  Fully
troplcahscd. New and boxed. £8/15/-,
Carr. 10/-.

Hours of Business:
9-6 Weekdays
9-1 Saturday

&0 20416, ooo C.p.s.
lines per 8q. cm. OUR PRICE £7/10/-. Full
des:nptlva {iterature awailable.

VITAVOX PRESSURE UNITS., Heavy ducy
P.M. 20 watt. Brand new. €4/9/6. Also ditto, second-
hand, in good working order, 40/-, carr. 7/6.

18/24 v. 10 AMP. BATTERY CHARGERS for 200-
v. 50 cycles input, metered, switched and fused.
As new. £12/10/-, carr. 20/-.

A.C-D.C. RECTIFIER POWER SUPPLY UNIT.
230 v. A.C, 50 cycles input, 100 v. D.C, output max.
10am 2 £12/10/~, carr. 20/~-. Ditto at 24 amp. £4/10/-
carr,

SELENIUM METAL RECTIFIERS. F/B.
6or12v. | amp....... 7/6 24 v, | amp,

Flux density a ;;prox. 14—

12 v. 2 amp... . |o'1- 24 v. 2 amp. . 20/-
I2 v, Zj amp. o IS5/~ 24v, 2} amp 25/~
. 16/6 24 v, 30/-

40! 102

SPEEDY DELIVERY OF L.T. RECTIFIERS HALF WAVE

F/B, SINGLE PHASE OR THREE PHASE TO ORDER,

FULLY GUARANTEED.

stM G'; ;S PHOTO CELLS (OSRAM). Brand new.

B.C929A CRT INDICATOR UNIT. Containing

1~3PBl 3in. C.R.T., 3-65N7s, 2-6Hés, [-6G6, 1-6XS, |

2X2; 8 valves in all. Ideal for 'scope conversion. New,

in on;mal sealed cartons, 70/-, carr. 5/,
Fddkkok

e e ke T e e e v ek ke ok Aok
% RCA PLATE TRANSFORMERS. 190t0250v. %
% primary. 50-60 cycles. Secondary 4,600/3,500/ s
% MID VOLT at 75 k.v.a. Brand new and *
% boxed. £12/10 Carr. 10/-

b.2.2.2.0.5 ¢ ¢ *** ********
MINE DETECTOR No. 4. Complete in car ing
case wnd& all accessories. Good working order, £8/19/6,
carr. paid.

PARMEKO MOVING COIL HAND MICRO-
PHONE. 200 ohm imp. Fitted onfoff switch, com-

lete with |12 yards flex. 30/-. P.P. 2/6.
ENDIX DYNAMOTORS. 28 v, D. C. input, 230 v.

D.C. output at 100 mA. New and boxed. 22/-,

15, LITTLE NEWPORT STREET, LONDON, W.C.2,

SPECIAL TERMS FOR QUANTITIES-—EXPORT ORDERS PROMPTLY EXECUTED

12 v. D.G,
To 230 v. A,

ROTARY CONVYERTERS.
C. 50 cycles. 100 watts. Fully
cested. £6/9/6, carr. 7;6.

Ditto 24 v. D.C.,
£4/12/6, carr. 7/6.
MICROPHONE STANDS 3 sections of
184in. Extends to 56in. Stands on 3 legs
which fold together. 2t/-, P.P. 2/6.
20-WAY TELEPHONE PLUG and
INDICATOR BOARDS. Standard G.P.O.
fitting. New and unused in sealed car-
tons. {5/~ each, either .t.(p..
G.P.O. 1%9in. RACKS. eavy channel 4ft.
10in, high, 59/6, carr. 10,-. Undrilled 14
S.W.G, steel panels for above with hinged
cover, ﬂmshed blue-grey. New and unused.
15/-. P, & P, 5/-. Post free with rack.

-TRANSMI'ITERS AND-
RECEIVERS

AIRCRAFT RALC@D RECEIVERS BY
RCA (Model No. CRY 46151). Freq.
195 kefs to 9,050 kcis. (33-1,500 metres)
continuous. For 28 v. D.C. input with
built-in dynamotor. This 6-valve receiver
with 2 R.F. stages and 2 I.F. stages with
B.F.O. and C.W. £10, or complete with
A.C, mains power-unit for loudspeaker or
pg;mcs. Ready for use, £15/10/~. Carr,
I )
R.109A RECEIVERS.
megs. In good working order. £4/7/6,
carr, 10/-, A.C. mains 200250 v. power
acks available, £4, carr. 5/6.
RANSMITTER-RECEIVER No. 19.
Mk. Il complete with |15 valves. Frequency
range A set 2-8 meg., B set 230-240 Mc/s,
in good condition. £2/19/6, carr. 10/6.
12 V. ROTARY POWER UNIT for above,

Freq. range 2-12.0

£1, carr. 5/-. All leads, headsets, vario-
meters, etc., available.
BENDIX RECEIVER M.N.26. Covers

bands. This 11-valve

150-1,500 kefs on
and

superhet is pl with dy

in perfect condition, 65/- carr. 8/6.
COMMAND TRANSMITTERS. 4 to
5.3 megs. Complete with valves and
crystal. New and boxed. 35/-, P. & P.

[~

COMMAND RECEIVERS., B.C. 454,
3-6 Mc/s. Brand new, 39/6. 455, 6-9 Mcls,

39/6. P. & P. 3/- each.

RECEIVER R1392 P 104, 1S-valve super-

het set, 95-150 Mcis (2 to 3 metres), slow-

motion tuning, normally crystal controlled

or tunable over 95-150 Mc/s. Receiver

front panels made to fit 19in. Rack Mount-

ing. External power supply required,

good order. £5/19/6, carr. 15/,

ADJOINING
LEICESTER SQ.
TUBE STATION

Telephone: GERrard 6794/1453
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HOME RADIO OF MITCHAM "

for the

JASON

“MERCURY"

switch-tuned F.M.

There’s a future at

FELGATE RADIO LTD.

tuner with A.F.C. for a
F.M. reception at its
simplest and best. BAnln ENG!"EEB
The programme you
want at the turn of a
switch, with automatic frequency
control to keep you spot-on the . £10 We need a man for general factory
station always. Available in kit form price ... ol g .
complete wizh valves. Full constructional data and detailed and laboratory duties including the
price list by return—2/3 post paid. 7 ; design of domestic radio. Academic

NN NN NN NSNS NSNS
NOW AVAILABLEL SGREAT NEWS

qualifications are not essential, but

for alt constructors { . .
from stock he must have had experience in
The full range of the new WB .
Stentorian Loudspeaker and equip- : some form of design or close
ment cabinets. All packed flat and fifty different chassis .. . .
ot A v M et o S sizes from 4in. . association with production.

lished, ready for use.
end 3d. stamp for fully illustrated

Applications  please to the
leaflet of all models. be used over and over

Managing Director, Felgate Radio

WE ARE STOCKISTS FOR: again.
EDDYSTONE components and Send S.A.E for Ltd., Felgate House, Studland
receivers; PANDA transmitters detalled leaflet .

and Minibeams.

HOME RADIO (MiTchAM) LTD.

Street, Hammersmith, W.6.

187 London Rd., Mitcham, Surrey MIT 3282 |
FOR PROMPT DELIVERY DHERWGADD - || WIREWOUND ResisTors
w A F E R s W| T c H i | Eureka wound on serip. 1 to 1,000 ohms:
> |nSTPUmEnT 1 ;zo 1({'95;00.533'z 3/6; 0.2% 4/3; IK to SK, 19,
T ‘ 3 0.5% 3/6; 0.29 4/9. 5K to 20K, o
ASSEMBLIES, CUSTOM BUIL LymiTED A ooy e o, 0K, 1%
FOR GUARANTEED WORKMANSH!? value wound to order, quick delivery. Special
s. d. s. d. WITH PERSONAL SERVICE ' quotation for quantities.
| 7 4 1110
® CAPSTAN WORK 10BA TO 1}in.
32 4 3 }3 ¢ ® SHEETMETAL FABRICATIONS ] . SHUNTS
7 0 7 s ELECTRONIC METALWORK | | Wire-ended Eureka shunts, three ranges,
; 19 9 s8 11 4 u 1% accuracy, for inclusion in customers own
s 2 1 7 6 ® PRESSWORK — ASSEMBLIES | | apparatus. For | mA. 100 ohm meter, ranges
e o i ® PRODUCTION MACHINING 10, 100, 1,000 mA, For 500 A 500 ohm meter,
8 8 4 = e o P e g | | ranges S, 50,500 mA. Price 8/6 each.
When A.B. || and 12 way Wafers are required, | | ©® WELDING — SILVER
e A e | ALD. APPROVED || PLANET INSTRUMENT co
SPECIALS at time and material plus 50%. | | ROSEMONT ROAD, LONDON N.W.3 O e A .
® NSF. TYPE “G" SWITCHES. HAMPSTEAD _ 6655. J || = ENUE, LEEDS, 7.
| Bank £l 5 2 Control Plate \_ |
I ER R - o —
3 Ban - - S
ABania | 213 6 — PRECISION SHEET METALWORK—
SBanks | £3 3 O Wafers, sach |
6Banks | £3 12 S - We specialise in monufocturi
“Quomtions gladly given for small as well as lorge I P u L L I N I c:::g:,:: t:” s Jorge or”s’na
quantities, also for special assemblies. SERIES 100 ’ 9 your own specifications
TELE-RADIO (1943) LTD. HIGH RESISTANCE | | V. W. BEAMISH
189, EDGWARE ROAD, LONUON, W.2, TEST METER
Paddington 4455/6 AC/DC 10,000 chms/volc| | | Shardeloss Garage, Shardeioes Rd., New Cross,

London, 8.E.14.

21 RANGES e T¢lophone : TIDeway 4798
100 microamps to 1000 v. |

Complete in die-cast case

o loadn <o & preds) || EM.I. FREQUENCY TEST TAPE TBT[1

CASH PRICE FULLY GUARANTEED

=

Tape Amplifiers for Wearite, Collaro
and all other Decks, “Miteeamp’ 24

120a Mora Road, Crickiewood, London, N.W.2
Phone: GLA 1770

|
watts 18 gns. 6 watts U/L. ““Lodestar’’ 7.6 ©r Deposit £2-10-0 & ning further £3.0 .0
25 gns. %ransistor tone control pre- £l 2"' 7-6 d"r"".‘"’ ] of £1-4-6, ! (Head alig , level setting
amps, etc.,, Mixer units, etc. Write ustraced brochure free on request. frequency responsa test.)
’ N FR"H .' lTD Full details on request
HARDING ELECTRONICS RADIOCRAF J. ALLEN JONES LTD.
69-71 CHURCH GATE LEICESTER 122, SOUTH ROAD, LIVERPOOL, 22

& 2BHIGH ST NEWPORT PAGNELL Bucks | | TELEPHONE WATerloo 2205
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SURPLUS STORES
Exclusive
Purchasell

ST.C. RECTIFIER
SUPPLY UNIT No. 11 |
TYPE 2B 10235

Specificacion:—A.C. input 100-260 volts. i
45-65 cycles. D.C. output 24 volts |1
amps, and 130 volts 600 m.a. very con-
servatively rated. L.T. and H.T. com-
pletely smoothed. Al circuits fused.
Mains on/off switch. Built in grey metal
cabinet as illuscrated. Height S5fc. Oin.,
;v&c’llﬁh ife. 74in., depth Ife. I{in. Weight '
b.

These units were originally designed to
supply L.T. and H.T. power in conjunc-

(50 Sl Lo LA b e e | REFINEMENTS Collaro Mark I11 deck
SESEEEE  worm wucn o i
Supplied brand new at a fraction of rhe ' MORE THAN New type power PaCk
il o | 52 Guineas Portable Mullard valves throughout
| EI 7.1 o.o warehouse | 38 Guineas Adaptataps 3-digit rev. counter.
if further technical details are required, Instruction Book will be 5
e e e ambar of hess wntes risdy packed n | Come and hear them or write
original transit cases at a small extra charge. I or full facts and figures. Both

well worth knowing all about.

o
I6’/I7I Edgware Road, London, W.2.  Tel.: PAD 7851
125 Tottenham Court Road, W.I. Tel.: EUS 4982

Alf orders and enquiries to our EZguare Road branch, please.  This is open
all day Soturday.

I SONOMAG LTD.

2 ST. MICHAEL'S RD., STOCKWELL, 8.W.9. TEL: BRI 5441

12 volt, 'in  metal con-
tainer wi carrying
strap. Contents: 3 spare
bulbs, opetator’s lamp
and spare bulbs, morse
key, plugs and 3 coloured
screens (red, green,
amber).

POST OFFICE
TYPE
5000 < 600
MAGNETIC
RELAYS

Manutactured to your specification
{0 A.L.D. and I.E.M.E. standards.
COILS UP TO 80,0000
CONTACTS UP TO 8 AMP
INSULATION UP TO S5KV.
PROTOTYPES 7-i14 DAYS

PROMPT SPECIALISTS IN
QuoTA'ﬂons TROPICALISATION

OVER 100,000 RELAYS AVAILABLE FROM STOCK
SIEMENS HIGH SPEED RELAYS. All values. Ex stock.
Contractors to leading manufacturers and GOVERN-
MENT DEPARTMENTS

12/6 P. & P. 2/6

12 VOLT RECEIVERS |
type 1125d

Contents: two 9D2 valves,
3-1 intervalve wansformer,
one mu-metal multi-ratio
transformer etc.

10/- P. & P. 21

- PROMPT

CHARTBOARD ANGLE LAMP DELIVERY

With clip end.  Suitable tor
Colleges, Offices, D h ete.
Bayonet fitting Globs.

£1.0.0 P. & P. 2

U.S.A. Dynamotors, Type D/M53A, 24 v,
input, 220 v. D.C. output. £1. P. & P. 2/6

DEPENDABLE RELAY CO.

A. PRESTON & SONS |12a Tottenham Street, LONDONW.1

186 Sussex way’ London, N.I9. 2hone : ARGhway 5051 Phone: LANgham 7391/2 (Near Goodge St Station)
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HANNEY

offers

Components for|

OSRAM 912 PLUS AMPLIFIER b
OSRAM 912 PASSIVE UNIT
OSRAM 912 PRE-AMPLIFIER
OSRAM F.M. PLUS TUNER
MULLARD *' TAPE * AMPLIFIERS
MULLARD 510 AMPLIFIER
MULLARD 510 " A" PRE-AMPLI-
FIER |
MULLARD 510 “ 8" PRE-AMPLI. |
FIER
MULLARD 3/3 AMPLIFIER
MULLARD F.M. TUNER UNIT
‘“ WIRELESS WORLD " BAXAND-
ALL PRE-AMP.
‘“ WIRELESS
TUNER UNIT
DENCO MAXI-Q F.M. TUNER
UNIT

WORLD ”* F.M.

Manuals ava‘lable :
912 PLUS AMPLIFIER—4/-; OSRAM F.M
PLUS TUNER —2/6; MULLARD HIGH

METERS

WE CAN SUPPLY
WITHIN 7-14 DAYS

a completa range of moving coil—
moving iron—electrostatic—~thermo-
couple—also multirange mecers—
meggers—pyrometers and laboratory
test instruments, etc.

All to B.S.89.

REPAIRS

Delivery 7-14 days

OQur skilled craftsmen carry out re-
pairs or convert any types and makes
of single and multirange meters.

Where desired, repairs are accepted on contract.
THE V.Z. ELECTRICAL SERVICE

4, LISLE STREET, LONDON, W.C.2
Telephone: GERrard 4861

QUALITY AMPLIFIER MANUAL (

F.M. decails)—3/6; DENCO F.M. TUNER—I/6.

Send Z}d.rpoﬂage.ua;ing ll;!l! required. General
ist al ilabl

L. F. HANNEY

[77, Lower Bristol Road
L Bath

THIS MONTH'S OFFERS

A.C. MOTORS. {-TI.P. 230 volt 50 ¢/s S.P.
Cap. Start. 1,330 r.p.m. 2.8 amps. £4/10,-, |
enrr. 5/« 0.6-H.P. 230 volts 60 ¢/s S.P, 940]
r.p.m, £68/6/~, carr. 7/6. All motors tested
and guaranteed.

ROTARY CONVERTERS. D.C./A.C. 24
volts D.C. input, 230 volts A.C. 200 watts out-
put through transformer. Ideal for television,
where no mains are available. Brand new,
£8/15/-. 110 volts 1).C. input, 230 volts A.C.
50 ¢/s S.P. output, £156. Starter 45/-, carr.
10/-.

400 CYCLE INVERTERS. 24/23 volts
1).C. input, dual output 115 volts 3-phase 400
cycles 750 v.a. and 24,26 volts S.P. 250 va.
New condition and tested.

400 CYCLE ROTARY CONVERTER. 110
volts 0.8 amps D.C. input, 110 volts 0.27 amps.
400 cycles output or 220 volts D.C. 0.4 amps

Whatever your age or experience, you must read
« ENGINEERING OPPORTUNITIES.” Full details ot
AM.1.Moch.E, AMICE.,

ote.), General Cert, eotc., on

“'NO PASS—NO FEE”

& terms awud detalls of

Courses in all branchee

of Epgineering—
trical

Aero

Mechanical
.»Civil,  Aato,

SELENIUM RECTIFIERS

40 ma. to 10 amp., 6 v. to 100 v.
Bridge, H. Wave or P.P.

WITH OR WITHOUT HIGH-
GRADE TRANSFORMER TO
SUIT. These are new goods, best
makes, not reconstructed Government
surplus. Popular types, 6 v. 1 a.,
4/-, 2 a., 7/6, 12 v. 2 a., 8/6, 12 v.
1a.,7/6, 12 v. 3 a., 15/-, 6 a. alloy-
finned type, 27/6, 24 v. 0.3 a., 9/~
0.6 a.,, 12/6, 24 v. 1 a,, 13/6, 2 a,,
15/6, 24 v. 3 a., 21/-, 50 v. 1 a., 24/-,
50 v. 2 a., 42/~, 130 v. 300 ma. h.
wave, 38/-, 250 v. 300 ma. do., 65/-,
110 v. 1 a. bdge., 48'-, 130 v. 80 ma.
bdge., 21/-.

CHARGER KITS

No. 1, a kit for
2v,6v.,12v.,
3 amp. trans-
former, rectifier,
ammeter, all
high-grade new
parts, not rub-

3 - ¢ bish, 52/6,
pa 2 unique convec-
tor housing for

same, as illust., 12/6, p.p. 3/-, diito,
but 2 amp., 43’-, casc 12/6, p.p. 3/-.

Economy 12 v. 3 amp. ki, no am-
meter necded, 346, p.p. 2,6, all with
12 months’ guarantee.

CHAMPION PRODUCTS

43 UPLANDS WAY, LONDON, N.21.
Telephone LAB 4457

Radio, ste.,
ete. If yon're earoing
- lessthan £15a week. tell

you
and write (or yout copy
of * ENGINEERING
" OPPORTUNITIES **
& today—FREE.

T,

[ ] "

# 387 College House. 29-
31. Wright’s Lane.
# London, W.8.

input, 110 volts 0.265 amps. 400 cyeles output,
g METERS. 2fin. squarc flush panel,
suitable for A.R.88 or other receivers. New
stock, 39,6, post 1/6.
PARALLAX BARS. Type P.B.2, with two
graticules mounted in (rames, micrometer
adjustmient, two spare spot graticules and one |
scaled 0-30. Yor map making from aerial
hotographs. Brand new by leading makers,
n polished wood case.
TELEPHONE JACKS, G.P.O. type,
each, post free.
Q.P.O. RELAYS, type 600 and 3000, many
contact ranges in stock.
METERS. We have large stocks of Switch-
board Meters, 4§in. to 8in. dia., many ranges.
Volts, Amps and milliamps. Send us your
enquiries. ANl meters tested and guarantced.
METER MOVEMENTS, D.C. movin

186

Ideal for class demonstration. Amps, Volts,
milliamps. In cases with pointer, 2/6 each,
post 1/-.

Leslie¢ Dixon & Co.

Dept. A, 214 Queanstown Road, London, 8.W.8

coil. |

Telephone : MACaulay 2159

A SPENCER-WEST
BAND IIl CONVERTOR
ton £6 . 5.0 '

® SPENCER - WIST

The Type 80 with printed circuits, panel contro’s
for Band switch and fine tuning and a performe.
ance which ensures enchusiastic sacisfaction.
Handsomely designed and finished to stand on
your receiver with its seli-contained power supply
it juse plugs scraight in.

Full descriptive leaflet on request. Available from ali
Lood dealers or post free direct from the manufec-

turers if any difficuity

SPENCER-WEST LTD.

QUAY WORKS, GREAT YARMOUTH

NORFOLK
‘Phones: Works 4794; Sales 3009
‘Grams: Spencer-Wesg, Gt. Yarmouth

Fidelia

HAND BUILT

The Fidelia linperial gives V.H.F. reception plus
ali the inacililies of a Goe audio ampliter, The
yramnophone pre-amplifier suits all tvpes of pick
upe and bas recording correction for L.P., R.EL.A.A.
and 78 curves. ([ndependent Bass and Treble
Coutrcls are fitted with approx. 24db tota: range
Tape jacks can be titted. Haud built througbout
and avallable with either our Major power
:‘mplmﬂ ut £38 or our Junjor power amplifier

Otber models o our range include:

Fidelis AM/FM Major. 12 valver. Tuned R.F.

atage on all wavebands. VHF. 8 M, sod L
d. mm pr and input

for all pick-ups. Beparate 9 watt power

corractor
ampliGer
Fidelia De-Luxe. VHF rceception plus normss
wavebands. 7 watt push-pull nutw‘l’.‘ Beparate
bass and treble controls 9 Kc filter variable
selectivity on M sod L wavebands. £34/10/-

£~ Full detalls wilingly on request
Eg |3 (6. b stampe s appreciated).

