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The Monsanto Model 100A Counter/Timer measures frequency
upto 12.5 MHz, single period or frequency ratio ; or

counts total events. It has a crystal controlled clock

and integrated circuits .. .. Its priceis £300.

In addition, the range includes new models tailored to

meet your needs . .. the 101B has BCD output, and is twin
channel with a frequency range of 5 Hz to 50 MHz on

channel A ... the 103A has four digit readout and a
line-frequency clock and sellsfor £185 .. .the 104Ais a

preset counter (all five decades are pre-settable from 1 to 9)

... And the latest in the family, the 106A is a fully reversible counter
... We shall be pleased to send you full details.

Exclusive agent in U.K.

G.&8E. BRADLEYLTD. -~
Electral House, Neasden Lane, London, N.W.10. 0 n S d " 0
Telephone : 01-4507811. Telex: 25583
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Choose your duplexer devices
from EEV’s extensive range

BS802

BS310 BS814 BS452 BS460
Frequency Peak
range power
Product Type No Band (MHz) (kW)
Brief data on some of
Pre TR cells BS834 2000-12000 2500
the many types d=AS = — _ e = S g ER
available. BS870 1240-1365 2500
TR cells BS390 S 2925-3075 1250
BS800 S 2840-3100 1250
BS824* S 2700-3100 250
BS156 X 9000-9600 200
BS452 X 9310-9510 100
BS810 X 9250-9550 75
BS850 X 9300-9500 50
TB cells BS310 X 9375 5-200
TR limiter cells BS814 X 9000-9700 200
BS828 X 9325-9425 50
Solid state microwave switches BS392 S 2925-3075 0.5
BS460 X 8500-12000 0.5

Send for this booklet
giving full details of the
complete range of EEV
duplexer devices and
waveguide switches.

OUPLEXER DEVICES

*For protection of travelling waveguide amplifiers
English Electric Valve Co Ltd
Chelmsford Essex England Telephone: 61777
Telex: 99103 Grams: Enelectico Chelmsford

Please send me a copy of “Duplexer Devices”. ] am interested in a tube with the following parameters :

Frequency range Power Type of cell
NAME POSITION =
COMPANY - B -
ADDRESS - B i -
TELEPHONE NUMBER EXTENSION ] wis

WW-—006 FOR FURTHER DETAILS
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C &S Antennas

Point to Point

Broadcasting -
Radio Relay prowde
Ground to Air a complete

Navigational Aids

Business Radio
Design

Site layouts
Aerial System Design

aerial service :
LF to Microwave

Aerials

LF ‘T’ and 'L’ Aerials,

Mast Radiators,

HF Dipoles, Quadrants,
Rhombics, Log Periodics,
Vertical Incidence Arrays,
Conicals, Biconicals

VHF & UHF Yagis, Helices,
Ground Planes, Colinears,
Whips, Marine Aerials,
Television Artays to 100kW e.r.p
MICROWAVE Passive Reflectors,
Dishes 3" to 60 ft. dia.

Supporting Structures
Self-supporting Towers,
Tubular and Lattice Masts,
Telescopic Masts

e 2 Fe———

Accessories

Coanxial and open Wwire Feeders,
Filters, Aerial Switches,
Lead-in panels, Earth Systems.
Air-cooled Transmitter Loads.
Termination Networks

ey

Installation
World Wide Service

b 4
CaS AntennaslLtd

Wentworth House, Eastern Avenue, liford, Essex, England.
Telephone: 01-554-0102 Telex: 25850 Cables: Antennas liford (England)

cs1?
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Image Orthicons —
a new brochure from EEV

This new brochure gives a summary of the EEV range of Image Orthicons,
applications and brief data. Full information, including characteristic
curves and operational conditions together with outline diagrams, is
available on request. But for an introduction to the range, send for a free

copy of our new brochure.

IV IMOIMIME IMA IMAC IMAGE IMAGE

Engionl  Caglioh £

English Electric Valve Co Ltd

Chelmsford Essex England Telephone: 61777
Telex: 99103 Grams: Enelectico Chelmsford

s

Please send me a copy of your Image Orthicon brochure.

NAME - POSITION
COMPANY

ADDRESS

TELEPHONE NUMBER EXTENSION

— . WWwW37
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WAYNE KERR

Autobalance Universal Bridge

WAYNE KERR

ranges covering 0.002pF —50 000uF; 20p0 —5000;
200nH-5x10°H; 2mQ —50 000MQ

-figure readout of resistive and reactive terms
immediately component is connected

or 4]

-figure readout by backing-off first digits
of meter readings on push-buttons

8
2
3
1

2

4

8 ‘ BCD outputs for Printers (optional).

Analog outputs for DVMs and recorders

1

5

9

2

Hz internal source/detector.
Sockets for external 200Hz— 20kHz

0.19%, is the accuracy.
Simplicity of operation is the key feature.

THE WAYNE KERR COMPANY LIMITED
NEW MALDEN SURREY ENGLAND

WW-—009 FOR FURTHER DETAILS
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prepare
NOW ,
or tom row’s
WOr

Today there is a hugedemand fortechnologists such as
electronics, nuclear and computer systems engineers,
radio and television engineers, etc. In the future, there
will be even more such important positions requiring
just the up-to-date, advanced technical education which
C.R.E.l., the Home Study Division of McGraw-Hill Book
Co., can provide.

C.R.E.l., Study Programmes are directly related to the
probiems of industry including the latest technological
developments and advanced ideas. Students claim that
the individual tuition given by the C.R.E.l. panel of experts
In each specialised field is comparable in technological

as

content with that of technical colleges.

Why C.R.E.l. Courses are best
No standard text books are used — these are often considerably out-of-date when printed.

C.R.E.l. Lesson Material contains information not published elsewhere and is kept up-to-date
continuously. (Over £50,000 is spent annually in revising text material.).
Step-by-step progress is assured by the concise, simply written and easily understood lessons.

Each programme of study is based on the practical applications to, and specific needs of,

Industry.

Take the first step to a better job now—enrol with C.R.E.|,, the specialists in Technical Home

Study Courses.

C.R.E.I. PROGRAMMES ARE AVAILABLE IN:
Electronic Engineering Technology * Industrial Electronics for Automation * Computer Systems
Technology * Nuclear Engineering * Mathematics for Electronics Engineers x Television
Engineering * Radar and Servo Engineering
City and Guilds of London Institute: Subject No. 49 and Advanced Studies No. 300.

CRET

Member of the

Association of British

Correspondence Colleges

C.R.E.l. (London), Walpole House.
173-176 Sloane Street, London S.W.1.
A subsidiary of McGraw-Hill Inc.

POST THIS COUPON TODAY FOR A BETTER FUTURE

To C.R.E.l. (London), Walpole House, 173-176 Sloane Street, London, S.W.1.
Please send me (for my information and entirely without obligation) full details of the Educational
Programmes offered by your Institute.

My interest is City and Guilds D B L General _]
NAME

ADDRESS

EDUCATIONAL BACKGROUND
ELECTRONICS EXPERIENCE WW125

WW—010 FOR FURTHER DETAILS
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oPEAKER  SYSIEMS

These superb new speaker systems make avail-
able even higher standards of performance in
sound reproduction and uphold the high reputation
gained by Whiteley Stentorian speakers through-
out the world.

Attractively designed and soundly constructed,

they are available in either Teak or Rosewood
finish.

LCO93
A 19" x 124" x 84" completely enclosed acoustically
loaded cabinet housing a 9” graded melamine
paper cone with siliconized cambric suspension
giving a frequency response of 60Hz to 20KHz.

LC94

A 294" x 233" x 63" acoustic Labyrinthen-
closure fitted with acoustic resistance
in the pipe, using the same highly effi-
cient 9" speaker unit used in the LC 93.
Frequency response 45Hz to 20KHz.

LCO5

The LC95 loudspeaker system is an
acoustically loaded Bass Reflex cabinet,
measuring 314" x 203" x 133", fitted with
two loudspeakers and a crossover riet-
work. The bass loudspeaker being used
is a newly developed 12" unit having a
Melamine treated paper cone with a
cambric surround. The middle and high
frequency unit is a new 8" loudspeaker
having a Melamine treated paper ribbed
cone and surround.

WHITELEY ELECTRICAL RADIO CO. LTD.

MANSFIELD - NOTTS - ENGLAND - Tel: Mansfield 24762
London Office: 109 Kingsway, W.C.2. Tel: HOLborn 3074

WW—011 FOR FURTHER DETAILS
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THIS NEW ARROW CT RANGE OF COMMERCIAL SUB-MINIATURE SWITCHES OFFER

Big savings

plus 2A 250V AC operation.

The first of a new range of low-cost, compact switches, which
will be found to be invaluable when weight and space saving,
together with good product styling, are prime considerations.

Combining the highest standards of quality and reliability, this
range of switches opens up new horizons for designers of
commercial equipment. Competitive in price and of attractive
appearance these sub-miniature switches are available with
two or three position single pole change over circuits, are rated
atBbA 29V DC, 2A 250V AC, and measure only 0.551"x0.375"
and 0.93" to the top of the sleeve.

Write or telephone for full details and/or a sample of this latest
Arrow switch —it's a little beauty.

ARROW

ARROW ELECTRIC SWITCHES LTD.

BRENT ROAD, SOUTHALL. MIDDLESEX. PHONE: 01-574 2442 Telex: 23332 Cables: ARROWHART LONDON bsidi f [37 "y
Scottish office: 13 Murray Place, Stirling. Phone: 0786 3823 subsiaiary of /s W
[

WW—012 FOR FURTHER DETAILS
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automatic
choice...
for

automatic
voltage
stabilisers -

TS Distortionless Servomechanical
Stabilisers provide high-speed, accurate stabili-
sation without distortion of waveform. Accuracy
+ 0:25%. Correction speed up to 60/100 volts per
sec. Unaffected by load, frequency or power
factor variations. 1 to 120 kVA single phase and
up to 360 kVA three phase.

BTR Solid-State Electronic Stabilisers give
high accuracy with extremely low distortion and
no moving parts. Basic models: +0-3% accuracy,
| 3% max. distortion without any filtering. Un-
| affected by load or frequency variations. Filtered
models also available. 400 VA to 10 kVA.

CGlaude Lyons

CVR Constant Voltage Regulators offer con-
siderable advantages over conventional constant
voltage transformers at remarkably low cost.
+0-3% accuracy, 3-5% max. distortion without
any filtering. Unaffected by load or frequency
variations. 360, 600 and 1200 VA.

The range also includes VB tap-changing types
and PST high-current stabilised d.c. supplies.

For full details write to Publicity Department, Hoddesdon.

[l CLAUDE LYONS

Hoddesdon, Herts. Hoddesdon 67161 Telex 22724
76 Old Hall Street, Liverpool L3 9PX. 057-227 1761 Telex 62181

Cte?

Claude Lyons Limited
WW—013 FOR FURTHER DETAILS
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BBC T.V.-moonshot:
Where there can be no re-take
you'll find Ferrograph.

During the Apollo 11 moon
landing, the BBC used Ferrograph
Series 7 Tape Recorders to mon-
itor the NASA commentary. The
recorders were in use continuously
24 hours a day. There could be no
break, there could be no re-take.
The BBC now has over 40 Ferro-
graph Series 7 recorders in use
throughout the country.

Every Ferrograph Series 7 re-
corder is made in Britain and
combines quality, reliability and a
unique range of facilities. Avail-
able in mono or stereo, with or

without amplifters, all solid state,

three-speed, with two inputs per
channel and independent mixing.
Retail prices from £175 including

P.T.
Follow the professionals;

choose the recorder you know will
serve you best at home or in your
work:  Ferrograph—it  makes
sound sense. See your nearest
stockist or send the coupon for

details and address of nearest
Ferrograph specialist or ring
01-589 4485.

Ferrograph

A member of the Wilmor Breeden Group

WW-—014 FOR FURTHER DETAILS
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To the Ferrograph Co Ltd,
l Mercury House, 195 Knightsbridge, l

. London, S.W.7. l
Please send me a free brochure
l on the Ferrograph Series 7 a l

or the Ferrograph Manual

for which I enclose £1. O I
l Name l
i3 [ |
l Address l
= B
[ | $
= [ |
L O |

| A R R 0 B N |
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the choice in over 50 different countries!

Teonex electronic valves and semi-conductors
are supplied all the world over where quality
and reliability count.

Teonex offer a comprehensive range of receiving,
professional and special quality valves. Whether
you require a device to Mil specifications for
government work or a commercial device for
replacement in a television set, Teonex products
are equally suitable.

For technical specifications and price lists,
please write to Teonex Limited

2a Westbourne Grove Mews

London W.11 - England

Cables: Tosuply London W.11. [ ]
electronic
valves &
emi-conductors

TEONEX

WwWw—015 FOR FURTHER DETAILS
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Heathkit for Instrumentation

FOR INDUSTRY

The Heathkit range of scientific and
electtonic test instruments including the
latest advances in solid state instrumen-
tation has been especially prepared for
the industrial and scientific laboratory
instrument user. Whatever your require-
ments, be they Potentiometric Chart
Recorders, Monochromators, Universai
Digital Instruments as well as VVMs and
general test instruments, substantiai
savings against similar specifications of
other manufacturers can be made by
using Heathkit instrumentation.

EERS ﬁ}:;; 5’7 "

'»-mn_ 0%,

.
(3 i

1G-18

THE NEW SOLID-STATE SINE SQUARE WAVE AUDIO GENERATOR, Model 1G-18
is typical of the latest Heathkit instrumentation styling.

® Sine Waves from 1Hz to 100kHz. ® Less than 50 nanoseconds square-wave rise time.
@ Fioating outputs.

® Square Waves from 5Hz to 100kHz.

F ) ® 8 output voltage ranges for sine wave from 0.003 to
® Repeatable switch selected output frequency. 10V rms.
® Sine and square wave output available simultaneously. @ 3 outputvoltageranges for square-wave from 0.1 to 10V
® Metered si pk to pk.

SRBIEEI PINASERTE CLilpat ® 21" meter with one dB and two voltage ranges.
® Less than 0.1% sine wave distortion. ® 120 or 240 volt wiring options.

Kit K/1G-18 £37 Carr. 8/- Ready to Use A/1G-18 £49 Carr. 8/-

NEW RESTYLED TEST, SERVICE AND WORKSHOP INSTRUMENTS

The Heathkit range of instrumentation can adequately provide engineers with quality
instruments at lowest cost, whatever your requirements, be they VVMs, Generators,
Oscilloscopes, Transistor Testers or Power Supplies.

FOR THE HOME WORKSHOP
The householder and hobbyist can, by purchasing easy-to-build Heathkits,

obtain low cost models for testing household appliances, automobile
circuitry, electrical/electronic models.

SEND FOR THE LATEST 1970

FREE HEATHKIT CATALOGUE

and see for yourself the wide Heathkitrange of instruments,
HiFi, Amateur and Leisure products.

HEATHKIT DAYSTROM LTD, Gloucester GL2 6EE, England.
Tel: Glos 29451. Telex: 43216

WW-—016 FOR FURTHER DETAILS
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Bejore we sell you

a Shure micropnone

We (ry 10 ruin it

just to make sure that you never will _

L4

z el
. eyl

P —
SIS

: //'///"/ =
ST ST
74 /i

Microphones have to be rugged. Think of
the punishment they take. That's why
Shure Safety Communications
Microphones get a tremendous going
over before we dream of selling them.

We drop them. We vibrate them.

We fry them. We freeze them.

We steam them in Turkish baths.

We drag them behind fast moving cars.
We subject them to all kinds of torture.
Sand. Rain. Infra-red. Ultra-violet.
Acids. Alcohol. Salt spray. Wind.
Electrostatic fields. High altitude . . .

and still they work

This savage testing, backed by stringent quality
control, ensures that every Shure communications
microphone will give you reliable performance.
And will go on doing so even under conditions

where other microphones would pack up.
Always use Shure, the microphones
that never fail to get the message through.

Communications

Controlled magnetic hand

microphone providing a clear, crisp,

highly intelligible voice response.

Rugged and dependable,

ideal for outdoor-indoor P.A..

and communications.

Frequency response 200 to 4,000 cps.

High impedance. High output.
Model 414.

=

Amateur Radio

Provides optimum radio
communications performance trom
single sideband transmitters

as well as AM and FM units.
Response cuts off sharply below
300 cps and above 3,000 cps.
ensuring maximum speech
intelligibility and audio punch -
to cut through noise and interference.

Model 444.

Ww—017 FOR FURTHER DETAILS
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For full details of Shure microphones,
SEND IN THIS COUPON TODAY

| To: Shure Electronics Ltd., 84 Blackfriars
Road, London SE1.  Tel: 01-928 3424
1'd like to know more about Shure Microphones for
icatl Prot | Recording
Amateur Radio Professional Entertainers

Comm

Please send me the facts

|

|

l ........
l ADDRESS .....ooooooooooooeoiee
|

|

|

|

SHURE

I setting the world’s standard in sound
wwb
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T0 AMBITIOUS ENGINEERS

—THE "LATEST EDITION OF ENGINEERING OPPORTUNITIES

Haveyousentfor your copy?

ENGINEERING OPPORTUNITIES
is a highly informative 164-page guide to
the best paid engineering posts. It tells
you how you can quickly prepare at home
for arecognised engineering qualification
and outlines a wonderful range of modern
Home Study Courses in all branches of
Engineering. This unique book also gives
full details of the Practical Radio & Elec-
tronics Courses, administered by our
Specialist Electronics Training Division-
explains the benefits of our Appointments
Dept. and shows you how to qualify
for five years’ promotion in one vear.

* SATISFACTION OR
REFUND OF FEE

Whatever your age or experience, you cannot
afford to miss reading this famous book. Send
for your copy of “ENGINEERING OPPOR-
TUNITIES” today—FREE.

WHICH IS YOUR
PET SUBJECT?
Radio
Television
Electronics
Electrical
Mechanical
Civil
Production
Automobile
Aeronautical
Plastics
Building
Draughtsmanship
B.Sc.

City & Guilds
Gen. Cert. of
Education
etc., etc.

BRITISH INSTITUTE
OF ENGINEERING TECHNOLOGY

(Dept. 303B), Aldermaston Court, Aldermaston, Berkshire

PRACTICAL  INCLUDING
EQUIPMENT 'fi‘i'

Basic Practical and Theor-
etic Courses for beginners in
Radio, T.v., Electronics, etc.
AMIERE. City & Guilds
Radio Amateur's Exam.
R.T.E.B. Certificate
P.M.G. Certificate

The specialist Elec
tronics  Division
B.I.ET. NOwW
offers you a real lab
oratory lraining al
ith practical
equipment

Ask for details.

Practical Radio
Radlo & Television Servicing
Practical Electronics
Electronics Engineering
Automation

home

POST COUPON NOW'
n Please send me your FREE 164-page
] “ENGINEERING OPPORTUNITIES”
- (Write if you prefer not to cut page)
®  NAME
-
®  ADDRESS
]
I Tt s
O O B S e R R Ty St VA = et
B SUBJECT OR EXAM.
= TRET (INTEBESTSIE v, rrvie wobal bine 1 Eoob-5i5i4 .60 bt St Sn e s - Wi 3038

WW-—018 FOR FURTHER DETAILS

Professionals require the best.

MAINS

Range.

Power.

|
HiH ELECTRONIC

TPA Series Power Amplifiers.
25, 50 & 100 watts rms. into 15 ohms.

y o
Distortion .< 0-1 4 at any level.

GAIN

¢)

ThA2s,

Response. 20Hz. - 20KHz. £0-5dB.
Protection. Electronically .

Matching transformers available.

H,','H ELECTRONIC industrial Site Milton Cambridge CB4 4AZ Tel. 63070

WW—019 FOR FURTHER DETAILS
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lefA.D 50 is a single channel 50 Watt amplifier \
designed for Broadecast, Recording and other
applications in the Audio industry, completely

proof against misuse and giving the highest

quality of reproduction.

INPUTS -0-5 Vrms unbalanced with provision for an optional
plug-in transformer for bridging 600 ohms lines.

OUTPUTS - isolated providing 50 watts into almost any
impedance from 4 to 200 ohms.

DIMENSIONS -123"x 65" x 44"

Complete the coupon and post today.

i T iy —— == i)

I Please send me full details of the QUAD 50 Amplifier |

I |

|- NAME |

|

POSITION.. I

QUAD | |

| ADDRESS. |

for the !

closest approa‘:h (BLOCK CAPITALS) |

to the | ACOUSTICAL MANUFACTURING CO. LTD., |

e HUNTINGDON. Telephone: Huntingdon (0480) 25612 I
\orlgmal sound e e . - Wll/

WW—020 FOR FURTHER DETAILS
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UNITEC 1

3 &

SIMPLEX FORWARD CORRECTOR

THE ADVANCED COMMUNICATIONS ANCILLARY
ENSURING READABLE TELEPRINTER COPY for

s METEOROLOGICAL BROADCASTS
s MARINE COMMUNICATIONS

s OFF-SHORE DRILLING

s FORESTRY

s+ BANKING

AND MANY SIMILAR APPLICATIONS

Standard Telephones and Cables Limited,
Communications Division, New Southgate, London N.11.
Telephone: 01-368 1200. Telfex: 261912.

An ITT Associate world-wide telecommunications and electronics S I c
5

WW-—-021 FOR FURTHER DETAILS
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Produced by experts for Engineers, Students and Enthusiasts

This is the book you’ve been waiting for! Over
200 information-packed pages. Circuits for
audio amplifiers, record players, tape recorders,
f.m. tuners and portable radio receivers up to
hi-fi standards, all designed and proven

in Mullard laboratories.

Mullard publications are renowned for the
technical authority of their contents and the

clarity and style of their presentation. Mull a rd
“Transistor Audio and Radio Circuits’ is another

outstanding example — there’s bound to be a big

Mullard Limited, Distributor Sales Division,
demand. Mullard House, Torrington Place, London W.C.1.

It’s handy sized and strongly bound.
Tremendous value at 30/-.

Get your copy from your local radio retailer,
bookshop or direct from Mullard (cash with

order) 32/- per copy including postage and
packing.

DY
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High Fidelity

2 1. MAMBO®* 10;" x 82" x 8" deep.
gl Each £17.18.0+ £4.0.5P.T.
3 2. MAXIM Mini system 104" x 54" x 74" deep.
Each £16.7.0 - £3.13.5P.T.
3. MARIMBA?* For wall mounting 19°x13"x5+” deep.
Each £19.5.0 + £4.6.3P.T.
4. MEZZO T Flush fitted attenuator 194"x12"x9” deep.
Each £30.18.0.
- 5 5. MAGNUJM K 3 speakers, 2 attenuators.
24" x15" x 11} " deep. Each £40.2.0.
B

. MAGISTER The new King -size. 27*x20*x14}” deep.

Each £57.0.0.
Recommended retall prices.
| All finished in Teak or Wanut 10 order.
* Sold in ready matched pairs.
| ¥ Goodmans Loudspeakers Ltd.,
w? | Axiom Works, Wembley, Middlesex. Tel : 01-902 1200

WW—024 FOR FURTHER DETAILS
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Goodmans

Goodmans Loudspeakers come into
your life to stay. And stay! And that's
why Goodmans make High Fidelity
loudspeakers you can be proud to own.

From the smallest, Maxim, right up to
the new king-size Magister you have
Goodmans guarantee of quality . . . . . .
rightalong the line.

Goodmans have been in the Audio
field for over 40 vears, perfecting High
Fidelity reproduction for your listening
pleasure, check out that High Fidelity
‘pure sound’ at your Goodmans dealer
today.

Complete the coupon for your free
copy of the illustrated Magister leaflet/
28 page Manual

Goodmans
for High Fidelity

'_F————————ﬂ

REE. Please send me
I Goodmans Magister Leaflet
Gooamans High Fidelity Manual
featuring all Goodmans products.
Tick which required.

I Name

I Address

e e iz ]
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Ferrograph F307

- stereo amplifier-
the heart of
great Hi-Fi

F307 is an integrated Stereo Amplifier, built in a tradition of excellence and extremely versatile
in its capabilities.

It presents a clean uncluttered appearance, conforming very closely with the Series Seven
Recorderin this regard. Only its main controls appear on the panel—all subsidiary controls being housed
beneath a hinged extruded aluminium flap.

F307 delivers power output of 20 watts RMS per channel into a load of 8 ohms and has a
total harmonic distortion of less than 0.25°, at 1kHz at all levels up to its rated output.

Your Ferrograph dealer will be pleased to demonstrate F307 to you. When planning your

Hi-Fi system, this is an Amplifier to which the most BN BN BN BN BN BN BN BN BN BN BN BN AN B O
serious consideration must be given and its Manual i To The Ferrograph Co. Ltd.
makes informative and compelling reading. Mercury House,.195 Knightsbridge, London, S.W.7. |

Please send me FREE details of the Ferrograph Stereo Amplifier F307 (] .

l OR send me the F307 Manual for which | enclose 5s 6d post paid
FERBOGRAPH . -
Address

The Ferrograph Co. Ltd.

Mercury House, 195 Knightsbridge, London, S.W.7. ww
Telephone: 01-589 4485  TT Il Il I T T T |

WW—025 FOR FURTHER DETAILS
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SOLE U.K. DISTRIBUTORS OF
®LOWCOST ® QUICK DELIVERY
© OVER 200 RANGES IN STOCK

s
I o OTHER RANGES TO ORDER
] [ USED EXTENSIVELY BY INDUSTRY,
GOVERNMENT DEPARTMENTS,
o S S EDUCATIONAL AUTHORITIES, ETC.

CLEAR PLASTIC METERS

Type MR.85P. 4}in. x 4}in. tronts. Type MR.38P. 1 21/32in. square fronts. Type MR.85P. 3lin. x 3jin. tronts. BAKELITE
- (e 10mA . As g 50uA. .. @718 120V.DC....... 9
=0 || soma ' - 50-0-504A ... §5/- | 20V. D.C.. | PANEL METERS
. "L‘*- ; 100mA 1 1 100 A - 4= 55/* }145)8:' gg A Type MR.85. 3lin. square fronts
Fq o0wA 4 < loo-0-100u8 .. 52/ A == 1 :
l_’ lamp. ....... /- v 500, ATl 15V. AC. 100mA ......
N Y uA 8| 50v. A€
. 5amp. .. I- 61 ImA . 42/- | 150v. A.C TR
=5 -y 15 amp. . - {- = SmA ... 49)- ‘l00V. A..C.
» ’ 30 amp. as /- - K g .
. 20vV. D.C. . 521 - 1omA . - | s00v. AC.
50v. D.C...... 1 S0mA . 42/- | 8 meter ImA
150V. D.C /- 100maA ... 42/- { VU meter..
50uA /- | 300v.D.C [- 500mA 43/- | 50mA A.C.*
60-0 -50A 82/ 15V. AC....... 52/ 30uA 40/ 1amp. ... 42/- | 100mA A.C.
100uA 62/- | 300V. s.C. 521 50-0-504A ....37/8 5 amp. 42/- | 200mA A.C.
100-0-1002A .. 82/- | B Meter ImA .. 57/6 1002A 37/8 10 amp. .. 42/ | 500mA A.
200 A 57/8 | VU meter 1] 100-0-100:A .. 35/ 15 amp. . 42/- [ 1 amp. A
500 A 55/- 1 amp. AC.* .. 5 200A 35/- 20 amp. . 42/- | 5 amp. A.C.
500~0 SOOMA . 52/ | 8 amp. AC* . - 500A 30/~ 30 amp. 42/- | 10 amp. A.C
52/- | 10 amp. A.C.*.. 59/- B00°0- 500“\ .. 2718 50 amp. ...... 47/ | 20 amp. AC.0
l~0 lmA 52/- | 20 amp. AC.*.. /- ImA g 278 10V. D.C.. 42/ | 30 amp. AC.* ..
SmA g 52/- | 30 amp. A.C.*.. §2/- 1.0-lmA ......27/8 -
mA g
o ity A
lomA 27/ #MOVING IRON —
Type MR.52P. 2pin. square fronts. | 20mA 278 . . . werl
5 1~ 173 A .. 38/
SouA 8- | 10v.DC..... dor | omea U EES | VUeter . 45- | ALL OTHERS MOVING COIL e, B
50-0-50A . 52/~ 20V. D.C. 40/~ - A fdm / VU meter.
100 A 52/- | 50V.D.C. 40/- i
p Type MR.45P. 2in. square fronts.
lsatbous - 4706 | HOV.DC. oo AU | g g EDGWISE METERS
b 5i- . A.C. . - 50-0-501 L N . o .
1mA 40/- | 300V. A.C..... 40/- 100:A oo 42/ :‘yu PE.70. 317/32in. x 115/32in. x 2} in
100-0-100uA .. 37/6 eep.
5mA 40/- | 8 Meter ImA .. 42/- 5004A .. 38 SOuA 60/- | 500uA coo 58/
1 40/- | VU Meter. 82/- 1mA .. 30/- 50-0-50uA .. 57/8 | 1mA ... 4718
50mA 40/ | 1amp. AC* .. 40/ it e 100608 TLL | aoov. ac. .. 47/8
100mA 40/- | Samp AC* .. 40/- 50mA .. 30/- 2004A 55/- | VU meter .. 85,
500mA 40/- 10 amp. AC.*.. 40/ !%m: 8 gg" .
1 amp. . 40/- | 20 amp. AC.*.. 40/- ']’ u':“p 30:
& amp. 4 40/- ! 30 amp. A.C.*.. 401- 5 amp. 30;- pLEASE ADD pOSTAGE

SEND FOR ILLUSTRATED BROCHURE ON SEW PANEL METERS — DISCOUNTS FOR QUANTITIES

U.K. DISTRIBUTORS OF “YAMABISHIH

This range of Multimeters, manufactured by Tachikawa ® IMMEDIATE DELIVERY E
Radio Instrument Co. of Japan, offers excellent value @ DISCOUNTS FOR QUANTITIES

for money combined with quality and accuracy of @ TRADE ENQUIRIES INVITED

mestrement. SOLE U.K. AGENTS FOR JAPAN'S PREMIER
MANUFACTURER
P @ Excellent quality @ Low price @ Immediate dellvery
R Special discounts for quantity
ALL MODELS INPUT 230 VOLT, 50/60 CYCLES.
OUTPUT VARIABLE FROM 0-260 VOLTS
MD. 120 500 5025 LAB TESTER
MODEL S-260

MODEL MD-120 Peatures Mirror 8cale, low Loss S8witch and Robust Movement. Senaitivity 20k g/Volt D.C. 12.6
10k 1/Voit A.C. D.C. Volta: 30, 60, 300, 601, 3,000V. A.C. Volts: 6, 120. 1,200V. I.C. Current: 60uA. 12, 300mA. 2 General Purpose
Realstance: 60K, 6 MEG (1. Decibels: ——20 to + 63db. Rugged High lmpact Plastic Case, size 3}in. x 4}in. x lin. L Bench Mounting
MODEL PL-438 Features Mirror Scile and Wood Grudn Finish Front Panel. Bensltivity: 20K (1/Volt D.C. 8K 1/ VoIt £6.19.6 1 Am £5.1
A.C. D.C. Volte: 0.8. 3, 12, 30, 120, 600V. A.C. Volts: 3, 30, 120, 600. D.C. Current: 50, 600 A, 60, 600mA. Resis- S = P N
tance: 10K, 100K, IMEG, 10MEG 2. Decibels: —20 to -+ 40db. Rugged High lmpuct Plastic Case with Handle  0/p 2/8 2.5 Amp £6.1
size 5}in. 4iin. 2Hn. S Amp £9.1

8 Amp £14.1
MODEL 500 Featurcs Mirror 8cale and Buzzer Short Circuit Check. Rensitlvity: 30k q/Volt D.C. 15kq/Volt A.C. £8.17.6 10 A £18.1
D.C. Volts: 0.25, 1, 2.5, 10, 25, 100, 250, 300, 1,000V, A.C. Volts: 2.3, 10, 25, 106, 250, 500, 1,000V, D.C. Current Y6 mp o
50uA. 5, 50, 500mA 12 amp. Reelstance: 60K, 6ME®, S0MEG (. Deeibels: —20 to -+ 56db. Handsome Dust- 2P 12 Amp £21.0.
proof Biack Plastic Cuse size 3 5/16in. x 6 1/16in. x 23in.

20 Amp £37.0.0

MODEL 5025 Features 57 Ranges, Giant 51in. Meter, Polarity Revcrse Bwitch. Sensitivity: 50k 1/Volt D.C.

3k 3/ Vot A.C. D.C. Volts: .125, .25, .20, 2.5, 5, 10, 23, 50, 125, 250, 500, 1,000V. A.C. Voits: 1.5, 3, 5,10, 23.50. £19 |0 0
125, 250, 500, 1,000V, D.C. Current: 25, 50uA, 2.5, 5, 25, 50, 250, 500m A, 5, 10 amp. Reslstance: 2K, 10K, 100K, 8 F
IMEG, 10MEG (1, Decibels: 20 to +85db. Plustic Case with Carrylng Handle size 6iin. x 2{in. x B}in. p/p 3/8

MODEL S$-260 B

MODEL 100,000 O.P.V. LAB TESTER Features Unique Range Selector, 6}in. Beale. Buzzer 8hort Circuit Cheek Panel Mounti ng

Sensitivity : 100.000 OPV D.C. 5k/Volt A.C. D.C. Volte: .5, 2.3, 10, 50, 250, 1,000V. A.C. Volts: 3, 10, 50

50¢, 1,000V. D.C. Current: 10, 100424, 10, 100, 50mA, 2.5, 10 amn. Rexistance: 1K, 10K, 100K, lo\IhO.IMMEﬂn £18.18.0
Decibels: — 10 to + 4'b. Plastic Case with Carrying Handle size 74in. x 6fin. x 3jin. p/p 8- I Amp £5.10.0
2.5 Amp £6.12.6
v ALL MODELS FITTED OVERLOAD PROTECTION AND SUPPLIED

WITH BATTERIES, PRODS AND INSTRUCTIONS Please add postage.

Telephone: 01-437 2723
, Hours of business: 9 a.m, to 6 p.m, Monday to Saturday.
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0150
Edge

MP 1468 End Foot.

40 way single sided with solder tails MP 1469
80 way double sided with solder tails MP 1470
40 way single sided with printed wiring tails MP 1471

80 way double sided with printed wiring tails MP 1472

Connector :::
Polarising key MP 1467
“RL”’ SERIES
150 150
I8lmm —>|€>|€<>| <> €<— I8 mm
PITCH | v
v s T . Working voltage 750V. D.C.
i2s +0%5. [3 | '?Fm ‘1}:’3;?3 @ J 2 Proof voltage 2.5 KV
3+ B A L\ - = Insulation
I T resistance (dry) 10° Megohms min.
| | < ug'-:;?n L > Contact resistance
. ) | to test gauge 10 Milli-ohms max.
1 s . Insertion and
| withdrawal forces 6 oz. per contact max.
| 1< 6:600" < Contact finish Flow tin or hard gold
F S (specify when ordering)
| B 6900" 7‘
| 175:26 mm The connector can be reduced to a
smaller number of poles by cutting the
i 1 i moulding and fitting a separate end foot,
. 0 0 0 v
Aalla = (&8 v MP 1468.
J 28
— [T s,
M mm
8 -13mm T JJ-zl

000000000000 000D0DO0D0DO0OO0O0OO0DO0DO0DO0DO0OD0DOODODO0OO0OOV0DODOODOO0OO

T Cord insertion depth

mecmurdo

great facility for service

[ Member of the Louis Newmark Group,
{ with access to the combined facilities

[ of all other member companies.

e e

_] ;;; ;|;;.!\=un:"m-; _"EEEEFE == m';za;
EE EEEEI Ealmasﬁzﬁ‘*m"m" = aﬂs:@ag |

Send for quotation

To: McMurdo Instrument Co. Ltd.,
Rodney Road, Portsmouth, Hampshire.
Telephone : Portsmouth 35361. Telex: 86112

Authorised Stockists:— Lugton & Co. Ltd., 209/210 Tottenham Court Road, London W.1. Tel: Museum 3261 Sasco. P.O. Box N0.20, Gatwick Road, Crawley
Sussex. Tel: Crawley 28700 (also Chipping Sodbury 2641, Cumbernauld 26601 and Hitchin 2242) and agents in principal overseas countries.
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L
% Lightweight
3 Tropicalised
% Practically unbreakable
3% High level phones
s Carbon or Magnetic lesel
% Extremely comfortable
% Simple to service

The Astrolite headset is a uflique
design which brings together elegznt
appearance, high perfarmance and
reliability. Communications or high
fidelity versipns available.

For all the other desirabke features
write or telephone:- '

AMPLIVOX B T R a ey
COMMUNICATIONS B SR e N i I ek oY
R LD GCRAMS AND CABLES: AMPLIVOX, WEMBLEY

HIGH FIDELITY MOVING COIL STEREO HEADPHONES (TYPE LS43) Now available from DAYSTROM LTD. GLOUCESTER
WW—028 FGR FURTHER DETAILS
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You're on the right frack-
with Goldring 800
magnetic carfridges

.oldrmg 800 magnetic cartridges track unerringly.
Because that’s the way we make them. They're designed to
translate even the most delicate information stored in the groove
back into an identical electrical signal. We call it the sound
of true transduction.
Hear it for yourself. You’ll know you’re on the right track.

Goldring 800/H...the 800/H is designed
for inexpensive changers to track
between 24 —3} grams and has

Goldnn g800E...is designed for tran-
scription arms and a micro- elliptical
diamond is fitted to a finer canti-

a high output of at least lever, end damped against natural
8mV. £10.13.6 tax paid. tube resonance £18.17.1 tax paid.
Goldring 800 Goldring 800 Super E . . . the 800

. the 800 is designed
for standard arms and
changers where the
requirements of high
fidelity and robustness

=2

Super E is for those to whom
perfection is barely good enough.

Extraordinarily low mechanical im-
pedanceforsuperbtracking capabilities.

Each cartridge is supplied with 1ts individual
curve and calibration certificate. £26.0.0 tax paid.

Send for details and complete range of Goldring Hi-Fi equipment
Goldring Manufacturing Co. (Great Britain) Ltd.

usually conflict. £13.0. Otaxpald

©
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486-488 High Road, Leytonstone, London, E.11. Tel: C1-539 8343.

TINSLEY STABILISED SUPPLY UNITS

TYPE 5260

Mains operated. Output voltage is selected in 1V.
steps by means of decade dials calibrated in volts.
Stability: for voltages of over 100 V. better than
0.02% for the total load range with a .
mains variation of 20%.

100 mA.
Ripple and noise: less than 25 mV.

Effective output resistance: 0.01 Q

Maximum output current:

Dimensions: 534 x 552 x 314 mm (214 x 22 x 123 in) ' .“‘.
-

TYPE 5260A j
1 V. to 3,000 V. d.c. s A !
TYPE 52608B i !
0.1 V. to 600 V. d.c. @ i

\ < . '

\_\

For further details—List 211, sheet 3581

H.TINSLEY &CO LT

DANGER

(4

Pacemakers in Precision Measurement
WERNDEE HALL, SOUTH NORWOOD.
LONDON, S E.25. Tel: 01-654 6046
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revised
Z2nd, Edition now available

(including 250 types added since original publication)

The widest ranging and most
comprehensive valve catalogue
available from any independent
supplier.

PINNACLE ELECTRONICS LTD ACHILLES STREET - NEW CROSS - LONDON S.E.14
Telephone: All Departments—01-692 7285 Direct orders—01-692 7714
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the
sensitive
type<
one in
ten

PHILIPS

Every aspect of microphone manufacture is covered by
the makers of ten million of them—Philips. Presentation
and directivity are made to suit requirements. In fact,
whatever your needs, there’s one in ten million for
you. Please ask for full information.

N
, PYE TVT LIMITED

PHILIPS SOUND DIVISION
Addlestone Road, Weybndge
Tel: Weybridge 45511. Telex: London 262319

VT 23
WW-—032 FOR FURTHER DETAILS
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...Irade qu et by the power
Of harmony. end the deeo power of joy,
We s2e into tae life of things’

—13[, V I ==
== )|} I. — The best pick-up arm in the world
Write to SME Limited - Steyning - Sussex - England
ww-—033 FOR FURETHER DETAILS
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New Weapons
for the war against noise

We hate noise. We make filters to suppress it wherever
it occurs. And now we are killing it at source with
a new range of weapons moulded track potentio
meters. Quiet controls that retain low noise levels
through a long operaticnal life (upwards of 100,000
cycles).

There are over two dozen types in the range. Each has
a hot moulded track element of large cross-sectional
area, giving low current densities, high voltage ratings
eliminating local high spots and over-heating
eradicating wear.

An integral moulding of base, track and terminals gets
rid of solders, rivets, welds; provides increased
reliability and excellent humidity characteristics.

Standard or miniature designs, pre-set or switched for
P.C.B. or chassis mounting are available in sealed and
edge operated units. All are designed to meet the require-
ments of Specification DEF-5122 and are available with
linear, logarithmic or special function laws.

Allthe lethal facts are in the brochure

Send for your copy today.
ELECTRONICS

ERIE ELECTRONICS LIMITED,

LIMITED
Erie Controls Division,
Great Yarmouth

-
@ Norfolk.
{

- Tel: 0493 45911

Telex: 97421

ERIE MOULDED TRACK POTENTIOMETERS

WW—034 FOR FURTHER DETAILS
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MODEL S R1
instant solde
|d23| for printed circ
and integra
7

r remover
uit work

ted circuits.

MODEL SR2
with non recoll
action

82/6

») MINIATURE
SOLDER poT
60/-

For rapid
Maningof
Smaill  tags
and  com.
Ponents.

‘Hot' wire
stripper_ {0
PIFE
insulation.

24 v operation.

oThe Smallest
W  voltage
Soldering ‘,os,’.,_
ideal for Printed
Circuit work.
V:6 watts

\ly
Thermostatic3
controtied mnn;)at:vr:“s‘
soldering iron. 5__ f
5 bit sizes
Available tor \dzv.

110v an .
?i‘t\é) 250v. operation

mA' Miniature
aiNs voitage
soldering vrgn
10 watts. § bit
Sizes L~
210/250,
Operation

O
F

Full details of
these and other
instruments
fromthe Sole
U.K. and Export
distributors.

W.GREENWOOD ELECTRONIC LTD.

21, GERMAIN STREET, CHESHAM, BUCKS
TELEPHONE: CHESHAM 4808/9.

—
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M. R. SUPPLIES (London) LTD.,
(Established 1935)

Universally recognised as suppliers of UP-TO-DATE MATERIAL, which does the job properly.
Instant delivery. Hatisfaction assured. Prices nett.

ROOM THERMOSTATS. Dantoss wall-mounted Thermostats, 40 deg. F.-80 deg. ¥., 380 v. A.C,,
4 amps.; 240 v. A.C., 6 ampe. Our nett price £1/12/@ (des. 2/-).

MINIATURE RUNNING TIME METERS (Sangamo). We have great demands for thia remarkable
unit and now can supply immediately from stock, 200/250 v. c. synchronous. Counting up to
9,999 hours, with 1/10th indicator. Only 1§ ins. square, with cyclometer dial, depth 2 ins; Many
industrial and domestic applications to indicate the running time of any electrical apparatus,
eany to install, 83/- (des. 1/6).

SYNCERONOUS TIME SWITCHES. (Another one of our popular specialities) 200/240 v. 50 c., for
accurate pre-set switching operations. S8angamo 8.254, providing up to 3 on.off operations per
24 hours at any chosen times, with day-omitting device (use optional). Capacity 20-amps. Com -
pactly housed 4 In. dia,, 3} In. deep. £6/4/6 (des. 4/6).

ELECTRIC FANS (Papst), for extracting or biowing. The most exceptlonal offer we have yet
made. 200/260 v. A.C. Induction motor—silent running. 2,800 r.p.m. duty 100 C.F.M. Only
4§in. square and 2in. deep. Ideal for domestic or Industrial use. Easy mounting, £3/5/- (des. 3/6).

SMALL GEZRED MOTORS. In addition to our weil-known range (List GM.169), we offer stall
open type 8.P. Units 200/250 v. A.C., 1, 6, 12, 24, 60 r.p.m., approx. Bin. long, with lln. shaft
projection each side and enclosed gearbox, Bultabie for display work snd many industrial uses.
Only 75/- (des. 5/-).

MINIATURE COOLING PANS. 200/250 v. A.C. With open type induction inotor {no interference).
Overall 4in. x 3§in. x 2}in. Fitted 6-bladed metal impeller. 1dcal for projection lanp cooling,
light duty extractors, ete.. atill only 31/8 (des. 5/-).

AIR BLOWERS. Highly efficient units fitted induction totaliy enclosed motor 230/2G0 v. 50 c.
1 ph. Model 8D.26, 60 CFM (free air) to 11.5 CFM at .15 WG (size approx.) 8 x 8 x 7in. Outlets
24in. square, £8/10/- {des. 5/-). Model 8D27, 120 CFM (free alr) to 40 CFM at 12WQ,8 x 7
x 9in. outlet 2}in. sq., £11/15/6 (des. 5/-). Model 8D28, 260 CFM (free alr) to 127 OFM at
1.5 WG, 11 x 8 x %in., outlet 3in. sq.. £13/17/8 (des. U.K. 7/6).

SYNCHRONOUS ELECTRIC CLOCK MOVEMENTS (ax mentioned and recommended in many
national journals). 200/250 v. 50 c. Belf-atarting. Fitted spindies for hours, minutes and central
sweep second hands. Central one-hole fixing. Dis. 2}in. Depth behind dlal only lin. With
back dust cover. 39/@ (des. 2/=). Bet of three brass hands in good plnin style. For 5/7in. dia. 2/6
For 8/10 dia. 3/8 sct.

SYNCHRONOUS TIMER MOTORS (8angamo). 200/250 v. 50 c/s. Scli-starting 2in. dia. x 11in.
deep. Cholce of following epeeds: 1 r.p.m., 12 r.p.h.. 1 r.p.h 1 rev. 12 hours, 1 rev. per day.
Any orlle 49/- (des. 2/-).  Also high-torque model (G.E.C.). 2}in. x 2in, X 13in. 6 r.p.m., 57/6
(des. 2/-).

SMITHS TIMER MOTORS. 8ynchronous, sell-starting 200/250 volts, 1 ph., 50 c. Clockwise.
4 r.p.m, only. Only 25/ (des. 2/-).

MINIATURE D.C. MOTORS. 6/12 volts D.C. Ideal model makers. 4.000/9,000 r:p.m. no oad.
1% In. x 1} in. diameter. Flange fixing. Only 9/@ (des. 1/6).

EXTRACTOR FANS. Ring mounted !l metal construction. T/E induction motor, silent opera-
tion, 8in. blade, 10in. max. dia., 400 CFM, £6/2/6 (des. 5/-). Same model 10in. biade, 12la.
max. dia., 500 CFM, £6/12/6 (des. 6/-).

IMMEDIATE DELIVERY of Stoart ilugal Pumps, includl tainless ateel (most models).

OFFICIAL STOCKIST: “PARVALUX' Electric Motors (List 6.M. 169)

M.R. SUPPLIES (LONDON) LTD., 68 New Oxford Street, London, W.C.1
(Telephone: 01-636 2958)

TELEPRINTERS " PERFORATORS
REPERFORATORS - TAPEREADERS
DATA PROCESSING EQUIPMENT

Codes: Int. No. 2 Mercury/Pegasus, Elliot 803,
Binery and special purpose Codes.

' 2-5-6-7-8- TRACK AND
- MULTIWIRE EQUIPMENT

TELEGRAPH AUTOMATION AND COMPUTER PERIPHERAL ACCESSORIES
DATEL MODEM TERMINALS, TELEPRINTER SWITCHBOARDS

Picture Telegraph, Desk-Fax. Morse Equipment; Pen Recorders;

Switchboards; Converters and Stabilised Rectifiers; Tape

Holders, Pullers and Fast winders; Governed, Sychronous

and Phonic Motors; Teleprinter Tables and Cabinets; Silence

Covers; Distortion and Relay Testers; Send/Receive Low and

High Pass filters; Teleprinter, Morse, Teledeltos Paper, Tape

and Ribbons; Polarised and specia~-

* lised relays and Bases; Terminals

L V.F. and F.M. Equipment; Tele-

phone Carriers and Repeaters;

Diversity; Frequency Shift, Keying

Equipment; Line Transformers and

Noise Suppressors; Racks and Con-

soles; Plugs, Sockets, Key, Push,

Miniature and other Switches ; Cords, Wires, Cables and Switch-

board Accessories; Teleprinter Tools; Stroboscopes and

Electronic Forks; Cold Cathode Matrics; Test Equipment;
Miscellaneous Accessories, Teleprinter and Teletype Spares.

W. BATEY & COMPANY

Gaicty Works, Akeman Street, Tring, Herts.
Tel.: Tring 3476 (3 lines) Cables: RAHNO TRING
STD: 0442 82 TELEX 82362
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Heathkit Present The ‘Compact’

Sound of the 70's

HERE'S VALUE IN ‘STEREO COMPACTS"

Heathkit engineers took the highly praised AR-14 solid-
state stereo receiver, modified it to fit the handsome teak
or walnut veneered cabinet and combined it with a top
performing BSR turntable. The result is a thoroughly
impressive 15 watt per channel stereo performance.
4 to 16 ohms output impedances are more than enough
to match any Hi-Fi speaker system. The BSR turntable
comes fitted with a famous Shure magnetic cartridge.
Easy to build, a real pleasure to listen to . . . the
Heathkit AD-27 represents a remarkable value in stereo
compacts atonly £82 in kit form. Carr 13/- extra.

HERE’'S VALUE IN ‘'STEREO COMPACTS'

Heathkit engineers took the solid-state stereo amplifier
from the AD-27 mentioned above, matched it with a
precision BSR turntable and put them in a handsome teak
or walnut veneered cabinet. The 17 transistor, 6 diode
amplifier is more than enough to drive any efficient Hi-Fi
speaker system. Wide range Volume, Bass, Treble and
Balance controls give you full command of the per-
formance. Tuner and Aux inputs allow the addition of
stereo FM or tape recorder at your convenience. The
BSR turntable is equipped with a Shure magnetic cart-
ridge. The AD-17 offers value for money at £54 in kit
form. Carr 13/-. Plastic cover available at £3.12.0 extra.

HERE'S VALUE IN ‘A HI-FI SPEAKER SYSTEM"
For the Hi-Fi enthusiast who demands outstanding
performance . the New Ambassador offers this plus
modern clean styling and quality. This entirely new 3 way
Hi-Fi speaker system incorporates the very latest
techniques in speaker design. The results are thoroughly
impressive and the low price, £29.16.0 in kit form,
represents wonderful value. Carr 15/-. Grille cloth
available in dark grey or gold, brown fleck on white
ground please state requirements.

The impressive Heathkit range of Hi-Fi

offers something for all tastes.

Heathkit offers the best in quality

sound, atdirect from factory prices plus the added
attraction of saving money by building

D.LY. kits.

AMBASSADOR SPEAKERS

SEND FOR THE LATEST 1970
FREE HEATHKIT CATALOGUE

And see for yourself the wide Heathkit range of Hi-Fi,
Instruments, Amateur Radio and Leisure products.

DAYSTROM LTD,
s HEA Gloucester, GL2-6EE
Tel Glos 29451 Telex 43216
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for every purpose

The DP4

Designed for general use
-P.A., tape recording etc.

The DP6

Small in size, large in
performance. As a lavalier
type and for panel mount-
ing on control units etc.

) The GC/1 Cardioid

For stage and church work,
P.A. use, lecture halls etc.,
where acoustic feedback
is a serious problem.

The GR/1and GR/2 Ribbon

Ideal for studio and similar
uses, when a high stan-
dard of fidelity is essential.
Easily replaceable ribbon
assembly.

Other models and a full range of stands,
reflectors, windshields and accessories available

All microphones are manufactured in a special section of
our works, under strictly controlled conditions with
stringent test and inspection at every stage.

Each and every microphone is individually tested both
aurally and on Bruel & Kjoer visual and graphic recording
test equipment for conformity to a prescribed performance.

@ramplan ’ SOUND EQUIPMENT
Integrity that you hear

Send for leaflet giving [ull details

GRAMPIAN REPRODUCERS LTD.,
Hanworth Trading Estate, Feltham, Middlesex. 01-894-9141

JACW/X/26

(M. 18}
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2 Digpower
aupplies
inone
small box

. .. that's the S.1 twin stabilised power supply from
Linstead. Two completely independent supplies with
enormous meters and completely protected for over
load and short circuit. Design is attractive. clear, easy
to operate, yet stands up to the knocks should the
occasion arise.

Here is a brief specification but write to us and we will
send your our illustrated leaflet giving full details.
Silicon transistors throughout — 0 to 20 v in one volt steps —
continuous control calibrated 0-to 1 v — Current ranges O to
100 mA,0to 5 A,

rrsieaod

S1 TWIN STABILISED
POWER SUPPLY £45.

LINSTEAD ELECTRONICS

35, Newington Green, London, N.16
Telephone : 01-254 4825.

WW_—038 FOR FURTHER DETAILS
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You can get

Mullard

Special Quality

Industrial Receiving
[ valves I

Some of the many types in stock—no waiting

MINIATURE (B7G)

M8083/CV4014 M8100/CV4010
M8081/CV4031 M8196/CV4011

SUBMINIATURE
5902 (CV4029*) ME1403, ME1406
NOVAL (B9A)

M8136/CV4003 M8137/CV4004
Cv4109

MAG NOVAL (B9D)
E55L (CV5808) EL5070

Contact your usual Mullard distributor or telephone
Valve Sales Department, Mullard House O1 -580 6633 Ext. 722 J. SAUNDERS

INDUSTRIAL ELECTRONICS DIVISION
u a Mullard Limited, Mullard House, Torrington Place,
l London WC1. Telex: 264341

WWW.americanradiohistorv.com
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=LIC]iX PORTABLE D.J. CONSOLE

Specification

Power Output: 25-30 watts at 100V line.

Inputs: Two microphones 30-50( balanced.

Auxiliary switched. gram, tape, or medium impedance
microphone.

Master Gain Control, Tape Record Socket,

Bass Tone Control: + 10 db — 12 db @ 100 cps.

Treble Tone Control: + 8.5 db 10 db 2 10 Kc/s.
Frequency Response: + .5db25c/s — 12 Kels.
Dimensions: Langth: 3° 4. Depth: 1° 6. Height: 2" 6"".
Height less legs: 170",

Meets the ever growing demand for well presented music
and speech at private and public functions—dances,
receptions, parties etc. where there is no permanent
sound installation. The Audio Portable D.J. Console
incorporates the A.25 silicon transistorised power
amplifier with three input channels each with separate
volume control. The two Garrard SP.25 single play
turntable units each have continuously variable fader
controls. Monitor loudspeaker, socket for headset and
dynamic cardioid microphone completes the equipment
which is attractively housed in solid afromosia cabinet
with detachable legs.

® HIGH QUALITY REPRODUCTION
® READILY PORTABLE
® QUICKLY SET UP

@ SIMPLE TO OPERATE
® STYLISH PRESENTATION

Full information available on request—ask for details of
Audio Sound Control Consoles. Integrated Mixer
Amplifiers and Complete Sound Systems

STANSTED, ESSEX.
Telephone: 027-971 3132/3437

Looking for
one like

Itis a 5 mm tubular L.E.S. E5/8 cap. overall length 15 mm.
Just one of the many Vitality Instrument and Indi
cator Lamps, made in an unusually large number of
types. ratings and sizes. It may be just what you
need for an existing or new project. |f not, another
from the hundreds of types and ratings detailed in
Vitality Catalogue 69 may well be.

* Many a product owes its success to the

intelligent addition of an indicator light

VITALITY BULBS

VITALITY BULBS LTD.. MINIATURE AND SUB-MINIATURE LAMP SPECIALISTS
BEETONS WAY, BURY ST. EDMUNDS, SUFFOLK. TEL: 0284 2071

WW_040 FOR FURTHER DETAILS

STOCKISTS

MULTIMINOR MK. IV

REPAIR SERVICE
7-14 DAYS
We specialise in repair,
calibration and conversion
of all types of instruments,
industrial and precision
grade to BSS.89.

Release notes and certifi-
cates of accuracy on request.

MODEL 8 MK. 1II

Suppliers of Elliott, Cambridge and Pye instruments

LEDON INSTRUMENTS LTD
76-78 DEPTFORD HIGH STREET, LONDON, S.E.8
Tel.: 01-692 2689

E.I.D. & G.P.0. APPROVED CONTRACTOR TO H.M. GOVT.

WW—041 FOR FURTHER DETAILS
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WORLD FAMOUS o
VARIABLE VOLTAGE CONTROLS

VARIABLE TRANSFORMERS

% Output 0-260V

* Input 230V 50/60CPS

* Shrouded for Bench or Panel mounting
Inset shows latest pattern Brush gear ensuring smooth continuous adjustment.

£5 1 0 0 2.5 amp £6.15.0 8 amp £14.10.0 12 amp £21.0.0
-HU.U 1 amp sumeoso  wampesing  20am e300
CONSTANT VOLTAGE TRANSFORMER. 20 AMP LT SUPPLY UNIT SOLID STATE

- v VARIABLE CONTROL

*  QOutput 20 amps at 24V

readings with Automatic Mains
stabilizer.

Specification: fully adjustable * Output 26-240V
Op“ RS- Size 16" x12”x20" high % Input 240V 50 CPS
* Output 240V Welght 50 Ibs. * §amp & 10 amp models

* Accuracy + 1%
* Input 190-260V
* Capacity 260 watts
* Corrected wave

£12.10.0 ...

* Completely sealed
5 amp model

£8.7.6

10 amp model

£13.15.0

£3500

UNIVERSAL
MICRD SWITCH

MLC-3
5 amp C/0

~116

each in quantity

10 amp C/0 PUSH-BUTTON
MICRO-SWITCH

panel mounting.
Buttons in Red, Green, White & Black

" Type SS-1. 48 cach per 1,000

IMMEDIATE DESPATCH

FULL SPARES AND SERVICE AVAILABLE

[PROCESS TIMERS-MICRO SWITCH

SYNCHRONOUS MOTOR & CLUTCH SYNCHRONOUS MOTOR & CLUTCH * Llight force wire operated Micro-
10 MILLION DPERATIDNS Matchbox size frontal area PR
Instantansous & Timed Automatic re-set

* Designed for even more economical

* % %%

out 3 AMP contacts % PLUG-IN DCTAL BASE B hani
Repeat Accuracy + }% *  INSTANTANEOUS %3 o 00900 FIERDAN
Dial ranges 0-10 secs up to AND TIMED OUT MILLION OPS.
0-28 hrs. May also be used 2 ‘M: CU"T‘E‘:TS 7 5 Amp c/o Sub-miniature approx 4 each
as impuise start £1 1 % RANGES: 10 SECS. TO £5 Micro-switch 1 1,000
36 MINS. oy cadle

- .
dependent 2,6 each per 1,000
on quantity

dependent
on quantity

"ACTUAL SIZE™

STP S5G
TIMER MICRO SWITCH Sgr?é?wncu

PROXIMITY SWITCHES, LIMIT SWITCHES AND LIQUID LEVEL CONTROLS
MANUFACTURERS AND IMPORTERS FOR MINISTRY OF DEFENCE, G.P.O.

OMRON PRECISION CONTROLS

DIVISION OF IMO PRECISION CONTROLS LTD.

(Dept. WW9) 313 EDGWARE ROAD, LONDON, W2.

TEL: 01-723 2231

( WW-—042 FOR FURTHER DETAILS
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SOLDERING
INSTRUMENTS

CENTRE
LONOON

@ SEVEN SIZES—I0 WATTS TO
60 WATTS

@ EXCELLENT THERMAL STABIL-
ITY (see new Litestat models for
thermostatic control)

@ STRONG, LIGHTWEIGHT, COM-
FORTABLY ELEGANT DESIGN

@ UNEQUALLED PERFORMANCE

@ LONG-LIFE BITS, PHILIPS IRON-
COATED OR ‘PERMATIP’

@ NDICATOR LAMPS OPTIONAL
ON ALL MODELS

—r

£
£
£
=

@ ALL VOLTAGES

@ MANY ACCESSORIES: Heat
Guards, Bench Stands, Bit-tem-
perature Pyrometers, Thermal
Wire Strippers, Solder pots.

Please ask for colour catalogue L5

LIGHT SOLDERING
DEVELOPMENTS LTD

28 Sydenham Road, Croydon, CR9 2LL
Telephone 01-688 8589 and 4559

WW-—043 FOR FURTHER DETAILS
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CIONN
FREQUENCY METER

vibrating

reed
FREQUENCY W&\ <=
METERS

are widely used as standards in many industries because:—

FRAHM
o

1) They are accurate (to 4-0.3% or 4-0.1%, as specified)

2) They are not voltage or temperature sensitive, within wide limits

3) T}??Y are unaffected by waveform errors, load, power factor or phase
shift

4) They will operate on A.C., pulsating or interrupted D.C., and super-
imposed circuits

5) They need only low input power

6) They are compact and self-contained

7) They are rugged and dependable

FRAHM Vibrating Reed Frequency Meters are available in miniature
switchboard and portable forms, in ranges from 10 to 1700 cps. Des-
criptive literature on these meters, and on FRAHM Resonant Reed
Tachometers, freely available from the sole U.K. distributors:—

ANDERS METER SERVICE

ANDERS ELECTRONICS LTD. 48/56 BAYHAM PLACE, BAYHAM STREET
LONDON Nw1 TEL: 01-387 9092.
WW—044 FOR FURTHER DETAILS

= LITESOLD

D. C. NULL
DETECTOR

rio

TAD WNSTAUMENTS LTD

TRIO INSTRUMENTS Nuli Detector is a mains operated
instrument intended for use with D.C. potentiometers and
bridges. It features extremely high sensitivity combined
with low noise and drift. Maximum sensitivity is 1 uV.,
F.S.D. which combined with a noise level of less than
0.05 uV peak to peak permits the use of this instrument
at voltage levels of 0.1 uV.

TRIO INSTRUMENTS LTD.,
BURNHAM ROAD,
DARTFORD, KENT.

Telephone: Farningham 2082

WW—045 FOR FURTHER DETAILS
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Make the most of sound-
silently with the new Garrard SL95B

A Garrard gives you the perfect sett ng fo-
music silence
With Garrard all you hea- is the music.
The new Ga-rasd SL958 is a superby 2-ginee-23
transcription turntable wizh the added facility
of automatic playing.
The SL95B fea'ures the constant-speed Ger-a-d
Synchro-LAB metor and incorporazes:
® Cue and pazuse facili'y
~owrescnance woodendalum niumnpick-uparm
Gimbal-type pick-up erm pivols
Slide-in cartridge carrier
Calibrated pick-up arm bias ceamp2n3a&tio
Calibrated f ne stylus--orce ad ustment
Automatic may of sindle records
Etyling of elagance and distinctior

Fard-wood base and rigid slear plastic cevar
available as opticnal extras.

L

/
\ 7

Fity yoa-s
2 worid Leadership

Garsard Engineering Limited, Newcastle Str2et, Swirdon, Wiltshire, England.

LR

SN

a PLESSEY quality product

And this is whet independent opinicn said a3out
the SL95, the immediate predecessar of tha SL958:
“Bhave tested t for wow, flutter anc rumd'e 2rd
foud them too low to be measur2d with ary
ccnfidence. In every way | have tried to impede
ite working. | have failed!"’

) greatly admire the cueing device and | wo_id
nat dream of setting my own manual clum sinEss
aga nst the delizacy with which the automazic
mechanism puts down the stylus i tie grocve.
Th s is near per‘ection.’’ Percy Wilsan

Aud o Record Raview, August '68

Telephone: Swindor 5381

WW—046 FOR FURTHER DETAILS
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Moduline

Rotary Switches...
1 day delivery

2 million variations

The answer to your prototype
and small order requirements

VAVAVAVY

VAVAVAV Y

VAVAVAV AV AVAVAY

Wireless World, December 1969
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SMOOTHED POWER UNITS WITH
THE ACCUMULATOR PERFORMANCE.

Type
250YRU/30/20

»~
|
!

= = |]
po0)

o o

pre

Versatile power units providing all the usual voltages and
currents normally required for development, servicing and
production testing of practically all domestic and industrial
equipment, up to a loading of 600W DC or AC.

APPLICATIONS

% Production testing and servicing
of battery operated equipment.

% Testing fuel pumps—DC motors
—relays—windscreen wipers—
car radios—and other types of
battery equipment.

YMultiple outputs.

%Continuously variable DC volt-
age.

%Continuously varfable AC volt-
age.

FEATURES

JOutput stabilised to accumu-

lator performance.
Y% Very low ripple.
Yincorporating silicon rectifiers.

YAll models incorporating surge
current limiting.

Ylow voltage outputs completely
isolated from mains.

J Quick delivery.

%

— VWW

VWV W

How does Diamond H do it? Simple. We break a Rotary
Switch down to four basic elements., Then we stock all
possible variations of each element in our Moduline
Assembly Dept. . . . ready and waiting your order. Your
order comes, we start assembling—from 1 to 99 switches
to your precise specifications. Over 2 million variations,
with one week delivery.

Only Diamond H offers you Moduline switches—made
with the same precision quality whether to military
specifications or custom built.

Send today for the easy-to-use ordering cards and literature.

DIAVIOND H
CONTROLS

= DIAMOND H CONTROLS LTD
= (A subsidiary of Oak Electro/Netics Corp)
Vulcan Road North, Norwich NOR 85N

Telephone: Norwich 45291/5. Cables: Diamonhart, Norwich
WWwW—047 FOR FURTHER DETAILS

— m———
———

Type 250VRU/30/20. Output I, 0-30V 20A DC. Output 2, 0-60V 104 AC.
Output 3, 0-250V 4A AC. Price £131-5-0. Input 200/250V 40/60 Hz.
Also avallable for 60Y, 120V, 240V outputs.

VALRADIO LTD.
Dept. WPU4, BROWELL’S LANE, FELTHAM, MIDDLESEX, ENGLAND
Telephone: 01-890 4241

AV AVAVAVE—_VAVAVAY

WW—048 FOR FURTHER DETAILS
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SPECIAL
OFFER
RECORD

TOKENS
WITH I Cs

Who's ever heard of an electronics company offering record tokens?
You can have the records of your choice, when you buy 74N Series Integrated
Circuits from WEL. No catches — no competitions, just buy the value of £10 or
over — the bigger the order the more valuable the token

Give your order to our representative and he will give you your record token on
the spot or post the order and we will send your token by return. The offer is open
until December 31st 1969

‘WEL's Fargo’ for record delivery of TEXAS, FER RANTI or SPRAGUE 74N Series
Integrated Circuits at manufacturers’ factory prices

w "ﬂj Components Ltd

Tel: Reading 580616-9 - Telex 84529

5 Loverock Road - Reading - Berks
Ministry of Technology approved distributor.
WW-—049 FOR FURTHER DETAILS
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Pye Telecommunications is the world's largest exporter of
radiotelephone equipment. Pye Radiotelephones are used

all over the world to ensure instant contact. Pye research
development and quality control really do keep in touch

with tomorrow.

rely on

a39

PYE SPANS THE WORLD

the vital contact

Pye 'Pocketlone’ Personal
Radiotelephone

New battery economy clrcuit Ex-
trem@ly light-weight and compact
Reception free from noise and Inter-
ference Mintmum of controls
Transmit button automatically ex-
tends antenna - Hearing ald sochet
Easily accessible batteries

| P

)

Pye ‘Bantam’ Portable
VHF Radiotelephone

Fully transistorised transmitter and
receiver ry high performapce
receiver - Crystal ll?ler selectivity
0:5W transmitter output 250mwW
audio power - Long endurance with
rechargeable or dry batteries Can
be used with external antenna to give
great®r range - Weatherproof.

Pye VHF Radiotelaphone
Fixed Station

Solid-state receiver and transmiftec
10-15W R.F. output Fleld-effect
transistors used In receiver - Sultable
for all climates - Electronic squelch
Designed to meet all relevant speci-
fications

Pye UHF Radiotelephone
Fixed Station

Pye "Westminster’
Remote Mounted Radiotefephone
c letely solid state - 5-8W R.F.

Solld state recetver and t, it
8-10W R.F. output - Very high R.F
selectivity using fleld-effect tran-
sistors Very low nolse factor
Electronic squelch - A. C. or 24V d.c.
P i Sultabte for all ch
Designed to meet all relevant speci-
fications.

output - 1-10 channeis with solid state
switching - Hiuminated channel tndi-
cator Suitable for all climates
Meets all relevant specifications.

s
so0owWS @

Pye ‘Westminster’
Front Mounted Radiotelephone
Completely solid state - 5-8W R.F.

output 1-10 channels with solid
state switching - Sultable for all
climates - Meets all relevant speci-
fications.

Pye Single-Sideband
Radiotelephone

125W (p.e.p.) R.F. output Fully
transistorised recelver - C.W. faci-
lities provided - Sideband selection
by crystal tilter - Carrler insertion for
a.m. compatibillty - Fixed or mobite

Pye "Pioneer’
Radiotelephone

Fully transistorised - fFor use with
automatic. CB manual, or magneto
exchanges - Weatherproof cabinet
Unattended operation over long
periads - Facllity for fitting privacy
t - Optional single antenna

application A tr
design.

operation,

Pye 5-Circult UNF
Radiotelephone

Compact 5-circult radlo terminal

Fully - translstorised channelling
equipment - Frequency-shift signalling
Conti lon in

all parts of the world Twelve
standard plans for terminats and
repeaters.

PYE

equipment
gives you
instant-contact
with mobility

PYE TELECUMMUMCA"HNS LTD. Cambridge England Telephone : Cambridge (0223) 61222 Telegrams : Pyetelecom Cambridge Telex: 81166

WW—050 FOR FURTHER DETAILS
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SILICON
TRANSISTORS

Four in five transistor sockets in this country call
for silicon transistors.