— BN
TELSCOMBE  CLIPPS

RO
~DEVELOPMENTS" 2o Peaceraomm 3156

£ AMAURST ROAD
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NEW S.T.C. AND *‘ WESTALITE"
SELENIUM RECTIFIERS. Largest L.T.
range in Great Britain. Latest Current
Products. NOT Surplus.

REVISED PRICES (3rd JUNE)

. & C. E.H.T. K3/I5, 5/-; K3/45, 9/4;
K3ISO. 2/10; Kanoo. 16,8; all post 4d. extra,
BRIDG CON ECTED FULLWAVE.
17v, Ia.. 13/4; 1.5a, 26/6; 2.52. 32/6; 3a,
3%‘6 30/- 52, 38/6; all post 6d, 33v.

; fa 21/9. 1.52, 48/=3 22. 54/-; 3a.
. 68/-; all post 1/6. S4v, la,
33[-. ISa. 3 2a, 74-- 3a. 74-- Sa. 97-.
72v. la. 42/-; IS: 78/-; 2a. 95/- 3a 95/-
Sa, 124/-; 100v. la, 61/-; I Sa I|2[- 34[-
3a. 134/-; Sa. 180, .all t 2/=,
BRIDGE co ECTED WITH Tiin.
SQUARE COOLING FINS |I7v, 6a,
§3/7; 10a, 61/-; post 2/6.
BRIDGE CONNECTED HEAVY DUTY
FUNNEL COOLED or Tin. SGUARE
COOLING FINS. Both tygu. same pI’IC..

.\

17v. 122, 95/-; 2Da. IIOI- /-3 50a.
280/-; 33v. 6a. 89/~ l02l- I2a I776£-'
20a, 201[6 S4v. I24[-; 10a. 144/-

6a, 160/-; 10a, I“I-: 100v, 6a. 2276; 10a.
270/-, all post 3/-.

REVISED PRICES (7th FEB.)

0.6a., I2I-. I

SOI 7'[- 24v 1,2a,

60[-. 10a. IMI‘ 20a, MI- 36v 1.2a, 47[6'
S5a. 84/-; Sa. 826- 10a, I5416' {00v, 1.2a,

82[6 2.5a, 154/6; 5a. 195/6; 10a, 391/,

All post extra from I16-3I E.H.T. Rects.,

14D134, 25/-; 36E JSIIO post 4d.

| ma. A. C./D.C. metcr-rccts.. 14/6.

Wholesale and Retail

Special Price for Export and Quantity

T. W. PEARCE

86 Great Percy Street, London, W.C.1
OR Pentonville Road. Between King's Crose ani Angel

NEW SURPLUS

TEST OSC. T8170-ARNS. 330 Mc/w with 4, 3Qi's;
2, 969°s; 3 crystals, 1 M/a meter ; plston attenuator
ullhnud 1-1,000 microvolts. Nev, boxed, 75/~ each,
TEST SET TS16/APN. Des! for testing radio
altimeters. Incorporates Wien bridge audio osclliator
300-7000 cycles; 28v. vib, pack; 400-300 M/cs tuned
cavity, also 30v. meter. Bupplied in good used con-
dition with 8 valves, 70/- each. Few falr condition
and less , 45/ each.
MERCURY RELAYS. Mounted in pairs,

ENTHAL

mﬁ”’“" BESTIPIERS. 24v. 10 amp bridgs, 49/
350v. 1 amp mp 4 ave. 2 27/ cach. ’

TRANSMITIER 17 Mk, 2. 44-61

I/u. luppllnd in good used condll.lon with valves,
nd mike and high res. phones and circuit 45/- ea.,

RMERS. R.C.A. spares for ET4338
transmitters. 190-250v. input 10v, 10 nmp, 24v. 10
twice all T and HV InsulaUon, 28/6 ea.
rnfromncl METERS DESIGN !.30 Comprising
Sv. 2 amps 20H choke, 5Z4
50'l 1-EC53, 1-EABO, dozens of
smart grey louvred metal case
10 X 9 X 9in. New and boxed, made by Parmeko.
Unnpeshble eomponent 4.'.““ onl 42/8 each,

or two for 79/
MAINS TRAN!

components all in

COLLARO M single phyer with
Aemlgllo had PU Gited Hi-G cartridge and sapphires,
- ea
U’lﬂ‘l 231 Oumvﬂalnc 12 heavy-duty
(10in. lnn‘) 80 ol
perforated metal case. lde‘l durmmy load for
transmitters,

ype. 6,500 ohm coll, 2M, 2B,

11/ ea. 20,000 ohm cofl, 1B, 1M, 16/- ea.

IPEIAL PRICES QUO‘I'ED for the lollowing valve
in minimum lote of 100. 6ACTM. 6J6, 6K7Q,

Gs 7GT. 6AG5, RLS2, TT11, 12807!. 2X: 1

MC METERS.

. rd. A, mtg, 0-30 mA, O
0-500 mA, 0-2 amps, 13/6 O-IDV AC. (lﬁ), 11/&
0-250 ampa vlth shunt, 47/6. 0-150v.
basic with rect.), 28/6. 2in. rd. A. 0-500 uA. 17/8 ea.

0-1 mA, 21/~ 2iin. rd., pln:-ln 0-250 1A,
oq. fl. 50-0-30 ampa, 0-800v 11/ ea. 3in.
amps. 19/ ea.

Aﬂmmnﬂ Bngland, Scotlend and Wales.
-n'u! we loannol accept oversess orders. 8.4.B.

JOHN ANGLIN

385 Cleethorps Road, Grimsby, Lincs.
Tel. : 56315

. 0-10
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radio upkeep

and repairs

By Alfred T. Witts, AM.LE.E.,
Chartered Electrical Engineer.
8th edition. This practical
handbook explains in an easy-to-
follow-style how to locate faults
how to remedy them and how

to keep modern radio receiver
apparatus in the best possible
working condition. It forms a
most valuable book for ndio
service engi and h

and for all who require a practical
book of “do"s and don’ts.”

15s. net,

““This little book is a godsend. It
is an excellent guide to fault
finding.”"—Engineer.

PITMAN

Parker Street, Kingsway, London, W.C.2

L4
24
Bpeclaliss  tn  8ub-

miniature Telecommunt:
eation Componenis

aéay?ﬂ ..

AIR DIELECTRIC TRIMMER
(Protected by Acetate Cover)

Capacities from 4 to 70 pF in voltages of 500 and
1000 D.C. Width 16.5 mm. Length 22 mm.
Acetate dust cover optional. Insulation over
10,000 megohms. Power factor less than .001.

)AL= |

DEVELOPMENTS CO. I.TD
ULVERSTON, NORTH LANCS

Tel.: ULVERSTON 3306

155

CONDENSERS

CONDENSERS—BLOCK PAPER TYPES. 55 + 5656 mfd.,
8300 volts A.C. 8 x 7 x 7in.,, each 30/-. O0.1uF.
4 kV. wkg., 2 x 3 x 4in., each 3/

VARIABLE RESISTORS with right angle drive to fix
behind pane! 29.56 ohms, 5 amps. at the lower end,
l l Amps. at the higher end. Each 12/8.
98 g'lm 30 amp., 1 pole 2 way 3 bank,

each,

LOUD HATLER 8 to 8 watts, 27/6 each.
TRANSFO! “C™ core, 200/250 volts prl.,
350-0-350 tapped 250-0-230 180 m/a., 5 v. 3 a.

and 6.3, 0.5 a., 25/ each.
280 volts pri., 1‘1504)-1.250, 8 m/s., 3x63 v. 1 a,,
asd $v.1 a., 22/8 ench,

mvolhprl thplnpnoav 3.2ampa., 28/6 each.
230 IUOIB nrl. .3 at 1.7 amp. ct. 6.3 at 03 amp.,

(Post and pwkm: on all transformers, $/3.)
CHOKES. 18 H, at 300 m/a., 110 ohms., 12/8 each.
1H. at 45 m/a.. 3/6 each.

SLIDING RESISTORS. 0.4 ohm 25 amp.. B/~ each.
WA SWITCHES. 4p. 3 wsl-mh,lpnv
1/9 elch (with 1lin. le); 3 p.. 4 w., 1/- each

1 p.. 8w, 1/- each (with }in. nplndh)
mm‘A:lm w- 30 ohms, with 8.P. switch }in.
P! -
DUAL POTS. 2xlme¢s 1}in. spindle, 2/- each, mk
pots with 8.P. ewitch 1}in. aspindle, 2/3
50 k., 100 k., 500 k., Pots with lin. lplndle, 10/.

per don
LEVELS, small for Instraments, etc., 1in. long, |

iin, wide, 1/ each, or 9/- dos.
ILYDLOK FUSE HOLDERS. 5 amp. and 15 amp., £/-

VALVI HOLD!RI. Int., Octal (U.8.A. type). @/- dos,
B.7.0. Ceramic with lower akirt, 8/6 d

COLVERN W/W pots, 25 k. and 50 k. (..relet). 1/6
each, or 15/~ doz.

RS. 3,000 ohme. $0.3%
£/- each, or 20/~ doz.

BALANCED ARMATURRS. (Inscrts), 3/- each, or
30/= dou These are very useful as a smnall
speaker,

IILV;; lch AND MOULDED MICAS. Per 100,

PHILIPS TRIMMERS (Bechive type), 3 to 30 pf., 1/~
100 ASSORTED RESISTORS. }and } W. 15

TERMS C.W.0O. WRITE OR CALL

W. MILLS

3B TRULOCKRD., TOTTENHAM, N.I7
Phone: Tottenham 9213 & 9330

|
|

M. & J. PEARSON

Radio, Television & Radar Equipment
OFFER THE FOLLOWING
STANDARD ELECTRIC MOTORS

All Brand New in Cases “Not Ex-Govt."
and on Money-Back Guarantee

1.—1/6 H.P. Crompton Parkinson 200-220
Yolt 50 Cyc., 1,435 Rev. Capacity Stare,
Shock Mountcd 2in. x 4in. Spindle,
28 1bs. ..ccevennnnn 5 £€4/0/0 each.

2.~} H.P. Delco 200-220 Volt 50 cyc., 1,435
rev. Heavy Duty 2in. x {in, Spmdle.
Capacity Start, Shock Mounted, 33 lbs.

£5/0/0 each.

3. H.P. Crompton Parkinson 200-220 Volc
cyc., 1,435 rev., 2fin. x {in. Spindle

Shock Mounted, Capacity Scart, 56 Ibs.
£7/10/0 each.

4.—1132A Receivers. Used but in nice con-
dition. Special Price to clear £2/19/6 each.

5.—5ignal Generators, Type 106, Salford
Electrical Instruments Ltd., 230 Volt A.C,,

5.5 to 55. Mc/s. iIn nice condition
€4/10/0 each.

6.—Engine Driven Generators, Ref. No.
5U/2362. Type U.O.E.D. Dual Purpose.
i, 400 cyc.. 1,200 Volt Amps.,
29 Volt-100 Amp 3,000w. DC. Brand
New in cases . €2/10/0 each.

7.—A Faw Test Sets, Type 87 still available.
A.C. Mains 5082 150-300 Mc/s. Complete
with Mains Lead and Cables. Brand new

£3/10/0 each

Al Prices include Post and Packing
Scotland and England

263 GALLOW GATE

GLASGOW, C4
Telephone: BELL 0729.
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BAND 3 T.V. CONVERTERS
BY RETURN OF POST

ALL with 12 months’ guarantee (B.V.A. valves, 3 months
%\lmntee) All 3/- each extra, postage. All hx‘

r all I.T.A. stations and all sets exce tps.
State B.B.C. Pattern rejector fitted. l fully wired,
aligned and ready for use. All with power pack, knobs,
aerial switching, metal rectifier and 2 valves ECCS81.

Direct switching from B.B.C. to L.T. A Fine tuning on
No drift.

front.

£4.7.6

With metal cabinet as illus-
trated. Stove enamel grey
hammer finish.

Or Walnut cabinet, £4/17/6.
Lizard Rexine, £4/12/6.

Or chassls, i.e., less cabinet, £3/17/6 (p. & p. 2/6).
Variable attenuator, 7j6 (p. & p. 1/-).

Aecrial Splitter, 8/- (p. & p. 1/-).

Band 111 Aerials, mast mounting: Carr. Paid 3-clement,
27/-; 5-clement, 35/-; 8-clement, 55/-.

Low-loss Co-axial, 8d. yard.

Qur aerials are suitable for loft mounting.

External Crossover unit 7/6 (post 1/6).

Belling-Lee 6-clement Loft Band 3 aerial, 30/-.
POST ORDERS TO CAMBERLEY PLEASE.

GLADSTONE RADIO

3, CHURCH RD., REDFIEI.D BRISTOL
82B, HIGH ST., CAMBERI.EY SURREY

TRANSISTORWISE

‘Reco Special ' 3 transistor
porubl- receives hom- and con-

dun(ncd high gain 1ramc urna(
mounted on metal chassis. Months
of operation from 3 volc battery.
Complete kit with balanced arma-
ture output unit and attractive
plastic case. Only 65/- including
battery. Wmn; clrcuu diagram

parts list 1f- P
l Reco transistor 3 simplified

version for beginners. Daua

The ** Reco ** 2 transistor portable
receives home and continental sta-
tions, uses high gain ferrite :unod
aerial. pl kit with bal
armature output unit !lld neat
plastic pocket case. Only 55/- in-
cluding  battery. W:rm; circuit
diagram parts list /- P.O

* Reco "' all-wave | transistor recaiver,
uses tuned inductance coil and super
sensitive Bell phone for quality private
listening. Plastic case. Completa kit
29/6 including battery. Wiring circuit
diagram parts list 1/- P.O.

RADIO EXCHANGE CO.

27 HARPER STREET, BEDFORD.
TRADE AND MAIL ORDER ONLY,

TELEGRAPH AND TELEPHONE ‘

The UNIQUE BENDER

SERVO & ELECTRONIC

EQUIPMENT

1°-Chansel Carrier Telophone Terminsls.
Liok §.R. Equipment
Apparatus Ssleotive Carrier — 28 Channel.

:p: 4 Oarrier and
11 Carrier ‘Terminals, and Spares.
VT Telegraph 3-channe! Group Units and Repesters.
Amnt 8 Telegra'h 2/4 ToneNo 5 «2 telegraph chumdl)
VF Telegraph Speech -+ Duplex Terminals and Filter

A-ﬂl-uu.
'l'oun.h lma',. + ltmlplu No, 3.
uqnlpmen

Units, 600 ohms, various cut-off frequencles.
llot'orn. Balancing and Testing.

ils
hnlt and Output Transformers.
and Page and Power Supply Recti-
fler Unlu ‘o'r‘

‘eleprinter.
'hl::hon uhbondl, 10 Line and 40 Line.
Piold Tele; 'l‘ype- D. l? and L.
Pohrhul m AN and
tenoator A-mblhl ‘Wiper !'nu M Networks.
Vlbnloll 7-pin Symchronous.

LOW POWER RADIO STATIONS
'1‘““ .:cdt 19, l‘m 2-8 Mc/s and 238 Mc/s Bystems
Al, A2
Winhl Bot mn. Freq. 3-8 Mc/s Systema Al, A2

and AS AM and P
‘Wireless 8ot 31.

Sot 068. Canadiap Walkie-Talkie. Complete

YOU HAVE SEEN

SALES LTD.

(n nddluon to our normat extemlve range of

lbWr Generators. Amplidynes, m.. va oﬁu——-
| INDICATOR UNIT APWOO2EA, 1.VCR97
$-VR91, 2-VRS4, 1-CV1I85, 1-Vi6l, perspex
shield, focus and brilliance oontmls. 8 pota, ete.
Brund new in eartons 87/8. Carr.

RECTIFIER UNIT TYPE 48. mn/m (Westing-
house), input 200-250 v., 50 c.p.a., output 6.3 v.
13A..2°0 v. 110 mA. both wtpuhchokp capacity
smoothed. Interual swilching relay, main awitch
and peon. Size LEx 19x 11}in. Dual outdts via &
and ¢ vay Jones plw Weight 70)bs. Operating
Tempa. — 20°C. |>I|u20 150’0. New in case

TYPE 3, input 200-230 v. 30
c.p.a., outputs 250 v. 100 mA. D.C., 6.3 v. 4A. A.C.
with H.T. volumtu;m! ammeter. New in cases,

70/ each.
(P;: Ll ue/8 LJ mtr with valves, 37/6-

mm TRANSFORMER. Hermetically sealed,

il tiled. Input 10-206-20-20 v. 50 c.p.a. Three
mﬂn ench 3.15-0-3.15 v. 1A. Screened.

x 8in. Vertical or inverted mounting.

35/ uch P.P. 24

116 v. 400 c.p.s. ROTARY CONVERTERS. 26

D.C. mput. Conservatively rated at 45 w. IDC.

manufacture. £6. Carr. 7/6.

MINTATURE RELAY, TYPE 41846D, 8.T.C

Wireless
with all ancillacies.
:ciull-lo 68T, Tropicalized Man-Pack set 3.0 to 5.2
%
Wirsless Sat 88, Walkie-Talkie. 40 Mcfs d-channel
re-set.

18Q Stations. Complete 1.5 Mc/s to 12 Mc/s.
T.0.8. Stations with choice of Power Supply Units 13 v.,
24 v, 115 v, or 230 v.
Wireless Set Q. 14- 10 Ilcll. (w tmplullud
Flexible Mlﬂ. #in. braided in

801t ha, Ol
Al aofus EQUIPMENT
VHF m 100-156 Mc/s 10-channel,
Bo-chmnel or 50-channel.
260G Radio Com,

R (‘omphu with all parts
lncludlnslnvuur fupply U
SCR 588 VHF Stations. 100-1“ lell Complete with all

R. GILFILLAN & CO. LTD.
7, HIGH ST., WORTHING, SUSSEX
Tel.: Worthm; 8719 =nd 30I18I.

Cables Cod
“GIL WORTHING " BENTLEY'S 2nd.

e ——

from previous advertisements what
the UNIQUE BENDER Iooks like.
Now we show examples of a few of the
many jobs it will handle. It also makes
angles, channels, folded and beaded edges
and special sections up to 39 in. long
Quickly, Accurately, and with Professional
Finish.

IRXX-—26. This tool is designed for heavier
work. Ideal for Transformer Cuses.

For 6 page Folder write t0:—

A. A. TOOLS ™

197a Whiteacre Rd. Ashton-u-Lyne
Ever; genuine A.A. tool bears this mark

700 ohm. for 24 v. oparation. D.P.C.O., ber

metically lelled 22,’0 exch. P.P.1/6.

VARIABLE SPEED MOTOR. lle b.p. 116 v.
nso.-p;‘eu with Gr\hun . gearbox

output 0-164 r.p.m. £12/10/~ Carr. 15/~

KLAXON 24 v. MOTOR lel 1/20 h.p. shunt

wound, 2,600 ©.p.m, 35/~ each. P.P. 8-

ACITORS. gl.oex PAPER.

CAP,

0.1.F 5,000 v. wkg. 3jin. x 2§in. x 6}in., 4/6
0.5.F 1,500 v. wkg. 3fin. x 24in. x {in., 3/
1.04F 1,000 v. wks. 2fin. x 1in. x 3¢in. /=
4.0.F 1,300 v. wkg. 3in. x 2}in. x 4{in. 5/8
8.0uF 200 v. wkg. ljin x 2,In. x 4}in.. 3/6
10uF 450 v. wkg. 3lin. x liin. x 4§in, T/

P. & P. alt types 1/-.
COMPUTING POTENTIOMETERS. Cast {iron
frame 21}in. and 14}in. diameters. Resxistance
values 30K and 20K ohms. respectively. Prioces
on application.

Terms: C.W.0. Nett moothly for spproved
accounts,

1, Bauvn Parade, Streatham High Roed, London,
.W. S8TReatham 61458
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The Junction Transistor and its Applica-
tions by E. Wolfendale, Postage I/3...

Magnetic Tape Recording by Spratt.
Postage /3~

Radio T.V. and Electrical Repairs by
Odhams Press. Postage I3 ............

Thlnl A.R.R.L. Antenna Book. Postage

60/~
................................. 45/~

18-

19/-

Transistor Circuits by Rufus Turner

Gernsback Library. Postage I/-...... 22/-
Oscilloscope at Work by Hass and

Hallows. Postage He-......eceuuueceennaee 15/-
Brimar Valve and Tele Tube Manual

No.7. Postage 9d......ccceuuueeieiinannne 8/~
Transistor Circuits for the Constructor

by Bradley No. 2. Postage 4d. ......... 3/6
Fund | Principles of Tr s by

Evans. Postage 16 ...ccceerveereeersacene 48/~

The Mercury Jason Switched F.M.
Tuner. Postage 4d 2/~

Quinns Radio Diary 1958. Postage 64,  4/6
UNIVERSAL BOOK CO.

12 LITTLE NEWPORT STREET,
LONDON, W.C.2. (adjoining Lisle Street)

PORTABLE
TEST PANEL

for workshop

or students’ use

Two separate moving
coil meters for voltage,
current and resistance
measurement. in wood-
en case with metal
front and test prods.

0-

0-10,000 chms

Size 84" x 54" x 24"
light and portable.

caSh £6 (inc. postipkg.) or 30/- down

and S monthly payments of £1
(Total Price £6.10.0.)

Order now from:—
E.M.L INSTITUTES, Dept. T.P.127, London, W.4

ELECTRONIC EQUIPMENT
PROTOTYPE OR BATCH
PRODUCTION.

METALWORK, PLATING,
FINISHING, WIRING,
INSPECTION, TEST

DESIGN AND DEVELOPMENT
FACILITIES AVAILABLE

ALD. AND A.R.B. RELEASE

LOW OVERHEADS.
QUOTATIONS.

AVINASH ELECTRONIC LTD.

AVINASH WORKS,
70 SILCHESTER ROAD,
LONDON, W.10
TEL. : LADBROKE 2688

KEEN

STS.

TRANSFORMERS

Fully Shrouded Up-
right Mounting. Mains |§
Trans for Mullard
510 Amplifier, 300-0-
300 v. 100 mA., 6.3 v. €

2a.ct., 63v. 12.27/- o
Mains Trnas for 510 Amp. and Tuner 300-
-0-300 v. 120 mA. 6.3 v. 2.5 a. ct., 6.3 v. 2.5 a.,
63v.la. 32/-
Primaries for above 200-230-250 v. 50 ¢/s.
Output Transformer, Ultra-Linear, 8,000 ohm.
with 43% tappings, for Mullard 510 Amp. 30/-.
All corefully made to conform to specifications.

Postage 2/- extra on ofl items.

SOUTHERN TECHNICAL SUPPLIES
13 NORTH STREET, PORTSLADE, SUSSEX

Tel.: HOVE 47223

CABINETS

for
Goodmans, G.E.C.,
Wharfedale, Jensen.

STANDARD BASS
REFLEX CABINETS
Wainut, Mahogany and
Oak, as illustrated
(34" high)
127 Spc;koz Model

10” Speaker Model
£9.10.0
8” Speaker Model
£9.0.0
Open till 5.30
Saturdays.

(A. DAVIES & CO. (Cabinet Makers) !

| 3 Parkhitl Place, off Parkhill Road, London»
| N.W.3. GU

LLIVER S775

COLLARO AC.3/654. Three-speed, single player for
A.C. mains 200/250 v., cream fAnish, complete with
tumover crystal pick-up, “ T " type head. Btrictly
tmited quantity st £6/19/6, plus 5/6 oarr.
CRYSTAL PICK-UPS fitted Acos HGP37 cartridge.
Tltra Hghtweight. Our Price 37/6. plus 2/6 carr.
8.SPEED RECORD PLAYERS. Fitted with Acos
turnover HGP59 pick-ups with twin sapphire atyli,
rexine oase with lid, Sited clasps and handle. Worth
10 gns. Our Price £7/15/6, plus 5/6 carr.
4-SPEED GRAM. MOTORS complete with crystal
pick-up. Our Price 99/6, plus 5/8 carr.
I.leil COVERED CABINETS, single piayer size,
itable most to units, transcription
:ro)wn‘ (Motor board uncut.) Our Price 46'6, plus
CATT,
PORTABLE RECORD PLAYER CABINETS to house
h, Collaro or d 120 Ch , with space
for Amplificr and Bpeaker. Raxine fnish in attractive
cnlours. Fitted catches and handles. Our Price
£3/5/=, plus 5/8 carr.
Send stamp 10r complete bargain Mst.

ONALD WILSON & CO.

(DEPT. W.W.), 12 BRIDGE STREET, WORCESTER

NEW METERS

(by well-known manufacturers)

to your

7-14 DAYS

DELIVERY

A.l.D. APPROVED

requirements

METER REPAIRS

by
SPECIALISTS
Phone Prompg and
HOP 1408 Droe

INSTRUMENTS ELECTRICAL CO.

107, Newington Causeway, London, S.E.|

of domestic and car radio.

and printed wiring.

available.

clo. * Wireless World.”

A VACANCY EXISTS

in the Radio and Television Laboratories of a
leading manufacturer, situated in eastern London,
for a project leader to engage in the development
Must be familiar
with current circuit techniques, including trans-
istors, and production design for conventional
Minimum qualifications,
H.N.C. with at least five years’ experience in a
similar capacity. A contributory pension scheme
is in operation and good canteen facilities are
Please reply, giving full details of
experience and qualifications to Box No. 3031

MARCONI INSTRUMENTS LTD.

This Company has immediate vacancies at
St. Albans in its Technical Literature (Tele-
communications) Section; applicants should have
electrical engineering qualifications and ‘or exper-
ience in the design or development of electronic
equipment; the duties are varied and interesting
and the posts provide permanent and pensionable
positions i a well-established Company.

Apply to Dept. C.P.S., 336/7, Strand, W.C.2,
quoting Ref. W.W. 2970H.
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TELEVISION INSTRUMENTATION
DEVELOPMENT ENGINEERS

DUTIES: To undertake the design and development of
test equipment for television, including work on special
television camera a?plimtions. Considerable personal
responsibility and freedom is given, and there are no
set rules regarding the number of people engaged on a
project, the allocation of project leaders, etc.

QUALIFICATIONS: The ability to design and develo
equipment and aggressively progress a project throug|
to the stage where a model is made and the information
is available for a production drawing office. Candidates
should preferably be of degree standard, or Corporate
Mecmbers of one of the Professional Institutions, but
consideration will be given to others who have con-
siderable practical experience in the field. The ability
to progress the project through to a satisfactory con-
clusion is the prime requirement. Due to expanding
activities men with drive and initiative can be sure of
progressive advancement.

Comprehensive gension and assurance schemes are in
operation, and Canteen and Social Club facilities are
provided.

Call any day including Saturday mornings at:

MARCONI INSTRUMENTS LTD.,
LONGACRES, HATFIELD ROAD,
ST. ALBANS, HERTS.

or write giving full details to Dept.: C.P.S. Marconi House
336/7, Strand, London, gﬁ%ﬁg’ quoting reference WW

§

-t

MARCONI
TECHNICAL PERSONNEL REQUIRED
Senior & Junior Electrical Design Engineers

SENIOR & JUNIOR MECHANICAL
DESIGN ENGINEERS

INSTRUMENTS LTD.,,

DUTIES: To undertake the d of Test Equi L covering

qgaclica]ly the whole electronic field, includin,
elecommunication, Guided Weapons, _ and

Nucleonics.  Considerable personal responsibility

and freedom is {iven, and there are no set rules

di of 1 d on a project,

g the r of peop
the allocation of project leaders, etc.

QUALIFICATIONS: The ability to design equipment and
aggressively progress a project through to the stage
where a model is made and the information is
available for a production drawing office. Senior
engincers are usually of B.Sc. standard with practical
experience in measuring techniques, while Junior
engineers are often Graduate Members of one of the

Professional Institutions, or have similar_qualifica-
tions, but this is in no way mandatory. The ability
9 to progress the project through to a f y
conclusion is the prime requirement. Due to ex-
panding activities, men with drive and initiative
can be sure of progressive advancement.

Comal;el:lensive pension and assurance are in op
and teen and Social Club facilities are provided.
Call any day including Saturday mornings at

MARCONI INSTRUMENTS LTD., LONGACRES,
HATFIELD ROAD, ST. ALBANS, HERTS.

or write giving full details to Dept. C.P.S., Marconi House,
336/7, Strand, London, W.C.2, quoting reference WW 2970].
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as used in_the Perdio Pocket Transistor Radio.

For this and other miniature components, apply—

High Sensitivity Miniature moving coil

LOUD SPEAKER

) T Diameter 2". Depth J}
Impedance 3 ohms. Price, including tax, post and packing, 27/6. Cash with order.

VACANCIES IN GOVERNMENT SERVICE
A number of vacancies, offering good career

prospects, exist for:—

0 Radio Operators — Male

. Cypher Operators — Male & Female
Apply, giving details of education, qualifica-

tions and experience, to:—

SPECIALISED ELECTRICAL COMPONENTS

Personnel OfMcer, 6.C.H.Q. (FOREIGN OFFICE)

9-11, Monmouth Street, London, W.C.2

63 Clarsnce Street, Cheltenham.

SIR W. G. ARMSTRONG WHITWORTH AIRCRAFT LIMITED
ARMAMENTS DIVISION
The following personnel are reguirad to fill interesting vacancies in the
ANALOGUE COMPUTOR GROUP

ELECTRONIC ENGINEERS. Applications will be considered from Senior and
Junior Engineers between the age of 26 years and 35 years, with experience of radio
cominunication, carrier telephone or radar display equipment. A knowledge of
servo systems would also be advantageous. The desirable qualifications for these
posts would be a University Degree, but candidates with an H .N.C. will be considered.

DRAUGHTSMEN. Applications will also be weicomed from Senior and Junior
Draughtsmen with design experience of smail radio transmitters, radio telephones,
carrier telephone or radar equipment. In addition, practical experience of precision
mechanisms would be an advantage.

The Armaments Division is situated in the midst. of the Warwickshire countryside,
xta.ncl our newly built Design Otfices und Laboratories offer excellent worklng condi-
ions.

The posts are permanent and pensionable and will“afford considerable scope to
applicants interested in making a career in this type of work.

If you posscss the appropriate qualifications and experience you are invited to
apply, in the strictest confidence to:

Technical Appointments Officer,
8ir W. Q. Armstrong Whitworth Alrcratt Ltd.,
Baginton, Nr. Coventry.,  Quoting Reference Comp|9,

VACANCIES FOR RESEARCH AND
DEVELOPMENT CRAFTSMEN IN
GOVERNMENT SERVICE AT

CHELTENHAM

. INSTRUMENT MAKERS with fit-

ting and machine shop experience in

light engineering.

There are also vacancies where
applicants with experience in one or
more of the following can be considered:
1. Maintenance of radio communica-

tion rzceivers.

2. Sub-assembly lay-out, wiring and
testing of radio type chassis.

3. Cabling, wiring, and adjustment of
telephone type equipment.

4. Fault finding in, and maintenance of,
electronic apparatus.

5. Maintenance of Teleprinters or

her Machi an iated
telegraph equipment.

BASIC PAY: £9/2/4 plus merit pay,
asyessed at interview and based on
ability and experience, as under:

ORDINARY RATE: 10/- to 32/

SPECIAL RATE: 38/- to 70/-.

(o] for aod !
pts. Five-day week. good working conditions,
single accommodation avallable.

Apply to: Personnel Officer,
G.C.H.Q. (FOREIGN OFFICE),

§3 Clarence Street, Cheltenham.
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scientists and engineers at

POWERS-SAMAS research establishment

The continuing expansfon of this leading Company in the accounting machine industry offers
exceptional opportunities for scientists and engineers to engage in the absorbing work of design-
ing and developing electromic, electrical and mechanical equipment for the world market.

The vacancies are all for permanent, pensionable staff appointments at the Research Establish-
ment at Whyteleafe, Surrey. Completed in March, 1957, the Establishment is one of the finest and
best-equipped in Britain. It is in & most pleasant country setting yet is only some 35 minutes from
central London by Southern Region to Whyteleafe South Station.

Generally (and subject to any specific qualifications stated below), applicants should have an
engineering degree, H.N.C., O.N.C., or similar qualifications, and previous shop and design ex-
perience in the electronic, electrical or mechanical fields. A five-day week is in operation and
working conditions and amenities are those to be expected in a modern, well-equipped research
establishment. Applicants should send a brief description of their qua.liﬁcations and experience

to the Personnel Officer at the address shown below.

RESEARCH
0 Senior and junior research
0pen|ngs PROJECT engineers and physicists to
ENGINEERING engage in applied research in
the field of Data Processing.
o t Men with previous Applicants should have a
0us process degreeinelectrical engineering
e x l s planning axd’or methods, PRODUCT or physics, or be Corporate or
engineering experience both WL Sds{e AV Ui 0y Graduate membess of the
electrical and mechanical, L.E.E., or Associates or
fO r for liaison between research. genior and junior mechanical Graduates of the Institute of
design and production. engneers with technical Physics. Apmlicants for senior
quaiifications, and design positions should have some
and production experience experience in digftal
LOGICAL in Ifght engineering to join  computing or allied fields.
Senior Designers and teams improving the desizn  Vacanoies also exist for
Draughtsmen with experience DESIGN and performance of the Laboratory Technicians to
in either the mechanical current ranges of machines. assist in research and
fleld or the electrical Mathematicfans or others A xnowledge of mechanismm  development projects.
and electronics fleld, for with an aptitude for logical design using modern Applicants should have
work on design and design and some knowledge techniques, and an open technical qualifications or
development of modern of computer enquiring mind, are experience in
accounting machinery. for eommercial accounting. essential requiremsnts. electronics or physics.

POWERS-SAMAS ACCOUNTING MACHINES LDAOTED, Research Establishment, Whyteleafs, Surrey.
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Research Development

Design and Prototype
Development of Audio-
Electro Devices and

Equipment. Box No. 2336
clo “W. World"

MULTITONE ELECTRIC CO. LTD.

invite applications from
intermediate and Junior

ELECTRONIC
ENGINEERS

for work on the development and
testing of an interesting range of
new electronic projects. There are
vacancies for engineers with a
wide range of qualifications and
exg:rience \ég to and including
H.N.C. standard.  Experience of
development work or fault-finding
advantageous. Preferred age range
20/30 years but applications will
also be considered from young men
who have recently left schoo! with
Higher School Certificate in Science.
Apply stating age and giving parti-
culars of education, training and
experience to 12/20, Underwood
Street, London, N.I.

FERRANTI LIMITED

Wythenshawe,
MANCHESTER

have vacancies
in the Laboratories for

DEVELOPMENT ENGINEERS

to work on the design and de-
velopment of electro-mechanical
instruments for use in Guided
Weapons.

Applicants should be of at least
H.N.C. standard and although
previous experience of this type
of work is not essential, pre-
ference will be given to those
who have a sound knowledge
of gyroscopic techniques.

The laboratories are housed in a
modern building which is situa-
ted in pleasant surroundings on
the Cheshire boundary. The
Company has a Staff Pension
Scheme and an Assurance
Scheme for Dependants.

The commencing salary will
depend on qualifications and ex-
perience.

Forms of application can be
obtained from

T. J. Lunt, Staff Manager,
Ferranti Ltd., Hollinwood,
Lancs.

Please quote reference DBW,

LAMBS H. MARTIN & CO,,
CADENZA d

ual Impedance Microphone &
table stand £10/10/-. TRIX T43 Amplifier
£19/19/-., APEX band I11 Converter £5/15/=,

‘ TSL LORENZ Concert Soundcorner,
£13/16/3. Richard Allen ‘Golden unit’ spes-
ker 10in. diam. £7/5/6. AM/FM Radio&nm
chassis from £24. Sum&(onl ) for Lists.
ames H. Martin & ., Finsthwalite,
, ewby Bridge, Ulverston, Lancashire.

| PHYSICISTS AND
|| ELECTRICAL ENGINEERS

' Progressive positions are open
to qualified people of degree
[| standard for work on develop-
ment and manufacture of
[| special radio valve and micro-
wave devices.
Initial training at the Research
Laboratories of the G.E.C.
will be available for certain
selected candidates.
Canteen, pension fund and
social club.
Apply quoting T/1 to:—
Personnal Officer, THE
M.O. VALVE CO. LTD,,

Brook Green,
Hammersmith, W.6.

x MANUFACTURERS of VALVES for G.E.C.

T

Test Department at Marconi's, Basildon

Have vacancies for men to take technical responsibility for the
quality of equipments in the fields of

Airborne transmitters, receivers and navigational aids,
Radar;
V.H.F. transmitters and receivers.

Applicants must have at least five years’ experience in one of
the eampmem fields specified and preferably be educated to
H.N.C. standard

Houses are available to rent in Basildon New Town for
successful applicants. Write to

Central Personne) Services,
336/7, Strand, W.C.2, quoting Ref. WW 2600R.

t/v P~ -

E.M.I. ELECTRONICS LTD.

SALES ENGINEERS
ELECTRONIC INSTRUMENT DIVISION

Keen and energetic young sales engineers are
required to deal with a large range of electronic
instruments and industrial equipments. Applicants
should be competent car drivers, prepared to travel
within the U.K‘T or abroad as required. Please reply

giving full details to the
Personnel Department (EL/B.27),
E.M.L. Electronics Ltd.,
Hayes, Middx.

TEST ENGINEERS

required for interesting work in connection with
Radar, Computers, Machine Tool Control Units,
Camera Channels, Microwave Links and similar
electronic equipment. Applicants must have
sound theoretical knowledge of electronics
backed by practical experience in H.M. Forces
or industry. Staff positions and Superannuation
Scheme. Single accommodation available,
Apply, giving full details to Personnel Depart-
ment (C.E.;21), E.M.I. Ltd., Hayes, Middx.

TEST ROOM
PERSONNEL REQUIRED

Duries: Testing and calibrating a wide range of telecommunica-
tion and industrial c instruments.
Qualifications: We shall be pleased to receive applications from
any man with or with d ificati
who is able to demonstrate suitable experiencs
and training.
Call any day including Saturday mornings at
MARCONI INSTRUMENTS LIMITED
LONGACRES, HATFIELD ROAD
ST. ALBANS HERTS.

or write givinﬁ full details to Dept. C.P.S,, Marconi House.
336/7, Strand, d W.C.2, quoti fo wWw 2970G

N e
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RADIO TECHNICIANS

IN
CIVIL AVIATION

A number of appointments are
available for interesting work pro-
viding and maintaining aeronautical
telecommunications and electronic
navigational aids at acrodromes and
radio stations in various parts of the
United Kingdom.

Applications are invited from
men aged 19 or over who have a
fundamental knowledge of radio or
radar with some practical experi-
ence. Trainin, % courses are pro-
vided to give familiarity with the
¢ypes of equipment used.

Salary £600 at age 25 rising to
£705. The rates are somewhat
lower in the Provinces and for those
below age 25. Prospects of per-
manent pensionable posts.

Opportunities for promotion to
Telecommunications Technical Offi-
cer are good for those who obtain
the Ordinary National Certificate
in Electrical Engineering or certain
City and Guilds Certificates, The
maximum salaries of Telecommuni-
cations Technical Officers are Grade
Islll,zi;%m, Grade II £1,030, Grade 1

Apply to the Ministry of Trans-
mrt and Civil Aviation (ESB1/RT),

rkeley Square House, London,
W.1, or to any Employment Ex-
change (quoting Order No. West-

WIRELESS WORLD

THE WAYNE KERR
LABORATORIES

require

ELEGTRONIC ENGINEERS |

& DRAUGHTSMEN

for development work in the following fields: ‘

ELECTRO-CHEMICAL AND

BLECTRO-MECHANICAL

A.F., V.H.F.,, U.H.F, AND
MICROWAVE MEASUREMENTS,
INDUSTRIAL PROCESS CONTROL EQUIPMENT,
PULSE TECHNIQUES.

Measurements techniques introduced by
The Wayne Kerr Laboratories are findin;
increasing outlets in a world-wide field of
Laboratory and Industrial use.

Attractive and  interesting itions
offeri scope for initiative amr“nbilixy
are available for Senior and Junior Develop-
ment Engi and D

For Senior posts a minimum of Honours
mee Q A A ) 1, £ 1

or eq
qualifications is required, with several
years’ experience in the development of
electronic instruments. For Junior posts
%ualiﬁaliom ranging from O.N.C. 1o
egree Standard are ptable. Draugh
men are required to have experience in the
mechanical design of Electronic apparstus.
All appoi arc per carry
attractive salaries and qualify for member-
ship of the Staff Pension Fund.
Applications, which will be treated i strict
confidence should be addressed to:
The Chief Development Enginea:
Wayne Kerr Laboratories Ltd.,

3,Sycamore Grove, New Malden, Surrey.

!

161

FERRANTI Lno

ELECTRONICS
DEPARTMENT

have the following vacancies for

(1) JUNIOR ENGINEERS for
development work on MICRO-
WAVE VALVES at the m-

any’s Wythenshawe, outh
nchester, branch. A standard
of approximately Higher Nat-
ional Certificate in Electrical
Engineering is required.

(2) A GRADUATE ENGINEER
interested in production, for
work on technical problems in
the groduction of SEMI-CON-
DUCTORS at the Company’s
Chadderton, Oldham, branch.
Previous experience in the Semi-
condutor field is not essential
since an initial period of training
in the laboratory would be
provided.

The Company has a Staff Pension
Scheme and an Assurance Scheme
for Dependants.

Forms of application can be obtained
from

T. J. Lunt, Staff Manager,
Ferranti Ltd.,, Hollinwood,
Lancs,

minster 2109).

Telephone MALden 2202,

Please quote reference PDHI or 2.

DESIGN AND DEVELOPMENT ENGINEERS
(8enior, Intermediate and Junior)

Required for the Modern Laboratory of a prodgresswe
Engineering Company engaged in the advanced develop-
ment of glectronics and Mechanical Engineering in
connection with guided weapon and other applications.
The Design Laboratory is expanding ffx‘i]pldly and, there-
fore, opportunities exist which give scope for indi-
vidual initiative and advancement to applicants .who
possess H.N.C. and who have also had previous experience
in this field. A salary of up to £1,500 per annum will be
paid to the selected candidates according to grade.
Applications, which will be treated in utmost confidence,
should give full details of qualifications and experience
and be addressed to:

BOX No. 2911 ¢c/o WIRELESS WORLD

SENIOR TECHNICAL

ENGINEERING STAFF

A London Engineering Company invite applications
from project engineers who are capable of taking
charge of electronics and mechanical engineering
development in connection with guided weapon
and other applications. These positions are per-
manent and offer ample opportunity for further
advancement. The commencing salaries, which will
be in the region of £1,500 per annum upwards
according to qualifications and a(pericnoe,.will_bc
subject to review on a generous scale. Engineering
degree or H.N.C. Replies, which will be treated in
utmost confidence, should give full details of quali-
fications and experience and be addressed to Box No.
2686 clo * Wireless World.”

SPECIAL PURPOSE

COMPUTERS

The Kidsgrove Works of the English
Electric Company are considerably expand-
ing their activities in the field of Special
Purpose Digital Computers, and are building
new development laboratories, pleasantly
located on the Cheshire-Staffordshire border.
There are a number of vacancies for Senior
Engineers in the Computer team. Candidates
should have had experience of logical and
circuit design of computers, but consideration
will be given to candidates having experience
in the design of other complex pulse cir-
cuitryy. The Company operates a Staff
Pension Scheme and unfurnished tenancies
of recently built houses will be available for
successful candidates immediately.

Applications giving full details of qualifications
and experience should be made to:

Dept. C.P.S. 336/7 Strand, W.C.2,
quoting Ref. WW 306D.

o~ ore
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A.R.B. Approved Stockists

Z & 1 AERO SERVICES LTD.