NKT has continuously expanded its silicon facilities
over the last five years to meet the rising demand and
can readily supply most of the devices
currently required

NKT was the first to rationalise silicon transistors
into a relatively few basic families with the well known
NKT-coded ““SILIND” range based on such industry
standard types as BC 107/8/9, BC 177/8/9, BCY 70/71/
72. 2N 1613/1893, 2N 2638/9/9A, 2N 918, 2N 2904/
5/6/7, 2N 2217/8/9/20/21/22

Apart from this, NKT specialises in the supply of:

(a) “"2N’’ Silicon Transistors of all types such
as 2N 3053, 2N 3055.

(b) ““New-European’’ Proelectron Standard
Silicon Transistors with BC. BD. BF, BL
and BS-prefix, codes such as BFY 50/1/2,
BSY 95A, BSX 20.

{c) Other Manufacturer House-Code Silicon
Transistors such as PEP 5/6/7/8, ST95A.

(d) *“"SERVIKIT’ Refillable Packs of Selected
“Universal’’ Silicon Transistors to provide
instant replacement of numerous commercial
devices.

(e} Special Selections of Silicon Transistors
to exact customer requirements.

YOU may be in trouble over supplies
of silicon transistors such as these.

Why not contact NKT Sales Office for production
quantities or special devices. Standard devices In
NKT's ranges are also carried by our distributor
network——Coventry Factors, James Scott, C.E.S.,
I.T.T. Electronic Services, G.S.P.K., Eastern Aero,
Lugtons, S.D.S.

NKT

Sermuconduc 1or device manutaciuress

NEWMARKET TRANSISTORS LTD and Sokd State Engureers
EXNING ROAD NEWMARKET SUFFOLK Telephons 06301381 Tales 81358

A member of the PYE OF CAMBRIOGE Group

F.A.L.‘PHASE 32’

You must
hear this
superh
unit

15 4+ 15 WATT
HIGH FIDELITY OUTPUT

SOLID STATE STEREO AMPLIFIER

R ded
®Retan Price ONLY 36 Gns.

s Excellent performance

% High grade components and transistors
Y Impressive technical specification

+ Attractive appearance

% Modest cost

Housed in Teak veneered Cabinet,
Switched selection of Microphone,
Magnetic P.U., Ceramic P.U.,

Radio Tuner, Tape Recorder. SEND S.A.E.

FDR FULLY
Available from your local Hi-Fi Dealer DES::;:Z'TVE
Wholesale and Retail enquiries to Manufacturers

FUTURISTIC AIDS LTD., 103 Henconner Lane, Leeds 13

WW-—052 FOR FURTHER DETAILS

SPECIALIST SWITCHES
are again giving

the fastest switch
service in the world

FROM THEIR NEW AND LARGER
PREMISES IN CHARD, SOMERSET

Specialist Switches make Rotary and Lever
switches, types H, DH, HC, and LO, to
specification. There is one limitation (standard 2 in.
long spindles), but this is not important when you
are getting the fastest switch service in the world.

Delivery of 1-20 switches: 24 hours.
Up to 50 or so: 72 hours.
If you want around 250 or so: 7-10 days.

Please note our address:

SPECIALIST SWITCHES
P.O. Box 3,

CHARD, SOMERSET

Write for design charts and prices or
TELEPHONE—CHARD 3439

1969
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“The freedom to choose suitable line voltages for the O‘\
operation of different types of electronic circuits has for (\\)'b\( 6‘
many years, enabled engineers to produce efficient electronic @%@‘\?\O‘«\
equipment comprising many individual components having \\‘-3(\§ 65
different optimum power supply requirements " “The centre two -a(\ 060\

pages of this brochure depict a series of basic circuit diagrams which,
if taken in sequence, provide an historical survey of the development
of modern inverter and converter systems*”

This is an extract from the introduction to our new 16-page manual of

inverter transformers and modules — a copy of which is yours for the asking.

The contents include descriptions and methods of using saturable core output

and driver transformers, linear core output transformers including transformers

for the capacitively timed inverter circuit, commutation inductors and describes

a number of representative converter transformers and inverter drive modules which

have been added to our stock range of transformers and inductors.

Please write to us and we will post to you G d
your own personal copy of this new manual. Gr “e rs

Gardners Transformers Limited
Christchurch Hampshire BH23 3PN
Tel: Christchurch 2284

a vade mecum on inverters! Pl <o

Telex 41276 GARDNERS XCH

WW-—054 FOR FURTHER DETAILS
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EAGLE INDUSTRIAL METERS
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PANEL, EDGEWISE OR MINIATURE

Robustness . ..

everything you look for in the most costly instruments

you get in Eagle meters! And at a very welcome

savmg as well! Ask anyone who uses Eagle instruments
— in our experience every user becomes a salesman!

accuracy . .. reliability . .. good looks —

For full details send coupon to The Industrial

Division of Eagle Products—

Adler Micro Electronics, Coptic Street,
London, W.C.1 or quicker still ring 01-580 391 4./

/
/

/PGL@

/ 0 9
/4 KPODU O&@

/ DETAILS DF INDUSTRIAL METERS
o

AND LATEST CATALDGUE PLEASE
/COMPANY

/ADDRESS
/

WW—055 FOR FURTHER DETAILS
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Precision in Sound
|

The Famous B.D.1. Turntable which operates at 33} and 45rpm and
incorporates a flexible belt drive system. virtually eliminating
vibration and transmission noise, is now available in kit form. So
simple to construct—such a beautiful performancel

Full details on request to

A. R. SUGDEN & Co. (Engineers) Ltd.
Market Street, Brighouse, HD6 1DX, Yorkshire. Tel.2142

WW—056 FOR FURTHER DETAILS
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w DC to AC
TRANSVERTORS

(transistorised DC lavertors/Convertors)

AVAVAVAY

’V\N\:l

Carry out your field tests using standard AC equipment.
A VALRADIO TRANSVERTOR will enable you to use all types
of test instruments in the field or in motor vehicles.

Standard models are available for loads of 20W to 1000W for
battery inputs of 12V & 24V and equally important to you most
types are available from stock.

Prices range from £5 to £170. s
The range is covered by three basic groups, having distinct E

characteristics.

T series—Square wave, frequency tolerance 3Hz

Q series—Square wave, frequency tolerance {Hz

S series—Sine  wave, frequency tolerance -+ }Hz

Typical model B12/200S input §2V output [15-230V 200W.
Price £67-12-0

Type B12/200S

Browell’s Lane, Feltham, Mtddlesex England. Tel.: 0I -890 4242
VV\. QVAVAVAY: 4 AVAVAVEmE—

WW—057 FOR FURTHER DETAILS '

Send for full information and technical details:
VALRADIO LTD., Dept. W.C.4
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peak sound - englefield

\peak sound

a43

NEW DESIGN FROM PEAK SOUND

Proved-performance high fidelity
with specification guarantee

The Peak Sound Englefield is a new system which assembles from laboratory designed
modules to provide a cost-performance ratio which has never been bettered in
high fidelity. Here is top-flight circuitry housed in a cabinet of elegantly original design
which is both beautiful and completely practical back and front. By assembling these
Peak Sound units, you can own one of the best high fidelity instruments you have
ever heard or seen and all for a cost of about £38. The assembly is supplied complete
down to the necessary connecting wires supplied colour coded, cut to length and
stripped at the ends for soldering. You can use the Englefield Cabinet design to house
either the 12 + 12 system as published in Practical Wireless, or the 25 + 25 watt
system as approved for the H/-Fi News Twin Twenty by Reg Williamson. Go to your
stockist and ask to see and hear Peak Sound equipment now.

Matching F.M. Tuners will be available very shortly.

and this is the Peak Sound Specification Guarantee

Peak Sound guarantee that their equipment meets all specifications as published
by them and that these are written in the same terms as are used in equipment reviews
appearing in this and other leading high fidelity journals. Audio output powers are
quoted at continuous sine wave power in terms of Root Mean Square values {RM.S.)
into stated loads at stated frequencies.

Go to your Stockist. Peak Sound products are
already available from -dealers in many parts. If your
own local stockist is not yet ready with the Peak
Sound items you require. please send direct together
with your supplier's name and address and your
requirements will be dealt with without delay.

Name
TRADE ENQUIRIES INVITED.

|
|
|
|
|
|
PEAK SOUND (HARROW) LTD., : Address
|
|
|
]

32 St. Jude’s Road, Englefield
Green, Egham, Surrey

Telephone: EGHAM 5316

peak sound
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To Peak Sound, 32 St. Jude’s Rd., Englefield Green, Egham, Surrey.
Details of Englefield systems. please and

THE SPECIFICATION

Using two Peak Sound PA.12-15's. driven simultane-
ously at 1 KHz from 240 V. mains supply.

Output per channel: 11 watts into 15Q: 14 watts into
84 (see spec. guarantee)
Frequency bandwidth: 10Mz to 45 KMz for 1dB at

1 watt

Total Harmonlc Distortion at 1 KHz at 10 watt into
150—0.1%

Input sensitivities: Mag PU.3.5 mV imp. R.LAA
equalized into 68 K 2: Tape. 100 mV linear into 100 K £2:
Radlo. 100 mVlinear into 100 K £2.

Overload factor: 29 dB on all input channels.
Signal/noise ratio: —65 dB on all inputs. Vol. control
max.

Controls: Volume, Treble. Bass. Low-pass Filter
Mono/Stareo: On/off: Batance

Using two PA.25-15 ampilifiers, output is then 25
watts into 15¢or 82 per channel at 1 KHz.

Power bandwidth for — 1 dB at 20 watts R.M.S. into
1502 at less than 0.25% distortion is 20 Hz to 20 KHz.

THE MODULES

Englefield  Amplitier  Cablnet  with
front panel. knobs, sockets, cut and
stripped wire, fuses, edge connec

tors, etc. £6 0 O

Two PA. 12-15 power amp. built

modules £11 19 o

SCU/400 Pre-amp/Control module,

built £15 15 ©

PS/45 Power Supply kit £4 10 ©
£38 4 0

Using two PA.25-15 modules at
£11/15/- each and PS/68S Stabilized
Power Supply Unit at £13/10/-, total
price for complete system comes to £58 15 0

WW12
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Bullers CERAMICS

for the ELECTRONIC INDUSTRY
(and Electrical Appliance Manufacture)

Refractories for high-temperature insulation.

Bullers porcelain for general insulation purposes.

Meticulous care in manufacture, high quality
material, with particular attention applied to
dimensional precision and accuracy, explain the
efficiency and ease of assembly when using
Bullers die pressed products.

Write today for detailed particulars.

BULLERS LIMITED

Milton, Stoke-on-Trent, Staffs.
Phone: Stoke-on-Trent 54321 (5 lines)
Telegrams & Cables: Bullers, Stoke-on-Trent

WW—059 FOR FURTHER DETAILS

Wireless World, December 1969

The most
advanced
microwave
devices
are here.

Schottky Barrier Diodes
*Ga As Mixers *Ga As Detectors *LID, Reversible Ceramic

Oscillators

*Ga As Gunn Diodes *Si Avalanche (Impatt) Diodes
*Welded Ceramic S3
Backward Diodes

*Ge Planar Detec

tors *LID, Coaxial

Microwave Transistors

*Si 1 watt Power

amplifiers *Si Low Noise, 5dB receiver

Tuning Varactor Diodes

*Si VHF & HF plastic, High Q *Si Hermetic, Wide
Capacitance Range

Varactor Multiplier Diodes

*160 GHYZ, Si welded Ceramic

P-I-N Diodes *Switches

*Limiters *Modul

ators *Stick, Coaxial, Epoxy and Pill

Point Contact Diodes
*Mixers *Detectors *Coaxial, Single Ended Ceramic

Microwave Integrated Circuits

*Microstrip SUB-

semiconductors

SEMICONDUCTORS
Write for your
copy of abridged
catalogue to:

Carholme Road, Lincoln

Telephone:
Lincoln 26435

www.americanradiohistorv.com
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he Sansui

You're as close to the truth as you
can get when you hear your favorite
music through this professional stereo
system from Sansui

Program sources come to you in a
new and exciting form with the TU-
555 AM/FM Multiplex Tuner and SR-
3030BC 2-speed manual turntable.
The professional tuner brings FM sen-
sitivity to as low as 2.5«V (IHF) with
advanced FET circuitry. The precision
direct belt-drive turntable brings you
flawless characteristics of wow and
flutter, along with maximum stereo

separation and a high S/N ratio.

From whatever the program
source, the 60 watt solid state AU-
555 Stereo Control Amplifier handles
incoming signals in a way that really
gets the truth across to the speakers. It
offers a power bandwidth from 20 to
30,000Hz with a distortion factor of
less than 0.5%.

You're face-to-face with the truth
when you hear your favorite selec-
tions through the SP-200 3-way 5-
speaker high fidelity speaker system
Featuring Sansui’s unique bass reflex
design, thissystem offersa full 40 watts

in handling capacity and 2 wide 35 to
20,000Hz in frequency response.

And to hear the truth with your
ears alone, the Sansui truth machine
is topped off with the S$S-2 stereo
headphone set. It gives you 20 to
18,000Hz in frequency response with
maximum sterec separation

See and hear the Sansui truth ma-
chine soon at your nearest authorized
dealer.

Sansui

England: TECHNICAL CERAMICS LTD. Thornhill, Southampton Hampshire Tel: Sauthampten 45166 / Ireland: RADIO CENTRE 122A, St. Stephen’s Green, Dublin
2 / West Germany: COMPO HI-FI GM.BH. 6 Frankfurt am Main, Reuterweg 65 / Switzerland & Liechtenstein: EGLI, FISCHER & CO. LTD. ZURICH 8022 Zurich,
Gotthardstr. 6, Claridenhof / France: HENRI COTTE & CIE. 77, Rue ).-R. Thoselle, 77, 92-Bourg-la-Reine Luxembourg: MICHAEL SHEN, EUROTEX 15, Rue Glesener /
Italy: ELECTRONICA LOMBARDA S.P.A. Via Montebello 27, 20121 Milano , Austria: THE VIENNA HIGH FIDELITY & STEREO CO. 1070 Wien, Burggasse 114 / Belglum:
MATELECTRIC S.P.R.L. 199, Boulevard Leooold !l Laan, 199, Bruxelles 8 / Netharlands: TEMPOFOON BRITISH IMPORT COMPANY N.V. Tilburg, Kzpitein Hatterasstraats,
Postbus 540 / South Africa: GLENS (PTY) LTD. P.O. Box 6406 Johannesburg / Southern Yemen: BHICAJEE COWASJEE LTD. Steamer Poist, Aden / SANSUI ELECTRIC
CO., LTD. FRANKFURT OFFICE Schillerstrasse 31, 6 Frankfurt am Main, West Germany / SANSUI ELECTRIC CO., LTD. 14-1, 2-chome, lzumi, Suginami-ku, Tokyo, Japan
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(\gfan(yone can a/o if,

t/te‘y certain/‘v/ can

E.T.E.l. LTD.

CHILTERN WORKS
TOTTERIDGE AVENUE
HIGH WYCOMBE, BUCKS

Wireless World, December 1969

ﬂ‘m\ W

“lm RANGE

J B s ) b .. 1 A AW NN

SOLID STATE A.C. MAINS AMPLlFIERS

Employing only high grade components and transistors
LTS5 6 WATT AMPLIFIER etS

A High Fidelity unit providing
excellent resuits at modest output
levels.

Frequency Response 30-20,000 cps-—2dB.
Sensitivity 5 mv (max.)

Harmonic Distortion 0.5% at 1,000 cps. Recommended
Output for 3-8-15 ohm Loudspeakers. Retail price £1 0

Input Sockets for 'Mike' Gram and Radio Slze 91 < 21 X 5iin.
Tuner/Tape Recorder.

Controls (5) Volume, Bass, Treble, Mains If required an attractive wood cabinet with
Switch, lnéu)t Selector Swhtch. veneer finish can be supplled for any moldel

Prices from 0-0
LTé6 12 WATT STEREO
AMPLIFIER

A twin channel version of the
LT55 providing up to 6 watts High
Fidelity output on each channel.

Switched Input Facilities Socket (1) Tape
or crystal PU (2) Radio Tuner (3) Ceramic Recommended

PU Microphone. Retail price 18 GNS

Controls (6) Volume, Bass, Treble, Balance,
Mains Switch, Input Selector Switch, Stereo  Shze 12 X 3t X 6in.

Mono Switch.
Facia Plate Rigid Perspex with black/silver Avallable from your

background and matching black edged knobs Local Hi-Fi Dealer
with spun sllver finish centres.

Please send a stamped addressed envelope for full descriptive details
of above units, also TUNER/AMPLIFIERS STEREQO and MONO.

whisaeand  LINEAR PRODUCTS LTD

Retail enquiries to:

ELECTRON WORKS, ARMLEY, LEEDS

WW-—067 FOR FURTHER DETAILS

TRANSFORMERS

DESIGNED TO CUSTOMER'S OWN SPECIFICATIONS FOR
ALL APPLICATIONS UP T0 100 KVA. “C"" CORE, PULSE,
3 PHASE, TOROIDS, HIGH TEMPERATURE, ETC.

Samples from our standard production ranges:—

*Mains € s d
350-0-350V. 60mA., 6.3V, 2A. 2 22 0
SO0V, 300mA. 6.3V. 4A., 6.3V. A, 319 9
500-0-500V. 0.25A., 6.3V. 4 Act., 6.3V. 3 Ace,, SV JA 419 9
525-0-525V. 0.5A, 6.3V., 6 Act., 6.3V. 6 Act,, 5V. 6A. 513 6
*Low Voltage

30-0-30V. 4A. . = - - 312 6
28V. |A,, 28V. |A., 28V IA 28V 1A, JOV ISOmA 1 31 415 0

*Primaries 10-0-200-220-240V.

20W Transistor Ampllfler (W W. Nov. 1966)

Driver é
Mains o s s ’ xa - l I9 é
L.P. Fileer, Chauu Mounung o - - -5 _— >t 12 6
L.P. Filcer, Printed Circuit Mounting .. — 5 ,a = IS 6
70V & 100V Line Matchmg
Fitted with terminal panel, taps at 0.5, 2, 4 and 8W. into IS ohms

9/- each in 100 Lots
Flying leads, taps at }, §, |, 2 and 4W., into 3 ohms .. 7/3 each in 100 Lots

Prices inclusive of postage and packing, each.
For small quantities, cash with order, please.

HOWELLS RADIO LIMITED

CARLTON ST., MANCHESTER, M14 4GT  061-226 3411

WW-068 FOR FURTHER DETAILS
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Some notes on Bridge Measurementby WAYNE KERR

Number 5

Self-Balancing Bridges

In this series of notes we have
examined some of the advantages of
the Transformer Ratio-Arm Bridge
and the facilities which are available
when this type of bridge is used.
However, only manually balanced
networks have been considered, but
there are many times when it is
desirable to have an analogue output
voltage in proportion to the value of
the component being measured. Such
a voltage may be used to operate
remote indicators, chart recorders or
alarm circuits, apart from providing
a convenient form of local display
which may consist of either a moving
coil meter or a digital voltmeter.

Figure | shows a basic transformer
ratio-arm bridge circuit.

Z Standard

Detector

Oscillator

Neutral

Z Unknown

Fig. 1

Normally, the network is manually
balanced so that the currents flowing
in the right hand transformer give
zero flux, and it is clear that any
variation in either the a.c. voltage
produced by the oscillator or the
gain of an amplifier forming part of
the detector will not affect the
balance point. However, ifan attempt
is made to connect a voltmeter to the
output of the detector and calibrate
the output voltage against the value
of the unknown impedance, the
following difficulties arise:

THE WAYNE KERR COMPANY LIMITED
SURREY -

NEW MALDEN

(a) Varnations in oscillator output
level and amplifier gain directly
aftect the indicated voltage.

(b) The voltmeter will indicate the
modulus of the impedance, and
variations in both the resistive and
the reactive terms will affect the
indicated value.

(c) When the network is substantially
off balance, the ability of the neutral
connection to control an electric
field is impaired. The last issue of
these notes showed that this control
facility was due to balanced currents
flowing in the transformer.

Figure 2 shows a block-schematic
circuit which removes these difficul-
ties by forming a self-balancing
network.

A stable oscillator provides the
signal for the bridge and also a phase
reference voltage which is fed to two
phase-sensitive detectors.

The output of the amplifier pro-
vides a bridge balancing voltage
which is applied through a resistor
to a winding on the right hand
transformer. The initial current low-
ing in the transformer is therefore
opposed by this ‘feedback’ current
which can be made very nearly equal

to the initial current. The approach
to the ideal condition of equality is
limited only by the gain of the
amplifier, which can be made as
large as necessary.

The amplifier output is also con-
nected to the phase-sensitive de-
tectors, one of which incorporates a
unity gain, 90° phase shift network.
Analogue voltage outputs are there-
fore formed which independently
show the amount of variation of the
resistive and reactive terms from the
value set by the standard impedance.

The use of this circuit now extends
the usefulness of the transformer
ratio-arm bridge to include many
process control and monitoring appli-
cations. The precision of measure-
ment and the facility for measuring
high impedances accurately at the
end of long lengths of cable, together
with the self-balancing network, offer
unique advantages for the measure-
ment of transducer parameters.

The basic circuit shown in Figure 2
can be adapted to give many
different varieties of transformer
ratio-arm bridge. These bridges can
be designed for use in industrial
measurement with suitable trans-
ducers as well as forming valuable
tools for research.

Z Standard
Resistance Reactance
%, kf
Neutral ) P. S P.Sia
cx Amplifier Detector ~ i Detector ‘1
' |
| A '
[l [} 1
' Feedback ! A
v £ 900 ; :
H 7 Unk Phase - ]
: nknown Shift ‘ ‘
' :.. _____ Punpm——l.
: )
e e I e 0 0ot Rintorpnol L . e et 4

Telephone 01-942 2202

Cables Waynkerr, Malden

ENGLAND
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from the new
Bradley,

siX not-so-new
Bradleys

These days you can be fairly sure that
Bradleys are working on something new
But it's reassuring to know that they
aren’'t abandoning their old friends

Like the 127B Voltage Calibrator.

Like the 132 Current Calibrator

The 144 Current Multipher, the

125B a.c. Voltage Calibrator, and

the 156 Oscilloscope Calibrator. Or the
Battery, Line Oscilloscope

And when you

see the story behind them, you’'ll soon sze

why we're hanging on to them

Take the 127B. And the 125B. And the 132

They're-all designed to make your calibration

simpler. So you can read off directly

the percentage error. They're guaranteed

for a year. And you can carry them anywhere.

The 127B gives you an accuracy of

0.05% over the range of 0 to 509 volts'd.c.
'he 126B has an accuracy of

0.2% from O to 511 volts a.c. (It also

has extremely low harmonic distortion.)

Spot frequencies 50, 60, 400 and

1000 Hz, with alternative frequencies up

to 2400 Hz avatlable.

The Model 132 provides current up to

100 mA in 1;:A steps. at an accuracy of

0.05%. And there is the recently intro

duced new 144 multiplier. This will

extend the range to 10 amps with the same

hitgh accuracy

For the oscillostope user,

there 1s the 156 Oscilloscope Calibrator

It calibrates vertical amplitude and sweep

speeds. It checks risetime. And it features

direct reading of percentage deviation

Finally there's the Battery/Line

Oscilloscope. It has a bandwidth of

20MHz and an nput sensitivity of 5mV per

division. It can be operated from its own

self contained batteries or from a.c. mains.

They're all part of the new Bradley. Even

if they're firm friends of yours.

G. & E.BRADLEYLTD.
Electral House,

Neasden Lane,

London, N.W.10.
Tel:01-4507811 Telex: 25583

EXPECT MORE
FROM THE NEW
BRADLEY

BRADLEY

electronics

WW—070 FOR FURTHER DETAILS
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Yo U BOOKS BY 6.A.BRIGES

OVER A QUARTER OF A MILLION COPIES SOLD SINCE 1948

AERIAL HANDBOOK (second edition)

176 pages, |44 illustrations.

PRICE (semi-stiff cover) 15/- (16/6 post free).
Cloth bound 22/6 (24/- post free).
CABINET HANDBOOK

112 pages. 90 lllustrations. PRICE 7/6 (8/6 post free).

.\
Semi-stlff cover. Cloth bound 15/- (16/6 post free). ~
AUDIO BIOGRAPHIES
344 pages, 64 contributions from pioneers and Ll a7
leaders in Audio. Cloth bound.

PRICE 25/- (27/- post free). .
MUSICAL INSTRUMENTS AND AUDIO
240 pages, 212 iJlustrations. Cloth bound. 4
PRICE 32/6 (34/6 post free).

LOUDSPEAKERS

Fifth edition—336 pages, 230 illustrations.
Cloth bound.

_almost PRICE 25/- (27/- post free).
. . A TO Z IN AUDIO
lmmedlate|Y! 224 pages, 160 lllustrations, Cloth bound.
PRICE 15/6 (17/- post free).
S T do? MORE ABOUT LOUDSPEAKERS i
o what do you do!
[ 12
You reach for the 'phone and dial ONO OUT OF PRINT
239 8072, if it is anything made by the R ANNCTE S M T :
Ur_nted-Carr GFOUP’. You will be sur- 190 pages..|02 illustrations. Cloth bound. ;
prised how soon you'll get what you want. PRICE 18/6 (20/- post free). A
Your immediate needs are our AUDIO AND ACOUSTICS ' "'..*
business uo UT OF PR'NT” g;:/
We exist to supply the small user quickly :
with standard parts made b)’ these Com- ABOUT YOUR HEARING /:';ﬁ
‘ i i 132 pages, 112 illustrations. -~
fpanles and garlr"y Iargde StOFé(S of the”{: PRlCEg(semi-stlff_coverl) 15/6 (16/6 post free). ‘I bria
asteners and clips and a wide range o Cloth bound 22/6 (24/- post free).

Radio, Electronic and Electrical compo-
nents. We're geared to speedy handling
and dispatch.

LETTERS FROM ABROAD

Extract of letter from Mr. Wendell C. Ward, of
Texas, U.S.A., Sept. 1968

| have recently read through Mr. Briggs' book “A to Z
in Audio” and found it most interesting. It's refreshing

. Feb. 1969
But you will need our latest
catalogue

For quick and accurate ordering you

should keep our Com,prehenswe cata- to find a man who can write about what could be a dry
logue by you. This useful reference book subject with enthusiasm and humour.
gives fu“ details of the wide range of Extract of letter from Mr. R, G. Bernaldez, of Madrid,
parts we stock—nearly everything of the Spain .
kind th likel : Many thanks for the copy of “About Your Hearing” that
ind that you are likely to require. you were so kind to send to me. | have found your book
Even thouch not ordering anything im- to be really interesting. As always, it is puzzling the way
mediately °you should write now for this you manage to make any subject easy to read, in that
’ delightful style of your own.

useful publication and so be ready to
handle rush jobs whenever they arise.

United-Carr Supplies Ltd., RANK WHARFEDAI.E BUUK DEPT BWS

Frederick Road, Stapleford, Nottingham.

Sandiacre 8072 STD ONO 239 8072 ]3 WEH_S RUAD “_KI_EY YURKS

Please send orders and enquiries to:

Telephone: ILKLEY 4246

Published by:
U';';ﬁgﬁ:: R RANK WHARFEDALE LIMITED,  IDLE,  BRADFORD,  YORKSHIRE
UNITED-CARR GROUP WW—072 FOR FURTHER DETAILS
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TRIO’s New JR-310 SSB Professional
Perfection for Amateur Enjoyment

JR-310

SSB COMMUNICATIONS RECEIVER

* High-stability VFO of 2 FET’s and 2 transistors and easily handles

QSO’s for hours. * Precision double gear dial—a TRIO innovation

—with linear frequency variable capacitor. Possible to get finer

reading 1KHz. One dial rotation covers 25KHz, makes SSB de- SPECIFICATIONS OF JR-310

modulation easier. * Frequency range covers entire amateur band * EEESUTENI(T::RANGE ?Osas%m)m ¥ Buipds)
from 3.5MHz to 29.7MHz. One-touch selection system switches : IM:Gé :ﬁmo- lh’n‘(;/réa:han 5048

bands. WWV reception of 15MHz possible. * MHz band circuit * FREQUENCY éTABlLlTY £ 2KHz in 1—60 min. after
structure patterned on Collins type double conversion system so switching on, subsequently within 100 Hz per 30 min.
first oscillation is by crystal control, second local oscillation by VFO. % Dimensions: 13"(W), 7-3/32"(H), 12-3/16"(D).

Model SP-5D Model. 9R-S9DE
COMMUNICATION SPEAKER BUILT IN MECHANICAL
FILTER 8 TUBES COMMUNICATION RECEIVER
* Communications Speaker which has been designed for * A mechanical filter enabling superb selectivity with ordinary IF trans
use with the 9R-59DE formers. * Frequency Range: 550KHz to 30MHz (4 Bands) * Sensi
* Dimensions: 3-9/16"(W), 7-1/8"(H), 5-3/16"(D). tivity: 2pV for 10dB S/N Ratio (at 10MHz) * Selectivity: + 5KHz at

60dB (£1.3KHz at — 6dB). When using the Mechanical Filter *
Dimensions: Width 15", Height 7", Depth 10"

the sound approach 1o qualiry TO: B.H. Morris & Co., (Radio) Ltd WW
Send me information on TRIO COMMUNICATION
I R I 0 RECEIVERS & name of nearest TRIO retailer
TRIO ELECTRONICS, INC. NAME - AGE
ADDRESS

TRIO-KENWOOD ELECTRONICS S.A. 160 Ave., Brugmann, Bruxelles 6, Belgium
Sole Agent for the U.K. B. H. MORRIS & CO., (RADIO) LTD. 84/88, Nelson Street. Tower Hamlets, London E. 1, Phone: 01-790 4824

WW—073 FOR FURTHER DETAILS
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WEYRAD

COILS AND I.F. TRANSFORMERS IN
LARGE-SCALE PRODUCTION
FOR RECEIVER MANUFACTURERS

P.9 SERIES 1¢ mm.x10 mm.x14 mm. Ferrite cores 6 mm. 472 kc/s operation.
Single-tuned I.F.s and Oscillator Coils.

P.55 SERIES 12 mm.x12 mm.x20 mm. Ferrite cores 4 mm. 472 kc/s operation.
Single-tuned I.F.s and Oscillator Coils.

T.41 SERIES 25 mm.X12 mm.x20 mm. Ferrite cores 4 mm. 472 kc/s operation. .
Double-tuned 1st and 2nd I.F.s and Single-tuned 3rd I.F. complete with
diode and by-pass capacitor.

These ranges are available to manufacturers in versions suitable for most of the popular
types of Transistors. The Oscillator coils can be modified to enable specific tuning capacitors
to be used provided that bulk quantities are required.

OUR WINDING CAPACITY NOW EXCEEDS
50,000 ITEMS PER WEEK

On the most up-to-date and efficient machines backed by a skilled assembly labour force
for all types of coils and assemblies.

WEYRAD (ELECTRONICS) LIMITED, SCHOOL ST., WEYMOUTH, DORSET

WWwW-—074 FOR FURTHER DETAILS

DIOTESTOR IN-CIRCUIT TRANSISTOR TESTER

. ENCAPSULATION -
! ¥ - ' w low tool cost method for cylindrical |

coils and potting. Enquiries
also for—

SOLENOIDS

COIL WINDING
TRANSFORMERS

to 8 K.V.A. Relay module 12-way
‘ . ~“MS” range
WEBBER
BRITEC LIMITED, 17 Charing Cross Road, Lendon, W.C.2 K.na;psfa:e' Bristol 5. 0272 657228 l"‘
Tel: 01-930-3070
WW—075 FOR FURTHER DETAILS WW—076 FOR FURTHER DETAILS

Wideband Modulators

FROM STOCK —

Hatfield Types MD4 and MD8 are wideband ring modulators designed for use in 50/76-ohm
systems. Type MD4 is fully shielded and fitted with BNC connectors. Alternatively Type MD6

MODULATOR TVYPE WS
REQ RANGE O 0~

Is a miniature encapsulated package for printed circuit board mounting. Both units are of ® Excellent Balance

robust design. and are capable of very good performances as an amplitude modulator, mixer. H s

phase detector of current controlled V.H.F. Attenuator. ® Wide Band. R ® Low Noise Factor

New units include Types MD5 and MD7. These are of similar construction to Types MD4 ® low Insertion Loss ® P.C.B.and B..N.C. Models
and MD6. but operate in the frequency range 10KHz-100 MHz, MDB being fully shielded ® Flat Response ® Hot Carrier Diodes

and tted BNC Connectors. and MD7 a miniature encapsulated type for direct mounting on a

printed circuit board.

Write Yor full details— deliveries from stock. Dept. WW,

HATFIELD INSTRUMENTS LTD., Burrington Way, Plymouth, Devon

Telephone: Plymouth 72773/5. Telex: 46692 Cables: Sigjen Plymouth
H A I F I E | D BA | u N SOUTH-EAST ASIA—for prompt service and deliveries contact:
’ HATFIELD INSTRUMENTS (N2} LTD., P.O. Box 561, Napier, New Zeatand.

WW—077 FOR FURTHER DETAILS

www americanradiohistorv com


www.americanradiohistory.com

Wireless World, December 1969 ass

There are a couple of
things you should
know about the
Welbrook All Silicon

tereo Amplifier

DISTORTION  PRIGE

0.1% at all £42. 0. 0d.
output levels

A new and unique method of equalising impedances in the output stage enables only
Welbrook to offer such true high fidelity reproduction at such low cost.

This technical breakthrough brings you the Welbrook W20 Stereo Amplifier, with no distortion
rise at any level, for only £42. 0. od. This is a truly remarkable bargain among high quality
stereo amplifiers, using Class B operation.

Performance: For full details of the Welbrook Stereo Amplifier post the coupon to:
Power Output:
24 watts ng (12 watts per channcll) into 4 ohms load. WELBROOK ENGINEERING &
2 tts RM.S. (1 tt h i 8 X
O wa (10 watts per channel) into 8 ohms load ELECTRONICS LIMITED,

14 watts R.M.S. (7 watts per channel) into 15 ochms load.
Total Harmonic Distortion:

Typically 0.1% for 10 watts per channel into 8 ohms load at
1 kHz with no increase at low levels.

Hum and Noise:

With volume control at minimum-8o dB. With volume
control at maximum-55 dB.

Frequency Response:

-1 dB at 30 Hz and 15 kHz.

Inputs: Pickup:

R.ILA.A. characteristic, sensitivity adjustable up to 3 mV to
suit crystal, ceramic or magnetic cartridges.

Tuner:

Flat characteristic-sensitivity 100 mV-input

impedance 100 k ohms.

BROOKS STREET, STOCKPORT, CHESHIRE, SK1 3HT

Tape:
Flat characteristic-sensitivity 100 mV-input r 1
impedance 100 k ohms.
Outputs:
Loucli)speaker outputs to suit 4, 8 and 15 ohms. Tape output l To: Welbrook Engineering & Electronics Limited; . I
for recording-200 mV for rated input sensitivities-minimum Please send me full details of the Welbrook Stereo Amplifier.
external impedance 10 k ohms. l l
Tone Controls: Bass: NAME
Ganged control giving + 14 dB at 30 Hz
Treble: l ADDRESS l
Ganged control giving + 14 dB at 15 kHz '
Balance Control:
Facility to reduce output from either channel continuously l I
from maximum output to zero.
Dimensions: . (ww2) .
;’4%1” wide x 9” deep x 4" high (cabinet)

rice:
Recommended retail price; £42. 0. od. including cabinet. - B N § N B | I . ‘
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Wireless World, December 1969

Model TCU 250 transistor stabilised
power supply provides d.c. output of 2A
at voltages of 0-50V in five ‘continuous
control’ 10V steps, making it suitable for
use in laboratories where adjustable volt-
ages are required. Attractively styled, the
TCU 250 incorporates a number of novel
features resulting in an exceptionally small
size for its performance.

FEATURES

Output voltage fully variable 0—50V 2A.
Adjustable overload trip protection.

Small size 15.2 x 15.2 x 25.4 cm high
(6" x6” x10").

Price £65 nett ex works, prompt
delivery.

Please send me details of the TCU range of
transistorised power supplies.

NAME
COMPANY

ADDRESS

A.P.T. ELECTRONIC INDUSTRIES LTD
Chertsey Road, Byfleet, Surrey.
Tel: Byfleet 41131/2/3/4.

TYPE 1700 100V OUTPUT
TYPE 1746 80HM {

Details on request from.—

ASSOCIATED ELECTRONIC

TELEPHONE: 01-907 4474/5/6.
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HIGH QUALITY AMPLIFIERS
10 WATTS—70 WATTS
ALL TRANSISTOR

ENGINEERS LTD. paLston GARDENS, STANMORE, MIDDLESEX.

series 1700

75 WATT TYPE 1708
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VERSATILITY

WITH AUTOMATIC
DISPLAY

- SWITCHING

6 x 10 cm High-
resolution Display,
Bright Uniform
Trace,

Hluminated
Parallax-free
Graticule

25 Plug-in Units
Vertical Display
Switching up to

4 channels and
Special Purpose,
Differential,
Spectrum Analyzers
and Sampling

Price:
£873 delivered U.K.
(without plug-in unit)

™) ® 0. ‘o
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For detailed information on any of cur products. please fill in reader reply card or write, telephone or telex.

Tektronix U.K. Ltd.

HORIZONTA| DISPLAY

BeavertonHouse, P.O. Box 69, Harpenden, Herts.
Telephone Harpenden 612571. Telex 25559
For overseas enquiries: Australia: Tektronix Australia Pty. Ltd., 4-14, Foster Street, Sydney, N.S.W. Canada:
Tektronix Canada Ltd., Montreal, Toronto & Vancouver. France: Relations Techniques Intercontinentales, S.A.,
91, Orsay, Z.1. Courtaboeuf, Route de Villejust (Boite Postale 13). Switzerland: Tektronix International A.G, P.O.
Box 57, Zug, Switzerland. Rest of Europe and the Middie East: Tektronix Ltd., P.O. Box 36, St. Peter

Port, Guernsey, C.I. A/l other territories: Tektronix Inc., P.O. Box 500, Beaverton, Oregon, U.S.A.
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SIMPLY SUPERB!

the new brenell...

MODEL ST STEREO

Probably the most important new recorder of the year!

The new ST400/200 recorders are different from all previous Brenells. All
transistorized electronics ; shelf-mounting cabinet; simplified controls.

Sound quality is even better than ever—as good as you can hear. Three-motor
deck performance and reliability ; quality components throughout. All usual
facilities are available.

ST400/200 recorders are designed to give you exactly what you expect froma
Brenell today.

Only the price is less than you may expect ... £145 recommended. You pay no
import duties . . . no high selling costs . .. only for a top-quality recorder, well

made. It's a fine formula |

e Mono or stereo operation

¢ Choice of 2 or 4-track
models e Full input/output and

e 3 outer-rotor motors control facilities

e 3 tape speeds

Brenell deck and tape-link.

brenell

GD 730

e 2 recording level meters

A range of Brenell mono and stereo recorders is available, together with

BRENELL ENGINEERING COMPANY LTD. 231/5 Liverpool Road, London, N.1.Telephone: 01-607 8271
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olb-miniature

Threepenny
Piece for

,Oomparison
of Size

Jack Socket
R 32307

f .
J

Jack Socket _Screened
R 32400 Jack Plug
R 22401

Screened
Jack Plug
R 22301

Presenting part of a wide range of components

used throughout the world by the electronics

engineer in search of quality and reliability.
Further information available.

RENDAR

INSTRUMENTS LTD
BURGESS HILL, SUSSEX, ENGLAND
TELEPHONES: BURGESS HILL 2642-3
CABLES: RENDAR, BURGESS HILL
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A very wide range of modern design
instruments is available for 10/14
days’ delivery.

Full Intormation from:

HARRIS ELECTRONICS (London)

138 GRAYS INN ROAD, W.CA Phone: 01/837/7937
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Contll cases are mass-produced to give lowest
prices yet. In 2l-gauge steel. Finished hammer

caded

blue, with 18-gauge front panel supplied with easy-to-strip protective covering for easy marking out.
For ease of ordering Contil cases are described by thelr dimensions, i.e. 755 is 7 X § x S. Individually

Packed, Including feet and screws.

Contil cases are
also available
with aluminium
panels and Con-

755
867/975

1277 unpainted

tllcote, which is | 1177
; ) 191010
appliedafterdrill- 191010D

ing and cutting.

1277 white or black panel

CASE PRICES (All supplied with protective coated steel panels)
Nos. denote size in inches

3 10 25
43/6  41/6  40/6  39/6
45/6 44/~ 43/6 416
49/6 47— 46/  45/-
40/6  39/6 38/6 36/~
96/6  94/6  92/6 91/
130/6  127/6 125/ 123/~
185/6  182/6 180/- 178/

Postage and packing extra

50 100 200
38/6 36/~  35/-
40/6  38/6  37/-
436 43~ 416
35~ 32/6 316
89/6 88/~  B6/-

122/~ n20- 19
176/~ 173/6  173/6

The ONTOS UNIVERSAL VICE is a new type of multi-purpose, multi-position
light engineering vice and stand, fully adjustable for any angle and location in
any desired plane. Applications are virtually limitless within its size capacity;
i.e. holding P.C. boards for assembly or testing, building up modules, as a
micrometer or gauge stand, as a light general purpose vice, In the chemical
faboratory, or in fact for all those occasions when you could use a third hand!
The ONTOS TWIN TWO-IN-ONE UNIVERSAL VICE is a unique two-in-one
version of the Ontos vice, with two sets of jaws, cach capable of rotation
through 360 deg. of every plane Independently of each other. Positive locking
enables any such setting to be maintained for repetition work. ideal for copying
P.C. boards, assembly, soldering, bonding, welding, laboratory testing, etc.

ONTOS: 67/6 plus P&P 4/6.
ONTOS TWIN £5 (8 0 plus P&P 4/6

\y R,
£
NEONS

25,000 hour average life. PC type §° dia-
meter, 67 leads with resistor Inside. Nine
different caps available, 160-260 V, 10a¢2/10
each, 100 at 2/6 each, 1,000 ac 2/2 each,
10,000 at 2/~ each. Also available with 30~
leads; 110 volt resistor values. PP type }°
diameter also supplied with 30° leads and
110 volt variants. [0ac2/10 each, 100 ac 2/6
each, 1,000 at 2/2 each, 10,000 at 2/~ each.
Neon/resistor assemblies, 100 at 9d. each,
10,000 at 8d. each. Neons only, 100 at 9d.
each, 10,000 at 6d. each. Neons driven by
neon oscillator for 6 to 24 volt input down to
50 mW input. Neons driven by transistors
with or without alphanumeric caps.

s S
SUB- 4
MINIA-

TURE
NEONS C b
S

The smallest yet, type
“Q". Overall diameter
1“, body .7°, resistor
mounted externally,
medium Intensity. Mini-
mum quantity |0 at 3/10
each, (00 at 3/4 each, 500
at 3/2 each.

REED SWITCH

The West Hyde reed
switch works up to 2,000
operations per second
with a Ilfe of up to
50,000,000,000 opera-
tions when used in the
recommended  circuit.
The hermetically sealed
switch is protected in a
brass tube and moulded
into a polypropylene
block giving accurate
placing of the contents
in relation to the mount-
ing screws. 30° nominal
leads fitted. Used for
Rev. Counters, flow-

meters, burglar alarms,
under and over speed
monitors, etc. | at |5/-,
10 at 12/6 each, (00 at
9/6 each.

ACCESSORIES
Flexible insulated test
prods, colour red or

black, at [3/- each with
fine steel clips at the tip,
opened by button on top.
High speed resetting
counter including bezel
and socket with speed of
over 40 operations per
second 165/-. Plug in oc-
tal relay, 24 volts, with
two changeovers 17/6.

WEST HYDE DEVELOPMENTS LTD.
30 HIGH STREET NORTHWOOD MIDDX.
Telephone: Northwood 24941
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CONTIL LOW COST PRINTED
CIRCUIT BOARDS

I 10 S0

Standard cransistor
board “"A" 9/9 9/~ 8/6
Half board “8" 7/6 T/~ 6/6
Connectors 20-way “‘M" 9/6 9/~ 8/-
Connectors [0-way “N" 6/~ 5/6 5/-
Q" Chassis 42/6 41/6 39/-
We also stock Veroboard as below | 20 100
.2 Pitch, 18° x 43- 17/7 15/9 15/~
IS5 Pitch, 17§ x 33~ 14/2 12/8 12/t
.1 Piteh, 177 x 33 16/S 14/=

“A" board shown plugged into
““M” 20-way connecctor with “'S"
board supports.

Note: Power supply rails at right
angles to signal rails.

MOD-2 cases see Oct. 1969 or Jan.

1970 Advertisements.

TRANSFORMERNS

West Hyde have three trans-
formers for transistorised
equipment. TRA which
provides low voltages ac 2
Amps. and high voltages at
-l Amp, for driving neons or
number ctubes. TRB which
provides 2 Amps. and TRC, a
| Amp. transformer. The low
voltages on TRA, TRB are 6, 10,
15, 18, 30 which can of course
be connected co give 3, 4, 5, 6,
8, 9, 10, 12, 15, 18, 24 and
30 with 12-0-12 and 15-0-15.

The | Amp. trans-
former gives 6, 10,
18 voltage outputs.
The TRA also gives
150-80-0-80-150.
TRA at 57/6 each.
TRB ac 47/- each
TRC at 35/6 each,

PIDAM (Plug-in Digital and Analogue Modules)
perform all the usual logic functions, but, unlike othesr
units, can be plugged in, using ctheir B9A bases and
€an be quickly connected to the required configura-
tion. To help learning, the module covers are easily
removable for circuit examination and sets of com-
ponents are available.

The 22 modules have an enormous range of use, from a
single MONO for a tachometer, to over 300 units In a
computer interface; nevertheless, their greatest asset
is extreme simplicity. Design time is cut and elaborate
breadboards superseded and any reader of "Wireless
World” could with PIDAM, build up a low cost
system for his own needs.

6 NEW modules--send for free information.

PIDAM PLUG-IN

MODULES - PRICES NEW

Prices range per module from 10/~ to 28/~ and all
necessary accessories are supplied. A complete
starting kit is only £21 19s. 0d. (normally £24 és. 0d.).

PIDAM
BROCHURE

Send for this com-
plete explanatory
booklet showing
detailed examples
and circuit dia-
grams of all mo-
dules. Examples
and circults given
include voice-
operated switch,
alarms, flashers,
tachometer,
timers, batch
counters, etc.

PLEASE

NOTE
All products ex-
stock for normal
quantities, Re-
turn of post ser-
vice. Minlmum
order £1. Fully
detalled  leaflets
available.
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in an article

in the Journal of the Audio Engineering Society

for July 1967, Bart N. Locanthi, Vice-President, J. B. Lansing
Sound Inc. describes the development of an ultra low dis-
tortion direct current audio amplifier. In it he says *“. . . to
get the highest accuracy possible, an English made RADFORD
Low Distortion Oscillator was used which has less than
0.01% harmonic distortion at 20kHz."

LOW DISTORTION OSCILLATOR (Series 2)

An instrument of high stability providing very pure sine
waves, and square waves, in the range of 5 Hz to 500 kHz.
Hybrid design using valves and semiconductors.

Speciflcation

Frequency Range:
Output Impedance:
Output Yoltage:
Qutput Attenuation:
Sine Wave Distortion:

Square Wave Rise Time:
Monitor Qutput Meter:

Mains lnput:
Size:
Weight:
Price:

5 Hz-500 kHz (5 ranges).

600 Ohms.

10 Voits r.m.s. max.

0-110 dB continuously variable.

0.0059, from 200 Hz to 20 kHz increasing to
0.0159%, at 10 Hz and 100 kHz.

Less than 0.1 microseconds.

Scaled 0-3, 0-10, and dBm.

100 V.-250 V. 50/60 Hz.

173 x 11 x 8in,

25 1b,

£150.

DISTORTION MEASURING SET (Series 2)

A sensitive

instrument for the measurement of total har-

monic distortion, designed for speedy and accurate use.
Capable of measuring distortion products as low as 0.002%.
Direct reading from calibrated meter scale.

Specification

Frequency Range:
Distortion Range:

Sensltivity:
Meter:

Input Resistance:
High Pass Filter:

Frequency Response:

Power Requirements:

Size:
Weight:
Price:

20 Hz-20 kHz (6 ranges).

0.01%-1009% f.s.d. (9 ranges).

100 mv.-100 V. (3 nngesg

Square law r.m.s. reading.

100 kOhms.

3 dB down at 350 Hz.

30 dB down at 45 Hz.

41 dB from second harmonic of rejection
frequency to 250 kHz.

Included battery.

17 x Il x 8in.

Descriptive technical leaflets are available on request.

RADFORD LABORATORY INSTRUMENTS LTD.

ASHTON VALE ROAD, BRISTOL 3

Telephone: 6623013

WATTS' THE .2
NAME FOR /8
RECORD %
MAINTENANCE

HI-FIPARASTAT corenpsonss.
e Gramophone

e e AT Record
PAf@E . Maintenance
e and Stylus
Cleaning Kit

Designed for use on NEW
records Or records in new
condition which are to be
played with pick-ups re-
quiring very low tracking
pressures. The 30,000 finely
pointed tips of the Hi-Fi
Parastat Brush positively
explore every detail in the
record groove to provide
the high degree of record
cleanliness necessary when

o e,
v

using ultra lightweight pick-ups tracking at 2 grammes or
STYLUS less. The cover pad in the lid of the case is provided for the
CLEANER purpose of cleaning and activating the brush which when
enclosed within the case is kept at the correct level of
Available humidity required to control all static at the working surface.
separately s Perfectly clean records must be played with a perfectly clean
complete /7 |stylus and an integral part of the kit is the new Watts Stylus
with Cleaner which provides a safe and efficient method of
instruc- cleaning the stylus.
tions. Supplied complete with instructions, 1 0z. New Formula
dispenser, Distilled Water dispenser, spare pad cover and
Price tibbons. Price 42/6 plus 1/3 P.T.
5/—. Plus 1/3 P.T. |Replacements: 1 oz. New Formula dispenser 4/6 Distilled
Water Dispenser 4/— Pad Cover and Ribbons1/9.

“PARASTAT Regr
Manual Model
Mk.llA

A dual purpose record maintenance
device. Keeps new records in perfect
condition. Restores fidelity to older
discs. Complete with 1 oz. New

The original ’:ﬂ—-._-____
DUST BUG 'Rega. ~ -
(Patent No. 817598) — l E

y
Automatic Record Cleaner. Easily
fitted to any transcription type
turntable. Provides a simple and

/ﬂ

Formula dispenser and instructions.
Price 45/-.

Replacements : Pad Covers 2/— each.
Brush 12/6. Sponge Cover Pad 1/-.
1 oz. New Formula Dispenser 4/6.
HUMID MOP. Recommended for

effective method of removing static
and dust while the record is being
played. Surface noise and record and
stylus wear is reduced. resulting in
cleaner reproduction. Complete with

WW-086¢ FOR FURTHER DETAILS

+ oz. New Formula Dispenser and
instructions. Price 18/9 plus 4/5P.T.
Replacements: Nylon Bristle and
Plush Pad 1/9. § oz. New Formula
Dispenser 2/6.

A GUIDE TO THE BETTER CARE
OF L.P. AND _STERED RECORDS

Compietely
revised. 48
pages, fully
illustrated,
providing all
necessary

use in conjunction with the Manual
Parastat and Preener. Cleans and
conditions the bristles and velvet pads.
Ensures correct degree of humidity at
the time of use. Complete with spare
sponges and instructions. Price 4/6.
Replacements: Set of Sponges 2/6.

‘PARASTATIK'

Reyd.
DISC PREENER
tPatent No. 982599)
Keeps new records like new. Expressly
designed for use with records which
have not had previous antistatic
treatment. Complete with instructions.
Price 6/9. Replacements: Packet of

4 wicks 2/-. information
on Record
All obtainable from your Cha nles

i di ‘
local specialist or direct 2/6 Post Free.

rTo CECIL E. WATTS LTD. DARBY HSE, SUNBURY DN THAMES, MIDDX. |

Please send (Post Free U.K. and Commonwealth) |
Disc Preeners @ 6/9 Hi-Fi Parastats @ 42/6 plus 1/3 P.T. |
Dust Bugs @ 18/9 plus 4/5 P.T. Manual Parastats @ 45/- |
48 page Booklets @ 2/6 Stylus Cleaners @ 5/-plus1/3P.T. |
| Replacement Parts: )
(Do not send postage stamps) |

I 1 enclose cheque/P.O.value £..
I Name

{ Address

|

R e e o —— — ———— —— R S G S T S S e e e
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Moldanized shapes Moldanizing makes

can shrink uptoa them tough, resistant
5:1ratio to acids, alkalis.

|
Moldanized shapes

can be madetofit
almost any object

Moldanized shapes .
keep their shrinkability
indefinitely

The result of two years
intensive research and
development-the Helashrink
range of Moldanized "Shapes §
can provide wall thickness,
shrink-ratio and shape to

meet virtually any requirement.
They are available in 4 grades.
Specials can be designed to
order, but over 70 shapes are
already available.

Shrinking - in seconds - is by

heat gun, gas flame and heat
deflector, or infra red ovens -

all from Hellermann

Other Helashrink products :

sleeves, cable markers, tubing and §
end caps. They shrink quickly, r
grip tightly, conform evenly

adding strength, insulation

=
t e 0 anlze and abrasion protection.
For fuli detaiis by return, post

There’s just one thing that
links the vast Hellermann
range of cable accessories... |

L1 T 1 P 1 T T T T T T R It n
Please send me your leaflet HE279 on Helashrink Heat Shrinkable Moldanized Shapes

Name

|

= Hellermann are
: determined to
|

WORLD LEADERS IN CABLE ACCESSORIES | |
@%ELLERMANN ELECTRIC Save you mnney'

I Division of Bowthorpe-Hellermann Ltd.,

] Gatwick Road, Crawley, Sussex. Tel : Crawley 28888
A member of the Bowthorpe Holdings Group of Companies.
L----------------------
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* TECHNICAL
TRAINING |

/n radio te/ewl?ian |
and electronics ]

Whether you are a newcomer to radio and electronics,
or are engaged in the industry and wish to prepare for
a recognized examination, ICS can further your tech-
nical knowledge and provide the specialized training
so essential to success. ICS have helped thousands of
ambitious men to move up into higher paid jobs—they
can help you too! Why not fill in the coupon below and
find out how?

Many diploma and examination courses available, in-
cluding expert coaching for:

C. & G. Telecommunication Techns’. Certs.
C. & G. Electronic Servicing

R.T.E.B. Radio/T.V. Servicing Certificate
Radio Amateurs’ Examination

P.M.G. Certs. in Radiotelegraphy

General Certificate of Education, etc.

Examination Students coached until successful

NEW SELF-BUILD RADIO COURSES

Learn as you build. You can learn both the theory and practice
of valve and transistor circuits, and servicing work-while building
your own 5-valve receiver. transistor portable, and high-grade
test instruments, incl. professional-type valve volt meter—
all under expert tuition. Transistor Portable available as separate
course.

POST THIS COUPON TODAY

for full details of ICS courses in Radio, T.V. and Electronics.

- e e e e = = - e ) s ) e [ | sl (e () (g ) [ =

INTERNATIONAL CORRESPONDENCE SCHOOLS
Dept. 222, Intertext House, Stewarts Road, London, Sws

Please send me the ICS prospectus—free and without obligation.

{state Subject or Exam.}

Wireless World, December 1969

" NON-CONFORMIST

i -_&}
h‘ 'é
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Oxley “'Barb” cone-lock Insulators may remind

you of just another lead-through or stand-off

insulator.

But don't say anything. Oxley insulators deserve

your respect and attention.

For sheer ease of assembly: for sheer quality,

and for sheer brilliance, in the use of the Oxley

“"barb” cone-lock principle, Oxley insulators are

IMPORTANT.

Write for details. After all, you don’t want mere

competence ; you want to work with an artist.

OXLEY DEVELOPMENTS COMPANY LIMITED
Priory Park, Ulverston, Lancashire. OXLEY P @

Telephone: 2621 Telex: 5461
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Ballistics
Computers by
Westinghouse.
Nine servo
amplifiers with
associated
motors.

Brand new in
sealed
containers.
£95, delivered.

Automatic
Numbering
Machine by
Western
Union.

Four
Uniselectors
and 30 neons.
Ideal amateur

computer.
PUNCHES, READERS, VERIFIERS AND TELEPRINTERS Application
bAME AT REALISTIC PRICES TO EDUCATIONISTS. MOBILE leaflet. £12.10s.
SHOWROOM CALLS ON REQUEST. post free.
ADDRESS

12/69

N L

COMPUTER TRAINING PRODUCTS

2 Lordshlp Lane, LETCHWORTH, HERTS. Tel: 4536 0462/6

INTERNATIONAL CORRESPONDENCE SCHOOLS

www americanradiohistorv com
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NOW...

Guarantee your audience’s
listening comfort

Our Automatic Loudness Controller de-
livers the sound that's right for every ear.
Automatically eliminates excessive loud-
ness. Unconditionally guaranteed!

No doubt about it. Other devices can control
volume and modulation levels. That's what
they're for.

But only one instrument can analyze and
automatically control loudness levels.

Ours.

Reason? We designed it “from human ears”.
At CBS laboratories, we tested every
conceivable sound sensation: Frequency
content. Peak factors, Ballistic response.

Combinations of complex signals. All the
characteristics that affect even the most sen-
sitive ear.

Result? An instrument so ““humanly” percep-
tive it automatically keeps loudness levels
under control. And does it inaudibly. Keeps
your audience in their chairs . . . listening
comfortably. No constant jumping up and
down to flip the dial. They enjoy continuous
listening pleasure.

Why not let your audience hear you at your
best? Install this remarkable instrument in
your studio. You will believe your ears. It's
guaranteed. Unconditionally.

For further information, write:

PROFESSIONAL

WW-—091 FOR FURTHER DETAILS
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PRODUCTS
o % LABORATORIES
Stamford, Connecticut 06905

A Division of Columbia Broadcasting System, Inc
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The Big Litte Integrals
That Can Make
Or Break
Your Product.
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A SOLDER'S BEST FRIEND
ISHISGUN

From the Burgess All-electric -~
Workshop : a light, balanced solder &
gun with arange of screw-in <

tips. The tips—and only the
tips—heat up in 7 short
seconds, Anti-
thermal casing
keeps the

rest of

A the gun cool. Note the slim
barrel—it reaches right down into
confined spaces. There are spike-like extension barrels
for real ‘in-deep’ work. A prefocused lamp pinpoints work
detail. Fail-safe soldering even for delicate work ! The price of
this tough, modern instrument ? Just £4 12 6 complete with
two tips, a 6” extension barrel, a double-ended probe and solder.
FREE 24-PAGE CATALOGUE! For details of the Burgess
instant heat solder gun, plus other equipment in the Burgess
All-Electric Workshop, write for a free copy of our information-
packed catalogue.

take the work
out of your workshop.

Burgess Products Company Limited, Electric Tools Division,
Sapcote, Leicester LE9 6JW.
WW-—093 FOR FURTHER DETAILS
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BF110R DMF54R-02

SY173L Single speed (2000 rpm) For record players.

DMF54R-02 Single speed (2400 rpm) For tape racorders.

RK201R Single speed (2400 rpm) For car players.

BF11OR Single speed (2000 rpm) With electrical governor
motor. For tape recorders.

BF200R Single speed (2200 rpm ) For car recorders & players.

ZF200R Variable speed (such as 1100, 2200 and 2800 rpm).
With brushless & transistor motors. For de luxe record
players & electronic calculators.

vM250B Single speed (3600 rpm) For auto tuners.

Specification for Sankyo micro motors

__— Dwmensors | ated Raogeof | Rawd | Raed | Loss | String Direction
s Length | Yoitage Voltage Torque Speed | Cument | Toque Life of
fmim) (m/m} —(-”——1- v) {geem) | (om] (mh) Vluan) (Hr) | Revolubon
sY173L | Q 24 45 ~6 3 2000 80 k-] 600 Left
DMFBaR-02| 38 | 348 15~6 9 2400 140 kil 600 | Raht
RK201R 79, 8 132 10 ~18 30 2400 210 100 | 1000 | Rent
BF11OR B | X0 45 35~57 8 2000 160 k1) 1500 Right
BF 200R B | Ml 132 [(55~19~16 15 2200 180 X0 | 1500 Rignt
ZF200 l % 50 9 6 20 200 300 4B 3000 | Lett Rignt
orocon | mjus | as | Lo il ow | B0 lw | @ | x| ke
vM2808 %5 | %5 65~15 04 | 3600 ] 2 500 | Leht Rignt
Sankyo (Europe) Export und Import G.m.b.M.: 4 Dusseldort, e

BahnstraBe 45-47. W. Germany. Tel: 325652/3 Telex: 8587007 Sy
Cables : SANKYORGEL DUSSELDORF w
Sankyo Seiki Mfg. Co.. Ltd.: 17-2. Shinbashi 1-chome. Minato-

ku, Tokyo 105. Japan. Tel: Tokyo 591-8371 el R,
Cabies . SANYORGEL TOKYO VSEMF
American Sankyo Corp.: Rm. 801-3. 95 Madison Ave. New LSl
York. N.Y. 10016,U.S.A. Tel: LE-2-8020

IT TAKES
A SHORT TIME
TO TELL
A LONG STORY

P

CALAN TRACE SHIFTER C501D

% A TRACE (9,600 MILLIMETRES LONG ON A 5 INCH TUBE!)
% A THREE DIMENSIONAL DISPLAY!
% VERTICAL COMPARISON OF SUCCESSIVE SCANS!

Add these facilities to your oscilloscope. They will help
you to examine the functional waveforms of heart or com-
bustion engine or for that matter any other long waveform
phenomena.

Price £68 Export and Agency Enquiries Invited.

Calan Electronics Limited,

6 Croft Street, Dalkeith, Scotland
Tel. 031-663-2344
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WELWYN TOOLS

For Inner Core
Ejection and Heated
Wirestripping
Miniature Soldering
and Electronic
Instrument Work

ask for Catalogue WW/69

STONEHILLS HOUSE
WELWYN GARDEN 25403

WELWYN GARDEN CITY

USE W.T.C. Wire Ejectors,
LUCO  Electrically Heated
Wire Strippers (sec illuscra-
tion), Finest Soldering Needles,
Box Joint Miniature Cutters
and Pliers including Tip Cutting
Pliers, Printed Circuit Crimping
and Cutting Pliers, Torque
Wrenchesand Piercing Punches.
If you require quality tools
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We supply B.A. Screws, etc. in brass, steel, stainless,
phosphor bronze and nylon to laboratories throughout
the Commonwealth,

We can also offer early delivery for many sizes
of screws, etc. with Metric Threads

Please send for List W2[69 (WW)
WALKER-SPENCER COMPONENTS LD.

5, High Street, Kings Heath, Birmingham, 14.
Telephone: 021-444 3155 (Sales) and 5278
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TRANSFORMERS
COILS
CHOKES

SPECIALISTS IN
FINE WIRE WINDINGS

MINIATURE TRANSFORMERS
RELAY AND INSTRUMENT COILS, ETC.
YACUUM IMPREGNATION TO APPROVED STANDARDS

LARGE OR SMALL QUANTITIES
TRADE ENQUIRIES WELCOMED

a6s

Get across
loud and clear
with AKG
microphones !

AKG C-451

Quality condenser
microphone with new
CKI1 capsule (inter-
changeable with other
AKG microphones).
Other capsules are
available built into
wind-shield with ‘rifle’
tube attachment. Supp-
lied with battery power
unit and/or mains unit
which can feed two
microphones.

AKG D-109

Dynamic

miniature
microphone —

the smallest I
Lavalier on the

market. High-quality
rerroduction compares
well with others costing
several times more.
Wizh 60 or 200 Ohm imp-
edance. 3 metres cable.
Use it wherever a mike
is to be heard but not
seen — interviewing,
films, conferences, etc.

AKG D-224

Advanced studio micro-
phone, employing two-
way cardioid principle—
the latest in microphone
technology — in slim,
elegant form.
High-qualitg dynamic
microphone ideal for all
broadcasting and studio
work. Incorporates bass
attenuation switch and
pivotad stand attachment.

Find out more about AKG mikes from

ELECTRO-WINDS LTD.

CONTRACTORS TO G.P.0., A.W.RE., L.E.B., B.B.C., ETC.

01-653 2261

123 PARCHMORE ROAD, THORNTON HEATH, SURREY
CR4.8LZ EST. 1933
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Politechna (London) Ltd. 182-184 Campden Hill Road,

{ ¥ London.W.8. 24 Hr,Telephone: 01-727 0711 Telex: 23894
< ¢

AN microphones
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ear since we launched the record selling 554
.

ow we introduce the S54A...

... a single beam oscilloscope with a sensitivity of 10mV/cm
at 10MHz bandwidth

The S54A is an all solid state oscilloscope developed from the $54. Smartly styled yet ruggedly built, the
S54A has a wide application in field work, in the laboratory and in production line testing. Look at the features:

% 10MHz Bandwidth at 10mV/cm % Versatile Triggering including T.V. Line
% All Solid State Design and Frame Sync

% Small Size — Light Weight % 6 x 10cm. Viewing Area

3% FET Inputs 3% Built-in Voltage Calibrator.

At £120 you will find no other oscilloscope of its

type which offers such features at such low cost. TeELEQUIPMENT BX: >o
Write or phone for full specification NOW! I I !

Telequipment Limited, 313 Chase Road, Southgate, London, N.14. Telephone: 01-8821166. Telex: 262004.
A member of the Tektronix Group. For Overseas enquiries write to: Tektronix Ltd.,, P.O. Box 48, Guernsey, C.I.
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HowMullard
developed

the valves for
today’s hybrid
TV sets

During the earliest stages of
semiconductor development, Mullard
recognised that the all-valved television
receiver, whilst giving reliable
performance and economic set design,
could with advantage incorporate
semiconductor devices in place of those
valves used in the low signal handling
stages. Consequently, Mullard pioneered
the design of hybrid television and were
the first to offer a complete set of valves
for the purpose. Today, we are Europe’s
major supplier of complete ranges of
valves both for colour and mono-
chrome sets.

Each valve provides a low cost
solution to the design problems found in
the critical high power deflection and
output stages of television receivers.

Purpose designed Each vaive
performs a specific function in part-
transistorised receivers. But, before
developing these valves, Mullard
applications laboratories had to solve
the complex problems of matching the
optimum specification for each

|
|

individual valve stage in a hybrid circuit
layout. Nothing was left out—chassis
tolerances, component stability,
reliability, life performance, supply

variation-
specified.

Consistent quality All the plant,
equipment and component parts for
manufacturing valves were designed and
built by ourselves at our Blackburn
factory. In fact, our reputation for
consistent product quality is a direct
result of this ‘do-it-yourself” policy,
coupled with quality control that starts
at the raw-material stage. We even
produce our own grid wires from
tungsten powder. And we process the
critical cathode-emission coating, using
barium, strontium and calcium nitrates
that comply with our very tight
specifications. The same tight control is
exercised right down the production line,
offering setmakers top-quality, reliable
products at an economic price.

Continuous improvements Just
because we produced the best possible
valves to start with, it doesn’t mean that
development is forgotten. Whenever a
new material or a new method of
production arises from research studies
or factory development projects, we
investigate to see if it offers an
improvement.

Complete data for set designers
Mullard valves are supported by
comprehensive data in the form that
designers appreciate. For example,
the data for deflection valves include

all were investigated and

WwWwWw americanradiohistorv com

design charts which make full allowance
for valve and component tolerances, for
performance changes with valve life and
for mains voltage variations.

Sales Setmakers appreciate the
overall quality and economy of Mullard
valves for hybrid TV, because most new
television sets, both colour and
monochrome, in the UK, now have them
fitted as standard. Overseas customers
are also specifying Mullard valves
in large quantities.

Worth it? Right from the beginning
we’ve had everything under our control,
so that we can be sure the product will
give consistent service. This also enables
us to relate quality with the best possible
price. Something which applies across
the very wide Mullard component
range. Our components find appli-
cations as unexpected as Astronomy
and Zoology. And because of the many
and unusual applications for our
components, we have experience in many
technologies. Experience our customers
now take for granted.

Mullard

components for
consumer electronics

Mullard Limited

Consumer Electronics Division
Mullard House, Torrington Place
London WCI D *
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Wireless World

The Engineer in State and Private Enterprise

This was the title of Harvey Schwarz’s presidential address on October 22nd to
members of the Institution of Electronic and Radio Engineers. While not denigrating
the need for Government co-operation and assistance in certain circumstances he
came down heavily on the side of private enterprise—as managing director of Decca
Navigator Company this is not surprising. As he rightly pointed out, there are, of
course, many projects which no company, unaided, could possibly implement
without Government help. But Government and industry must together hammer out
some means whereby the delays, which seem inherent in obtaining such effort, can
be cut drastically.

Because of the different approaches of Government and commercial enterprises
there is an incompatibility which can be, and often 1s, detrimental to the
advancement of a project. However sympathetic towards or enthusiastic for a project
a Government Department may be, it is less concerned with the time factor than
private enterprise. Mr. Schwarz pointed out that this is because the very structure
of the civil service business quite rightly starts by ensuring that public funds are
properly spent and used to the best advantage. ‘““All too frequently, this
prerequisite breeds a caution which often becomes so exaggerated that by the

Drawing Office: time the project has been surveyed from every possible aspect by a Series of com-
H.]. COOKE mittees, the chance may well have been lost. . . . The cushioning effect of reliance on
governmental support can—human nature being what it is—stultify initiative and

Production: enterprise.”’
D. R. BRAY There is, however, an aspect of commercial enterprise which can be just as
stultifying, and is likely to hamstring the enthusiastic engineer. Mr. Schwarz
Advertisements: described this as “Gadarene swine-manship” which manifests itself in “a seemingly
G. BENTON ROWELL (Manager) almost frenetic compulsion—not to dash over a cliff as did those unfortunate
—I. R. EYTON-JONES animals—but to huddle together in larger and larger conglomerates in a positive

—R. PARSONS (Classified Advertisement Manager)

fury of gregariousness, and by a curious paradox the more entities such
Telephone: 01-928 3333 Ext. 538

conglomerates absorb, the more amorphous they become”. Few will not share Mr.
Schwarz’s regret at the growing wave of mergers with the resultant loss of famous
household names and inherent danger of stifling initiative and enthusiasm.