THOMSON-VARLEY
POTENTIAL DIVIDER

Manufactured by H. Tinsley. This
is a precision potentiometer having
three decades plus divided wire,
total resistance 70,000 ohms; re-
solution 1/100,000 of total resistance.
Built-in galvanometer appr. | micro-
amp. F.S.D. Accuracy .01%

PRICE .. £25

......... Ceececcrecccertcctseee

EDDYSTONE 358X COMMUNICATION
RECEIVERS

40 kcfs to
31 mefs with
ten  plug-in
coils.

PRICE, tested and aligned, complete with set
of 10 coils  .oeviiiiiiiiiiiiiireeennees £210 0
Packing and Carnua £l

COILS, range “ A" to **} " inclusive 17/6 each.
Per set of ten, in wooden tray............ £6 10 0
Packing and carriage 2/6 per coil or 10/- per set
of ten.

For details see November issue.

BEAT FREQUENCY OSCILLATORS

Furzehill No. |, or equivalent, 0 to 10,000 cls.
mains operated .........cce.eenneiiennens 2 (]
General Radio Type 613, 0. to IZSOO cls.
battery-operated £25

Marconi TF-195L, 0 to 40,000 cg mams
operated .......ccoiiiiiiniiineiiiiieiieeennns o0
Marconi TF—I’SL4 (Wide range), 0 to
IS0 kc/ I e arwaan e — £72 0 0

B.S.R. Type LOSO, two-dial type, O to I6000
c/s, mains operated  .......cccoceernes 0
General Radio Type 700A (Wndo ran(e).
0 to 5 Mc/s, mains operated... . £58

BRAND NEW AMERICAN TEST KITS

as illuserated in | ssue, isting of
Frequency Meter BC- (150-235 Mc/s);
Test Oscillator =196 (150-7.35 Mc/s); Test
Receiver BC-1066 (150-235 Mc/s); Range Cali-
brator BC-949 (8 to 8| kcfs), and Indicator
BC-936 (R.F. Rectifier with video output). All
these are portable battery-operated instru-
rIn;nu Ev;rkin( off 135 v. or 45 v. H.T. and
v

PRICE of complete set of five units as above,
brand new ........cceenieeene 00

Packing and carriage

£ 0 0

MARCONI OUTPUT METER TF-340
Meter scale 0 to 50 mW/0 to 17 dB; Meter
Multiplier 0.1-1.0-10-100; impedance values
25-30-40-50-60-80-100-125-150-200 ohms;
Impedance Multiplier 0.1-1.0-10-100.

PRICE, fully overhauled ..£32 10 0

SIMPLE TWO-DECADE WHEATSTONE
BRIDGES

0 to 200 ohms in one-ohm steps (no ratio arms);
built-in galvanometer 2.5-0-2.5

R RICE s £210 0
Packing and carriage 7 6

FOSTER MODEL ‘“D"” PORTABLE
THERMOCOUPLE POTENTIOMETER
Ranges: 0 to 20 mV and 0 to 60 mV
Calibration:

0 to 1600°C. for Pt—Ptl3%Rh.

0 to 1300°C. for Chromel/Alumel.

0 to 1040°C. for lron Constantan.

PRICE, complete with Standard qul £n 00
Ditto, with Potential Divider........ 00
Packing and carriage £I 00

tereesennee

TAYLOR MODEL 160A OUTPUT
METER

Meter Calibration: 0 to 25 mW.
Mecer Hultipliqr: .0l-,10-1.0-10-100.
Impedance ut:m(s 2. S-S-IOO-IZS-ISO—M-
40008000 20,000 ohms.
PRICE, fully guaranteed

..£€21 0 0

METERS
24in. centre zero plain scale M.C. Galvano-
meter, microamps, projection mount-
ing, plug-in type 12 6
24in. round projection mounting M.C. Milli-
ammeter, 0 to 500 m. 8 6
24in. round ﬂush-moumm; M.l. Volemeter,
0 to 300 v. A.C., with internal matched re-
s et e —. 5 2 6

V.H.F.

AIRCRAFT TRANSMITTING &
RECEIVING EQUIPMENT

Crystal controlled, range 1I5 to 145 Mc/s;
g:\;vbesr output 4 watts; total weight approx.

TRI1520 4—channel installation.
TRI1936 10—channel installation.
STR9Z 44-channe! automatically
installation.
All released to A.R.B. requlrcmen:s and supplied
ready for use, p with g rack,
aerial, control unit, plugs and receiver head-
gear usembl
Prices and details on application.

tuned

SCANNERS RC-94 for SCR-72° RADAR
EQUIPMENT,
Prices and details on apphcanon

BD-7| and BD-72 6-line and I12-line
AMER|CAN TELEPHONE SWITCH-

BOARDS
FIELD TELE-

EE-8 AMERICAN
PHONES and Spares.
UC 10-line SWITCHBOARDS and large
;slsortment of spares, including P.O. 201
ugs.
COLLINS TCS TRANSMITTING &
RECEIVING EQUIPMENT, |5 to
I2 Mc/s; complete installations and spares.
BC-191 (12 v.) TRANSMITTERS, Spares
and Tuning Unics.
AMERICAN "COMMUNICATION
RECEIVERS BC-312, BC-342 and BC-348.
R.C.A. AR-88 COMMUNICATION
RECEIVERS and large assortment of
Spares.

SCR-269G and ARN-7 RADIO COM-
PASS INSTALLATIONS, and all Com-
ponent Units,
ARC-1 V,H.F. AIRCRAFT TRANS-
MITTER-RECEIVERS.
Large assortment of Plugs and Sockets:
British 5X and |OH series, American
Cannon and Amphenol, etc.
American and British Aircraft Headset and
Microphone Equipment

Prices and details on application.

INSULATION TESTERS
EVERSHED ‘* WEE ** MEGGERS:
100v. ...

£12
500 v. INSléLATth‘

TEST| 0

EVERSHED Serie s |, 500 v. MEGGERS £22 10 0

EVERSHED Series’ I, 1000 v. 100 megohm

MEGGERS, from .......ccceeveeerenennns €27 10 0
All Fully Guaranteed.

A.C. MAINS POWER PACKS for 200/
250 v. mains, output 300 v. H.T. ac 200 mA
and 12v.3amps A.C.,L.T. Size74 X 7 x I134in.

PRICE, brand new £3 0 0
Packing ond carriage .....coccovvennnne 10 0

MARCONI| VALVE VOLTMETER

TF4288/1, .10 to 150 v. in five ranges; resonant
frequency approx. 400 Mcfs. Brand new, with
spares, in transit c3se  ......ceeoenee £35 0 0
Service equivalent of the above, overhauled
and guaranteed £17 0 0

Packing and carriage .....c..ccoevvenenne 150

ceseteterrtcttenrrsaiens

25 kVA WELDING TRANSFORMERS

for 230 v. mains. Two output sockets 25 amp
and 50 amp at 50 v. Output voltau adjustable
by means of ‘' off-load ** tappln‘s Permissible

momentary overload up to 100%. Waterproof
input and output sockets.
PRICE, brand new coo0aoen .£1S 0 O

Carriage £1 10 O

BC-221, BC-312,

BC-34

Telephone AMBassador 0151/2

BC-348, ARC-J,

Please write for further details of the above equipment and for
Complete Catalogues of Radio/Aircraft and Test Equipment to:

Z & I AERO SERVICES LTD.
14, South Wharf Road, London, W.2

We are always buymg American Test, Aircraft and Radio Equipment, such as:
ARC-3, ART-13, ARN-6, ARN-7, etc.
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Rate 7/- lor £ Nnes or less ana $/6 lor every additionsl
ling or part thereo!, average linu 6 words, Numbers
2 words plas 1/, (Ad replies: Box 0000 ¢/o *‘Wireless
World®* Dorset House, Stamtord ll London, 8.E.1.) Trade
discount details avalladls 0o App!luuun. Press Day February
1968 e, Thursdsy, January 2od. Mo responsivility
socepted for errors.

WARNING

Readers are warned that Government surplus
components and valves which may be offered
for sale through our displayed or classified
columns carry no manufacturers’ guarantee:
Many of these items will have been designed
for special purposes making them unsuitable
fomggivilion use, or may have deteriorated as o
result of the conditions under which they have
been stared. We cannot undertake to deal with
:hny ecdomplm'ms regarding any such items pur-

ased.

NEW RECEIVERS AND AMPLIFIERS

M/FM chassis, with or less o/p. stages;
£14.—Bel, Marlborough Yard, N.19. (0183

.M. Tuner, switch-tuned, A.F.C..

comp. I.F.s, 7 valves, 1

V. 250v. 50mA, 8in x5nx4in. very

smart, brand new. few only. £12.—" Willlams

?{oux;d." 32, Marlborough Park Ave., Bidcuf
ent.

HI-FI at low cost; our AM/FM R/G chassis
and feeders are grand performers at
highly competitive prices. we particularly em-
hasize our Model A/F834, and 8 valve 3 wave-

and 4 watt chassls with gram switching;
also Model A/73 AM/FM feeder. trade enguiries
invited.—Bayly Bros., 46, Pavilion Drive, igh-
on-Sea, X.

SHIRLEY LABORATORIES, Ltd.. 3, Prospect
Place, Wortl:ing, Sussex. Tel, 30536.
TH]!: TWA/ﬁgls stereoso‘xeucm u:ge ;‘em:n‘agg

replay 4 er, separal eter
Tecord and playback on both channels, 13watts
O/P each channel, 96gns, TWA/15 tape record-
ing and reproducing amplifier, 13watts O/P for
Wearite and Collaro decks, GSzns w A
recording and replay pre-amplifier. g’n
with valve voltmeter monitoring; type SB/1- 15!:
high-fidelity amplifier. exceptionally wide tone-
control fystem, 40mv sensitivity, 20gns; with
two inputs and 3-position gram filter, 22gns;
specialized amplifiers for the musical and
scientific industries including the Mullard
20w [0095

RECEIVERS AND AMPLIFIERS—
SURPLUS AND SECONDHAND
OR sale, 2 only, 1155 transmitter receivers
and Power Paks; at £7 each.—Alrviews.
Ltd., Manchester Airport. Gat. 5502. (7517

H Rx's and coils in_stock. also ARSS.
803483 CR100. etc.—Requirements please

& 1. Service, 254, Grove Green Rd
London. E.l11. Ley. 6. (0053

RCA orthophonic amplifier, pre-amplifier,

tuner, Collaro S-S‘E'eed t.ranscrlption
motor. studlo P pick-u B. cabinet with
large record apace; .B. T.12 tweeter,
woofer and crossover unit in console corner

inet, cost £150: best offer over £85; h.p.
::l:l.leble —Hayes Radio. N.7. North 13?9558

RECEIVERS AND AMPLIFIERS WANTED
£3O reward Aeromagic Recelver 1935/1936.
Cash for Servicing Manual, Box No.
3023. (7546

TY RECEI VERS

SURPLUS AND
FOR sale, white Ibbot.son grojectlon T V. set,
suitable for use in staff recreation room;

spected at City Hospital, Chester.—
%ergem Sep:retary. Chester & District Hospital
Management Committee, 5, King’s Build| nsgls.
Chester [7513

LOUDSPEA'&%RS—SURPLUS AND

Pléﬁ Vow. loudspeakers; £7/10 each.—

& Electronic, Ltd., Tombland,
Norwich. (7520
TEST E UIPMENT—SURPLUI AND
ES a ECONDMHAND
IGNAL generators oscilloscopes, output

meters, vuh:e volnmgterka tr:quency‘rlne:un
-range meters in stock; your enguiries are
n;um e E’equ rements to T, & Service.
254, Grove Green Rd., London. E.11. Ley. 4386

OLTMETERS 0-20 M.1.,, P.G., Res. 20ohm.

P/V sln 20/-; 0-20 M. c 3q. face, black dlnl
2in 15/6; 0-80 M.C., round, white dial 2in 17/6
0-500 x .G.. with ext, res., 4in 35/-;
Electrostaucs 0-2,000 flush fitting 2%in 20/-:

zugxl"f'm' 2‘"R25é3mzl§°15°5 numbe':
Lafosstar B (7

SSUTANIHNIRERR e

CLEVER STICKS?

clever hands . ..
and clever brains

keep Partridge transformers in
the lead. The finest possible
materials, constant research
and development ensure that,
almost inevitably, in any am-
plifier specification, the words
“Partridge Transformer re-

|
|

commended” will appear.

PARTRIDGE

~;\.
eI

ECONOMICAL DESIGN

MEANS PRICE REDUCTION
|OVER TRANSFORMERS WITH
LESS EXACTING SPECIFICATION

P5000 Series 95/_

20 WATT MODEL
high * fidelity output

® A range of truly *¢ hi
ansformers es| y suited to the
well-known Osram and Mullard Am-
pliﬁer designs. The primaries are
for ultra-linear connection at
43°°, and on certain models at 20% it
give ornmum performance at various
power levels up to 50 watts for operation
with such valves as KT88, KT6S6,
EL34, N.709, EL84, etc.
[ ] 'l'he series includes a mains transformer
styling with specification to
sun the Mullard 5-10 and Osram 912
amplifiers.

Write for full details of these and
other specified transformers.

PARTRIDGE

TRANSFORMERS LTD
TOLWORTH SURREY
Phone ; ELMbridge 6737/8

DYNAMOS. MOTORS. ETC,—
SURPLUS AND SECONDMHAND
1 500 cycles alternators 2KVA. 80v.—E.W.8.
Co., 69, Church Rd.. Moseley. Blrmlngs
l NEW COMPODNENTS

CRY AL microphone inserts (Cosmacord
6/4); guaranteed newly made and

boxed 15/ Qgst free.—Radio-Alds, Ltd., 29,
Markeét St., Watford, Herts. (0170
CDMPDNENTS- sURPLUl AND
SECONDHAND

300 condensers.

ck, unuse
Avenue ls&‘

Og'l“l‘iERtN s!‘iADIO dbU PPV{;YC' Lué“ 11, Lattle
ew por London our ais-
played advertisement page 164.
RADIO CLEARANCE, Ltd 27 Tottenham

Court Rd., London Tel. 9188.
MAINS transiormers prl 110v. 22
300-0-300v, 4y 2amp, 6.3v
condenser,

.0005, vnr

-y,m spindle, 4/-. P.M, 1
NGLE tetrode t.ube. fully ndjusuble. ’7/6 T.V.
mzelssl reTctmelrs 250v

25u1 350V wkg. Metal-
d  stock; otters.—Tel.
{7550

PARMERO 8h 100ma chokes, 7/6.
WIRE-WOUND pots, 100(), 1lin spindle, 2/6;
?elkers P.M., 5in 50 speech coil, 16/6; sheet
sugﬂ&lrml\%lrgez variety of sizes in stock.
NIATU! electrolytics for transistor
circuits, 6mfd, 8mfd, 3v and 6v size 4inXAain,
i6mia, Swmla, 3v and 6v, size HeinX wmin, 2/9
ELECTRO .YTICS t.{ voltage, size, t
ot mouniing; 50m§d ESV 5Alnx in, tag, 1/6
100 6; mid, 12v,

mid, 12v, 1.
4%1n X buin.
1/3;
o
B n b 5
2/6; 16mid, 350v, 21n)< in, pronz 1/9; 20:113
450v, 2inX%in % - mfd, 275- -350v,
2in x@én cl p. 2/-,_32m a, 275-350\7 2inX lin,
2/ d, X1in, clip, 2/6; 32mftd,
450v, 2inX1in, W/E. 2/9 40mfd, 150v, 2lnxlin
Bomid l/s?o 525v 2m5°'1' zmzxsm'sopr?g 8- 2w,

- m, .

2inx in K 00mtd” “hro-35 e

70-350v, 2i
1!/,m. cbp 3/3 odmxd sso 9357, 3in X Lin.
prong, 346
grong. 3/6:

{asmtd, ' 350.aasy, " 3 X

200mid, 35v. Ligin it z"XI }‘-’;
m(dsxz.‘)»?-.’oz’]SV Sinxis, B/t 2omid 375”
n n, prong, = 8
35inx 1%, ﬁ/-.‘ 250mid, pla, 365

mfd, 2
6v, alnxlln. cllp, 2/ 1,000m1td, 2 3
clip, 1/6; 2.000mid, 12v, 2inX1%in, W/ :
2.000mfd, 35v. 3inX1%in, clip. 3/6; 2.000mfd
S0v, w,inxzm clip, 5/-; 2.
7‘"‘ 5/ P4 O(S)O?ﬁfdi e
lem \d z‘m

50v, nx gm

2 X lin, clip, /6, 40+-40mfd. 450v, 5mxl
RS gl Ny

150v, 2inX1lgn, yh Y] p' %+

1,000m{d+1,000m{d. 6v. SinX1in,  cli :
154154 24mid, 275-350v, annxun. prong, 3/6;
16+8+4mfd ..75 350v, 2Inxl n, prong. 3/6:
20+4-20+10mid, 275-350v, Xx1in, prong, 3/6;
20+20+20mfd. 150v gzligxlln pronz. B

+25+20mfd, 150v, X134 f 9’
324324 2mid, 5-350v, 3/-; 324324 8mfd,
350~425v 20X 1%in, clip, 376 40+ 30+ 20mfd,
75-350v, 3inX1in, prong, 3/6' 40+ 30+20mfd,
375-350v+25md 35v. 3inX13%in. prong. a/-%
50+-50+8mfd. 275- 350v 31n)<l in, prong, 4/6
504504 d,” 350v, X13%in, prong, 5
200+250+250m(d 27! 350v alainX 2in, (lp,
g]h 54})+20+10+10md 350-425v. 21nxl%ln
ip, 5/-
ALL above are guaranteed new and unused
manufacturers surplus
TRADE enquiries welcomed.

ALL Frlces Include gnckm% and .fost 'l?otunhn
m

&
n.

ur t Rd., London W.1  Tel. Museum 9

(00 5

]NFW and used radio and television spares
nd components, low grlces. valves from
1146. all guaranteed; lists 3d.—J. Palmer (W),
en Lane, London, N.W.10. (7559



164

WIRELESS WORLD

JaNuary, 1938

000000000000 *

SOUTHERN RADIO’S
WIRELESS BARGAINS

TRANSMITTER-RECEIVERS. Type 38 Mk. li
Walkie Talkie,

@ See Special Offer Opposite @

GOMPONENTS—SURPLUS AND

SECONDHAND
ADIO 1 dealers, manufacturers;
send for our list of brand new clearance
.ines in radio and television comronent.s. etc.—
F., Dept. WW, 10, Sackville 8t.. Brad-
ford, 1. [o13
AGSL]PS at low jprices, fully guarantesd.
in Resolver No. 5 (AP 61), b0y
,50c/s. unused each in tin, 35/-. 14 21
large stocks of these and other types.—P P
Crawshay, Pixmore Way tchworth
Herts. Tel. 1851 (0037

TRANSRECEIVERS. Type “18'° Mark lil. Two |

Units (Receiver and Sender).
ammeter, etc. in Metal Case. Untested, without
guarantee but COMPLETE ﬂ[lﬁl‘.
ATTACHMENTS for *'18" Transreceivers. ALL
BRAND NEW. Headphones 15/6; Hand Micro-
phone 12/6; Aerials 5/-; Set of 6 Valves 30/-.
RECEIVERS R.109. S.W, Receiver in Case, eight
valves, Speaker and 6-v. vib. Pack. Untesced, no
guarantes but COMPLETE £2/18/6,
RESISTANCES. 100 Assorted useful values.
New wire end 12/6.

CONDENSERS. 100Ad. Mica: Tubular; etc. ISI-.
BOMBSIGHT COMPUTERS. Ex-R.AF
NEW, Hundreds of Components, Gears, etc
Idea} for Experimenters £3.
LUFBRA HOLE CUTTERS,
to 3{in. For Metal, Plastic, etc.
QUARTZ CRYSTALS. Types F.T.24! and
F.T.243. 2-Pin. {in. Spacing. Frequencies between
$,675 kes. and 8,650 kcs. (F.T.243). 20Mcs. and 38.8
Mcs. (F.T.241. S4th Harmonic) 4/- each. ALL
BRAND NEW. TWELVE ASSORTED CRY-
STALS 45/-. Holders for both types |j- each.
Customers ordering |2 crystals can be supplied
with lists of Frequencies available for their choice.

Adjustable tin.

MORSE TAPPERS. Standard type 3/6; Extra |

Heavy on Base 5/6; Midget 2/9.

TRANSPARENT MAP CASES. Plastic
14in. x 10fin. Ideal for Maps, Display, etc. 5/6.
DINGHY AERIALS. Ex-U.S.A. Reflector Type

4/6.

STAR IDENTIFIERS. Type ! A-N Covers both
Hemispheres 5/6.

CONTACTOR TIME SWITCHES. 2impulses
per sec. in case 11/6.

Post or corr. extra, Full list Radio, Books, etc., 3d.

SOUTHERN RADIO SUPPLY LTD
11 LITTLE NEWPORT STREET,
LONDON, wW.C.2. GERrard 6653

@ AERIAL EQUIPMENT. Poles, Masts,

Dipples, Yagi, Microwave arrays. Whips,
I2in. Whips to 90fc. Masts.
@ CABINETS AND RACKS. 36in. to

96in. high, standard 19in. wide.
@ CONDENSERS up to 10,000 mfd. and
50 kV.

@ FUSES. Cartridge and E.S. § amp. to
600 amps.

@ INSULATORS. 80 different pacterns.

LOUDSPEAKERS 3in. dia. to 50 watc
heatre Systems.
@ METERS. 2in.to 2in. dia. 120 different
types.
@ POWER SUPPLIES. Generators,
Rectifiers, Vibrators, Inverters, Dynamotors
from 2 volts 100 amps. to 36,000 v. { amp.

@ RECEIVERS. 80 types available from
15 kefs. to 600 mc/s. including portable, D.F.,
Table Rack and Pedescal.
@ TEST GEAR, American, over |00different
types, Meters, Calibrators, Signal Generators,
etc.
@ TELEPHONE AND TELEGRAPH
EQUIPMENT. Single- and multi-channel
apparatus, filters, switchboards, power
supplies, perforators, printers.
TRANSFORMERS Audio and Power,
200 types from 2 volts to 18,000 volts and
up to IS kVA.
@ TRANSMITTERS, 60 different types
from UF-1 Handie Talkie to G-50, 2,500 watts.

FULL LISTS AVAILABLE

Send your requirements. All p acking and shipping
facilities,

ORGANFORD, DORSET
Telephone : LYCHETT MINSTER 212

Six Valves, Micro- |

! ‘quality mics. ** Caden:
| tuners, etc.;

4
|

‘ww
| o
I

[LLUSTRATED Catalogue No. 13 containin
over 450 items of Government surplus an
uipment, refunded
00ds, 2/6 overseas sea mail.—

Arthur Sallis Radio Control, Ltd., Department
.. 93, North Rd.. Brighton. [0193

CATHODB ray tubes, used but in good work-
ng order. with 3 months’ wrilten guaran-

| model radio control
on purchase of g

£4/10 plus 12/6 carriage, etc.,
17in, Muliard and Mazda. nn equivalent types
nly.—Enquiries and orders in writing only to
B} 379, Staines Rd., Houns-

_P._Distributors,
ddx.

low {7431

NEW GRMggPHONE %_ND SOUND
LASGOW.—Recorders bought. sold, ex-

changed. cameras, etc,, exchanged for re-
corders or vice versa.—Victor Mor: 406,

Argyle 8t., Glasgow, C.2. 0201
CINE -VOX disc, recording mechanisms for
P. or standard operation from ns.-
also completo t.ape/dlxc or dlrect an-

l-es from 50gns-112gns.
DEMONSTEATIONS can be arranged in Lon-

don.—For full details write to .T.S., Ll.d.
° Coplow,”* Park unton, N. Devol

Bra:
Clllers by appointment oniy.

SPECIAL tape offer at (reaz savlnz' 1 2oon
lastic recording uP 7in

price 22/6, p. &P 1/6; also 850ft (lonu plny)

pluiug tape on 5in reels, our price 19/6,

]é 0000O0OGOOOOIOS

'SOUTHERN RADIO’S
SPECIAL OFFER of

TRANSMITTER - RECEIVERS
Type 38 Mk. 11 (WALKIE TALKIE)
A recent direct Large Purchasa of this well-known
Tx-R enables us to make this

VERY SPECIAL OFFER

TRANSMITTER-RECEIVER. Type 38" Mk il
complete in Metal Carrying Case, 9 x 6}in. x 4in.
Weight 6 Ibs. Frequency 7.3 to 9 Mcs. Fiva valves
£I[2f‘ post paid.
ese
Tx-R's are
in  NEW
CONDI.
TION, but
owing to
demand
they are
not tested
by us and
carry no
guarantee,
| but should

{ EERVICE:
ABLE.
ATTACHMENTS for

‘38" Trans-

Type
receivers. ALL BRAND NEW: Headphones 15/6;
Throat Microphones 4/6; Junction Boxes 2/6;

Aerials, No. | 2/6, No. 2, 5/-; Webbin,
Haversacks 5/-; Valves—A.R.P.12 4/6, A.
3/6; Set of FIVE VALVES 19/- the set.
OFFER No. 2:
Transmitter-Receiver ** 38,"" as above, com-
plete with set of external attachments, 42/6,
post paid.
| OFFER No. 3:

4-:
P4,

/

?-Ho'ro OPTIX (LONDON). Ltd., 73, Praed
St.. London, W.2. Pad. 2891. 17355
APE Recorders, Ferrograph, 76gns: Refl

graph. £87: Brenell, 48 gns: tepe decks,
Wearite, Collaro, Truvox: mlcrophones. Reslo.
S.T.C., Acos;: amplifiers, Leak, F
£42; hre purchlse tacilities available; hlgh
xidelltX Fe to disc service.— baa Record
Co. Kimberley Ave., Liverpool, 23. [6884

IN accordance with our policy of onhly supply-
ing the best, we are happy to announce that
we are now accepting orders for the Quad
Electrosntlc Loudspeaker, in our opinion one
[ e most outstandi advances xf
Fldem so far. Price £52. All top grade Hi-
Fi an Recordln( Equipment supplied, Leaflet

on reque
AMB%A RECORD COMPANY, 4. Kimber-
leyzA"' Liverpool, 23. Tel. Great (:l[‘%gy

NO interest charges with all makes of tape
recorders; ask us about our new high
quality-low cost Addatape—can be connected
to amplifier making a real hi-fi recorder, or
plugs into radio: leaflets and prices on request;
special offer, 1.200ft plnstlc recordin; nge
only 22,6 post free!—E C. Kingsley & Co.

132, Tottenham Cowrt Rd., London, W.1
Euston (7560

APE recorders for home and industry:
Brenell, 53gns; Ferrogn h recorders from
79gns; Leevers-Rich. from u:(:ordlngI to
specification; Standard and L‘P, tapes: high
za ' Reslo. etc.; speakers,
take/disk and complete recording
service.—" Erolca ' a»ound Recording Services
(1949), 31, Peel St., Eccles, Manchester. Eccles
1624.  Director: Thurlow Smith, ARM[%.lhzdz.

GRAMO:HONE AND SOUND EQUIPMENT—
|

LUS AND SECONDHAN

OLLARO model 457. 4-speed lu'.omat

record changer. studio O pick-up, unuseu,
in maker's carton, one only, bargaln £8/15;
also one only, Coilaro Mk. tape deck, 3-
8| ., twin track recording, complete with
power pack, preamplifier,
speaker, tape and micro Phone. completely wired
by manufacturer ready ediate use, new.
in makers carton, terrific bargain £37/1
Box 2947, | 535

TAPE RECORDING, ETC
TAPE to_disc, Queensway Recordlng Studlos.
23, Queensway, W.2. Ba or-
ders serviced and for hire. ['1421

HAVE your tape recordings transferred to
dlscs &ulck service.—Supertona Radio, 29
King 8 n 2594. 10196

RENDEZVOUS RECORDS offer comprehen-
sive 78/LP tape to disc record facilities.
—Lenﬂet from 19. Blackfriars St., Man-
[ chester, 3 7402
SE Britaln's oldest full-time _tapesdisc
transfer service for LPs and Mark 78s

(3t1ll 1952 rates).—Sound News Producuons. 59,
Bryanston St.. London. W.1. Amb. 0091. (o102

APE to disc recording.—L.P. (30 mins.),

27/6; 78s, 13/6, our service; s.a.e.

eafiet. —M(n)rsh Little Place, Moss o{h Lane
rm

skirk, Lancs. Aug. 31

power ampiifier, |

v itter-Receiver ** 38 *° Mk. Il. Brand

| New with complete set of external attach-
ments and complete set of spares including
Webbing, Haversacks and Valves, 57/6, post

'soﬁ’:":&sm RADIO SUPPLY LTD
l 11 LITTLE NEWPORT STREET
LONDON, W.C.2 GERrard 6653
All the
! experts
use — :
E
1 - :
| Sﬂ I.U N
®
ot HARK

ELECTRIC SOLDERING IRONS

* Reliable
* Speedy
4 * Long-lasting

A model for
| every purpose

65 wott reund
pencil bt

Leaflets an request from

W. 7. HENLEY'S TELEGRAPH
WORKS CO. LTD.
51-53 Hatton Garden, London E.C.1

el - CHAncery 6822

FOR 25 YEARS THE BEST
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The
Full-
Range
ULTRA
TWELVE

Cone resonancs

20 cfs.

20-25,000 c:s
£17 .10. 0

The

BRADFORD PERFECT BAFFLE

(Patent Pending)

A COMPACT enclosure ensuring realism
and clarity of reproduction with NO
BOOM.

A comprehensive range for single-
multi-speaker systems is available.

From £8/15/0 for 17in. x 17in. x 123in.

We are demonstrating the GOODSELL

- Golden Range,” the ORTOFON Pick-Ups |

and the WOOLLETT Transcription
Gramophone Turntable.
Daily : 9 a.m. to 6 p.m.
Saturdays : 9 a.m, to Noon.

17 Charing Cross Road
London, W.C.2

Tel.: TRAfalgar 5575
(opp. Garrick Theatre)

=
LIMITED

Trade and Export enquiries to :—

JOHN LIONNET & COMPANY

(at above address)

|
| WWANIED urgently,

WANTED, EXCHANGE, ETC.

Garrard 201 78rpm
Transcnption motor.—96. Ewhurst Rd
Brockley, S.E.4. [7522

CONVERT to cash. We buy surplus; new
valves. components, meters, etc.—R.H.S.,
155, Swan Arcade, Bradford, 1. 10130

DVERTISER requires one, oOr Imore,
cathode-ray tubes, V.C.R. 138. or e?ulp-
ment containing same.—Box 3150

VALVES (new), fe recotders,
ment, any gquantity.—Stan
gggg Lane, West Bromwich, Stafls.

test equip-
Wililetts, 45

Tel.
[’l

E

ANTED, HRO coils, Rxs,, etc.

BS348s, S27s. etc. —Details to R
iervlcae. 6254 Grove Green Rd., London,
ey .

Ansas.
T. & I

E.11.
(0163
ANTED for cash'—Tape recorders. tape,
Hi Fl equipment, etc.; best prices from

E. C. Kingsley & ), 132, Tottenham
Euston 6500. [

Court Rd., London, W.1. 7523
URGENTLY requhed. 5crap platinum wire,
contacts, .;_spot h for any quantity: |

£25 per oz troy —The Sclemlﬂc Metal Co.,
Tel. K

Old Brompton Rd., London, S.W.7. ni.
534. 446
ASH on the spot for second-hand tape
recorders, amplifiers and Hi-Fi equipment,

top prices paid.—Sound Tape Vision éDept.

.W.). 71, Praed St., London, W.2. Pa dmf-

ton 2807. (0214

instruction

RGENTLY wanted, manuals or

books, data, etc., on American or British

Army, Navy or Alr Force radio and_electrical
equipment.—Harris, 93, Wardour St.,

Gerrard 2504, [7508
ANTED, BC610 Hallicrafters, E.T.4336
transmltters. BC312 receivers, BC221

frequency meters and spare parts for all above:
best cash prices.—P.C.A. Radio. Beavor Lane,
Hammersmith, W.6. 0079

WANTED, good quality communication RYS

tape recorders. test equipment, domestic

radios, record players, amplifiers, valves, com-

ponents, etc., estb. 18 years.. —Call send or
hone Ger. 4638, Miller's Radio, 3

Court, Leicester Sq., W.C.2.

VALVES WANTED
WE purchase large or small lots ot radio
valves, must be new in maker's cartons;
lowest price to be stated In first letter;
immedlate cash settlement on completion.
WALTONS WIRELESS STORES, 46, 47 and
48, Stafford St., Wolverhampton. [0146

LL types of valves British or American,
transmitti and receiving; keenest cash
prices paid, hat have you to offer?—Write
or call Lowe Bros.,, 9, Dlana Place, Euston
Rd., N.W.1, 16985
CABINETS
CABlNETS, radiogram and television, 25
models —157, Bromgrove St.,

B'ham. Mid.
(7140

REPAIRS AND SERVICE
AINS transformers rewound, new trans-
formers to any specification.
MOTOR rewinds and complete overhauls; first-
class workmanship; fully guaranteed.
F.M. ELECTRIC Co., .» Potters Bldgs.
Warser Gate, Nottingham. Est. 1917. Tel. 5[481918

‘ REWINDS all types of transformers rewound

and I

as original or new types supplied to your

speclﬂca tion.

MA ACTURERS of the *' Meltronic Series ™
of I‘:IguallNy transformers and chokes

LECTRONICS, LTD. 42. 'I‘own ate

| st., Poole. Dorset. Tel. Poole [7515

SE Jefco coil winder, cheapest mnchlne on
Londo!

the market.—Details, 170, n  Rd,,
Southend-on-Sea [0174
AINS transformers, E.H.T.s, chokes, field

coils, etc., promptly and emdentfy re-
wound or manufactured to any specification; 12
months’ guarante
LADBROKE REWIND SERVICE. Ltd.. 920a,
g;irqrow Rd., London, N.W.10. Tel. Lad?ruke

E have in stock 1,000s and 1,000s of ser-

vice sheets for sale or hire; these are the

actual ones used RX the rade please send s.a.e.

Ivrith enquiries.— 6, Wykebeck Garfjezrg.a
7

eeds,
D C. BOULTON for repalrs to any loud-

speaker: speclalists on heavy and P.A.
types; cone assemblies, field coils, repalr acces-

sories; pressure units, mlcrogﬁones. trans-
formers rewound and to s, °cl cations; motor
rewinds.-—134, Thornton .» Bradford, 1.
Tel. 22838 [0171
PAINTS. CELLULOSE. ETC.
ANL, recognised for many years as the
unique one-coat black crackle finish,
brush applied, no baktng, avallable by post in
1/8 pint cans at from: G. Miller,
255, Nether St., London. N.3. [0260
MISCELLANEOQUS

STANACT for soldering stainless steel, 2/6
per tot.—John E. Hayter. 21, copperﬂeld
Rd., Rochester, Kent. (7528

QUALITY
'RADIOGRAM  CHASSIS

| MODEL AF 105 £37

AM and FM Tuners and High Fidelity
Amplifier on one compact ¢hassis

@ 10 valves. ® 10 watts push-pull
amplifier with negative feed-back.

® FM Long, Medium and two Short
wavebands.

@ Frequency Range: 15-35,000 c.ps.
+ 1dB.

@ Independent and Continuously variable
Bass and Treble Controls with visual
setting indicators.

@ Magic Eye Tuning,

MODEL PB 409 28 GNS

@ 9 Valves.

@® Full VHF band (88-108 Mc/s) Plus
Long, Medium and Short bands.

@ Frequency Response within 2 dB 20-
0,000 c.p.s. at 4 watts (double normat
room volume).

@ Independent Bass and Treble Controls,

@ 6 watts push-pull output.

@® Quick-action *‘‘ Piano Key ” selectors.

@ Magic Eye Tuning.

We shall be glad to give you a demonstration
of these and other models in our range
at our Warlters Road showrcoms (open
9.6 p.m. Weekdays and Saturday). If
you are unable to visit us please write
for descriptive literature _mentioning
WIRELESS WORLD.

HIRE PURCHASE AND CREDIT
facilities are available.

GUARANTEE: All our models are sold
under full and unconditional money-back
guarantee of satisfaction.

FREE TRIAL IN YOUR OWN HOME.
Your money will be returned if for an
reason you are not satisfied after 7 days’ lriaff

WIRELESS &

ARMSTRO"G TELEVISION CU. LTD.

Warlters Road, London, N.7
Telephone : NORth 13
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‘MY DUODE
SOUNDS
MUCH
MORE
REAL

THAN
| EVER IMAGINED

a loudspeaker could be. 1 often feel that [ am
on the spot instead of in my own sitting
room."’

That is of course just what we who make
Duodes have been telling you for years! |
And why we believe in offering you our home
test plan when no good local dealer exists.

There’s no doubt that the best way to hear
and choose the reproducer you will live with
is to invite it home and judge there.

But as 70 per cent of Duodes go overseas,
and their owners are just as happy as our
many friends here, we can honestly repeat
yet again—Wherever l’ou may live, if you
want NATURAL SOUND, you must hear
DUODE.

Write for details to:

DUODE LTD.

c/o The Gramophone,
Il Greek Street, London, W.I

HIGH CLASS

TAPE RECORDING EQUIPMENT
HEADS, DESKS. TAPE. F10.

BRADMATIC LT
STATION ROAD, ASTON, BIRHINOHAM 6
Telephone: East 2881-2

oo oooooes)
“DIPLOMA” HEADPHONES

Lightweight High Resiscance (4,00)
ohms). Complete with cord

Ideal for CRYSTAL SETS
The ‘TYANA’ Standard Solderiny Iren

%

Adjustable Bit.
Weight approx. 4 oz.
Heating time 3 min.
40 Watt economy Con-
sumption.
o Sundard Voltage Ranges.

16/9
Replacement Elements and Bits always
available

KENROY LIMITED
152/297 UEPER 8T., ISLINGTON,

N, N.1

Telephone: CANonbury 4905-4663

{Bm’msu SOUND RECORDING ASSOCIA-

MISCELLANEOUS

'HE world's best journals on sound recordln
are now available from Sound News,

Bryanston st.. W.1; s.a.e., please. to: 236
ALVE | miniatures 10/6, G'n "
12/-, ALY per 100, plus a/- .
llsts free.—R.H.8., 155, & cade, Brad rd.
{0915

cabinets. chassis

ETALWORK tll ty
M e own specification

ur
lt:npacny -vamble 1or smnll milllng and cap:

stan work up to lin bar
PHILPOTT'S METAL WORKS. Ltd., Chapman
St., Louzhborouxh ?

NOTICES

TION. Detajls of membership, open to
the professional sound recording engineer and
all others interested in recordlng high quamy
reproduction and other branches of audio
engineering, together with details of the Lon-
don lecture programme and the Mlnchester.
Portsmouth and Cardiff Centresil
talned from the Hon. Membership

Houl?te. AM.1LE.E., 12, Strong!
tham

AGENTS WANTED

gecre Rd’.'.
[0031 |

OEN'l‘s callinz on radio dulers. gl'lenerousl
to live wires.—A

snakvllle st. Brldlord 1. fo130

BUSINESS OPPORTUNWIES l

PECIALIZED elect with

own sales ornnlzatlon cowerln reull
dealers with direct representation oﬂer facili-
ties for their representatives to carry additional
lines .mutual agreement; no wholenllsgg or
despatch; orders only accepted and pas: on
on commisston basis; principals only in con-
fidence.—Box 2767. [7512

ANUFACTURERS and fnventors: if you

have a product of universal appeal,
in its conception, practical in its approach
and requlre capital plus the know-how o
keting, contact the advertiser im-
medllbely zlvlng rull details; but plme do not
do so unless your product or idea is needed by
the masses and has distinctive sales nppeo.l
Box 3051. [7552

ELL-KNOWN firm of precision engineers
and Instrument makers (London area)

are deslmus of enterlng into a licence s,
ment or purchasing ou rluh patents relmnu
to electrlenl and/or mechanical devices of a
precision instrument chamcter. or
sumer xoods nature;

lnSCIMO-

WORK WANTED
RANSFORMERS to any _ specification;
singles, rewinds, small or ln&e bat.ches.

quick nnd efficient service; compet ive prices:
estimates by retum of 'post from: Messrs.
Newman & BSon, 1, Grove Cres.. South Wood-
ford, E.18. [7521

TPANSDUCTO'-!S magnetic m&plmen and
automatic contiol equipment designed and
manufactured to cuscomers requirements; for
quantities or single units we can still sup 1y
prototy within a few weeks.—Able gs

eering Binger St. Chmbers, smcer t
London, E. cz Tel. Cle. 3695.

CAPACITY AVAILABLE
HASSIS work, instrument cases, embossed
usual metals, Spscial group-
Lon or short runs,
n wor k t Keen pri Extensivé range
ot stock tools lor radlo and electronlca industry;
soeclsl ling at favourable rates.—Metalwork
ept., Unitelex (London), Ltd., Pagnell St

London B.E.14. Tldeway 5842.

SITUATIONS VACANT
TECHNICIAN electronics.

HILGER & WATTS have an interest!

vacancy for a yo ng man anxious to make

career in ti eld of micro-wave development

al il t.o commence by ca.nzlnx out
offers

routlne

for advancement in an expan
ornnlution c-ndid-us should have reac)
at least O.N.C. or G.C.E. level in maths and
hysics. l"lve-dny week, canteen and super-
annuation schem
APPLI CATIONS ln writing to Personnel Officer,
HILG! 'r'rs L

Cnmden % N td.. 98, St. Pancras ngs

IRELESS Telelraphy Operator required by

FALELAND ISLANDS GOVERNMENT Wireless
sution, Port Stanley, on contract for one tour
of three years in first instance. s-.llry accord-
lnx to ex%grlence in scale £360, rising to £600

year, rd odation obtllnlble
lt £12-£14 a month. passages. Liberal
leave on full sllny Clndldltes must
SING and have gmtlul operat-
ing experience. PMG Cem te an advan-

Witel’l'!: to the Crown Agent.s 4, Millbank,
London Stats age, name in block
letters, lull gunlmcauom md experience, and
quote M2C/741891/WF [7511

Sander

and power amplifier. Sensitivity 1 milliwatt ocutput
with input oi a microvolts. 10 gns.

HIG) on'no COUNTERS,

Ex-Govt, 09,998, 'LDIM) V. Slze 4x1x1lin.
Single coll. 2,300Q. 18/6. 'l‘vln coll. 1,000 and
1,0000. 23.6.

MILLIAMMETERS. 2in. dial.  Reading 30-0-30,
;ua? mounting. Rx-Gove, Not checked for accuracy.
METAL -Govt.,, made by B.T.C..

RECTIFIERS. Ex.

250 v. G0 mA. size 3fin. x lin, dis. -Unused. 7/
WIREWOUND RESISTANCES. 1600 1 A. ]
aize 10 x 1in, dia, Unused &%
ELECTRO MAGNETIC COUNTERS. Ex-G.P.O., every
one perfect, 400 and 500 ohm coil, counting to 9,099, |
operated from 23.v,-30 v. D.C., 4}in. tong x 1} x lin,,
many industrial and domestic uppliutou. bi6.
PUSH-BUTTON HAND CONTROLS. Complete with
indicator lamp, heavy duty H.F. onjoff uvlf.ch. 8 yards
15 amp. 6-core enble lnd ﬂ-p!n Jones ]Jlll‘.17le-
3 OHM SPEAKERS. good working order.
25/-. 8in. P.M., 1016- ﬂn 13/6.
MOVING co ND MIEE. Type No. 7, 8/6.

VIBRATO! ynchmnous 6 v. T-pin and 2 v. 7~p£n.