The position of the engineer in industrial mergers and take-overs was also voiced
at the meeting announcing the formation of the U.K. Association of Professional
Engineers (see p. 562) membership of which is open to members of all the 14
institutions constituting the Council of Engineering Institutions. The president of
UKAPE (G. B. M. Oliver) said that industrial mergers “too often produced the
result that professional men . . . were lost in a vast impersonal machine where they
were unable to make their voices heard”.

Whereas Mr. Schwarz was concerned with the position of the individual engineer,
the trade union (UKAPE) is concerned with collective bargaining on behalf of
professional engineers as a body. While we are in full sympathy with any legitimate
movement to improve the status, image and emoluments of the engineer—whether
professional or technician—we cannot help but question what there is in common
between, say, a gas or marine engineer and one in electronics. One could go still
further and try to find a common denominator for the electronics engineer in, say,
the guided weapons division of one of the major groups and his counterpart in the
television development laboratory of a receiver manufacturer.

Wireless World is written for the individual engineer, both in his professional
capacity and as a hobbyist, and we would therefore reiterate Mr. Schwarz’s dictum
that the engineer must be given freedom in which to exploit his natural talents:
“Discovery cannot be made by order or regulation, nor can the engineer’s ingenuity
be trammelled by limitation of opportunity.”
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Stereo Gramophone Pickups

A review of the various types of transducer available

by Stanley Kelly

By definition a gramophone pickup should translate the information
stored mechanically in the groove of a gramophone record into an
exactly corresponding electrical signal. As is well known, it
accomplishes this feat by the application of motion from a modulated
Vee-shaped groove in the gramophone record via a hemispherical
stylus coupled to the actual transducer element. In the case of two-
channel “‘stereo” records the two groove walls are independently
modulated. Therefore, the parameters of the record groove and the
record material are major factors affecting the performance of the
pickup.

Present-day styli are either sapphire or diamond, and are several
orders of magnitude harder than the record material. Therefore upon
the application of pressure between the stylus and the record it is the
record rather than the stylus that deforms. The contact area of the
stylus tip and the record groove will be a function of the effective
force between the two surfaces and the mechanical constants of the
record, and the attrition of the stylus will be strictly a function of
this contact area and the length of travel of the stylus. This latter
factor is usually equated in terms of playing time. It has been
determined experimentally that at playing weights greater than
about 0.5 gramme the record material is stressed beyond its elastic
limit** and it is the aim of cartridge designers to produce pickups
which will satisfactorily track heavily modulated records at playing
weights below this figure. Therefore in the interests of reduced record
wear and concomitantly stylus wear, the ideal limit would obviously
be playing weights less than 0.5 gramme, and certainly 1.5 grammes
can be taken as the upper limit to maintain maximum record life.
Despite many extravagant advertising claims, there are probably
fewer than a dozen pickup cartridges produced today which actuaily
track all music records at playing weights less than 1.5 grammes.
Stylus wear is generally expressed as the size of “flat” developed
at the point of contact with the record, and is a complex function
of playing weight, stylus dimensions, record material, and the dyramic
mechanical constants of the pickup referred to the stylus tip.

Fig. 1 shows the life of a diamond stylus at two playing weights,
2 grammes and 5 grammes, and for different radii. It will be seen
that even at only 2 grammes playing weight with an 0.5 thou* stylus
point, the life is only 500 hours for a “flat” diameter of 0.25 thou,

00005

00002 -

Flat diameter

00001

{Hours)

Fig. 1. Playing time for flat diameter dianond styli.

which with wide-range low-distortion equipment is currently accepted
as being the maximum “flat” diameter to be tolerated. Increasingghe
stylus diameter to 0.7 or 1 thou considerably reduces stylus wear but
at the expense of increased tracing distortion. The elimination of
tracing distortion requires a stylus of minimum tip radius—ideally
zerol—but apart from stylus life other factors control the minimum
tip radius. The bottom of the record groove is not infinitely sharp;
with commercial pressings it is of an indeterminate radius. This is
maintained at minimal value by the record manufacturers but can
sometimes approach 0.5 thou! Indeed, until the advent of stereo record-
ing the groove bottom radius was not under strict manufacturing contro:
and some of the earlier L.P. pressings are unplayable if the tip radius
of the stylus is less than 1 thou.

The elliptical or biradial tip has been evolved to overcome the
difficulty. The major radius—across the groove—is of the order ofms
0.7 thou, whilst the minor or “working” radius can be as small as
0.2 thou with consequent reduction in tracing distortion, althougt
stylus life is reduced accordingly. The upper limit for the major axis i
0.7 thou because under conditions of maximum vertical modulatior
the groove width can be (and often is) instantancously reduced tc
1 thou; thus if the tip radius (either spherical or the major axis o
an elliptical) is greater than 0.7 thou the stylus will ride on th
interface of the groove and the record land with the possibility o
groove jumping in addition to the increased distortion.

One specifies a given dimension and euphemistically hopes that thi
dimension will be achieved. Modern production methods work s
incredibly fine tolerances and +0.1 thou is the norm for tip radiu
limits. Thus a maximum specified radius of 0.7 thou in reality mean
a dimension of between 0.5 and 0.7 thou although by selection close
tolerances can be achieved. Even so, using optical methods of measure
ment the confidence limits of the measuring equipment are usually ¢
the order of +1 micron (one twenty-fifth of a thou) which sets
practical limt,

[The projected use of the metric system throughout our commerci;
and industrial life and the introduction of SI units for all scientif
work poses a number of problems at all levels of industry. This
especially exemplified in design and production of gramophone Pick ujm
where dimensions are microscopic—masses of the order of milligram
length in microns or tenths of a thou—and to this author at least
seems ridiculous to think of a milligram as 10°® kilogramme and ti==
micron as 10-° metre. The magnet industry both in this country ar
the United States and the pickup cartridge manufacturers throughot
the world all insist on specifying their products in C.gs. unit—
Conversations with many commercial and technical personnel indica
an obdurate insistence on the familiar, thus c.g.s units are used
this article.

Before specifying the parameters of a pickup it is necessary to kno
the maximum modulated levels available from the record. The
levels are controlled at low frequencies by the maximum groo’
displacement (normally 0.005 cm) and at higher frequencies by styl
tip dimensions and groove velocity. Fig. 2 shows these himits. Curve
relates r.m.s. velocity to maximum displacement, and B, C, D, and
to stylus tip radius: G is the generally accepted maximum velocity f
music records although these values are sometimes exceeded, especia
on “gimmick” and “pop” records. From this graph it would appe
that mis-tracking must occur with all styli in which the radius

*“Thou” = 1,000th of an inch.
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greater than 0.0003 inch; this assumption is modified by the fact of
record deformation, but is nevertheless substantially correct for
the inner grooves at high modulation levels. These limitations are
reduced as the groove diameter increases and at diameters exceeding
about 7 inches are negligible even for 0.0007 inch tip radius.

The basic design requirements for a pickup are fundamentally
mechanical and relate to the dynamics of the moving system and one
must design to track the maximum velocities shown in Fig. 2. It is
convenient to divide the frequency spectrum into three sections:
(a) below about 500 Hz; (b) 500 to 5000 Hz; and (c) above SkHz. One
can relate Fig. 2 to maximum “needle tip impedance” that is, the
mechamcal impedance at the stylus point when in contact with the
record, for a given playing weight. Fig. 3 relates this premise for a
playing weight of 1.5 grammes, using curves A and B as limits. The
dotted lines refer to a compliance of 5X 10 cm/dyne and mass of
2.25 milligrammes. These values may be modified by other consider-
ations: (1) the record compliance-stylus mass resonance and the head
mass/restoring force compliance resonance should be outside the
recorded frequency range; (2) appreciable amounts of damping may
be introduced. The high-frequency resonance can be evaluated
ruming a record compliance of 3 X 10°* cm/dyne. The low-
frequency resonance is controlled by the mass moment of inertia of
the arm plus cartridge related 1o the stylus tip and the cartridge
compliance; it should be less than 22.5 Hz (the “slip” frequency of
most induction motors used in turntables and a frequent source of
“rumble”) and above 10 Hz—at lower frequencies than this value the
pickup system becomes very sensitive to external vibrations; and the
motor board must be adequately decoupled to prevent shock excitation
of the pickup and attendant acrobatic antics across the record surface.

It is generally assumed that compliance and stylus tip mass are the
usual parameters hopefully specified by the manufacturer in relation to
the mechanical constants of the pickup cartridge, but especially with
highly damped systems the “loss” component achieves major import-
ance in the mid-band frequencies, thus the evaluation of input
mechanical impedance is necessary to the design engineer. Of more
immediate importance to the user is the minimum playing weight for
tracking music records. One method is to produce a disc with a (slow)
sweep frequency covering the major frequency range (say, 80 Hz to
8 kHz) at maximum music modulation levels. In use the output from
the pickup is observed on a cathode-ray oscilloscope and the playing
weight is reduced until a “break” occurs on the waveform—usually
at the point of maximum acceleration. A disc (7 inch 33} r.p.m., 80 Hz
to 8 kHz) has been produced as a tentative industry standard and the
modulation levels are shown in curve G on Fig. 2. The disc has “left”
channel information on one side and “right” channel on the other;
because of tracing distortion, and also harmonic distortion generated
by some pickups at these high levels, the interpretation is sometimes
difficult but it does attempt to set an industry standard. Another
practical method is to use discs with fixed modulation (say, § cm/sec.
at frequencies above 500 Hz and 1.57 cm/sec. at lower frequencies),
adjust the playing weight for the “‘break” and equate the results to the
maximum music level at that frequency. Fig. 5 shows such a plot for
a well damped moving magnet cartridge.

The mechanical impedance at mid-frequencies is determined almost
wholly by damping of the moving system: Indeed, with most modern
magnetic pickup cartridges the mechanical impedance over the major
part of the audio frequency spectrum is controlled by this factor. In order
to realize the design requirements mentioned above, only the simplest
mechanical system can be used, and this would in essence consist of a
stylus directly coupled to the armature suspended by some elastic
medium, the mass being concentrated at the stylus tip and the restoring

—force being the only other constant, as shown in Fig. 5. These ideals
cannot be achieved in practice but in the best examples of variable reluc-
.ance or moving-magnet type structures they are closely approximated.

Crystal pickups

By far the most popular pickup cartridge is the crystal type. This is

sub-divided into two groups—a) those using Rochelle salt elements, and

{(b) ceramic elements®. Rochelle salt has the material advantages of high

sensitivity, high dielectric constant (and hence high capacitance and

relatively low electrical impedance, it can be produced as torsional
—bimorphs with a low mass moment of inertia and high compliance, but
—suffers from the disadvantage of being highly temperature-sensitive for
ssetlectrical capacitance and being deliquescent requires elaborate moisture
mproofing for an adequate service life. Ceramic elements are produced as
==hender units only, and in order to obtain reasonable mechanical values
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are made in the form of narrow relatively thick elements with resulting
low capacitance and require a load impedance in excess of 2 megohms
for adequate low frequency response. They possess the very material
advantages of being impervious to moisture and have an indefinite
service and shelf life.

Rochelle salt pickups have their major use in the record players
produced for the mass market where cost is of primary consideration.
Because of their high sensitivity and the fact that the electrical output
1s “corrected” only the simplest of amplifiers are needed. Many millions
of reproducers have been produced using only a single valve with a few
resistors as electronic complement to the ubiquitous Rochellesalt pickup.

The demand for better reliability and consistency and freedom from
the worst temperature effects led to the introduction of the piezo-electric
ceramic elements. The original form of this material was barium titanate,
but the crystal structure has been modified by various additions, and
sensitivities of present day materials are between two and three times
that of the original material.

Although there are individual differences between manufacturers
the design of crystal cartridges is now fairly stable; a typical example
uses a moulded case with a “turnover” stylus assembly—one point for
L.P. and stereo and the other for 78 mono. In the absence of any modern
78 records being pressed this seems a needless extravagance, but then
many millions of record changers have been produced with a 162 r.p.m.
position on the speed control, and to the author’s best knowledge only a
handful of 163 records were ever produced and that was ten years ago—
doubtless the marketing pundits have sound reasons for these anomalies.
But to the pickup proper: an aluminium alloy cantilever and sapphire or
diamond stylus is used, the rear suspension is approximately equally
compliant in all directions, and it then drives two crystal elements
through individual arms mutually perpendicular and at 45° to the
record surface. The mechanical crosstalk between the two units should
be a function only of the ratio of the compressional compliance tothe flex-
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Fig. 3. Maximum mechanical impedance required 1o irack music records
with maximum modulation, at a playing weight of 1.5g.
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Fig. 6. Analogue of a crystal siereo pickup.

ing compliance. Now, assuming that the material is isotropic, the flexing
compliance is proportional to the cube of the length and inversely
proportional to the cube of the thickness times the width, whilst the
compressional compliance is proportional to length and inversely
proportional to the cross-sectional area. Thus for a given cross section
any degree of isolation can be obtained by increasing the ratio of length
to width, and for a design centre of, say, 26dB, the ratio of length to
width need only be 4:1.

The lead zirconate crystals operating in flexure are supported at the
rear end by a stiff block of plastic and an additional damping member
is placed amidships, this also acts as the stylus cantilever support. The
sections of the crystals are mutually perpendicular and 45° to the
horizontal.

The analogue is shown in Fig. 6. The cantilever stylus isdriven from
the record, and the mass M, and compliance Cm, are respectively the
dynamic mass and the restoring force of the stylus itself. Normally the
compliance between the stylus point and the compliant members driving
the crystals is zero, therefore any shunt effect of motion to ground can
be neglected. At the driving point the motion splits into two, and drives
two identical crystal elements. Because the back support of the crystal
is soft compared with the stiffness of the crystal as a whole there is
appreciable motion over the whole of the crystal, and it is therefore
more amenable to analysis if we split the crystal mass and put clamping
impedances at the centre and rear end of the crystal. The compliance and
loss resistance at the crystal driving point is the compressional
compliance of the coupling member between the stylus and the crystal,
whilst the compliance and resistance at the remote end of the crystal
is the clamping member. It will be seen that the series masses of coupling
members will form resonant circuits which modify considerably the
high-frequency crosstalk—indeed because of the multiplicity of
resonances analysis is approximate only.

Resistances represent the losses deliberately introduced into the
system in order to make the steady state response of the cartridge as
smooth as possible.

The force developed across the compliances of the crystal itself is
converted into electrical energy by means of the transducer action, the
e.m.f. being generated in series with the electrical capacitance of the
crystal. It is the finite value of this capacitance which limits the output
voltage at low frequencies when the pickup is terminated in a practical
value of resistance. The series mass between the cantilever and the
crystal is the total mass of the coupling member. The other half of the
circuit represents the load imposed at the driving point from the other
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crystal. Here, the reflected dynamic mass of the other channel coupling
member is reduced because it is operated in flexure rather than in
compression, whilst the compliance is very materially increased.

The low-frequency crosstalk separation is, to all intents and purposes,
the ratio of these two compliances. Connected in parallel with this
latter compliance is the complex impedance presented by the other
crystal and its supports; it forms various resonant circuits at different
frequencies, and if the impedance at this point rises unduly it will be
reflected in increased crosstalk.

During this analysis it is assumed that one channel only is being
driven, but as both channels are symmetrical and identical, the
analysis can be considered to be fairly rigorous. Because the pickups
are high impedance devices, a common ground connection can be
used without introducing any substantial increase of crosstalk due to
common ground impedance.

It will be appreciated from the foregoing that a rigorous analysis of
this type of cartridge is very difficult, and it is usual to rely on *“know-
how” and empirical trial and error rather than to design the cartridge
from basic piezo-electric and mechanical constants.

Compared with a single channel cartridge, it will be appreciated that
the effective dynamic mass referred to the stylus must be greater thgn
that of a single channel unit of the same crystal and stylus dimensions
by virtue of the reflected impedances of the unwanted channel. Because
the impedance is complex, the impedance changes rapidly with
frequency, and is responsible for the wide variations in crosstalk,
especially in the upper frequencies. Whilst, theoretically, the mechanical
impedance of the twin channel cartridge should not be appreciably
greater than that of the single channel (because of the de-coupling
effect of the transmission members) in point of fact for a given sensitivity
it is usually found that the mechanical impedance is about 50% greater
than that of an equivalent single channel cartridge.

The external mechanical constants of this cartridge are compliance
at 30 Hz, 5 X 10~® cm/dyne. Effective tip mass at 10 kHz, 7.5 milli-
grammes, playing weight 3 to 4 grammes. Fig. 7 shows the response of
this pickup. It is not claimed to be high fidelity but gives an acceptable
pertformance with domestic equipment.

As can be expected, the mechanical input impedance varies with
frequency, as shown in Fig. 8. The rise at low frequencies is due almost
entirely to the stiffness of the mounting and damping parts. The various
drive members and supports are usually moulded from plasticized
copolymers of vinyl chloride and acetate or other thermo-plastic
material. The elastic constants of these plastics vary rather widely with
temperature and both the output and compliance decrease with increas-
ing temperature, as shown in Fig. 9. Be this as it may, about 90% of
all twin channel cartridges presented to the public today are crystal
or ceramic.

To summarize: A crystal cartridge has the prime advantages of low|
cost, ease of manufacture, and a high output voltage, which are
precisely the requirements for transducers in the domestic reproducing
field. To date, all crystal pickups are of the 45-45 sensing variety, that 15,
the two elements are sensitive only to forces in the direction of their
required plane, and no “sum and difference” crystal cartridges have yet—
appeared on the market.

Magnetic cartridges

Magnetic pickup cartridges are fundamentally different from crystai
in that the output voltage is proportional to the velocity of the armature
and by inference to the velocity of the record groove modulation
whereas crystal devices produce a voltage which is proportional to the
force applied to the crystal and, to a first approximation, tothe amplitude
of the modulated groove.

In order to achieve wide frequency response and low playing weight
the dynamic mass and the restoring force of the moving system must b
minimal. At high frequencies of the order of 10kHz, accelerations b
excess of 1000 g are experienced at high modulation levels, thus fo
playing weights of the order of 1.5 grammes the maximum dynami
mass referred to the stylus point should be of the order of 1 milligramme

The majority of magnetic cartridges are of the moving magnet variety
although because of patent restrictions variable reluctance systems usin
the same mechanical configuration as that of the moving magnet (bu
using an external polarizing magnet) are now appearing on the marke—
in increasing numbers. The overall design considerations and perforn
ance are approximately similar to those in the moving magnet desig
although it is possible in theory at least to reduce the mass moment ¢
inertia (and hence the mechanical impedance at high frequencies) b
substituting a thin walled tube in place of the solid rod used in movin
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magnet systems. The point of no return is quickly reached because of
magnetic saturation of the subsequent very small cross-sectional area
of the armature.

The magnetic circuit consists essentially of two pairs of pole pieces
arranged symmetrically around the centre line of the armature with
pickup coils wound over the yokes connecting opposite pairs of poles.
The armature is usually a small cylindrical magnet about 0.030 inch
diameter by 0.1 inch long cemented to a thin walled aluminium or
duraluminium tube approximately 0.3 inch long and carrying a mini-
ature diamond tip at the front end. The assembly is supported by a
compliant hinge at its centre of gravity and in some models a tie bar,
usually 0.002 inch diameter stainless steel, is connected to prevent
longitudinal motion. By suitable proportioning the dimensions of the
tie bar it can also be used as the major restoring force, the plastic collar
then providing central support and damping. The hinge can be one of
a variety of elastomers, either copolymers of polyvinyl chloride or
polyvinyl acetate; butyl plus neoprene rubber is sometimes used, as have
been some of the polyurethanes. Silicone elastomers have not been very
successful because of their low internal damping. The success (or failure)
of the pickup is intimately bound up with this bearing design. The
Bcaring is highly stressed in one direction due to the force developed
by the playing weight—it is well known that most types of elastomers
have a non-linear relation between stress and strain under these
conditions. Additionally, hysteresis shows itself as distortion in the
middle to high frequencies. At low frequencies the armature system
vibrates about the centre of the plastic bearing but it is very rare for the
inertial centre of gravity to coincide; the result of this is that with
increasing frequency the effective mass increases, thus reducing tracking
capabilities at high frequencies.

The static mass of this system is between 8 and 20 milligrammes
depending on the particular design and the dynamic mass at 10 kHz
in the best designs can approach 1.2 to 2 milligrammes. The static
compliance varies between 5 X 107° cm/dyne and, in extreme cases,
40 X 107° cm/dyne, but because of the deliberately introduced mech-
anical damping (due to losses in the plastic hinge and sometimes by
the addition of silicone or other grease) the mechanical impedance can
be made almost wholly resistive between limits of 100Hz and 10kHz.

Clearance between the magnet and the poles is about 0.15 thou and
‘because of the efficient magnetic circuit, generally using Mumetal or
|other high permeability materials, leakage flux is extremely low and
from a magnetic point of view the system is extremely efficient. The
sensitivity is generally of the order of 1 to 2 millivolts/cm/sec., although
some recent Japanese cartridges have been produced with five times this
output. The development of this elegant type of cartridge is due to
‘Schmidt of Elac, Kiel, Germany, and has been extensively copied
throughout the world.

Because of the magnetic symmetry, mutual induction between the
coils is small and crosstalk arising from this factor is usually less than
—40dB whilst overall crosstalk varies between about —10dB or — 15dB
at the extremes of the frequency band (20 Hz and 20 kHz) improving
-0 a maximum of about —30dB in the mid frequencies, say, 500 Hz to

=3 kHz. This crosstalk is due almost entirely to unwanted modes of
ribration of the armature system. As an example, increasing the stylus
ength by only 0.01 inch can increase crosstalk caused by torsional
nibrational modes by 15dB in the mid-upper frequency range. Notwith-
tanding the technical criticisms, the petformance of the best examples
f moving magnet type cartridges are impressive.

The field strength (and hence sensitivity) of the variable magnetic
ield transducer, whether variable reluctance or moving magnet, is
‘mited by saturation of the armature or the pole pieces and by the
‘negative compliance” due to the pull of the steady magnetic field on
he armature. If the field exceeds a critical value determined by the static
ompliance of the armature restoring force it will result in the armature
seing attracted to one of the pole faces and hence no music! It is this
tegative compliance which generally limits the sensitivity of the pickup,
equiring coils of several thousand turns of fine gauge wire to produce

usable output.

doving-coil pickup

‘he moving-coil pickup suffers none of the disadvantages listed above.
—f the magnetic field is linear and this condition is not difficult to

chieve, the output will be strictly a function of coil velocity with no

iherent generated distortion. Because of the absence o negative

ompliance the magnetic field can be increased to the limit and field

trengths of the order of 15 kilogauss instead of a few tens or hundreds
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Fig 7. Curves A and B show, respectively, the wanted signal

and the crosstalk into the second channel, from a ceramic cartridge
loaded by 2M Q and of 5g playing weight. The temperature 1s
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of gauss are possible. In addition to increasing the output the signal
to noise ratio is improved proportionately. The secret of success is in the
design of the coil and the support system.

The most popular moving-coil cartridge uses a coil former in the form
of a rectangular plate 2 mm square X 0.5 mm thick wound with four
coils ‘each with ten turns symmetrically placed about the centre line.
Thus each generator consists of two coils in series; rising perpendicularly
from the centre plate is an aluminium tube cantilever about 7 mm long
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carrying the stylus at its free end. The rear end of the coil is flexibly
mounted on to a steel tube which forms one pole of the magnet. The
other pole in front of the coil is bored to take the cantilever and its
protecting tube. The flexible mounting carries a damping block and is
arranged to prevent fore and aft movement. There is, however, some
torsional movement which shows as a minor resonance in the 7 kHz to
9 kHz region. The ratio of cantilever length to coil dimension is 7:1,
giving a mechanical ratio of 50:1, and this results in an extremely low
mechanical impedance at the stylus tip. Static compliance is of the order
or 20 X 10-¢ cm/dyne, but because of mechanical damping the resistive
component becomes predominent between 100 Hz and 3 kHz, and
approximates 40 mechanical ohms. Stylus resonance is at 26 kHz giving
a calculated mass of 1.24 milligrammes. The coils are low impedance,
about 2 ohms, and a matching transformer is used to raise the voltage
sensitivity to about 2 millivolts/cm/sec.

The best examples of the magnetic cartridges (both variable field and
moving coil) described above can generally be protuced to give a flat
frequency response with velocity from 20 Hz to 10 kHz +1dB and
10 kHz to 20 kHz within + 2dB. Crosstalk will generally approximate
25dB between 400 Hz and 5000 Hz, gradually deteriorating to 10dB or
15dB at the extremes of the frequency range. With lower priced units
the frequency response is somewhat more variable, generally being
characterized by a “‘suck out” of a few dB between 5 kHz and 15 kHz,
the extreme high frequencies being restored by the stylus/record
reésonance.

““Strain Gauge’’ pickup

Recently a number of novel types of transducers have made their
appearance, the first using a “‘strain gauge” transducer which unlike
magnetic and piezo-electric pickups is not a generator but operates by
modulating a d.c. current supplied from an external source in sympathy
with the mechanical information. The transducer proper is a tiny doped
silicon element, 0.020 X 0.008 X 0.004 inch, similar to the base
material of modern transistors. It is cemented to a plastic beam which
in turn is driven through a flexible member by the stylus. For stereo
use two such members are used, and the general assembly is very similar
to that of the modern ceramic cartridge. The modus operandi of the
transducer is that the resistance changes when subjected to a force
across the driving points. The magnitude of the resistance change has
a linear function of the applied force thus providing that the current
through the element is constant the transducer is inherently distortion-
less. The element is fed with a constant current and the resultant voltage
which is proportional to displacement is applied 10 the amplifier through
a coupling capacitor. Thus to a first approximation the response is
similar to that of a crystal or ceramic cartridge.
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The art in designing this type of pickup is to so proportion the
dimensions and the material of the drive back clamp and damping
members as to give a mechanical transfer that is the inverse of the
record amplitude characteristic, at the same time taking into account
the fact that the mechanical impedance of the transducing element 1s
several hundred times greater than the permissible stylus tip impedance.
The semiconductor transducer by virtue of its small size has a major
advanatage over the ceramic element in that resonances associated with
it are outside the audio frequency spectrum (the average ceramic trans-
ducer has at least one major resonance in the mid-upper frequency
range) although resonances can and are introduced by other parts of
the mechanical system.

The virtue of this type of pickup is that because the transducer is a
modulating element the electrical output power can be considerably
greater than with “generating” types of transducer. Comparison
between the high quality moving coil and this type of pickup may be
instructive. The moving coil cartridge requires a playing weight of 1.9
grammes at a velocity of 20 cm/sec. at 1 kHz and produces an output
of 800 millivolts from a source impedance of 2 ohms. Thus the input
power is 2.7 milliwatts and the output power 0.32 milliwatts giving a
conversion efficiency of 0.012 per cent. A representative strain gauge
pickup requires a playing weight of 3 grammes at a velocity of 20 cm/sec.
at 1 kHz and gives an output of 120 millivolts from a source impedance
of 400 ohms. Thus the input power i1s 4.2 milliwatts and the output
power is 36 milliwatts and the overall efficiency is 1.16 per cent.
Neglecting the electrical input power, the overall efficiency of this type
of cartridge is approximately one hundred times as great as its ceramic
counterpart! Distortion is commendably low, and signal to noise ratio
more than adequate, but frequency response and crosstalk are inferior
1o the better magnetic units and because the response of the system is
flat to d.c., motor rumble and low frequency feedback can be trouble
some unless a rumble filter is fitted to the amplifier.

Photo-electric pickup

During 1968 a new type of pickup (or more correctly a new version 0
a pre-war type of pickup) made its appearance, namely the photo-
electronic pickup. Fig. 10shows a sketch of the system. The diamond=—
stylus is placed at one end of an aluminium alloy wbe 0.02 inch
diameter X 0.25 inch long. The remote end of the tube supports a
small flag approximately 0.1 inch square X 0.002 inch thick. Pierced
in this flag are two slots, 0.062 X 0.008 inch. The slots are mutually
perpendicular and 45° to the horizontal. Behind the flagis a fixed screen
with two similar slots and behind the screen are two photo transistors
complete with miniature focusing lens each approximately 0.62 inch
diameter. The moving assembly is supported by a compliant hinge
approximately 0.040 inch in front of the flag. Under operatin
conditions the two pairs of slots overlap by 50%, displacing the stylu
tip around this mean position will vary the amount of overlap and hence
the total quantity of light received by the photo transistor and finall
the output voltage developed by it. The lamp is fed from a stabilizec
d.c. power supply and the outputs from the photo transistors are taker
through a correcting amplifier to the normal hi-fi amplifier.

Like the strain gauge and ceramic cartridges, this is a displacement
type of pickup in which the output is proportional to amplitude rathe:
than to velocity. The frequency response is shown in Fig. 11, and i
will be seen that the main resonance occurs at approximately 15 kHz.
whilst at frequencies above 20 kHz the pickup exhibits two resonant
modes, one at 28 kHz in which the output drops to practically zero.
and the other with a sharp peak at 35 kHz. These two resonances are
probably connected with the dynamics of the light valve system
Distortion at middle and low frequencies is quite low, being less thar
1% at 2 kHz but increasing to 6% at 5 cm/sec. at 10 kHz.

I'his brief survey of currently available pickups of necessity onl;
skims the surface of technical development; considerable engineerin,
skill is being constantly applied to the problems outlined above, an
although the possibility of novel forms of transducer are remote, detaile
improvements of established designs are continually appearing, thu
automatically outdating any survey.
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Circuit Ideas

A.M. oscillator

The circuit shown is that of a 470kHz a.m.
oscillator. The a.f. component is about 220Hz
and is a pure sine wave. Modulation 1s fixed
at about 90% but may be increased or
decreased by varying the a.c. feedback resistor
R/ in the af. oscillator. IFT, is an ordinary
1{ transformer from a transistor radio, and is
tuned to give the required carrier frequency.
The maximum peak-to-peak output is 60mV
which is more than adequate, and the output
impedance is 100Q. The modulator section
has a perfectly linear relationship between
modulation depth and a.f. input.

K. E. POTTER,

Iverley,

Worcs.

Motor speed control

The circuit was devised for a battery tape
recorder, in lieu of a centrifugal governor
which was inclined to be erratic and produce
interference in the audio. The motor required
about 3V at 180mA. The circuit is virtually a
fixed voltage source, with a negative output
resistance that can be adjusted to be shightly
less than the motor winding resistance (10 Q).
This has the effect of keeping the motor’s
back e.m.f. constant. The AD161 supplies to
the motor a voltage which is determined by
the BC109 and zener diode, plus a voliage
which increases in proportion to the current
taken by the motor, as monitored by the 5.6 2
resistor. The OA90 is merely to offset the V,,
of the OC44, and the 2.2k 9, 0.1uF combin-

2:2k +12V, 3mA
=AM > 4 . 4 ¢ 4
Ou l
10k 22kg 22k< 180k
120k }—
On 22n 10n

Output

o

470kHz oscillator with 220Hz modulation, sub-
mitted by K. E. Potter. Modulation is at about
90% .

Astable multivibrator, submitted by J. Heinzl, which is said to

have excellent frequency stability.

100 10n i
R¢
120

Wireless World, December 1969

AD161
50k -
8C109 1-3»(2 (
Motor
33V
zéener

100%

Electronic governor, devised by D. Williams for
a battery tape recorder.

ation 1s to filter out fast current fluctuations
from the motor’s commutator. In use the 2k {2
potentiometer is set just short of ‘hunting’ of
the system, and then the 50k {2 potentiometer
is adjusted for fine speed setting. The circuit is
practically independent of battery and temper-
ature variations.

DAVID WILLIAMS,

Sidcup,

Kent.

Delay-line coupled

multivibrator

This astable circuit is a simple square-wave
generator that has an excellent frequency
stability. Unlike the conventional RC coupled
multivibrator, change in collector-to-emitter
saturation voltage cannot cause a frequency
drift. Drifts in the base-to-emitter voltage
influence the frequency slightly because the
rise and fall times are finite. The signal on
the base of Tr; has comparatively slow edges
that have been slowed down by the delay line.
In this way turn on and off time varies with
fluctuations of base-to-emitier voltage. Al-
though this stage is more critical than Tr, and
Tr,, 1t changes the length of period by only a
few nanoseconds, since a voltage swing of
roughly 200mV on the base of Tr, drives Tr,
from cut-in to saturation. In a temperature
range of 0 to 45°C the total frequency drift is
much better than 0.1%. Selection of com-
ponents was not necessary to achieve such
stability.

J. HEINZL,

St. Albans,

Herts.

+12V

12p

22u
0V

-6V

www americanradiohistorv com


www.americanradiohistory.com

ah

Wireless World, December 1969

557

A Thermistor Hygrometer

Instrument uses an i.c. op. amp. as a computing element

by D. Bollen

Atmospheric humidity is an important factor in many industrial
processes. To give just two examples; the size and register of
printing paper will vary with moisture content, and some textiles
can generate dangerous amounts of static electricity in diy air.
Equally important outside industry is the damaging effect of
incorrect storage humidity on valuable items, such as oil paintings
and antique furniture.

Hygrometry instruments which give a direct indication of
relative humidity are usually far from precise because of tempera-
ture dependence or a drift of calibration with time. The popular
hygroscopic hair hygrometer will only behave consistently over a
restricted temperature range, and needs to be re-calibrated at
frequent intervals. Successful attempts have been made to adapt
the potentially more accurate wet and dry bulb hygrometer
(psychrometer) to control applications, but the major difficulty
here lies in converting two temperature signals into a continuous
electrical output which is proportional to humidity. Also, where
delicate d.c. amplifiers are employed with low output temperature
sensors, the problem of drift occurs.

The thermistor hygrometer described here uses a single i.c.
operational amplifier as a computing element, to convert wet and
dry temperatures into a voltage which varies with humidity. The
circuit is relatively insensitive to changes in air temperature,
and will retain its calibration over long periods of time. Typical
accuracy for humidities between 409, and 1009, over a temperature
range of 15°C to 40°C is +-5%, of full scale.

Relative humidity

Water vapour in air can be expressed as a percentage of the amount
of water vapour that would be present if the air was completely
saturated, and the result is a dimensionless ratio known as relative
humidity. Unlike absolute humidity, relative humidity is approxi-
mately related to evaporation and the moisture content of absorbent
materials, and is therefore the most widely used humidity para-
meter. It is important to remember that, for a given weight of
water vapour in a volume of air, 1elative humidity decreases as
temperature 1s raised.

Quantities of water vapour are often measured in terms of
vapour pressure, that is, the contribution made by water vapour
to the total air pressure. If e is the variable vapour pressure at air
temperature T, and e, i1s the saturated vapour pressure at Ty,
then,

100e
( i l
h% = —- Q)
Obviously, if the air being examined is saturated e — e, and

h = 100%,, but if the air is absolutely dry ¢ — 0 and & — o.

Wet and dry bulb psychrometer

The Assmann psychrometer will give accurate readings over
a wide range of air temperatures, and is often employed as a

3
—}-:1
.

T |

o9 ‘7/_;_‘\ - - f + I7O

| \\ T T - : {60

‘\ | : - 50
o8t | f - | ]

\ T 1 ™ 40

| b -
Freezing rpoint
of wet bulb

20 30 40 47
T (°C)

Fig. 1. Humidity curves based on (Ty + 15)/(Ta + 15) versus Tq.

3

secondary standard for calibrating other types of hygrometer.
Basically, the Assmann consists of two mercury thermometers
which are aspirated at a constant rate by a small clockwork or
electric fan. While one thermometer serves to display air tem-
perature, the other is cooled by evaporation of water from a moist
muslin sleeve surrounding the thermometer bulb. A humidity
value can be obtained from the two temperatures with the aid of
formulae or, more conveniently, a set of hygrometric tables!. It
will be evident that the Assmann psychrometer is cumbersome in
use, and does not provide a direct output for control applications.
An obvious line of thought is to replace the two mercury therm-
ometers by thermistors, and use their negative temperature
characteristic to provide outputs which are then processed to
yield a voltage analogue of humidity.

The relationship between vapour pressure ¢ and wet and dry
bulb temperatures Ty, and Ty, is given by,

Ap(Ta — Ty) )

where e, is the saturated vapour pressure at T, A4 is a constant
determined by the ventilation rate and mechanical construction
of the hygrometer, and p is atmospheric pressure. For an Assmann
psychrometer aspirated by an airflow of more than 3:6 metres/sec
(where pressure is in millibars and temperature °C) A = 6:66 X 104
when Ty is above 0°C. When the wet bulb is covered by ice

e = ey

1. Hygrometric Tables, Part 8 (Aspirated Psychrometer readings degrees Celsius)
Met.0.265C. H.M. Strationery Office 1964.
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o7y

7
u_ﬁ_ ) S| = A
~-20-15 -0 0 10

20 30
T(°C)

Fig. 2. Performance of potential divider with a thermistor which
gives an output nearly proportional to T + 15.

Ein

Input
resistor

M oot e o —
wet thermistor
potentiometer

=" 3
| |
| ]
| |
| |
! 1
]
, ; W)
| voltmeter
| Th |
| Ra
R3 |
AAAAN—
Feedback |I
resistor \
|
|
|
|

ry thermistor
potentiometer

Fig. 3. Basic circuit using an operational amplifier which gives an
output nearly proportional to (T, + 15)[(Ta + 15).

(Set Input voltage)

VR4
220

Ry
1K

Wireless World, December 1969

A = 594 X 1074, Below 3,000 ft, p can be taken as a constant
1,000 mb. A table of saturated vapour pressures will give e, for
equation (1) and e, for equation (2).

Although the above equations could possibly be implemented
with, say, a couple of diode function generators, a summing
amplifier, and an analogue division circuit, the necessary equip-
ment would be costly. However, a search for a more simple
relationship between Tw, Ta, and h reveals that the gradient
AT /AT, is almost constant for fixed levels of # over a wide range
of T,. If a plot is made of several values of 4 on a T, versus Tq
graph, it will take the form of a series of straight lines originating
from a point near —15° Ty, and —15° T, on a Celsius scale. The
situation is made clearer by Fig. 1, where (T + 15)/(Ta + 15)
versus To presents k as a set of almost horizontal curves, with the
resulting humidity scale on the right-hand side. Fig. 1 curves
were obtained by calculation from hygrometric tables, and show
the transition between the two values for A at the point where the
wet bulb freezes. Because an attempt has been made to simplify
the original law, accuracy falls at low temperatures and at low
humidity levels, and the resulting humidity scale is not linear.
Nevertheless, if a simple circuit can be devised to yield the quotient
(Tw + 15)/(Ta + 15), the output function will represent high levels
of humidity with reasonable accuracy over a wide range of air
temperatures above about 5°C.

Thermistor characteristic

Thermistor characteristic curves are invariably plotted against a
logarithmic resistance scale, and it is difficult to obtain selected
values from them. Given three or four measured values of therm-
istor resistance at known temperatures, however, the characteristic
can be plotted with fair accuracy from the formula

Rin = keBIT 3)

where Ry, is the thermistor resistance, k is a constant determined
by substituting known values of R, B is the characteristic tem-
perature obtained from manufacturer’s data, and T is the tempera-
ture in degrees Kelvin. A table can be prepared from formula (3)
which gives selected values of resistance over the required tem-
perature range.

If a thermistor is used as one arm of a potential divider, an

C:
250V~ @
o Fan motor o500V a.c

. (See text

o—L

-Tab Output

voltage
———
IviCevsgg (Set fult-scale}

from top

Panel neon
250V

L

Fig. 4. Complete circuit diagram of the hygrometer. R,=R,, Re; R, should be 2%, high-stability resistors and Ry, 10%, wire-wound 1W ;
other resistors can be 10%, carbon types. Except Ry, all resistors are o-5W. C, and C, are 125-V polystyrene types. Diodes D, and Dj are
A.E.I. VR 525BF and Dg and D, are A.E.I. SY 403-F, while T, is Mullard ACY 20. The operational amplifier is PA 7709-39 (Philco
Ford) available from Rastra Electronics Ltd., 275 King Street, Hammersmith, London W .6.
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output approximating to a linear relationship between temperature
and resistance can be obtained. Looking at Fig. 2 a thermistor
type AIS is allied with a 50 kQ resistor, and the resulting potential
divider output curve falls close to a straight line based on T + 15
degrees Celsius. As we are interested here in the quotient of two
such thermistor thermometer outputs, non-linearity errors are not
quite so bad as they would appear to be from Fig. 2, provided that
tracking between the two thermistors is good.

Division circuit

The division circuit of Fig. 3 is of the type employed in analogue
computers, except that here temperature dependent potentio-
meters replace conventional potentiometers. The operational
amplifier of Fig. 3 supplies an output E, which is related to input
Eiy in the following way.

R,
(Renw + Ry)R,
n R4
(Rtha + R4)R2

Eo Ei (4)

Assuming that
R,

(Rthw + R])

R, = R,, then,

15, and 15, and

~ Ta x T

4
(Rena + R,)

Ty + 15

E, % —Eip T, + 15 ®)

Thus, the output from the wet thermistor potentiometer has been
divided by the output from the dry thermistor potentiometer.

In practice, resistors R, and R; will load the thermistor poten-
tiometers because the amplifier input is at virtual earth, but this
can be obviated by making the parallel combinations R,, R,, and
Rs, R,, equal to 50 kQ. Another practical point is that an output
corresponding to 4 = 09, will not be zero volts, therefore an offset
voltage must be supplied to the voltmeter to give the required
suppressed zero.

Thermistor hygrometer circuit

The complete hygrometer circuit appears in Fig. 4. VR, sets the
negative input voltage across wet thermistor potentiometer Th,
and R,;. R, is the operational amplifier input resistor and R, the
feedback resistor, while the dry thermistor potentiometer consists
of Th, and R,. The i.c. operational amplifier chosen for use with
the hygrometer has an open-loop gain > 5,000, and is contained
in an eight lead TO-5 can. C, and R; provide input frequency
compensation, and C, output frequency compensation, to ensure
stability with capacitive output loads of less than o005 uF. It is
anticipated that many currently available i.c. operational amplifiers
will operate satisfactorily in the Fig. 4 circuit, although the lead
connections may differ.

In Fig. 4, the power supply is composed of a 12-15V r.m.s.
output mains transformer, with voltage-doubler C,, C,, D,, and
D, to give a smoothed d.c. output in the region of 35V. A string
of zener diodes D,—D, is supplied from a constant-current source
Try, Dy, and R, ; this arrangement conveniently allows a centre-tap
as well as two intermediate voltages.

The positive offset voltage for the meter is obtained from poten-
tial divider Ry, VR;, and R,. Meter sensitivity is controlled by
VR,. It is thus possible to expand or contract the meter scale to
obtain optimum accuracy over the desired range of operating
temperature. In addition, the operational amplifier output is
capable of driving a load of up to 600Q to operate an external
humidity control switch.

Because of their short life, small d.c. motors are not suitable for
continuous ventilation of the wet thermistor. A shaded pole or
similar 250V a.c. motor will give adequate ventilation without
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excessive heat if it is underrun on a supply of about s0-100V
r.m.s., achieved by placing an appropriate value of capacitor in
series with the motor (C.).

Constructional notes

If suitable precautions are taken to ensure freedom from tempera-
ture and air pressure gradients around the thermistors, the way in
which the instrument is arranged can depend on individual
circumstances and preferences.

Trq with cooler
Mi VR3 D; | Cs
C; Rs\WR\Rg| | Ds R Dg |
W T\ T T [ ]

a.c. input

UV INAN 7
R1 R3 RaRy |Rg C |Rgly D3 D2\D7 Ca
| Ry Rio
Operational
amplifier h2

This photograph shows the layout of the main components.

General view of the complete instrument.

Close-up of the dry (left) and wet (right) thermistors and their
mount.
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The layout of the prototype hygrometer is depicted in Fig. 5,
and in the photographs. No attempt was made to achieve a com-
pact layout as space was not at a premipm. There is no particular
reason why the hygrometer should not be miniaturised for desk-top
use if so desired.

In Fig. 5, the hygrometer case is made up of four compartments,
air-sealed from each other by strips of draught excluder on the
two side panels. An air duct forms the top of the case, and is
ventilated by a centrifugal impeller, with the two thermistors
mounted on a strip of Veroboard inside the duct. The wet therm-
istor is enclosed by a thin brass sleeve, and this is covered by a
single layer of muslin. Underneath the wet thermistor is a container
holding about 100cc of distilled water; enough for continuous
operation over several weeks at normal levels of humidity. The
muslin is long enough to act also as a wick, which dips into the
water container. Housed in the fan motor compartment is the
mains transformer and C;, with the neon indicator and on-off
switch mounted on the side panel. The remaining compartment,
underneath the air intake, contains the circuit panel and humidity
meter. The purpose of the air-filter bag shown in Fig. 5 is to
prevent the ingress of large particles which could cause damage
to the thermistors and fan blades.

Pressure gradients will inevitably occur within a system of

Dry Wet
Nylon stocking thermistor thermistor
filter bag \ veroboard [ Plastic Centrifugal

tied to inet tube

Wire legs strip |/ tube - fan
\ |

Air
flow >

Paxolin
tube

Circut pohel Thermistor
mounted on

side panel

Muslin
teads wick

Water Mains
container transtormer

Fig. 5. General form of construction adopted.

Operationat amplifier output voltage

o K 20 T30 a0 50
* To(°C)

Fig. 6. Thermistor hygrometer error distribution for calibration
at 20°C.
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Table 1 Table 2

Meter Scale Calibration Voltmeter Offset Voltages
HA h% Calibration at T, Offset voltage
0 0 10°C 3:45
14 10 15°C +3-15
25 20 20°C +29
36 30 25°C 2.7
47 40 30°C 2:55
58 S0 40°C —2-4
66 60
5 70
84 80
93 90
100 100

forced-air flow. It may be that the air in the immediate vicinity
of the wet thermistor is found to be slightly above or below
atmospheric pressure. It is possible to compensate for this con-
stant pressure deviation, without affecting accuracy, by suitable
adjustment of VR, and VR,. More serious, however, is a reduction
of air flow caused by a partly-blocked air intake. Quite apart from a
general lowering of pressure within the air duct, the reduced flow
will modify the calibration constant 4 in equation (2), and thus
introduce serious errors.

The thermal inertia of the thermistors used in the hygrometer
is such that the instrument will take about 39 seconds to respond
to a 10% increment of humidity, which is considerably faster
than the majority of direct-reading hygrometers. However, a
rapid response also gives rise to overshoot when abrupt changes
of air temperature are experienced. A slow reponse can be achieved,
without increasing the thermal capacity of the thermistors, by
placing a large-volume cotton-wool filter in front of the air intake.
The cotton wool acts as a kind of integrator, by taking up and
releasing moisture slowly, and also buffers sudden changes of
temperature.

Meteorological advice suggests that the muslin on an Assmann
hygrometer wet bulb should be changed before it becomes dirty.
Tests with the thermistor hygrometer show that dirt certainly does
increase the apparent temperature of the wet thermistor by re-
ducing evaporation, but it is usually sufficient merely to wash the
muslin wick after it has become noticeably blackened by dirt. The
frequency of washing will depend on the air being sampled. In a
grimy room heated by an open fire, the wick becomes dirty after
barely 12 hours running time, but in normally clean air the
hygrometer will run for several weeks without needing any main-
tenance.

Table 1 will facilitate calibration of the humidity meter scale,
and is derived from calculations based on standard hygrometric
tables and thermistor characteristics.

Setting up the hygrometer

Prior to wetting the muslin wick, measure with a voltmeter the
voltage between the operational amplifier output and the earth
rail, and adjust VR, for a reading of 5V. Next, establish the correct
offset voltage for a desired mean air temperature by adjustment of
VR,, after referring to the Table 2. Offset voltage is measured
between the slider of VR, and earth. Next, set VR, for a full-scale
deflection of the humidity meter.

It is as well to check for good tracking of the two thermistors,
still with the muslin unmoistened, by placing the instrument first
in a refrigerator and then in a warm oven. Ignoring temporary
overshoot caused by abrupt temperature changes, look for a steady
full-scale deflection of the humidity meter over o to 50°C,
within about 429, at the extreme limits of temperature.

The above procedure is sufficient to calibrate the low humidity
coverage of the thermistor hygrometer, but takes no account of
high humidity errors caused by those small air pressure gradients
when the ventilating fan is in operation. The simplest way of
calibrating the high humidity end of the hygrometer scale is to
operate the hygrometer in a saturated atmosphere. Construct a
simple sling psychrometer from two mercury-in-glass thermo-
meters taped to a wooden dowel. Place a single layer of muslin
around the bulb of one thermometer and moisten with distilled
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water. Take the improvised sling psychrometer out of doors carly
in the morning, after there has been an appreciable fall of rain and
the sky is still clouded over, and wave it vigorously to and fro for
several minutes. If both thermometers continue to display the
same reading, the atmospheric humidity will be 100%,. Set up the
thermistor hygrometer close to the ground, with the muslin wick
moistened, the fan operating, and the air duct cover in place, and
then trim VR, for a humidity meter reading of 100%,.

Performance and operation

The chart Fig. 6 gives calibration curves and a typical error
distribution when the hygrometer is calibrated for a mean air
temperature of 20°C. It can be seen that if the hygrometer error
is not to exceed 4 5%, the permissible air temperature variation
is only 18-5-22°C at a humidity level of 19, but increases to
15-42°C at 50%, humidity. When the instrument is calibrated
for a mean air temperature of 10°C or less, the limits of air tem-
perature variation become very close, even at high humidities.
Also, if T, is below 0°C, the muslin wick will freeze and cut off
the supply of water to the wet thermistor.

From the above it is evident that the thermistor hygrometer
is not suitable for use at temperatures near the freezing point
of water, and is not very accurate at low humidity levels. Never-
theless, with its wide humidity coverage, and satisfactory per-
formance at higher temperatures, the hygrometer will operate
well in indoor environments in temperate and tropical climates.

As has already been mentioned, the operational amplifier
output voltage is available for control purposes, and could also
be employed for driving a chart recorder or telemetry link. In
some cases it will be necessary to supply an offset voltage when
zero output is required at zero humidity, which entails a floating
output. Circuit details will depend on the particular application,
but in the case of a simple on-off switch which operates equipment
for wetting or drying air, the hygrometer operational amplifier
could feed a simple Schmitt trigger and relay.

Flying Laboratories

Signals radiated by radio navigational aids for civil aviation
are periodically carefully checked by ground maintenance
engineers and are continually sampled automatically by
monitoring equipment to ensure that proper signals are being
radiated. However, the signals may be modified in a manner
which is not detectable by ground measurement (for example,
by reflection from terrain or man-made objects at comparatively
large distances from the transmitting aerial systems) and the
consequent deficiencies in the signal can only be determined by
making measurements in the air, i.e. by flight inspection. All the
radio navigation aids installed and operated in the U.K. by the
National Air Traffic Control Services are therefore calibrated
and regularly checked by the Civil Aviation Flying Unit of the
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Board of Trade. This unit, which was formed in 1944 and costs
about {1M a year to operate, has recently taken into service two
new Hawker Siddeley 748 aircraft fitted with the latest
equipment for the flight inspection of navaids. The handing
over of the two new HS 748 aircraft, bringing the fleet up to
17, afforded us an opportunity of seeing the Unit.

Between three and four hundred flight inspections covering
all the civil v.hf. omni-ranges (v.o.rs) and distance measuring
systems and most of the civil instrument landing systems and
radar epproach aids in this country are carried out annually by
C.AF.U. All these tests require navigation and flying to a high
order of accuracy and demanding a great deal of care in the
preparation and operation of the measuring equipment used
for the work and in the post flight data analysis processes. The
data thus gathered are used to assist the N.A.T.C.S. to
maintain the internationally agreed standards required of radio
navigauon and communication systems for civil aviation.

In order to maintain the accuracy of the equipment used in
the aircraft for the inspection and recording of the navaids, a
standards laboratory has been established at Stansted and the
aircraft are in essence “transfer standards”. Some idea of the
standard maintained can be gathered from the fact that for i.ls.
the glide path error is not more than 0.25 inch (in height) and
azimuth is within 2.75 inches.

In addition to these routine tests, aids are subjected to an
exhaustive initial scrutiny at installation, to prompt mspection
if at any tme there is evidence of possible deficiency, and to
immediate examination if an accident should occur when an
aid has been involved. Another C.A.F.U. task is the flight testing
of new types of radio and radar systems.

In addition to its main task of flight inspection the unit also
examines civil pilots’ flying ability.

One of the two flight checking positions
tn the new aircraft. The one shown here
handles i.l.s. and the other up to four
v.0.r. or two TACAN checks
simultaneously.

(Left) The C.A.F.U. standards laboratory
at Stansted. The annotated instruments
are: 1, v.o.r. standard; 2 and 3, v.o.r.
tones generator and r.f. signal generator;
4 and 5 i.l.s. tones generator and signal
generator; 6, off-air (200 kHz) standard
Sfrequency receiver,; 7, prototype
“Modscope”—i.l.s. modulation measuring
oscilloscope; 8, 1.l.s. precision caltbrator
to determine zero d.d.m. (difference in
modulation depth); and 9, wave analyser.
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News of the Month

European broadcasting
satellite

A new European consoruum (COMSET
—Communications European Satellite
Team) led by the French company
Thomson-CSF, has submitted a bid to ESRO
to provide a European communications
satellite which will carry sound and
television programmes within the Eurovision
countries and Africa, and will be operated by
the European Broadcasting Union respons-
ible for operating the Eurovision network.
The proposed satellite system will allow the
simultaneous exchange of two colour
television programmes and ten sound
channels between ground terminals situated
in Europe and in Africa. Each of these
stations will be able to use the satellite both
for the transmission and reception of
programmes. Command and telemetry
systems will be provided separately, as will a
channel for the exchange of engineering
service messages.

The British representative in the
consortium is GEC-Marconi Electronics Ltd.
Other countries participating in COMSET
are Sweden, W. Germany, Italy, the
Netherlands and France.

Since the announcement of the formation
of COMSET we have been notified of
another European consortium to provide the
E.B.U. satellite. It includes companies in
Germany, the U.K. (British Aircraft
Corporation), Sweden, Belgium, France and
Italy.

Four-in-one
television receiver

Family arguments as to which television
channel to watch will be a thing of the past
for those who can afford a new television
receiver which is manufactured by the
German firm Nordmende and marketed in
the U.K. by British Relay. The new receiver
has a 63cm (25 inch) colour tube with three
smaller, 14cm (5.5 inch), monochrome tubes
ranged below it. The main programme of
interest can be viewed on the colour tube
while the three monitors can each show a
different programme. Any of the programmes
being shown on the monochrome monitors
can be switched to the main screen if desired.
Sound for the three monitor channels is
available at sockets for connection to
earphones if required.

Nordmende’s four-tube television recerver being
marketed in the U.K. by British Relay.

The first set is on show in London at 84
Victoria St., S.W.1, and other demonstration
models will shortly be on show in Birming-
ham and Edinburgh.

Although primarily intended for the use
of actors, critics and television correspon-
dents British Relay will make the receivers
available on the retail market for about £850
should there by any demand.

Trade Union for

professional engineers
The United Kingdom Association for
Professional Engineers (UKAPE) has
launched a recruiting drive which started
with a press conference in London recently.
“The aims of the Association are to protect
the individual from exploitation by
unprincipled employers and unions, to
promote his interests, to improve his
conditions of employment and to regulate
the relations between him and his employer.”
In a statement the vice-president of
UKAPE, R. L. Clarke, said: “We are most
concerned by the fact that professional
engineers are often separated through having
to join unions which are at odds with one
another”. Mr. Clarke went on to say that he
hoped that relations with other unions
would be friendly and that the Association
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had no ambitions outside the engineering
profession. UKAPE is non-political and
seeks no affiliations.

All professional engineers who are
members of one of the fourteen institutions
within the Council of Engineering
Institutions (C.E.I.) are elegible for
membership in UKAPE.

The aims of UKAPE cannot be satisfied by
the institutions federated under CEI. as
these are not constituted to handle
protection or negotiation, in fact the interests
of the chartered engineer could conceivably
conflict with the interests of pure learning
and an institution could not be on both sides
of the fence at the same time. Also the
institutions, because of their very nature,
cannot give UKAPE any form of finandal
support. Because of this the Association is to
be financed by subscription (full
member—£6 and associate member—/£4 10s
per annum). The Engineers Guild is urging
all its members to join the new association.
Application forms can be obtained from:
UKAPE, 400-403 Abbey House, 2 Victoria
Street, London S.W.1.

Film on i.c. production

The latest 24-minute colour film added to
the Mullard Film Library is called
“Something big in microcircuits”. It gives a
detailed account of the various processes in
the production of integrated circuits at the
Mullard plant at Southampton. The film,
which includes some excellent macrophoto-
graphy of devices in various stages of
production, is both interesting and
informative. Copies (16mm) are available on
free loan in the U.K. from Mullard Film
Library, 269 Kingston Road, London
S.W.19.

Incidentally, although Mullard produce a
large quantity of semiconductors they do
not require ‘‘over 1000 tons of silicon a
week” at the Southampton factory as was
stated on p.517 last month. That quantity
lasts them a year!

Radio and TV relay

Speaking at the annual luncheon of the
Relay Services Association of Great Britain, |
Ralph Gabriel (chairman of the council)
criticized the “‘pettifogging restrictions”
under which relay companies are operating
and also of the competition likely to come !
from the new Post Office.

He cited the American Federal Com- '
munications  Commissions  report  on
“‘communal antenna television” under
which companies in the States will be per-
mitted to relay any programmes (in this
country they are limited to those normally
receivable in the areca) and may originate
programme material (which is taboo in
the U.K.) and in fact any C.AT.V. system
with more than 3,500 subscribers is re-
quired as a condition of its licence, to
originate programmes to a significant
extent.

Mr. Gabriel, who is chief engineer of
Rediffusion, also spoke of the selection'
of programmes by the *dial-a-programme”
system which, if it were permitted in this
country, might well find a ready market
in the US.A.
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Earth stations for Hong Kong
and Jamaica

In a £2.7M contract the Marconi Company
are 1o build satellite earth stations in Hong
Kong and Jamaica for Cable & Wireless.
Both stations will have paraboloids of 29.6
metres (97ft) diameter. The new aerial will be
Hong Kong’s second, the first was also built
by Marconi, enabling simultaneous
communications to both the east and the
west. Hong Kong’s first station together with
the Marconi installation at Bahrain are said
to be the first civil 90ft. aerials (and there are
23 of them) to meet all eighteen parts of the
Comsat specification.

On completion of the new aerial, Hong
Kong will be able 1o communicate with the
United States, Australia, Japan and Thailand
via the Pacific satellite and with the U.K.,
Bahrain, East Africa, India, Indonesia,
Lebanon, Pakistan and Singapore or
Malaysia via the Indian Ocean satellite.

Jamaica’s siation will allow communica-
tion to the western countries using the
Atlanuc Ocean satellite.

The principal standard of performance
used by Comsat is the G/T figure, defined
as the measure of aerial gain to the noise
leinperature of the system, measured at the
Input to the first stage of the receiver. The
Comsat specification, defined by the Interim
Communications Satellite Committee, calls
for a G /T of 39dB and preferably better than
40.7dB, measured at the centre frequency in
the receivng band with an aerial elevation of
5¢ above the horizon. The figure achieved
for the first Hong Kong station was 41.3dB
and slightly less for the Bahrain station but
still above 40.7dB.

A vernier servo loop operates in
conjunction with the more conventional
conical scan system used to ‘“hold” the
satellite. The vernier servo eliminates the
small but rapidly changing pointing errors
which occur in high winds. This will mean
that the station will be able to operate in
marginal weather conditions with winds
gusting at up t0 80 m.p.h.

Contributing to the low noise figure is a
new design of azimuth beaming which assists
in keeping the aerial accurately aligned with
the satellite. This employs a system of plastic
pads running on machined steel bearing
surfaces which are lubricated by a
continuous feed. However, the aerial will
still operate if the oil feed fails. Another
advantage of this system is that the plastic
bearing can be changed while the aerial is
still in operation. When it is considered that
the rotating section of the aerial weighs 200
tons, this is no small achievement.

R.S.R.S. Open Days

Open days were held on 23rd and 24th October
at the Science Research Council’s Radio and
Space Research Station at Diuon Park,
Slough, Bucks., at which displays illustrating
the work carried out there were arranged.
1 The work is concerned with the propagation
of radio waves and related physics. The iono-
sphere and the effects on it of electromagnetic
and particle radiation from the sun, the tropo-
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Cut-away view of the 157-pound,
German-built GRS-A (German Research
Satellite), the first spacecraft in a co-operative
programme between the Federal Republic of
Germany and the American National
Aeronautics and Space Administration. The
satellite will study the earth’s radiation belts,
the auroral zone and the effects of solar
proton events.

sphere and the effects on it of meteorological
factors are among the matters to which pri-
mary attention is paid.

The work, both experimental and theoreti-
cal, is being carried out with the very practical
end of improving communications by a better
understanding of propagation. The radio
frequencies covered range from 10kHz to
1000GHz and the distances being studied
range from a few metres to several earth
radii. Rockets and satellites are employed
in this work.

The major part of the work is carried out
at Slough, but there are four outstations;
at Chilbolton, Hants., where there is a large
steerable aerial; at Winkfield, Berks., where
satellite tracking and data acquisition is
carried out in conjunction with N.A.S.A;
at Singapore and in the Falkland Islands.

An Englishman’s home is
his office?

To mark its rebirth as a public corporation
the Post Office in collaboration with the
Council of Industrial Design has organized
an exhibition at the Design Centre, 28
Haymarket, London S.W.1. Open until
December 13th the exhibition describes
existing services offered by Post Office
telecommunications and outlines develop-
ments in design and technology from
Edwardian times to the present day with a
prediction for the future. By 1990 (more
probably 2000) it will be possible for many
office workers to be able to stay at home and
talk to business colleagues by viewphone,
transmit data and plans by television or
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facsimile equipment, and communicate with
computers and information services by telex
and visual display units.

The viewphone screen will probably have
about 230 lines, and the method used in
linking sound and vision channels will depend
on the demand for such a system. It would be
possible to transmit the sound as a p.c.m.
code in the vision signal, but this method
would exclude the system from the standard
telephone network using microwaves.

It is forecast that by 1980 about 64% of
all households will have a telephone—instead
of the present 30% . There will be a very rapid
increase in the use of data transmission and
a conuinued large-scale expansion of the telex
services.

1969-70 Faraday lecture

This year’s Faraday lecture tour will start
on November 18th at Rugby, Staffordshire,
and will spotlight, as it has done in the past,
aspects of modern electrical and electronic
science and technology in straightforward
language with particular emphasis on
practical demonstrations.

The lecture, which is arranged by the
LE.E, is to be given by J. H. H. Merriman
and is called “People, Communications and
Engineering”. Mr. Merriman is the senior
director (development) with the British Post
Ofhice and also member for technology on the
Board of the Post Office Corporation. The
deputy lecturer is C. H. May who is a staff
engineer in the Post Office Telecommunica-
tions Department. The lecture will be given
in thirteen towns in the British Isles.

S.R.C. annual report

The Scence Research Council’s report for
the year 1968-69 has just been published
and is available from HM.S.O. for 8s 6d.
Apart from various orgamzauonal matters
the report gives facts on all manner of
research projects being carried out up and
down the country and in Europe and makes
very interesting reading.

One of the announcements made in the
report is that the University Science and
Technology Board is to be dissolved and its
place taken by two boards one responsible for
science and the other for engineering.

Selling Colour

Mullard have produced a quick-reference
manual entitled ‘Selling Colour—A
Promotion Pack for dealers”. This contains
largely information which has already
reached dealers from many different sources,
but is here collated. In addition 1o advice on
demonstrating and selling, it contains maps
and estimated dates for the start of new
colour transmissions.

It is available only o dealers and in the
first place to those in the initial BBC-1 and
LT.V. colour areas. Applications for a copy
should be made to Distributor Sales
Division, Mullard IL.id, Mullard House,
Torrington Place, London W.C.1.
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Diode Line Pulse Shaper

Circuit for use with t.t.]. gate

by B. L. Hart,* B.Sc. M.1.E.R.E.

Typical logic voltage levels for the t.tl
gate! are Voury = 33V and Vour(e

02 V (at a sink current of 16 mA).
Thus when it is desired, as in the field
of nuclear pulse instrumentation, to drive
d.c.-terminated low-impedance  coaxial
cable, the outer conductor of which is
earthed, a voltage-level compatibility
problem arises.

The interface circuit arrangement shown
inside the dashed square in Fig. 1 has
proved useful for cable driving. Operation
is as follows: when the input at A is at
logic o it acts as a sink for the current in R,
point B is at {VouTt(e) + Vp:} and point C
is at earth because,

{Vourw + Vbi} <
{VVD2 + VVDS + Vv?i}
1)

where ¥ indicates “threshold-of-conduction”
level and Vp, — forward voltage drop in
D,.
When A is at logic 1, C assumes a potential
V, where,

Vo={V — Vb, — Vbs — Vpa} X
R7/(R 4 Rr)
9)
provided,
Vourw > {Vo + Vb, Vps + VD4}
3

Variation of V permits control of output
pulse amplitude.
In the circuit used D;, D, are hot-carrier

owWest Ham College of Technology, London E.15

diodes (Hewlett-Packard type HPs5082~
2301). D, cuts off without significant carrier
storage when the logic level changes from
o to 1 permitting a flat-topped output pulse,
while rapid switch off in D, ensures no
significant reverse current in Rr and hence
no undershoot in the output for the reverse
logic-level change. D; and Dy are Si diodes
type TMD7000 (Transitron): these are
micro-versions of the closely specified
SGsooo (IN4308). The noise margin,
Vwaro, for logic level o is given, from
equation (1), by

Vnaro
{Vypy + Vyps + Vyps — Vour — Vm}
()]

Obviously Vwymo may be improved by
adding a diode in series with D,: this is
permissible providing equation (3) is still
true when allowance is made for the extra
diode drop. Circuit waveforms are shown in
Figs. 2 to 5. If the connection from the
t.t.]. unit is short the waveform at A is clean
but when the interconnection comprises, as
in the present case, a length of twisted-pair
reflection effects, well discussed in the
literature,? are observed, as in Fig. 2. The
negative portion of the waveform following
the 1— 0 transition may be reduced in
amplitude by the connection of a diode,
shown dotted as D; in Fig. 1.) No trouble
due to reflection occurs providing Vwao is
not exceeded. Figs. 3 and 4 show, on an
expanded time and voltage scale, details of
the leading and trailing edges of the wave-
form at C. Fig. 5 shows that delay-line
differentiation is possible when a length of
cable (RG213U) shorted at the far end is

Fig. 1. Diode pulse shaper. Dy, D,
( Transitron) ; T*L gate
termination.

SN7400 (Texas); R =

HPs082-2301 (Hewlett-Packard) ; Dy, D, = TMD7o00

1 kQ (Metal Film) ; Ry = so Q B.N.C.
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connected to C. The magnitude of the
negative-going pulse for undistorted output
depends on Vwao. In cases where it is
desirable to use a fixed voltage supply V,
the resistor R may be replaced by a variable
current source, such as a suitably biased
common-base transistor stage with a
potentiometer in its emitter circuit.
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Fig. 2. Input waveform at A in Fig. I.
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Fig. 3. Leading edge of output waveform
at C.
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Fig. 4. Trailing edge of output waveform
at C.

100mV/ecm

20ns fcm

Fig. 5. Waveform at C with shorted line
connected at C.
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Packaging? .
Augat’have time-and-cost savin
allwrappedup

‘Augat’ just can't let up being ingenious with packaging
systems and |.C. hardware. Customers keen on cost saving,
time saving and the utter reliability that comes from ‘Augat’
quality keep coming back for more to Electrosil, their U.K.
source. Take actual mounting panels. ‘Augat’ construct them
from 3" thick epoxy glass boards, making reinforcement
brackets unnecessary. One less complication. The sockets
used are either closed entry or, in the case of dual-in-line
sockets, protected entry. The hazard of fouled contacts,
therefore, is sharply reduced. One worry less. And the ‘Augat’
breadboarding system is small, compact and astonishingly
robust. Dual-in-line I.C. sockets range from solderpots to
wire-wrap, and can be custom designed; LSI and MOS series
come at prices that make plugging a wcrthwhile consideration.
And Electrosil keep a hot supply line going that means instant
availability ... wherever. To itemise—'Augat’ for Sockets,
Breadboard and Test Panels, High Density Packaging Panels,
Sockets and Connectors for flat packs and TO-5 packages,
Teflon and glass epoxy sockets, Crystal and transistor sockets,
Jumper leads and accessories for ‘Augat’ breadboards. Data
sheetson application. Availableinthe UK. only from Electrosil.

Contact Electrosil direct and
speak to Alan Johnstcn,
telephone number:
Sunderland 58704 ;
or write to Electrosil
Limited, P.O. Box 37,
Pallion, Sunderland, N
Co. Durham. (Telex: 53273)

or to Electrosil distributors :

WEL Components Limited,

5 Love Rock Road, Reading, Berks.
Tel: Reading 40616-9,
Electrautom, 8 Clarence Road, Windsor,
Berks. Tel: 64258.

SDS (Portsmouth) Limited, Hillsea Industrial
Estate, Portsmouth, Hants. Tel: 62332

Electros
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This Counter-Timer
is particularly

difficult to buy?

It's not in short supply or expensive but selecting
from supposedly-similar instruments 1S a time-
consuming problem.

We sympathise.
So here’s help.

The 835 is made by Racal. That's a digital
guarantee in itself.

It's got a generous specification. For exampie
the quoted 12:5 MHz is easily 16 MHz. Push button
gate selection that's so simple and reliable. And our
810 Frequency Divider extends the range to
150 MHz. instantly. You get Racal expertise, advice
and the best service back-up in the business — FREE.

OK. We're biased. But helpful . . .