TRST METERS. Reconditioned,
lect working order. Model Z, £10/10/-.
CLOCKWORK TIME SWITCHES.
230 volt, 1 amp., 3} x 2} x 2}in., 25/-.
UNISELECTOR SWITCHES. Have many applications
including automatie tuning, circui jon,
ration on 24-50 v. Fuil wipe 4-bnnk doubje ooils.
/6. Half wipe 6-bank. 12/6.
VOLUNE s at;gxmu with switch 10K, 2 pole lin.
qoﬂAOl DROPPING RESISTANCE. 60 watls
AC/D.C. 6 valvea, 13 volts .03 ampe, tapped at
100-110 volts. 200-310 volts. 220-230 volts. 240-250
volta Bize 4in, hlgh x 1in, diameter 7/6.
5-INCH ALDIS LAMP REFLECTORS. Glaes parabolic.

-
All prices include carriage.

23 LISLE ST. (cer. 295) LONDON, W.C.2

Closed Thursday 1 p.m. Open all day Saturday

FM and HI-FI COMPONENTS

in stock for
WIRELESS WORLD FM TUNER UNIT
DENCO FM TUNER circuits Is. 6d.
RADIO CONSTRUCTORFM ,, . 0d.

MULLARD AMPLIFIERS
G.E.C. 912 PLUS AMPLIFIERS 4s, 0d.
G.E.C. FM PLUS TUNER o 2s. 6d.

Beperats price lists on request to
J. T. FILMER *:00es ciar
Tol.: Dirtiord 037

LYONS RADIO LTD.

Fitted with valves 6174, VU120 nnd VROL.

o metal cases 18 x 12 x Oina. With Input/output
plugs, hueholden and on/oft a'lwh to front papel,

8upplied with circuit disgram

order. lecn ONLY 59/8. e-n-hge 8/6.

WEE MEGGERS. 100 v. ex-Govt. by Eversheds, in
new, unused condition. PRICE 85/-, post 3/6.

OUTPUT METERS. Calibrated in waits and dB.
Range 6 mW, to 8§ W. Input Impedance variable
from 2.5 ohms to 20 Kohm.. F‘med with moving-coll
meler 4}in. dia., 400 wicro-amps {.5.d. These are the
Windsor Model 150A, ex-Govt. No. 3 Mk. 2. In
good condition and working order. PRICE £8, p. 4/0.
ROTARY CONVERTERS (P U. Type 185). Input 2¢ v,
DC Qutput 230 v. A.C. 30 cps. 100 watts. Housed
meta) cnses fitted with standard 3-pin 6 A. socket.
ln good condition. PRICE ONLY 84/-. carriage 6/-.

POWER UNITS TYPE 234 Input 200/250 v. A.C.
50 cpe. Qutputs: approx. 250 v. D.C.: at
100 mA. Double-ec&:n choke filter is incorporated

to give Made for
etandand 19in. rack or bench mounting, FPitted with
2¢in. dia. meter (or indioating Input

uui' output volts.
In condition and working ord- PRICE ONLY
£2/17/@, carriage 8/6.

3 GOLDHAWK ROAD (Dept. M.W.),
SHEPHERD’S BUSH, LONDON, W.12

Telephone: Shepherd’s Bush 1729
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EQUIPMENT & CABINETS

by STAMFORD

Demonstrations of:

LOUDSPEAKERS: The Gaodman Range,
Wharfedale, G.E.C., Duode, Lorenz,

GRAMOPHONE UNITS: Garrard 301
Connoissear, Lenco.

AMPLIFIERS & CONTROL UNITS
Acoustical Quad H, Leak, Rogers.

TAPE: Sonomag, Adaptatape,

Demonstrated at our New Showroom
98 WEYMOUTH TERRACE
(Off Hackney Road) LONDON, E2
Telephone SHO 5003

Hours: 9.30 a.m. to 5.30 p.m. Mon., Tues,
Fri., Sat.
Wednesday: 9.30 a.m. to 7 p.m.
Thursday: 9.30 a.m. to | p.m,

No. 6 Bus from LIVERPOOL STREET or
No., 170 Bus from Old Street Station (Under-
ground). In both cases booking to the Odeon,
Hackney Road, and walk back two turnings.

GP38

3fe, wide, 3Sin. high, 16in. deep, tin. Motor
Board 35}in. wide, 143in. deep having 4fin.
clearance below the top of the motor board
and [2in. above. Lower section l3in. high.

Alternative interior to top section: Motor
Board 16 x 143in. and conctrol panel 154 x 12,
Price £18/187- or S6/- deposit and 9 payments
of 38/6 monthly.

These cabinets are supplied in Oak, Walnut
and ’“"‘0"‘7 veneers to shade required.
Delivery 12/6 in England and Wales.

Write tor c“o"pu of Equipment and cabi

for EQUIPMENT, RECORDS, IPEAKERI
and PYE BLACK BOX. Satistaction guaranteed
or money relunded.

Correspondence to:

A. L. STAMFORD (Dept. T4)
20 College Parsds, Salusbury Read, London, N.W.6.

SITUATIONS VACANT
TI-CHANNEL TELEPHONE RELAYS.
ggh%mn l? l and t itters,
rece vers TANSM 3
NAYVIG%T{ONK
Ae 375/
%l -PURi’OBng televaieon equipment,
a T
?%n above are typiul of the work currently
in hand at the Electronics Laboratories. Addi-
tional staff lrom {;mlor assistants to senior
engineers ulred: ample o portunlty of
ndnnoement exm for those willl to under-
responslbmties. he rogramme of work
_elg lrlnx expi most sections,
nwrles ure locaud. in & new town
ce!

Iactlvlty. security is enhanced by a

pensions and
ite

assurance scheme, and houslnu in the town

is lttractlvelly ned.
| PLEASE te inltlnlly giving full details of

| experience, qunllﬂuuona and age, to Personnel
Department (E.45), Murphy Rndlo. Ltd., Wel-
wyn Garden City, Herts. (7373

INSPBCTOR of Police, Grade II, required by

NYASALAND GOVERNMENT for service in the
8ignals Section of the Communication Branch
for cne wur of 2-3 years with prospect of r-
Salarfnmle £705 rising to £1,
ommenc salary according to experl-
. Outfit allowlnce £50. Free SSREES.
Liberal leave on full salary. Cnndida must
ue unmarrled and between 20 and 30 years of
age, of f, d education and physique, not below
51t 8in height, and have normal visfon wmmut
glasses. to have at least 4 years
exgerlence of telecommunlcutlons work vmh
firm, Government Depart

APPLICA'I‘IONS are invited for pensionable

BN
EXA INERS in the
PATENT Office

TO undertake the official scientific, technica!
nng legal work in connection with patent appli-
ca

AGE lt least 21 and under 35 years on 1st
January, 1957, with extension for regular

Forces' se
or obtajn in 1957)
Physics, Organic
echanical or Eiec-
Mathematics, or an
or have achi eved a
quullﬂutfon. & AMICE,

vneng
Rro fessional
.I.Mech.

M .C." For
llnx fed number of vacancies candidates wlth lst
r 2nd Ciass Honours degrees in other subjec

—ulentmc or otherwise—will be considered.
Exceptional candidates otherwise qualified l‘?
hlgh protesslomlf lttghaments v;m t!:aeago?‘snde it

ay for 5-day week o ours
London %ef EGOSY £1,120 (men),
according to post-gndune

or equlvnlent) ex-
perlenoe And Nat, loml Service. Maximum of
scale £ ‘This sala
‘2

scll-) is
creased by xlmntelly cen
pay abo ve allahty lower.

(
reasonable_expectation of furthe
Principal Enm ¥ promotien to

rvi

28

Scientmc

\

51 ln

CANTE&?IERY Education Authority, Techni-

1

APPLICATIONS are lnvued for appointment
go:;: ls‘%‘ J‘lnul TI?SB Ass u‘mc Grade

or dio @ elevision Servicini
Q\ullﬂca.uons' City And Gu 1ds R
Television Cert, 5 A
recomm dltion would be
cunllﬂutlon in Eelectronlcs or 1

Sonnd

[elecommunica-
tions.
8al

Industrial experience uired.
ar{ accordance with Burnham Scales for
Establishments for Purther Education th
allowances for Degree and approved Industrial

experlenee Further plnlcullrs And
are {ro. Principal,

echnu:al College, nzport canterbury Ap-
plications should be returned within two weeks
of the appearance of this advertisement.
N. POLMEAR
CHISF Education Officer.
EDUCATION Offices,
78. LONDON h
CANTERBURY, Kent. (7556

ECORDING engineer with ta /disc ex Ti-
R ence wauledg-l"ull det.nllspe ge

AUD!O Development Engineer
leading manufacturer. Write
fications and experience to Box

ulred {or

sgv ng (Euall

~F1. -—ancx for sales assistant with good
technical and practical knowledge ol :ll
ﬁerg.ml eqnlgment .—Berry’s [7 40$

——GILSON—

15 and 30W U.L. OUTPUT

TRANSFORMERS

Designed in 1956 these transformers antici-
pan: future trends and we are confident
they will meet the requirements of the most
discerning amplifier engineer for a long time
to come.

IS-WATT TYPE Ref. WO m

Primary Ind ce 290 H. Leal
P to S 28 mH. Leakage lnducunce rP to §P
30 mH. Wide frequency range at lul power,

3.7, 7 and |5 ohms
grlmary.

his transformer is particularly suitable for the
Osram 912 and Mullard 510 distributed load
amplifiers.

List Price £3.2.6

30-WATT TYPE Ref. WO 866

Ind.

Primary Ind >250 H. Leal
<4 m H. Wide Frequency range at full power.
H.F, response level to >80K~, 7,000/3.7/15 ohms
439% pri. taps for E.L. 34's, KT66’s or 807's.

List Price £5.12. 6

Please write for information leaflets on the above.
Phone:

R. F. GILSON LTD. s

11a ST. GEORGE’'S RD. WIMBLEOON, S.W.19

Makers of HEAVY DUTY MAINS, NEON and
FLUORESCENT LIGHTING TRANSFORMERS
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SITUATIONS VACANT
ENSON'S HIEF Engineer, Posts and Telegraphs
ETTER Department, Fiji.
ARGAINS TO be responsiyle for the operation, maintenance H MuDERN BuuK cu
- S mgenent oL e SOR e ;
LY. STRIP . with valves, RELAYS, co- YLD » Central, Battery anc Juto-
LY, $TRIP 073, now. with vaie, 43/6, RELATE &% || matic Exchanges’ with ‘carcler telephone chan | §  BRITAIN'S LARGEST STOCKISTS OF
pole c/o heavy-dnty; 8/13'v., /8 (p.p. 2/6). , 2.4/ & u"n hﬂem “"':lr“': ’;{‘é‘ ’l orm pgt o o e BRITISH AND AMERICAN
13 meje. wi.h 0 vaives. 100Ke;s, Xtal. Good cond.85/- || ST Vig Tnade & BF and wg‘mdl:xul:- TECHNICAL BOOK
(p.p. 3/6). TEST 8T8: with 10 , VOR 139 -
-lv‘ugsolc;cle wer mk’l‘-nh' co:dnlo;,. l5"(;1.- (carr. 8/0: graph and telephcne circuits, ECHN 0 s

BC1088 VHE Recelver. vaives 2/957. 1/1D8GT, new,
18/- (p. 3/6). CAR RADIO (Command Recelvey, Med-

H
:
H
z

718).
B

12 v. to 250 v. 65 mA, and 6.3 v. 2.5 A., 11/8; 6 v. to
250 v. 80 mA., 12/6. EDDYSTONE. 12 v. to 300 v.
200 mA.. 17/ (carr. 8/6). RECTIFIERS:
240 v. 100 A, §/=; 240 v. 30 mA.. 3/: 1,000 v. 30
mA., 7/6. 120 v. 3 a., Bridge, 30/-. R1165 8.M. Tuning
DR K" type, brand new, 10/6. CHOKES,
L.F., 10H, 120 mA., Screened 7/8. 6H. 200 mA., 4/8.
WITCHES, wafer, 1p 6w 3b, 2/6; 1p 11w 3D, 6p 2w
4b 3/8. Stud type, Mulrhead 1P24W2B, 7/6. VHP
LIFIER, valves 2/CVG6, 1/VR136, with 50 c.
power unit, 40/~ (p.p. 8/6). TEST METERS, New,
4 x 4 x 24n. Read 1.5 and 3 v.. 60 mA- and 5k
12/6. T8347 contains 10 mA. 3}in. meter, res. elc.,
§/8. T8350 with 1 mA. 3}in. meter, valve TP23, eto.,
/- TS290. Multl-plug and cable tester, with adap-
tors. 0/80/113/230 v. A.C. input, 45/~ (carr. 8/6).
T8263.280/480 mc/e.. with waveguides, meters, elc.
New in transit case £5/10/- (curr. 10/-). METERS,
contalo 2 separate micro-amp movements and 3 neons,
new, 10/-. PERISCOPES (Mirrors) 3} x 1}in; umiv.
joint for rod fitting, 1/~ pair. MOTORS, folly enclosed,
B} x Biin. dia., D.E. }in. spindie, rated 180 v. 500
cycles (AC] DC) cuntinuous, 12/6 (post 3/-). FORMERS
{in. dia, Twin dust corrs. ocan 2 X 1lin. dia, 9d.
/RECEIVERS, No. 17, new. 45/-;
No. 18, leas attachments, 50/-; No. 48, with attach-
ments, 50/-; No. 3558, less attachments, 25/-. Tx
Control Unit 310, 110/240 v. input; 4/AJ5, 2 met. recs.
2 relays, 38/~ (carr. extra sbove items). CERA-
MICONS: 1. 1.3, 3.6, 6.8, 10, 13, 15, 22, 27, 33, 47, 100
110, 220, 230, 270, 330 pfs., Gd. each.
LIST AND RNQUIRIES: 8.A.F. pleasel
C.W.0. Postage extra. Immediate despatch.

Callers and post: W, A. BENSON (W/W)
138 Rathbone Road, Liverpool 15. SEF 6833.
Callers: SUPERADIO (W'chapel) LTD:
116 Whitechapel, Liverpool, 8. ROY 1130,

Terms.

Transformers,

PENSIONABLE or contract appointment in the
salary scale £F1775—£F2000 (£111=£100) plus
a gratuity of 15% of salary payable on satis-
facto completion of contract. Entry int

g to experience. Quarters, if available
at low renal. Generous .eave. Free passages
for officer and family up to cost of four adult

fares.

CANDIDATES must be Corporate Members of
the Institution of Electrical Engineers and be
between 35 and 45 years of age. Experience in
an executive ca acl¥ in the
tions Division of a Post Office Administration

desirable.
WRITE, Director of Recruitment, Colonial
Office. 8.W.1, giving age, qualifications an?_'g;

perience. Quote BCD 108/49,03

ROENTLY required, qualified radio and tele-
vision engineer; good vorking conditions in
expanding service department; top salary for
efficiency. Box 3021W. (7543

/V engineers required: must drive; excel-

lent prospects for right men: salary from
£750 p.a.—pr E. Co1yne. Ltd., 120/124, Lad-
broke Grove, W.10. Tel. Bay. 1947. (7424

of transformer manufacture for the
radio and electrical industry.—Apply to Haddon
Ltd., Masons Ave., Weulds[!%\sei

FOREMAN required, fully conversant with all
types

dlesex.

SUPERVISOE required by
turer of high quality
microphones; experience in _this field and
ability to control female staff essential: fuil
particulars and wages required.—Box 3133.
(7562
TELEVISION bench and fleld engineers re-
quired at all times for vacancies in most
parts of the British Isles; permanent positions
with hlﬁ:est salaries, plus bonus for suitable
applicants; 5l-day week.—Box 2781. {0251

ExP!NDING Electronics Laboratory
development engineers with wlde experi-
ence of audio amplifiers, H.N.C, or equivalent.
pleasant working conditions.—Pamphonic Re-
producers, Ltd., Dslston dns.. Stanmore.
Middx. Wor. 4014. (7549

LEVISION
ble of

leading manufac-
1 K and

carrying out development pro-

COVENTRY RADIO

COMPONENT SPECIALISTS
SINGE 1925

We have now trebled the size of our
premises in order to supply a larger
range of Components, Amplifiers and
HI-FI Equipment.

Send your enquiries to:
189-191, DUNSTABLE ROAD,
LUTON, BEDS.

New Telephone No. :—LUTON 7388-9

seeks |

Development Engineers (senior) |

i

jects with minimum supervision up to produc- |

tion suge; write. 3lvln% full personal details.—
Chief Engineer, Rediffusion Vision Service,
Ltd.. Fullers Way, Chessington, Surrey. [7376

REDIFPUSION require an electronic equip-
ment engineer to carry out finai test of
electronic apparatus. including closed cl
television and to assist
specialised control gear; superannuated posi-
tion; telephone for appointment.—The Manager,
Feltham 4456 17524

FARADAY ELECTRONIC
Ltd.. 245, Brixton Rd. b b ave
vacancies for young men in the test and
inspection department which could lead to
development work for the right e'&rpe of man;
further education 1s encourag .—Applfv in
writing to the Chief Engineer. 7526

TELEVISION Development _Engineers.—Two
‘senior engineers are requlred for the de-
velopment laboratory of an important company
in a West London district. Applicants should
hold good academic qualifications and have
several years’ experience the development
of black and white receivers and some know-
led%e of colour television.

TH ositions are permanent and p

reuit

[RY

in the development of |

INSTRUMENTS, |
. BW9. h

An Introduction to the Cathode Ra
Oscilloscope, by H. Carter, 12/
Postage 8d.

The Electronic Musical Instrument
Manual, by A, Douglas. 35/~ Postage I/-.
Radio Designer’s Handbook, by ES
Langford-Smith. 42/-. Postage 1/6.
Mathematics for Telecommunica-
tions. Vol |. D.F. Spooner and W. R.
Grinsted. 10/6. Postage 9d.
Transistor Engineering Reference
:;I:ndboolt. by Marrows. 80/-. Postage
Electronic and Radio Engineering, by
F. E. Terman. 79/-. Postage 1/6.
Television Engineers’ Pocket Book,
by E. Molloy and J. P. Hawker. 10/6.
Postage 6d.

G.E.C. Valve Manual.
Postage !/-.

Radio Valve Data
Postage 8d.

improve Your Reception, by J. Cura
and L. Stanley. 5/-. Postage 4d.

Second Thoughts on Radio Theory.
Compiled by ** WW ** Cathode Ray.
25/-. Postage |/-.

Pare | 7/6.

SWW.” 5.,

Complete Cotalogue 6d.
19-23 PRAED STREET
LONDON, W.2

PADdington 4185, Open 6 days 9-6 p.m.

METERS

All types
Any make

Single and Multi-range repaired '
and recalibrated
Meters 2* to 6” supplied from stock,
Scaled to requirements.

E.I.LR. INSTRUMENTS LTD.
329 Kiiburn Lane, London, W.9.

Tet.: LADvuroke 4'68

and offer scope for advancement.
ALL applications will be treated in strict con-
fid nd should give full details of ex-

OSCILLOSCOPE

(MINIATURE TYPE—1"C.R.T.)
Supplied in kit form complete
with full instructional notes
for radio & T/V servicing.
Operates from power
supply of most AC
domestic radio receiver
equipment or from power unit
supplied as an extra.

Cash £10 gnc. pose/oke.) or 30/- down
and 9 monthly payments of £1
(Total Price £10.10.0.)

(Power unlt, if required, £3 extra)

Order now ar send for further details to:==
£.0,1. INSTITUTES, Dept. 8.C.127, London, W.4

I

rien
en | 6

[
&e)rience. gualifications, age and salary desired
Box 2574. 17476
E. K. COLE, Ltd., Malmesbury, require at
once Production Testers for testing Rld"llo.
e

Radar and Nucleonic equipments. Ex-servic
Radio and Radar Fitters aul{.&ble. Posalbmtg

ull an
welfare facilities, transport from outlying
areas.—Applications should be made to Per-
sonnel Manager. 7554

TEST gear maintenance technician (25-45)
with practical experience in developmen{i %r

repair electronic test gear required, O. .
E.E.) or C. & G, certificate desirable; 44-hour
-day week, staff t 1 —
Please apply by letter, giving age, experience,
qualifications, “salary reguired, to rsonnel
Manager, Bush Radio, L{d.. Power Rd., [\;15547

SENIOR and r T/V t re-
quired as chief technician in well-equipped
service department; congenial working con-
ditions; generous salary for successful appli-

Ap The finest method
?“/ for cleaning records
Already over 200,000 enthusiastic users

“Pust Bug”
AUTOMATIC GRAMOPHONE RECORD CLEANER

PATENT APPLIED FOR

THE

#
Price reduced to 17/6 (plus 7/- purchise tax)
from yaur local dealer or

CECIL E. WATTS
~nd Enginser (Sound Reonting end Reproduction)

cant; must be conversant with main
receivers.~—Apply In writing, stating age, ex-
and nhg required, to: W. J.
), 76, High 8t., Witham, Rssex, (7516

Darby House, SUNBURY-on-THAMES, MIDDX
e —
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A WALKIE - TALKIE|
SET

No. 38, Mk. I,

RIGHT IN PRICE AND SIZE—9 x 6 x 3iin,

1deal for search parties, fire hriga-les. clvll defence, building

ete, 5 miles, 7.4-0 me:/s.
Brand new condition. Compleu with § valves, Readphancs,
throat mic, junction box, aerials, barness, signal nlebel.
and instriction eard with iNustrations. Operated from dry
hatteries, H.T. 120/180 v., and L.T. 3 v. (nos supplied).
In brand new coudition, our price £2/17/6 each, p.p. 7/6d.