The Racal Type 835 Universal Counter Timer
Precise Frequency, Period, Period Average, Fre-
quency Ratio, Time Interval, Pulse Width, Mark/
Space, Totalise and Scaling.
% INTEGRATED CIRCUIT % GATE TIMES 1 us to 10s
CONSTRUCTION % EXCEPTIDNALLY EASY TD DRIVE
*0CT012-5 MHz % HALF STANDARD RACK WIDTH
% SENSITIVITY 75 mv rms % UK LIST PRICE £250

NEAN adigital guarantee

RACAL INSTRUMENTS LTD BENNET ROAD - READING BERKSHIRE - ENGLAND - Telephone: 85571 Telex: 84166

WW-—101 FOR FURTHER DETAILS
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Letters to the Editor

The Editor does not necessarily endorse opinions expressed by his correspondents

Transistor distortion
characteristics

I have read with interest the article by Mr.
Linsley Hood in the November issue. Mr. Hood
has come to the conclusion that his amplifier
stage gives more distortion for low collector
currents and high #4gs. He has shown 13
curves to prove his point, but he has not made
any attempt to explain why the situation is so
troublesome to audio pre-amplifier designers.

If we take the BC109 as an example and try
to control the collector current from an ideal
voltage source applied to the base, what will
happen? Suppose that the transistor has the
recommended quiescent point of /o= 2mA and
Ucg=5V with hgg and iy, of approximately
300. The base current of the transistor will of
course be IB= lthE= 2/300mA =~ 7 uA.

When a voltage source of, say, E,= 10mV
r.m.s. is applied to the base, this will appear
across the 4;, of the transistor and give a
change of base current. For BC109 4,=
4.5k Q for the mentioned quiescent point,
and the change in base current will be approxi-
mately + 10\/2 /4.54A = +3,A, which is
almost +50% of the quiescent base current!
The collector current is of course hpelpand will
also make a 50% swing, from 1mA to 3mA.

A look at the k;,=flI¢) curve published by
Telefunken shows a very great dependence.
For Ic=1mAh;,~9% Q and for I-=3mA,
hi, 23k§2, a change with a factor 3:1! Thus the
base current will not follow a linear relation-
ship to the source voltage, neither I, RE)
nor I.=f(E,) will be straight lines.

A high value of quiescent base current
(low /pg and/or high I¢) will obviously make
things brighter, at least as far as distortion is
concerned. If this is not possible, one solution
is to make certain that the change in base cur-
rent comes from a current source, for example
a preceding stage with high output impedance.
An f.e.t. common-source stage will.do admirably
as it can be regarded as a voltage controlled
current source if drain resistance is high com-
pared to the 4, of the following transistor.

The other solution is to use negative feed-
back from an un-bypassed emitter resistor R,
This will appear (for the source voltage) as a
resistance of the value 4R, (approx.) in series
with the /;, and so the change of 4;, will be
negligible if 4, << heR, This is exactly
what Mr. Hood has done in circuit D of his
article. He also mentions that the distortion

factor increases with a decrease of un-bypassed
resistance. The open loop gain is said to be
about 8000 and the 47Q resistance will prob-
ably appear as a 47 x 8000 ~ 400k Q resistance
in series with the input impedance of the first
transistor.

Conclusion: The important thing for a tran-
sistor voltage amplifier stage is that J —f(E,
is a straight line. The influence of the non-
linearities of transistor input impedance
should be minimized by applying a high
(equivalent) resistance in the signal path of
the input.

PER ENGSTROM, Lund Institute of Technology,
Sweden.

Noise in transistor

amplifiers

While working with amplifiers using input
and feedback stages similar to that out-
lined, a curious low-frequency noise was
encountered. The amplitude and frequency
were Gaussian in nature and extended from
approx 5Hz to 100Hz. However, this noise
was much greater than the normal wideband
noise inherent in all amplifiers.

™~
“Ivnl\

.
Zin —» 150k ~
50k ' e n
[
~
Rg -\.Otgsﬂ
600! 005 R.
68k
vs\"\y
Feedback
N AN\

The Johnson noise contributed by R,
(=6000) is fairly low. However, some
noise is injected into base by transistor
action; there is also a considerable amount of
noise contributed by R, and R,. The sum of
this Gaussian noise appears at the junction
of R, and R,, so we can represent the source
impedance of such a noise generator by
the lowest impedance that contributes to it
ie. parallel impedance of R, and R,. This
is approximately SOk Q.

This noise generator, with its SOk
source resistance, appears across the
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reactance of C, added to R. Thus one
would have expected this noise to be low.
However, the reactance of C,(0.25 u F) rises
considerably at 5-10Hz. Thereby, R, and C,
form a shunt low-pass filter for the noise
source, injecting into the amplifier all the
low-frequency components arising within
the Gaussian distribution of the noise.

When. C, was increased to 10 ~ 16 u4F, the
effect disappeared, leaving only the normal
Gaussian noise. The noise level, as monitored
on a peak programme meter, dropped, by
—6dB, as would be expected because of the
nature of the unintended filter.

It is possible to select low-noise
componenis for R,, R, and transistor but
then it is always possible to secure an
additional —6dB change in noise level by just
increasing C. In fact there is then no
advantage in using expensive components
for R, and R, since trouble might later arise
when they begin generating noise near end of
life. Also, it is no longer possible to change
R, and R, if one begins to use them in
integrated form.

The corollary is that one would be well
advised in having selected as large a value
of C, as is practicable, such that the
reactance of G, + R at SHz or so does not
increase substantially above Z,, for the
particular amplifier. Most  high-quality
amplifiers, operational amplifiers and all
integrated d.c. and operational amplifiers
will readily respond to SHz or so and since
most  high-input  impedance stages use
similar potential dividers, this factor should
be carefully weighed. When R, is comparable

to Z;, the problem should not arise of
course.

R. THANKY,
London N.19.

Stereo decoder adaptor

Having seen the circuit for a stereo decoder
adaptor in ‘“‘Circuit Ideas” in the September
issue I am prompted to send you a much
simpler circuit which I have been using for
several months.

Instead of having a variable gain amplifier
on each channel a 0.5 attenuator is placed
before the decoding matrix when a mono
programme is being received. With a
mono signal Tr, saturates and earths one
end of the attenuator chain formed by the
two 10k @ resistors. Thus only half the mono
sign is applied to the matrix. On stereo Tr,
is off and the full signal is applied to the
matrix. The 100k £ resistor ensures that the
1uF capacitor does not have to change its
charge when going from mono 10 stereo.

A. ROYSTON,
University of Warwick,
Coventry.

Local radio

In the referencetolocal radio in your November
Editorial you say “While the use of such
(directional) aerials would certainly avoid the
stations causing interference with other
transmitters sharing the frequencies, it would
not eliminate interference from Continental
stations”. This would indeed be the case if the
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operating frequencies of the proposed British
Local Radio System were indiscriminately
chosen, without regard to those stations which
are capable of causing interference with
United Kingdom transmitters.

My company has carried out exhaustive
tests in many parts of the United Kingdom.
These tests demonstrate that, of some twenty-
five channels selected for initial evaluation, at
least eleven are suitable for use in some, if not
all, of the areas which would probably be
served by British Local Radio. In addition,
these channels would be available under the
terms of Article 8% of the Copenhagen Con-
vention.

Using no more than eight of the channelsit
would be both technically and legally possible
1o operate at least one hundred low-power
medium frequency stations in the British Isles,
each one of which would be sixty miles from
its nearest neighbour on the same frequency.

Many critics of this proposal overlook the
fact that very few of the proposed stations
would need to cover a service area greater than
five miles in diameter. In consequence, not
more than fifteen of the stations would utilize
a power in excess of 1.5kW, whilst the vast
majority would use 500 watts or less. (Inciden-
tally, although 100 stations are theoretically
possible, my company is of the opinion that
not more than fifty would be economically
viable).

The credibility of this statement is clearly
demonstrated by the performance of some
existing B.B.C. stations. Current B.B.C.
Engineering Information Department lists
show 43 low-power medium frequency stations
(of 2kW or less) as operational in the United
Kingdom. Between them they carry all the
B.B.C. domestic services, and they all operate
from early morning until about midnight.
The 1484-kHz transmitter at Bournemouth is
on the air from 05.00 until 02.00 the following
morning. This station was opened as recently
as November 1968, and it is difficult to
imagine that it would have been authorized
if the Engineering Department of the B.B.C.
and the Broadcasting Department of the Post
Office (responsible for ensuring the observance
of the Radio Regulations of the International
Telecommunications Union and issuing
licences for the operation of transmitters) had
not been satisfied that it would provide a
satisfactory service within the area it was
designed to serve.

The Boursemouth transmitter is of
particular interest in that it uses an Inter-
national Common Frequency, and, in
consequence, shares this frequency with some
150 other stations throughout Europe. Never-
theless, to quote the words of the B.B.C.
Engineering Information Service, “It pro-
vides a perfectly acceptable signal in the town
of Bournemouth”.

If further evidence were needed what
better authority could be quoted than Lord
Hill, Chairman of the B.B.C. who is reported
as having said recently I hope there is going to
be some medium-wave reinforcement for local
radio—a question we are now discussing
with the Post Office Minister who has the
authority for frequency allocation”. His Lord-
ship went on to say that there was some
availability of medium wavelengths, and that
medium frequency local broadcasting was
technically possible *‘or we should not be

putting it to The Minister”. The Director
General of the B.B.C. said much the same
thing two days earlier.

To sum up, providing that the main criteria
of low power, suitably engineered aerial
systems, and an intelligent selection of opera-
ting frequencies are observed, there is no
reason to doubt that a chain of local radio
stations could be established in the medium-
frequency band.

DEREK FARADAY,
Commercial Broadcasting Consultants Ltd.
London, W.C.2.

» This permits modifications to the European Frequency
Allocation Plan provided agreement is reached between
Administations operating in the channel—ED.

I could not agree more with your November
Editorial particularly in connection with the
subject raised in Mr. Uden’s interesting letter
appearing in the same issue.

The B.B.C. claims to offer a v.h.f. service
and yet Radio 1 is always regarded as the poor
relation by “Aunty”.

There are several programmes transmitted
only by Radio 1 which would benefit the
listener if they were available on the inter-
ference-free, high-quality v.h.f. service; and yet
listeners must tolerate, at best, low bandwidth
audio and, at worst, high distortion and
frequent fading.

Another important factor is the education,
if I may use the word, of the general public;
many individuals have never heard “live”
music and have come to regard the m.w.
“sludge” as the reai thing.

We are supposed to be in an age of technical
innovation and development, particularly in
the field of electronics and communications,
and yet an important part of our radio service
is still living in the dawn era of wireless.

E. W. FIRTH,
Saltney,
Chester.

Combating television
interference

I read with great interest the letter from
S. E. Jones, regarding the suppression of
television interference, in your February
1969 issue. I was immensely happy to note that
the method tried by Mr. Jones is basically the
same as the one tried by me here some two
years back. Since our TV receiving aerial is
very near the high power s.w. transmitting
centre, the intensity of the harmonic inter-
ference used to be very severe. One of the
harmonics—which happened to be 240kHz
below the TV carrier—was very strong and
when it came up, the picture and the sound as
well used to be wiped off completely. To
eliminate this interference the method tried
was as follows: The interfering signal was
picked up from another three-element yagi
and fed into a single stage v.h.f. amplifier in
which the phase and gain of the harmonic
could be adjusted by means of the tuning and
gain controls respectively. The output of the
amplifier was then fed into the television
receiver input where the TV aerial was already
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connected. The length and polarity of the cable
from the pick-up aerial was adjusted suitably
so that the amplifier tuning point is Optimum,
j.e., with minimum gain. Even after tuning
the amplifier for best results, there used to
be some faint lines on the picture of varying
intensity on account of the modulation on the
interfering signal. This was also reduced
considerably by introducing a filter (with
12dB cut off for 240 + 10kHz) in series with
the videoinput to the picture tube.

T. S. VASAN,

Delhi,

India.

Tolerance!

What a consolation it was to read Mrs. Dins-
dale’s “Living with Hi-Fi” in the November
issue! For years I had wondered if my husband
was unique in involving the whole household
when designing and constructing electronic
equipment; but now I know there are others,
the upheavals will seem more tolerable.

I can go one stage further though. Our son
of 15 has “adopted” electronics and his “bed-
room” is full of equipment in various stages
of development. So when the air is full of talk
of “pots, resistors, capacitors, etc.” and
conversation too highly technical for our ears,
my daughter and I retire to the kitchen and
prepare to *“feed the brutes”.

At least Mrs. Dinsdale has good music to
listen to sometimes!

MAUREEN NELSON-JONES,
Bournemouth, Hants.

Wireless World Diary

Clearer type, enlarged page size (75 x 128mm)
and therefore larger diagrams, and a complete
revision of the information in the 64-page
reference section make the Wireless World
Diary 1970 even more useful than its pre-
decessors. It still has a week-at-an-opening’
diary section and costs 10s (leather) and 7s |
(rexine). It will be available on December
1st. Postage, if ordered from Dorset House,
Stamford St., London S.E.1, is 4d.
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Logic Symbols

A quick look at the new British Standard

The shapes and symbols used to portray logic functions are
as varied as they are numerous. The time taken to discover what
the symbols mean in any particular case can be appreciable and
sometimes even then the function is uncertain.

To combat this the British Standards Institution has produced
BS3939, section 21, “Pure logic and functional symbols”
which drastically alters earlier British Standards on the subject
to bring them in line with the International Electrotechnical
Commission’s proposals made at a meeting in Stockholm in
September 1967.

The symbols are intended for use in any branch of logic
engineering, be it electrical, electronic, pneumatic, hydraulic
or mechanical.

The basic gate symbol is shown at (a) and is the half moon
shape. The new symbols also show the logic convention in use
at any particular point in the diagram as shown at (b) and (o).
The gate shown at (a) therefore has a positive logic input and
output. Mixed positive and negative logic inputs and outputs may
be employed.

The symbol at (d) shows a gate with an inhibiting input
(shown by the bar) and a negated output (the circle). A negated
inhibiting input is shown at (e). The oblique line of (f) indicates
an executive, strobe or clock input. The five basic functions
AND, OR, NAND, NOR, NOT are shown at (g) to (k). The symbol
of (1) is an identity element, or equivalence element, where the
output represents ‘I’ only when all the inputs are also “1”.

Mulustable elements have a square for each stable state, so
the symbol at (m) is a bistable. It has one input. The application
of a “I” at this input would cause a “I”” output from the upper
square. The input lines can be drawn with the same negating
and inhibiting symbols as used for the gates. A stepping input
is shown at (0). Outputs are drawn from the appropriate
squares as illustrated at (p). A quasi stable state is portrayed as
a shaded triangle and ¢ is the quasi stable duration. For dis-
tributed OR or AND connection the symbol is the diamond of
(r) with a “I” or “&” adjacent to the diamond as appropriate.

The BS states that large blocks of logic may be denoted by
a suitably labelled square with appropriate inputs and outputs.
We have devised our own two; (s) is used at the very beginning
of a system design and (t) is often appropriate a little later on!

The identification of signal lines follows what is now
accepted as almost standard practice. The signal name should
relate to the “I” state of that signal and a bar placed over the
signal name refers to the logic negation of the signal.

e.g. SUM the logic negation of SUM.

This labelling is the subject of only one limitation, the NAME
and NAME labels must not be used to indicate the two states of
the same signal at different times.

This has been just a quick look at BS3939, Sect. 21. For more
information the BS is available from the British Standards
Institution, 2 Park St., London W.1, price 12s.
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Some of the new logic symbols are shown above and it can be
seen that these differ a good deal from the earlier standard
which used a circle as the basic gate symbol. The only
change that is really likely to cause confusion is the use of
the bar, in gate symbols, to represent inhibition instead of
negation as was done earlier. It would be a good idea if
manufacturers would, in addition to adopting the new
standard, agree as to which logic convention should be used
to specify the function their components perform.
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Active Filters

5. Anintegrator and a lag in a loop

by F. E. J. Girling* and E. F. Good *

Practical circuits for realising the
theoretical schemes discussed in Part 4
will use feedback in one form or
another to stabilize amplifier gain.
One of the simplest arrangements for
a 2nd-order filter is a feedback loop
containing an integrator and a lag, and
in many cases this allows a circuit
using only one amplifier.

Analysis shows, however, that high Q
factor calls for a wide spread of
capacitance values (or CR products)
and high amplifier gain. In general,
therefore, the arrangement is most
suitable for low Q factors.

Shunt feedback—the virtual earth
principle

When the amplifier is sign-reversing,
negative feedback can be applied by the
“see-saw” arrangement of impedances
shown in Fig. 1. As A tends to infinity the
driving voltage at the input of the amplifier,
—V,/A, tends to zero. This leads to the
concept of the virtual earth and the idealized
relationship

V. V V Z
= = or = =)
Z, Z, " Z,

If Z, = Z, the magnitude of the overall

gain is unity, and the circuit gives the
superficial appearance of being an example
of 100% feedback. The correct analysis,
however, is that the feedback fraction
B =2,/)Zy+ Z), and that Dbecause of
“potting down” by the same two impedances
the effective input voltage is V,Z/(Z, + Z).

When a second input channel is added V,
and V, are summed, ideally, according to
the equation

[Zo Z,
Vo \Z, Vit z,

Vz} %)

Finite gain
When allowance must be made for the
finite gain of a practical amplifier the
equivalence shown in Fig. 2 can be used.
This result is established by finding the
shunt impedance to earth which makes the
input current i the same for the two versions
of the circuit.

It can be seen that to a first approximation

®Royal Radar Establishment.

Vi

20

Vo= — =y Zp t—m—

Fig. 1. Basic arrangement for applying
feedback and adding signals by the shunt or
virtual-earth method

the overall gain of a shunt-feedback circuit
will be affected by finite amplifier input
impedance only if this is comparable with
the equivalent shunt impedance Z,/(4 + 1).
The correct analysis of the circuit outlined
in the preceding section, however, shows
that the operation of the circuit is seriously
affected (in zero drift, signal/noise ratio,
linearity, for example) if the amplifier input
impedance is equal to or less than the net
parallel value of Zy, Z,, Z» €tC., (Fig. 1),
and in general this is a condition to be
avoided.

Lag-and-integrator loop

In Part 1 under the heading direct synthesis it
was shown that the. response of the second-
order low-pass network, Fig. 3(a), can be
reproduced by an active system containing a
lag and an integrator in a feedback loop;
i.e. (when £ 1)

- IL e l ~
A0 Ay gy 1
L+ opT + T

€)

if
1 | @)
#7714 qpT pTlg
Blumlein (or Miller) integrator

The most familiar electronic integrator is
the feedback type shown in Fig. 4(a).
From equn. (1), when A — <0,

Vo 1 1
Vi pCR pT [T=CH ©)
There is, therefore, for the lag-and-

integrator loop shown in Fig. 3(b) a minus
sign in front of the expression for x, and the
loop is closed in the correct sense by adding
Vout 10 Vin. The boxes in the diagram are
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intended to indicate that the several parts of
the loop are effectively isolated by buffers.

The internal gain of an integrating
amplifier limits the performance of an active
filter. The equivalent circuit, Fig. 4(b),
shows that when allowance is made for
finite amplifier gain the integrator
degenerates to a simple lag, time constant
(A + 1)CR, multiplied by the gain factor 4;
ie.

A
G(P) = (A ¥ DpCR

A
G(@) = T4 ¥ 1)jwCR
©
A perfect integrator, G(p) = 1/pCR,

G(jw) = 1/jwCR, gives a constant phase

(2

Fig. 2. Mathematical equivalent of an
amplifier with a shunt feedback

impedance
E R
Vm CT VOUt
o— . —0
(@) LeTy=qT,CR=Ty= ¢
C
—"*R';-l—' li 1
Co Ry >
Vin <'#| ;L Vout
| - L )
Vin +V, N - ==
in ¥ Vout P15 o,

&) CRp=To=ql , iRy =Ty = %

Fig. 3. (a) a 2nd-order passive low-pass
network ; (b) an active equivalent, a
lag-and-integrator loop

Y

T(A +1)C

(a) (b)

Fig. 4. The equivalence shown in Fig. 2
applied to a Blumlein feedback integrator
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shift of 90°, and an amplitude response that
falls indefinitely at —6 dB/octave from zero
frequency to infinite frequency and passes
through |G(jw| 1 at wCR = 1. The
“curves” numbered (1) in Fig. 5 correspond.
The gain of an imperfect (finite-gain) inte-
grator levels off at low frequency to the
value A, and equn. (6) shows that the phase
shift falls short of 9o° by 6, given by

tand = 1/w(4 + 1)CR (7)
Thus when A4 > 1, at the approximate
unity-gain frequency w = 1/CR,

6 = 1/(A + 1) = 1/A approx., and below
this frequency ¢ increases (i.e., the phase
shift @ decreases) until at zero frequency
¢ = o. These characteristics are indicated
in Fig. 5 by the curves numbered (2).

The Q factor of an integrator

Finite gain is to an integrator the equivalent
of series resistance to an inductor or

IGI iog scale

<+— lag

o =
(A +1)CR CR
® (log scale) —»

Fig. 5. Amplitude and phase curves for an
ideal integrator (1), and a finite-gain
inregrator (2)

R | Ro
B A —'—A ’\/\WI >
R’ R5>S
-
T = %28 X (A — ©
ko = R
27 (Ry +Rp)

Fig. 6. Showing loss of effective gain by
passive attenuation

parallel resistance to a capacitor, and
similarly limits the Q factor that can be
obtained in a resonant loop. Also similarly
the quality of an integrator can be definad as
the ratio of the part of the output in
quadrature with the input to the part in
phase. Hence, from equns. (6) and (7)

Q = l/tand = (4 + 1)wCR ~ AwCR,
(8)
and it is useful to notice that at w — 1/CR
Q=A+1~A. )

In a lag-and-integrator loop, however, the
undamped resonant frequency w, = 1/qCR;
i.e., a frequency ¢ times below the unity gain
frequency of the integrator (equn. (4)).
The effective Q factor of the integrator in
such a loop is therefore A/¢ approx.,
which <4 when ¢ > 1.

The potential zero-frequency loop gain A4
is often in practice eroded by the presence of
attenuating networks. Fig. 6 shows that
these may be of two types, exemplified by
R’ acting in conjunction with R, and by a
network such as R,’, R, outside the
integrator feedback loop. Both reduce
the  zero-frequency gain—by factors
ki = R’/(R + R)and k, = R,’/(R, + R,")
respectively—and so reduce Q by these
factors. R’ may represent the input
resistance of a transistor amplifier, and it is
important to note that there is a serious
reduction in Q if R » R’.

By applying Thévenin’s theorem, or
otherwise, it is easily found that in the ideal
case, A = o (and k, > 0), the presence of
R’ leaves the voltage transfer ratio unaltered,
1/pCR, and therefore has no effect on
tuning. The presence of R,’; R,, on the
other hand, directly affects the open-loop
transfer function, and in the ideal case is
equivalent to having in the loop an integrator
with

G(p) - ko/pCR. (10)

Comparison with G(p) 1/pT gives
T == CR/k,;i.e., the “T” of the integrator is
multiplied by 1/k,. The effect of k, and &,
on tuning in the presence of finite A is
dealt with in a later section.

Effect of finite gain in a 2nd-order
loop

Substituting the equivalent form, Fig. 4(b),
of a finite gain integrator for the ideal
integrator in Fig. 3(b) gives Fig. 7, which
shows the equivalence to a two-lag loop
with negative gain, and the results obtained
in Part 4 can be applied. In particular, the
open-loop ¢, is increased by the factar
V(4 + 1),

g =qo(4A + 1)} a1

i >,

Fig. 7. The two-lags-

CoRo=To . CiRy = Ty

and-gain equivalent
of a lag-and-

tntegrator loop with
finite gain integrator
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and since for two buffered lags the maximum
value of ¢, is } (obtained when the two time
constants are equal, i.e, (4 + )T, = T,)

Gmaz = (A + 1)L (12)

In general, ¢, is given by substitution in
equn. (4), Part 3, as

1 ((A + DT\ ( Ly ’5
qo T, ) A+ 1T,
(13)
and therefore, from equn. (11),
1 T\} | T\ !
q ‘f:) A I‘Tf) (14)

Thus the ideal value of ¢ (the value when
A — o) is given by

| Ti\}
= — 15
=7 (15)
and equn. (14) may be written
| | qi
= = = —_— 16
qg q A+ (16)
Now the undamped resonant frequency
w, = 1/T = 1/g;T, (see equn. (4) and

Fig. 3), and substitution in equn. (8) shows
that (4 + 1)/g; is the Q of the integrator at
w.. Hence

]
Q of integrator.

q9 49
And as at w. the frequency-response
function of the lag =1/(1 + jg;), ¢; may be
identified as the Q of the lag at w,. Equn.
(16) may therefore be further rewritten as

| 1
q 0 of lag Q of integrator

)

(18)

This is an example of the general principle
that circuit losses add directly, and that
hence Qs add by reciprocals. The principle
is very useful for finding the Q factor of
practical circuits, especially when the
alternative involves handling a long and
cumbersome transfer function.

In practical circuits A4 is usually >»1 and
is not known precisely. There is then no
sensible distinction between 4 and (4 + 1).
It seems unnecessary, however, in the
algebra constantly to refer to this approxi-
mation.

The solution to equn. (16) gives the value
of g; that has to be set in to the design to
achieve the desired value of g,

] 1 ) 4q2 \1}

= 2q{1 (1 - 1) ; (19)
Fig. 8, which is a plot of ¢ against (7T',/T),) !,
i.e. against g;, with A as parameter, clarifies
the relationship. For the moment only
positive values of A4 (negative values of
amplifier gain, — A) are of interest; i.e., that
part of Fizg. 8 below the diagonal represent-
ing A 0. For 4¢* < (A + 1), i.e.
q < gmazs equn. (19) gives two real values
of ¢;; but the value given by taking the
negative value of the square root should
not be used as it corresponds to the region
beyond the point where gmaz has been
reached, and in this region g is very sensitive
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to changes in A. Indeed ‘designable”
circuits, which can accommodate large
uncertainties in the value of A4, should use
values of 4 which give g close to g;.

Fig. 8 will be recognised as a duplicate of
Fig. 9 of Part 4, the parameters A and K
being related by

K= A/(A + 1), (20)
which gives
A = K/(1 — K); @1

and this foreshadows an important identity
that will be proved later in the analysis of the
Sallen-and-Key circuit.

Effect of finite gain on T

In the basic lag-and-integrator loop shown
in Fig. 3(b), and in equivalent form in
Fig. 7, T(=1/w,) is not affected by 4. The
open-loop transfer function is

A
( + pTo){l + p(4 + DTY

and so T, = {(A + 1)T,T,}i. But, as
shown in Part 4, closing the loop divides
T, by (A + 1)t. Hence closed-loop
T = (T,T,)! and is independent of A. If,
however, there is attenuation &, in the loop
as given by R,’, R, in Fig. 6,

(4 + 1)T1T2}4
{ koA + 1

and so

we

3 ko {] 1 — ks,
I\T, koA + 1)
Similarly for attenuation by R’y R,

(Fig. 9), although &, does not does not give
a large change in o,

T2 = k(A4 + NI T, (23)
and so, since
T2 = T3k(4+ 1)
1 1 — k)

y N — ) P e T 4
we = =Vt RaEE ) (24)

} (22)

(A+‘I)C1

>

and input resistance

Q factor

(Left) Fig. 8. lllustrates equn.
(16). Shows the effect of

10 internal gain, A, and the ratio,
T,/T,, on the Q factor of a
lag-and-integraror loop

Sensitivity to component values

For the passive LCR network, Fig. 3(a), the
parameters T and ¢ are defined by

T — (LC)' and ¢ ,1?(%) (25)

For the ideal active system (A4 — o),
Fig. 3(b),

T — (CyR,C,R,)! and ¢ CR) (26)

Thus, by inspection of equns. (25) and
(26), any variations in C, and C, have the
same effect as variations in L and C
respectively.  Considering the arbitrary
situation where R, and R, are in error in
opposite directions and become, say, xR,
and R,/x, there is no change to T and the
effect on ¢ is the same as if R changed to xR.
On the other hand, if R, and R, are in error
in the same direction and become xR,
and xR,, there is no change to ¢ but T
becomes xT'; i.e., the effect is the same as if
L and C change to xL and xC. Other
situations lie somewhere between, so it may
be concluded that the active system behaves
in an essentially similar manner to the
passive prototype.

Effect of parasitic phase lags

The effect of additional lags in the loop can
be deduced from the Bode plots (i.e., the
amplitude and phase plots of ), and in
many practical cases a simple addition of
phase angles at the frequency of unity loop
gain gives sufficient information.

The curves numbered (1) in Fig. 10
represent the loop gain of an ideal integrator-
and-lag loop of arbitrary ¢ (2 approx. in
the Fig.), and the curves numbered (2) and
(3) the individual characteristics of the lag
and of the integrator respectively. For the
moment the additional lag, curve (4), is
ignored. As ¢ increases the curves for the
lag and the curves for the integrator move
further apart, those for the lag towards
lower frequencies and those for the
integrator towards higher frequencies; and
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Fig. 9. Equivalent circuits for the integrator when the amplifier has finite gain
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Fig. 10. Amplitude and phase curves,
open loop
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Fig. 11. System when extra lag, time
constant 1, is introduced into the loop

the amplitude curve of the loop charac-
teristic moves nearer to the level I at
w = 1/T.

Now since the integrating amplifier gives
a sign reversal, the critical phase lag for the
loop is 180°; and in the ideal case, since the
phase lag of the integrator is a constant 90°,
the angle & by which the loop phase shift
falls short of 180° is the angle by which the
phase shift of the lag falls short of go°, and is
therefore given by tanf = 1/wT, = I/qu
Hence at the approx. unity-loop-gain
frequency w, = 1/T

tanf = 1/q, 27

which gives, as examples, the following
pairs of values of ¢ and phase margin:
g=1,0=45";9=2,0=265";¢q=10
6 — 5-7°; etc. For high values of ¢, at &

6 (in radns) = 1/g approx.  (28)=
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Consider now the introduction of a small
additional lag, time constant ¢, into the loop
as shown in Fig. 11. This adds the curves
(4) to Fig. 10. It is a characteristic of a
simple lag (Figs. 3 and 4, Part 2) that a
significant phase shift appears at frequencies
where there is still little fall in the amplitude
response. Thus, for example, at (corner
frequency)/10 the gain is 0:995, while the
phase lag is already 5-7°; and even at
(corner frequency)/2, where the phase lag is
26-5°, the gain has only just fallen below 0-9.
Therefore, since in a practical filter the
additional phase lag must be small if the
filter is to be ““designable”, it is reasonable to
assume that for any such lag the time
constant ¢ € 7, and that in the critical
region around w,(=1/T") only the phase shift
of the additional lag need be considered.

This will be

< s

and the net phase margin will be

t/T radns approx., (29)

] t
om = 6 ¢8 = 7~ (30)

where 0; and g; are the ideal values; i.e., the
values when there is no additional lag.
The trend of the Nyquist plots for con-
ditions where the above analysis is valid is
shown in Fig. 12.

Stability in a mathematical, or Nyquist,
sense requires that ¢ < 77/q. Stability in the
engineering, or everyday, sense of ensuring a
stable effective ¢ will generally require that
1 € T/q, so that the unwanted phase lag is
small compared with the intended phase
margin; but if the circuit is such that ¢ is
known with some precision, then ¢; may be
reduced to compensate. Several additional
lags of time constants < T may be added and
treated as one

Sy =+ 1+ .. )T 31)

A lag internal to an amplifier is effectively
divided by the zero-frequency gain around
the local feedback loop. Thus in an
integrator, if the amplifier is stabilized with
a single dominant lag of time constant 7,
there is added phase shift approximately
equivalent to an additional lag of time
constant 7/A. This explains why an
operational amplifier, z.f. gain 3,000
(say), which when stabilized shows a corner
frequency at 100 Hz, can be suitable for use
in a filter with corner, or resonant, frequency
at some thousands of Hz, provided the
stabilization does not seriously affect the
output available at these frequencies. There
is also an increase in the effective CR
product equal to I/w’, where w’ is the
frequency where the amplifier charac-
teristic crosses unity gain. But this is
unlikely to be of importance except in a
high-g circuit.

The summation of phase angles described
above is virtually an extension of the
summation of the reciprocals of Q-factors
given in equn. (17), and when the approxi-
mations given apply, the net phase margin is
given by

l \‘r
= = Do 32
s . (32)

9 q Q

Wwith added lag

\Approx locus
tor @ =,

Fig. 12. Shows trend to Nyquist plots
when the additional phase angle ¢s < 6,
the ideal phase margin

Fig. 13. Integrator-and-lag circuit using
two amplifiers

At low frequencies where stray
capacitance is low compared with the
working capacitances, unwanted lags are of
little account; especially when simple
amplifiers are used which need little or no
Nyquist stabilization, and when ¢ is
moderate or low and there is a comfortable
phase margin. The circuit is in any case not
very suitable for high ¢. When high-gain
amplifiers are used, however, it is likely
that except at very low frequencies the
maximum practical value of ¢ will be set by
unwanted lags, and that the value will fall
with increase in w,.

Implementation

An obvious way of setting up an integrator-
and-lag loop is shown in Fig. 13. With
present-day amplifiers, and with R, = R/,
the nominal zero-frequency loop-gain may
be §,000; which gives g(max) = 35, a
nominal 10%, loss of ¢ from finite amplifier
gain for ¢ ~ 20, and a 19, loss for ¢ ~ 7.
For 3rd-order response a lag can be intro-
duced by tapping R, and connecting a
capacitance to earth. With the tap at the
centre this lag has time constant = C,R, /4.

If R,’ is removed, the virtual earth at the
input of the integrator provides a natural
low-impedance node for current input.
Provided the source resistance R, >R, the
z.f. loop gain —A, and the benefits of high
internal gain with almost 100% feedback
are obtained. If an extra lag is to be used to
give a 3rd-order filter, it must now be
placed after the resonant loop. It should be
remembered that for frequencies below
cutoff most of the input current flows
through R,, and at frequencies above cutoff
through C,. The latter point is important if
out-of-band currents of considerable mag-
nitude must be accepted—for example
carrier frequency and harmonics from a
rectifier—and it is essential that the output
of the integrating amplifier should accept
such currents without overload.

Whatever the economic and other
advantages of silicon integrated circuits, it
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Fig. 14. Representative of simple circuits
possible for low g applications

- R - —_\1'_
LR e N
I |
L
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(b) A — oo

()

Fig. 15. (a) loop with lag and integrator
not isolated by a buffer; (b) equivalent
circuit when A = o0, (c) equivalent circuit
when A < o0

may still be useful to point out that tech-
nically for low-q applications there is no
need for very-high-gain amplifiers; and
Fig. 14 shows a circuit used by the authors
before the days of the transistor, which
illustrates most of the principles involved.
A typical application was following a phase-
sensitive detector of current-output type,
when the input current was taken straight to

point X,
The ideal design equations are:
T; = gT = kR, 33)
where

ks = Ry'/(Ry + Ry); (34)
T, = Tlg = C,Ry/k,. 35

The z.f. loop gain (if Rs > R,) is k,A, so
Imaz = 3(kyA)* . (36)
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-
Vout

Fig. 16. (a) The Rauch circuit;
(b) intermediate step leading to the
equivalent circuit (¢)

(©)

It is of no great consequence if the cathode-
follower gain is somewhat <1I; it merely
means that the effective k, in equns. (35) and
(36) is somewhat smaller than the &, given
by equn. (34). When input currents of
considerable magnitude must be handled,
the points already mentioned must be
watched.

Lag-and-integrator loops using one
amplifier
Fig. 15(a) shows a schematic of a lag-and-
integrator loop in which the integrator
follows the lag, and in which the lag and the
integrator are not isolated from each other by
a buffer. The placing of the integrator
second gives the circuit the advantage that
when ¢ is high no large voltage is built
up in the middle as in the previous arrange-
ment. A usually more important change
arises from the absence of buffering: when
the circuit is drawn in equivalent form as in
Fig. 15(c) a 2nd-order CR network appears;
and since in practice this must give ¢, < %,
the complete circuit must, for a given 4,
give a lower gmaz than circuits which can
have ¢, — .

When A — o the equivalent circuit of
Fig. 15(b) applies,

T,=T/g=C(R,+ R)=CR (37)
and
T,=qT Co R Ry/(R, + Ry)
b(1 — b)CyR.
(38)

-
'_.
&
Ry b
——
Vout
-~ C_2R1KR£ C1(R1+kR2)
27 Ry+kRy * 1 kK
Vout _ Ro 1

R3 1+-1q-pT_:;)2F

With A finite the equivalent circuit is as
shown in Fig. 15(c), and equn. (11), Part 3,
gives

L (o L Ty
4% \ T b\(4 + DT,
(39)
and for the maximum value of g,
gm = vVb/2 (40)

The relationship ¢ = ¢,(4 + 1)}

1 T)\} I AL
o (7) twnlz) @
Hence if R, = R,, since b = 1,

gm — 1/24/2 [when C, = 2(4 + 1)Cy}
(42)

and

gmaz = 3 5)’ 43

The Rauch circuit

The above analysis may be applied to the
well known Rauch circuit, Fig. 16, if
allowance is made for the extra attenuation
of the input signal and of the feedback. The
ideal (4 — ) design formulae are easily
derived with the help of the equivalent
circuit of Fig. 14(c), following the inter-
mediate step shown in Fig. 14(b).
Commonly the circuit is arranged for unity
gain at zero frequency, R, — R; = R (say).
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Then, if also R, = R (as in the circuit for
g = I shown in Part 1)

C, = C/3q) (44)
C, = 3¢C| (45)
where
C =T/R.
With finite gain, and R, = R, = R;, the

z.f. loop gain is A/2 (if there are no other
resistances in shunt from the virtual earth
to ground) and & — §. This gives

qm (é’)} (46)
and
A\ 1{A\!
Ymazr = (i‘i) '2(—3) 47
»
Conferences

and Exhibitions

Further details are obtainable from the
addresses in parentheses

LONDON

Dec. 10-12
Reliability in Electronics
(1.E.E. Savoy Place, London W.C.2.)

Savoy Place

OVERSEAS

Dec. 1-3 Gaithersburg
Image Storage and Transmission for
Libraries
(Madeline M. Henderson, Center for Com-
puter Sciences and Technology, National
Bureau of Standards, Room B226-Inst.,
Washington, D.C. 20234).

Dec. 8-9 Chicago
Consumer Electronics Symposium
(C. Hepner, Zenith Radio Corp., 6101
W. Dickens Ave., Chicago, Ill. 60639)

Dec. 8—-10 Chicago
National Electronics Conference and
Exhibition

(N.E.C.,, Oakbrook Exec. Plaza 2, 1121
W. 22 St., Oak Brook, I1l. 60521)

Dec. 8-10 Los Angeles
Applications of Simulation
(P. J. Kiviat, Simulation Assoc. Inc,

10884 Santa Monica Blvd., L.A. Calif.)

Dec. 8—-10
Circuit Theory
(R. A. Rohrer, Fairchild Semiconductors,

San Francisco

4001 Junipero Serra Blvd, Palo Alo,
Calif.)

Dec. 9-11 Rehovot
Application of Magnetism in Bio-
engineering
(Weizmann Inst. of Science, Rehovor,
Israel)

Dec. 10-12 Pacific Grove, Calif.

Circuits and Systems
(Shu-Park Chan. Univ.
Santa Clara, Calif.)

of Santa Clara,
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There is nothing random about quality control with
BRIMAR data display tubes. Every single tube is
subjected to an exacting test at every stage of pro-
duction, from the raw materials used, through the
various complex stages of manufacture, to the
finished product.

A typical example of BRIMAR’S advanced inspection
methods is the use of Spatial Frequency measuring
equipment, built to their own uncompromising
standards, and used for the measurement of final spot
size and focus uniformity in such tubes.

And in addition to this, an unparalleled capability in
chemistry, electron optics and vacuum physics
enables Brimar to offer the widest design diversity
backed by a personalised customer service. This

a7l

service, provided by engineers with extensive
experience of the electronics industry, covers advice
on tube characteristics; operating conditions and
associated components.

Tailored packaging, and reliable delivery to meet pro-
duction schedules are also part of the BRIMAR
Service.

Want to know more about BRIMAR Industrial
Cathode Ray Tubes ? - ask 10 see our latest catalogue.

RIMA

Thorn Radio Valves

and Tubes Limited THORN
7 Soho Square, London, W1V 6DN.
Telephone: 01-437 5233

WW—102 FOR FURTHER DETAILS
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ur Decimal one

isa Cinch!

Choice of 3 end-fixes
(Open or closed end-fixing brackets

5 to 65 ways to serve you
(Low insertion forces plus selective
gold plating)

Well proven ‘‘Greenline’’
contact geometry

Polarising keys fitted
anywhere

0.1 pitch ‘Cinch Greenline’ Modular Edge Connector
No of ways 65 max
Contact pitch  2.54 mm (0.100”)

Available terminations Solder Slot—hand solder wiring
Short Vee Form—hand or flow solder wiring
Mini-wrap—wire wrap

Moulding Glass filled Diallyl Phthalate. Colour green
Contacts Phosphor Bronze

Plating .0002" selective gold where it matters—on
contact mating areas

Write for our fully descriptive literature

CARR FASTENER

CARR FASTENER COMPANY LIMITED
Stapleford. Nottingham
Telephone Sandiacre 2661
Sales Offices: London
Birmingham, Sale and Glasgow

ynaD(
o

1] ,
[ REGD)
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London’s Audio Fair

573

A look at the arrangements and a selection of products

This year’s London Audio Fair which was
hel® at Olympia for the first time can, and
will, be rated a great success. Although
tiring and nerve-racking the experience for
any audio enthusiast—a genus, not a
species remember—must have been
exhilarating. As usual engineering
personalities associated with complex and
expensive equipment designs or with revered
articles in learned journals were there in the
flesh—not aloof, detached, and unavailable,
but marshalling the columns, patiently
answering any number of naive questions,
and generally sweating and swearing like the
rest of us.

All in all there was a democratic
fellowship, a commonalty of single purpose,
and the circumstances which can so
thoroughly humanize are beyond praise,
but deserve careful analysis.

The category audio enthusiast, we have
said, is a genus. Having said this we must
acknowledge the countless species. The
audio enthusiast may have lots of money or
very little: he may build all his own
equipment or buy some commercial gear: he
may put performance well before
appearance; etc. etc. We all know this, but
two facts must be emphasized if we are to

=keep the audio world in perspective. First,
rtually “perfect” performance regardless of
cost - Js attainable and a very close
approximation to this can be attained at
nuch much less than the cost of typical
systems of commercial equipment. Secondly,
dur notion of audio fidelity is not a simple
nstinctive response but represents a stage in
>ur aural education, and this fact goes
:owards explaining the value of the Audio
Fair demonstrations. The owner of
quipment providing a particular grade of
ound will, during his rounds, hear
itandards new to him. If he can assimilate
he experience his notion of fidelity will be
wdvanced and he will be at once both elated
ind depressed! It is worth mentioning a
‘emark heard outside one of the

==lemonstration rooms—*It goes down 1o
wenty cycles so it should be a perfect
oudspeaker shouldn’t i1?”

Each listening room measured 20 x 16
eet and was about 8 feet high. Seats were
rranged to cover about half the floor area
nd the equipment, depending of course on

==he manufacturer’s products, stood at the
ar end away from the door. Most rooms had
noisy extractor fan in one corner—usually

just above the righi-hand channel
loudspeaker(s). A few had no fan but a
permanently open door (Mordaunt-Short
and Goldring) and K.E.F. had a pair of
air-conditioning units which operated
between sessions.

In all these demonstrations the sound was
supposed 1o tell the story and sell the goods.
Yet the rooms defeated the object of the
exercise on three counts. (1) Though the
walls were quite adequately insulated against
outside noise the extractor fan contributed
enough noise to drown ambient sounds in
the programme material and thus destroyed
realism. (2) Being so small and often
over-full of listeners the room’s cut-off
frequency was rather high and thus bass
performance was often disappointing. (3) The
flexible walls tended to resonate at various
frequencies giving unusual colouration to
speakers.

The only demonstrations which got round
this problem had the speakers positioned
against the rear wall or had the speaker
mounted in a solid framework. Goldring
went a step further and employed special
“monitor” units built on the transmission
line  principle—an  inverted  horn —
which, unlike most speakers, gives even
performance in very different circumstances.

To these criticisms—which are the reasons
why visitors to the Audio Fair should not be
expected to believe their ears on all
occasions—must be added one more. Even if
the listening rooms were acoustically
excellent how could one judge.say, a new
cartridge? Not, as it seems to be generally
assumed, by playing it without comparison
in a named system. Very few visitors to the
Fair are likely to have exactly the
arm /amplifier /speaker combination as that
demonstrated. Perhaps the best answer is
simply to have cartridges of different makes
demonstrated in turn by different
manufacturers in a listening room set aside
for the purpose. (Any amplifier /speaker
combination of good overall quality could be
used.) Tape decks and even radio tuners
could be compared in this way.

Apart from the live demonstrations the
Audio Fair ocould be only an audio
supermarket with the goods on view and
daia sheets to indicate performance.

Accepting that Olympia has proved itself
able to contain multple live demonstrations
the following recommendations are made. (1)
That exiractor fans be housed at the end of a
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tube connected to the listening room. (2)
That each room be enlarged if possible to say
25 feet in length. (3) That short of having
plaster-board walls, rigid panels be fixed
where possible especially for demonstrations
employing direct radiator loudspeakers.

In discussing new equipment that seems of
especial interest it seems sensible to proceed
from signal sources through to the speakers.

‘The MIS5 range of moving magnet cartridges
with replaceable styli now offered by Ortofon
have a frequency response of 20Hz to 20kHz
+2dB (20Hz to 10kHz+ 1dB), a channel
separation of 30dB (at 1kHz), a recommended
stylus pressure of 1.5g, and an output of
12mV (into 47k £ from a normally recorded
level. No transformer is required. A variant
range, the MF15, is available for heavier duty
work such as on automatic record changers
and for playing 78 r.p.m. records. Metrosound
(Sales) Ltd., Cartersfield Road, Waltham
Abbey, Essex.

From Bang & Olufsen the Beogram
1800, a semi-automatic record-player unit,
features a pickup arm with built-in bias com-
pensation, and uses the new SP10A cartridge.
The arm operates automatically on pressing
a button. At the end of the record the arm lifts
and the motor is automatically switched off,

Provision has been made for a pre-amplifier
which is simply pushed into a slot in the base.
Specification includes a wow figure of +0.2%
peak and a rumble level better than 35dB
below reference voltage from pickupat 10cms.
Speeds are 45 and 33! r.p.m. with + 5% fine
speed adjustment. Stylus pressure is adjustable
up 1o 3.5g. The cartridge specification includes
frequency response 15Hz—25kHz+ 3dB,
channel separation better than 20dB between
500Hz and 10kHz, output of SmV (into
47k{2 at Scm/s, compliance of 25 X 10-%cm/
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dyne, and recommended stylus pressure of 1g.
Bang & Olufsen U.K. Ltd., Eastbrook Road,
Gloucester.

The Truspeed is a new turntable and pickup
combination from Leak. Frequency response
is said to be free from resonance in the range

20Hz—20kHz and stereo separation better
than 25dB at 1kHz. Wow is less than 0.1%
and flutter less than 0.02%. The unit as
illustrated costs £65 13s 3d. H. ]. Leak & Co.
Ltd., Brunel Road, London W.3.

The Goldring Lenco turntable model
GL69 has a continuously variable speed
adjustment (30—86 r.p.m.) and the pickup
arm has a removable plug-in shell which can
accommodate all standard fixing cartridges for
both mono and stereo reproduction. Both the
height of the arm and the position of the stylus
in the headshell can be adjusted to give opti-

mum tracing. The stylus pressure is adjustable
(by sliding counterweight) and the pickup
can be lowered on to the record by means of a
viscously damped lowering device. A plinth-
mounted version (GL 69/P) is also available.
The L 69 pickup arm which is fitted to the
GL 69 is also available separately. The chassis
version of the GL 69 costs £25 1s 6d. Goldring
Manufacturing Co. (G.B.) Ltd., 486-488 High
Road, Leytonstone, London E.11.

Two new tape decks were demonstrated by
Tandberg. The 6000X (illustrated) costing
£194, comes in two-track and four-track
versions. It has provision for magnetic and
ceramic cartridge inputs, independent record
and playback systems, sound on sound facili-
ties, a centre channel amplifier, four way
mixing, and a 25dB limiter. Wow and flutter
figures given are 0.07%,0.14% , and 0.28% at
74, 32, and 1} i.p.s. respectively. The 1600X
is a very simple deck, costing £89. It has a
frequency response similar to that of the

6000X but has not quite as good a signal-to-
noise ratio. Farnell Tandberg Ltd, Hereford
House, Vicar Lane, Leeds 2.

The Variocord 263 from Uher is a stereo
tape recorder with interchangeable head
mounts allowing a quick change-over between
Ltrack and -track recording. A comparator
controls tape tension during record, playback,
rewind and breaking. This contributes to the
wow and flutter figure of +0.05% at 7§ i.ps.

TE
)
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This recorder has a frequency range of 30Hz
—20kHz at 7} i.p.s. At 34, and 1§ i.p.s. the
upper limit is 15 and 8kHz respectively. Each
channel amplifier can deliver 4W into 4 .
Bosch Ltd., Rhodes Way, Radlett Road,
Watford, Herts.

The Stereofetic f.m. tuner from Leak has
high sensitivity, low distortion, and four
unusual controls. One button is pressed to
search for stereo transmissions (mono signals
being automatically muted). Two press buttons
control the noise level during stereo reception
giving, all in all, three intermediate steps
between mono and full stereo. A ‘mono lock’
can be used to obtain a mono effect even with
the ‘stereo only’ button pressed. Also, an a.f.c.
control is included. Specifications for perfor-

mance include a.m. suppression of 50dB anda
signal-to-noise ratio of 60dB. Five filters are
included to eliminate whistles when using a
tape-recorder. Price of chassis model £56 11s:
wood case model £63 14s 5d. H. J. Leak & Co.
Ltd., Brunel Road, London W.3.
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A stereo f.m. tunmer with a sensitivity
of 1uV for 30dB signal-to-noise ratio was
displayed by Revox. The input section
features dual gate f.e.ts and quadruple
variable capacitor tuning while the if.
strip consists of a passive Gauss filter
followed by an ic. amplifier of SMHz
bandwidth. Delay lines are employed for
demodulation without reducing the band-
width. A 76kHz oscillator runs phase-
locked to the subcarrier and supplies—
after  binary  scaling—the  switching
frequency to the stereo demodulator. The
A76 tuner costs 155gn. C. E. Hammond & Co
Ltd, 90 High Street, Eton, Berks.

The Sinclair Project 60, comprising a
Stereo Sixty pre-amp, two Z30 power amps,
and a power supply is a low-distortion
integrated system. The instruction manual

>

n o9%?

is comprehensive and seems to leave nothing
to chance. It should be noted that though
the Z30 amplifiers are advertised as being
capable of delivering 24W continuous
sine-wave this power level can only be
delivered into 3 £ with a rail just above 30V.
With a 12-volt rail and a 16 £ load the
maxgimum continuous output power is
reduced to 0.75W. Sinclair Radionics
Liud, 22 Newmarket Road, Cambridge
CBs 8DU.

Howland-West were demonstrating L.M.F.
transmission-line speakers. At low frequencies—
the line adds acoustic.mass to the diaphragm,

doubles its effective area, and more tha
halves diaphragm motion. At higher fre=
quencies the line absorbs the back wav
from the driver. A professional monito
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model (as used by Goldring in their listening
room) and a smaller domestic monitor
model are available. Howland-West Ltd,
2 Park End, South Hill Park, London N.W.3.

The latest loudspeaker developed by
Celestion is the Ditton 25. The mid range,
from 2 to 9kHz, is handled by two moving-
coil pressure units, the upper frequencies,
9 to 40kHz, by a u.h.f. unit, and the bass
by a 12in driver coupled to a 12in auxiliary
sbass radiator. Overall frequency response
is from 20Hz to 40kHz and this is within
+2dB from 60Hz to 20kHz. The power
*handling capacity is 25W (r.m.s. signal)
and the impedance 4-8Q. Price (59 17s.
Rola  Celestion Ltd, Thames Ditton,
Surrey.

A new large loudspeaker from Richard
Allag - the Super Sarabande, employs a
15in bass speaker and" has a frequency
range of 25Hz to 17kHz. The impedance
s 8 or 150 and the power handling
capacity 20W. Cost £56. Richard Allan
Radio Ltd, Bradford Road, Gomersal,
Cleckheaton, Yorks.

A frequency range of 26Hz to 22kHz
ind a power-handling capacity of 40W are
wo characteristics of the new Magister
oudspeaker from Goodmans. The bass is
—andled by 15in unit. It is claimed that
dequate listening levels in the home will
re obtained using a 10W amplifier output.
s0odmans  Loudspeakers Ltd, Axiom
—{orks, Lancelot Road, Wembley, Middx.

The model 70 speaker, which incorporates
1e 701 electrostatic mid-range and h.f.
nit and the DWI13/2 bass radiator
—llustrated) took pride of place at Bowers
nd Wilkins demonstiration. The eleven
10dule doublet electrostatic unit handles all

equencies above 40Hz. The unit has a unique
stribution pattern to obtain good stereo
—ability and increase the ratio of reverberant
direct sound. The pattern is virtually
rcular in a vertical plane through mid band
:quencies, providing a wide and uniform arc
rwards, with a strong rear radiating pattern
er which the customer has control. Less
an 0.5% distortion is obtained from model
! at 35W r.m.s. input. Also introduced was
e DM1 speaker. This is a three unit system
th a laminated glass cone bass radiator and
e Celestion HF1300 Mk 2 tweeter. Power
ndling capacity is 10W. Frequency response
the bass end rolls off gradually below
OHz. The model 70 speaker costs {150
1 the DM1 32. B & W Electronics,
tlehampton Road, Worthing, Sussex.
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Application Notes

Circuitry selected from device manufacturers’
literature

Wideband Amplifier. The Amplifier shown below has a 3-dB bandwidth
of 14MHz and a voltage gain of 20. The input impedance is 10k . R, is a para-
sitic stopper, which may not be needed with careful construction. Circuit
extracted from the publication “E-Line Transistor Applications” produced by
Ferranti Ltd.

-0
1 +10V
247k
22k§
p
All transistors
ZTX300 (Ferranti)

Qutput

T
1k '—150}1
T o

1
V.

10k
10 3
Input 0'|U-/X\7/<\)/'* 5 %470
22%

o—

Wide-range Wien Bridge Oscillator. The oscillator has five ranges
as follows: 15-200Hz, 150Hz-2kHz, 1.5-20kHz, 15-200kHz and 150kHz-2MHz.
The output is IV r.m.s. with less than 0.2% harmonic distortion at 1kHz. Frequency
of oscillation is given by 1/2x RC. Extracted from the publication “E-Line
Transistor Applications” produced by Ferranti Ltd.
+23V
560

All transistors

ZTX300 (Ferranti) 33k -
—
éem
!——f —4
! —

— J’50;1
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= |

Thermistor
'@ K53 —
STC

>
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Electronically Stepped Curve Tracer

Equipment for displaying transistor characteristic curves and

load lines on a c.r.o.

by A. J. Sargent

The principle of a simple curve tracer in
which base current is stepped by means of a
manually operated switch has been des-
cribed in a previous Wireless World article'.
The arrangement provides a useful aid for
students, and inspired the development of an
electronic stepping circuit with provision
for displaying load lines.

The principle of operation is the same as
in the original article and is illustrated by
Fig. 1. The collector-emitter p.d. is swept in
half-wave rectified pulses and provides the
c.r.o. X-deflection signal. The test transistor
current flowing in Ry develops the Y-
deflection p.d. Base current is stepped in
equal increments by the staircase generator
on successive sweeps of the collector voltage
and recycles back to zero after the required
number of steps. The polarity of the collector
supply p.d. and of base current increments is
reversed by the switch S, for p-n-p or
n-p-n operation and for diode forward and
reverse characteristics. The magnitude of
base current steps is selected by switch S,.
The switch S, allows an external load resis-
tor to be connected in series with the
transistor if required.

The electronic stepping circuit is shown in
Fig. 2. A normal power supply provides 12V
d.c. 10 the remainder of the stepping circuit.
R, and D, produce a 6V, 50Hz square wave
which is applied to the pump’ formed by
C, D, Tr, and C,. The values of C; and
C, are chosen so that the p.d. across C, is
pumped up in 1V steps. One step occurs for
each positive going edge of the square wave
input. When C, p.d. reaches the peak-point
potential * of the u,j.t.,, the emitter-base 1
circuit becomes highly conducting and
rapidly discharges C, 1o the valley-point
potential® of the u.j.t. Tr, and T7. form an
emitter-follower with high enough input
impedance to ensure negligible sag of the
staircase waveform due to charge leaking
from C,. The number of steps in the stair-
case can be controlled by RV, which varies
the interbase p.d. of the u.j.t. and so aiters
the peak-point potential at which C, is
recycled. The relative d.c. levels of the
staircase output and the test transistor can
be adjusted as required by means of RV,
The waveforms obtained for the whole sys-
tem with an n-p-n transistor are shown in
Fig. 3. It is important to phase the supply
transformer secondary windings so as 10
obtain the collector sweep p.d. during the
second half of the step horizontal region as

shown in Fig. 3. If this is not done then the
traces obtained are spoilt by the slow rising
edges of the steps which cause base current
to change during the collector sweep. Direct
coupling to the cro. X and Y plates is
preferable, although the writer has obtained
quite reasonable results by using a Tele-
quipment Serviscope with direct Y coupling
and ac. coupling to the X plates. The
recycling frequency is 50/# Hz where n is the
number of steps in the staircase. With 5 or
more steps the recurrence frequency is rather
slow and a long persistence tube would be an
advantage.

Load-line display is obtained by connecting
an external load resistor in series with the
test transistor. Switch S, serves this purpose
in Fig. 1. The resulting traces are illustrated

Radiospares

|
S, soomA || { kx
g 100 S3b o2 &2 52 &
sW 4/DTJL&’ 83 dg @
. 5V o 4
240V i 100mW
Mains | S4
il

Staircase
|1 generator

Fig. 1. Main circust of curve tracer.

Square-wave |

|

|

! generator Power sUDPLY
|

in Fig. 4. The ends of the curves correspond-
with points on the required load line, The

test transistor may be heated with the load-
in circuit and the resulting shift of the

traces helps to give students a clear insight=
into the need for d.c. stabilisation ir

common-emitter circuits.

Most of the components used are no
critical. Those needing some selection are
D, to obtain 1V steps, the base inpu
resistors to obtain the required magnitud
of current increments and Ry to obtain }
deflection calibration. An alternative way o
obtaining adjustment of step height is t
tailor the value of C, or C,. The main
transformer used must have two separat
secondary windings. A Radiospares rectifie
transformer with two 45V windings wa—

External
load

Emitter
follower

Recycling
circuit

|
D 100 1-5k
Radiospares
R13™ Rec 51 C1 Co=
a7k S0u 1OCI‘I_‘ A
45Vac — Ak
"
C
02
%2 ’
6V,100mW 12V, 300mW
o

10k

Fig. 2. Circuit of siaircase generator.

wWww.americanradiohistorv.com

g Qutput g


www.americanradiohistory.com

Wireless World, December 1969

+45V

Collector supply
p.d

-45V -

+20V, ," ,’< D
X-input p.d /\‘ A ,,'/-\“\ Y ‘\
: 7\

wen L LT LU UL

A W G W

+18Vr
Trq emitter ! l L
+12V

- +6V
+aVi
4P v
+2Vg -
Y~input p.d.
+1v L

—

J___J

U U] T vt

Fig. 3. Waveforms of potential with respect to staircase generaior negative rail, when the test

transistor is an n-p-n 1ype with an external load.

used. A potential divider across one winding
provides the collector sweep p.d., and this
resistor chain should be ventilated and
mounted well away from the rest of the
circuit. A potentiometer could be used to give
incremental control of collector voltage.

Both windings need to be floating with -

respect to the c.r.o. earth terminal to allow
them to take up varying potentials in both
positions of the polarity switch. A comple-
mentary two-transistor bistable circuit’ may
be used to replace the u.j.t. if no unijunction
transistor is available.

The Y scale is 10mA per deflection volt
when Ry has a value of 100 Q. The current
scale of the displayed curves is obtained by
dividing this figure by the volt/cm setting of
the Y amplifier. For example, a setting of
0.5V/cm gives a cuirrent scale of 20mA/cm.
The X scale can be calibrated in one of
several ways. The test transistor may be
replaced by a known resistor connected
between collector and emitter terminals.
This produces an oblique line trace whose
slope is 1/R mA/V where R is the resistance
in kilohms. For example, a 1k resistor
gives 1mA/V so that the X scale can be
calibrated by interpolation between X and Y
scales. Another method is to connect the
staircase p.d. to the X input with Y input
disconnected. This gives a horizontal row of
bright spots at intervals of 1V on the c.r.t.
The method shown in Fig. 1 uses zener
diodes as a calibration reference. When
switch S, is put in the calibration position
the test transistor is disconnected and the
zener diode reference potential is connected
to the X input. The resulting trace is a
horizontal line with a bright point at each
end. The separation distance of the bright

points corresponds to the zener reference
p.d. Two diodes are used so that the cali-
bration system works irrespective of the
position of the polarity switch. The
calibration of base current increments

depends on the values of the base input
resistors. The potential applied to the resis-
tors has 1V steps so that current increments
are given by 1/R, The values 250k,
10k Q2 give current
100uA

25k and
10¢A, 40uA and

100k Q,
steps of 4uA,

Fig. 4. Characierisiic curves for (above) 2N1304—
Alp=10uA, I.=0.4mA/ern=1.5V/cm, load=
SkQ (below) 2N3819— AV, =1V, I4=3.2mA/em,

Vds 1.5V/cm, load = 5604

[—
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respectively. The adjustment of RV, allows
the first step to be set to give zero base
current. This adjustment compensates for
the wvalley-point potential of the wu.j.t.
and for the emitter junction volt drops of
Tr, and Tr,.

The curve tracer has beerr used to dis-
play characteristics of junction transistors,
field effect transistors and zener diodes.
Temperature effects can be examined and if
collector sweep p.d. is increased sufficiently
then the avalanche region of characteristics
can be displayed without damaging the
transistor. The system is capable of con-
siderable refinement but even in its simple
form it provides a valuable teaching aid that
is capable of yielding useful measurements.

REFERENCES

1. G. B. Clayton, ‘Transistor Curve Tracing’,
Wireless World, June 1967.

2. D. E. ON. Waddingion, ‘The
Transistor Pump’, Wireless World, July 1966.
3. H. R. Henly, ‘The Unijunction Transistor’,
Wireless World, March 1964.

Diode

Books Received

Hi-Fi Year Book 1970 follows the same pattern
as the previous issues. It presents in concise form
detailed specifications and up-to-date prices for
almost every item of hi-fi equipment currently
available on the British market. Details are given
of over 2,000 items from more than 300
manufacturers or importers, and there are over
700 illustrations. The first 54 pages are taken up
by seven articles describing theoretical and
practical points about speakers, tape recorders
and radio tuners. Pp.431. Price 20s, postage 3s.
IPC Electrical-Electronic Year Books Ltd, Dorset
House, Stamford Street, London S.E.1.

Classificatore Universale dei Transistori, by
Vittorio Banfi, is in two volumes. In Vol. 1
about 4,000 types of transistors with allowable
dissipation in excess of SW are described, and
in Vol. 2 about 10,000 lower power devices are
described. Data are presented in a very useful
manner; eg. power dissipation and cut-off
frequency are given for identical conditions, and
the grouping and subgrouping method used
facilitates tracking down devices for specific
applications.  Antonio  Benvenga, Editrice
Antonelliana, Via Legnano 27, 10128 Torino,
Ialy.

Radio Year Book 1969/70, lists recent
television sets, radiograms, record players,
table and portable radio receivers, mains
operated and battery tape recorders, and tape
recording accessories. There are over 1000
entries and more than half are illustrated.
The tape recorder section has been limited to
models costing up to £130. (The more expensive
tape recorders are to be found in “Hi-Fi Year
Book™.) Technical details of models are given
along with addresses and telephone numbers of
suppliers and makers. Two articles, one on
television the other on v.h.f. radio, take up the
first 16 pages. Pp. 215. Price 15s, postage
2s 6d. IPC Electrical-Electronic Year Books
Ltd, Dorset House, Stamford Stree"i, London
S.E.l.
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Simple Linear A.C.

Voltmeter

by G.W. Short*

A simple single-stage transistor amplifier can be used to improve
the linearity of a rectifier type a.c. voltmeter without altering its
sensitivity. This is often useful when an ordinary d.c. meter
with a linear scale has to be adapted for a.c. measurements.
Simply adding a rectifier would spoil the linearity and render the
original calibration unusable; at least over the lower part of
the scale. If the voltages to be measured are less than about 1 V
there is no easy way out of the problem, and if a rectifier is used,
the meter scale must either be re-calibrated or, more probably,
a fairly elaborate amplifier-rectifier circuit with at least two
transistors must be employed.

The circuit described here is for use with inputs which are
too large to justify building a sensitive millivoltmeter circuit but
small enough to impair linearity, from say, 1 to 10 V r.m.s.

A relatively simple active circuit (Fig.1) is sufficient to produce
a very worthwhile improvement in linearity at this sort of input
level while leaving the meter sensitivity virtually unchanged.
Meter multiplier resistances can be added and are calculated on
the basis of the d.c. characteristics of the meter movement, or if
desired, an existing multiplier can be used.

Operation of the circuit is quite straightforward. The meter 1s
connected between output and input of the amplifier stage,
thereby introducing a large amount of negative feedback. Study
of the circuit will show that the signal source must supply
slightly more r.m.s. current than is needed for normal meter full-
scale deflection. The extra current being the base input current
of the amplifier transistor. Looked at in a slightly different way,
the feedback current which flows via the meter back to the base
cancels all of the input signal current except that which is
needed to drive the transistor.

If the transistor gives a high current gain the base current is
so small that it can be neglected. If, for example, the working
current gain is 200—readily obtainable with modern transistors

Fig 1 The complete circuit. 1 s (+v9v)
A simple design procedure 3, i 55
is given in the text ;TBK Co
[ 10
—t
id M
R‘ LA | ™
680k
1%6# . Im | SOOUA tsd
{— ’—’_C>_“ 'm=5000)
RI'T\
BC168C ju il
OA73 ,etc
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—then the input signal current for fis.d. need only be about

0.5% greater than the nominal meter f.s.d. current. In practical
applications a 0.5% error is negligible.

Linearizing action
To account for the improvement in linearity it is easiest to con-
sider signal voltages rather than the signal currents. The non-
linearity of a rectifier-meter results from the fact that the diodes
used pass very little current until their forward zener voltage is
exceeded. An ideal rectifier would pass no current at all until
forward biased by a voltage equal to the forward zener voltage
and thereafter its forward resistance would fall to zero and un-
limited current would flow. All practical rectifiers have finite
forward resistances and curved voltage-current characteristics
which blur the non-linearity somewhat, but it is still there. ¥n
this circuit, the diodes are in the negative feedback path. If the
voltage across the diodes is too small to overcome the forward
zener voltage then the negative feedback is small. Small feedback,
however, implies high gain. It follows that for very small inputs,
the input signal is subject to something approaching the non-
feedback gain. A small signal voltage at the base is sufficient to
produce enough amplified voltage at the collector to bias the
diodes to conduction, whereupon negative feedback is increased
and the amplification made more or less independent of the
transistor characteristics.

To put some numbers in, if germanium diodes are used in
a bridge rectifier circuit, then the total forward bias needed to
overcome the zener voltage is about 500mV. If the stage gain
(base to collector) is 100, then an input of SmV peak at the base
will just make the rectifiers conduct strongly. The non-linearity
is thus reduced by a factor approximately equal to the voltage
gain. The figure of 100 for voltage gain is quite practical, as
mentioned earlier. With this order of amplification, and an input
of 1 V or more for f.s.d., the non-linearity is compressed into the
first tenth of the scale, or less, and is negligible for most purposes.

Circuit design
The circuit is not unduly sensitive to variations in supply
voltage or transistors (provided that kg is high). With the
capacitance values shown in Fig. 1 and a multiplier resistance R,,
of 1 k@ (the lowest practicable value for the fs.d. of 500 uA
chosen) the response is 10% down at 7 Hz. The upper
frequency limit depends on the compactness of the wiring and
the rectifiers. Using point contact diodes, with an amplifier built
on a tag strip supported by the meter terminals, the upper limit
was about 3 MHz. Ordinary copper oxide meter rectifiers will
give improved linearity but a much lower cut-off frequency.

A step-by-step design procedure is given below. This makes
provision for moderately peaky waveforms by allowing for peak
voltages and currents five-times the r.m.s. values.

Design Procedure

I, meter current for full scale deflection.
T meter coil resistance.
Vs — forward drop of diode at 5. 1,
1) Ic 5.1,
(2) VcE S. Ly rmt 2Vf
(3) R, = hg (Vcg — 0.7) /I for silicon transistors
R, = hp (VcE — 0.2) /I for germanium transistors
(4) R, Vee — VCE) 1
(5) Ry Vin (£sd.) /1,
(6) C, > 10/ (2 fpun-Rum Ny
(7) Cz > 1/ (2” fMIN-Rz)
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Stereo Image Width Control

579

A circuit designed to give linear control of the width of a stereo image

by A. Roberts

Although modern stereophonic recordings
of* music are steadily improving, one still
comes across disc recordings in which the
apparent image width or spread of stereo
reproduction is unsatisfactory. In some
cases excessive crosstalk between channels
reduces the image width. On the other hand,
the increasingly popular technique, used
mainly in light music, of recording the left
and right channels with little or no cross-
talk, produces odd effects such as ‘“‘hole in
the middle”. To get the best results, some
degree of control over the image width at the
reproducer appears to be desirable.

There are several well known ways of
controlling stereophonic image width. The
most popular method involves matrixing
the left hand (a) and right hand (b) signals
into a + b and a — b, introducing relative
attenuation between these signals, and then
matrixing the modified outputs into a’ and
b’ by addition and subtraction as before.
It is difficult to include gain in such circuits
and the necessary laws of the controls are
usually not easy to obtain with normal
components.

The circuit described below provides gain
and gives fairly linear control of the output
image width from 0% (mono) to approxi-
mately 165% of the image width, using two
ganged linear controls.

The action of the circuit (Fig. 1) is quite
simple. Cross-coupling the emitters of the
two transistors Tr, and Tr, by R introduces
a negative component of crosstalk in the
emitter currents. This in itself would
produce image widening if R, were not
present. When Ry is a short-circuit the
outputs are made common, and the image
width is zero. When

RzR
Ry:_zz

Ry

it cancels the effect of R, and there is no
widening of the image. If R, is greater than

RzR;
Ry

the output image is widened since not all
of the negative crosstalk currents at the
emitters is removed by Ry at the collectors.
The two outputs V" and V' (Fig. 1) can be
written as, V' —p(Va + nVs) and
Vo' = —p(Vs + nV,), where n is variable
between +1 and —o-25 for the practical
circuit. The factor p is also controlled to

give constant subjective loudness, inde-
pendent of the width setting. For a more
detailed analysis, see Appendix 2.

Practical circuit

The prototype (Fig. 2 and photograph) was
designed to operate at a signal level of
—10 dBm (250 mV r.m.s.) with unity gain
and an overload factor of 18 dB (clipping
occurs at about 1-75 V r.m.s.). Such con-
ditions should satisfy most users, more
complicated techniques are needed to
operate at higher levels without drastically
increasing the rail voltage. The control,
R; and R,,, is a two-gang I k() linear wire-
wound potentiometer, connected so that the
wipers move apart on the circuit diagram to
increase the image width.

The transistors Tr, and Tr, allow separa-
tion of the a.c. and d.c. collector loads of
Tr, and Tr, since they both operate
as current sinks to the d.c. components of
Try and Tr, collector currents. The circuit
equations are functions of the emitter and
collector resistor networks of Tr, and Tr,,
and so the output load resistances must be
large compared with the collector network
in order to eliminate errors. However,
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Fig. 1. Basic a.c. circuit of the design.

transistors Tr, and Tr, also operate as
emitter followers of the collectors of Tr, and
Tr,, providing good output isolation and
low source impedances for the outputs. In
fact the resistances presented to the col-
lectors of Try and Tr, by Tr, and Tr, are
respectively Ry and R,,, each in parallel
with the output load impedance multiplied
by the A7 of the transistors Try and Tr,.
This is effectively 30 k) each, much larger
than the network of R, R,, Ry Ry The
output source resistance has been measured
at about 30 .
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The circuit has only one drawback, it
needs to be driven from low impedance
signal sources to avoid major discrepancies
between theoretical and practical responses.
This is because the emitter resistances of
Tr, and Tr, must be small compared with
the emitter network.

Now,

Ry

Rg T

h fe
where R; is the source resistances and hye is
approximately 400 for 2N930 transistors.
Thus for R, to be less than 5 2, R; must be
less than 2 kQ. These values introduce
approximately 0-5%, error in the responses.
Overall d.c. feedback is applied to stabilize
the operating conditions, the two feedback
paths have a common decoupling capacitor
C;, so that relative drift in the two channels

is eliminated. This is desirable since it
removes d.c. from R,,. Any d.c. present in
R,, would reduce the clipping level of the
circuit.

As expected, the gain/frequency charac-
teristic is a straight line between 15 Hz and
50 kHz, +-0-5%. The input resistances are
basically those of the bias chains, and dis-
tortion is typically —45 dB of second
harmonic, relative to the working level,
250 mV. The minimum impedance the
circuit can drive to full output is 750 ().

In practice the amplitude and crosstalk
responses are precisely those predicted
mathematically in Fig. 4. Since the cross-
talk coefficient » is basically logarithmic
over a large section of the control range, the
image of a stereo signal processed by the
circuit has width nearly linearly dependent
on the control setting. This relationship
holds until the image fills the available

+20V 6:7mA

Fig. 2. Practical circuit for construction.
R, and R,; are ganged.

Fig. 3. Equivalent circuit of Fig. 1.
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Fig. 4. Calculated response of the control
cireut.
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Fig. 5. Crosstalk coefficient of processed
signals, when input crosstalk is 10 dB.
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sound stage, i.e. at least part of the image
appears to come from one loudspeaker
directly. If it is attempted to further widen
the image, the extremes will “fold back”
towards the centre and become indistinct,
because the two channels have some negative
correlation. The effect is similar to that of
phase reversal of one channel. Fig. 5
shows the output crosstalk of a stereo signal
pair processed by the circuit, when 10 dB
crosstalk is present in the inputs. Com-
parisons between this and published curves
of image width versus crosstalk! show that
the relationship between image width and
control setting is very nearly linear.
Because of the large amounts of d.c. and
a.c. negative feedback employed, the func-
tioning of the circuit is independent of the
transistor parameters, provided that Ay is
large. The measured hy of the 2Ng30
transistors used in the prototype was gregier
than 400 in cach case. BCrogs are suitable
alternatives, particularly in view of their
low cost and extremely low noise figure.

1 Harwood, H. D, “Ste_reophonic Imag'e
Sharpness”, Wireless World, July 1968,
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Appendix 1

The outputs V," and V' (Fig. 1) are to
follow the equations V' = p(Va + nVbp)
and V' —p(Vs + nVsa) where Vg and Vp
are the two inputs. When n = o the outputs
are the unmodified inputs, multiplied by p,
which in the practical circuit under these
conditions is unity. There will be a stat-
istical correlation between V. and V), in
general, therefore the subjective loudness of
the outputs will rise as » is increased
towards +1, since when n =1, V. =
—p(Va + Vp) and V' = —p(Vy + Vo).
Accordingly, the factor p is reduced to 0-625§
for the mono condition, i.e. a 4 dB reduction
in gain.

When the circuit is used to compensate
for unwanted crosstalk, the inputs can be
expressed in the form, V, = a + mb and
Vs = b + ma where a and b are the “true”
left and right channels respectively. The
operation, Vo + —p(Va + nVp) results in,

Va pla + mb + mna + nb)
—pla(l + mn) + b(m 4+ n)]

Now if n m, then Va -pa(1 — m?%),
i.e. crosstalk is eliminated and the output
is reduced in amplitude by (1 — m?). To
compensate for this gain reduction, p is
increased to 1-12 for the condition when
n 025, i.e. a 1 dB rise.

Appendix 2

Fig. 3 shows the equivalent a.c. circuit of
Fig. 2, using the small signal equivalent
circuit of the transistors, modified for
simplicity. If the emitter voltage source
resistance R. is small, the emitter voltages
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are V. and V), respectively. Stating
Kirchoff’s current junction law at the
emitters,

Ie—1,+1,—=0

and
h—1,—1,=0
Vb Va Va
Is —Rz E; 0
and
Vb Va Vb
b= "m0
Thus:
(Rz EjE Rw) Vb
Iop = Vg ———— —
o “  R.R. Rz
a;l'd
R R V,
I Vo( z + Ruw) a

RzR,, R:

So there is a negative crosstalk component
in the emitter currents. If the source
resistance R, is taken into account the
equations become rather complicated, but if
R’ is very large and the load resistance can
be neglected, then application of Kirchoff’s
law at the collectors gives,

lh—E— 15 =D0

and
Ih—I,+14=0
Adding,
Io+ Iy =1, 4+ I,
Therefore,

r’ ’ R"‘
Vb — (= Va R_( Va + Vb)
w

Spbstituu’on, manipulation and rewriting
give,
Vo' = —mp(Va + nV)
and
Vy —mp(Vy + nVyg)

where m is a constant, equal to the circuit
gain when n is zero,i.e. when RzR. = R,R,.
With the component values of the practical
circuit (Fig. 2)

m = 1and, Ry, = 2-4 kQ

Ry = 2x kQ
R: = (3 — x)kQ,

where x is the fractional rotation of the
control (between o and 1).

Fig. 4 shows the predicted characteristics
of p and »n. It is a simple matter to arrange
for the circuit to have gain. For a gain of m,
the collector components Ry, R., R,; and
R, should all be multiplied in value by m.
Alternatively the emitter components R,
R,y R, could all be divided in value by m.
Obviously the biasing should be recalculated
to ensure efficient usage of the rail voltage.

581

Variable Capacitance Diode

The variablecapacitance diode, or
varactor as it is often called, is now
quite widely used for tuning purposes,
but little information about it seems to
have been published. The capacitance of
any semiconductor junction diode
which is reverse biased varies with the
magnitude of the reverse bias, the
capacitance decreasing with the applied
voltage. In ordinary diodes the
capacitance is associated with quite high
resistive losses, but in the special
varactor diodes these losses are
sufficiently reduced for them to be very
useful devices for tuning purposes.

One example of the varactor is the
Motorola IN5145A. At 4V reverse bias
this has a capacitance of 27pF + 1.3pF
and a nominal capacitance ratio of 3.4
(minimum ratio 3.2) when the applied
bias is changed to the maximum rated
value of 60V. The nominal minimum
capacitance is thus 7.85pF. In practice
one cannot achieve quite such a small
minimum capacitance because it is
necessary 1o restrict the reverse bias to
less than 60V in order that 60V is not
exceeded under worst-case conditions.
The Q is 200 at 5S0MHz which is a good
deal higher than that of the average
inductor with which it will be
associated.

The law of variation with voltage is,
approximately, an inverse square-root
one. However, series fixed capacitance is
usually needed to allow the application
of the reverse bias and a tuned circuit
always has shunt capacitance so that the
law of variation of frequency with
voltage 1s quite a complex expression. It
turns out in practice, however, that
frequency is almost exactly proportional
to the logarithm of the voltage.

Fig. 1 shows the circuit of an
oscillator in which the frequency is
controlled by a varactor diode. The
circuit is basically that of a Colpitt’s
oscillator in which the 6.8-pF capacitor
forms one of the split capacitors and the
base-emitter capacitance of the
transistor forms the other.

Fig. 2 shows the measured frequency
of oscillation plotted against the reverse
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bias voltage V,;. The amplitude of
oscillation was about 1.1V peak. It
must, of course, be less than the
minimum reverse bias to prevent the
varactor from conducting during part
of the r.f. cycle. It should be much less
to minimize capacitance variations
during the cycle. It can be seen from
Fig. 2 that only three of the points lie
slightly off the straight line drawn
through the other 10 points and it is
probable that this 1s because of
experimental errors.

This law of frequency variation will
hold for any mid-band frequency as
determined by the inductance, as long
as the circuit continues to oscillate with
the capacitance values given.
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Fig. 1 Circuit of a transistor oscillator
using a varactor diode
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Fig. 2 Variation of oscillator frequency
with varactor bias
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Wireless World Logic Display Aid

8: Some demonstration circuits. Using a large screen oscilloscope

designed by B. S. Crank*

In this, the last article in the series,a few circuits will
be described that may be used with the Wireless World
Logic Display Aid to demonstrate various logic functions.
Also a modification to the blanking arrangements allowing
the instrument to be used with large, slow-scan demon-
stration oscilloscopes, will be discussed (See also
"Letters to the Editor", p. 519, November issue).

AND—OR demonstration unit

This unit consists of a box containing 32 switches
arranged as per Fig.91. The switches are grouped in
sets of eight and are labelled A, B, C,D, A, B,C,D. The
variables represented by the switches in a particular
group will be "ANDed" together when the appropriate
switches are operated. For instance,if S;, S5, S5 and Sg
are operated the display aid will show the functlon ABCD.
The TRUE variables are allocated red switches and the
complements have black switches.

Switches operated in different groups will be "ORed"
together. The exclusive OR function would be set up as
follows:

exclusive OR =AB+AB
=5,8 513510

Because there are four groups of switches Boolean
expressions consisting of four sets of AND terms can
be "ORed" together. Some examples are the binary SUM
and CARRY equations:

SUM = ABC + ABC +ABC + ABC

CARRY = ABC + ABC + ABC + ABC

A 8 C ) D
OS1 OSg OS3 054 O = Red toggle switch
| .55 OSS QS~ 'Sg | . = Bilock toggle switch

or

! Ose Oswo Osn Ose
@s: @ @ @
| = W A s
_I Osr Osie Osiw Osxo
G O:- .5 ._524

or

0525 0526 0527 Osza
@s @

Froni panel layoul of

9 3 ._ %2 | the AND—OR demonsiration unil.

Basic facts like AA =0 and A + A =1 can be instantl;
demonstrated using the demonstration unit. It can also
be used to demonstrate minimization (ABCD + ABCD =
ABC.etc.)

The switches used are miniature two-pole change-
over types obtainable from G.W. Smiths. A 109 reduction
on the catalogue price can be obtained if 32 are purchased.

Fig.92 shows part of the circuitry of the demonstration
unit. One four-input gate, expanded to nine inputs with
five diodes, is used for each group of switches. The
common point of the diodes is connected directly to the
input node of the gate (pins 3 or 11 of ZN330OE—see
Fig. 29, June issue). Operation of a switch will connect
the variable represented by that switch to one of the
inputs of the gate for the particular group.

Fig. 93 shows the remainder of the circuitry which
earths one of the inputs to the gate for a particular group
of switches when all switches in that group are open.

If this were not done, then, unless at least one switch in
each group is operated, the output from the demonstration
unit would permanently be at logical 1.

If the black switches are taken to represent the TRUE
variable and the red the complement, and if the output
of the unit is connected to the Z input terminal of the
display aid the unit will operate in negative logic and
will therefore perform the NAND—NOR functions.

Basic logic function unit

This consists of a box, which is plugged into the output
variable socket of the display aid, and has outputs corres-
ponding to the main logic functions. The front panel is
shown in Fig.94 and in use the Z input to the display aid
is connected to one of the gate outputs on the front panel.

The circuit is shown in Fig. 95 where it can be seen
that the OR function is obtained by feeding A and B and C
to a NAND gate. Wire-up the circuit as illustrated in
Fig. 96 using two ZN362Es.

Demonstrating sequential logic circuits

The output of the sequential logic circuits can be dis-
played on the instrument provided the frequency of
operation is low enough to be followed with the eyes.

All that needs to be done is to compare the output of the
sequential circuit with the output variables of the display
aid in such a way as to provide a Z output when both are
in the same condition. In our example of Fig.97 we have
used a two-bit binary counter which can be made to cycle
continuously or operate in a single shot mode. In the
prototype of this circuit which was built on a single plug-
in card, a four-bit counter was employed with an extra

* Assistant editor Wireless World.
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External logic
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Fig.92. Sowme of the switch wiring.
Fig.93. The remainder of the switch wiring.
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Fig.94. Fronl panel of the basic logic function unit.
(Right) A
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(Below)

Fig.97. Demonstrating
sequential circuils. A
{10 bit counter which
may be exiended lo four
or six bits,depending
upon insivumen! (vpe.
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1Co
T

' Mohostoble 8)
ot Fig. 69

Video

P23/Bs

Fig.98. Allering the blanking arrangemenis lo give beller
performance and aboul 4V oulpul for LAN Eleclronics' 19-in
oscilloscope.

switch which altered the length to three bits when
required. The switch S, allows the output of a low-
frequency multivibrator for continuous operation, or a
trigger circuit for single shot operation, to be selected.
S, causes the counter to increase one count at a time
when S, is in the single shot position.

The output of any sort of counter, be it n.b.c.d.,
Johnson, etc., can be displayed in this way so that all
the possible states are seen in turn on the screen. The
same limitations as for combinational circuits apply of
course, three outputs for Venn diagrams and Truth tables
or four or six outputs (depending on instrument type)
for Karnaugh maps.

Using the instrument with a large oscilloscope

For a demonstration it was necessary to use a large
19-inch screen slow-scan oscilloscope. The particular
instrument chosen was manufactured by LAN Electronics
Ltd. An examination of the specification showed that the
7 axis required a normal logic input of only about 4V

for full modulation of the beam.

The circuit was altered accordingly using much the
same principle as before. The blanking arrangements
used in the display aid did not prove very satisfactory
in this case as several of the dots appeared as lines.

The circuit of Fig.98 was finally employed. The 60V
power supply and the video amplifier were no longer
required and were dispensed with. The transistor of
Fig. 98 is normally held on by the base resistor. On the
receipt of a negative transient from the clock generator
the transistor switches off for a time determined by the
0.05uF input capacitor. The pulse at the collector is
used to trigger the monostable of Fig.69 (Sept. issue)
via C,. The video output to the large oscilloscope was
taken from the junction of the output of the monostable
and the video output of the logic circuits. The monostable
clamps the video output of the logic circuits and there-
fore the necessary delay between a clock pulse and the
video output signal is provided.

To revert to modification —4 in the October issue it
should have been mentioned that it is necessary to reduce
the size of the clock generator capacitors to 0.01uF to
prevent flicker.

Announcements

“‘Micro-electronics applied to digital systems® is the title of a course of
lectures organized by the Electrical & Electronic Engineering Department of
Sunderland Polytechnic. The lectures are offered both as an evening course
and a day course commencing in January.

Wireless World, December 1969

The Yorkshire Television careers film “I am an engineer—electrical”, a
16mm black-and-white film lasting 20 minutes, is now available on loan from
the Education Department, Institution of Electrical Engineers, Savoy Place,
London W.C.2.

“‘Introducing metrication into your company”’ is the tile of a oneday
seminar organized by Business & Industrial Training Lid, (161-166 Fleet
Street, London E.C.4) in association with Engineering Materials & Design 1o
be held at the following venues: Airport Excelsior Hotel, Manchester
(December 2nd); Royal Garden Hotel, London (December 9th); Airport
Excelsior Hotel, Birmingham (December 11th). The fee is £20.

Techmation Lid are to hold an international seminar on analytical
laboratory techniques at the Royal Garden Hotel, London W.8, from
December 2nd to 4th. Tickets are available from Tachmation Lid, 58
Edgware Way, Edgware, Middx.

Pye of Cambridge Lid is bringing together the aviation activities of Ekco
Electronics Ltd in the radar field and those of Pye Telecommunications Ltd in
the airport and ground-to-air communications field. The merged facility will
become the Ekco Electronics Aviation Division of Pye Telecommunications
on January lst. In a parallel move, Ekco Electronics instrument activity will
be re-named Ekco Instruments Ltd. e
Interdata Inc., of Oceanport, New Jersey, has formed a wholly-owned
British subsidiary to market its products. The new company, Interdata Ltd,
Siation House, Harrow Road, Wembley, Middx, will be responsible for the
sale of the parent company’s range of small, real-time, on-line control
computers.

Following the introduction of an all-solid-state data transmission keyboard,
the American company Ikor Inc. have opened a U.K. office at Chiltern
House, Oxford Road, Aylesbury, Bucks, to handle local manufacture and
marketing of the keyboard.

A new company, Hytron Ltd, Park Road, Crowborough, Sussex, has been
formed to manufacture and sell data communications and storage
equipment. The managing director is J. Hale and marketing director A.
Thomas.

Alfred Herbert Ltd, of Coventry, have announced the amalgamation of two of
their operating companies, Sigma Instrument Co. Lid and Herbert-BSA
Electrics Lid, to form .a new company called Herbert Controls and Instru-
ments Ltd.

Electrical Remote Control Co. Ltd, and Raymond Engineering Inc, of
Connecticut, have formed a joint company, Raymond Controls Corporation,
which will manufacture, import and market Elremco products in the U.S.A.
and Latin America.

Racal Electronics Ltd, of Bracknell, Berks, and the Antenna Products
Company of Texas have announced an agreement whereby Racal has
exclusive representation of A.P.C. outside the American continent. A.P.C. are
manufacturers of m.f., h.f,, v.h.f., and u.h.f. aerials, and specialize in log periodic

types.

Racal Electronics Ltd has announced that following discussions with the
Ministry of Technology and the Industrial Reorganization Corporation it is
selling the business and certain assets of Airmec-AEI Ltd (acquired whenit
ook over the Controls & Communications group) to the Plessey Company
Ltd.

Dixons, of 3 Soho Square, London, W.1, have been appointed exclusive U.K.
distributors for the Ikegami range of closed-circuit television equipment.

Salford Electrical Instruments has signed an agreement to market in the U.K.
the range of Petercem micro switches manufactured by Compagnie
Electro-Mécanique, of France.

A marketing agreement has been announced between B & K Instruments
Ltd and Intecole Systems Ltd, manufacturers of ‘MODULOG’ data logging
equipment. B & K will distribute ‘MODULOG’ and provide full after-sales
service in the U.K. and Eastern Europe.

The sale of Eddystone Radio’s semi-domestic receivers is now concentrated
through Alfred Imhof Ltd, 112-116 New Oxford Street, London W.C.1, who
will act as main distributor.

Amalgamated Wireless (Australasia) Ltd, have appointed Marconi
Instruments as servicing agents in the U.K. for their telecommunications test
gear.

London Weekend Television have purchased five RCA vision tape
recorders, type TR-70B, as part of their colour expansion. The contract is
valued at nearly £iM.
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The World's Smallest

WW-—104 FOR FURTHER DETAILS

UHF Radiotelephone

The Starphone is unique.
IUs the first radiotelephone designed to go
in the pocket without external wires or rods.
Operating on UHF, STC Starphone has .
an astonishing penetration of buildings
and steel structures, and can give you
instant two-way communication with your
staff over a wide area.

Write for details to
STC Mobile Radiotelephones Limited,
New Southgate, London N.11. England.
Telephone: 01-368 1200.
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EMITARE Afonic

low-noise recording tape

quiet as a mousel

don’t buy any tape —buy EMIT/:\A

THE RANGE OF EMITAPE AFONIC LOW-NOISE TAPE

88 S 100 300

LONG PLAY DOUBLE PLAY TRIPLE PLAY
509%, longer Maximum playing time on

recording time — spools up to 5" dia.—
specially designed for extended dynamic range
multi-track recorders — specially suitable for
— pre-stretched battery operated

polyester base film of recorders —extra tensile
super strength. polyester base.

EMITAPE IS AN EMI GROUP PRODUCT

WW—105 FOR FURTHER DETAILS

STANDARD PLAY
The best general
purpose tape, giving
maximum durability
at all professional
speeds. Pre-stretched
polyester base film
of super strength.

Twice the recording
time for a given size
of spool — the perfect
film for low speed,
muiti - track recorders
— superflex polyester
base film.

WWW.americanradiohistorv.com


www.americanradiohistory.com

Wireless World, December 1969

Letter from America

Japanese competition is causing some
concern in American Trade Union circles and
U9’ presidents of three of the largest
unions in the electrical industry recently
appealed to the Nixon administration to curb
imports of electrical goods. One union leader
said “This rapidly nising flood of imports
from Japan, Taiwan, Korea, Hong Kong and
Mexico has almost eliminated U.S. domestic
production in some segments of this
industry”. Another official stated that “More
than 50% of the black-and-white TV sets
sold in the U.S. during 1969 will be of
foreign manufacture”.

The situation is complicated by some U.S.
manufacturers taking advantage of the
fact that components can be sent “offshore”
to be assembled and returned on a Low
Value Added duty. The low wages being of
course the added value. According to the
Tariff Commission, about $270 million a
year of electronic products—plus some
$13 million in scientific instruments—are
involved.

One area in which the Japanese are now
making considerable inroads is the electronic
desk calculator field. In fact, it is estimated
they already have 50% of the total sales
(currently assessed at 100,000 machines a
year). A typical machine is the new Toshiba
BC-1212 which is a 12 digit, one memory
model costing less than $ 500 (£210).

Super high-gain bipolar transistors will
become serious rivals to fe.ts in the near
future. At the moment they are a little more
expensive but they do offer some definite
advantages such as lower leakage current
and wider temperature ranges. National
Semiconductor have used them in their new
LM108 op. amp.—replacing the f.e.ts used
in earlier types. It is claimed that the input
error current equals the fe.t. up to 50°C
but is far superior at 125°. Robert Wedlar,
the designer, said the current is so low at
125¢ that it could not be compared with an
f.e.t.—or even a complicated chopper
stabilized amplifier costing much more. The
performance is limited by leakages in the
printed boards, resistors and capacitors
rather than the amplifier itself. These
super-gain transistors operate at virtually
zero voltage so it is necessary to use a
bootstrap circuit in the LM108 but the
offset voltage is typically less than 1mV. The
low current error means that the 108 can be
used with configurations not possible with
more conventional amplifiers. It can operate
from source resistances as high as 10MQ,

introducing less error than other units with
10k72 sources. This high resistance allows
time delays in analogue circuits of up to one
hour with capacitors no larger than 1uF!

RCA have just released a new
time-sharing computer (model 61) which is
designed for a lease price of about $ 50,000 a
month—or a cool $2! million cash. Accord-
ing to RCA’s T. A. Smith, the computer
revolution is only just beginning and it is
destined to have a greater impact on
everyone’s life than originally envisaged.
Some of the advances in communications
expected during the next few years include
students operating “teacher” computers,
housewives using a special video console to
order groceries and automatic car control for
commuters. This last named idea is not
really so far fetched and much work has
already been carried out by various research
organizations and highway authorities using
embedded control circuits and ancillary
equipment for long-distance expressways. A
form of automatic control for cars was
demonstrated recently by the Mellon
Institute. It rejoices in the name
Computerised Energy Distribution and
Automatic Control, or CEDAC, and it is
intended to replace automotive -electrical
circuitry, improve safety—and cut repair
bills into the bargain! Two computers are
used one to control 18 functions and the
other to diagnose electrical troubles.
Integrated circuits are used extensively and
a driver-operated master display panel
transmits signals to the central computer to
perform such functions as operating door
locks, windscreen washers, power windows
and lighting. Capacity is provided for climate
control, anti-skid devices, fuel injection and
transmission and ignition sub-systems. A
digital display panel can be incorporated
which will provide instantaneous readout of
speed, oil pressure, fuel level, engine
temperature, etc. If any trouble develops,
the diagnostic computer will analyse it.

A new plastic developed by Union Carbide
would appear to have many advantages over
existing materials. It is called Parylene and it
is a better insulator than epoxys, silicones or
urethanes, has a higher resistance 1o
moisture and thermal expansion is very low.
Applications include semiconductor barrier
coatings, corrosion protection and encapsula-
tion. One company—Rockwell—has been
working with NASA developing techniques
for vacuum depositing Parylene on complex
arcuit assemblies and it is claimed that tests
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have been very successful. Not only are
electrical parameters unchanged after many
hours of stringent tests but the deposited
film can conform to very complex shapes.

In a new book entitled “A biography of
the Watsons and I.LB.M.” author William
Rodgers says ‘“In all the world, one
corporation dominates the future—I.B.M.”
The New York Times book reviewer thinks
this is a little extravagant but concedes that
I.B.M. does employ 250,000 people (more
than half are college graduates) and that
current stock value is more than the gold
ever held in Fort Knox. According to
Rodgers, I.B.M. activities “cover much of
the worlds advanced technology in space, on
the earth, under the seas and in thousands
of industries”. Although I.B.M. have a
reputation of being a forward looking,
enlightened company, I, for one, find the
move towards larger and larger conglomera-
tions very disquieting. Many business
experts are predicting a greater and
greater swing towards an international
business oriented world during the next few
years. For instance, Dr. Perlmutter,
Professor of Industry at the University of
Pennsylvania, believes that by 1985 there
will be 200 or 300 super giant
multi-national firms dominating the world.
The National Industries Conference Board
estimates that by 1975 some 25% of the
gross national product of the free world
outside the U.S. will come from branches and
subsidiaries of U.S. companies operating
abroad. Not enough people know that this is
a two-way affair—last year foreign investors
put over 24 billion dollars into U.S. industry
via the stock exchanges. This international
business accord has been welcomed by some
who feel it will help the “one
world” concept. Whether people will like
living in a computerized world, dominated
by super-national corporations is another
matter!

A great deal of interest was aroused by the
new RCA Selectavision (SV) video cartridge
tape recorder when it was demonstrated
recently. This uses laser technology and it
can be attached to any colour TV set
(although the user cannot tape his own
programmes). The tape is made of plastic and
the recordings are made by an electron beam
system. The tape or ““colour encoded master”
is then developed and converted by a laser to
a series of holograms recorded on the tape
with photoresist. After chemical treatment a
nickel master is made and this is so durable
that it can make many thousands of tapes
without degradation. The playback
equipment consists of a very low power laser
tube plus a basic form of TV camera. The
laser beam passes through the tape to the
pick-up tube which sees the image colours as
coded variations. How does the SV compare
with the E.V.R. system of C.B.S.? Well, RCA
see the most significant difference in the cost
as they expect to market the system for less
than $400 (£167). Tape prices are believed
to be around $10 for a 30 minute
programme and $18 for 60 minutes. Some
months ago C.B.S. said that the E.V.R. unit
would sell for $ 800 and tapes would be $ 40.

G. W. TILLETT.
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Operational Amplifiers

10. A triangular, square-wave generator

by G. B. Clayton, B.Sc., A.Inst.P.

The circuit to be described wuses an
operational integrator supplied with a
constant input to generate a precise tri-
angular wave. A schemati¢c diagram
illustrating the principle of operation is
given in Fig. 8. Two amplifiers are used,
one acting as an integrator (4,;) and the
other (A,) acting as a regenerative com-

parator. Diodes D,, D,, D, and D, deter-
mine the direction of current flow into the
integrator. When the comparator output
is at its positive level (V,+) diodes D, and D,
are reverse biased, diodes D, and D, are
forward biased and a current +E;/R; flows
through D, to the summing point of
amplifier A,. The output voltage of this

Fig. 8. Schematic for
generator of rriangular
and square waves.
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(Left) Fig. 9. Conditions for (a) positive and (b)
negative levels of comparator output voltage in the Fig. 8

Fig. 10. Waveforms in the triangular- and
square-wave generator.
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amplifier runs down at a rate —E;/R,C
volts/sec (Fig. 9(a) ). With the comparator
output at its negative value (V,~) a current
—E:/R, flows through diode D, away from
A, and A, output voltage runs up at a rate
+ E:/R,C volts/sec (Fig. 9(b) ).

The output from the integrator (amplifier
A)) is applied to the non-phase-inverting
terminal of amplifier 4, (the comparator)
through the resistor R;. The phase-invert-
ing input terminal of amplifier A4, is con-
nected to earth. The comparator makes a
transition between states when the voltage
between the two input terminals of A4, goes
through zero. When the comparator output
is In its positive state V,* the transition
occurs when the output from the integrator
is

o (v %;) -

and when the comparator output is in its
negative state the transition occurs when

R
€o1 “ Vet 73-;) ;

Waveforms are illustrated in Fig. 10. The
frequency and the periods ¢, and ¢, are
conveniently set by choice of R;, R and C.

A practical circuit giving component
values is illustrated in Fig. 11. A single
integrated circuit having two op. amps
formed on the same silicon chip mounted in
a single dual-in-line pack was selected for
use. There are now several of these dual
op. amps commercially available at modest
cost; in fact the price of a dual amplifier is
very little more than that of a single amplificr
and this makes multi amplifier circuits
economically attractive.

In the circuit a frequency compensating
capacitor of value 4,700 pF is connected to
the input lag compensating terminals of the
amplifier used as an integrator. No fre-
quency compensation is applied to the
amplifier acting as the comparator. Diode
clipping, using a 470  resistor and four
silicon diodes, is employed to accurately
define the comparator output swing (V,*
and V7).

The oscillograms (Fig. 12) show the
triangular and square waveforms produced
by the circuit using various values for R;,
R, and C. If the circuit were to be made the
basis of a function generator frequency
ranges could be conveniently selected by
switching in different values of C and a fine
control of frequency could be obtained by
using potentiometers for R; and R,. Unity
mark-space ratio is obtained for equal values
of R; and Ry, a variable mark-space ratio for
independent variation of R; and R,.

The circuit functions over a wide fre-
quency range from very low frequencies of
order 02 Hz to 100 kHz. The 5 kQ
potentiometer is used as a balance control to
cancel integrator drift due to initial amplifier
offsets ; the adjustment is made at the lowest
frequencies. With R, = R, magnitude, say
2 MQ, and C = 1 x«F the balance control is
adjusted to give a waveform with unity
mark-space ratio. The effects of integrator
drift are only really appreciable for the
longer timing periods and if very low fre-
quency operation is not required the
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+6V

12k

Fig. 11. Practical circuit for
the triangular- and square-

wave generator. Integrated
circutts are Motorola
MCr143s5P (dual op.amp.).
All diodes are TIS44.

TIS44

(<)

Fig. 12. Waveforms from the trianguiar-
and square-wave generator for different
values of C, Ry and Ry. In (a) C = 1 uF,
R, = 56 kQ, R, = 680 kQ; horizontal
scale 50 ms/div. In (b) C = o-or uF,

R; = 56 kQ, R, = 18 k), horizental
scale o'1 ms/div. In (¢) C = 220 pF,

R, = 27 kQ, R, = 27 kQ; horizontal
scale 1 ps/div. All waveforms, vertical
scale 2 V/div.

integrator balance control could well be
omitted from the circuit. At the higher
frequencies the output triangular wave from
the integrator shows marked switching
transients (Fig. 12(c)).

Precise rectifiers

The following section was regrettably omitted
from an earlier issue. With it we conclude
Mr. Clayton’s series of articles on op. amps.

The forward voltage drop across a solid-
state diode can cause errors when the device
is used for low-signal levels in a conven-
tional rectification or detection circuit. Op.
amps can be combined with diodes and
resistors to perform almost ideal rectifi-
cation.

For positive input signals D, is forward
biased and D, is reverse biased; the output
voltage is zero with output impedance R,.

Half Wave Rectifier

—— VA
Ro
R >
R, - D,
—— AN D1 cO

4

4

l |
For negative input signals D, is reverse
biased, D, is forward biased and the output
voltage is — e; (R,/R,) with output impe-
dance equal to the closed-loop output
impedance of the amplifier. Dependent on
the choice of R,/R, the circuit may be used
to produce gain as well as rectification. The
circuit may be adapted to summation by the
connection of appropriate input resistors to
the amplifier summing point. In this case
the amplifier will give half-wave rectifica-
tion of the sum of the input signals.
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Full Wave Rectifier (a)
*\Nﬁ/w

l
:
|
=

R b 497

el

The circuit shows an arrangement com-
monly used to obtain full-wave rectifica-
tion. The first amplifier acts as a half-wave
rectifier and the second amplifier as an
adder. For negative input signals D, is
reverse biased and e, = o; the output from
the second amplifier is thus e, — — ¢;. For
positive input signals D, is forward biased
and e, = — ¢;.. The output from the
second amplifier (the adder) is thus
€o (ei 2(— e1)) = e
Full Wave Rectifier (b)

I4 I, e ea 2o
B AN AAN g

PO,

—
e3

For positive inputs D, is reverse biased
and the two inverting amplifiers are in cas-
cade

€y R, R,
e R, R,

For negative input signals D, is reverse
biased and there are then two feedback
paths to the summing junction of amplifier
A,, one from the output of 4, through D,
and R; and the other from the output of 4,
through R;, R, and R,.

With the usual summing point restraints we

have I, = I, -+ I,. This gives
T
R, R, - R, + R, R,
R, + R,
But & =ea=e TR TR
€o (Rz Ri+ R\ Ry
€ R, R2 R_, R,

Using equal value resistors throughout
makes

| €p eD
= 1 and =
€ 4}

1

Circuit (b) offers several advantages over (a).
The current drain on the driving source is
less, for in circuit (a) the input signal drives
two amplifiers in parallel. All resistors may
be made equal in circuit (b) and equal value
resistors are easy to select for high accuracy.
Circuit (b) may be adapted to summation by
the connection of additional input resistors
to the summing point of amplifier A4,.
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World of Amateur Radio

Amateur 70-cm band coveted
British amateurs are reacting sharply to
repeated demands by prominent manufac-
turers of mobile and personal two-way
business communications equipment that the
mobile u.h.f. band should be extended down-
wards to 420 MHz, thus threatening the
entire amateur 70-cm band which currently
extends in the UK. from 425 to 429 and
432 to 450 MHz. While such proposals are
usually accompanied by the rider that provi-
sion would have to be made for amateurs, no
suggestions have been made as to how this
could be done without seriously impairing
the usefulness of this important amateur
band. When the 70-cm band was released in
October 1948, it was then 40 MHz wide, but
over the years it has been whittled down to
the present 22 MHz.

Amateurs point out that they were making
effective use of these allocations for many
years before the mobile services made practical
use of u.h.f; indeed, amateur development
paved the way for the present increasing use of
uwhf by the mobile services. Almost all
amateur television experimental work is
concentrated in this band, which is also highly
suitable for investigation of tropospheric
propagation and for moon-bouncing.

In Region 1 (including Europe), with a
few exceptions, no provision is made in the
international allocation table for mobile
services in the section 430 to 440 MHz; in
Region 2 (including U.S.A.) and Region 3
the entire allocation 420 to 450 MHz is shared
by the radiolocation and amateur services.

A pertinent indication of the potential of
these frequencies for extended distances is
shown by the recent breaking of the world
amateur 432-MHz record by a two-way
contact over the 1,185-mile path between
stations K2CBA, Petersburg, N.Y., and
WODRL, Topeka, Kansas. Similarly, an
amateur in Virginia recently became the first
to work 20 States on this band. European
activity includes frequent contacts between
the UK. and western European countries.
The present width of the band is of importance
in allowing regional sub-divisions and the
voluntary allocation of the top 16 MHz to
video transmissions for amateur television.

Long delay echoes
The renewed interest in long delay (*“cosmic”
echoes reported in August in this section has

already resulted in the total of useful reports
of amateur experiences of this strange
phenomenon rising to almost 50. Professor
Mike Villard (W6QYT), of Stanford Univer-
sity, is convinced that this is a phenomenon
“the origin of which is crying out to be
understood”. The reports now range in
frequency from 810 kHz up to and including
50 and 144 MHz, two frequency bands not
normally associated with ionospheric propa-
gation. The period of the echoes ranges from
Lsecond to two reports of ‘‘super-long”
delays of § minutes. The reports are now
spaced in latitude from Canada to Peru; in
longitude from Libya to the Marshall Islands;
in time from 1932 to this summer. Preliminary
analysis of the reports suggests that there are
two main categories of echoes, one of which
may be explainable in terms of retardation
at the ionospheric critical frequency. The
other category tends to occur at the time of
opening or closing of transmission at a given
frequency, when conditions are good for long
distance propagation, often in times of low
magnetic activity. Professor Villard (Stanford
Electronics Laboratories,  Radioscience
Laboratory, Stanford, California) would
welcome further reports from British Com-
monwealth amateurs.

The Young idea?

Recently a Cardiff youngster, Robert Ellis,
passed his Radio Amateurs’ Examination
and morse test at the age of 134 years, and thus
qualified to receive his own licence at the
minimum age of 14 years. (For many years,
minimum British age for a full licence was
16—as your contributor who acquired an
artificial aerial licence, 2BUH, at 14 and
G3VA at 16 well recalls.) An F.C.C. survey
of new amateur licensees in the United States
has shown that over the past 20 years there
have been substantial shifts to both older and
younger ages for obtaining a first licence.
Although the median age of newcomers is
now 24.0, compared to 25.9 in 1949, 36%
of them are in the age group 16 and below,
compared with only 8.5% in 1949. More than
half of the newcomers were found to have
been introduced to amateur radio through a
relative or friend who already held a licence.

During a recent 14 MHz c.w. contest, which
involved an exchange of *“age” in place of the
usual check serial number, the majority of
operators were in the late twenties and early
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thirties, though an overall spread of from
17 to 60 was noted during a short period of
participation.

The latest (1970) issue of the R.S.G.B.
Amateur Radio Call Book includes at least
a few amateurs who are known to have held
the original “three letter” call signs issued
before the First World War; pre-1939 call
signs represent about 13% of the current
licences.

Royal Signals Society
The Royal Signals Amateur Radio Society—
with a current membership of over 600
present and former members of the Royal
Signals and the R.S. Territorial and Army
Volunteer Reserve—is aiming to increase
its membership to over 1000 by the end of
1970, which is the jubilee year of the Corps.
The Society, with members in many parts
of the world, operates a headquarters statior¥
(G4RS and GB3RCS) at Blandford Camp,
Dorset; produces a quarterly journal Mercury;
operates a number of ‘“nets” on several
amateur bands and issues a number of
awards. It also operates a QSL Bureau and
acts as forum for and link between many
wartime members of the Royal Signals,
including the many amateurs who served in
the various Special Communications Units,
as well as those with much more recent
experience in Army radio communications.
General Secretary is: W.0.1 (F. of S) J.
Cooper (G3DPS), 15 Valley Road, Bland-
ford Camp, Blandford Forum, Dorset.

In Brief: Overall winners of the 1969 V.H.F.
National Field Day were the Mid-Essex VHF-
UHF Contest Group, with the Pennine
V.H.F. Group as runners-up. . . . Preparation
of the Australis-Oscar V amateur satellite
continues with the electronic package under-
going radio-frequency-interference, telemetry
sensor calibration, vibration and thermal
tests. Amsat (Radio Amateur Satellite Cor-
poration) is seeking launch facilities for this
further amateur communications satellite
from the U.S. government. . . . Thailand
recently withdrew its objections to amateur
communication between licensed Thai
stations and those in other countries. . . .
French amateurs have been instrumental in
securing a law which forbids proprietors of
apartment buildings opposing the installation
of amateur aerials. . .. The Derby society has
reported its highest ever membership—654
on the nominal role, with a fully paid-up
membership of 221 of whom 107 hold trans-
mitting licences. . . . The Clifton Amateur
Radio Society with a clubroom open every
Wednesday and Friday at 225 New Cross
Road, London S.E.14, has been planning new
activities to encourage wider membership
(details from R. A. Hinton, 58 Camilla Road,
S.E.16). . .. A revised *“band plan” for the 70,
144, 432 and 1296 MHz bands, as agreed at
the 1969 LAR.U. Region 1 meeting at
Brussels, comes into force (voluntarily) on
1st January, 1970. . . . 144 MHz contacts
have been effected by means of meteor
scatter between Bulgaria (LZ1BW) and
Holland and Luxembourg; a French
amateur, F9FT, in Rheims has contacted
SVI1AB of Athens on s.s.b. also by means of
meteor scatter.

PAT HAWKER, G3VA
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Test Your Knowledge

Series devised by L. Ibbotson*,

B.Sc., A.Inst.P., M.].E.E., M.I.E.R.E.

19. Electronics Fundamentals

1. When a particular bipolar-transistor
™ amplifier is used to amplify a sinusoidal
signal the collector current flows for
approximately 2 of the input signal cycle.
The mode of operation of the amplifier js:

(a) class A

(b) class B

(c) class AB

(d) class C.

2. Select, from the types of amplifier circuits
described below, one in which voltage phase
inversion occurs:

(a) triode—common grid

(b) pentode—cathode follower

(c) bipolar transistor—common collector

(d) field-effect transistor—common source.

3. The upper “3dB point” of one stage of a
multistage aperiodic amplifier occurs at the
frequency at which:
(a) the reactance of the coupling capacitor
is equal to the input resistance of the next
stage
(b) the susceptance of the couplingcapacitor
is equal to the total shunt conductance
(formed by the output conductance
of the stage combined with the input
conductance of the next)
(c) The total shunt capacitance (the
combination of the output capacitance, the
stray capacitance between the stages and
the input capacitance of the next stage)
has a reactance equal to the input resistance
of the next stage
(d) the susceptance of the total shunt
capacitance is equal to the total shunt
conductance.

4. Considering pentodes, bipolar transistors,
junction f.e.ts and m.os.ts, the ‘“Miller
effect” (by which the input capacitance of
an amplifying device is many times larger
when it is in operation than the “cold”
value) is normally significant in voltage
amplifiers using:

(a) any of the four

(b) bipolar transistors only

(c) bipolar transistors or junction fle.ts

but not pentodes or m.o.s.ts

(d) all except pentodes.

5. The advantage of coupled tuned circuits
for linking rf. amplifiers in cascade,

* West Ham College of Technology, London E.15.

compared to any other form of coupling is:
(a) the amplifying-device gain is greatest
(b) the gain frequency characteristic is
nearest to the ideal
(c) unwanted feedback is reduced
(d) the transformer coupling the circuits
gives extra amplification.

6. The power delivered to its load by a
normal power amplifier is supplied
(a) entirely by the d.c. supply
(b) entirely by the input signal
(c) partly by the d.c. supply and partly by
the input signal
(d) by the active device (valve or transistor).

7. A low-frequency power amplifier (using a
pentode or transistor, with a fixed supply
potential and transformer-coupled load)
will, in all cases, deliver its maximum
undistorted output power to a load which has
a transformed value presented to the device:
(a) equal to the device output resistance

(b) equal to twice the device output
resistance
(c) equal to half the device output
resistance
(d) unrelated to the device output
resistance

8. The use of push-pull configuration in a
power amplifier has a number of advantages
when compared to the use of a single-ended
configuration (using in each case devices of
appropriate power dissipation; the supply
voltage, class of operation and power output
being the same). Select from below the quoted
advantage which does not apply:

(a) non-linear distortion in the output may

be reduced

(b) an unbalanced input to the stage can be

used

(c) the output transformer is used more

efficiently

(d) the effect of variations in the supply

potential is reduced.

9. Complementary-symmeltry circuits can
be constructed using:
(a) any of the normal range of active
devices
(b) valves only
(c) bipolar transistors only
(d) bipolar transistors or f.e.ts.
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10. A particular amplifying device has a
dynamic transfer characteristic (mutual
characteristic) of which the slope increases
as the output current increases. If it is used
in a large-signal amplifier, over a range in
which this characteristic can be regarded as
parabolic, the harmonic distortion produced
will:

(a) be negligible

(b) consist predominantly of even harmonics

(c) consists predominantly of odd harmonics

(d) include equal amounts of even and

odd harmonics.

11. The application of negative feedback
to an amplifier always resultsin:
(a) an increase in input impedance
(b) an increase in output impedance
(c) an increase in signal-to-noise ratio at
the output
(d) a decrease in the harmonic distortion
produced by the amplifier.

12. An emitter-follower circuit is generally
used to match a high impedance output to a
low impedance load. In addition it imposes
on the signal:

(a) a volrage and a current gain

(b) a voltage gain but a current loss

(c) a current gain but a voltage loss

(d) a loss of both current and voltage

13. When an LC sinusoidal oscillator is
operating in its steady-state condition,
the loop gain at the oscillating frequency
must be:

(a) unity

(b) minus unity

(c) greater than unity

(d) positive, and less than unity.

14. An acuve device with an a.c. negative
resistance characteristic is connected in
shunt with a parallel tuned circuit. Oscillations
of fimte amplitude will occur provided
the maximum value of the magnitude of
the negative resistance of the device for
the particular bias used is:

(a) zero

(b) greater than the dynamic impedance

at resonance of the tuned circuit

(c) equal to the dynamic impedance at

resonance of the tuned circuit

(d) less than the dynamic impedance at

resonance of the tuned circuit.

15. The open-loop gain of an ideal operational
amplifier should be:

(a) zero

(b) unity

(c) 3dB

(d) infinity.

16. The most common fault in the operation
of directly-coupled amplifiers is:

(a) drift

(b) variation in the gain

(c) a tendency to oscillate

(d) excessive noise generation

Answers and comments, page 597
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Personalities

John M. Groocock, Ph.D., recently
appointed director of quality
control for the European area by the
Internauonal Telephone and Tele-
graph Corporation, has been with
Standard Telephones and Cables (an
I.T.T. associate) since 1958 where
for three years he was concerned
with transistor design. In 1961 he
was appointed quality assurance
manager for Transistor Division and
later assumed responsibility for
quality and reliability at both the
Harlow and Footscray semiconduc-
tor manufacturing plants. In his
new appointment Dr. Groocock will
assume overall responsibility for the
quality and reliability of all
products leaving LT.T. factories in
the European area, including the
UK. Prior 1o joining S.T.C. he spent
seven years with the Minisiry of
Supply after undertaking research
at Impenial College for his Ph.D.

M. H. Easy, director of
development at Decca Radar Lid,
has been awarded the annual trophy
of the Radar and Electronics
Association for his “outstanding

contribution to the radar and
electronics  industry”. Mr. Easy
joined the Decca Navigator

Company from the Royal Air Force
in 1945, transferring to Decca
Radar Lid at the company’s
inception in 1949. As a Squadron
Leader during the war Mr. Easy
was responsible for the ground
stations of the *“OBOE” blind-
bombing system which was used so
successfully by “Pathfinders”.

Anthony S. Pudner, M.BE,
F.ILEE., FILER.E. engineer-
inchief of the Cable & Wireless
Group for the past four years has
been appointed a director. Educated
at the Imperial Service College,
Windsor, Mr. Pudner, who is 52,
joined C. & W. in 1934. His overseas
service included two years (1950/2
in Korea in charge of the company’s
field telegraph unit. He recently
became a vice-president of the
Institution of Electronic and Radio
Engineers. Cable & Wireless have
also announced the appointment of
Peter A. McCunn as a director.
He is 46 and has been traffic
manager for the past four years.

J. C. Akerman, commercial
product manager for all semicon-
ductor devices within Mullard’s
Industrial Electronics Division since
1966 and a director of Associated
Semiconductor Manufacturers Lid,
has been appointed head of
Mullard’s Consumer Electronics
Division in succession to K. O.
Rees who has left the company. N.
Weisbloom has become commercial
product manager for all semicon-
ductor devices in the Industrial
Electronics Division. Since 1966
Mr. Weisbloom has held a similar
position in the Consumer Electron-
ics Division. The company has also
announced the following appoint-
ments in the Consumer Electronics
Division. T. Jacobs, B.Sc., who has
been with Mullard since 1953, has
become technical commercial
manager of the division. Latterly
Mr. Jacobs has been manager of the
technical services department of the
division. L. B. Johnson, B.Sc.,
M.I.E.E., becomes commercial
product manager for all semicon-
ductor devices in the division. He
joined the company in 1942 and was
at one time manager of the quality
and reliability laboratory at
Mullard, Southampton, and latterly
was commercial product manager
for i.cs in the Industrial Electronics
Division.

Wilfrid John Fry, MIERE, has
been appointed managing director of
the Electronic Instrumentation
Group of Bell & Howell Lid. Mr.
Fry, who is 42, joined the company
in 1962, having previously spent
thirteen years with the Solartron
Eiectronic Group.

P. J. N. Collaro has joined EM.I.
as marketing director for the
electronics and industrial operations
and is responsible for the direction
and development of marketing
policy for all the companies and
divisions within the organization:
S.E. Laboratories (Holdings), Preci-
sion Electronic Terminations
E.M.1.), Nickols Automatics
(EM.L), Ardente, Tape Manufac-
wring Co., EM.I. Tape, Fenel
Organization, and the six divisions
of E.M.I. Electronics. Before joining
E.M.I. Mr. Collaro was the
marketing director for Leasco and

was previously managing director of
the European division of K.L.H.
Research and Development Corp.

Welwyn Electric of Bedlington,
Northumberland, has announced
the appointment of G. R. Latham,
B.Sc., F.I1.E.E., as divisional
manager of its newly formed
Interconnections Division. Mr.
Latham has latterly been working
for the Plessey Co. where he was
employed as engineering manager,
microelectronics, at their Swindon
factory. Prior to that he was with
Ferranti Lid.,, for fourteen years. In
his new capacity Mr. Latham will be
responsible for implementing the
agreement recently signed between
Welwyn and Sanders Associates Inc:
of New Hampshire, U.S.A., under
which Welwyn will produce the
range of flexible, rigid and
multi-layered circuit boards deve-
loped by the Flexprint Division of
Sanders.

A. L. Dow, B.Sc.(Hons), has joined
Coutant Electronics Lid as a
development engineer in the Power
Supply Division. Prior to joining
Coutant Mr. Dow worked for two
years in the Micro-electronics
Division of EM.I. From 1962 1o
1967 he undertook a 1-3-1 year
sandwich course spending the
middle three years at Southampton
University studying for his degree in
electronic engineering.

Michael G. Shortland,
M.Sc.Tech.,, who is 35, and a
graduate of Manchester University
where he took first class honours in
electrical engineering in 1956 and
received his Master’s Degree the
following year, has been appointed
manager of the Control and
Automation Division of the
Electrical Research Association. In
1963 he joined BISRA (now the
Inter Group Laboratories of the
British Steel Corporation) from the
U.KA.E A, Winfrith. At BISRA he
first headed the Control Dynamics
Section but in 1964 took charge of
the newly formed Automatic
Control Section. In May 1967 he
was additionally appointed chief
engineer (automation).

Kenneth O. Rees, who recently
resigned his directorship with the
Mullard Company (which he joined
in 1947), has been appointed
director of marketing in the Plessey
Components Group. Mr. Rees, who
is 46, is currently chairman of the
British Radio Valve Manufacturers’
Association and is the Association’s
representative to the Conference of
the Electronics Industry.

Jack Hale, BSc(Eng), MILEE,
appointed managing director of
Hytron Lid, of Crowborough,
Sussex, served his apprenticeship
with B.TH. from 1948-53 and
rejoined B.T.H. as project engineer
following his service in the RN.V.R.
From 1959-64 Mr. Hale was with
PE Consulting Group Lid, as a
management consultant, before
joining Feedback Ltd as production
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manager. In 1965, he became
production director and in 1968,
was appointed a director of
Feedback Inc., U.S.A. Hytron also
announces the appointment of
Arthur Thomas, M.Inst M.C, as
marketing director. He was for some
ume with Muirhead & Co. Ltid, as
sales engineer and then spent six
years as sales manager of Muirhead
Inc., in Canada and the US.A. In
1967 he became the European
manager of Telautograph Inc. of
Los Angeles. G. P. Gates has also
joined the board as direcior of
development.. Mr. Gates was a
founder of Hytec Corporation, Los
Angeles, consulting engineers and
manufacturers of control equip-
ment. He remains a director of
Hytec Corporation, although he has
moved to England to supervise the
development of Hytron’s new range
of handwriting transmission systems
and computer peripherals.

R. M. A. Jones has been appointed
to the central management of Pye of
Cambridge Lid, as director of
planning and administration. He
joined Pye in 1933 and became
managing director of Pye Group
(Radio & Television) Ltd and chief
executive of the Consumer
Products Division in 1966.
Throughout the war he served in
the Royal Corps of Signals and was
at the time of demobilization Lt.Col.
on the staff of the Chief Signals
Officer of the 1st Corps. Mr. Jones
is also appointed chairman of Pye
Group (Radio & Television) Lud,
thus retaining his' link with this
activity. In succession to Mr. Jones,
J. T. Griffiths, joint managing
director of TV Manufacturing Lid,
has been appointed managing
director of Pye Group (Radio &
Television) L.id and chief executive
of the Consumer Products Diyision.

K. P. Kenny is appointed
marketing manager of the Marine
Division of Dymar Electronics Ltd,
of Watford. After service at sea and
ashore for a major shipping line Mr.
Kenny has spent five years with
Cossor Electronics Lid.

Obituary
Raymond Dorrington Bangay,
who retired from the Marconi

Company in 1957 after over 54
years’ service with the company
died on October 29th. Born in
1883, he joined Marconi in 1902
and later that year went to
America to help with the installa-
tion of radio stations. On his
return to England in 1907, he
started his study on the military
uses of wireless, which included

the first experiments In air-to-
ground communications. From
1921 to 1925 he was chief of

designs. Subsequently, he changed
his orientation from design to
exporting and from 1935 until his
retirement was foreign manager.
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New Products

Sub-miniature Power
Supplies

A Belclere sub-miniature encapsulated stabilized
power supply is now available from Electronic
Component Services (Worcester) Lid. The new
hermetically sealed unit is designed for
printed-circuit mounting and has a low ripple
voltage. There are four types available, with a
maximum ripple voltage of 5004 V. r.m.s.—P.S.
2009 (output 9V at 40mA), P.S. 2012 (output
12V at 30mA), PS. 2015 (output 15V at 20mA)
and P.S. 2020 (output 20V at 15mA). Overload
point is at SmA above rated output. Voltage drop
at rated load is less than 150mV. Output
voltages are +5%. Dimensions of the supplies
are 60mm long by 37mm wide by 25mm high.
Typical puices are: 1-9 at 3 Ss each or, quantities
from 50-99 at £2 9s 6d each. Non-standard types
of these power supplies can be made to order.
Electronic Component Services (Worcester) Ltd,
63-66 Foregate Street, Worcester.

WW309 for further details

Lightweight Soldering Iron

A low-voltage lightweight soldering iron, the
Tip-Touch is available from Midland Electronics.
This 6W iron requires 6V ac. or dc. and
maximum bit temperature is 320°C. Three sizes

S
o

f interchangeable bits are available with
—liameters of %, 4, and #in. The shaft is

tainless steel. Lead length is five feet. Midland

Zlectronics Ltd, Cogenhoe, Northampton.

VW317 for further details

—~ortable A.F. Power Meter

A portable battery operated a.f. power meter, type
85, has been designed by Dymar Electronics to
rovide a wide power measuring range, wide
requency response and high accuracy both of the
erminating impedance and measured power.
“welve power ranges in 1. 3. 10 sequence give
ull-scale readings from 100x t0o W 30W and an

auxiliary dB scale allows direct readings in dBm
(0dBm—1mW) from —20dBm to +45dBm. A
feature of the instrument is a temperature
compensated “square law” detector which gives
true power reading irrespective of waveform.
There is a choice of 30 input impedances
arranged in three decades from 1.250 1o 1,0000
each one being accurate to 2% and capable of
dissipating 50 watts. The frequency range is
30Hz—30kHz; accuracy is 3% between 100Hz
and 10kHz. The integral power supply is
monitored by a press-button switch on the front
panel. The baueries are two PP1 power packs
which give a typical operating time of 800 hours.
The UK. price, including batteries, is £125.
Dymar Electronics Ltd, Colonial Way, Radlett
Road, Watford, Herts.

WW301 for further details

100-watt Broadband Linear
Amplifier

A modular solid-state 100-watt broadband lincar
amplifier which operates in the 2-32MHz range
and weighs only 1kg has been developed by E.M.I.
Electronics Canada Lid. Units can be used singly
or combined in parallel for power outputs of
from 100 waus up to many kilowatts. Power
required is —24V dc. '11A. Each unit is
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compatible with the h.f. transmitter used with the
“Manpack” system, as well as with transmitters
used in mobile, airborne and fixed ground
stations. The complete amplifier is contained in a
single module measuring approx. 300 x 60 x 50
mm. Receptacles for power and r.f. input and
output are located on the face of the module.
The rear panel is used to dissipate heat, and
varions methods of heat dissipation mav be used
These include water or air cooling for large
systems and pannel or plate mounting for
Smaller systems. E.M.I. Electronics Canada
Ltd, P.O. Box 1005, Dartmouth N.S., Canada.
WW319 for further details

Monitor Diode Supply

For monitoring the rf. output of radar
transmitters operating in the 1—12MHz band the
English Electric Valve Co. has produced the type
BS600 monitor diode supply and indicator unit.
Provision is made for monitoring either by a
built-in meter which gives a reading proportionat
to the mean r.f. power input to the diode, or by
feeding the demodulated r.f. pulse envelope 1o an
external oscilloscope, in order to read the peak
power accurately. Supplies for the diode anode
and heater are taken from sockets on the front

o LD M CDLTD

panel of the instrument. A heater-voliage control,
also on the front panel, provides for adjustment of
the diode heater-voltage for all conditions of r.f.
input. The correct diode load-resistance is
built into the unit. English Electric Valve Co.
Lid, Chelmsford, Essex.

WW302 for further details

Circuit Board Faultfinder

A low-cost unit for production-line testing of
circuit boards and many types of electrical and
electronic sub-assemblies, and known as
Testmatic TM60, is being produced by

Wayne Kerr. It makes up to 59 measure-
ments in 4 seconds and gives unskilled
operators a clear indicauon of ‘O.K.,

‘High’ or ‘Low’ together with the location of any
defective test point. Programming is quick and
easy, the board for this serving also as the test jig.
All checks can be pre-set for acceptance within
any limits from +1% to + 50%. The basis of the

ar ol ¢l ulln'd&;'
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tests is d.c. voltage checks and any subsidiary
signals, circuits or supplies can be fed into the
TM60 at the rear of the unit or embodied in the
programme board.

Intermittent faults can be detected by

switching the instrument to a conunuous
repetition of the test programme, with an audible
warning device operating when the defect arises.
Outputs are provided for operating external
alarms, sorting or counting mechanisms. Price is
£695. Wayne Kerr Co. Ltd, New Malden, Surrey.
WW318 for further details

Wet Tantalum Capacitors

A range of wet tantalum capacitors is available
from General Instrument (UK). The capacitors
have low leakage current, long life and small
physical size. Capacitance values range from 1.7
to 560.0« F and working voltages from 6 to
125V. The operating temperature range is —55°C
to +85°C at the full-rated voltage or +125°C at
65% of nominal voltage. Surge voltage can be
115% of rated voltage. The capacitors will
withstand at least 2,000 hours’ operation at the
rated temperature and d.c. voltage and meet
MIL-C-3965 /D and 4F, DEF 5134-A5, AEC and
SEN specifications. Three different cylindrical
case sizes are used throughout the range of
electrical specifications. General Instrument (U.K.)
Lid, Industrial Components Division, Stonefield
Way, Victoria Road, South Ruislip, Middx.
WW307 for further details

V.L.F. Frequency Analyser

Aim Electronics have announced a third-octave
frequency analyser (TOF 260A) with a frequency
range extending from 0.5Hz up to 100kHz and
covering any eight octaves in this frequency
range. The octaves covered are pre-set to
customer requirements. The unit consists of
twenty-four filters, each covering one-third of an
octave, designed 1in accordance with
B.S.2475:1964 (which recommends centre
frequencies and equivalent bandwidths of the
filter elements). Each filter may be attenuated by
0-100% by adjustment of a ten-turn calibrated
potentiometer. The outputs from all the filters
may be selected by adjustment of the attenuators.
Typical applications include extraction of
third-octave information from unknown
waveforms and simulating the characteristic noise

of any low-frequency excitation (e.g. vibrations)
by selective filtering of white noise. Price: £600.
Aim Electronics, Bar Hill, Cambridge.

WW316 for further details

Variable Temperature
Soldering Iron

The W-TCP-2 variable-temperature soldering
pencil from Weller Electric, is a small lightweight
20-watt iron that can be run at any temperature
range from 200°F (93°C) to 450°F (233°C). The
required temperature is selected on a control unit

which gives a 24-volt feed into the iron from a
230-volt mains input. Price, including the
continuously-variable temperature-controlled sol-
dering pencil, the control unit and one tip is £23.
Extra tips are 8s each. Weller Electric Lud,
Redkiln Way, Horsham, Sussex.

WW306 for further details

Plastic Encapsulated
A.F. Transistors

Two pairs of plastic encapsulated silicon
transistors for use in 20W and 35W comple-
mentary audio amplifiers have been introduced
by Motorola. The four transistors are encased
in a compact Thermopad package (Motorola
case 90) for easy mounting and efficient heat
transfer. The n-p-n MJE205 and p-n-p MJE105
are SA transistors for use in complementary
audio amplifiers delivering up to 20W. They
have a V_, of S0V, power dissipation of 65W
and high current gain of 25 to 100 at a collector
current of 2A. The n-p-n MJE2801 and
p-n-p MJE2901 are 10A devices for use in
complementary audio amplifiers with outputs
of up 10 35W. They have a V,, of 60V, P, of
90W and high current gain of 25 to 100 at a collec-
tor current of 3A. Application notes AN433
and AN427 are available, describing respec-
tively a 20W and a 35W amplifier using these
transistors, Motorola  Semiconductors  Ltd,
York House, Empire Way, Wembley, Middx.
WW335 for further details

Plug-to-Jack ““T’” Adaptor

The r.f. components division of Sealectro have
introduced a new 75 () sub-miniature “T”
adaptor. Designated Conhex 50-185-0019 it is
designed for screw-on mating engagement and will
permit two cable-mounted plugs to be connected
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in series—the third leg accommodating a cable
mounted jack. This third leg employs a knurled
coupling nut in place of the usual hexagonal
arrangement and allows repeated disconnectiogy.
The adaptor has a gold plated body and contacts,
and Teflon insulators. Sealectro Ltid, Farlington,
Portsmouth, Hants.

WW303 for further details

Encapsulated Power Supplies
Philbrick /Nexus Research offers two encapsu-
lated power supplies with 0.01% regulation for
cither 115V a.c. or 230V a.c. power lines. Model
2203 has a +15V +100mA output, the 2204 a
+15V +50mA output. These power supplies
have 0.005% load regulation and less than +40
p.p.m/°C temperature coefficient. The unit is
short-circuit protected and has automatic
overload tracking. The units are capable of
output trimming (optional) to +15.00 V or
without trimming the units will put out +15V
+0.03V. Model 2203 costs £30 (1-9) and model
2204 £23 (1-9). Philbrick /Nexus Research, 81a
North Street, Chichester, Sussex.

WW308 for further details

Card Programmed Switching
Matrix

The Sealectro SCR1010 is a multiple
switching device which can be programmed
in seconds by the insertion of a pre-punched
plastic card. The device Ccontains 100
individually operated single-pole switches
which, prior to insertion of a card are at an
open setting. Any number of cards may be

programmed by pre-punching with up
100 holes, corresponding to the switcl=
positions, and stored ready for use. When :
particular programme is chosen, thr
appropriate card is inserted in a slot in th
switching device which then automaticall:
senses the card and closes the switche
corresponding to the punched holes
Interlocks prevent operation from ar-
incorrectly punched or misorientated carc
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The switches are rated at 250mA 50V d.c,
and the complete unit has a guaranteed life
in excess of 1,000,000 operations.
Programming Division, Sealectro Ltd,
Walton Road, Farlington, Portsmouth,
Hants. PO6 1TB.

WW327 for further details

Wideband Oscilloscope

Features of the Marconi TF 2210 wideband
oscilloscope include dual timebase, delayed
sweep facility, dual trace with internal
triggering from either of two identical Y
channels and sensitivity of S0mV /cm from
d.c. to 100MHz. In conjunction with the two
identical timebase generators, the delayed

sweep facility can be used for detailed
examination of virtually any part of any
waveform. The same waveform can be
displayed for examination on a fast delayed
sweep or a slow delaying sweep or examined
simultaneously in both fast and slow sweep
forms on separate traces. By means of a dual
trigger delay, a controlled double image can
be displayed for comparison of one part of a
waveform with another. With long delay
times, jitter can be obviated completely by
use of gated delay. Combination of the dual
timebase facility with the dual trace Y
input system allows two different waveforms
10 be viewed at two sweep speeds. The
result is a highly informative display
comprising four separate traces. Marconi
Instruments Ltd, St. Albans, Hertfordshire.
WW325 for further details

Signal Lamp

Designed for mounting directly onto a
printed circuit assembly, a recently
introduced Bulgin signal lamp has four
mounting pins on 0.1 x 0.3in (2.54 x
7.6mm) centres and thus fits proprietary
boards having a 0.1 in standard matrix. The

lamp body has a maximum working rating of
30V at 0.5A and accepts two different lens
types—domed end or flat end (as shown in
accompanying illustration). Both types of
lens are a push fit on the body and are
available in a choice of five transparent
colours, red, amber, green, blue and water
clear, and five translucent colours, red,
orange, green, blue and white. The lamps
have order numbers D965 (transparent) and
D966 (translucent) for flat lens, D967
(transparent) and D968 (translucent) for
domed lens. A. F. Bulgin & Co. Ltd,
Bye-Pass Road, Barking, Essex.

WW330 for further details

Miniature V.H.F.

Receiver

Weight, including rechargeable cells, of the
crystal-controlled Type CO.442 Tele-Tracer
v.hf. pocket receiver is just over 100g (31
ounces). Four different paging facilities can
be supplied: tone only; tone and light; light
only; tone and speech. A prefocused lamp of
special design enables the light signal to be
seen in daylight. Three types of power supply
are available: a rechargeable cell which is
automatically recharged when the receiver is
placed in a charging rack; a throw-away
mercury battery; a slide-in rechargeable
battery cassette which can be recharged
whilst detached from the receiver. The
receiver conforms with the new G.P.O.
regulations for v.h.f. pocket paging systems
which come into force in January 1970, and
is made by Cass Electronics Ltd, White Hart
Yard, Guildford Swreet, Chertsey, Surrey.
WW328 for further details

Paging

Miniature Condenser Micro-
phone

A miniature microphone manufactured in
Sweden by the Pearl Microphone
Laboratory weighs 40g, is only 75Smm long
X 18mm diameter and incorporates an f.e.t.
amplifier. A supply of 0.5 t0 0.8mA at 67.5V
is required but because of the wiring

&=
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arrangements used only a 2-core flexible
cable is required. Frequency response is
from 30Hz to 20kHz, dynamic range is
126dB and sensitivity, at ldyne /cm?
100mN /n? is —50dB. The case and
cartridge are designed so that noise is not
produced by the microphone rubbing
against clothing. This microphone is
available with an omni-directional response
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pattern (Type DC-20) or a cardioid patiern
(Type DC-21). Both types are supplied with
a 20ft cable and a stand adaptor. Jagor
Interelectric Ltd, Mercury House, Hanger
Green, Ealing, London W 5.
WW326 for further details

Resistivity Bridge

The battery operated Radley MKkIII
resistivity bridge is designed to measure the
resistivity of semiconductor materials in the
range 107 to 10* ohm-cm. Integrated
circuit operational amplifiers are used with a
pulse counting phase discriminator for

accurate null detection. The null indica-
centre  zero

tor—a microammeter—is

driven by the phase discriminator operating
in a digital mode so that directional
proximity of the null is also indicated. Bridge
accuracy of +1% is claimed. A simple
four-in-line configuration is used in the
probe system for which low cost replaceable
contacts are available. Soil resistivity may
also be measured by changing the probe
head for an array of earth spikes. The
bridge costs £245. J. A. Radley (Labora-
tories) Ltd, 220 Elgar Road, Reading, Berks.
WW331 for further details

100-W Audio Amplifier

A feature of the Centurion audio amplifier
is that its power output of 100W r.um.s.
across 4 Q2 may be open- or short-circuited
without adverse effect. Four input channels
are provided, each with an individual
volume control and suit a wide range of
signal source levels from 1mV to 20V. The
input channels are electronjcally mixed by
separate circuits, and the final output may
be adjusted with treble, bass and master
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volume controls. Overall frequency response
is 20Hz to 20kHz + 1dB. Signal-noise ratio
is less than 70dB and harmonic distortion at
1W and 100W is less than 0.1% and 1%,
respectively. The Centurion is listed at £99
and is available from Adastra Electronics
Ltd, 167 Finchley Road, Swiss Cottage,

London N.W 3.
WW324 for further details

Digital Voltmeter

The SM212 digital voltmeter has a full scale
indication of *9999 and measures up to
1kV in five steps: 100mV, 1V, 10,V 100V
and 1kV. Resolution is 104V at the 100mV
step. The first three steps up to 10V are
direct reading and the input impedance is
more than 1000M 2 . The input voltage at
the other two steps is attenuated and input

impedance is 10Mo2 +0.1%. Accuracy on
the direct steps is +0.01% +1 digit, and on
the attenuated steps it is +0015% =+1
digit. Digitization ume is 30ms and the
display consists of four in-line side view

numerical indicator tubes with integral
decimal points, and one side view polarity
indicator. The SM212 which has a common
mode rejection of more than 140dB is
available from SE Laboratories (Engineering)
Litd, North Feltham Trading Estate,
Feltham, Middlesex.