Mlm No. 13 Ik IIL 6& Mc/e, Rec'
mlero-un
ln

hud bone M.N mlc n-hl

SITUATIONS VACANT
VERSEAS,—Oil exploration company with
world wide seismic parties offers permnnent

career to electronic techniclans: mainta
lnd opent.lng fleld equipment; men
to tewonn lt.y and to live
condmons.

or equivalent or tenulne practical ex)
this standard; libera! home leave.—Box

NORTHERN representative required b{
former manufacturers to cover ele
and allied industries; appiicants preferably
under 35, should have sound technical back-

trans-
ctronic

ground; so.u.slnctory remunentlon to right
ﬂr!lcnnt, superannua! scheme, car pro-
vided.—Write, glvlng deulls. {0 Sales Manager,
Woden Transformer Co.. Ltd.. Moxley Rd..
Bilston, Staffs. (7548
ETEOROLOGIST 1s required by radar
manufacturers in London area to main-

tain technical lialson with meteorological ser-
vlcea :‘r;d to specialise in the app.lution of

ELECTRONIC COMPONENTS DIS-
TRIBUTORS FOR OVER 25 YEARS

Some populor lines:

FOUR-SIDED BLANK CHASSIS
Made ip our own works from commercial quality
haif-hard aluminium of 16 s.w.g. thickness these

olugical

y have torecuun( experlence
in writing, stating age, ex-

salary required, to MD,” Box

should preferab
and should appiy
genence and sa

ELEGI‘RONIC test engine

Controls, Ltd., for
nucleonlc pre:erenee W, llbe h
n i 5

experi in
available lt requlred —Write,
is of experience, nll
the Personnel Officer, Sunvic
No. Pactory. Temple P{eld&,

eer uired by Sunvic
'lterr:gtln work on

®
==
=
n

% et
ontrols, Lid
Jarlow, Essex.

ENGINEERS required for installation and
service duties in connection with nucleonlc
instrumentation and V.H.P.

communication ul ment; applicants should
have sound techn elecuonc training and,
referable, urvlclnc experience in the elec-
ronic field.—Write, statin J‘ue :nd details of
experience, to Personnel nager, E. K. Cole,
Ltd., Southend-on-8ea. (7533

INS‘I’RUMEN’I‘ development engineer (senior)
required for circult design work connected
with ultrasonics and electronic measuring in-
struments; must capable of carrying out

new. 32°@ per peir, p. & p. A/
HIGH , 2 bobbins
#00 ohmns cach, 5/8, p. & p. 1/-.
3. HIGH Y, 300

EX U8, AERIAL, oft. ?l(u
complete with cords and guys, ideal as aerial or fishing

loadud and fully eollapsible
rod, brand pew, 10/6. v. & p. 3/~

BROADCASTER

Suitable for talking over your own
radlo, from room to room. by connect-
ing to your radio or gram. Easy to
fix, 2 mikes make ‘J station house-
phone in
p. & p. 1/9.

your own home. 192/8,

Jecting

and boxed, /6. p. an

U.8. MIDGET MOTO! $x 1§in,

Will operate from 6 v. to 34 v.

D G each, p. & p. lIO.

DITTO. Wil opuue l

to 78 v. D.C.. 12/8 a P 1,¢

(Also reversible typuultpve, 13/0 each, plus . & p. 1/8.)

vmug'gu 12 v. 4-pin Mallory type G.629C, B/-,
&

5.‘. pml.mo AERIAL. Dmnoidirectional anteona,

umbrella type. Ideal l::"lnn:?:t MGM A lla

when , approx. X o each, L & p.
wumronm-ow. 12 or 24 v. 80 a.. ex-R.A.F.,

iccmlm'ron O'U‘I-OU!'. 27 v. Max. dlevharge 7 amp.,
76 v. & p. 116

Special prices for bulk quantltles.'
Stockists of W/S No. 19 and spares.

TERMS C.W.O. | &

We amd 3.4 and zpmres
& sacd bp am Depts. nd lA‘ Servioce. Trade and
manifaciurers engquirics beritod.

FINSBURY

TRADING CO.:
12 STOKE NEWINGTON HIGH ST.,
LONDON, N.lé

Tol.: Clissoid 7342

projects
minimum  of sdpervlslon -—Ap{a glving full
detai’s of experience, qualifications and salary
re%ulred to Chiet Enginger, Dawe Instruments,
Ltd., 99, Uxbridge Rd., Ealing, London, “{5

GLASS worker required, fully trained; able
to do scientific glass blown on a batch
production basis; successful appl cant, will be
working directly trom drawings, and handling
most sorts of glass; this is a chance to Joln .
department which will double its size in_the

next two years; * hone for :ppolnt.men:k —Elec-

tronic lmtrumen Ltd., er Mortlake
on Richmond 5656. Our ret. GB/
(7532
ASSISTANT sales engineer is required lgg

ndn manufacturers in London area

1 sales corr n their

udar sales dlvision: applicants should have
eommerchl procedure and
a_working know-
be of assistance.

npply in writing, auﬂl{g

—Applicants shoul

age. experience, sala required,

2D Box zeru Y o ‘t7s30

E CTRONIC INSTRUMENTS, Ltd., Lower
Mortlake Rd., Richmond, Surrey, have

vacancies for junior and semi-senior engineers
with . or e?uivnlenc experience for in-
ng. these are stafl positions

offering interesting and varied jobs with a
bright future in this rapidly expanding com-
pany: 5-day week, pension scheme.—Apply to
the company, giving qualifications and quoting
reference TE/WW/N. {7539

ADIO technlclln« of all grades are invited
to apply for interesting and varied posi-
tions in car radio servicing Installation ana
development. Vacancies occur from time to
nime tot our deslers at all parts of the country.

1 standard of pracuml lnd theoreticai
know edge of radio oge ujred.—
Apply in the ﬂrst, 1mtl.nce to: nnel Officer

Emith & (Radiomoblle) Ltd.. North
Circulnt Rd.. l.ondon. NwWai (0270

ADIO techniclans required by International
Aeradlo, Ltd.. for overseas service; perma-

nent Eenslonlble poamom inclusive salarv
froi 845 per annum to £1.616 per annum
ux free. accor to marital stltus child

allowances; free nccommodluon free insurance.
t allowance, free air es, generous U.K
leave.—Qualified candidates, to whom teplles
only will be sent. please writ.e qwotlnc R.T..

| Personnel Officer. 40. Park S 10262

EST SUSSEX COUNTY CO NCIL: Bogno
Regis Technical Institute. —Agpllm ons
n‘a lnv‘ted for the post of assistan A

servicing subjecta:

lnd
have served an :pfrenuce-

radio

dia ould
ship in t,he radlo servicing
industry and hold the nnproptnte City
Guil Certificates.—A lgP forms are
obtainable from t.he rector of Eduoation
County Hall, Chic! Sussex, recef;
of stamped n drmd envelope
forms should be returned direct
clptl at the Bognor is Technical Institute
Southway, Bognor Regis. 7519

productlon stage with |

chamis will carry components of considerable weight
and Iy require no corner strengilhening.
We are now able to supply same day any size of chassis
in {in. steps up to 18in.” Depths §*, ]' 1%, 137, 1§,
ll' 2", '2“' 1)' 28", 87, at tbe following rates:—

K aq in° 4/-1178 . 8/-304 uq. in. 18/~

50 . . B/-|208 sq. in. 9/-(336 eq. In. 13/~
12 .q. in. 6/-]1240 sq. In. 10/-|368 sq. lll 14/-
144 oq. in.  7/-{2i2 aq. in. 11

Post 1/3 Post 1/6 Plll l/’

(*Length plus twice depth x width phus twice depth.)
{In. flanges on two sides (Innlde or ouwde) 1/8 extra,
8aldered corners (new
l‘unell,mylhelwmgn :0.4/6!« l'..(aq in. x §dJ.
1l particulars on requess
Close Toleranos Wax-protected ﬂlnr Mica
CAPACITORS

Vnlues stock (pF):—
5 22 47 75 130 180‘270 370 815 635 615 3000
10 25 80 80 200 280 388 533 670 820 3300
11 27 86 82 140 220 300 400 540 680 1000 3500
13 28 60 100 145 225 316 410 856 703 1500 4000
15 30 65 110 180 220

’l‘ol J to ”pl’ ll‘? ver , 1 pe
316-820])? 10ld 1,000-
2 500 pP 1/8, 8000-6 F 1/8.
8pecial (limited number only), 0.1 mid. 1%, 12/-
*Surplus stocks of mica, paper and ceramic capaci
from @d. each.
*DALY guaranteed LYTICS
Full range from 1/6 ea,

*HIGH STABILITY “ T.B.L" j-watt
10°, tol., 8-year guarantee, Nl * preferred value ™
range, l’n to 10MQ, Gd. each, l’. tol., @/ each.

*S8URPLUS STOCKS, various makes

VOICE™ guaranteed TRANSPO!
. Individually tested. Pully shronded.

AND CHOKES,

Undllg leading laboratories. 66 t. in stock.
WAP! i SWITCHES made to order. Quotations on
requesf

The COOPER-SMITH
HIGH FIDELITY AMPLIFIER

Model BP1 Main Amplifier, £14/17/-. Bnitd-it-

yonrself, £1§ 12/-. Mk. 1I Pre-amp. and trol

Unit, £11/3/-. Bulld~lt-yonr-ll. £8/3/-,
DIRECT FROM

MAKER TO USER

A better 10 watt amplitier at lower cost. B8end
for illustrated detalls of this remarkable outfit
of bear It in our demomtntlan fonm,

Otber Hi-Fi A
Leak, Rogers, Lowiber, Goodmans, Wharfedale,
g»ﬁnl, Philips, Connoissour, Collaro, Garrard

0!

RELAYS 600 t)'ve 3/6 each.

2-make. 3000Q

1-make, lc/o,lson cou

1-break, 1 ¢/o, 1 c/o (M befors B 1500 ecoll).

VISUAL l!DlCATORl. type 3 (10Q/4) containing two

micro-amp movements. Brand new, 8/ each. With

ueon lamps (two) 9/6.

MANSBRIDGE CAPACITORS. 200 V. D.C. wkg.

Suilable for crossover units, ete. 5 mP, 44. each;

1 mPF., 64. esch; 2mF., 64.; each 4 mP., od.uch
*Qver 80 other t l rom @d.

LIGHTWEIGHT HEADPHONES: 2,0000 12/6 pr.

4,000 17/6 pr.

High-Grade Meters
By LEADING MANUFACTURER
m mounting, 3fin. dis. (less flange), 3in.

DC lOmG COIL
100 mik F8D, 730Q Calibrati
~—0-20 mA. 0-3kV. 0-5kV. 0-2 mA/0-250 V.
8:0-5/0-10. 0.5mA./0-1kV., 85,/-.
0-100 milliamps res. 0, 760, 50/
0-500 volts, res. 500kQ (lk, PV), 85/~
0-1,000 volts, res. 20m. 3 (20k. PV), 95/s,

AC MOVING IROXN
0-300 volts, with external res., 50/-.

5 amps, FSD, scale 0-80, 50/-.
All the above are brand new and tested.
Please add approx. cost of postage.
*Lists available.

H. L. SMITH & CO. LTD
287/289 EDGWARE ROAD, LONDON, W.2
Telephone Paddington 5891
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OPPORTUNITIES

IN RADIO

Get this FREE Book !

* ENGINEERING
OPPORTUNITIES

reveals how you can
become technically quali-
fied at home for 2 highly
paid key-appointment in
the vast Radio and Tele.
vision 1ndustry. In 148
pages of intensely inter-
esting matter, it includes
full details of our up-to-
the-minute home study
course in all branches of

TELEVISION and
RADIO, A.M. Brit.

I. R. E, City &
Guilds, Special Tele-
vision, Servicing, Sound
Film Projection, Short
Wave, High Freq and

SITUATIONS VACANT |
ACOUSTIC engineer required to take charge
of acoustic lnbonm?' lppllcant must
ereq

have experlence in

:
o
:!

n
:&d nﬂ.‘iustpment of rntziocrunopbone cublnegs
knowledze pol radio circuits

is deslrlble —

licants should apply in writl iving de-
tn s of age. quu\llt‘lp Y i’on.s and Eberience, 1o
nager, E. Cole, Ltd., South-

end-on-Ses. {7534

ACANCIES exist in a Government Com-

munications Centre in Boreham Wood for
two Electrical Inspectors and two Testers for
work on high quality communication equip-
Inspectors must be able to read clrcult

be acquainted with current

duction methods, Testers will be requi to
align superhetrodyne receivers and check per-
formance of transmitters. Government In-
dustrial conditions and rates. Commencing
salary not less than £11 per week.—Box 3056.

{7555
ERVICE Engineer required to service Nucle-
onic and lectronlc instruments, Previous
experience on S , Analyser and Pul
ator instruments would be an advan
tunity may arise in the future to worl: on the
develcpment of imstruments. Canteen facllities
available and pension scheme {n operation.
Nrite giving full details and qualifications:
L B, Moo and Fleconie Dty
ment, Dynatron o ed, e N
Maidenhead, Berks. [7541

TECHNICAL Sales Representative to promote
sses of Nucleonic and Electronic instru-

General Wireless Courses,
We definitely Guarantee

“NO PASS—NO FEE”

If you're earning Iesfs than (I‘SN :t ew?:rk ytohlﬁ
enl tening book is for you. T
lgh-nng It will l))'o sent and

without oingation.

BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY
288 OOLL%G! HOUSE.

£9-31, WRIGHT'S LANE,
LONDON, W.8.

ments to indus.ry, hospitals and Universities.
A sound engineering background and established
Applicants should also have

ﬁood Personallty nnd address. Salary offered
wl the range £700—£850. Car supplled.
expenses, pension scheme, Write glvlng‘ full
detalls and qualifications: J. F. Hendrie, Nucle-

onic and Electronic Department, Dynatron Radio
Limited, Castle Hill, Maidenhead, Bucks. [7540

HE NATIONAL INSTITUTE FOR MEDICAL
ESEARCH.—A junlor develorment engineer
know! ectronics and

physics is required ln the instrument laboratory:
the work involves design, development and pro-
ductlon of prototype a pantus for the various
sclentific dlvlslons within the Institute; candi-
tes should be over 24 an ssess either a
glau degree, C. & G. lml Telecomms.) or
salary will be on a scale, Junior Tech-

nical Omcer 510 to £780. or Technical Officer
6‘.830- .150.—Write, stntlng age, experience

BRASS, COPPER, DURAL,
ALUMINIUM, BRONZE
ROD, BAR. SHEET. TUBE. STRIP, WIRE

000 STANDARD STOCK SIZES
Qmmltly too Small. List on Application

H. ROLLET & Co. Ltd.

6 Chesham Place, S.W.L SLOane 3463
ALSO AT Uvmk BIRMINGHAM,
MANCHESTER,

QUARTZ
CRYSTAL
UNITS /

Please note
change of address

The QUARTZ CRYSTAL Co. Ltd.
Q.C.C. WORKS,
WELLINGTON CRESCENT,

NEW MALDEN, SURREY.

Telephones: Malden 0334 & 2988.
Grams,, Cables: QUARTZCO, NEW MALDEN.

10 WATT

PUSH-
PULL
ULTRA
LINEAR
FEEDBACK

From
Your
Dealer

U AMPLIFIER AND
i PRE-AMPumn

For details write to

VERDIK SALES

8 RUPERT COURT, WARDOUR ST,
LONDON, W.1. GERrard 8286

and to fHcer.
The Hldgeway, Ml Hul. N.w7. (7529

DEVELOPM!.’NT engineer and several tech-

nical assistants required

group concerned with

transformers of the J used

€g uipment and electrlc appliances; preference
will ‘be give! nts having experlence

o( this class ol WOr but young enzlneers with

a sound buslc tralnln; nnd TI limited e: perlll-l

ence will
have the o rtunlty ol gainin, ractical
knowled: go esign problems met fn ? fAlling
commerc nl an services Specmcntums an
attractive salary is oﬂered tozether with good
uture prospects; extensive
aborntory and production uci tles nre situated
n the eastern suburbs o on.—Please reply,
govlng detalls of qunllﬂutlons and experience.
2946. (7536

TECHNICAL TRAINING

LEARN it as you do it—we provide practical
equipment combined with instruction in

adio, television. electricity. mechanjcs
chemlstry. phnwgnphy. etc.—Write tor tuli
detatls to E.M.I. Institutes, Dept. Wa7.
London. W.4

ITY and Gullds (Electrlcal. etc.) ** No
Pass—No Fee ' terms; o 95% successes.

for full det nua of modern courses in all
branches of electrlcal

on

technol fy send Ior
our 144-pace handbook, free 1n
B.LE.T. (Dept 388A), 29, ht'l Lane.
London, W.8. 0117
TUITION

UNIVERSITY OF LONDON,

DEPARTMENT of Extra-Mural Studles.
THE following University Extension Courses
will' be held at Imperial College, beginning
Jnnunry 1958:

NOISE and Vibratio
THEIR anal sls nnd control for humnn comfort.
LECT w. teﬁ Ph.D..
A.R.CS., GGParmt.P D., ARCS.|
D.I.C.. of Imperu\l Colle, E

THIS course ot eight lec ures will be held at |
the P ysics lmperlal Insmute{

. 7. on Tuesdays at

.0 be uu'y.
P‘Ezp!or adm‘l‘sslon 10
THE Physics of Clous
ER: J. of Imperial

Iéo'l Hallett, B.Sc..
ege.
THIS course of six lectures will be hald at the
Huxle{ BuUdlng. opgosm the Science Museum
Kensington, 8.W.7, on
'rhursdn 645 p.m. beginning 16 January.
EE for ndm 10/-.
APPLIC IONS Ior tlckeh lnd lurtber infor-
atlon should be m Ju” irector
t. Depanment ot !xtn urs] Studies,
mce I-Iouu. w.C.l. (7547

LOCKWOOD

makers of
Fine Cabinets

and woodwork of every descrip-
tion for the Radio and allied (mdes

LOCKWOOD & COMPANY

(WOODWORKERS) LTD.
Lowlands Rd., Harrow, Middlesex. Byron 3704

ODDIE FASTENERS

Pat. 507249

THIS FASTERER WITH ENDLESS
APPLICATIONS—SIMPLE—POSITIVE
SELF-LOCKING. MADE IN A
VARIETY OF TYPES AND SIZES.
SPECIAL FASTENERS TO SUIT
CUSTOMERS’ REQUIREMENTS.
WIDELY USED IN THE RADIO
INDUSTRY.

illustrated brochure and other mformamn
will gladly be sent on request.
DEPT. “ WW.»

Oddie, Bradbury &Cull Ltd., Southampton

Tel,: 55883 Cables: Fasteners, Southampton
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V.H.F. TRANSMITTER :

TYPE TII31-L

With extended frequency
range 100-156 MC/S

We have

a limited
quantity

. of these
Transmitters
available for
immediate
delivery,
fully
serviceable

Finished in
Grey

SHIPPING SPECIFICATION
Transmitter — Packed in Wooden Case
7x2x2 6"
Weight — 8 cwt. 3 qtrs.
Valves and Audio Oscillator
Packed in Wooden Case 18" x 15% x 12
Weight—I qtr. 2 Ib.

All enquiries to:

AVIATION TRADERS lTI].

SALES DEPT.

WIGMORE STREET
LONDON, W.l

Telephone: MUSEUM 7791

Telegrams: AVIATRADE WESDO
LONDON

Cables: AVIATRADE LONDON

21

TUITION
ATTERSEA College of Technology.

ELECTRON 'rubes lnd their oorrect
A COURSE o lectures Wed esday
mencinx 8th Jnnuary, 1958,
lee Ebl !urther detuls and enrolment forms may

be obtained from the mrenry electron cubes
course), Battersea College Techno.
Battersea Park Road, London. S W.11,

What we

NO’I‘HING succeeds like success!
have done a thousand times we can do again

for you—see the B.N.R.S. advt. .page 116, [0172 |

wxclgfrlgleﬁss o&entl?l. utlen(z;nho‘e and po%tg‘l
s.—Stamp for re anager,
Wireless School, Mgnor G y Londung.eNJ.

0104

ULL-TIME courses for P.M.G, C[erts 0o

5 C.G. Iéel h Tel%:ogxrsrxcunémtl;)m. Radatr lam-
enance Cert. a ng.): prospectus free.
—Technical College, Hull. Db LA (o111

IRELESS.—See the world as a radio officer
in the Merchant Navy; short training

eriod; low fees, scholarships, etc., available:
-rdInT and day students; sump for prospec-
tus.—Wireless College, Colwyn Bay. 10018

T/V and Rldio —-A M.Brit.LLR.E., City and
Guilds, R.T.E.B. Cert.. etc., on " No Pass

—No Fee " terms: over 95% successes; details
of exams. and home training courses in all
bnr:iches oll radio_and T/V, write for ld;l-pnzgge

book—{free.—B.I.E.T, (Dept.
Wright's Lane, London, W.8. {0116
ALL EXAMINATIONSB eu!er to gass by I.C.8
home study methods, .. LR.E
G. Telcoms, P.M.G. Cert in Wireless
Telesnphy radio and TV servicing, etc.—Write
ree prospectus: International Corres) on-

dence Schools. Dept. CL.42A, Kingsway,
don, W.C [0053

.M.I.Mech.E., A.M.Brit.I.R.E., City lnd
Guilds, etc., on ‘*No Pass—] Fee’
terms, over details of

%o cesses—o!
xams and courses in all bmnches of Enllneer-

ing, Building, et.c write for F
Yook—Free: 'f (Dept. 3875) wn m s
Lane, London. 8 P

EARN-AS-YOU- BUILD course in basec

radio, electronic and electrical theory with
practical training, bullding a 4-valve receiver
and superhet signal generator and multi-
tester; write for free book.—International
Correspondence &chools, Dept. CL.42, Klggs-
way, London, W.C.2.

TRAIN at home for a better position or a
new bby.—We offer comprehensive
modern home tuition courses covering over 100
careers and hobbies; practical eq‘ ipment sup-

lied with many courses.— for free
roc‘lure. stating subject of lnterest, to EM.I

stitut Dept . London. (Asso-
cllted wlth H.M.V.}) 10180

MIPRE—Ior details of suitable study

courses (only a
accepted), send for free smlbus of instruc-
ional text; I.P.R.E._conditions of membership
booklet 1/-: ‘* The Practical Radio Engineer,
ournal, sample copy 2/3 6000 allxnment eaks
or superhets, 6/-,—. post Te-
tary. I.P.R.E., 20, Falrﬂe)d Rd London. N.8.