WW323 for further details

Storage Cathode-ray Tube

The Type E714B direct view storage Cr.t.
introduced by E.E.V. is intended for use in
oscilloscopes, and incorporates the electro-
static method for flood-gun and writing-gun
focus and for deflecion. The tube has a
robust storage layer and uses an aluminized
P31 screen. In the storage mode, typical
light output is 175 fi-lamberts. Variable
persistence gives a choice of storage time
from several minutes to less than one second.
With the flood gun switched off and
provided no further writing - is applied,
storage time extends to several days. The

tube has a writing speed in the storage mode
of 0.5cm/us, a deflection sensitivity of
approximately 12V /cm in both axes, at a
writing beam voltage of 1.5kV, a typical line
width of 0.4mm in the cr.t. mode. The
English Electric Valve Co. Ltd, Chelmsford,
Essex.

WW329 fotr further details

A.C. Microvoltmeter

The Comark a.c. microvoltmeter type 1251 has a
maximum sensitivity of 30 4V fsd. with a
resolution of 0.30 u V per scale division on a scale
length of 120mm with d.c. output. The
instrument has 12 fixed calibration ranges
covering 100 u V fis.d. to 30V fis.d. Sensitivily 1s
continously variable up to a maximum of x 3 on
all ranges. The variable sensitivity control does
not affect the calibration of the instrument on
fixed ranges. The input impedance is greater than
SM @ in parallel with 20pF on the most sensitive
ranges, increasing to 10mQ in parallel with 20pF
on the less sensitive ranges. Response is flat from
10Hz to 20kHz on 1004V range, 10Hz to 50kHz
on 300uV range, and 3Hz to 200kHz on the
remaining ranges with —3dB points at 50, 200
and 500kHz respectively. Accuracy is given as
+3% of fsd. and the instrument, which
measures average value, is calibrated to indicate
the r.ms. value of sine waves. A d.c. output,
proportional to meter reading, of 1V for fis.d. at
2mA is provided, permitting the instrument to be
used as an ac./dc. converter for digital
voltmeters, etc. Comark also produces a similar
a.c. millivoltmeter type 1241 but this has no

variable sensitivity. It covers the range from 1mV
fsd. 1o 300V fsd. in 12 ranges with a flat
response from 3Hz to 200kHz (—3dB 1Hz to
500kHz). The normal response time is less than
0.1s extending to approximately 2s for
low-frequency measurement. Both instruments
are battery powered. Comark Electronics Ltd,
Brookside Avenue, Rustington, Littiechampton,
Sussex.

WW304 for further details

Op. Amp. Power Supply

Farnell’s A15 power supply has two nominal
outputs arranged to provide 15V-0-15V at
100mA. Each output can be varied over the
range 12V to 17V. Alternatively, the
outputs may be connected in series to obtain

www americanradiohistorv . com

Wireless World, December 1969

24V to 34V. Two separate controls are
provided and effect both ganged adjustment
and independent variation of one output.
Stability during zero to full load variation
and +10% mains change is better than
2mV. Ripple and noise content is less than
1mV p-p. Protection is afforded by means of
cut-back and current limiting circuitry an
mains fuse. The unit may be purchased as a
printed circuit card at a price of {18 or as a
modular sub unit with cover, mains lead
and terminals for £20. Farnell Instruments
Lid, Sandbeck Way, Wetherby, Yorkshire.
WW322 for further details

Plastic S.C.Rs

Transiiron Electronic Lid has introduced a range
of low-cost silicon planar s.crs in a parucularly
rugged TO-92 plastic package. These devices are
ideally suited to lamp and solenoid driving, sens-
ing and timing applications and for motor control
and other industrial and consumer switching
problems. Designated 2N5060—64, there are 30V,
60V, 100V, 150V and 200V types with peak pulse
currents up to 40A and extended blocking voltage
capability up to 300V. Other versions with tigh-
tened or relaxed specifications for gate-trigger
current are also available. Moisture reststance is
to Military Standard 202C (Method 106B) and the
packages are tested for thermal and mechanical
stress, including constant acceleration to 40,000g
on each axis for 32 hours, vibration shock and
simulated fall, and corrosiont resistance. Transit-
ron Electronic Lid, Gardner Road, Maidenhead, l
Berks.

WW320 for further details

Signal Generator-
Synthesizer

The French Adret Codasyn 201 combines the
functions of a signal generator (modulation,
attenuation and sweep) with the accuracy of
a synthesizer (digital frequency selection and
coherent spectrum derived from a crystal
controlled oscillator) and is intended for use
as an exceptionally accurate and stable
coherent frequency source over the range
0.1Hz to 2MHz. The instrument
incorporates a very stable crystal oscillator in
a proportionally controlled oven followed by
a phase locked harmonic generator and
digital circuits using what is claimed to be a
unique frequency synthesis design. Digital
dividers provide a spectrally pure output
whose frequency stability is + 1 x 10-"/day.
Higher stability of + 2 x 107%day is

optional. Output frequency is controlled==

by eight digital dials with resolution to
0.1Hz. In addition, a calibrated search or
interpolation oscillator provides smooth
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frequency control between all digital steps
up to 100kHz. Resolution and stability of
this oscillator permit a meaningful setting of
0001Hz. A separate calibrated variable
oscillator covers the band 0.1Hz to 2MHz
without range change. High level output
voltage is + 13dBm +0.5dB (1V r.m.s.) into
50 Q for c.w. and fm. modes, or +7dBm
+0.5dB (0.5V r.ms.) into 50 Q for the a.m.
mode. Attenuated output is — 1dBm
+0.5dB (0.2V r.m.s.) into 509 for c.w. and
fm, or —7dBm +0.5dB (0.1V r.ms.) into
500 for a.m. Frequency response is within
+0.5dB over the entire frequency range.
The Adret Codasyn 201 is marketed in the
U.K. by Racal-Electronics Ltd, Western
Road, Bracknell, Berkshire.

WW321 for further details

Ferrite Packages

A range of packages for handling and mounting
small and awkward shaped pieces of ferrite has
been developed by the Industrial and Electronic
Components Division of Plessey. The
packages—‘Maxi Packs’—can be used where

circuit-board area and space are not at a
premium. The ferrite circuitry, built by Plessey
according 1o

the particular requirement, is

encapsulated in a resin block which is finally
enclosed in a plastic box. As the electrical
contacts to the component are made via either
terminal spills or printed-circuit termination pins,
all of which are on one face of the box, mounting
in either the upright or inverted positions is easy.
They are available in ten sizes. Plessey Co. Ltd,
Swindon, Wilts.

WW312 for further details

Transistor and Diode Tester

Model RK66 is another tester in the range
supplied by K.S.M. Electronics Lid, and

) ] * e

the instrument has the following
specification. Transistor measurements:
leakage current, 1 nA and above; collector
current, 1 nA to 2A fs.d.; collector voltage,
0-12V; base current, 0-150mA; and hje
(1kHz); 0-1500. Diode measurements: for-
ward voltage drop (at 2A) 0-12V d.c;
reverse voltage, 0-1kV d.c. f.s.d.; and reverse
current, 10 nA and above. K.SM.
Electronics Ltd, Bradmore Works, Brad-
more Green, Brookmans Park, Herts.
WW332 for further details

Novel Reed Switch

A magneuc reed switch manufactured by the
Gordos Corporation of the U.S.A., and marketed
in the UK. by B & R Relays, contains blades
twisted from their normal planes which open and

—

close using a sliding or wiping action. This wiping

action maintains low contact resistance, and
contact bounce is reduced to some 705
(compared t0 a standard tume of about

Ims) giving increased life. Contact resistance
of 100m ¢ remains relatively stable throughout
the life of the switch which is in the region of
more than 10° operations. Maximum operating
time is 504 and maximum contact rating is
0.5A at 150V d.c. Two models are available,
designated MR 1148 and MR 1348. Both have a
nominal coil-power requirement of S0mW and
identical specifications. The difference is in
diameter of the glass container. MR 1148 is
2.67mm and MR 1348 is 3.2mm. Length is the
same at 53mm. B & R Relays Lid, Temple
Fields, Harlow, Essex.

WW310 for further details

V.H.F. Tetrodes

Two new, air-cooled, high-power, ceramic-metal
tetrodes (types YL1470 and YL1480) are
announced by Mullard. They have a high gain
(greater than 300) that enables them to be used
with solid-state drive circuits that are simpler
than those needed with other high-power output
valves. With a drive input of 22W the Y1.1470
gives an output of 6.6kW at frequencies up to
110MHz; up to the same frequency, the YL.1480
requires a drive of 40W to produce an output of
12.5kW. Mullard Ltd, Mullard House,
Torrington Place, London W.C.1.

WW305 for further details

Sensitive Cadmium Sulphide
Cell

A sub-miniature cadmium sulphide photocell is
now available from Mullard. Type RPYS58, it is
made by a new ‘monograin’ construction
technique that gives the cell high sensitivity and
virtual freedom from initial zero drifi. Other
electrical parameters remain within 40% of their
original values during life even when the cell is
operated at maximum dissipation. The cell is
encapsulated in a transparent plastic. The
electrodes are very close together—about
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40um—and have a large area of contact. Hence,
the resistance is much less than that of a
conventional cadmium sulphide cell, a typical
value being 6002 at 5O lux from a light source
with a colour temperature of 2700°C. The RPYS8
has a maximum permissible dissipation of 200mW/
and an ambient temperature operating range
extending from —40 to +70°C. It measures
approximately 6 x 6 x 2mm without its flexible
leads, which are 37mm long and spaced for
standard printed-circuit grids. Mullard Lutd,
Mullard House, Torrington Place, London
W.C.1.

WW311 for further details

Non-polarized Tantalum
Capacitors

A range of non-polarized solid tantalum
capacitors is announced by General Instrument
UK). Designated NPMCS, the capacitors range
from 0.034 to 160 uF and standard tolerances
are +20% and +10%, but +5% types are
available. Typical capacitance variation with
temperature is —4% at 55°C and +85°C
referred to 25°C. Full rated operating voltage can
be applied throughout the temperature range
55 to +85°C and surge voltage over this range
of temperatures can be 130% of rated voltage.
These capacitors are basically two (MCS)
capacitors connected cathode-tocathode in a
bakelite case. They are partcularly suit-
able for use in circuits where the reverse
voltage is too high for polarized types.
General Instrument (UK) Ltd, Stonefield Way,
Victoria Road, South Ruislip, Middlesex.
WW314 for further details

Power Regulator Module

Emihus Microcomponents have introduced a d.c.
power regulator module, measuring approx. 60
x 30 x 25 mm, which is adjustable over the
range 3.5V to 30V and which will supply a load
circuit of 0.6A over this voltage range without
any deraung. The load current may be extended
up 16 20A by means of external transistors. Both
positive and negative 1ypes are available. The
regulator 1s designed to withstand very large
variations of input voltage and the stabilization
factor is typically 1100:1 at V,,=10V. The
operating temperature range is 0 o 100°C and
the 1o1al power dissipation of the module in
standard form is 6W at 40°C. Temperature
coefficient is typically 0.02%°C and recovery time
50ms (for a 250mA change in load current
recovering 1o 50mV). Emihus Microcomponents
Ltd, Glenrothes, Fife, Scotland.

WW31S5 for further details
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December Meetings

Tickets are required for some meetings : readers are advised,
therefore, to communicate with the society concerned

LONDON

1st LE.E —Discussion on “Wideband techniques and
the local telecommunications network of the future” at
17.30 at Savoy Pl., W.C.2.

2nd 1.E.R.E.—“The design of active filters” by Dr.
A. G. J. Holt at 18.00 at 9 Bedford Sq., W.C.1.

4th L.E.E—*The commercial exploitation of research
and development” by J. C. Duckworth at 17.30 at Savoy
rl, W.C2.

4th LE.R.E—“Computer-based telemetry systems
for distribution management” by R. A. F. Smythers
at 18.00 at 9 Bedford Sq., W.C.1.

Sth LE.E.—Discussion on ‘‘Mcasurements using
c.r.t. displays™ at 17.30 at Savoy Pl, w.C.2.

8th LE.E./I.Meas. Control.—"“The Concorde’s flying
control system” by L L. Rye at 17.30 at Savoy Pl,
Ww.C.2.

10th LE.RE.—"“Computer-aided instruction” by
Inst. Captain G. Huggett, RN, at 18.00 at 9 Bedford
Sq., W.C.1.

10th B.K.S.T.S.—*The acoustics of the Royal Albert
Hall” by K. Shearer at 19.30 at the Colour Film
Services, Portman Close, Baker St.,, W.1.

11th 1LE.R.E./LLE E.—Third lecture on “Physiology
for engineers” at 18.00 at St. Bargholomew’s Medical
College, EC.1.

11th L E.R.E.—*Passive satellite communications” by
R. L. Harris at 18.00 at 9 Bedford Sq., W.C.1.

11th R.T.S.—*New large-screen television projector”
by I. Lake at 19.00 at L.T A, 70 Brompton Rd., S.W.3.

15th IE.E.—Discussion on “Gallium arsenide
lasers” at 17.30 at Savoy Pl., W.C.2.

16th LER.E/LEE—Discussion on  ‘“Non-
magnetic  digital recording techniques” at 18.00 at
9 Bedford Sq., W.C.1.

“17th LEE—Discussion on “Llcctron-opuical design
techniques” at 14.30 at Savoy P1, W.C.2.

17th LE.R.E.—Discussion on ‘*‘More engincers in
management?” at 18.00 at 9 Bedford Sq., W.C.1.

18th LE.E.—Discussion on *“Radio interference
measurements” at 17.30 at Savoy P, W.C.2.

BATH
10th LE.RE.—*Noise in transistor circuits” by
P. J. Baxandall at 19.00 at the Technical College.

BIRMINGHAM

11th LERE.—*Quasars: the most powerful
transmitters in the universe” by Dr. P. J. S. Williams at
19.15 at the University.

BOURNEMOUTH

2nd LE.E.—*Electromagnetic levitation” by R. B.
Owen at 18.30 at the College of Technology.

3rd LEET.E~—R. Aero. Soc—"‘Automatic flight
control” by A. J. Colwell at 20.00 at the Anglo’ Swiss
Hotel.

BRISTOL

16th LE.E.T.E-—"Electrics & electronics in heavy
industries” by A. R. S. Gough at 19.30 at Queens Bldg,,
the University, University Walk.

CAMBRIDGE

9th I.E.E.—*‘Electromagnetic levitation” by H. Bolton
at 19.30 at Cambridgeshire College of Arts and
Technology.

11th LE E./1.E.R.E. —*‘Circuit optimization by digital
computer” by J. S. Reynolds at 20.00 at Engng.
Labs, Trumpington St.

CARDIFF

10th 1.E.E./LE.R.E—"Electronics in the nation's
economy”’ by 1. Maddock at 18.30 at UW.IS.T.

12th S.E.R.T.—“High-fidelity and public address” by
J. Davies at 19.30 at Llandaff Technical College.

17th R.T.S.—"“Loudspeakers—their history and
development” by R. L. West at 19.00 at B.B.C. Llandaff.

COVENTRY
4th LE E./1.E.E.T.E —*Satellite communication” by
J. M. Brown at 18.30 at Herbert Art Gallery.

EDINBURGH

9th 1.LE.E/LE.R.E.—"Project planning and
control” by J. Brennan at 18.00 at the Carlton
Hotel, North Bridge.

EVESHAM
9th LE.R.E—*"The Post Office Tower” by S. G.
Young at 19.00 at the B.B.C. Club.

GLASGOW

8th 1.E.E/LE.R.E.—*“Project planning  and
control” by J. Brennan at 18.00 at the University
of Strathclyde.

19th S.E.R.T.—“Transistors in logical circuits” by
G. Roberts at 19.30 at 70 Bothwell St,, C.2.

IPSWICH
16th LEE—*"Automatic landing of aircraft” by
A. W. Jolliffe at 18.30 at Great White Horse Hotel.

LEEDS
2nd L E E—"The management of major electronic
projects” by J. W. Sutherland at 18.30 at the University.
9th LE.E.—*Radar data processing techniques with
application to air traffic control” by Dr. P. J. C. Child at
19.00 at the University.

LEICESTER
9th R.T.S.—*"Decca Navigator” by R. S. Trevelyan at
19.30 at Vaughan College, St. Nicholas Circle.

LETCHWORTH
1st L.LE.E—"‘Colour television” by P. L. Mothersole
at 15.00 at the College of Technology.

LIVERPOOL
10th LE.R.E.—“Information theory and code
design” by S. B. Wilson at 19.00 at the University.

MANCHESTER

3rd I.E.E.—*“Computers and communications” by
Prof. R. L. Grimsdale at 18.15 at UM.LS.T.

4th S.E.R.T.—*Ferguson colour television
receiver” by K. Harris at 19.30 at the Renold
Bldg., UM.IS.T.

11th LE.R.E—"Pulse code modulation” by G. H.
Bennett at 19.15 at the Renold Bldg., UM.15. 1.

NEWCASTLE-UPON-TYNE
10th LEE./.LERE.—"Hybrid integrated circuits”
by T. D. Towers at 18.00 at the Polytechnic.

NOTTINGHAM

16th 1.E.E.—"Concorde c¢lectronics” by H. Hill at
18.30 at the University.
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PORTSMOUTH

10th LE.R.E~—*Stripline drcuits in microwave
equipments” by J. M. H. Chambers at 19.00 at
Highbury Technical College, Cosham.

READING
11th LE.R.E.—*Solid state displays” by L. H. Lea at
19.30 at the University, Whiteknights Park.

RUGBY

2nd LE.R.E.—*Application of electronics to aero
engine design” by D. R. Foulds at 1830 at the
College of Engineering Technology.

RUGELEY
4th 1.LE.R.E.—*Loudspeakers” by Dr. A. R. Bailey at
19.00 at Shrewsbury Arms.

SHRIVENHAM

2nd 1.E.E./1.E.R.E.—"“Impact of micro-clectronics for
circuit design” by C. S. Den Brinker at 18.15 at
RM.CS.

SOUTHAMPTON

2nd 1.E.E.T.E—"“Engincering education & training
for the 1970s” by R. Bray at 19.30 at the British Legion
Centre, Cumberland Place.

ST. HELENS
18th S.E.R.T.—*“Amateur radio opertion” by E. H.
Lewis at 20.00 at the Technical College.

TREFOREST
2nd LEE.—“The clectronic wattmeter” by P. C.
Joslin at 19.00 at Glamorgan College of Technology.

WORCESTER

10th B.CS./1.Prod.E.—"*Computer aided design” by
K. Thompson at 1930 at the Technical College,
Deansway.

Late November Meetings

ABERDEEN

26th 1LEE—‘“Large scale integration—why,
where and when?” by D. D. Jones at 19.30 at Robert
Gordon’s Inst. of Technology.

BELFAST

25th LE.RE—*“Audio frequency hi-fi amplifiers™
by 1. Hardcastle at 18.30 at the Ashby Inst., Queens
University, Stranmillis Rd.

DUNDEE

2Tth  1E.E—*Large scale integration—why,
where and when?” by D. D. Jones at 19.00 at the
University.

DURHAM

26th LE.E.T.E—*“Modern techniques of air-
traffic control” by J. Henderson at 19.30 at the
University’s Science Labs., South Road.

FAREHAM

27th LE.E. Grads.—*Brain cell to micro-circuit—
pattern recognition” by Dr. I. Aleksander at 19.00 at
H.M.S. Collingwood.

INVERNESS

25th  LE.E.—'Large scale integration—why,
where and when?” by D. D. Jones at 19.30 at the
Technical College.

LEEDS

25th LEE.—"Use of satellites in long-distance
communication” by H. Stanesby at 18.30 at the
University.

NOTTINGHAM

20th RT.S—*“The design of colour video tape
recorders” by W. Silvie at 19.30 at the B.B.C. Studios,
Wilson House, Derby Road.

READING

24th LE.E—“Hi-i” by J. Moir at 19.30 at the
J. J. Thomson Laboratory, the University, White-
knights Park.

25th LE.R.E—"Automatic test equipment” by
O. H. Davie at 19.30 at the J. J. Thomson Laboratory,
the University, Whiteknights Park.

SOUTHAMPTON

25th LE.E.—Faraday Lectur ‘‘People, com-
munications and engineering” by J. H. H. Merriman
at 10.30 and 14.30 (students) and 18.30 (public) at
the Guildhall.
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Answers to
““Test Your
Knowledge’—19

Questions on page 589

1. (¢

2. (d) Valves, bipolar transistors and fee.ts are broadly
analogous in their use in most basic amplifier circuits.
Phase inversion occurs in the device only when the
cathode, emitter or source respectively is the common
electrode in the circuit.

3. (d) At mid-band frequencies in a properly designed
amplifier this shunt capacitance has much too small a
susceptance to draw significant current. As the
frequency is increased the capacitive current increases,
the output voliage falls, and additional phase shift is
introduced.

4. (d) In a pentode the screen grid reduces the
control-grid /anode capacitance to such an extent that in
normal circuits the Miller effect is insignificant.

5. (b) By adjusting the degree of coupling so that
“double-humping” just starts 10 occur the output is
almost constant in amplitude over a band of frequencics
and drops rapidly outside that band.

6. (a) The input may take power, as in the case of a
bipolar transistor amplifier, but this power is dissipated
in the transistor.

7. (d) The optimum load causes the output current and
voltage 10 swing up to the “knee” of the most extreme
characteristic which may be reached (this will be
determined by limitations which depend on the
particular device), and down almost 1o cut-off. It
appears that the maximum power transfer theorem is
violated here, but this is not so because the input signal
amplitude, and hence the value of the Norton
equivalent current generator at the output, is not a
fixed parameter,

8. (b) The inputs to the two devices must be balanced
about the supply common line.

9. (d) Complementary symmetry circuits use devices
requiring supply potentials of opposite polarities; i.c..
n-pn and p-n-p bipolar transistors; n-channel and
pchannel fe.ts.

10. (&

11. (d) The input impedance, the output impedance and
the signal-to-noise ratio each may be increased or
decreased depending on the details of the circuit.

12. (¢

13. (a) When the oscillations are building up the
loop-gain must be greater than unity, but the output
amplitude will stabilize at a value at which
non-linearity reduces the gain to unity.

14. (d) The power absorbed by a resistor of value R,
when the voltage across it is V, si V*R. If R is negative
power is given out by the resistor. So long as the
negative shunt resistance is smaller than the positive
shunt resistance more power is delivered to the circuit
than is absorbed. As oscillations build up nondlinearity
in the device characteristic reduces the mean ac.
resistance until it is equal in magnitude to the dynamic
impedance at resonance of the tuned circuit.

15.(d)

16. (a]
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BUIGINRBREGISITNRGOMBONENTS

HAVE BEEN STANDARDISED BY
LEADING MANUFACTURERS [N
OVER FORTY INDUSTRIES

TAKE PLUGS & SOCKETS

Bulgin Plugs and Sockets are incorporated in equipment, ranging from the Aircraft Industry to the
manufacturing of medical equipment. Over 150 varieties are available, covering from one to eight
pole models, for low voitage or mains operation

P.485 + P.486 Screw locking single pole connector, panel mounting socket
5A.250V. ~ rating.

P.28 + P.29 Flex-lead two pin model for extension uses, 5A.250V. ~ rating.

P.490 + P.491 2 pole Domina connectors for multiple stacking.
.

THE CHOICE

OF CRITICS

5A.250V. ~ rating.
P.501 P.502
rating.

P.360 Miniature three pole connector, 1.5A.250V. ~ rating
P.438 Three pole, miniature, facility outlet, panel
mounting socket. 1.5A.250V. ~ rating.

Miniature version of the above, 3A.250v.~

P.561 Three pole, miniature connector shrouded P.502 + P.501
pins & sockets, 2A.250V. av rating.
In addition to this there is an identical
four pole version, P.560 with -
shrouded pins and sockets 2A. b
250V.~ rating.
4 P
4 P.360/SE

P.491 4 P.490

@® ay

28 + P.29 P.561
t w m i aﬁ P.73/SE
P.485 g
+ P.486 plaSs
P.73

9= 9%

%9 sl

P.161. 162, 166

P.461.462. 466

P.360/SE As P.360 but with side cable entry to

socket

P.437 Three pole facility outlet for mains to unit connections

5A.250V. ~ rating.

P.545 General purpose three pin connector with tags accepting

push-on-connectors to plug 5A.250V A rating.

P.73 Sturdy Mains inlet connector, 5A.250V. ~ rating.

P.73/SE Version of P.73 with side cable entry to socket 5A.250V. ~ rating.

P.550 8-pole connector (7 + earth) 6A.250V. rating with both members designed so
that when un-mated live parts are shrouded and safe to handie thus enabling use for both

mains inlet and outlet applications, mis-mate is impossible. P.6560 accepts 187 series

push-on-tabs. Send for separate leaflet 1533/C.

P.161. 162, 166 Range of three mains input connectors. P.161=2 pole. P.162=3 pole.

P.166 =6 pole.

P.461, 462, 466 as P.161—166 above but with a metallic external cable clamp. P.461 =2 pole
P.462 =3 pole. P.466 =6 pole.

P.550

FOR DETAILS OF THE COMPLETE RANGE SEND FOR BROCHURE 1506/C

MANUFACTURERS AND SUPPLIERS OF RADIO
AND ELECTRONIC COMPONENTS TO
MINISTRY OF WORKS 8.8.C.
MINISTRY OF AVIATION G.ro.
MINISTRY OF TECHNOLOGY LT.A.
RESEARCH ESTABLISHMENTS N.PL
U.K.AEA. DSLA

A.F. BULGIN & CO. LTD,,
Bye Pass Rd., Barking, Essex.

ADMIRALTY
WAR OFFICE

AIR MINISTRY
HOME OFFICE
CROWN AGENTS

Tel: 01-594 5588 (12 lines)

WW-—106 FOR FURTHER DETAILS
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Literature Received

ACTIVE DEVICES

A TTL series 74N Cross Reference Guide, listing 13 manufacturers’ devices in
cross reference with National’s TTL line, is available from Marketing
Services Department, National Semiconductor Corporation, 2975 San Ysidro

Way, Santa Clara, California 95051 ..........oooiiieeiiiieniinnn WW401
Farnell Instruments Ltd, Sandbeck Way, Wetherby LS22 4DH, Yorkshire, list
their digital logic components with prices, in publication F21 ......... WW402

“Gunn effect devices and their applications”, an 8-page article originally
published in Mullard Technical Communication, is now available as a reprint.
1.E.D./Valve Sales, Mullard Ltd., Torrington Place, London W.C.1.  WW422

HARDWARE

A descriptive sheet is available from Jidenco Ltd, Vale Road, Windsor, Berks,
on their reflow solder machine, model J.P.2, suitable for the attachment and
removal of flat pack i.cs to and from p.c.boards ............ .ol WW419

INSTRUMENTS
Dana Electronics Ltd, Bilton Way, Dallow Road, Luton, Beds, have produced
the following publications:

Series 7000 Digiphase Synthesizer—very accurate frequencies to

11MHz in 1Hz increments WW403
Amplifier data sheets 789-791 WW404
Series 2600 data amplifiers ............ WW405
Digital vOltmerters ...........oovvviieeiieiaeiiiiiiiiiaeeaaae., WW406

Type 422 precision v.If-Lf. signal generator, having a frequency range of
0.005Hz-50kHz, frequency accuracy of + 2 parts in 10°, and sine, square and
triangular wave outputs is described in a leaflet from Airmec Instruments Lid,
High Wycombe, BUCKS ....ouiuiiniiiiiieiaiiiiiimmiiiiian e, WWwW407

Two leaflets have been received from Telequipment Lid, 313 Chase Road,
Southgate, London N.14:
OSCIIOSCOPES « v v v v e cninteerrineesnni s e cena it eniiiaasaaees WW408
S54A Single-beam Solid-state Oscilloscope  .....oovvviiiiinanns WW409

An 8-page technical manual on electronic tachometers, which describes their
application to flow rate, r.p.m. and linear speed measurement, is available from
Dynalco Corporation, 4107 N.E. 6th Avenue, Ft. Lauderdale, Florida 33308,
WESTAS wasaensnemmey ey¥ysyprhivgiises 88 e o PR ASE VL e T b WWwW410

The Wayne Kerr Co. Ltd, New Malden, Surrey, have published a catalogue of
their range of electronic measuring inSIFUMENTS ... ....ooveeeen.en. Ww411

Tektronix Inc. has published a 40-page catalogue on oscilloscopes and associated
instruments which is available from Tektronix U.K. Ltd, Beaverton House,
Harpenden, Herts ........ccoovieiieiiiniiiiieeieieecircoceeuonens WWwW412

Two short-form catalogues are available from Bell & Howell Ltd, Lennox
Road, Basingstoke, Hants:
Tape & Graph Recording ......c.oveeiiiiieiiiieniinnenees WWw413
Transducer Products .......ovenrerneeinnerimeiotrneoecenicnns WWwW414

A short catalogue discussing Briiel & Kjaer electronic measuring equipment is
available from B&K Laboratories Ltd, Cross Lances Road, Hounslow,
MEGAXT 600 b o s gl 6600600 600 0,0 B DS A 94 BAS ARDTRTEE o o T RErs o one WW415

B & K Instruments Ltd, 59 Union Street, London S.E.1, have produced a folder
containing details of instruments made by Krohn-hite Corporation, Brush
Clevite, Chronetics, Benrus, Jerrold and Radiometer .............c.o. WW416

A short-form catalogue describing their range of electronic measuring
instruments is available from Avo Ltd, Avocet House, Dover, Kent .... WW417
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S.E. Laboratories (Engineering) Ltd, North Feltham Trading Estate, Feltham,
Middx, have produced a folder of leaflets and catalogues describing their various
PrOAUGBTSY « s vmi - 4%ii o Satww v ihaie s 4 400 Bady d L s m @ n €851 - 31e -lol gt ¥ WWw418

GENERAL INFORMATION

No.38 (August/September 1969) of the house magazine “News from Rohde &
Schwarz™ is available from Rohde & Schwarz, 8000 Munchen 80, Muhldorf-
SUEASEE ‘10, weseWHanw: - - +94 197 ARIGT parmpsess pupsvany L Fr KNP I OLSTRY WWw420

The British Standards Institution, 2 Park Street, London W1Y 4AA, has pro-
duced PD64 36: “A guide to the BS9000 scheme”, price 12s.

The handbook *“Printed Wiring & Printed Circuit Techniques”, revised by the
Electronic Engineering Association, is available from Design Electronics, Dorset
House, Stamford Street, London S.E.1. Price 40s, post free.

A 16-page “guidance manual” on how to optimize circuit designs for their
most economical production as hybrid i.cs has been produced by Newmarket
Transistors Ltd, Exning Road, Newmarket, Suffolk . . . . . . .. WWw421
Those readers looking for an introduction to logic circuits will not go far
wrong with “It’s the Logic that Counts” which is a book published bv
Marconi Instruments Lid, Marketing Services Depariment, St. Albans,
Herts. Costing £2 the book uses the **programmed learning™ approach.

H.F. Predictions—December
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Sunspot numbers for recent months show the expected start of a steady decline
in solar activity which will continue until 1975. F2 layer daytime MUFs fo
routes predominantly in the northern hemisphere are at their peak i1
December, F1 and E layer MUFs, however, are at their lowest and have litth
or no effect on circuit operation. Night-time F-layer MUFs on the other han¢
are also lowest during winter months which, coupled with declining sola
activity, seriously reduces the usable spectrum.

Fade-outs and disturbances should continue as at present, that is relativel:
frequent but of low intensity.

The northern auroral zone passes through Alaska, Hudson Bay, Icelan
and northern Norway; radio paths crossing this zone are subject to period-
of high attenuation lasting several days.

WwWWwWW.americanradiohistorv.com
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SINCLAIR IC-10

e=Sirye—ilasir—
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MONOLITHIC
INTEGRATED CIRCUIT
AMPLIFIER AND PRE-AMP

A 13 transistor circuit measuring only
one twentieth of an inch square by
one hundredth of an inch thick!

the world’s most advanced high fidelity amplifier

The Sinclair 1IC-10 is the world’s first monolithic integrated circuit
high fidelity power amplifier and pre-amplifier. The circuit itself, a
chip of silicon only a twentieth of an inch square by one hundredth of
an inch thick, has 6 watts R.M.S. output (10w. peak). It contains
13 transistors (including two power types), 2 diodes. 1 zenor diode
and 18 resistors, formed simultaneously in the silicon by a series of
diffusions. The chip is encapsulated in a solid plastic package which
holds the metal heat sink and connecting pins. This exciting device
is not only more rugged and reliable than any previous amplifier,
it also has considerable performance advantages. The most import-
ant are complete freedom from thermal runaway due to the close
thermal coupling between the output transistors and the bias
diodes and very low level of distortion.

The IC-10 is primarily intended as a full performance high fidelity
power and pre-amplifier, for which application it only requires the
addition of the usual tone and volume controls and a battery or mains
power supply. However, it is so designed that it may be used simply
in many other applications including car radios, electronic organs,
servo amplifiers (it is d.c. coupled throughout), etc. Once proven,
the circuits can be produced with complete uniformity which enables
us to give a 5-year guarantee on each IC-10, knowing that every
unit will work as perfectly as the original and do so for a lifetime.

MORE SINCLAIR DESIGNS ON PAGES FOLLOWING

B SPECIFICATIONS

Output: 10 Watts peak. 5 Watts R.M.S. continuous
Frequency response: 5 Hz to 100 KHz +1dB
Total harmonic distortion: Less than 1% at full output.
Load impedance: 3 to 15 ohms.

Power gain: 110dB (100.000,000,000 times) total
Supply voltage: 8 to 18 volts.
Size: 1 x 0.4 x 0.2 inches.
Sensitivity: 5mv.

Input impedance: Adjustable externally up to 2.5 M ohms.

M CIRCUIT DESCRIPTION

The first three transistors are used in the pre-amp and the
remaining 10 in the power amplifier. Class AB output is used
with closely controlled quiescent current which is independent
of temperature. Generous negative feedback is used round
both sections and the amplifier is completely free from cross-
over distortion at all supply voltages, making battery operation
eminently satisfactory.

B APPLICATIONS

Each IC-10 is sold with a very comprehensive manual giving
circuit and wiring diagrams for a large number of applications
in addition to high fidelity. These include stabilised power
supplies. oscillators, etc. The pre-amp section can be used as
an R.F. or I.LF. amplifier without any additional transistors.

SINCLAIR

IC-10

with IC-10 manual

and 5-year guarantee 5 9 , 6
Post free.

L3 ]
EII II EII SINCLAIR RADIONICS LTD. 22 NEWMARKET ROAD, CAMBRIDGE
Telephone: 0223 52731
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Project 60 an exciting alternative

The buyer of an amplifier today has a remarkably wide
variety to choose from. It is unlikely that a purchaser
would have real difficulty in finding a unit that met
all his requirements, although the price might not be
as low as could be wished. The only snags are that
one’'s needs can change and that the technically correct
amplifier may be physically inconvenient. |f you are
confident that there is an amplifier available, of the
right size and price, which will meet all your needs
for the forseeable future, then that is your best buy.
If not, however, we can offer you another possibility
which we believe to be an exciting alternative approach.
That alternative is Project 60.

Project 60 is a range of modules which connect together
simply to form a complete stereo amplifier with really
excellent performance. So good, in fact, that only
2 or 3 amplifiers in the world can compare with it in
overall perfformance.

The modules are: 1. The Z-30 high gain power amplifier,
which is an immensely flexible unit in its own right.
2. The Stereo 60 preamplifier and control unit. 3.
The PZ.5 and PZ.6 power supplies. A complete system
comprises two Z-30’s, one Stereo-60 and a PZ-5 or
PZ-6. The power supplies differ in that the PZ-6 is
stabilised whilst the PZ-5 is not. This means that the
former should be used where the highest possible

— g | — || g

continuous sine wave rating is required. In a normal
domestic application there will not be a significant
difference between using either power unit unless
loudspéakers of very low efficiency are being used.

All you need to assemble your system is a screwdriver
and a soldering iron. No technical skill or knowledge
whatsoever is required and, in the unlikely event of
you hitting a problem, our customer service and advice
department will put the matter right promptly and
willingly.

Perhaps the greatest beauty of the system is that it
is not only flexible now but will remain so in the future.
We shall shortly be introducing additional modules
which will include a comprehensive fliter unit, a stereo
F.M. tuner and an even more powerful amplifier for
very large systems. These and all other modules we
introduce will be compatible with those shown here
and may be added to your system at any time.

Project 60 modules have been carefully designed to
fit into virtually every known type of plinth or cabinet
and templates provided enable you to position them.
Only holes have to be drilled into the wood of the plinth
and any slight slips here will be covered completely
by the aluminium front panel of the Stereo 60. The
Project 60 manual gives all the instructions you can
possibly want clearly and concisely.

SINCLAIR RADIONICS LTD - 22 NEWMARKET ROAD - CAMBRIDGE

Telephone: 0223 52731
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Z 3 TWENTY WATT R.M.S. (40 WATT PEAK)
- POWER AMPLIFIER

The Z-30 is a complete power amplifier of very advanced design
employing 9 silicon epitaxial planar transistors. Total harmonic
distortion is incredibly low being only 0.02% at full output and all
lower outputs. As far as we know, no other high fidelity amplifier
made can match this specification, no matter what the price. Thus
you can be utterly certain that your Project 60 system will do full

justice to your other equipment however good it may be. The 2-30 is APPLICATIONS

unique in that it will operate perfectly, without adjustment, from any High fidelity amplifier: car radio amplifier; record player fed direct from pick-up:
power supply from 8 to 35 voits. It also has sufficient gain to operate intercom: electronic music and instruments: P.A.. laboratory work. etc. Full detalls
directly from a crystal pickup. Soinadditiontoits use in a high fidelity of these and many other applications are given In the manual supplied with your 2. 30.
system you can use a Z2-30 to advantage in your car or a battery 008 b=
operated gramophone for your children, for example. These, and many o

other applications of the Z-30, are covered in the Project 60 manual. i

02Y —d

SPECIFICATIONS 4

Power output—15 watts R.M.S. {30 watts peak} into 8 ohms using a 35 volt 2 o % Z0]

supply: 20 watts R.M.S. (40 watts peak) into 3 ohms using a 30 volt supply.
Output—Class AB.

Power versus distortion curve of Sinclair2 30. \

Frequency response » 30 to 300,000 Hz + 148.
Signal to noise ratio:  better than 70dB unweighted.

Distortion : 0.02% total harmonic distortion at full output into 8 ohms and at all Z 30

lower output levels. 0
Size: 34 x 24 x {inches. Ready built
Input senshivity: 250mV into 100 Kohms. Bird yuaral::ts,edwﬁz
Damping Factor: > 500. 23057 Ii 4
Loudspeaker impedances 3 to 15 ohms. .

Power requirements: 810 35 V.d.c.

STE REO SIXTY PREAMPLIFIER AND CONTROL UNIT

The Stereo 60 is a stereo preamplifier and control unit designed for the o= e -
Project 60 range but suitable for use with any high quality power amplifier. o - 3 PP Treblegond
Again silicon epitaxial planar transistors are used throughout and great b | ———— bass control
attention has been paid to achieving a really high signal-to-noise ratio and i - curves
excellent tracking between the two channels. Input selection is by means of . — ~ —
push buttons and accurate equalisation is provided for all the usual inputs. The 1 I _
tone controls are also very carefully designed and tested. i = ==
SPECIFICATIONS . 1 .
" e -
® Input sensitivities—Radio—up to 3mV; o Power consumption SmA. i | =1 - l . == = =
Magnetic Pickup—3mV Correct within + @ Powerrequirement—PZ.5 or PZ.6. By = 1 F—— 1 i A WY P
1dB on R.LAA curve. Ceramic Pickup @ Finish—brushed aluminium front panel i — 3 ““ -
—up to 3mV: Auxillay—up to 3mV.  withblackknobs. ol BN " L1 “ ’
® Output—1 volt. ® Mounting—on cabinet front by spindle o e o
® Signal-to-noise ratio—better than 70d8.  bushes and adjustable brackets. STEREO SIXTY
® Channel matching—within 1d8.
® Tone Controis—TREBLE + 15t0 — 15d8 Ready built. tested
:‘001: KHz: BASS +15 to —15dB8 at and g);alanteed £9- 1 95. 6d.
z.

SINCLAIR POWER SUPPLY UNITS

30 voits unstabilised—suffi-
cient to drive two Z-30's and
a Stereo 60 for the majority

of domestic applications. G U A RA NTE E
Price: £4. 19s. 6d.

If at any time within 3 months of purchasing Project 60

e —j modules from us, you are dissatisfied with them, we will
35. a aits Stab'h,se deal for refund your money at once. Each module is guaranteed to
driving two Z-30’s and a Stereo work perfectly and should any defect arise in normal use we
60 when very low efficiency will service it at once and without any cost to you whatso-
speakers are employed. ever provided that it is returned to us within 2 years of the

purchase date. There will be a small ¢harge for service

Price: £7. 10s. 6d. thereaHar.
SINCLAIR RADIONICS LIMITED I 5 sincoam mADIONIcS 110, 22 NEWNARKET R Cam o =]
22 NEWMARKET ROAD, CAMBRIDGE : Please send NAME

|

Telephone 0223 52731 i ADDRESS. ]
|

i

u Ll ]
EII I= EII l for which | enclose cash[cheque money order w2y l
L—-------------------------J
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STE M The inside story —
Here we show one of the precision built

% i ﬁfss-fibre circuit boards which are the

sart of ¥he Dolby A301 Audio Noise
eduction System.
" rhe Dolby A301 is an entirely new type
« seg0f compression/expansion system which
ﬂ"- designed to combat tape noise, land-
ine noise, and other noises generated in
ﬁgh quality audio recording or trans-
mission channels.
e Dolby System provides a 10-15 dB
rovement in signal to noise ratio
thout adding distortions or undesirable
effects of its own. This remarkable
sult is achieved by the use of a unique
w-level compression/expansion tech-
nfile which leaves peak level signals
wholly unaffected. Of equal importance,
“=withe frequency spectrum is split into four
separateibands, the compression/expan-
g/tesfon action working independently in
——~1~ each.
Vv The Dolby A301 is now in regular use in
= “Y«+ 96 countries by over 140 companies —
- ®Iilncluding Decca, Pye, RCA, Columbia,
- ,‘JDeutsche Grammophon, the BBC, the
ﬁ;E.BU, Swedish Radio, Canadian Broad-
‘;;,gastmg, and many others.

-ln..l.

&) Write today for full technical details.

BOLBY LABORATORIES INC.
6 Clapham Road London SW9
phone01-7201111

L : " . ’ ’ \ @ables Dolbylabs London
XA\ . X we ¥ -
- ; s S 333 Avenue of the Amenicas
= &8 3 “Néw York@sy 10014

telaphone (212) 243-2525
AL Dolbylabs New York

WW-—110 FOR FURTHER DETAILS

New from ILIFFE—
PRINCIPLES OF PAL

WORKED EXAMPLES IN COLOUR TELEVISION
ELECTRONICS AND H. V. SIMS, C.Eng., M.LEE., F.LE.R.E.
TELECOMMUNICAT'ONS This book discusses the principles concerning the

transmission of colour as well as reception and
particularly the effects due to non-linearity and its

—Problems in Telecommunications Vol. 3

B. HOLDSWORTH, B.Sc., C.Eng., M.L.E.E, M.Sc. correction. Other aspects covered are the failure of
and Z. E. JAWORSKI, Dip.Eng, D.I.C., C.Eng, constant luminance, differential phase distortion and
M.I.E.E, M.L.E.R.E. the production of Hanover bars. The book covers

City and Guilds 300 Series (Television Broadcasting).

This, the third of four volumes, has been written to 154 pp. 59 illustrations

meet the needs of students preparing for the B.Sc.
Final examination in Telecommunications, for Part 1l
of the I.E.E. Line and Radio Course, and for the C.E.I.
Part || examination in Communications Engineering. Further information available on request
Each chapter deals with one main topic and contains
a selection of representative examples which enable
the reader to acquire a thorough grasp of the

principles involved. THE BUTTERWORTH GROUP

278 pp. 162 illustrations Butterworths—Iliffes— Newnes
25s. net, 27s. by post 88 KINGSWAY LONDON WC2 01405 6900

35s. net case, 37s. by post
21s. net student edition, 23s. by post.

obtainable from your bookseller or:
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|NTEGRATED CIRCUIT NEW OSCILLOSCOPE FROM. RUSSIA SPECIAII.UOFFER OFST

PNP GERMANIUM TRANSISTORS
AMPL'F'ERS C1-5 SYNCHROSCOPE AC154, large signal type, sultable for class ‘B’ output and
Bandwidth 10me/s (;'lclllal(\rI -gpl!cathn;.v x‘:I mllecwr-l:.ui volug‘a ‘m&'

o x pation 200mW. Audio power outpul

CA3005 RF Amplifier with 100mec/s bandwidth. Max. diskipation Triggered and free- lre.e nlr':)r 1-1W on heat sink. Pme, per y':h. %7: Ll
26mW, Foruseas RF i bal d mixer. p tect . in t b AC189 PNP Bias 8tabllizing, Diode-connected, Transistor. Max
or nelf-osclllating mixer. %= . running me ase. dissipation S0m W Max. collector-bate vollage —2V. Max
i 000 llecto t 30mA. . -

CA3012 Wide Band Ampilfier (up to 20mc/x). sultable as IF : :“;é‘:_:;::(‘m'l ::’m3 e SSRSEO ChTei S a-7¢c 2
Ampiifier for VHF/FM recelvers. 22/- " observed. Max, over- SILICON MATCHED DIODE PAIRS

1N4851 Two diodes in common TO92 epoxy case. Beparate

L N ey

CA 3020 General Purpose Audio Amplifier of 550mW output. 30/=

e
.4
-
3 t jerosec. ode leads and joint cathode. Diod ticall
A 3038 Buffer Amplifier conalsting of two *super-alpha™ pair of [ 9§ ? Bh(:o S:Jf Bl 'll;:lw“:‘i‘me :;m‘:nk:lly. h.nl:anr:l. M: ":ﬂ.‘gl v:l:;;:")(‘l“v‘. c;._‘y' ;?.d
transistors suitable for stereo plck-up systems. 19/~ ' buise 57%. Built-in sipation 2001 W. Buitable for TV horizontal phase discriminators
The above four 1.C's ure in TOS encapsulation. ' base calibrator and am- and similar applications. Price 3/- each. Considerable discount
PA222 Audio Amplifier providing & max. output of 1.2 watts. §5/= ’ plitude calibrator. Sen- for quantities.
PA234 Audie Amplilfier providing a max. output of 1 watt. 27/6 ‘ ‘ sitlvity from .3 to 25 MULTIMETERS TYPE 108-IT
PA237 2 watts Audio Amplifier. 40/- A Vrms/mm. Telescopic 4-range precision portable meter. 5000 o.p.v. eD.C. Volt
The above three 1.C's are in epoxy mouided double four-in-line N viewing hood. 2.5-10-50-350-500-2500V. A.C. Voits: 10-50-100-250-500-2500 V.
package. E ICE O 39 l')z[?. mrr!hnt 0.5;:»-50—500 mAt }lelsi:unce: 2.000-20,000 ohms-2
NOW AT NEW REDUCED PR F ¢ 20 megohms. Power output calibration for 600 ohma line,
1 tional 0-99 » . ;
3370906 Genernl Purpose operstional ampiifier in T40,- Full servicing facilities available £6/5/-. P-P. 7/6. Dimensions: 7]in. x 6in, x 3{in. Weight 3}Ib,
’ TYPE MFIé
TAA283 3-stage direct coupled amplifier for uxe from DC to
s dosljation: W into 130 load. 15/~ WESTINGHOUSE EPOXY ENCAPSULATED D.C. Voltage range 0-0.5-10-50-250-500V.
s msalsbuR RS TGS 1 L T WIRE ENDED MINIATURE RECTIFIERS Dl onrins ramEe 10 BEINOB0Y.
TA4LB03) 3-ntage with oft oftic IN53%9, 1,000 p.iv., 1-5 amps D.C.; Max. surge 50A. Diameter D.C. current ranges: 500,:4-10-100mA.
individual lesds. Bandwidth 600kc/s. 160mW dissipation. -140in. Overal! length (with leads) 2-3ln. 4/8. es| It. ce ranges: 100M 3 -1M 0. The meterlsalso calibrated for
Output 10mW into 1500 load. 20/~ IN5408, 1,000 p.i.¥., 3 amps D.C.; max. surge 200A, Dixmeter Sunay, 'n'{zi;':w';t level mﬂzmlr;uw SBenaltivity 2000QV.
TAA320 MOST input stage followed by a bi-polar transistor ‘210, overull length (with leads) 2-8751n. /3. Dinenslonss (ie x"'a.'?.;c';‘"um* rﬁe?'n,«i‘fgi. ERvEremeniy:
stage. 200mW dissipation. 13/- 25% DISCOUNT FOR QUANTITIES OF 20 OR OVER
TAD100 All active components required for an A.M. Recelver,
oomprlnln'mlxer.olclllnwr.l.'.nmplmer.l.l.c.nndprt-umpliﬂer SILICON ‘LOCKIT' TRANSISTORS WHEN ORDERING BY POST PLEASE ADD 2/6 IN
stages. To build complete receiver only colls, capucitors and ggllg ;cg ggll;g :{8 £ FOR HANDLING AND POSTAGE.
resiators are required and output stage for which one of the sbove SPECIAL INTRODUCTORY OFFER: NO C.0.D. ORDERS ACCEPTED
described 1.C.8 can be used. Dualseven-in-line package. 45/~ 12 TRANSISTORS OF ANY OF THE ABOVE TYPES ALL MAIL ORDERS MUST BE SENT TO HEAD
Data sheet available for all the above 1.C.s. £2.5.0 POST PAID OFFICE AND NOT TO RETAIL SHOP,
0A2  6/64CX250B  :6BN4 13/- PCL80) QY3-125A ) UPY .
a0 B |eu G les - bso0 118 [ oyaade- UEh 13
- /¢ b /= PD500 30/~ [ QY4-250A |UP4 10/-
81!:? leol/e ;:!;‘A lg;. 050001;:‘3} FULLY FIRST QUALITY l‘EOB-ng;/ o 23Ao/- UF42 %g/-
3 = 9 - 4-400 UP43 -
85 17|05 980 smana s revoB” | VG U8
b 8 8 - 0 - .
OD3  6/8|5RiGY1]/-[6BRS 13/- GUARANTEED VALVES revsec O | Rig 20| UEss 8-
1A3 §/-|8U4G_ 8/~ | 6B87 2g/- BRAND 13/6 | RG3-250A | UL41 18/~
1ASGT 5/|.U4GB 7/6 | 6BW6 16/- PEN$S" 7/- 14- | UvLss ‘gig
1A7GT 7/8|5V4G /- ) 6BW7 13/8 PEN{5DD RL18 10/-|UM4 5/8
IBSGT 7/@|8Y3GT @/- | 6BX6  b/- |6R7G  7/-)12AQ5 8/-[ 30C15 15/-|180C4 11/-| CBL1 16/-| EAF42 10/-{ EF83 10/.|Eya7 8/8 | ME1400 15/~ [8130 35 UM8Ss 4/.
1B24A 80/- | 523 §/- | 6BX7 14/~ 682 8/-| 12AT6  §/-| 30C17 16/-| 310A £7/6| CBL31 17/-| EAF8019/8) EF85 " 7/.| EYss g/g 28/- | PEN46 7/8 |8130P 35/-|UUS  10/-
1C5G_ @/-15Z4G_ 7/8 |6BZ6 @/8| 684 11/-113AT7 6/6|30C18 15/-| 3114 37/6|CL4  19/-| EB3¢ 3/-| EPss 6/6| EZ35 5/ | MH4  8/- | PEN38S BF2 9/- (UYIN 10/~
1G4GT 8/@|5Z4GT §/- | 6C4 8/-| 68A7  7/8| 12AU6 5/8(30F5 17/-1328A 40/-|CL33 17/8| EBo1 3/3| EFs9  B/8! EZso 7/6 | MELY 8. 10/~ | 8P4 9-{UYLL 11/
1G9GT 7/ 6/30L2 15/~ | 6CB6 58 (6RCT  13/-] 13AU7 /- 30FL1 15/-| 329  20/-| DA¥4110/-| EBC33 9/-| EF91 8| EZ41  9/- [ ML4 /- | PEN3S4 8P4l 7/ UY2l 1}/-
1HSOT 7/8(6A5G @/@ | 6CDEGA 68G7 6/6|12AV6  @/-| 30KL12 329A  35/-| DAFS1 '5/6| EBC4110/6| EF92  7/6| Ez80 5/ | MLs fe 10/- (BP42 18- |UY4l 8-
14 /8| 6AB4  §/6 23/- | 68H7  5/-| 12AVT 9/~ 18/6(715B  70/-| DAF92 /8| EBCS] @/8| EP93 4,8 Ez8] 5/8 | MBPEN/' PEN 453D 8P61 7-1UYS2 10/~
INGGT 8/6|6ACT 4/6|6C07 g/- (687  7/6| 12AX4GTR | 30FL13 715C _80/-| DAF96 7/9| EBC90 B/-| EF94  §/-| EZs0  §/- 10/~ 1U- |TP22 1U-|Uvss @
1Q5QT 10/- [ 6AF4A 9/6 | 6CH8 11/- | 68K7 _6/6 9i/- 18/8{805 100/-| DCO0  9/-| EBCOl @/-| EF95  5/-| FG17 90/~ | MT17 90/- | PF88 11/- | TP25 ~ @/- ( VL863138/-
1R4 7i-|6AG5  4/-|6CL6 10/- | 6BL7GT 6/8| 12AX7 _ @/-| 30FL14 807 96| DCCY0 10/-| EBFB0 8/-] EF96  4/-| PW4/500 MU12/14 PF818 17/- | TT21 48/-|VP23 @/8
1R5 7/-16AG7  7/@ | 6CU8 13/~ | 68NIGT 6/-( 12AY7 13/8 15/6| 811A  30/-| DF91 "4/8| EBF83 8/6| P97 10/- PFL200 TT22 50/- | vPa1 7/

st

2A 13/8 10/-

182 6/6| 6AHS /- | 6CW4¢ 12/8 | 68Q7 8/-| 12B4A 10/~ 30L1 7/~ 813 75/-| DF92  3/8| EBF89 6/6| EF183 6/8| aCl1oB 37/- | N8 21/- - {17 -
SIS elew plil {9 BBt v olbm DY M I SO RN N Ay R el
| BAKS - - fied = 1 % /= - 3 - BpP2 - - -

1T4 4/8 | 6AKSW g}. 3‘,’,‘3” lg;_ ﬁ'l‘sm_ 6/6| 12BE6  8/6| 30P12 16/-| 833A 340/-| DHB1 11/-| EC86 12/-| EF804 H 70/- | PL36 11/- |U19

0/-| GR10M PABCSO 8/- 20 q
12887 86| Wbls 7-[837 “15-| DEIo 10| Ecss 1o/| EPsnl 15/ Poss a1 |BL8l /6 {U30  13/6

/e
11/8 | PL82  g/- |Us 15/ vmso1307

ITSGT 8/-| gak6 11/g | 6DCE 13/ | BU4 30/~
1U4 8/-| ¢ 8 12/6) 12BY7 10/-1 30P19 18/-| 866A 14/.| DK40 10/-| EC80 ~ 6/-| EFRI2 15/8| GB10D 55/- | PC88  13/- [ PL83 - | uze X
10s o6 [5Ar B8 |0Daen 0 |sus “%i-|tce | lar| opLl ig/6| s7ea sav6| Daey o ECe 8| Eruiz 13/6( 08108 40/~ | PCo7 816 | pLes - |03 15 [vus 28
1v2 9-16AL5 3/3|6D84 15/ |SY6GT 6/6[12CUG 15,-| 0PLI3YG/- (384  10/-| DK™ 9/-| EC93  9/8| EK2 15/-| GB129 67/6 | PCO00 9/6 | PL302 15/- | Uss 30/~ | VU39A 10/~
1X2B 7181 gxws /. |SEA8 11/ |6X&  5/-| 12E1  26/- 30PL1417/-| 927 55/ DK9S  8/-(ECC34 8/-| EK90 5| GB4TX 58/~ | POCSS 7- | PL500 18/~ | UST 30/- | vuill 1o/-
122 gp/. | SAME 4/6 6EH7 6/6 | 9X5OT 5/8[12E14 55/-| 3543 10/-| 955 3/-| DL6s 25/-| EOC40 11/-| EL3  11/-|GUS0 ~ 38/~ [ PoCas 8/- | PLs0s 18~ | Uso 6/~ | VU120 15/~
2A3 U 6AQ5 @/g |6EJT  7/-|8X8  11/-|12J5GT 4j-| 3543 ]1/-| 4378 25/-| DL68 13/-| ECC70 17/-| EL34 10/8]| GY501 16/- | POC8S 12/- | PL308 17/8 | Us2 6/-| vUlas 10/-
2C26A 10/- 6AQ6 10/- | WF6 14/~ |8Y6G 12/-/12J7GT 8/-| 35B5 ]13/-| 6544 180/-| DLEY 35/-| ECC81 ‘6/8] EL36 98| GZ30  7/6 | PCC8Y 10/6 | PL50S 30/~ | U76 5/- | w16 8/~
2C39A 6ARS ‘@/g|orea 5. 8% 5/8( 12K5  10/- | 35C5 1-| 3545 150/~ DL91  5/8| ECC82 @/-| EL41 11/-| @Z31 - | PCC189 PL801 16/- | U8 8/- | wio7 -
140 | g3Rne  g/g|6F1L  aig | BS  12/| 12K7GT 7/- | 35D5 .| 86514 DL92  7/-|EOC8S @/-| EL42 11/8|0zs2 9/g 1V- | PL802 14/- |US1  13/-| w729 19/
2C40 @5/~ grl3 4| 7BS 1g/8|12K8 10/-| 35L6GT 9/6 320/-( DL93  4/-| ECC84 @/-| EL81 10/-| GZ33 16/~ | PCC8OS PLL80 11/~ | U191 14/-|X65 10/~
20851 8/6 ﬂAB;’; e 8Pl 12’- 7B7 7/8[12Q7G  5/-| 3sW4 /=] 5654 8/-| DL94  8/-[ ECC85 56| EL83 '7/8] GZ34 11/ 17/-| Pv8e "9/~ |U201 “7/-| X668 10~
2083 76/ Mg_ﬂ 16/ [Les 11- [ 2S5 . 1B~ 128C7  5/-1352Z3 11-18670 10/-| DL85 8- ECC86 /8| EL8s 5{-| HABC808/8 | PCC806 PX$  30/- U281 @/-| X76M gl
20W4 1g/-|6ATG /. 6FIO g/- | IF8W 17/8/128G7  7/-| 524G "5/-| 5751 12/-( DLYS  7/8] ECCBY  8/- EL85 8| HBC9O 5/- 17/-|PX25 30/~ U282 8/-| xC1 15/~
2021 G/g|6AUS 5. [BE1T g |1¥$  12/-|128H7  5/-| 3528GT 7/-| 6796 280/-| DM70 6/6( ECCP1 4/-| EL88 §/8| BBOSI @/ | PCESOO PY3l §/- (U301 11/8|XC12_ @
2E22  38/-| 6AVSGTA | oo a8 | 124 8/6| 12847  5/-| 42 /-] 5814A 12/-| DM16011/8( ECF80 7/-] EL90  @/-| HF93 6/8 15/- | PY32 11/- (U403 To/-| XC12T 8-
2E24  BO/- 3l- | 6o 1576 | A8 6/8]128K7 8/-|50A5 13/-|5894 110/-| DY70 1g/-| BCF82 7/-| ELo1 Si-|HPe4  5/8 | PCF80 '6/6 | PY33 13/8 [Usos  7/6 | XCls  4/6
2E26 30/~ | 8Ave g/. SEo ' = | 9BWG  8/8| 128L7GT 50B& /- 6080 27/8| DY86 6/8| ECP83 15/-| EL85  7/-| HK 90 6/6 | PCF82 @/9 | PYB0 /8 | US01 20/ | XCI5T -
2X2 7/~ gawsa erz; 13/611002  10/- 8/-| soCs i-[6146 ~ 30/-| DY87  7/-| ECP86 12/6| EL360 23/-| HL23  7/8 | PCP84 8- | pys1 6/- | UABC808/9 | XxC23 17/~
383 11/~ 11/ s 15/-[10D1 "8/-| 128N7GT | s0CD6G | 6146B 47/8| DY802 10/-| ECP80430/-| EL803 17/-| RL23DD' PCF86 11/- | PY82  @/- | UAP41 10/- | XC25 /-
3A4 4/-| gAx4GTB 6!"{“ 14/- [ 10D2 - 8/~ 38/-| 6267 8/8| Es5L  §8/-| ECH35 18/-| EL821 11/- 7/8 | PCP87 16/ PY83 7/8 | UAF4210/8 | X R1-1600
3A5 10/~ o gg 11/-110F1  18/-(128Q7 8/-| 80L6GT g/-( 6360 @B/-| EROCC 21/-| ECH42 13/ EL822 18/-| HL42DD | PCP80015/- | PY8S  8&/- |UB41 11) 280/~
3A8GT 10/- K6 12/-|10r8 10/-] 128R7 6/6]|52KU 78 6550  33/-| ESOCF 28/-| ECH&l 5/8| ELLS0 15/- 9/- | BCF80110/- [ PY300 20/~ | UBC41 ‘9/8 | X R1-3500
3B24 30/~ | 6AXSGT 6J4 9/8 10F18 "8/-| 1487 16/-[53KU 16/-|6883 47/6( EBOL 18/-| ECHN3 8/@| EM34 16/-| HL92 7, | PCF80210/- | PY800 10/~ | UBC8I §/- 120/-
3828 42/8 13/- ggor 8- 10L1 -|20CV  82/8| 75B1 /-| 6922 12/8( EBIL 22/-| ECH84 9/-| EM71 12/6| HL94 8- | PCF803 8/-| pyso1 10/- | UBF80 7/3 [ X R1-6400
3C45 @5/- | 6B4G 18/6 .o B8/6110LD111]/- 20D1 ~ g/-|75C1 /-| 6949 42/-| ES3F  20/-( ECL80 9/-| EM80 ~8/-| KT8 40y~ | POF80] 3/ | p; .. |uBrss 7. 150/~
D8 8B7 7/6 | 8K6GT 10/~ | 10P13 11/-| 20L1  20/-| 80 1=] 7199 15/-| EBSL  9/6( ECL8] g/6| EM81 8/8| kT33C 17/~ | PCP8OS 230 7= UBLI 10/-]2z308 "0/~
3D31A 50/-|6B8G  3/- | 6K7 6/ | 10P14 20/-[ 20P1 10/-|83A1 14/ 7586 85/-| E EMB4  7/8| KT36 20/~ 15/6 | ¥QV02-6 UBL21 19/- | 2319  B55/-

88C 94/~ 6/8
- A6 6K8G - | 10Y -| 20P3 -| 85A1 -| 7895 -| E % 3 . /e
3E20  85/- | 6B. 4/8 6/ 20/ 18/ 25/ 25/-| E88CC 12/6 ggllﬁsm/o EM87 11/-1 KT44 8/6 | PCH200 QQVO&?(% Uce2 ‘g/6|zszw 17

2 25/
7-|6BF6 g/~ 25C3 /-] B0AG  48/-| 9003  10/-| E130L 90/-| ECL86 " 8/8| EN32 30/-| KT71 8/ | PCL82 QQV03-20A 1 3_
34 §|ABGEG 19/ |8L7  &/6 | 11E3 70/-| 20L6GT 7/6| 90AV  48/-( A1834 18/-| E1sor 19/-| EFY /- EN91 6/6| KT76 8/ PCLS3 11’2 quos!%)k 8853; %g_ g;tl)gw 12;_

4-126A 6BHG  8/8 (6L18 6/~ 12AB5 10/-| 2524G_ /- 80C1  12/-| A2203 23/~ EF39  9/-| EY51 8§/ 2 =

160i | Sbl6 8| oLba0. @6 | Liace 7/g|23260T | s0ca 25| ACRLDD | PO [ krw 10| EYao 9| Ko, 88/ | PoLM 819 - |UeHa 15| 25 a8
4-230A 6BK4 21/- | 6N7GT 7/-|12AD8 7,8 18/-f voCcv  25/- 9l Losor EF4l 126/ EYS1 g/- - | PCL85 9/8 | Q883/3 7/6 UCLS! 11/- | Z800U 30/~

230/ | gnKrA L0~ [6P1 - 180 | 12AH7GT | 30As  "8/-|108C1 8/8| AC/THI 8/ E200F 421~/ gy y4.| gysy 11/|LL4 9/~ | pcLss g/g QU3T 30/- | UGLEY 7/- | 28010 3.
4100 300/- | 6BL7GTA | 6P28 18/6 5/-] S0AE3  8/-| 150B2 12/-|CIA  90/-| E283CC40/-| EFs5 13/-| EYas 10/-| LP2 8/- | PCL88 17/ [ QV03-12 UCL8S 12/- | Z803U 17/6
4B32 80/~ 12/-16Q7  7/8|12AL5  g/-| 30C1 6/ 150B3 11/-101K  80/-| EA50 4/-| EF80 5/-| EYsé 8/~| MES1  g/- | PCL80018/- 13/- | UD143 15/- | ZsooT 135
Head O/fice: WE WANT TO BUY:

723A/B; 2K25; 4C35—50/- paid subject to test.
440 WESTBOURNE GROVE, LONDON, W2 Please offer us your special valves and tubes
Tel.: PARK 5641/2/3 A.R.B. Approved for inspection and surplus to requirements,
. release of electronic valves, tubes,

Cables: ZAERO LONIDO"N . Riystrons Fic
Retail branch (personal callers on
85 TOTTEN &AM COURT RDY" OQUR NEW 1969/1970 CATALOGUE IS NOW READY.

EAS .A.E.
LONDON W.2. Tel: LANgham 8403 PLEASE SEND QUARTO S.A.E. FOR YOUR FREE COPY TELEX 261306

WW—123 FOR FURTHER DETAILS
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NEW! RDAMER EIGHT Mk 1 WITH
TONE CONTROL SEVEN WAVEBANDS—
MW1, MW2. LW, SWI1, SW2. SW3 AND
TRAWLER BAND. 8 tnsistors e 3
diodes  Forrite rod  werial  and telescopc
aerisl. Socket for car serial 7 x 4 In. Speaker

BUILD YOURSELF A
—,

RDAMER SIX, 6 WAVEBANDS
-MW1, MW2. SW1. SW2, Lw
AND TRAWLER BAND. 6 trans
istors and 2 diodes Famts rod and
telescopic aenals. spdaket. Size 7*!
5§ x 1}in. Building Costs 79/6.P.& P

POCKET FIVE. MED. AND LONG
WAVES & TRAWLER BAND o
approx. 50 metres WITH SPEAKER
AND EARPIECE. 5 transistors and 2
diodes. ferrite rod aenal. tuning COR-

NEW1 TRANSEIGHT 6 WAVEBANDS.

MW, LW, 3 SHORT WAVES AND
TRAWLER BAND. 8 improved
type tansistors and 3 diodes. Ferrite
rod and telescopic aenals. Jin. speaker.

Wireless World, December 1969

JUALITY TRANSISTOR RADIO !

THANSONA FIVE MED. AND LONG
AND TRAWLER BAND to spprox. 50
metres WITH SPEAKER AND EAR
PIECE 5 wanustars and 2 digdes.
territe rad aenal. moving coil speaker

ROAMER SEVEN Mh 4. 7 WAVE-BANDS—MW1,
MW2, LW, SW1. SW2, SW3, AND TRAWLER
BAND. 7 transistors and 2 diodes. Ferrita rod 2erial
and lelescopic aerial Sacket for car senal. 7 x 4in
speaker. Airspaced ganged tuming condenser etc. Size

Airspaced anged  tuning condenser & denser. moving coil speaker. ott. 5§ x Push pull autout Size 9 x 5§ x 2jn 6} » 4§ x 1}in. Total Buiding Coss 3 x 7 x3in. Totai Buikding Costs £5/18/6.P.4P.7/6
Earpince m:,,’m and ",9:[, Selectivity 48 P‘E’;‘ and Parts list 2 lfree with 14 x 3}in. Total Buiiding Costs 44/6 Total Building Costs 89/6 P & P 5/8 47/8.P.&P.%/9 PlansandPantsist1/8  Porsonal earpisce with switched socket for prvate
switth Size 9 x 7 x 4 in Tolal Building partsh. Canrying Strap 1/8 extre. P. & P. 3/8. Plans and Pants st 1/6 Plans and Parts list 5 {free with ko). {tree with parts) Iistemng 5/- extra. Pians and Parts fist - (freawth

Costs £6.19.6. P & P 7/6. Pians and Parts

(free with parts|

Personal sarpiece with switthed socket

parts)

tor privata fistening 5/~ axtra

fist5/- ltrae with pants

RADIO EXCHANGE CO. LTD. Dept WW.