FREE'—Brochure giving detalls of home
study training in radlo, television and all

ranches of electronics; courses for the hobby
ennuallst or for the
A.M.Brit.I'R., E.,
and  other professional examinations:
with the college operated by Britain’s largest
electronics o tion; moderate fees.—Write
to E.M.1. Insti tuus. Dept. WW28, London.[gv.d.

179
AUCTIONS
ALES every Thursday at 11 s.m.

EASTERN Auction Mart.

'I;EL VtISIONS, radios, lridxes, wash/machines.
etc., etc

ENTRIES accepted working or not.

15% coglrnisslon on lots sold (min. 10/-).
e no char

WE collect in Grncer London area.
WHITEHORSE Lane, Mile End Rd.. Stepney,

STEPNEY Green 3993, 3296, 1033. [0125

BOOKS, INSTRUCTIONS, ETC.
IRELESS World,"” bound volumes, 1947-
1956.—Offers to Box 2487. [7563
ELECOMMUNICATIONS (Principles) 1
and II in m.k.s. Units’* covers every-

thing for these C. and G. 3

worked examples, price 10/6; also & Radio
Reference ' covers everything from basic prin-
ciples to VHF, transmitters, aerlal arrays, FM,
ete., 180,000 words, 588 figs., price 25/-.—Ridd}-
ford, 384, Tilehurst R.. Reading, Berks, (7252
- ADIO Interterence Supression: As Appliea
dio and Television Reception.'
By G. L. Ste hens AM.I.EEE. 2nd Ed. An
up-to-dlu to the various methods of sup-
ge ssing elecnrlcnl interference with radlo and
levision recepuon Many practical lppllca-
tions are gven, artlcular ltbenuon being paid
to the problem of interference at televlision fre-
quencies. Other chapters deal with the design
and choice of suppressor components, methods
of locating the source of interference, and sup-
pression at the receiver itself. 10/6 net from
ail booksellers. By 11/4 from Iliffe &
gog.sll.bd.. Dorset H Stamford St.. London,

train

No

pos!
ouse,

(e | o

TRANSFORMERS

: AND

g CHOKES

g for the

B New 400 watt
AUDIO

g AMPLIFIER

LIR RN NN

G. R. Woodville —
Wireless World —
November 1957.

Ouffut transformer type 4T35 as
used by the author

1,000£2 anode to anode tapped at
40%

Four secondaries each 25v. total
400 watts.

High Tension Transformer type

5A9-1
Primary 10-0-200-220-240v. 50 ~
Secondary 700v. 1.2A rectified D.C.

Auxiliary Transformer type 5A9-2
Primary 10-0-200-220-240v. 50 ~
Secondaries 150-0-150v. 20m/A

T 6.3v. 20A
2.5v. 10A
2.5v. 5A
2.5v. 5A

Choke type 5A9-3
2 hys. when carrying 1.2A D.C. and
200v R.M.S. 100~ D.C. resist-
ance 204,

SAVAGE

TRANSFORMERS

LIMITED
DEVIZES, WILTSHIRE
Tel : Devizes 932
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SPECIAL OFFER

DYNAMO EXPLODER Mk Il

For detonating
explosive
charges. A
must for
mining,
demolition,
road build-
ing and
construc-
ticn opera-
tions. Mayatso
be adapted as
photo-flash gen- »
erator., Operated by hand generator giving
1,800 volts d.c. across ofp. terminals.

In hide leather case 0w £3 |9 § each.
(Usual price [7gns.) Frice P & P. 5-

AERIAL MASTS

R.A.F. TYPE 50

36ft. HIGH

Kits comprise - 2in. dia. Tubular
Steel (Copper Plated) Sections of 4it.
length, top-section and base, Fickets,
QGuys and Fittigs. b

YOU can purchase this mnor-
mally expensive MAST for a
{raction of its cost, i.c.,

£8.10.0 ONLY
{Carr. 15/8)
Please add £1 for (returnahlc)
wooden carrying casc.
The MAST is particularly auit-
able to take aenals for Tx,
Rx., F.M. and T.V. (especially
COMMERCIAL), and has many
other uses. Extra t. rections
can be supplied at 11/ per
section.

U.S.A. 45ft. AERIAL MAST (10 sectiona 4rt.
fin. x in., guys ete.). This entirely new and complete set in
canvas carrying bag £15/10/- ench. carr. 176 w2
wets witk additional low and bigh irequency antenna

£3) pur. Carr. extra.

ARMY TYPE 32FTV. MASTS similar to above
but 10 lin, screw-sections, suitable for per-
manent lightweight installation. Kitin canvas
bag, £5/10/-, carriage 12/6.

TELEPHONE SETS

IN ATTRACTIVE BAKELITE CASE
BRAND NEW EX-GOVT, "F”’ TYPE
Ideal between 2 or
more positions up to

five miles. STORE
FACTORY AND
OFFICE FARM
BUILD-
INGS ;
GAR-
DEN

and HOUSE,
carrying cases, complete with long
life batteries, bells, ringer and
100ft. telephone cable.

2 sets in individual

per pair

£7.10.0 e *: (G.B.) 9/6

D3STRANDED TELEPHONE CABLE, NEW, |

mile drum, 85/-., carr. 17/6
TRUVOX
and TANNOY

LOUD

HAILERS

EX-GOVT.
Impedance 74 Q)
Handling cap. 8 wacts
price 25/-, post 3/6.
45/- pair carr, paid.

TELEPRINTER EQUIPMENT-Brand New
Creed Automatic Transmitter No. 3S4/N.
Rect. Units26B. |-P 110/230 v, O-P, 80 +80 v.
Telegraph Relays 299 AN.

Creed Keyboard 7M. 3 Bank 5 Unit with
answer-back unit.

7B Carriage Unit, stand. friction feed S1813.
Also comprehensive range of spares.

Quantity and Export enquiries are invited for all
above items, also other Electronic Component
pars.

HATTER & DAVIS (RELAYS) LTD.
126, KENSAL ROAD, LONDON, W.10 LADbroke 06686

| book, completely revised, enlarged and set in a

BOOKS, INSTRUCTIONS, ETC,
. ABACS or Nomograms. B{) A. Giet. Trans-
lated from the French by H. D. Phippen
and J. W. Head. Most engineers have made
use of nomograms at some time in their careers,
and are fully alive to the fact that they are
a very convenient tool when the same formula
3 to solved repeatedly for several sets
of variables. It is fair to say, however, that
only "a small proportion of even those who
habitually employ nomograms know how to con-
struct them for their own use. Most of the
comparatively small literature on the subject
is written for mfathematicians and is extremely
difficult for the practical engineer to compre-
hend. This book is essentially practical, and
not onl?' demonstrates the many and varied
applications of the abac or nomogram, but
shows how even those without highly specialized
mathematical knowledge may construct their
35/- net. From all booksellers.
from the publishers: 1liffe &
201?51 Ltd., Dorset House, Stamford St., London,

- ECHNICAL Instruction for Marine Radio

Officers.”’ Formerly * Handbook of
Technical Instruction for “Wireless Telegraph-
ists.”” H. M. Dowsett, M.I.LE.E., F.Inst.P.. and
L. E. Q. Walker. A.R.C.S. This standard hand-

new format, has been planned primarily for
the use of wireless operators, prospective or
actual. Tt is virtually a complete theoretical
course for students wishing to qualify for the
Postmaster-General’s Certificate of Proficlency,
and contains detailed technical descriptions of
transmitters, receivers and direction finders.
60/- net from all booksellers. By post 61/9 |
from Iliffe & Sons Ltd., Dorset House, Stam-

ford St., S.E.L.

< THE Williamson Amplifier.”” This I5-watt

amplifier has gained world-wide recog-
nitlon on account of its remarkably low dis-
tortion. The fssues of WIRFLESS WORLD in
which it was originally described have long
since been out of print, and the present booklet.
which reprints all the relevant articles from
1947 onwards, gives full detalls not only of
the basic circuit and layout, but also of the
ancillary circuits recommended by the desigher
for high-quality reproduction of record and
radio programme; 3/6 net from all booksellers.
By post 3/10 from Ilifle & Sons Ltd., Dorset
House. Stamford St., S.E.1.

= WXRELESS Servlclng Manual.” By W. T.

4 Cocking, M.LE.E. This. the ninth
edition of a standard work, which has come to
be recognised as a reliable and comprehensive
guide for amateur and professional alike, has
been thoroughly revised and set in a larger
and handler format. Essential testing appara-
tus is deseribed and logical methods of deducing
and remedying defects are explained. A com-
pletely new chapter on the servicing of fre-
quency modulated V.H.F. receivers has been
added, 17/6 from all booksellers. By post
18/8 from Iliffe & Sons Ltd.. Dorset House.
Stamford St., London, S.E.1

** YNTRODUCTION to Valves.” By R.

Hallows, M.A.Cantab., M.I1.E.E., and H
Mllward, B.Sc.Lond., A.M.I.E.E, Describes
the princlples, construction, characteristics and
uses of most types of radio valves. The |
approach is simple and, as far as possible, non- |
mathematical, but the book provides the
student with a thorough understanding of valves |
and how they work, 8/6 net from all book-
sellers. By post 9/4 from Iliffe & Sons Ltd.,
Dorset House, Stamford St., London, S.E.1.

" RADIO Laboratory Handbook.” By M. G.

Scroggie. B.Sc.. M.LE.E. This well- |
known practical work describing laboratory
equipment and methods of operation has been
entirely re-written and greatly enlarged. Among
the sublects considered are layout and furnish-
ing of premlses, methods of measurements,
sources of power and signal measurements,
There is a comprehensive reference section and
many photogravhs. diagrams, graphs and tables;
25/- net from all booksellers. By post 26/9 from
Iliffie & Sons Ltd., Dorset House, Stamford
Street, S.E.1.

w.
. K.

PRACTICAL TRANSFORMER
DESIGN / PRODUCTION
ENGINEER

To inaugurate, develop and overseer
a new department to produce small ||
radio type mains and other ||
transformers. |

Real opportunity for man with ability
and character.

Essex area—I15 miles London.

Apply giving deuails to :
No. 3085 c/o Wireless World

Box

COPPER WIRE

ENAMELLED, TINNED, LITZ,
COTTON AND SILK COVERED.
RESISTANCE WIRES,
| oz., 2 oz., and 4 oz. REELS.

All gauges available.

B.A. SCREWS, NUTS, WASHERS,
soldering tags, eyelets and rivets.
EBONITE and BAKELITE PANELS,

TUFNOL ROD, PAXOLIN TYPE COIL
FORMERS AND TUBES, ALL DIAMETERS.
Latest Radio Publications.

SEND STAMP FOR LIST. TRADE SUPPLIED.

G.E.C,, B.T.H. &
WESTINGHO USE
GERMANIUM CRYSTAL
DIODES
I/- each. Postage 3d.

Diagrams and three Crystal Set Circuits
Free with each diode.

A large purchase of these fully GUARANTEED
diodes from the manufacturers enables us
to make this attractive offer.

POST RADIO SUPPLIES

33, Bourne Gardens, London, E.4

We manufacture all types of
SMALL TRANSFORMERS and
CHOKES with MUMETAL and
RADIOMETAL CORES either with
or without MUMETAL SCREENS.

Microphone, Pickup, Line input, Output,
Computer, Rectifier, High Fidelity.
Midget, Transistor, Vibration, Seismig,
Instrument, Photocell, Recorder, Bridge
and Experimental Transformers of all kinds.
Frequency bands in the range | ¢/sto 150 ke/s.
Designs produced against Clients’ electrical
requirements.
Quick delivery. Large or small quantities,
Contractors to G.E.C., Rolls-Royce, Decca,
H. J. Leak, R.C.A.,, M.O.S., Admiralty, etc.

E. A. SOWTER LTD.,
7 Dedham Place, Fore Street, Ipswich,
Suffolk. Tel.: Ipswich 52794.

bulld your own

TAPE RECORDER

with the

‘ASPDEN’

tape deck kits

Two models, Sin. or 7in, spools, two speed,
twin track, ferroxcube heads, finest motor,
and, complete assembly instructions,
Compact model $82 kit 8 %
Standard model 782 kit
Assembled and tested 30/-

And the
RECORD/REPLAY AMPLIFIER KIT,
24 watt, neon indicator, without valves

£5/18/-.

POWER PACK KIT for above, less valve
£2/18/6.

50
50

Carr. extra.
Mr. E. D. §., of Notts, writes:—
‘‘Can truly soy that | have never had such good
value for my y—performanc qual to
many of the more expensive recorders.’
This deck and amplifier is being used in the
Antarctic by an expedition member.
Send stamp for full particulars to:—
W. S. ASPDEN
Stanley Works, back Clevedon Road,
Blackpool, Lancs.
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*  ELICIX TEEvEioN o]
[ [
| The following Staff are required to assist In an Increasing programme
® of engineering and manufacture of high-grade television equipment for ®
e , Broadcast and Laboratory Application.
SOLDERING INSTRUM ENTS' o Excellent opportunities exist for men with the right ability ond experience. ®
FOR
GREATER ° PROJECT ENGINEERS PY
be responsible for th 1 d production of televisi d allied
SOLDERING ::mpment which :;:Id.mcfudc ::;::o pro;remng ::d the supcrv:non of some.tned:n:cal
EFF'G'ENGY @ safl. Appllcanu required to possess qualifications to H.N.C. or eq o
Py l'-‘lght‘;elzht ® Rlpld heatmg practical experience considered in lisu).
@ High eficiency @ Unbreaka:le| @
handie @ Bit sizes 3/32in to 3,8in 3 (LIS Lot .
(In Copper or our | e prefarably with test experience, conversant with the use of Laboratory Test Equipment,
by PERM&’BIT 31 5 Ver POE"I{MA‘;':P" ) required to work with minimum supervision. PY
ﬁs,'g's,), I B i &) 5.DAY WEEK - PENSION SCHEME - GOOD CANTEEN
prices from 19/6. 1 I MIN. BUS AND RAIL SERVICES ®
British and Foreign Patents. Registered de-

m:. S‘up.:h“o:; :“th:m a::i fvo:’m n vﬁ?::;; @  Write, giving particulars of age, experience and solary required to: )
Booklet No. S.P.5 from sole mcnufucw"n | CINEMA-TELEVISION LIMITED, Worsley Bridge Road, Lower Sydenham, S.E.2¢
LIGHT SOLDERING DEVELOPMENTS LTD.|® CINEMA >

106, GEORGE ST., CROYDON, SURR
: CROvdon 8589 URREY [ L l °
v comzns e GALPINS | e
According Vo JAN & MIL Specifications Braastormes Sattion of this vastaet .;o‘:n;unrl: EUREKA - CONSTANTAN
for Aircraft, etc. | we]Bavelwonnd|elliGatpias m-ﬂm:w 2 MOST GAUGES AVAILABLE
| P, 7" the oma affceasy and quatiy s NICKEL-CHROME - MANGANIN

Fall kist available. Send your requirements.

e i " || JEFFERY TRANSFORMER (0. || POST RADIO SUPPLIES

N.A.R. Agencies Ltd. | 199 Edward Street, New Cross, London, S.E.14 | ]| 33 Bourne Fgﬂﬂﬁa‘%';:“;"' E4

40 King’s Road, London, S.W.3 TIDeway 4458.

POLYTHENE The *VESCO'
THREE HI-FI CABINETS

INSULATORS, END CAPS, PLUGS, ETC. Tasse cabinets are i highly polished
light oak, and have been designed as a
for |t e ot o e e

trated) giving ample room for storage of
T.V. AERIALS D e

amplifier and tape deck cabivet with a

M H H fift-up Hd, -
Sfandard ArtICIes or SpeCIaI MOUIdIngs ' The dimensions of each cablnet are 1it Rin. long X 1ft. 3in, deep x 1it. 2in, high. Neti
AMPLEX APPLIANCES (KENT) LTD. | | mério iwwompmewiiotimepit 0
19 DARTMOUTH ROAD, HAYES, BROMLEY, KENT T 70 (o0 (s D] S pen s o (3 GOy, i) el
(RAVensbourne 5531) ' FM/AM Complete TVs, Radic Aerlals, Converters and Sundry Electri-

All export enquiries to ’ cal components, e.g.. Rlectrical S8havers, ete.
ANGLO NETHERLAND TECHNICAL EXCHANGE LTD.,

3, TOWER HILL, LONDON, E.C.3. V.E.S. WHOLESALE SERVICES LTD.

(Dept. W.W.) 11, Guanersbury Lane, Acton, London, W.3. Acorn 5027

TELEVISION AERIAL COMPONENTS O
DESIGNED FOR CONSTRUCTING BAND | & BAND 111 T.V. AERIALS
ELEMENT DIMENSIONS SUPPLIED FOR ALL CHANNELS

Selecting at random from our new multi-page catalogue: ‘ :

% Band lll Folded Dipoles (As illustrated) % Mast Coupling units for 2° Masts
% Insulators, both Rubber and Plastic

e

% Reflector and director rod holders (As illustrated)
% Masthead Fittings for 3%, 1%, 14° % Alloy Tubing for Elements, Cross
and 2° Masts boom and masting

Send 1/- P.O. for the revised, fully lllustrated catalogue to :

FRINGEVISION LTD. Marlborough, Wilts. Phone 6578 |
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r belief, no two peas in a pod:are -

always a subtle variation in size or shape.

Contrary to pop
identical. There i

With condepsers it 1s diﬂ'cren_r,rt’hlc‘:; are made to accepted
standards o(f§1'zc.and,ﬁaislf,‘§:) that there may be nothing,
except the maker’s name, to distinguish one manufacturer’s
products from another.

Yet there can be a considerable difference in condenseg .:
performance and dependability. That set makers appreciage

\his is evidenced by the fact that, at every Radio Shofv4. s

T.C.C. Condensers are to be found in more radio and § e ’/I"
sets than those of any other make.

oA

The letters T.C.C. are a visible assurance of invisible
quality, quality that results from more than half a
century’s specialisation in condenser research and develop-
ment. That assurance may cost you a few pennies more,
but in terms of customer satisfaction it may well be worth
pounds.
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rs, Service Engineers,
Radio enthusiasts rely on

AND ACCESSORIES

Throughout the world, Multicore Solders Ltd. have established Ersin Multicore Solder in the field
of radio, television and electronic equipment, as the most reliable type of cored solder. The §
separate cores of flux in Ersin Multicore Solder prevent breaks in the flux stream; there are no wasted
lengths of solder without flux, and the risk of making dry joints through insufficient flux is eliminated.

Ersin Multicore Type 1 Savbit Alloy containing § Cores of non-corrosive flux has now received
Ministry approval under No. DTD/900/4535. It may be used for soldering processes on equipment
for Service use in lieu of solder to B.S. 219. Ersin Multicore Savbit Alloy reduces absorption of the
copper from soldering iron bits and increases the life of bits by up to Io times, as Savbit keeps
soldering iron bits in excellent condition for a considerable period greater efficiency of soldering

processes is achieved.

If you have a soldering problem, please write to the Multicore Technical Dept., who will be

glad to advise you.

SAVEIT FOR FACTORIES

Ersin Multicore Savbit
Type 1 alloy containing 5
Cores of non-corrosive
fluxis supplied to factories
atbulk dprices on7lb.reels.
16 and 18 s.w.g. are the
diameters most suitable
for the majority of solder-
ing processes. Supplies
are also available on 1 Ib.
reels.

SAVBIT FOR THE
SMALL USER

The Size 1 Carton contains XS
approximatel £ ft. of 18 '@)‘
8.W.8. SAVByl . It is also | =
supplied in 14 s.w.g. and 16 re”
s.w.g. Obtainable from radio 8‘ s‘
and electrical stores. Ersin w ! |
-I\]&ultioor:l ‘eséQore Soldiefr is \ g
so supplied in 4 3 ca- &
tions of Standard 1lin/Lead "

alloys.
Pr?c}: s/- each (subject).

g/
STR\Y

&

SAVBIT FOR THE
SERVICE ENGINEER
Approx. 170 ft. of 18
Soo s.w.g. SAVBIT is sup-
ul't s’lv,'“ plied on a 1 Ib. reel

\ p : .
EIT\M,’.& packedinacarton, Price
\%’ 15/- each (subject).

-

e

SPECIAL HIGH AND LOW
MELTING POINT SOLDERS
Comsol (Melting point 296°C)
P.T. (Melting point 232°C)
L.M.P. (Melting point 179°C)
T.L.C. (Melting point 145°C)

STANDARD TIN/LEAD ALLOYS

Ersin Multicore 5-core Solder is
available in the following standard
alloys :

60/40, 50/50, 45/55, 40/80, 30/70,
and 20/80 and in 9 gauges on 7 ib.
and 1 Ib. reels.

HOME CONSTRUCTOR'S
2/6 PACK

Now available containing
alternative specifications:
19 ft. of 18 s.w.g. 60/40
alloy or, for soldering
printed circuits, 40 ft. of
22 3.w.g. 60/40 alloy. Both
wound on Reels. 2/6 each
(subject).

Bib WIRE STRIPPER AND

CUTTER
iy This 3 in 1 tool strips

insulation without nick-
ing the wire, cuts wire
cleanly and splits plastic
extruded twin flex. Ad-
justable to most wire
thicknesses.

3/6 each (subject).

1y

Bib RECORDING TAPE
SPLICER

Recording enthusiasts can affect con-
siderable tape economies with this
splicer, It makes the accurate ¢
jointing of tape so simple A

and quick that every ___{+>
scrap can a

be used,
18/6 each 2 4
subject. Write for Free
copy of Folder “How to Edit Tape Recording”

Bib SOLDER THERMOMETER
e

Accurately indic- .es
temperature of bits
and solder baths, up
to 400°C.

Price £6.12.6

MULTICORE SOLDERS LIMITED, MULTICORE WORKS, HEMEL HEMPSTEAD, HERTS. (BOXMOOR 3636)