61 High Street, Bedford. ‘Phone 0234 52367

® Open 10-1, 2.30-4.30. Sat. 9-12. .

QUALITY-TESTED PAKS
Unequalled Value and Quali
KING OF THE PAKS 9 R ™ 6 Matched Trans. OC44/45/81/81D .. 10/~
20 Red 8pot AF Trans. PNP .. .. 10/
SUPER PAK NEW BI-PAK UNTESTED 16 White 8pot RF Trans. PNP .. .. 10i-
SEMICONDUCTORS {DEPT. WW) B sllicon Rects. 3 A 100400 FIV. 0-
- U] 8. -
2 0Cl 140 Trans. NPN 8witchi .
' TESTED SCR'S OTHER MONOLITHIC | INTEGRATED CIRCUITS | 1 134 8OH 100 PIV .o rors o
Batisfaction GUARANTEED In Every Pak, or money back. PIVIA 7A 16A 30A DEVICES BI-PAK MONOLITHIC 3 8il. Trans. 28303 PNP .. 0/~
BN 25— e — 30/ Bl;l/?sl. Z!;D voltage switch. DIGITAL CIRCUITS 4 Zener Dlaodea%‘SOmwl‘;;;l}‘?ns.y,‘_‘.i /‘ o . 10/
ak No. ) f each. 3 200 Mo/s 84, Trans. 6/2 0/~
Ul 120 Glass Sub-min. Genernl Purpose Germanium Diodes. . 10/~ 133 ,8 8/8 10/8 35/ | Thly device Is & monolithlc 6-Input AND | 3 Zener Il)lodu 1W 33V 5% Tol... ... .. 0/~
U2__ 60 Mixed Ger Transistors AF/RF —_ 10/~ | 200 1 g {g;: 28’: sgf: e o o e /6 each. 4 High Current Trans. OC42 Eqvt. .... 10/~
U3 75 Germanium Gold Bonded Diodes slm. OA5. OA47 300 15/~ 20/- 25/- reshal etechar SNt 7-lnput NOR | 2 Power Transistors 1 0C26 1 0C35 .. 10/-
A 22 oo 1%/ .. | trigger eircult for coutrol gate, 9/@ each. 5 8ilicon Recta. 400 PIY 260ma ...... 0/«
T4 40 Germanlum Trusistors lke OC81, ACI28. 0/-| 490 17/8 £5/- 35/~ 80/ | king a triac. It Is designed | BPAIGA, Dual  3-luput | 4 OCT8 Transistors . L 1o
U5 60 200mA Sub-min. 81l Dioden. A e Rl ) Jpubve the gute of o A 1 Power Trans. 0020 100V - 1or
E yristor af e point o B 5 10 0A202 841. Diodes Bub-min. ka3 10/
U640 Silicon Planar Trausistors NPN olm. BEVOSA 3N706. . 10/- | ¢l™RECTS TESTED | zem supply voltage. and B e ate (oxpundabie), | 3 Low Nolse Trans. NPN 2N920/20 ... 10/-
U716 Bilicon Rectifices Top-Hat 750mA up to 1,090V 10/- s therefore _ eliminate rudio |  g/g each. "1 1 81 Trans. NPN VCB 100 2T86 0/~
U8 50 Bil. Planar Diodes 250mA OA/200/202. 10~ | PIV750mA3A 10A  30A | frequency interference | Bpyzos, J-K-Binary ele-| 8 0A81Diodes............ovoe 0/~
U9 20 Mixed Voits 1 watt Zener Diodes o] 50 1- 28 4/3 9/8 | when uaed with resistive |  ment, 11/8 each. 4 OCT2 Transistors . :
e oo Pt T S TR 100 Y3 3/3 4/6 1B/ | loads. BP332A, Dual 3-1oput OR | 4 OCT7 Transistors ... ..
PNP Bilicon Planar Transistors TO-5 ¢ ¢2iad 200 119 4/~ /8 20 | D13D1_Silicon Unilateral gate, §/6 each. 4 8il, Recta. 400 P1V 500m A
Tl2__ 12 Silicon Rectifiers EPOX Y BY126/127 gi-] 0083, 8 98 22/- switch 10/- each. BI.PAK MONOLITHIC | 5 GET884 Trana. Eqvt.OC4d .......
U135 30 PNP-NPN 801, Transistors OC200 & 28104 O o0 281 28 | T8 (B0 s [silicon leilhe,y monoy AMPLIFIERS 3 OET8HS Trana. Eqvt. 0645 .. 100
Ore 4 =3 = s lithic  integra circui % . Trans, cfs. o4 -
Ul4_150 Mixed Bilicon and Germanium Diodes. . 10/-] 600 3/3 8/9 9/~ 87 | having thyristor electrical nwos((:'r%fei'-ltel;& amp- | 3 GT31 LF Low Noise Germ Tranms.
Uls 30 NPN Bilicon Planar Transistors TO-5 sim. 2N697 10/-] 800 3/6 7/6 11/- 40/~ | chamcteristics. but with an lifler, 15/- esch PNP .. .coiuesicnunscseecbianes .. 10/-
Ti6 103 Amp Shicon Rectifiers Btud Type up to 1000 PIV.. 10/~ | 1900 ;8 1%% }%-,? 50/- | anode gute and a builtdn | Bp0i6, Operational nmp- | 8 TN914 8il. Diodes 75 PIV 75mA.... 10/-
17— 50 Germanium PNT AF Transistors TO5 like ACY 1723, 10- | mrere——amee— | CZener diode between liter (with Zener out-| 8 OA95 Germ. Diodes 8ub.min. ING9. . 10/-
U158 6 Amp Bificon Rectifiers BYZ13 Type up 1o 600 PIV o FULL RANGE OF ZENER | 8ate and cathode. Fuli put), 12/8 each. 3 NPN Germ. Trans. NKT773 Eqvt.
P ] P 55 DIODES data application cir- | gprg2c, Operutional amp- AC130 ... IR [
U139 30 Bilicon NPN Trunsistors like BC108. - 0/- | VOLTAGE RANGE 2-18v. | cult lable on request. lfier (with direct out- | 2 OC32 Power Trana. Germ. . . 10/~
20 12 1,3-amp Bilicon Rectifiers Top-Hat up to 1.000 PIV.. 10/- 400mV (DO-7 Case) 2/@ea. CA3020 RCA (U.S.A) put), 12/8 each. ': 2%;‘;‘"" T;“;“; gf";‘o n 8’:
T3 30 A7 Germniam alloy Transistors 36300 Berien & OCTT_107- | 13W (TopHat) .. 8/ea. | LINEAR INTEGRATED | BYBOL Wide Pisd amptihy Ar27/198 Gomap. patr PNP/NPN.. 10/~
U22 10 1-amp Glass Min. Silicon Rectifiers High Voits. 0/= | Al fully tested 5% o ana YD) g C im o BP:;'I,ISLIJ;:r‘&hinIc wide | 3 2N1307 PNP Bwitching Trana. 0/«
33 30 Madu's llke MAT Beries PNP Transistors. .10/~ | marked. Btate voltage 50 exonr TPUEET | " band amp., 14/- each. | 7 COSIH Germ. Diodes Eqyt. OA 0/
U2: 20 Germaniam 1-amp Reclifiers GIM up to 300 PIV.. . 10/- | Feauired. - BP2I0C, General purpose i ﬁﬂﬂ‘,}(’iﬁm’rgﬂodc. Marked 8,:
U35 25 50031cjs NPN Bilicon Transistors 2N708, BEY27 0/- | BRAND NEW TEXAS S A ;“'_"',ll’b'a“;:"mff‘?r‘rzn‘: oo |74 ‘G126 Geem. BNP Trans. ... 0-
26 30 Faat Bwitching Bllicon Diodes like IN014 Micro-min. 10/ | GERM. 'QRSNSKS'{?‘PJS oui Tehbloes tres, Sith 19/8 each. * 1 4 Bilicon Rects. 100 PIV 750mA 0/«
U268 Experimenters’ Assortment of Integrated Circults, untested P(:keNo‘n aras EQVT orders valued £4 or FAIRCHILD (U.8.A.) 3 -10/=
Gutes, Fllp-Flops. Registers. etc.. 8 Assorted Pleces.... 20/~ | 11" '8 2a3na ocn over. RTUL MICROLOGIC ] g;:
T2 101 amp BCR's TO-5 can up to 600 PIV CRBI/26-600. .. 20/- | T2 8 26374 0OC5 - INTEGRATED CIRCUITS | 2 g2
s Eols PLEASE NOTE. To avold | Epoxy case T8.5 lead] 2 0
T30 15 Piastic Bllicon Planar trans. NPN 2N2934-2N2026. . 10/- | T4 8 2G37HA OCSID | anyfurther increaredPostal | temp. range 15°C. 7 OC71 Type Trans. H 0/~
T31 20 Sil Planar NPN trans, low nolse Amp 2N8707. 30| T4 8 2G38ia OCBL Charges to our Customers | yLgoo, Bufter, 1 2 28701 8il. Trans. Texas ... 0/~
F - 2= 15 8 26382T OS2 «nd enable us to keep our . 3 12 Yolt Zenera 400mW ... ... 0/-
5228 Zener diodes 300mW D07 case mixed Volts. 318.... 10/-]| T6 8 2GiHA 0OCH By Rovara PostalService- | Uiatd o6 vwo-lnput § 5 1o A 600 PIV BUL. Rects. IS45R ... 10/-
U3 15 Plastic case 1 amp Silicon rectifiers IN4000 series. ... 10/-] 17 8 263454 0CH e to none. we | yiae 108 op, 14/- | 3 BC108 Bl NPN High Gain Trans... 10/-
T3s 30 8il, PNP alloy trans. TO-5 BCY26, 28302/4 . ...... Tom] 15 8 20%8 0CT8 o | have reorganized and dach. . 12N910 NPN 8U. Trans. VCB100 10/
U35 25 Bil. Pianar trans. PNP TO-18 2N2906 . T 00 || & oA wtreamlined our Despatch | complete duta and circuita | 2 1000 PIV 8U. Rect. 1.5 A R33310 AF 10/-
e T10 8 26417 AF117 Onder Department and we | for the Fairchild L1.C’n] 3 B8Y954 Bil. Trans. NPN 200 Me/s... 10/«
‘wwiﬂ‘ﬂ““”’“/”- ) All 10/- each now request you to send all | svailable In booklet form | 3 ©C200 8il. Trans. .10/«
U3a7 30 Bil. alloy trans. 80-2 PNP, 0C200 28322. . 0/~ | ZN2080 NPN SIL. DUAL | your orders together with 2 8il. Power Recta. BYZ13 .......... 15/«
T35 20 Past Bwilching SIl. trans. NPN, 4003ic/s 2N3011....._10/- §| TRANS. CODE Digse | JOUr rvevmltu:ce. direct ':; 1 g_lkeol;;wer Trans. NPN 100mc/s. =
N CYIA ——— - K . our arehouse an vaee Cressranns -
U39 50 BF Germ. PNP trana. 2N1303/5 TO-5. . ’Mﬂi_“; Despatch Department, | TAA243. Operational amp- | & Zener Dlodes 3-15V 8ub-mln. ...... 5/~
T40 10 Dual trans, 6 lead TO-5 2N2060. ... ... 120 VCB NIXIE DRIVER | postal address: BI-PAK lifler, 70/~ each. 1 2N1132 PNP Epitaxial Planar Bil. 15/«
U4l 30 RF Germ. trans. TO-1 OC45 NKT72. ... TRANSISTOR. Bim. B8X21 | SEMICONDUCTORS. Des- | TAA263. Linear AF ampli- § 3 3N697 Epltaxial Planar Trans. 8iL,.. 15/-
T4a 10 VHF Germ, PNP trans. TO-1 NKT667 AF117 & C407. 2N1893 FULLY | patch Dept., P.O. Box 8. | fer, 18/8 each. 4 Germ. Power Trans. Eqvt. OC6 13/-
. TESTED AND CODED | WARE. HERTS, Postage | TAA%03 General purpose | 1 Unijunction Trans. 2N2646 ........ 5/~
ND120. 124 3/8 each. § and packing still 1/- per amplifier, 21/- each. 2 8il. Trans. 200 Mc/s. 60Vcb ZT83/84.. 15/«
To-5 N.P.N. 25 vp 3/- ea. | order. Minimum order 10/-. ' 1 Tunnel Diode AEYL1 1050 Mc/s. 15/-
Code Nos. mentioned above are given 48 a guide to the l;y("pc of device in 2 22¥1712 TSll. Epoﬁy Planar HFE225 15/-
the Puk. The devices themselves are normally unmarked. 8 BY 100 Type 8il, Rects..... P 0=
BI-PAK CUMANTE STSICTION SR MONEY BACK ERHe g e
arked, W aessssasasaass s -

o =)
| e OUR
—l PRICE
i SR Why not increase efficiency of Office, Shop
£7/1 5/0 3gns. and Warehouse with this incredible De-Luxe

TELEPHONE AMPLI-
you to take down long
telephone messages or converse without
holding the handset. A useful office aid. A
must for every telephone user. Useful for
hard of hearing persons. Onfoff switch.
Volume Control. Operates on one 9 V.
battery which lasts for months. Ready to

rate. P. & P. 3/6 in U.K. Add 2/6 for
attery.

Full price refunded if returned in 7 days.

WEST LONDON DIRECT SUPPLIES (W.W.),
169 Kensington High Street, London, W.8

Pcrtable Transistor

Solve your communication problems with this FIER which enables

new 4-Station Transistor Intercom system
(1 master and 3 subs), in de luxe plastic
cabinets for desk or wall mounting. Callftalk/
listen from Master to 8ubs and 8ubs to Master.
Operates on one 9 v. battery. On/off switch.
Volume control. Ideally suitable to modernise
Office, Factory, Workshop, Warehouse, Hos-
pital, Shop, etc., for instant inter-departmental
contacts. Complete with 3 connecting wires,
each 66ft. and other accessories. Nothing
else to buy. P. & P. 7/6 in U.K.

Same as 4-Station Intercom for two-way instant con-
versation from MASTER to SUB and SUB to MASTER.
Ideal as Baby Alarm and Door Phone. Complete with
66ft. connecting wire. Battery 2/6. P. & P. 4/6.

7-STATION INTERCOM

(t MASTER & 6 SUB-STATIONS) in strong metal
cabinets. Fully transistorised.  34in. Speakers.
Call on Master identified by tone and Pilot lamp. Ideally
suitable for Office, Hotel, Hospital and Factory.

Price 27 gns. P. & P. 14/6 in U.K.
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2)kW FAN HEATER

Three position switching to wuit
changes In the weather. Buwiteh up
for tull heater (2}k W), awitch down
for half heat (1jk W), switch central
blows cold for summer cooling-
sdjustahle thermoutat acts us auto
control and safety cut-out. Complete
kit £3.15.0. Post nnd ins. 7/8.
Made-up model £4.15.0. Post and
Ink. 7/8.

FLUORESCENT CONTROL KITS

Fach kit comprises seven items—Choke, 2 tube ends,
starter, starter holder and 2 tube clips, with wiring
instry for normal fi tubes or
the new "Grolux® tubes for fish tanks and indoor plants.
kes are super-silent. mostly resin filled. Kit A-
15-20 w. 10/8. Kit B—30-40 w. 19/6. Kit C—80 .
19/8. KLE 65 w.19/6. Kit MF1isfor 8in., ¥ In. and
12in. miniature tubes, 19/6. Postage on Kits A and B
4/6 for one or two kits then 4/6 for each two kits
ordered. Kits C, I) and E 4/6 on first kit then 3/8 for
each kit onrdered. Kit MF1 3/6 on first kit then 3/6 on
each two kits ordered.

BECKASTAT

This is an Instant thermostat,
simply plug your applisnce Into
it and its lead Into wall plug.
Adjustable setting for normal air
temperatures. [3A loading. Wit
save its cost n & seavon. 19/6.
Post and lus. 2/9

————— REED SWITCHES

Glaes encased, switches operated by external magnet—gold
welded contacts. We can now offer 3 types:

Mipiature. lin. long x approximately iin. diameter. Will
make and break up to }A up to 300 volts. Price 2/8 each,
24i- dozen,

Standard. 2in. long x 3/16in. diameter. Thils will break
currents of up to 1A, voltages up to 230 volts. Price 2/- each,
18/~ per dozen.

Flat. Flat type, 2In. long, just over 1/16In. thick approxi-
mately {in. wide. The 8tandard Type flattened out, so that
it can be fitted into & smaller space or a larger quantity mnay
be packed into a square solenold. Rating | atp 200 voltn.
Price 6/- each. £3 per dozen.

8mali ceramlc magnets to opermte these reed switches
1/3 each. 12/- dozen.

ISA FOOT SWITCH
B Sultable for 8ewing Machine
7 Motor, DHlling Muachine or in fact
to switch any job where both hands
are to be left free. Rated at
13 smps, 250 volts. Price 22/6.

3 DIGIT COUNTER

For Tape R. der or other i - B
re-settable by depressing button. Price 8/6. | |

TRANSDUCER
Made by Acos, reference No. 1.D.1001. For
measuring vibration, etc., to be used in
conjunction with "G Meter. Regular
price £5. Qur price 49/8. Brand new and
unused.

ISOLATION SWITCH

20 Amp D.P. 250 Volts, Ideal to control
Water Heater or any other appliance. Neon
indicator shows when current is on, 4/6
48/- per dozen.

@5 LIGHT CELL
-—

Almost  zero resistant in

sunlight

Increases to 10 K. Ohms in dark or dull
1iqht, epoxy resin sealed. Bize approx. lin. dia. by }in. thick.
Bated at 500 MW, wire ended. 8/ with circuit.

FLEX BARGAINS

Screened 3 Core Flex. Each core 14/0076 Copper PVQ
insulated and coloured, the 3 cores laid together and metal
braided oversll. Price £3.15.0 per 100 yds. coi)

15A 3 Core Nob-kink Flex. 70/0076 ineulated coloured
cores, protected by tough rubber sheath, then black cotton
braided with white trucer. A normal domestic flex as fitted
to 3k W fires. Regular price 3/6 per yd. 50 yd. cuil £4.10.0,
of cut to your length 2/6 per yard.

10A 3 Core Non-kink Flex. As above but cores are 28/0076
Copper. Normal price 2/6 per yd. 100 yd. coil £7.10.0,
or cut to your length 1/9 yd.

6A 2 Core Flex. As above, but 2 cores each 23/0076 as used
for Vacuum Cleaners, Electric Blankets,etc. 39/6 100 yd. coil.

3-CORE WATERPROOF FLEX

6A, 23/0076 circular PVC covered us fitted Lo electric drilla
and most portable appliances, ideal extension lead. Regular
price 1/6 per yunl, our price 79/@ for 100 yard coll. Post 6/6.

Elliot Sealed Contact Reed Relay. Three circuits closed by
3 voit or 100MA. 9/8 each.

Slim Tubular Microphone. For hand holding or frontal
suspension—iever switch—high impedance with tead and
Pplugs for cassette tape recorder but suitable for most amps.
19/6.

500MA Moving Coil Meter. 2in. flush mounting round tneter
ex-Government but unused and perfect. 17/6.

6, 12 OR 24 VOLT SOLENOID

For energizing Reed Buwitchew, etc., size
approx. iin. long by lin. diameter Hole
through Solenoid approx. jin. 8/@ each.

SA 3-PIN SWITCHED

SOCKETS An excellent opportunity to
mike that bench dix board you have neéded
or to stock up for future jobs. This month
we offer 6 British mada (Hicraft) bakelite
Nush mounting shuttered switch sockets for
i| only 10/- plur 3/6 post and Insurance.
| (20 boxes post free.)

‘GLADIATOR’ 2 WAVEBAND
TRANSISTOR RADIO

7 transixtor. 2 wave band (medium & long)
pocket radio with carrying handle and ear-
plug. These radios use a ferrite siab aerial
and i conventional superhet circuit with
bullt-in moving coll speaker. Completely
hullt np, ready to play. Offered at less than
importer's price due to bankrupt purchase.
A remarkable bargain.
39/6 plus 3/6 post and insurance.

MINIATURE EXTRACTOR FAN

Beautifully made by famous German Company. PAPST Bystem,
230/240 A.C. Mains operated. size 3jin. % 3}in. x 2in. Made for instru-
ment conling but ideal to Incorporate in a cooker hood, ete. 65/~
P. & p.2/9

BUY TIME SLOT METERS

1t you hire out equipment such as TV sets by the hour then these slot
neters are what you require. We have 3 types, 8d. an hour, 1/- an hour TR,
and 1/8 an hour. Brand new. Made by the famous Weston Company. H" b
Price £3.19.8. post and ins. 6/6 i

HORSTMANN ‘TIME & SET' SWITCH

{A 30 Amp 8witch). Just the thing if you want to come home to &
warm house without it costing you a fortune. You can delay the
switch on time of your electric fires, etc., up to 14 hours from
setting time or you can use the switch to give a boost on period
of up to 3 hours. Equally suitable to control processing. Regular
lpru:eypembatﬂ)' around £3. Bpecis) snip price 29/8. Post and
ns. 5

DISTRIBUTION PANELS

Just what you need for work bench or lab. 4 % 13 amp
sockets in metal box to take standard 13 amp fused
Blugs. Supplled complete with 6 feet of heavy cable and 13 amp piug. Similar panels
advertised ut £5. Our price 39/8, plus 8/6 post and insurance.

[—r———T 1S MONTH'S SNIP

24 HOUR TIME SWITCH

Mains operated. Adjustable Contacts give onfoff per 24 hours,
Contacts rated 20 amps. repeating mechanism no ideal for shop
window control. or to ewitch hall lights (anti-burglar precantion)
while you are on holiday. Made by the famous 8miths Company.
This month only 39/8 complete with perspex cover. new and
unused, plus 3/6 postage and Insurance, a real anlp which should
not be missed.

DOUBLE ENDED MAINS MOTOR

On feet with holes for screw-down fixing. To drive models,
oven, blower heater, etc. 10/~ each. plus 3/6 post and insurance.
6 or more post free.

INSTRUMENT MOTOR WITH GEAR BOX

Mule by the tamous 8miths Company. This motor has an 8-gear
train in perspex gear box. Approximate dimensions, motor
liin. x 1 }n. diameter, gear box }in. x 2}in. diameter. Although
only 2 watt motor this ia really powerful und imposaible to stop
by hand. Mains operated and available with the final speeds
1 rpm, 4 rpm, 30 rpm, 60 rpm and | rev. per hour. 35/=.
SIMILAR MOTOR, but approximately half the size and malng
operated, final shaft, 2 revs. per min. Pricc 17/8.

r—————r———=ATLAS SLIMLINE FLUORESCEN TS——————e

THE TWENTYLITE A Fluorescent lighting unit made by the
famous Atlas company, with super silent
polyester filled choke and radlo sup-
pressed starter. The tube springs in and
out and the whole unit ts beautifully
made and finlshed white enamel. Amaz-
ingly economical. If Jeft on all the time
costs only one penny per day (usen §
anit). Measures 21t. long. Is Idval Kitchen, Bedroom, Hallway, Porch, Loft, ete. Don't
miss this amazing ofter, 39/8 with tube. Assembied ready to install. 4 ft. twin mode)
58/8. Post and ins. 6/8 extra.

i WATT AMPLIFIER & PRE-AMP

5 trunsistors—highly efticient made for use with tape-
head G4 byt equally suitable for microphone or pick up.
Limted quantity 28/6. Fuli circuit disg. also shows
tape contruis §/-.

VARYLITE
Wiil dim incandescent lighting up to 600 watt from full brilliance to out. !

Fitted on M.K. flush plate, xame size and fixing as standard wall switch so o. |
may be fitted In place of this, or mount on surface. Price complete in heavy ey

plastic box with control knob £3.19.6.

HI FI BARGAIN

FULL F1 12 INCH LOUDSPEAKER. This is undoubtedly one of Y
the finest loudspeakers that we have ever offered, produced by one

of the country's most famous makers. It has u die-cast metal frame

and e strongly recommended for HI-Fi load and Rhythm Gultar and

public address.

Flux Density 11,000 ganss—Total Flux 44,000 Maxwelln—Power

Handling 15 watts R.M.8.—Cone Moulded fibre—Freq. response

40-10,000 c.p.s.—specify 3 or 15 ohms—Main resonance 60 c.p.s.

—Chassis Diam. 12in.—12] over mounting lugs—Bate hole 1lin.

Dium.— Mounting holes 4, holes—3in. diam. on pltch circie, 113in.

diam verall height S#in. A £6 speaker offered for only £3.9.6 plus

7/6 p. & p. Don't miss this offer. 161n. 30 watt £7.19.6.

18in. 100 watt £24.10.0.

TAGENTIAL HEATER UNIT

Wiater is coming but act today and you won't
dlamay, This heater unit Is the very latest type, most
eflicient, and quiet running. 1» as fitted in Hoover and
hlower heaters costing €15 and more. We have a few
oaly. Units complete. wired ready to fit into cases,
Le. motor, mpeller, 3 KW. heater switching |, 2 and
3 kW. and with thermal xafety cut-out. Can be fitted
into any metal line case or cabinet. Only need onjoff
awitch. 79/@. Postage and insurance 6/6. Don't
miss this.

a8l

MINIATURE WAFER SWITCHES

2 pole, 2 way —4 pole, 2 way—3 pole, 3 way =
4 pole, 3 way —2 pole, 4 way—3 pole, 4 way —
2 pole. 6 way—1 pole, 12 way. All at 3/8
each, 38/- dozen, your assortment.

WATERPROOF HEATING
ELEMENT
26 yards length 70W. Seif.regulating
temperature control. 10/- post free.

AC FAN

Bmall but very powerful
mains motor with 31 In.
blades. Ideal for cooling
equipment or as extrac-
tor. fllent but very

efficient. 17/8, post 4/6.
Mounts from back or
front with 4BA screws.

ORILL CONTROLLER

Electronically changes speed.
from approximately 10 revs.
to maximum. Full power at all
speeds by finger-tlp control.
Kit includes all parts, case,
everything and full instruc-
tions 19/@. plus 2/6 post and
insurance. e up model also-
available 37/@ plus 2/6 p. & p.

MAINS MOTOR

Precision made—an used in record
decks and tape recorders—Iideal also
for extractor fans, blower, heater, ete.
New and perfect. 8nip at 9/8. Postage
3/- for tirst one then 1/- for each one
ordered. 12 and over post free.

RADIO STETHOSCOPE

Easiest way 10 fault find—traces signal
from aerial to speaker—when signal
stops you've found the fault. Use it on
Radlo, TV, amplitier, anything—come
plete kit comprises two special trausis-

tors and all parts

including probe tube
nnd crystal earplece
28/6-—twin  stetoset
instead of earplece 7/8
extra—post and insur-
ance 2/9.

MAINS TRANSISTOR POWER PACK
Designed to operate t istor sets and i Adjust-
able output Gv., 9v., 12 voits for up to 500mA (class B
working). Tukes the place of any of the following batteries:
PP1, PP3, PP4, PP6, PPT, PPY, and others. Kit comprisea:
mains rvectifier, hing and load resistor,
condensers and instructions. Real snip at only 16/,

plus 3/6 postage.

PHILIPS TRIMMER

0-30pt an old design but one which has
never been bettered. 1/- each. 10/~ doz.
£4.0.0 per 100.

MOTOR WITH
GEARBOX

Very powerful 7 r.p.m, operates from -
standard A.C. mains. 29/8, plus 3/6 P. & P. ¥xi
230 VOLT
-‘%5 SOLENOID
§in. stroke. 8ize 3{in.
h % 2in. x 1%in. 14/8,
postage 2/9.
»J"'""Q;} SPRING COIL LEADS
% nn fitted to telephones, 4 core
= £/8 each, 3 core 2/- each.
=

g

PP3 BATTERY ELIMINATOR

Run your small transistor radio ‘rom
the mains—full wave circuit. Made up
ready to wire Into your set and e
adjustable high or low current.

8/6 each.

INSTRUMENT BUZZER

6-12 volts, adjustable tone, a very neat metal cased U.8.A.
made unit approx. 1}in. x lin. x ¢in. thick. 6/6 each.

PANEL LAMPS

In neat plastic cases, avaiiable In several voltages

a8 follows: dv., 8v., 12v.. 24v., 38v.. 48v.. 60v.,

11ov., 220v., 380v. Note all below 110v. are

fitted with lamps. 110v. and above are neous.
q Price 3/= each, 30/~ dozen.

APPLIANCE THERMOSTAT

This ls a skeleton Type control Intended (or building into
oven, for baking. curing. pottery, etc. 2 models, one pre-
set for acrewdriver control. The other has a shaft for knob
control. A e operuting tempe . Note only high
temperature tsulation used in these stats. Price 12/8 each,

5 K.W. PORTABLE HEATER

For workshop — stores — green-
house, etc. Uses twin halanced
motors for silent operation and
reliabliity, thre¢ position switch
gives 'max. heat,’ ‘half heat,' and
‘hlow cold.’ A really tine heater,
Price £9.19.8. plus 10/6 post and
insurance.

Where postage is not stated then orders
over £3 are post free. Below €3 add 2/9.
Semi-conductors add |/- post. Over LI
post free. S.A.E. with enquiries please.

Wwww.americanradiohistorv.com

ELECTRONICS (CROYDON) LTD
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B ETTE R BARGAINS
SERVICE

FROM T.R.S.

Amplifier Kits

Styled and kitted by T.R.S., using quality components, including valves or
transistors and excellent instructions. Backed by T.R.S. service.

MULLARD 5-10. Mono. Basic kit (requires pre-amp). Input Sensitivicy—40 mV;
Response 20Hz-I1SKHz + 1dB; Output 10 watts R.M.S. at 3 or 15 ohms. KIT £10.10.0;
BUILT €13.0.0 (Carr. either, 7/6).

MULLARD 2-VALVE PRE-AMP with switching for 5 inputs; bass/treble/volume
controls, etc, Semltivi‘(z at input—4mV max. into 80K-l Megohm; Response 20-
25,000 Hz +1d8. KIT £6.19.6; BUILT £9.10.0 (Carr. cither, 5/6).

MULLARD [(0-10 STEREO AMPLIFIER. Inputsensitivity—210 mV per ch.; Response
12 Hz—35KHz + 3dB: 10 watts R.M.S. output per channel into 3 or |5 chms. KIT
£18.10.0; BUILT £22.10.0 (Corr. either, 12/6.)

242 STEREO PRE-AMP similar to Mullard 2-valve pre-amp, but doubled with gang
controls and balance. BUILT £13.19.6 (Corr. 7/6).

T.R.S. 4+4 STEREO AMP

Low cost transistor amplifier based on Mullard modules. 4+4 watts output. For 3-
I5 ohms speakers. Input switching. etc. Bass and treble controls. Simple module
assembly, Amp and pre-amp with front panel and knobs.

Kit £7.19.6 (Carr, 3/6); Teak sided cabinet £1.17.6 (Carr. 2/6); 24V. Power pack £2.5.0
(Carr. 2/6); Complete kit inc. OIN plugs and sockers £12.10.0 (Carr. 716).

THE MEW T.R.S. 2
P.W. 12-12 ~ ~

s o
T.R.S. have produced their (>
own kit version of this o
outstandingly good comblined
stereo amp and pre-amp. It
conforms precisely to Prac-
tical Wireless’s excellent
circuit but is styled for a
flatter, more conventional
cabinet which will be shortly
available. Kit includes two-
tone front panel and control
knobs.
Inputs—Mag. P.U. (R.LAA)
25mv into 68 Kohms;
Ceramic—Radio: Response—
20Hz to 30KHz + 1dB. Out-

put—12 wates per ch. R.M.S. Complete Kit of parts £24 Io
into 15 ohms. less cabinet (carr. 7/6) L]

MODULES

SINCLAIR Z.30—-New power SINCLAIR IC-10 integrated circuit

amplifier, as advertised £4.9.6 amplifier and pre-am .19.6
SINCLAIR STEREO SIXTY SINCLAIR “MIEROMATIC"
Pre-ampj/tone control £9.19.6
SINCLAIR PZ.S power supply
unlt £4.19.6

MIDGET RADIO RECEIVER—
smaller than a matchbox. Kit 49/6;
Bulle 59/6.

TUNERS
T.R.S. 6 VALVE AM/FM TUNER

With power supply, valves, large illuminated
station-named scale. Push button on-off an
wave change, “‘magic eye' indicator. Tunes Med.
waves and F.M. Diode output for tape.

Kit with power unit £12.10.0 (Carr. 7/6).

Kit less power unit £11.11.0 (Carr. 7/6).

T.R.S F.M. TUNER

Assemblies from modules obtainable separately. Features {nterstation suppression,
A.F.C., etc. Modules and chassis, scale and tuning drive come to £€15.15.0 (Carr.
7/6); Mains power unit £2.5.0 (Carr. 3/-); Cabinet to match 444" €1.17.6 (Carr.
2/6); Decoder €10.10.0 (Carr. 2/6).

GRAMO UNITS, PLINTHS, ETC.

GARRARD SP.25 Mk. I Garrard Clearview Cover SCP.I

Wireless World, December 1969

More than a Christmas Present!

... a stepping stone to a career for
eLec;tronicaHy minded teenagers.

>

New...Unique... RADIONIC N30

Radio and Electronic Construction Kit.

An educational hobby-set comprising.-

Over 30 fascinating experiments, including a printed-circuit
transistor radio—which works |—Burglar-alarm, Morse
Code, etc. Completely safe, battery operated. Easy to build
with detailed, fully illustrated instruction manual. Radionic
is used in over 2000 schools. Special cash price direct from
manufacturer £7.19.6 inc. P.T. Post Free. Dispatch before
Dec. 15th guaranteed for orders received before Dec. 10th.

Send cheque or P.O. to:
RADIONIC PRODUCTS LTD. Dept. W
St. Lawrence House, Broad Street, Bristollf

WW-—116 FOR FURTHER DETAILS
Revs per Minute or anything

SPEED CHECK! I mmne
P.. ELECTRONIC TACHOMETER ()

Type P.I/L with light probe
Type P.I/M with magnetic probe

Imposes no load

No mechanical connection required
Ideal for inaccessible places
Lightweight for easy movement f’
External D.C., Battery, and

Marine engine speed versions %
available from—

NECO ELECTRONICS (EUROPE) LTD.,

WALTON RD., EASTERN RD.. LONDON OFFICE: NORTH ST.,
COSHAM, HANTS. CLAPHAM, LONDON, S.w.4

COSHAM 71711/5 TEL: 01-622 0141/3 & 3211/5

* % % %

WW—117 FOR FURTHER DETAILS

10} in. die-cast t/table, cueing device
and counterbalance. Less cartridge.
In maker’s carton €13.19.6 (Carr. 7/6)

GARRARD LM.2025
With Sonotone 9TA/HC cartridge
and lift control £10.19.6 (Carr. 7/6)

PLINTHS
Garrard WB.I £3.7.6 (Carr. 5/-)

£3.5.0 (Corr. 4/6)
Garrard Scandinavian Type €£5.5.0
(Corr. 5/-)

CARTRIDGES

When bought together with playing
units. Decca Deram, £5.5.0; BSR
TC8/H (Stereo compatible), 25/-;
BSR Stereo TC.85, 28/6; Sonotone
9TA/HC, 60/-; Acos GP.93-1, 30/~

ALWAYS IN STOCK

Resistors In all valves and types: Yolume
controls, mono and sterec; Capacitors;
Electrolytics; Vimair; Bondacoust; Vero-
board; fr-Kit: Enamelled wire; Tinned
copper wire; Plugs and sockets,

S.a.e. brings llsts.

T.R.S. FOR TRANSFORMERS.
Mains and output supplied to spec. for
single or short production runs. Also
comprehensive service in replacement
line ©OfP transformers. Enquiries
invited. S.A.E. from private individuals
please.

T R RADIO COMPONENT
~T8.0. SPECIALISTS

70 BRIGSTOCK RD., THORNTON HEATH, SURREY

Open Saturday all day. Wednesday 1 p.m.

W.H.M.

WOW AND
FLUTTER
METER
(R.M.S)
MODEL |11

SYDNEY HOUSE, 35 VILLIERS ROAD, WATFORD
WDI-4AL

WW—118 FOR FURTHER DETAILS

www americanradiohistorv com
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Wireless World, December 1969

ANOTHER LASKY'S

TMK METER KITS ~ous

These two new meter kits by TMK ofter the professional. electronics hobbyist and student the unique opportunity of building
a really first class precision multimeter at 3 worthwhile saving in cost. The impact resistant bakelita cabinets sre supphied with the
meter Scals and movement mounted in potition: the model 200 also has the rotary range salector in positon. The highest
quality In components and 1% lolerance resistors ere used throughout Both oHer professional stendards of accuracy. Supphed
completeiin evary detail with full constructional. circuit and operating instructions

MODEL 200

20.000 QPY. Mult Festures 24 ranges with mirror scele Large 3 x 2in. meter.
full scale accuraey: DLV ond current: + 2%. ACY: + 3% resistance + 3% Speciel 0.8V DC rangs tor
transistor circuit measursments.

SPECIFICATION

DCV:0-0.6 8-30-120-600-1.200V st 20K/0PV.

ACV: 0-8-30-120-600-1.200V a1 1 OK/OPV.

DC Current: 0-0.06-6-60-800mA

Resistance: 0-10K 100K-1M 10M/ohms {58-580-5.8K-58K st mid-scalel

Capacitance: 0 002-0 2 ¢fF {AC 6V range},

Oecibets -2010 163UB

Output: 0.05 wF biocking capaciter. Uses two 1.5V (U7 type) batteries Black bakehts
cabinet. size 5§ x 3} x 1Jin. Complete with test leads

LASKY'S KIT PRICE 85/- ronae 1

MODE L 5025 50,000 O0.P.V. FEATURING

57 MEASUREMENT RANGES
A highly reliable instiument using an entirely new range selection mechanism which permits the use of a really large meter In a more
compact cabinet The range selected ig clearly indicated on the actual meler face facilitating instant identification without taking
your eyes tiom the meter. High speed rotary range selection knob. aiso features polarity reversal switch. shisided meter
movement with overload protection arcurt Special A and mA measurement ranges
SPECIFICATION:
® OCV. 0.0.25:2.5-10-50.250-1,000V at 25K/0PY 0-0.125-1.25-5.0-25.125
500V at S50K/0PV.
ALV: 0-3-10-50-250-1.000 at 2.5K/OPV 0-1.5.5-25-125-500V at 5K/0PV.
0C pA:0-25 A ot 125mA: D-50 A a1 250mA
0CmA:0-2.5:25-250mA at 125mV:0-5-50-500mA at 250 mV.
DCAmps:0-5A at 125mV:0-104 a1 250 my.
Resistance. 0-10M/ohms (13, 85, 850 8.5K and 65Kohms at centre scalel
Output Capicitor (0.1 uF, 20DVw} m senes with ACY ranges,
Decibets: —20 to ¢ 81 508 in 10 ranges
Operates on two 1.5V {U.7 type batteries). Black bakelite cabinet, size S5} xBfx
2{in Strong resilient piastic handie. Complete with fest (sads

LASKY'S KIT PRICE

£10.10.0....

ALSO AVAILABLE READY-BUILT AND TESTED £12.10.0. Post 5,

MK 100K 2%

FULLY BUILT AND TESTED

A highly accurate Multimeter using a 10 A, Mater hand calibrated to s OC
accuracy of + 3% of lull scals. Special leatu uitrg large mater scaie.
8§x3{in. wncorporating an entirely hew type of 18age selection panel
which gives nstant idendfication wathoul taking your eyes hom the
meter. An audible buzzer Is provided for easy shor testing. SPEC. DOV
ranges: 0.6, 2.5, 10, 50. 250.500.1.000V at } 00K/OPV. ACV ranges : 3. 10,
50. 250. 500. 1.000V at 5K/OPV. DC cusrent:0-10, 100 A.0-10.100mA
0-25. 10Amps. Resistance: 0-1K. 10K 100K 10M. 100M/ohms
Oeabels: —10 1o +49.4dB. Continuity test:Audible buzer. Operates an
1x1.5V U2 and 1x15V 8.154 type baris Cabinet sie 7}xBfx3jm

P ‘LmA SKY'S
£19.10.0 ...
‘TMK Model PL-436

PRICE
FULLY BUILT AND TESTED
20.000 O.P.V. Muli-tester for the amateur or professional, Features
mirror scale and wood grain finish front panel. SPEC.: DC/V ranges
0.6. 3. 12. 30. 120. 600V at 20K/0.P.V. AC/V ranges: 3. 30. 120.
800V at 8K/O.P.V. DC current: 50u4A. 0.6. 60. 600mA. Resistance :
10K. 100K, 1M and 10M ohms end scale (65. 650. 6.5K and 65K
ohms centre scale). Decibels 20 to +57dB in four ranqes
Operates on 2 x 1.5V U7 type batts. Size
5% 4x 2Jin Compiete with batteries and aperating instructions

mer® £6.19.6_©

PRICE
' GET YOUR LASKY'S AUDIO-TRONICS PICTORIAL |

I
| I
] R E 16 colour pages m large 16x1Vin format packed with 1.090; of itams from our vast stocks |
I ¢ g !
I

Hi-Fi, Redia, Electronics, Tast E C et

| Send 1/- for past only and inclusion on ous reguias mailing fist.

Inasky’'s TR adioX:-immited

| High Fidelity Audio Centres

Tel 01723 327114745 TOTIENHAM CT. RD. LONDON, W1 Tel- 01.580 2573
Tel.: 01-636 2605 | Open alt day, 9 a.m.-—6 p.m. Monday to Saturday

Branches

207 EDGWARE ROAD, LONDON, W.2
33 TOTIENHAM CT. RD., LONDON, W.1

Open all day, 9 a.m.-——6 p.m. Monday to Saturday |

152/3 FLEET STREET, LONDON, E.C.4 Tel: 01-353 2333|118 EDGWARE ROAD, LONDON, W.2

| Open all day Saturday, early closing 1 p.m. Thursday

ALL MALL ORDERS AND CORRESPONDENCE T0: 3-15 CAVELL STREET, TOWER HAMLETS, LONDON, E.1

Open all dap Thursday, early closing 1 p.m. Saturday

a83

TTC Model C-1051

POCKET MULTIMETER

A completely new design 20.000 O P.V. pockst mulumetsr with minor scale and
built-in thermal protaction Exceptionally large easy te 1ead meter with D"Arsonval
movement Colour coded scales Single positive chek-in, recessed selection swilth
for all ranyss. Dhms zero sdiustment Range spec. ag. voirs: 0-8-30-300-1.200V
at 10K/ohmsV. OC volts: 0-3-15-150-300- 12KV et 20K/ohmsV. Resistance
0-80K-Bmegs. OC current: 0-80 re2--300mA Decibels: ~20d8 to+17dB
Hand calibration gives extremely fegh standard of accuracy on ali ranges Uses
one |}V penlight battery. Strong impact resistant plastic cabinet—size only 4334 Vjin Two colour butf/graen finish Compiets with
lest leads end battary.

LASKY'S PRICE 75/- vost2i6

ALSO AVAILABLE C-1052 3 KOPV METER £5.19.6

TTC MODEL C-1000

A rmally tiy 1.000 O0.PV. pockst multi-tesier with “big” mater performance
Precision 2 jewel mater movement Hand calibrated to = 3% accurscy on tull scale
of OC ranges. 4% on AC ranges. 2jin squars metes. SPECIFICATIONS: ACN ranges:
0-10. 50. 250.1.000V st 1K/0.P.V. ACA rangas: 0-10. 50. 250 100V at 1K/O.PY.
OC current; 0-1-100mA Resistance: 0-150K/ohms {3.000 ohms centre scalel
Decibets: —10 to +22dB Opecates on one peniight cell. Two colour buft/green case
size only I§x2§xlin. Click stop range selection switch Ohms rero adjustment,
Complete with test leads. battery and

price 39/6 ...

INTEGRATED CIRCUIT
AMPLIFIER MODULE

Origuieily developed for computer and space projects—
these tiny modules—size only 25x10x5 millimetras—
represent the most amaang breakthiough n cirenit
design since the introduction of the transistor The
1C-403 is an integrated power and pre-amplifier requiring anly the addition of tone and volume controls. power source and speaker to form
® compiete audio amplifier of IW output

SPECIFICATION {ratings o1 25°CI: Output power typically 3W trom 250mV input. Frequency response 20Hz to BOKHz + 3dB Max
operatingvoltage 21V. Min. operating load 1.5 ohma. Pre-amp. inputimp. 2M/Dhms. Pre-amp D.C.input current S0nA

THE IC-403 1S AVAILABLE FROM STOCK EXCLUSIVELY FROM LASKY'S—COMPLETE WITH INSTRUCTION DATA AND SUGGESTED
CIRCUM APPLICATIONS. FREE INSTRUCTION DATA LEAFLET ON REQUEST. JUSTSENDSAE.

LASKY'S PRICE__49/6 pPost 1/6. 2 for 95/- post free

Also available from stock Sinclair 1C-10. 59/6 post free

DENSHI BOARD KIT

The DENSHI BOARD system o
enables the young expesimenter
and electronlcs hobbyist to pro-
duce a wlde range of translstor
circuits of increasing sophistica-
tion—without soldering or the use
of any tools at all | Basically the
system comprises a slotted clrcuit
board Into which plug-in com-
ponents and bridge pleces are set
1o produce up to 30 different cir-
cuits. The components are
incapsulated In transpasent plas-
tic blocks bearing the appropriate
circuit symbol and value thus
enabling even the complete
novlce to visually grasp the fun-
damentals of circuitry afteronly a
few moments study. Each DENSH!

BOARD KIT comes complete with 80-page manual of circults and data.
THESE ARE JUST A FEW OF THE CIRCUITS YOU CAN BUILD IN MINUTES:;
VARIOUS RADIO RECEIVERS, AMPLIFIERS, MORSE CODE PRACTICE DEVICE,
SIGNAL INJECTOR, SIGNAL TRACER. WIRELESS MICROPHONE, ETC.
DENSHI BOARD KIT SR-TA comprises: Base board; tuner block; 4 resistors
choke coil transformer ; 2SA wansistor for RF ; 2 diodes ; 3 capacitors ; battery block ;
morse key; antenna lead; crystal earphone; various bridgde and connecting pieces
and 80 page manual. This kit permits the buliding of 16 basic circults.

| LASKY'S PRICE £4.19.6 5

DENSHI BOARD KIT SR-2A as SR-1A plus: 2SB wansistor for AF; 2 resistors ;
1 c itor; crystal microp e, test probes. electrode. additional connecting
pleces; 9V battery. This kit permits the buliding of 30 circuits.

LASKY'S PRICE £7.2.6

EDUCATIONAL
CIRCUIT SYSTEM

N %
é’ e
=)

) ¢J

Tel.: 01-723 9789

®enns ®
Tel.: 01-790.2821
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, brings you a
= mountain of

components at
manufacturers’ prices

The serious amateur should
never be without this compre-
hensive price list and guide to
semiconductors and electronic
components from RCA, IR, SGS,
Emihus,Semitron,Keyswitch,Plessey,
Morganite, Litesold and others (to-
gether with manufacturers’ application
data) which you can buy direct from us
atmanufacturers’ prices e.g. IN914 1/3d.
1IN916 1/11d.12N697 4/5d. 11 2N706
2/3d. 0 2N706A 2/9d. (1 2N929 5/8d.
12N1613 4/8d.12N3011 9/1d.12N3053
6/2d. 1 2N3055 15/9d. [ 3N140 15/3d. 0 “'
BFY50 4/8d. 0 BFY51 3/9d. OBSY27 18/- O \
BSY95A 3/3d. 11 C407 4/6d. 1 CA3012
18/3d. 1 CA3014 25/6d. 1 CA3020 25/9d. O
OA200 1/9d. 1 OA202 1/11d.

Build the NEW Mainline Audio Amplifier kits - UP TO 70 WATTS

The result of the combined resources of SGS 12A £1. 0. 0.

and RCA these quasi circuits set new standards 25A £8. 5. 0.

in quality and performance. Each kitis complete =~ 40A. £9. 0. 0.

with circuit diagram, all semiconductors, resis- 70A. £10.10. 0.

tors, capacitors and printed circuit board. Any two will make an outstanding stereo
y edquipment.

To: Mainline Electronics Limited, Thames Avenue, Windsor, Berkshire

I enclose 4/-. Please send me your price list and guide [ |

I am interested in Amp Mainline Audio Amplifier Kits. Please send me full data D
I am interested in receiving data on preamplifier & power supply kits '_7_1

NAME_ ADDRESS - =

(A member of the ECS Group of Companies) .
h---------------ﬂ-ﬂ----lﬂ---
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Complete stereo
system — 28 gns.

The new Duo general-purpose:2-way speaker system is beauti
fully finished in polished teak veneer. with matching vynair
grille. It is ideal for. wall or shelf mounting either upright or
horizontally.

Type 1 SPECIFICATION

Impedance 10 ohms It incorporaies Goodmans high flux 6 spea
and 2 " tweeter. Teak inish 127 #63 4 guineas each. 7/6d.p. 8p
Type 2 as type 1. Size 17} 10} 63" Incorporating 10} 6}
bass unitand 24" tweeter. 3 ohms impedance 5§ guineas plus

7/6d.p. &8 p

Garrard Changers from £7.19.6d. p & p. 7/6d

Covrr and Teak finish Plinth £4.15 0d. 7/6d. p. & p

@) , GNS.
<../;l(% Integrated Transistor Stereo Amplifier 9

plus 7/6d. p. & p.

The Duetto is a good quality amplifier, attractively styled and
finished. It gives superb reproduction previously associated with
amplifiers costing far more.

SPECIFICATION

R.M.S. power output: 3 watts per channel into 10 ohms speakers

INPUT SENSITIVITY: Suitable for medium or Mgh output crystal
cartridges and tuners. Cross-talk better than 30dR at 1Kc¢/s
CONTROLS: 4-position selector switch (2 pos. mono a
dual ganged volume-control

TONE CONTROL: Treble hft and cut. Separate on off switch. A preset
balance control

) poSs. stereo

TEAK  FINISHED
8} GNS.

plus 7/6 p. & p.

Built and tested

SPECIFICATION

Sensitivies for 10 watt output at 1 KHz into 3 onms. Tape Head: 3mV (at 3% L.p.s). Mag. P.U.
2 mV. Cer. P.U.: 80 mV. Tuner: 100 mV. Aux. 100 mV Tape/Rec. Qutput: Equalisation for each
input Is correct to within +2dB (R..A.A.)} from 20 Hz to 20KHz. Tone Control Range: Bass
+13 dB at 60 Hz Treble +14 dB at 15 KH:. Total Distortion: {for 10 watt output) < 1.5%
Signal Noise: 60d8. AC Mains 200-250v. Slze 124" long. 43" deep. 23" high.

CASE

a8s

RADIO & TVCOMPONENTS (Acton) LTD

21a High Street, Acton, London, W.3.

also 323 Edgware Road, London, W.2.
Goods not dispatched outside U.K. Terms C.W.0. All enquiries S.A.E

These 5 items can be purchased
together for 28gns + £1.10p. & p.

o0
e Za/mm/
INTEGRATED HIGH
FIDELITY TRANSISTOR
STEREO AMPLIFIER

131 GNS., 76, &,

SIZE: 124" x 6" x 23" in teak-finlshed case
Built and tested

SPECIFICATION
OUTPUT: 10 watts per channel into 3 to 4 ohms spaskers {20 watts) monoral
INPUT: 8-position rotery selector switch {3 pos. mono and 3 pos. stereo). P.U. Tuner. Tape
and Tape Rec. out Sensitivities: All Inputs 100 mV iato 1.8M ohm
FREQUENCY RESPONSE: 40Hz-20KHz + 208.
TONE CONTROLS: Separate bass and treble controls. TREBLE 13dB lift and cut (at 15KHz)
BASS: 15d8 lift and 25d8 cut (at 50Hz).
VOLUME CONTROLS: Separate for each channel. AC MAINS INPUT: 200-240v. 50-60Hz
Viscount Mark Il for use with magnetic pick ups specification as above. Fully equalised for
magnetic pick ups. Suitable for cartridges with minimum output of 4mV/em/sec. at 1kc Input

Impedance 47k. 15 gns plus 7/6 p.&p

INPUTS

SPECIFICATION

OUTPUT: 10 watts into a 3 ohms speaker
{1) for mike {10 m.v.}. Input (2) for gram. radio {250
m.v.) indivdual bass and treble control

TRANSISTORS : 4 silicone and three germanium.

THE RELIANT MK.II
Solid State

General Purpose Amplifier
In teak-finished case

61 GNS.

+7/6p. &p

MAINS INPUT: 220/250 volts

SIZE: 10}" x 43" x 2}

MIKE TO SUIT (CRYSTAL}: 12/6d. 1/6d. p. & p

8" x 5" speaker 14/84. '+ 3/-p. & p

Mk. 1 51gns. + 7/6d. p. & p. less Teak-finished case.

X101 10w. SOLID-STATE HI-FI AMP
With Integral Pre-amp.

Specilications: Power Output (into 3 ohms speaker)
10 watts. Sensitwity {for rated output): 1mV into 3K
ohms (0.33 microamp) Total Distortion {a1 1 KHz): At
5 wans DIS%: At rated outpur 15% Frequency
Response: Minus 3 dB points 20 Hr and 40 Kz
Speaker: 3:4 ohms. {3-15 nhms may be used). Supply
voltage: 24v 0.C. at 800 mA. {6-24v may be used).

69/6 plus 2/8p. & p.
CONTROL ASSEMBLY: lincluding resistors and capacitors). 1. Volume: Price §/-.
2 Tiebis: Price §/-. 3. Comprehensive bess and irsble: Prce 10/-. The above 3
items can be purchased for use with the X101. POWER SUPPLIES FOA X101:
P101 M {mono) 35/- p. & p. 4/B: P101 (sterec) 42/6p & p. 4/

with baby alarm facility
and pre-alignment
Sizes: 12" x8"x 3"

THE DORSET
{600mW Qutputy

£5.5.0

plus 7/6 p. & p

Circuit 2/6. FREE wWITH PARTS
MAINS POWER PACK KIT:
9/6 extra.

7-transistor fully tunabie M.W.-L.W. perh, " 0

ELEGANT SEVEN
MK. I
{ (350mW Qutput}

£4.9.6

plus 7/6 p. & p.

Circuit 2/6. FREE WITH PARTS
MAINS POWER PACK

KIT: 9/6 extra.

p
Set of pars. The latest modulized

techniques makes this simpe to build

7-tr i tully tunable M.W.-L.W. superhet portable.
Set of parts. Complete with all components. including ready
etched and drilled printed circuit board—back printed for
foolproof construction.

50 WATT AMPLIFIER

g AC  MAINS
§ 27 gns.

plus 20/- p. & p.

200-250V

An  extremely
with six electronically mixed inputs

reliable general purpose valve Amplifier.
Suitable for use with
guitars. gram. tuner. organ. etc. Separate bass and

Output d 8 and 15 ohms.

mics.
treble

Brand new. C:

CYLDON 2 TRANSISTOR
U.H.F. TUNER

with circuit di

£210+ 1/-p. &p

STEREO PRE-AMPLIFIER
Inputs—8 position rotery switch {3 position mono. 3 positian sterec). Tuner 150 MV
mto 6880k Magnenc pickup lully equalised and sultable lor  magnetic
cantiidges  wath  minimising output of 4mVicm/sec. Load A7k Ceramlc pickup
150 mV mo B8Ok Sensitivities taken for 200mV output Controls—separate
volume controls for each channel Twan ganged bass. 12d8 kit end 15d8 ant at
60¢/s. Twin ganged teble. 10d8 It and 15dB cut at 10kc/s. Voltage required
23-30v OC at 5SmA Sue 124" x 3}" x 24" In teak lnished case. complate with
frant panel and knobs. Built and tested €7.7.0 plus 5/ p & p

SPECIAL OFFER

Complete stereo systems comprising BALFOUR 4 speed auto
player with stereo head 2 DUO speaker systems size 12 x 64 x
64. Plinth f{less cover) and the DUETTO stereo amplifier

All above items
19 GNS. plus 20/-p. & p
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MINIATURE “LATCHMASTER” RELAY
6, 12, or 24v.
D.C. operation.
One make one

break, contacts
rated 5 amps
at 30 voles.

Once current is
applied, relay re-
mains latched
until Input
polarity is re-
versed. Manufac-
tured for high
acceleration re-
quirements by
Sperry Gyro-
scope Co. Size: Length %, dia. 9/16” (including mount).
Actual size as lllustrated. Please state vertical or hori-
zontal mount and voltage. £3.10.0 cach. P, & P. free.

Jeck S

| shorted In step by the 4

New “Croydon” 1/50th HP, cont. rating 240v. A.C.
motor, 1500 RPM, foot mounted.
Size: 38" high X 57 long +
spindle length 1§"%}" dia.
A really beautiful motor at
less than half maker's original
price. €6.10.0 each. P. & P. 5/-.

Wireless World, December 1969

SCHRACK
ROTARY STEPPING RELAY RT304

48v. coil (28 ohm). The e
relay has 48 basic segments

sweep contacts to 4 pole-
plates {banks of 12). There
are 2 secondary switches:
{1) one c/o H/Duty contact
set which changes over and
back with each step; (2) two
H/Duty changeovers which
changeover on each 12th
step and return on the
following pulse. Size: Base 3}"X 13" x4}" high. New
in maker's packing, limited supply, also few only, as
above, but 110v. (1,290 ohm coil), £6.10.0 each.
P. & P. free.

K.L.G. Sealed Terminals. Type TLSI AA, overall
length 11/16”, box of 100, 25s.

Type TLSI BB, overall length 1“, box of 100, 35s.
P.

& P. Free. _—

NEW HYSTERESIS MOTORS BY WALTER
JONES. Type 14050/12, 240v. 50 ¢/s 1500 RPM cont.
rating, output 2.0 oz.fin.
Size: Length {less spindie)
31", Width  2§"x24".
Spindle 17X%3/16". Weight
3 Ib. Maker's price in region
of £22.10.0. Our price
£7.15.0 each. P, & P, 5/=

Precision Motor-driven Potentiometer
By "'Precision Line" (U‘S.A‘?. Con-

tinuous track with 2 platinum
contact wipers set at 90° C.W.
resistance 300 ohm only, 4+ 5% LIN
+0'59,, ball bearing spindle column.
Size: dia. 1 13/327, height | 1/32",
spindle length 11/32% by }° dia.
These potentiometers were pur-
chased by the importer at a cost
of approx. £25 each. Our price
£6.15.0 each. P. & P. free

New 75-0-75 Micro-ammeter by Sifam.
750 ohm movement, clear
reading, Spa divisions X
$°; plastic front, projection
1 (rapering forward). Size:
43" % 31".57/6 cach.P. & P
2/6.

MINIATURE
B.P.L. 500-0/500 Micro-Ammeter. 13/16" Diam.
scale. Through-Panel mounting. 45/-. P. & P. free.

“Parvalux"

Reversible 100 RPM Geared Motor
Type S.D.14, 230/250v. A.C.,
22 Ib./in. Standard foot mounted,
variable angle final drive. Re-
movable 9-tooth chain
spiggot on 3/16” spindle. Ist
class condition. £7.10.0 each.
P. & P. 10/-.

Berco Rotary *“Regavolt,” variable voltage trans-
formers input 240v. 50/60 cps., output 120-0-120v. at
6 amps. Not Rew, but in Ist class condition. Few only,
£€9.10.0. P. & C. 10/-.

Motor Driven Variable Voltage Transformers by
Ohmite (U.S.A.). Input 120/240v., 50/60 ¢.p.s. Qutput
0-240v. at 480 v.a. A reversible |I5v. a.c. geared motor
drives the contact sweep arm in the direction required.
There is 2 micro switch mounted at each end of the
track which is cam-operated and intended to be con-
nected as a safety-stop. First class condition. €8.15.0.
Carriage 15/-.

Robust M.E.S. Dual<circuit Panel
Lamp by Thorne, adjustable length with
press-to-test dome. |” fixing hole. Avail-
able red, green, amber. 10/6 each. P. & P.
free.

Isolation Transformers. | to |. 250v. input, 250v.
centre tapped out, at 2 K.V.A,, mounted in metal case
measuring 83" %8}" X 11° high. Weight 65lb. £18.10.0.
P. & C. 25/-.

Mallory Tubular Capacitor, with mounting clip.
1,000 mfd. 45 V.D.C. Size 2}” long by 14" dia. 7/6 each.
P. & P. 1/6.

S.T.C. Midget Relay Type 4190 GC. (new). 2 change-
overs, |2v. 40 m.a. coil (170 ohms). 10/6 each. P. & P. 1/6.

Mullard Geiger Muller Tubes Type MXII5 (new).
Max. threshold voltage 370. Min. plateau length (voles)
100. Active length 45mm. Wall thickness 375 M.G./
sq. cm. Two-pin base. £3.10.0. Post free.

Jackson Air-Spaced Trimmers Type C803. Pre-
set locking type, ceramic end-plate, 2-hole fixing.
3-10 p.f., 2/6. 4-20 p.f., 2/6. 460 p.f., 4/-. 5-100 p.f,
4/-. (Minimum order any 4 pleces.) P. & P. /6.

Dubilier Nitrogol Capacitors. 24 mfd. at 350 v.D.C.
Size (approx.) 41" high 3°f X 2§". 10/- each. P. & P.
2/6.

Advance Constant Voltage Transformer (new).
Inpue  190-260v. Output volts 12 R.M.S. ac 50 va.
£€4.19.6. Carriage 10/-.

Muirhead S.M. Drive Type B902C. 3 dia. (not
calibrated). 180 deg. sweep. 10/- each. P. & P. /6.

We have a large quantity of Mullard Pot Cores,
certaln types only, also a very large quantity of
Denco Neosid iron-dust cores. These items are
suitable for industrial users and we would be
pleased to give details upon request. Also in
stock very large quantity of Torrold rings.
Samples upon request.

ELECTRO-TECH SALES

American “Powerstat” Variable Voltage Trans-
former by Superior Electric Co. Input 120v. 50/60
c.p.s. Output 0-120v. ac 225 amps. 17 spindle with
alternative pre-set locking device. Size (approx.) 3”7
dia. % 2" long. First class condition. £2.15.0. P. & P. 5/-.

New beautifully-made 3 change-oven
Neat action, either locking
or spring-return, as required
determined by reversing fix-
Ing-plate. Attractive plastic
prestle. Available red, green,
grey, cream. Limited number
only. 17/6 each. P. & P. i/6.

“AUTOMATIC ELECTRIC”
ENCLOSED RELAYS

6v. 5001 2 ¢/o, 14/6

24v. 470Q) 4 cfo, 15/6

48v. 2,780(2 4 ¢/o, 15/6

48v. 1,2600Q) 6 c/o, 18/6

P. & P. free.

New “Magnetic Devices”
solenoid 240v. A.C. Type 42117,
| to 3 Ib. pull, frame size 1§"x
13" % 1”. 20/~ each. P. & P. free.

Gardner Transformer Type 1L.T.N. 876 (new).
Enclosed in ventilated metal case. Prim 200/250, sec.
2% 12v. windings rated 4 amps each (96 v.a. in series/
paraliel). €3.2.6. P. & P. 7/6.

English Electric } h.p. Motors. 240v. single-phase,
standard foot mounted, 1,425 r.p.m., continuous
rating. £4.15.0. Carriage 20/-.

COME AND SEE OUR LABORATORY

EQUIPMENT! (with regret, for callers only).

Ovens, centrifuges, balances, and glassware A-Go-Go, not to mention filters and chromotography
paper galore. All well below normal prices. Also lots of electronic and communications components
and odds and ends. We think our new premises are well worth a visit! Call, or write:

DEPT. E.W. 100, 264 PENTONVILLE ROAD, LONDON, N.1

(ONE MIN. FROM KINGS X STATION)

YTel. 01-837 7401

NEW 48"
SHEET

s

48" X |8 gauge capacity. .

36" % 18 gauge capacity. . i

247 % 16 gauge Capacity...c..ocoouien 0
Carriage Free

Also the well-known vice models of

36" % I8 gauge capacity.......cuuienn 0 0
24° % 18 gauge capacity.. - 00
18" x 16 gauge capacity......... smaee 00

Carriage Free

FOLDING MACHINES

METAL BENCH MODEL BY PARKER

Forms channels and angles
down to 45 degrees which
can be flattened to give safe
edge. Depth of fold accor-
ding to height of bench.

One Year's guarantee.
o | Money back if not satisfied.

Send for details:

A. B. PARKER
FOLDING MACHINE WORKS,
UPPER GEORGE STREET,
HECKMONDWIKE, YORKS.

Telephone 3997

DIFFERENT

lavishly illustrated

anyone S

A.B.C. Plans. etc.. etc

No soldering—No experience needed—simple
step-by-step plans enable
to 90 to build radios easily with
terrific results. - Educational—almost a complete Home Radio Course—you
start with a simple semi-conductor radio which takes under 1 hour to buiid, you
then progress to multi-transistor
attractive case. All operate off tiny self contained battery costing pennies and
lasting months. True to life sound reproduction. Fully tuneable. Receives standard
medium wave broadcasts. All parts down to last screw—Inc. 3 Transistors, 1 Semi-
conductor. 1 Moving Coil Loudspeaker fthis alone must be worth 19/6) Personal
phone for smaller radlos. all resistors. condensers. coil. wire. knobs, Radio Case.

SENSATIONAL BRITISH MADE RADIO
CONSTRUCTION OUTFIT — MAKES 5

TRANSISTOR RADIOS

total building
costs-everything

47/6

Internal loudspeaker radio complete in

ONLY 47/6 pius 4/6 p. & p. (Parts available separately)

New and boxed direct from Manufacturers to you saving £€s in middie-
men’s profits. MAKES FANTASTIC XMAS PRESENT. (Check prices of less
comprehensive educational tovs in the shops/) SOLD EVERY YEAR FORTHE
LAST9YEARS—MANYTESTIMONIALS.

PHOENIX ELECTRONICS (WW11), 18 Little Preston Street, Brighton 1, Sussex

MONEY BACK GUARANTEE.

WW—119 FOR FURTHER DETAILS
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SILICON RECTIFIERS &

750mA 2 Amp 10 Amp
1= 2/3

9d 16 2/3 4/6
173 2/~ 2/9 s/~
2/6 4/= 8/-
3/- 4/6 9/6
39 s, i3
6/- 6/6 14,

200mA

THYRISTORS-SCRs

PIV 3A

50 7 6 9/- 7/6
100 . - 10 10/~
200 8/6 12/6
00 . nj-
00 . 96 12/6 15
600 20/
800

'

100A
20/~
22/-
35/-

45/~
120/~

NEW SPECIAL ITEMS!!

40602 — Dual Gate MOS-FET 9/- each

L14B— Photo-Darlington Amplifier 26/6

MGA100—-Gallium Arsenide Infra Red Light
Source

31F2— Infra Red Detector Diode

3N84—  Silicon Controlled Switch

TAA320—Monolithic IC with MOS-FET input
followed by Bi-Polar transistor 136

Datasheets 1/- on request—free with above items.
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LT'D

aw COMPONENTS

RESISTORS | or | Watt3°, LOW NOISECARBON
FILM. 10, (2, 15, 18, 22, 27, 33, 39, 47, 56, 68, 82 ohms and
decades (x 10, X100, x'1,000, % 10,000) | Meg etc. to 8.2
Megohms (10° tolerance). PRICES: 1-25 4d, 26-99 3d,
100 +2d (your selection § and jor } Watt mixed)
SKELETON PRESET POTS. 20° Tol. Linear. Low
noise. Available in sub-minlature or standard size, horizon-
tal or verticat, 100, 250, 500, |k, 2.5k, 5k, 10k, 15k 50k,
100k, 250k, 500k, | Meg, 2.5 Me‘, s Mea' NEW PRICE
1/~ each or any selection of 12 pieces t0y-
ELECTROLYTIC CAPACITORS (Mullard). -I10°
tol. Subminiature (all values |
32 64 125
100
64
40
25
16
0 S to
Price 16 13 /2 t
MIN. POLYESTER CAPACITORS. Printed clircuit
type 250 Vdc working. 0.01, 0.01S, 0.022, 7d each: 0.033,
0.047, 8d each; 0.068, 0.10, 9d each
YEROBOARD 0.15° Matrix FLUX COATED
» 303, 2} x 33 x 337, )10, 3 x 57, S/6.
IB ~. BARGAIN PACK of 36 square inches all
good size pueces only 10/= pack.
VYEROBOARD 0.1° Matrix, 3! x 2/°, 39,
VEROPINS for 0.15°, 36 pieces Ij=,
VEROCUTTER 9/~ (including free sample pieces).
ac:enornu and pro-
9/6

slﬂec ject manual .. 29

'2-DeC" kit contains  two
"DeCs" component tray acces-
sorles, instruction book, all
packed in attractive plastic

B 69/6

. acCessories, manual,
. 11716

Single "DeC" with

0x
“4-DeC” kit contalns four "DeCs"”
etc,
BOOKS FROM STOCK
General Electric Transistor Manual, 660 pages of dau
and circuits 19
R Transistor Manual, S54 pages, Includes SCR
circuits 28/
Designers' Guide to British Transistors, Excellent data
book lists over 1,000 common typas plus Computer-
selected substitution chart

(ADD 2/6 POST & PACKING FOR ALL BOOKS)
NEONS
Signal neons for many types of circuit, type ""N*
Price 1/6 each or 16/- dozen.
HEATSINKS. Sultable for 2 x OC35, etc
commercial equlpment. Type 10D
ALUMINIUM CHASSIS
6 x 4 21° with reinforced corners 6/9 each (P & P 1]6).
Ally panel to fit 1/6. Paxolin panel to fit 2/~. Many other
sizes in stock up to 12 x 8 x 2!° (see catalogue).
ZENER DIODES. 400mW 107, Tolerance, Complate
range preferred values 3 volt to 30 volt, each 36
SOLAR CELLS
B2M 0.2-0.4 volts @ 2mA Selenium type
B3M 0.2-0.4 volts 1i=2imA Selenium :yp.
SIM 0.3-0.4 volts 10-16mA Sillcon
$4M 0.3-0.4 volts @ 25-40mA Silicon oo

As used in
we | By

126
15/~
19~
36

ULTRASONIC TRANSDUCERS

Operate at 40kc/s. Can be used for remote control systems
without cables
or clectronic
links. Type 1404
trans-ducers can
transmie and
receive,

FREE: With axch
pair our complete
transmitter and
receiver circuit,
PRICE
£5.18.0 Pair
(Sold only in

Priges quoted are current at time
of going to press and may be
subject to variation.
Semiconductors offered  bear
Manufacturers' original markings
and are subject to our full replace-
ment guaranted H not to pub-
lished specifications.
WE DO NOT offer “Re-marked”
Semiconductors.
Our 196970 Catalogue
able FREE on request.
Please enclose a stamped addressed
envelope with any queries.
Quantity Prices on application.
Retall: ({uh with order, please.
Trade Please furnish usual refers
s if Credit facilities required,

is availe

Post & Packing | /- per order (FIRST CLASS).

MAIL ORDER DEPT. & RETAIL SHOP:—

LST, 7 Coptfold Road, Brentwood, Essex
Telephone: 226470/1 {Sales Department}

EXPORT ENQUIRIES PARTICULARLY WELCOME
GIRO No. 388-3159
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Wilkinsons FOR RELAYS

P.O. TYPE 3000 AND 600
BUILT TO YOUR REQUIREMENTS — QUICK DELIVERY
COMPETITIVE PRICES — VARIOUS CONTACTS

DUST COVERS —QUOTATIONS BY RETURN
LARGE STOCKS HELD OF MINIATURE SEALED RELAYS

EQU PMENT WIRE P.V.C. covered 80/- per 1,000

7/.0076, 1/.024, 14/.0048 type 1 and 2, all colours.
4 OO 6 type 1 Red and Natural €15 per 1,000 yds.
140,000 yds. available.

MINIATURE SILVER ZINC ACCUMULATOR.
1.5 voit, 1.5 ampere. Size 2x1.13 x%0.63in. Weight |} oz.
Ideal for model work, 12/6 each, 120/- doz., post 1/6.
STROBOSCOPE FORK. 125 cycles. P.O. No. 5, 30/-
each, post

LEDEX ROTARY SOLENOIDS AND CIRCUIT
SELECTORS. SIZE Ss. 4 pole, 11 way and off 110/-, 4 pole,
12 vvlay 110/-, 24 pole, il way and off 210/-, 54 pole On,
Off s

N.S.F. SOLENOIDS type 3E 115.2 ohms 48v. D.C. 17/6 ea.
CERAMIC AND PAXOLIN WAFER SWITCHES
avallable from stock at keen prices. send for list. 24 way
Doubie Pole Pax Wafer Switches 12/6 each, post 2/6.
P.O. STANDARD RACKS &ft. U channel sides drllled
for 19in. panels heavy angle base, 150/-, cge 20/-. Desk
Units for Racks 30/-, cge 7/6

MINIATURE BUZZERS. l2v. with tone adjuster. 7/6.
PLASTIC-FILM CONDENSERS TMC SI1250I17LM
0.9+0.1 mfd. SOOv. also | mfd. I° 150v. TCC 20/- each.

AIR BLOWERS. 200/250 volt. A.C. cylindrical 7in.—
7in. suitable for intake or extraction. 1/50th h.p. £10.
1/1S¢h h.p. £11. 1/10th h.p. £14

ELCOM STUD SWITCHES. 12 pole 2 way or 3 way
types on 3 Banks, break before make action. 50/- each.
GEARED MOTORS. | r.p.m. or 3 r.p.m. 4 watts very
powerful, reversible 24v. A.C. 35/-, post 2/6, can be oper-
ated from 230v. with our 20/- frmsformer Post S/-.
VACUUM GAUGES. 2in. scaled. 0/30 inches of mercury,
20/- each, post 2/6.
STANDARD LEVER
KEYS, 3 POSITION
4C lock/4C lock 17/6 each.
Stop/6C 15/6 each.
2C 2M non-lock/
ZC 2M non-lock
|4 6

LAMP HOUSES with pair of 6in. lenses mounted in a
9in. square case. Ideal spotlight 70/~ each, post 10/-.

BATTERY CHARGERS at special price_made by West-
mghouse worth €35. Input 200/250v. A.C. output 6v. IS
amps D.C. with ammeter, fuses; regulated ; a 4-posnuon
switch and sliding resistance. OUR PRICE 170/-. Cge. 5/-.

MINIATURE DIGITAL DISPLAY SERIES 661
Counting Insts. Ltd., an assembly of five units each
displaying 11 meuages in numbers with decimal point,
and letters £25 complete, send for detalls.

HIGH SPEED
COUNTERS

3t x lin, 10
counts per
second with 4
figures. The
following D.C.
voltages are
available, 6v..
I2v., 24v

50v. or 100v.

SUB-MINIATURE
type 11 SMI TN 13 size Jin. X {in.
mounted in fives for 22/6 post free.

JACK PLUGS. 2 Point with
#crew-on cover, 2/6, post 9d.
PO 201 on headphone cord 3/-, post | /6.

PLUG-IN RELAYS. Londex 4 change-over HD contacts
28v. D.C. or 240v. A.C. with base and cover, 35/- each.
RELAYS, 24 volt D.C., 4 make. 4 break heavy duty contacts
with dust cover, 12/6 each, quantities available.
UNISELECTOR DIGIT SWITCHES 8 level 2 outlets
3 bridging $ non-bridging 50 volts. £8/10/-.

STABILIZED POWER UNITS RACAL. !nst. type
PU 156C, A.C. input 200/250v. D.C. output positive HT
200/300v. scabllized Load current 250 mA negative HT
150v. stabilized IS mA. €45,

ROOM THERMOSTAT. Adjustable between 45 and
75 deg'.e.hr.. 250v. 10 amp. A.C. ideal for greenhouses, 33/-
Post 4

35/- ea.

Honeywell S.P.D.T.
% }in. 6/6 each, or

Microswitch

TERMINAL BLOCKS. 2 way 5C/430

or 3 way 5C /432 50/- per 100 or €20

per 1,000. (As ilustrated.)

ROBUST AIRCRAFT PUSH. 5C/B98 of bakelite barrel
type construction, with |lin. square hole fixing top with
actual push below the level of a lin. bakelite circle to prevent
it being used accidentally. Samples 5/- each large quantities
available.

MAGNETIC COUNTERS, Veeder Root with zero reset.
800 counts per minute, counting to 999,999, |10 or 125 volts
A.C, or 110 volts D.C. 65/- each, post 3/-.

VACUUM CONDENSERS, 25 pf.. 32 KV, 27/6, post 3/-,
METERS GUARANTEED. Complete list available.
Microamps 0/500 2in. MC....2S/-

Microamps 0/500 2}in. MC....37/6
Milliamps 0/50 2{in. MC. .35/-
Milliamps 0/500 3iin. MC... .54/
Amps 50-0-50 2in. MC N )
Amps 0/5 2in. MC. . .. 42/6
Volts 5/0/5 2§in. MC. 25/«
Volts 0/20 2In. MC. .42/6
Volts 0-40 2in. MC 42/6
Volts 0/10 A.C, 3{in. MCR....70/-

MICROAMPS 0/S0 scaled in Rontgens 2{in. MC 4! -y
PORTABLE VOLTMETERS 0/250 Movlnl Iron A.C./D.
6in. scale, in polished wood case, £7/10

ONE HOLE FIXING SWITCHES
DOUBLE POLE ON/OFF

3 amp 250 volt A.C. liin. X 1in. X | in.

30/- per dozen, 200/- per |00. Post

3/- per dozen, 6/- per 100. i
MASTER CONTACTOR. Precsion made. Contacts
making and breaking twice per second in sound proof case,
thermostat controlled heating. 12 or 24v. 1B/6, post &/-.
VISCONOL-CATHODRAY"” CONDE NSERS 001
mfd. 10 kY, 5/-; .002 mfd. |5 kV, 9/-; .02 mfd. 10 kV, l0-

.025 mfd, ISkV 5/-; .05 mfd. 5 kV, 9- 0.1 mfd 4 kv, 9/-;

1969

eac
4C non- Io:k 6C lock 20/« kV, I7‘6E%IS mid. 2.5 kV, 17/6; | mid. 2 kV. 17/6.

ONEHOLé mec Szoa:::; non-locking 2 I.. WII.KINSON (CROYDON) I-TD. ‘°"°‘s"rs’7f’:‘:\;"‘r'e‘::::d“‘:’":‘a::"’:“’pg:'e‘z"wmm”.
LONGLEY HOUSE LONGLEY RD. CROYDON SURREY

position 10/6. 6 C.O. lock/2 C.Q. lock 3 position 17/6. BRIDGE MEGGER serfes |. With resistance box
: 01-684-0236 Grams: WILCO CROYDON

8 100
TRANSFORMER. 200/240v., tapped 6. Jv 3, | B2 (Iog90 :‘:}:"m:‘c:“(bo iy AR, O (S
10.3v. ac 17 amps 5kv. wkg., 70/s, post 6/-.

Phone

NO EXCUSES! NO DELAYS! FROM STOCK!

INPUT 230 v. A.C. 50/60 b) SAmp.AC/DC
ouTruT vaRrIABLE 0260 v. AC. | § Double Wound INSULATION VAF':IABILE
BRAND NEW. Keenest prices in ‘) Variab|e TESTERS (NEW)
the country. All Types (and spares) [ VOLTAGE
from i to 50 amp. available from stock. 1’ Tra nSfO rmers ;.;::.‘?lJQELEJ UUTPUT u IT
0-260 v.at { amp. .... £510 0 " Fully isolated, low tension Secon- .“*‘; . quegalitcions N
0-260 v. at 2-5 amps. £6 15 0 | § dary winding. Input 230 v. A.C. N Lursable Yor | lppur 230 v. A.C.
0-260 v.at Samps. ... €915 0§ 9‘1\1‘1;:(;& o.fa°v'.‘lf<':“.U°U5” i{ﬁ . Lo or | Output 0240 v. DIC.
0-260 v.at 8 amps. .... £14 10 0 " 0-36 v. at 5 amp. £9.12.6— - P /, constant Fitted large scale am-
0-260 v, at 10 amps. ... £is8 10 O 1' v. p. 'p & p 8/6 ‘ o) ;‘i’;:dL,: “B‘i‘n": m::enr Innn;iic:!ool:me':‘ﬂ';
0-260 v. at 12 amps. ... £21 0 0 e . : W, din, H. 1 (000 s TR
0-260 v. at |5 amps. ... £2 0 0 ‘: 0-36 v. at 20 amp. £$15/?'°—& 5 o 2:; Weizht :‘::: met.alucoas; IaS:En.az;4
50 AMPS 0-260 v. at 20 amps. ... £37 0 0 :, These fully shrouded Tramfor. 3 | 500 VOLTS, 500 megohms. 5 iemeel) Sorin,
& 0-260 v. at 37-5 amps. £72 6 0 ) mers, designed to our specifica- Price £28 carriage pald, smooth stepless voltage
0-260 v. at 50 amps. ... £92 0 O 1} t:ons.l are ideal!y suited for Educa- 1.000 VOLTS, 1,000 - ;a;iat‘lgg plz\;e]ro ran:i.
20 DIFFERENT TYPES AVAILABLE | @ onah Industrial and Laboratory . »1,000 megohms, | cree o5 St
I AMP. ' FOR IMMEDIATE DELIVERY. A AAAAAAARS £34 carriage paid. 51 itooradion, Deis.

VAN DE GRAAF LATEST TYPE SOLID STATE
D O'PEE ;’rYPEasnel ELECTROSTATIC CONSTANT VARIABLE CONTROLLER 2 36volt 30 amp. A.C. or D.C.
es!gnP:ountou; GENERATOR VOLTAGE ldeal for lighting alnd heatmgacinl—- l :

A C 50/6 cuits, compact panel mounting. Built . 1)
hpsztzngtvvzrlable ~ fitted dw_itl‘l TRANSFORMER L"Y‘V:’rl'::éi%w“ CONTINUOUS- 1: va"ahle L'T' supply unlt
 punied for 730 v, Input 230v AC outpe 25-230v AC ¢ INPUT

A.C. S amp model £8. 7. € 220/240v. AC. 6

’{ giving

a potential
of approx. 50,000 volts.
Supplied absolutely com-
plete including acces-

10 amp model £16 3. 5. o

SPEEDIVAC HIGH VOLTAGE
HIGH FREQUENCY GENERATOR

OUTPUT d
CONTINUOUSLY “=
VARIABLE 0-36 v.

Input
185 -250
v. A.C.

sories for carrying out 2 | Output

number of Interesting | constant Input 100/110 volts or 200/250 volts AC/DC Fully isolated. Fitted in robust
experiments, and full | at 230 v. AC. Capacity| Output 19KV variable. ldeal for testing insu- metal case with Voltmeter, Am-
instructions. Thisinstru- [ 250 wate. Attractive] lation, vacuum, leakage path. gas discharge meter, Panel Indicator and chrome
ment is completely safe, | metal case. Fitted red| lamps, neon etc. A useful ozone and HF supply. handles. Input and Output fully
and ideally sulted for |signal lamp. Rubber| Manufactured by Edwards High Vacuum Ltd. fused. ldeally suited for Lab. or
Schoo!l demonstrations. | feet. Weight 17Ibs.| Brand new in maker's polished wooden carrying Industrial use. £55 plus 40/- p. & c.

case. Offered at fraction of maker's price.
£10.0.0 plus 7/6 p. & p.

4f.
req.

Price £711-
& P. Ut

SERVICE TRADING COMPANY

plus
on

Prncs (II/lOI. P. & P.

WwWWwWWw.americanradiohistorv.com
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SERVICE TRADING CO

LIGHT SENSITIVE SWITCHES
Kit and parts including ORP.12 Cadmium
Sulphide Photocell. Relay Transistor and
Circuit. Now supplied with new Siemens
High Speed Relay for 6 or 12 volt oper-
ations. Price 25/-, plus 2/6 P. & P.
ORP. 12 and Circuit 10/ post paid. | U

220/240 A.C. MAINS MODEL
incorporates mains transformer rectifier and speclal
relay with 2 X S amp. mains c/o contacts. Price inc.
:vr:ult 47/6 plus 3/6 P & P

LIGHT SOURCE AND PHOTO CELL

MOUNTING EHEI
Precision engineered light source .E

with adjustable lens assembly and

ventilated lamp housing to take

MBC bulb. Separate photo cell mounting assembly for
ORP.I2 or similar cell with optic window. Both units
are s'ingle hole fixing. Price per pair £2/15/0 plus 3/6
P.&

2 INSULATED TERMINALS

Available in black, red, whice,
yellow, blue and green New
17/- per doz. P. & P. 2/-

SANGAMO WESTON
Ex wW.D.
Dual range voltmeter. 0-5 and 0-100 v.
D.C. FSD | mA. In carrying case with
tcsts prods and leads. 32/6. P. & P. 3/6.

RADIO ALTIMETER

This precision Instrument is
based on a 24 v. D.C. LOW
INERTIA (Integrating) Motor.
The Motor drives two
precision pots through close
tolerance gear-trains, mcludmg slipping clutch. Offered
at fraction of manufacturer’s price: 32/6, plus 6/- P, & P.
—

e e C—— —. S —
LATEST TYPE SELENIUM BRIDGE RECTIFIERS
30 volt 3 amp., 11/, plus 2/6 P. & P.
30 volt 5 amp., 16/, plus 2/6 P. & P.
AUTO TRANSFORMERS,
110-200-220-240 v. Fully shrouded.

Step up, step down.
New. 300 wart

type £3/10/- cach. P. & P. 4/6. 500 watt type £4/12/6 each,
P. & P.66 1,000 000 watt type €5 CS.IS-cach P. & P 7/6.
COPPER LAMINATE PRINTED CIRCUIT

BOARD. Large sheet 15} x S5}in. 3 for 10/- post paid.
(3 minimum order).

SEMI-AUTOMATIC “BUG" SUPER SPEED

MORSE KEY =
7 adjustments, precision tooled w
speed adjustable 10 w.p.m.

high as desired. Woeight ZIIb £4ll1[6 post paid.

NEW MODEL HIGH FREQUENCY
TRANSISTORISED MORSE OSCILLATOR
Adjustable tone control. Fitted with moving coil speaker,
also earpiece for pcrsonzl monitoring. Complete with
morse key 4SA- plus 3 6d. .. & & p.

NICKEL CADMIUM BATTERY

1.2 v.35 AH. size 8§ highx3x I}. 30/- each, plus 4/~
P. & P.

Sintered Cadmium Type 1.2 v. 7AH. Size: height 3} in.

width 2¢in. % | &in. Welght approx. |13 ozs. Ex-R.A.F.
Tested I26 P.&P.2/6

" DRY REED SWITCHES

2 % lamp Dry Reeds (makes contacts) mounted in 870

ohm 9-18v coil. Size 3in. X 3}in. % 4in. New, Price

8/6 per pair. Post Paid.

6 of the above mcntioned units (12 Reeds, 6 coils) fitted in

metal box. Size 4in. % 3}in. % 1}in. Mfg. by Elliott Bros.

Ncw 45/- each Post Paid.
—— o

Telephone Dlals (New) 14/6d. Post Paid.

250 v. A.C. SOLENOID

Heavy duty type. Approx. 3lb. pull.

17/6 plus 2/6 P, & P.

12 v. D.C. SOLENOID
approx. |lb. pull. 10/6, P. & P. /6.
50 v. D.C. SOLENOID
approx. llb. pull. 10/6, P. & P. /6.
50 v. D.C. SOLENOID
approx. 2Ib. pull. 12/6, P. & P. /6.

PRECISION INTERVAL TIMER \,’

From 0-30 seconds (repetitive). Jewelled [ g 9.,,
balanced movement. Lever re-set.
Operates 230 v. A,.C. 5 amp. c/o micro- f »
switch. Ex. equipment; tested. 17/6, plus
2/6 P. & P
— e e —— — —
CONDENSERS
New at a fraction of maker’s price.
2,500 mfd. 100 v... 12/6 4,000 mfd. 25 v... 10/~

10,000 mfd. 35 v... 15/- 4,000 mfd. 50 v... 15/-

ALL MAIL ORDERS. ALSO CALLERS AT:

57 BRIDGMAN ROA

LONDON, W.4. Phonc: ”5 1560

Closed Soturdays.

a89

Postaze and Carriage sbown
below are inland onls. For
Overseas please ask for
quotation. We do not
issue a catalogue or list.
— — ameme e c——

RHEOSTATS

(NEW ing embedded in Vitreous
Enamel, heavy duty brush assembly designed
for continuous duty. AVAILABLE FROM
STOCK IN THE FOLLOWING Il VALUES:
100 WATT | ohm 10a.,5 ochm 4.7a., 10 ohm 3a.,
25 ohm 2a., 50 ohm l.4a,, 100 ohm la., 250 ohm
7a., 500 ohm 45a., Ik ohm 280mA., | -5k ohm
230mA., 2-5k ohm -2a., 5k ohm 140mA., Diameter
3tin. Shaft length %in. s Agin., 27/6. P. & P. 1/6.
50 WATT I,S«IO’ZS,SO/IOO’ZSOISOOII ,000/1, 500/
2.500 ohm, All at 21/, P. & P. 1/6.
25 WATT |O/25’50 IOOIZSOISOOII ,000/1,500/2,500
ohm, All at 14/6, P. & P.

Black Silver Skirted knob callbrated inNos. 1-9. 1}
in. dia. brass bush. Ideal for above Rheostats, 3/6 each.

STROBE! STROBE! STROBE!

THREE EASY TO BUILD KITS USING XENON WHITE
LIGHT FLASH TUBES. SOLID STATE TIMING +
TRIGGERING CIRCUITS. PROVISION FOR EX-
TERNAL TRIGGERING. 230-250v. A.C. OPERATION,
The Strobe is one of the most useful and |n:erest|ng
instruments in the laboratory or workshop. It is
invaluable for the study of movement and checking
of speeds. Many uses can be I’ound in the psychiatric
and photographic fields, also in the entertainment
business. It Is used a greac deal in the motor industry
and is a real tool as well as an interesting scientific
device.

EXPERIMENTERS “ECONOMY"” KIT

I to 36 Flash per sec. All electronic components
mcludmx Veroboard S.C.R. Unijunction. Xenon Tube
+ instructions £5.5.0 plus 5/- P, & P

NEW INDUSTRIAL KIT

Ideally suitable for schools, laboratories etc. Roller
tin printed circuic. New znxger coil, plastic thyristor
1-80 f.p.s. Price 9 gns. 7/6 P. & P,

HY-LYGHT STROBE

This strobe has been designed for use in large
rooms, halls and the photographic field. It has 4 times
the light output at 30 f.p.s. and utilizes a silica
tube for longer life expectancy, printed circult for easy
assembly, also a special trigger coil and output capacitor.
Light outputapprox 4 joules. Price £10.17.6.P. & P.7/6.
7-INCH POLISHED REFLECTOR. I(deally suited
for above Strobe Kits. Price 10/6 & 2/6 p. & p. or
¥ post paid with kits.
***************************

PARVALUXTYPESD19230/250VOLT
AC REVERSIBLE
GEARED MOTORS

30 r.p.m. 40 Ib. ins. Position of
drive spindle adjustable to 3
different angles. Mounted on sub-
stantial cast aluminium base. Ex-
equipment. Tested and in first-
class running order. A really
powerful motor offered at a
fraction of maker's price. 6 gns. P. & P. 10/-.

BODINE TYPE N.C.1

GEARED MOTOR

(Type 1) 71 r.p.m. torque 10 Ib. in.
Reversible’l /70th h.p. 50 cycle .38 amp.
(Type 2) 28 r.p.m. torque 20 Ib. in
reversible 1/80th h.p. 50 cycle .28 amp.

The above two precision made U.S.A. motors are
offered in 'as new' condition. input voltage of motor
115v A.C. Supplied complete with transformer for
230/240v A.C, input

Price, either type £2.17.6 plus 6/6 P, & P. or less trans-
former €2.2.6 plus 4/6. P, & P.

These motors are ideal for rotating aerials, drawing
curtains, d:sphy stands. vendmg machines etc.

LARGE DIGIT 12 18v D.C.
MAGNETIC COUNTER .
4in. drum. calibrated 0-9. Figures l}in. %’
large casily read numerals are rejuired.

Price 18/6, P. & P, 2/6

VEEDER ROOT COUNTER
230 v. A.C, 50 cycle 5 figure counter e
{non resetable). 18/6, P. & P. [/6.

—— e e e — -
230 v. GEARED MOTOR
(as illustrated)

6 R.P.M.or 10 R.P.M.

230 v. A.C. nonereversible, approx.
1.71b.in. Price 45/-, plus 3/6 P, & P.

444444;4;144444444444444¥
Ak et ek e ek sk ke ko

high Jin. wide. Set of Im, Ib, Ico @&
contacts operated by drum cam. The y‘
units which can be used in multiples are J; o ¢
ideally suited for batch or lap record- § -"r‘
ing or for the many purposes where

SERVICE TRADING CO.

SHOWROOMS NOW OPEN
AMPLE PARKING

MINIATURE UNISELECTOR
3 banks of Il positions, plus
homing bank. 40 ohm coil.
24.36 v. D.C. operation. Carefully
removed from equipment and
tested. 22/6, plus 2/6 P. & P.

ag‘l\
UNISELECTOR SWITCHES NEW
4 BANK 25 WAY FULL WIPER
25 ohm coil, 24 v. D. C operation.
£5.17.6, plus 2/6 P. & P.

6 BANK 25 WAY FULL WIPER
25 ohm coil, 24 v. DC operation.

£€6.10.0, plus 2/6 P. & P.

8- BANK 25-WAY FULL
WIPER AT
24 v. D.C. operation, £7/12/6, plus 4/- P. & P.

RELAYS

BULK PURCHASE ENABLES US
TO OFFER THE FOLLOWING
NEW SIEMENS PLESSEY, etc.

MINIATURE RELAYS AT A
HIGHLY COMPETITIVE PRICE
COIL WORKING
o D.C.VOLT CONTACTS PRICE
170 9—I12 4 c/o H.D. 14/6
170 9--12 3cfo + | H.D. ¢c/o 12/6
280 612 2 ¢/o incl. base 14/6
700 12--24 2 c/o incl. base 12/6
700 16--24 4 ¢/o incl. base 15/6
700 16—24 4M 2B incl. base 12/6
1250 2040 2 ¢jo H.D. Incl. base 12/6
2500 3050 2 ¢/o H.D. incl. base 12/6
9000 4070 2 c¢/o incl. base 10/-
H.D.=Heavy Ducy POST PAID

MINIATURE RELAYS
912 volt D.C. operation. 2 ¢c/o S00 M.A. contacts.
Size only lin.X § X }in. Price 11/6 Post paid.

30-36 v. D.C. operation. 2 ¢/o 500 M.A. contacts.
3.200 ohm oil. Slze only | X 7% X 1%in. 8/6 post paid.

230 VOLT AC RELAYS

230 volt AC Coil. Three c/fo 5 amp.

contacts. 17/6 Post Paid. (illustrated) '
LONDEX four c/o3amp

contacts. 18/6, incl. base. Post Paid.

vm— —— e c—
A (=% AMMETERS 0-1, 0- 5 0- IO 0-I5.020 amp. FR
24in. dia. Allace 21/- czch

A.C. VOLTMETERS 0-25 v., 0-50 v.,, 0-150 v. M.l
24in. Flush round all at 21/- each. P. & P. extra.
0-300 v. A.C. Rect. M-Coil 2{in.
0-300 v. A.C. Rect. M-Colil 3tin. Type W23

S_ANEV_ MULTI RANGE

TESTERS

NEwW MODEL UD-50 MULTI
TESTER, 20,000 O.P.V. MIRROR
SCALED WITH OVERLOAD PRO-.
TECTION. Ranges: D.C. volts: 100mV.,
0.5 v., 5 v., 250 v., 1,000 v. A.C. volts.
2S5 v, 10 v, 50 v, 250 v., 1,000 v. D.C. current: SuA
0.5 mA., 5 mA,, 50 mA., ‘ZSOmA Size: 5§ x 3% x 1§
COmplete with batteries

nd ferc prods! ek

RING TRANSFORMER
Functional Versatile Educational .
This multi-purpose Auto Transformer, with
large centre aperture, can be used as a Double .
wound current Transformer, Auto Transformer. ‘
H T.or L.T. Transformer, by simply hand wind-
ing the required number of turns through the centre opemnz
E.z. Using the RT.100 V.A. Model the output could be wound
to give BY. @ 12ia., 4V, @ 25a.. 2V. @ 50a., etc.
Price: RT.I00VA 3.18 turns per voIt £2 5 0+43/6 p, and p.
RT.300VA 2.27 turns per volt, £4 '; gizz P. m: p.
an
RT IKVA | 62 turns per v volt (5 ! p.and p.

(STENZYL TYPE)
Two removable coils are
tapped at 0, 110, 220 volts,
and 6. 12, 36 volts respec-
tively. A composite appar-
atus designed for class demon-
stration. Electro magnetic
induction, jumping ring,
induction lamp, relationship
between field intensity and
ampere turns, induction
melting, are just a few of the possible experiments. New
modified model £14/10/.. P & P IOI_.

TL.T. TRANSFORMERS

All primaries 220.240 volts.

e
. al

Type No. Sec. Taps Price Carr.

30,32,34.36v.atSamps. ........ £4 0 6/~
2 30,40,50 v.at 5 amps. .... €6 5 0 6/6
3 10, 17,18 v. at 10 amps. €4 10 0 4/6
4 6, 12 v. at 20 amps. vah €5 17 6 6/6
3 7. 18,20 v. at 20 amps.  .......... €6 12 6 6/6
6 12, 20 v. at 20 amps. .. £7 S 0 7/6
7 24v at 10 amps. £4 1S 0 5/6
8 4,6,24,32v. at |2 amps £6 10 0 6/6

PERSONAL CALLERS ONLY

9 LITTLE NEWPORT STREET,
LONDON, w.C.2,
Tel.: GER 0576
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HENRY'S RADIO LT

BUILD A QUALITY 4 TRACK TAPE RECORDER

To get the best out of your MAGNAVOX DECK, you need »
MARTIN RECORDAKIT. This comprises s v.cml hwgh
quality 6 vaive emplifier and pre-ampllifier which comes 10
you assembled on it's printed Gircuit board — in fect every-
ming for making & superb Tape Rnovuor Vou need no ex-
perience or technical kil to bring this sbo

THE INSTRUCTIONS MANUAL MAKES BUILDING EASY,
AND SUCCESS 1S ASSURED,

Kit comprises: Deck, Amplifisr, Cabinet and spesker, with
microphone, 7' 1200 ft. tape, and spare spool.

ASK FOR BROCHURE 6. TODAYS VALUE £60.

PRICE 39gns.  p.p. 22/6. NOTHING ELSE TO BUY

SCOOP ! STAAR RECORD PLAYER

Deck plays 33, 45, 78, R.P.M. records. 9 voit
operated, with mono cartrxige. BRAND NEW
o llustrated.

o
MULLARD 1WATT AMPLIFIER
PRICE 59/6. Portable Trensistor Unit-ideal for Intercoms,
p.p. 3/6. Baby Alarms, Teia phone,
Record Players or Guitar Practice.
Send forteaflet 9 Vot lv-\unon with volume control,
No. 2. output 3 ohm
tdesi for use wllh STaAR RECORD DECK.
PRICE 45/-. p.p.2/6.

OTHER ITEMS. Suitable 7 x 4 Inch,

3 ohm wpesker 17/6 p.p. 1/6.

Rexine covered cabinet 12 x9x 4 12/6 p.p. 2/6.
P.P.9 Ovoit battery 3/9. Write for leaflet No. 2

GARRARD
RECORD DECKS

BUILD
YOURSELF
A
QUALITY
RADIO

Al the latest models BRAND NEW and guarenteed
TERRIFIC SAVINGS |

©2025 STEREO

*20257C DIAMOND. 9TAH.C.
*3000 STEREO 9TAH.C.

*SP 25 MiIl

New printed circuit design with full power
output. Fully tunesble on both mw/iw.
bands. 7 Mullard transistors, Fitted 5
speak er, Room Fiiting Power. E asy to build
with terrific resutts. All local and conti-
nentat stations. Complete detailed Instruc.

nions.
TOTAL COST £6.19.6. p.p. 4/6.

Ask for Lesflet No. 1.

TRANSISTORS OI00ES RECTIFIERS
WE HAVE THE MOST COMPREHENSIVE
STOCK IN GREAT BRITAIN

NEW 1969 LIST OF 1000 TYPES.

SENO FOR FREE COPY TODAY (LIST 36}
Whether you require one or- 1000, devices we
can tulfil your otder from stock!

For quantity quotations telephone:

{01} 723 0401 Ex. 4. or (01} 402 6823,

SL 95
GL 75 GOLDRING
L75P flG 15.0.

ALSO IN STOCK THORENS — LENCO - BS.R

Carriagel/inpurance 7/6 axtra an any mod.

WB4 BASES €3.19.6. PERSPEX COVERS £€3.10.0.
“Special offer base and cover availsble tor thesw
models at £4.15.0. Corriage B/s

Complete range ot Cartridges/Plinths/Cover:
SEND FOR B PAGE BROCHURE 16/17 TODAV

HENELEC 5-5 STEREO AMPLIFIER _

Excellent low priced British desgned Stereo Amplifier for use with
Record Decks, Mike, Tuners

16 transistor mans opersted. Output B+5 wars for B- 15 ohm
speskers. Black, sitver and wood finish, size 13" x I
PRICE £13.10.0. p.p. 7/6.
Compiete Sterec Sy stem 5-5.
Garrard 2025 stereo, 55 Amplifier, Plinth/Cover, Two 10 watt {J
soeakers with tweeters in polished cabinets.

Usual price £47.0.0. OUR PRICE £39.10.0. p.p. 20/-.

{Leatlet on request).

ASK FOR BROCHURE.I3

SINCLAIR EQUIPMENT

The SINCLAIR 1C.10 is the worlds first

ond pre-smplifier. The circuit itself has an outpu

t
power of 10 watts, yet with an oversii-size of 1x0.4x 0.2in.

OTHER TYPES OF
INTEGRATED CIRCUITS
ACA. CA3014

RCA. CA3018

RCA. CA3020

ACA. CA3036

Sincisir 1.C.10.

G.€. PA230°

G.E. PA2IA*

G.E. PA237°

IC- 10 Integrated Circuit Amplifier
230 G.E. PA246°
5L402 Plessey
5L403 Plessey

Stereo 60
PZ5 Power Supply
Q16 Loud Speaker
Z12 Amplifier
PZ 4 Power unit
Stereo 25
Q14 Spesk et system
All post paid, deirvery from stock.

Mullnd TAA263

for others see catalogue.

BUILD THIS VHF FM TUNER

5 MULLARD TRANSISTORS. 300 kc/s BANDWIDTH

PRINTED CIRCUIT. HIGH FIDELITY REPRODUCTION

MONO & STEREO. A popular VHF FM Tuner for Quality

and reception of mono and stereo. There is no doubt sbout it
VHF FM grves the REAL sound.

PARTS TOTAL COST £6,19.6. OECODER £5.19.6.
ASK FOR LEAFLET No. 3. (FOR STEREOC)

Mail Order Dept.. Components, Organ Dept
303 EDGWARE ROAD. LONDON W.2.
Telephone: 01-723 1008/9

*Oata sheety 3/6 set for these,

Wireless World, December 1969

ENGLAND’S LEADING
COMPONENT AND
EQUIPMIENT CENTRES

HENRY'S RADIO Fully Mustrated CATALOGUES
B

HIGH
FIDELITY

& GENERAL
AUDIO
EQUIPMENT
CATALOGUE

ALL TYPES

OF ELECTRONIC
COMPONENTS
TEST
EQUIPMENT
KITS

BUILT UNITS

COMPREHENSIVE -+ CLEAR - CONCISE - CATALOGUES

A Over 300 pages fuily detailed and illustrated with mors than 6,000 stock items. Everything tor
smateur and professional use. Complete with § vouchers. 10/- value, for use with purchases.

ORDER AS CATALOGUE A PRICE 7/6. p.p.2/-

B New sudio and high fideiity cataiogue. 120 pages containing ideas and
squipment for every spplication. Specisl low prices for all leeding makes
Plus 12/6 extra discount voucher

PRICE 5/-.  p.p. 1/

ORDER AS CATALOGUE B

WHY NOT
SEND
AWAY
TODAY!

AUDIO EQUIPMENT

Mono or Stereo Audio equipment developed
from Dinstale Mk.1l — aach unit or system
will compare {avoursbly with other profes
sonal equipment seiling at much higher prices.
COMPLETE SYSTEMS AND MIXERS trom

£11.12.6. o £38.17.6.

{all units svailsble
separatety).

THE FINEST VALUE IN LOW COST HIGH
FIDELITY — CHOOSE A SYSTEM TO SUIT
YOUR NEEDS AND SAVE YOURSELF
POUNDS.

SEND FOR BROCHURES No. 12/14 and 21 TODAY!

VISIT OUR NEW HI-FI CENTRE AT 303 EDGWARE ROAD, for all leading makes of

AMPLIFIERS, TUNERS, DECKS, SPEAKERS, MICROPHONES, TEST EQUIPMENT. ALL WITH

OISCOUNTS _ IT WiLL PaY V%u TO PAY US A VISIT. AUDIO SYSTEMS £40 — £300 TO SUIT
¥ POCKET, DEFERRED TERMS AVAILABLE.

SEND FOR ILLUSTRATED BRDCHURE 16/17. TWO OEMONSTRATION ROOMS

Electronic Musicel instruments

ELECTRON Ic OBGANS iua; BUILDING FOR AS LITTLE

COMPLETE KITS FOR THE HOME CONSTRUCTOR MODELS FROM £99 — £360.

STAR FEATURES:

*ALL TRANSISTOR PRINTEO CIRCUIT DESIGNS.
¢BRITISH DESIGN. *STEP BY STEP DETAILED
INSTRUCTIONS. *SAVES UP TO 50% ON COMMERCIAL
EQUIVALENT. “EVERYTHING SUPPLIED DOWN TO THE
LAST ITEM. *FULL AFTER-SALES SERVICE & ADVICE
*CREOIT "ALE & H.P. TERMS AVAILABLE

We are pleased to offer the chowe of FOUR

British designs from @ single msnual portable at
£99 THE MAYFAIR for light or clessical mutic —
t0 8 two menual fnve octave de-luxe model with
OAK CONSOLE from£28S for the serious musician.

These kits are the result of years of resesrch and
design and offer the best that Is essential to good
organ detigns, coupled with excellen® value are
within the reach of most pockets. No technical skill
or knOwiedge is required in construction,with the
d of the STEP BY STEP illustrated Manuals will
produce sn instrument that will be a delight to own
#nd use and will give years of troubie free enter-

tainment for the whole famlly

SEND FOR ILLUSTRATED 8BROCHURES 9/10/11 TODAY!
When §n LONDON. . . CALL IN SEE, HEAR, PLAY FOR
vouasELF

Organ Demonstration Room 1st Floor.
PRACTICAL ELECTRONICS ORGAN — ORGAN COMPONENTS

ILLUSTRATION of
GROSVENOR ELECTRONIC ORGAN

We are able 10 supply all items 10r this series, details on Fequest. Bulit models svallsble from £124.

High Fidelity and Equipment Centre

309 EDGWARE ROAD, LONDON W.2.
Telephone: 01-723 6963

B OPEN MON-SAT 9am-6pm THURS 9am-1pm
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QUALITY COMPONENTS AND EQUIPMENT
NEW RANGES FOR THE AMATEUR AND PROFESSIONAL USER

* QUALITY PANEL METERS
es. Face size 421 x 42mm

(llm X |fin). SOuA, 37/6; 100ULA,
35/-; 200 A, J2/61 SOORA, 27/6;
ImA, SmA, 1I0mA, 50mA, 1ID0mA,

Suppliers of PORTABLE
quality GEIGER COUNTERS

SO0mA, 23/~ each: 10V, 20V, 50V, . FOR MEASUREMENT OF
o e T components | cgl Y\ | IoRiclAtn
ImA, 29/6. YU meter, 37/6. and w9 (=M | hoverssck, cavies and probe Liss
?:’n ST A s "uSSZ'X' equipment g A el S
g tﬂ T
e L nd i
List on request with fuil detaills. - 25 years SPARE B‘"E"'Es“s FAIG)
R
% 50,000 OHMS PER VOLT *,,T fﬁ',‘f'fff',‘;ff.’:ﬁ:‘,’:,‘,‘fji’fj AUDIO DOSIMETER POCKET-TYPE 0-50r 12/6

HIGH FIDELITY
Complete range in
stock to swit all
HI-Ft and Public Ad-
dress requirements.

Model MPA 12/} £4.10 p.p. 3/~

12 watt 12-16 ohm 100mV Input 40 volts
supply. Model MPA 12/15 €5.3 pp. 13/~
25 watt 8-16 ohm 180mV Input 50/60 vole
supply. HModel MPA 25 £7.10 p.p. 4/6
Power Supplier 24-40 volt 90/ p.p. 3/6
060 volt  97/6 p.p. 4/6

MULTIMETER

Recommended quality
instrument with mir-
ror scale and overload
protection, 0/0-3/3/12/
60/120/300/600/1200V

NOMBREX

TRANSISTORISED

Model PAT. 7 wate Amplifier 3 ohms OfP,
a5 3000 oo 301 TmV Input, operates 12-18 volts D.C. co M PONENTS Test Equipment
(OKW/V):  0/30LA/6] Prite T2/6 p.p. 2/6 UK’s largest PRICE Leafiet
S f:ﬁgg.’“z'} f?'JE) T 5K 100 WATY AMPLIFIER-detalls on requeat. supplier of PRI
eter movement 2012 olarity B 3 2 0 o 35
reversing switch. Complete with buu‘rue- components 29x  Xial RF Gen. 2910 © 5
':;‘I (;gd lr'\:!ruc.uoni. o 206 EVERYTHING 30  Audio Generator 1910 0 24 \
o £ =32 ¥ GRID DIP METER 70U NEED 3 sngga | s s

Leather case 28/6

SEE CATALOGUE
ON FACING PAGE

33 Inductance Bridge 20 0 0 29

All eransistor grid
dip meter, absorp-
tion wavemeter and
osc. detector. Fre-
quency range
440ke/s to 280Mc/s
in 6 coils. Uses 3
transistors plus
diode with SO0uA
meter. Internal

STEREO HEADPHONES

Featuring soft Padded Head-
sets, wide frequency response.
Adjustable Headbands. Fitted
Jack plugs.

Provides audio output on 4 bands.
Sin® wave 20c¢/s to ; 00kc/s, output
up to 7V: square wave 60c/s to
30ke/s, TV p-p. Distortion under
2%. Output impedance k).
Variable output amplitude control.
Supplied with leads and instruc-
tions. A.C. mains operated.

=N
%

TE22 Price £16.10.0. DHO 2/ Recommended 2SC/S-1SKC/S .. . 19.6
e Price £11.10.0 SE28 Built in Tweeters and Volume Controls  (9.19.6
- DELUXE SINE-SQUARE WAVE RC AUDIO GENERATOR pp.3/6 KOSS, KO727 €16.10.0. PRO-4A .. @ 0.0
Weinbridge RC Audio oscillator SP.3KC €1.18.0

S (e iiag) o ovs Mer i *TRANSISTOR CALL FOR DEMONSTRATION
Sg Kc/8. Output wavetarme are * DC STABILISED POWER SUPPLY CHECKER Mono Switched B/16 ohms and 4K ohms Price {4.4.0

sine, square and complex. Mir-
rared scale with Smooth geared

Switched DC Scereo Hoaaghonn Amplifiers

Stabllised Qut- Inputs for PU/ uner. Battery Model Mains Operized

tuning control. Output 5 volts Complete capacity
RMS or 10 volts P-P. Sinewsve puts UP TO TAMP. for checking sl High Qunl-ty
P ot iul"?”s’"'?ﬂ"“" o 36-9 & 12 VOLTS. transistors npn and Esgle HAIO .. . . g €8.19.6
r at s. Stability 1 1%. i np for alpha, beta
Accuracy 1 2%. O/P Impedance Indicator lamp °"§ LT oL Shure SA2/E .. - - - .. 18180
under IKohms. Variable Attan. for each voltage. an RSN
» diodes complete
uator. Mains oparated. With Fully fused with teads nd
Handbook . mains operated. Nadis LA #g
wicit 0 Tha Oatector Unll conssts GRAVINER FIRE

Negligible ripple.
Regulation 1%.

Price £8 15 0

ZRe-2y Price § o santistiy of a highly sansitive DETECTOR

£5.19.6, p.p. 3/6. 921 A photo-electric cell combin. Gt
od with 8 firing crcuit. Incorpor
ates 8 single cold cathode
wlectronde reley, capacitors and
resistors designed to f&il io

J6VACUUM TUBE VOLTMETER

Features low price for such an mum-
ment. Large 6in full view scak

28 ranges. D C. volte: 0/1 IISIIS!SO lSOI
500/1500. A.C.

B calen: — 10
lS;;:)I [} sg‘[lggg; l‘o -1:6548.. Com- safety it axternal wiring is open
..., plete with in- or short circvited. Encapsulated
| 4/4/ 147407140/ structions  and In 2 rasin which lully insulates
400 | +400 | 4000 leads. the unit electrically and provides

a high degree of mechanical and
thermal shockproofing. Original
price’74. OUR PRICE, BRAND SIE4 x3x2§in

NEW CGaoch, with dats shast Uimitad quantity availsbly

p-p. lu-'-t- MODEL TEéS

€17.10.0 p.p. 7/6
HVY Probe 50/-

EXPERIMENTER'S

MODULE
Teerific offer of brand | 3¢ SWR ALIGNMENT

new STC time delay

k
a 0-2 oh
fo"‘fooorfo"f R.F. Probe 42/6

¥ FIELD STRENGTH METER

nges 1—250 me/s. Fitted 200uA

meter. Earphone output. Calibrated
tuning scales

% 20,000 OHMS PER YOLT

MULTIMETER FL30HA ' Price 72/6 pp.2/- electronic unifs, METER
Popular _model but with extra scale Also non-callbrated type peaking F;:s ’A_dln;;uble J;‘l,ir:::‘;. i T
fange 225%.gov°:m- per volt. 0/S/28/50/ meter. FSI Price 45/- pp.2/6 Hpplied  mech s alignment.  Bullt-in  field
0710/507100/5007 with suggested uses strength meter 100uA. Com-
1000V a.c., O/SOuA, * TIANSISTOIISED circuits. STC Module plete. Ready to use. SWR
omasoo_-:éh Resis- MS Price 35/ 1:0 to 1:3. .
610, Ao dB :c:l’:di SWR3 .. Price 69/:
or capacitance. 9& 12V 100mA p-p. 2/
4 STABILISED
G, i SUPPLY WELLER SOLDERING
Model 200H . .. T7/6 PP.2/- )
2-station, £3.10.0; JI-station, £5.15.0; Sim 37w 2 x 1% IRONS
{Leather case, P"Oe 15/- 4-station, (6.|1 6 (2-statlon uses no Fused reedy 10 use. 8200 Gun & | 596
wires) mains operated, £11.19.6. LiS-mach Fronsistb sl agooo PR Gun Kit T oTvie
Felcohone amblibect 8916 9V 45/- pp.2/6 ANTEX CN iron 2916
12v 47/600 2/6 ANTEX Iron Kit a2/8

Features Jin clear view tube, sasy

to uis controls and good nnbumy
amp. Sensitivity. 4V p-pj:

Bandwidth 'S cps—1i-5 MHz.

¥ SIGNAL INJECTOR
— Transistors | %MULTIMETER

'.'27.:‘.'..'5'.’& hg;' ‘l»’/’cﬁ‘ ’f;:.'.';‘i New model for W Huge quantities I:mrﬁ/ °'o7ls°spo';|5.or07°d.\ll 2000
K Hz. checking all audio instock forindus- e Ssogt A I L
,,.,,,., 10 <pr—300 Kz, Sym: and RF up to VHF. Simple to use. trial users— ouonoom/mn resistance. dB
chronization. Internal [ external, 8117"1' 3pemed Output  approx. Write for Indus- ;'.'f’,.“;'f'{,:,"‘;;::,‘, m-;-es‘!‘-; ;
Huminated fe. 140 X 215 x Ike/s, 1-4 H ics to V| i i
330 MM, w--;;':fsmn 220‘140\1 SE250 EP: ‘”F"‘:::e I;Ip— POP ’:/F‘ ot P"cl.l Lists use, Complete with feads, bat-
A.C. Su plied’ brand new with Includes all Types tefies and instructions.
hindbook, *MATCHING SIGNAL TRACER of Semlcon- | THL 33A 82/6 p.p. 2/6
ductor Device. Leather case Price 21/6

TO} Price £35 p.p. 10/- SE 500 Price 27/6 p.p. 1/6

3 ALL ITEMS OFFERED ARE BRAND NEW STOCK — ALWAYS IN STOCK Xk

HENRY’S RADIO LTD.

303 & 309 Edgware Rd, London W2

‘303 Components/Equipment/Organ Parts also . 3
MAIL ORDER DEPT. 01-723-1008/9 ALL NdllL-‘OrcERS TOi28E
SHOP HOURS 9 a.m.—86 p. THURSOAY 1 p.m.

‘309’ Test Gear/MHigh Fidelity etc. 01-723 8963 OPEN ALL DAY SATURDAY.
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NEW PRICES ON NEW COMPONENTS

RESISTORS
Eoixg stability. carbon film, low noise. Capless construction. molecular termination
nding.
Dimensions (mm.): Body: i1W: 8x28
1W;10x43

Leads: 35
10% ranges; 10 Ohms to 10 Megobms (E12 Renard Series).
59 ranges; 4'7 Ohms to 1 Megohin (E24 Renard Series).
Prices—per Ohmic value.

each 10 off 25 off 100 off
W 10% 2d. 1/6 3/3 10/4
1w 5% 2id. 19 3/8 1/8
W 10% 2id. 1/9 3/8 1
W 5% 3d. 2/- 4/ 12/10

CAPACITDRS

Subminiature Polyester ilm, Modular for P.C. mounting. Hard epoxy resin encapsula-
tion. Radial leads.

+10% tolerance. 100 Volt working.

Prices—per Capacitance value (uF)

each 10 off 25 off 100 off
0-001, 0-002, 0-005, 0-01. 002 .. 6d 4/3 8/4 30/
005 o = via .o ad. 6/~ 12/6 41/8
01 1od. 7 15/6 Sl/-

0-2 aw ad e de 2 10/~ 20/10 68/
Polystyrene film, Tubular, Axial leads. Unencapsulated x5% or +1pf tolerance,
160 Volt Working.

Prices—per Capacitance value (upuF)

10. 12. 15, 18, 22, 27, 33, 39, 47, each 10 ofT 25 off 100 off
56, 68, 82, 100, 120, 180, 220,

270, 330. 390 .. o .. 5d. 7 7/9 24/~
470, 560, 880, 820, 1,000, 1,500 éd. 4/~ 88 26/8
2.200, 3,300, 4,700, 5,600 .. 7d. 5/~ 10/10 33/4
6,800, 8,200, 10,000, 15,000 .. B8d. &/- 13/- 40/-
22,000 .. - 9d. 6/9 18/- 45/4

POTENTIOMETERS (Carbon)
Superior grade enclosed controls. Low rotational noise. Body dis., 1in. Spindle,
2in. x tin. Tolerance, 20%.

Linear: 1K to 2M. (W at 40°C).

Logarithmic: 5K to 2M. (W at 40°C).

Prices per ohmic value each 10 off 25 off 100 off
2/ 18/4 41/8 150/-

GANGED STEREO POTENTIOMETERS (Carbon)

W at 70°C. Long Spindle.

Logarithmic and Linear: 5k +5k to 1M +1M.

Prices per ohmic value each 10 off 25 off 100 off
8/ 70/~ 162/6 575/~

SKELETON PRE-SET POTENTIOMETERS (Carbon)

High quality pre-sets sultable for printed circult boards of 0-1in. P.C.M. 100 ohms to
5 Megohms (Linear only). Miniature: 0:3W at 70°C. £20% below ¢M, £30% above M.
Horizontal (0-7in +0-4in. P.C.M.) or Vertical (0-4in. x 0-2ln. P.C.M.).. Bubminiature:
01W at 70°C. £20% below 2:5M. +30% above.

Prices—per ohmic value each 10 off 25 off 100 off
Miniature (0°-3W) o q. |l 8/9 18/9 66/8
Subminiature (0-1W) .. .. lod. 7/ 14(7 46/8
ELECTROLYTIC CAPACITORS (Mullard)) —10% to +50%.

Subminiature (all values in uF)

4V .. re sii 8 32 64 125 250 400
64V 64 25 50 100 200 320
10V 4 16 32 a4 125 200
186V 25 10 20 40 80 125
25V 16 64 12:5 25 50 80
40V 1 4 8 16 32 50
a4V . 064 25 10 20 32
Price pat R L) /3 1/2 1/ mn 12
Small (all values in uF)

4V .. T . 1.250 2.000 3.200
64V 640 1.000 1,800 2,600
10V 400 640 1,000 1.800
18V 250 400 840 1,000
25V 160 250 400 640
40V T e 100 160 250 400
84V e a5 64 100 160 250
Price . 2/~ 2/6 3/~

- 1/
POLYESTER CAPACITORS (Mullard)
Tubular 10%. 160V : 0-01, 0-015, 0:022wF, 7d. 0-033, 0-047 1F, 8d. 0-068. 0-1 uF, 9d.
0-15 wF, 11d. 0-22 uF, 1/-. 0-33 uF, 1/3. 0-47 uF, 1/6. 0-68 uF, 2/3. 1 uF, 2/8.
400V 1,000, 1.500, 2.200, 3,300, 4,700pF, 6d. 6,800pF, 001, 0-015, 0-022 uF, 7d.
0-033 uF. 8d. 0:047 uF, 9d. 0-068,0-1 uF, 11d. 0-15 uF, 1/2. 0-22 uF, 1/6. 0-33 uF,
2/3. 0-47 wF, 2/8.

SEMICONDUCTORS: 0A5, 0A81, 1/9. 0C44, OC45, OCT71, OC81, OC81D, 0C82D.
2/-, 0C70, 0C72. 2/3. AC107, OC75. OC170, OC171, 2/6. AF115, AF116, AF117,
ACY19, ACY21. 3/3. OCl140, 4/3. OC200, 5/-. OC139, 5/3. OC25, 7/-. OC85. 8/~
0028, 0028, 8/3.

SILICON RECTIFIERS (0:5A): 170 P.L.V., 2/9. 400 P.LV.. 3/-. 800 P.L.V., 3/3.
1.250 P.LV.. 3/9. 1,500 PLV., 4/~. (8A): 200 P.L.V., 3/-., 400 P.LV., 4/~. 600 P.LV..
5/-. 800 P.LV., §/-.

PRINTED CIRCUIT BOARD (Vero).

0-15in. Matrix : 81in. x 24in., 3/3. 5in. x 2¢in., 3/11. 31in.x 31in.. 3/11. 5in. x 3¢in., 5/6.
0-1 Matrix: 31in.x 2¢in., 4/-. 5in.x2iin.. 4/6. 31in.x3iin., 4/6. 6in. x 33in., 5/3.

SEND S.A.E, FOR 1969 CATALOGUE

DUXFORD ELECTRONICS
97/97A MILL ROAD, CAMBRIDGE

Telephone: CAMBRIDGE (0223) 63687

(Visit us at our new Mail Order, Wholesale and Retail Premises)
MINIMUM ORDER VALUE 5/- C.W.0. Post and Packing 1/6

LATEST RELEASE OF
RCA COMMUNICATION RECEIVERS AR88

BRAND NEW and in original cases—A.C. mains input. 110V
or 250V. Freq. in 6 bands 535 Kc/s-32 Mc/s. Output impedance
2.5-600 ohms. Complete with crystal filter, noise limiter, B.F.O.,
H.F. tone control, R.F. & A.F. variable controls. Price £87/10/-
each, carr. £2.

Same model as above in secondhand cond. (guaranteed working
order), from £45 to £60, carr. £2.

¢«SET OF VALVES: new, £3/10/- a set, post 7/6; SPEAKERS:
new, £3 each, post 10/-. *HEADPHONES: new, £1/5/- a pair,
600 ohms impedance. Post 5/-.

ARS8 SPARES. Antenna Coils L5 and 6 and L7 and 8. Oscil-
lator coil L55. Price 10/- each, post 2/6. RF Coils 13 & 14;
17 & 18; 23 & 24; and 27 and 28. Price 12/6 each. 2/6 post.
By-pass Capacitor K.98034-1, 3x0.05 mfd. and M.980344,
3% 0.01 mfd., 3 for 10/-, post 2/6. Trimmers 95534-502, 2-20 p.f.
Box of 3, 10/-, post 2/6. Block Condenser, 3 x4 mfd., 600 v.,
£2 each, 4/- post. Output transformers 901666-501 27/6 each,
4/~ post.

* Available with Receiver only.

—

MARCONI SIGNAL GENERATORS

TYPE TF-144G

Freq. 85Kc/s-25Mc/s in 8 ranges. Incremental: +/— 1% at 1Mc/s.
Output: continuously variable 1 microvolt to 1 volt. Output
Impedance: 1 microvolt to 100 millivolts, 10 ohms 100mV-1 volt-
52.5 ohms. Internal Modulation: 400 c/s sinewave 75% depth.
External Modulation: Direct or via internal amplifier. A.C. mains
200/250V, 40-100 c/s. Consumption approx. 40 watts. Measure-
ments: 193%12}x 10 in. The above come complete with Mains
Leads, Dummy Aerial with screened lead, and plugs. As New, in
Manufacturer’s cases, £40 each. Carr. 30/-. DISCOUNT OF
10% FOR SCHOOLS, TECHNICAL COLLEGES, etc.

S.A.E. for all enquiries. If wishing to call at
Stores, please telephone for appointment.
L

W. MILLS ™00

-
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i . - POWER UNIT: 110 v. or 230 v. input switched; 28 v. @ 45 amps. D.C. output.
HRO RECEIVER. Modecl 5T. This is a famous American High Frequency Wt. approx. 100 Ibs., £17/10/- each, 30/- carr. SMOOTHING UNITS suitable

superhet, suitable for CW, and MCW, reception crystal filter, with pi asing for above £7/10/- each, 15/- carr.
control. AVC and signal strength meter. Complete HRO 5T SET (Receiver,
Set of 5 Coils & Power Unit) for £27/10/-, carr. 30/-. ‘lj)E-ICER CON’];RO{;LCI:EI(; TK. III: Ccn:lmins 10 relayshD.P. changeover hea
' ) i . uty contacts, 1 relay 4 /0. (235 ohms coil). Stud switch 30-way relay operate:

COM;MAND RECEIVERS; Model 6-9 Mc/s., as new, price £5/10/- each, one ﬁve-way'dino, D.C. timing motor with Chronometric governor 28-30 v.:
post 5/-, 12 r.p.m.; geared to two 30-way stud switchet and two Ledex solenoids, 1 delay
COMMAND TRANSMITTERS, BC-458: 5.3-7 Mc/s., approx. 25W relay etc., sealed in steel case (4 X 5 X 7 ins.) £3 each, post 7/6.
output, directly calibrated. Valves 2 x 1625 PA; 1| x 1626 osc.; 1 X 1629 MODULATOR U L

i : 5 - e - b NIT: 50 watt, part of BC-640, complete with 2 x 811 valves
Tuning Indicator; Crystal 6,200 Kcfs. New condition—£3/10/- each, 10/ microphone and modulator transformers iy £7ll,0/- reach TSI ‘catr )

post.
(Conversion as per “Surplus Radio Conversion Manual, Vol. No. 2,” by

R. C. Evenson and O. R. Beach.)

1 : A . ADVANCE TEST EQUIPMENT: VM78 A .C. Millivoltmeter (transistorised)
AIRCRAFT RECEIVER ARR. 2: Valve linc-up 7 x 9001;3 x 6AKS5; and £55 each; TT1S TraQnsistor Tester (CT472) £37/10/- each; VMTIC Valve
1 X 12A6. Switch tuned 234-258 Mc/s. Rec. only £3 each, 7/6 post; or Rec. Voltmeter £40 cach. Carr. 10/- extra per item
with 24 v, power unit and mounting tray £3/10/~ cach, 10/~ post. . 4 .

RECEIVERS: Type BC-348, opcrates from 24 v D.C., freq. range 200-500
Ke/s, 1.5-18 Mc/s. (New) £35.0.0 cach; (second hand) £20.0.0 cach, good NIFE BATTERIES: 4 v. 160 amps, new, in cases, £20 each, £1 10/- carr.

condition, carr. 15/- both types.
. - FUEL INDICATOR Type 113R: 24 v. complete with 2 magnetic counters
MARCONI RECEIVER 1475 type 88: 1.5-20 Mc/s, second-hand condition 0-9999, with locking and reset controls mounted in a 3in. diameter case. Price

£10.0.0 cach. New condition £25.0.0 each, carr. 15/-. 30/~ each, postage 5/-.

RACAL EQUIPMENT: RA. 17 QOuter Metal case for receiver available, as P ) " ; 5
new, £10 e?ch, carr. £1. Frequency Meter type SA20: £35 cach, carr. £1. UNISELECTORS (ex equipment): 5 Bank, 50 Way, 75 ohm Coil, alternate wipe,
Frequency Counter type SA21: £65 cach, carr. 30/-. Dlversity Switching Unit £2/8/- each, post 4/-.

‘type MA168: £35 each, post 10/-. Converter Frequency Electronic VHF Type

SA.80 (for use with the SA.20): 25 Mc/s-160 Mc/s, £40 each, carr. £1. FREQUENCY METERS: BC-221, meter only £30 cach, BC-221 complete with

stabilised power supply £35 each, carr. 15/-. 13, 125-20,000 Kc/s., £25 each,
carr. 15/-. TS.175/U, £75 each, carr. £1. TS323/UR, 20-450 Mc/s., £75 each, carr.
q ROTARY CONVERTERS: Type 8a, 24 v D.C, 115 v AC. @ 1.8 amps, 15/-. FR-67/U: This instrument is direct reading and the results are presented
400 c/s 3 phase, £6/10/- cach, 8/- post. 24 v D.C. input, 175 v D.C. @ 40mA directly in digital form. Counting rate: 20-100,000 events per sec, Time Base Crystal
output, 25/- each, post 2/-. Freq.: 100 Kc/s. per sec. Power supply: 115 v., 50/60 c/s., £100 each, carr, £1.

CONDENSERS: 150 mfd, 300 v A.C., £7/10/- each, carr. 15/-. 40 mfd, 440 v CT.49 ABSORPTION AUDIO FREQUENCY METER: freq. range 450 cfs-
A.C. wkg., £5 cach, 10/- post. 30 mfd, 600 v wkg. D.C., £3/10/- each, post 10/-. 22 K¢/s., directly calibrated. Power supply 1.5 v.-22 v. D.C. £12/10/- each, carr.
15 mfd, 330 v A.C. wkg., 15/- each, post 5/-. 10 mfd, 1000 v, 12/6 each, post 2/6. 15/-.

10 mfd, 600 v, 8/6 cach, post 5/-. 8 mfd, 1200 v, 12/6 each, post 3/-. 8 mfs, 600 v,

8/6 eacil, post 2/6. 4 mfd, 3000 v wkg., £3 each, post 7/6. 2 mfd, 3000 v wkg., £2 CATHODE RAY TUBE UNIT: With 3in. tube, colour green, medium persis-
each, post 7/6. 0.25 mfd, 2Kv, 4/- cach, 1/6 post. 0.01 mfd. MICA 2.5 Kv. Price tence complete with nu-metal screen, £3/10/ - each, post 7/6.

£1 for 5. Post 2/6. Capacitor: 0.125 mfd, 27,000v wkg. £3.15.0 each, 10/- post.
APNI ALTIMETER TRANS./REC., suitable for conversion 420 Mc/s., com-
AVO MULTIRANGE No. 1 ELECTRONIC TEST SET: €25 each, carr. £1. plete with all valves 28 v. D.C. 3 relays, 11 valves, price £3 each, carr, 10/-.

OSCILLOSCOPE Type 13A, 100/250 v. A.C. Timc base 2 c/s.-750 Kc/s.

gandwidt;h up (og Mc/s. lCalibrmicm marker;“lé)/() Kc.'ﬁ. ;(l)l/d 1 Mc/s. Double
eam tube. Reliable general purpose scope, £2 - eac - carr.

COSSOR 1035 OSCILLOSCOPE, £30 each, 30/- carr. TEST EQUIPMENT

COSSOR 1049 Mk. 111, £45 each, 30/~ carr.

MARCONI TF-1274 VHF Bridge Oscillator e .. £75 each
i TE-1275 = VHF Bridge Detector . .. £75cach
RELAYS: GPO Type 600, 10 relays @ 300 ohms with 2M and 10 relays @ TF-1067/1 Heterodyne Frequency Meter .. £85 each
50 ohms with 1M., £2 each, 6/- post. TF-899 Valve Millivoltmeter .. ra .. £35 cach
12 Small American Relays, mixed types £2, post 4/-. TF_978A VHF A_ld_miuance Bridge .. .. £85 each
Many types of American Relays available, i.c., Sigma; Allied Controls; Leach; TF-894 Audio Tester .. . ¥ -+ £85 each
etc. Pri::s and further details on reques; 6d’ ’ ’ ;;32‘(23 glalislél!v:‘ll:lrg:llfei?auon Meter .2.12'15261’5: ::cdr:
TF-428/1 Valve Voltmeter [y an £8/10/- cach
;}::;gﬁc UHF Sign_a}_l Generator it .. £65 eac{:
4 Deviation Test Meter s .. £35 eacl
GEARED MOTORS: 24 v. D.C,, current 150 mA, output 1 r.p.m., 30/- each, o
4/- post. Assembly unit with Letcherbar Tuning Mechanism and potentio- _(}013_5&“ g;;::tg:n'gﬁ;:\detef. o ggg ::$
meter, 3 r.p.m., £2 each, 5/- post. TF-956  (CT.44) A.F. Absorption Wattmeter £20 each
Actuator Type SR-43: 28 v. D.C. 2,000 r.p.m., output 26 watts, 5 inch P
screw thrust, reversible, torque approx.,25 1bs., ra:ing i}r)uermiuem, price £3 FIRZ HILL l\;g?g 15:2:;;‘;;231{:‘1}:&1;:;“&"dge i :::gg ::g:

each, post 5/-.

SYNCHROS: and other ?ecial purposc motors available. British and American SOLATRON 88:;’ ;;_2 8:311}335885 - - . £47 ﬁ;‘,s_ ::g
ex stock. List available 6d. AW-553  Power Amplifier .. ‘s .. £30 cach
TCS MODULATION TRANSFORMERS, 20 watts, pr. 6,000 C.T., sec. AIRMEC Type 701 Signal Generator o ’i .. £50 each
6,000 ohms. Price 25/, post 5/-. PHILLIPS Type GM—6008 Valve Voltmeter. , - .. £35 each
AUTOMATIC PILOT UNIT Mk. 2. This complex unit of diodes and valves, DAWE Type 402C Megohm Meter . ey .. £12 each

relays, magnetic clutches, motors and plug-in amplifiers, with many other items,
price £7/10/-, £1 carriage.

CANADIAN C52 TRANS/REC.: Freq. 1.75-16 Mc/s on 3 bands. R.T.,

FOR EXPORT ONLY: B.44 Trans-ceiver Mk. III. Crystal control, 60- M.C.W. and C.W. Crystal calibrator etc., power Input 12V. D.C., new cond.,
95 Mc/s. AMERICAN EQUIPMENT: BC-640 Transmitter, 100-156 complete set £50. Used condition working order £25. Carr. on both types £2/10/-.
Mc/s., 50 watt output. For 110 or 230 v. operation. ARC 27 trans-ceivers, Transmitter only £7/10/- (few only) Carr. 15/-. Power Unit for Rec., new £3/5/-.
28 v. D.C. input. Also have associated equipment. BC-375 Transmitter. Used power units in working order £2/5/-. Carr 10/-.

BC-778 Dinghy transmitter. SCR-522 trans-ceiver. Power supply, PP893{
GRC 32A; Filter D.C. Power Supply F-170/GRC 32A: Cabinet Electrica AVOMETERS: Model 47A, £10 each, 10/- post. Excellent secondhand cond.
CY 1288/(§RC 32A; Antenna Box Base and Cables CY 728/GRC; Mast (meters only).

Erection Kits, 1186/GRC; Directional Antenna CRD.6; Comparator Unit,

CM.23; Directiona! Control CRD.6, 567/CRD and 568/CRD; Azimuth DECADE RESISTOR SWITCH: 0.1 ohm per step. 10 positions. 3 Gang, cach
Control Units, 260/CRD. Test Set URM.44, complete with Signal Generator 0.9 ohms. Tolerance +1% £3 each, 5/- post. 90 ohms per step. 10 positions,
TS.622/U. total value 900 ohms. 3 Gang. Tolerance +1% £3/10/- cach, 5/- post.

TELESCOPIC ANTENNA: In 4 sections, adiustable to any height up to 20 fi.
N Closed measures 6 ft. Diameter 2 in. tapering to 1 in. £5 each + 10/- carr. Or
SOLENOID UNIT: 230 v. A.C. input, 2 pole, 15 amp contacts, £2/10/- each £9 for two + £1 carr. (brand new condition).

post 6/-.
. ! -

CONTROL PANEL: 230v. A.C,, 24 v. D.C. @ 2 amps., £2/10/- each, carr. 12/6. COAXIAL TEST EQUIPMENT: COAXWITCH—Mafirs. Bird Electronic

AUTO TRANSFORMER: 230-115 v.; 1,000 w. £5 each, carr. 12/6. 230-115 v.; Corp. Model 72RS; two-circuit reversing switch, 75 ohms, type “N” female

300VA, £3 each, carr. 10/-. connectors fitted to receive UG-21/U series plugs. New in ctns., £6/10/- each,
ost 7/6. CO-AXIAL SWITCH—Mnftrs. Transco Products nc., Type

OHMITE VARIABLE RESISTOR: 5 ohms, 5} amps; or 2.6 chms at 4 amps. 1460-22, 2 pole, 2 throw. (New) £6/10/- each, 4/6 post. 1 pole, 4 throw,

Price (either type) £2 each, 4/6 post each. Type M1460-4. (New) £6/10/- each, 4/6 post.

POWER SUPPLY UNIT PN-12B: 230 v. A.C. input, 395-()-395 v. output @ PRD Electronic Inf. Equipment: FREQUENCY METER: Type 587-A,

300 mA. Complete with two x 9H chokes and 10 mfd. oil filled capacitors. 0.250-1.0 KMC/SEC. (New) £75 each, post 12/6. FIXED ATTENUATOR:

Mounted in 19in. panel, £6/10/- each, £1 carr. Type 130c, 2.0-10.0 KMC/SEC. (New) £5 each, post 4/-. FIXED ATTENU-

TX DRIVER UNIT: Freq. 100-156 Mc/s, Valves 3 x 3C24’s; complete with | | ATOR: Type 11575-1, (new) £6 cach, post 5/~

filament transformer 230 v. A.C. Mounted in 19in. panel, £4/10/- each, 15/- carr.

ALL GOODS OFFERED WHILST STOCKS LAST IN “AS 1S CONDITION UNLESS OTHERWISE STATED

CALLERS BY TELEPHONE w Mllllls 3-B TRULOCK ROAD, TOTTENHAM, N.17
APPOINTMENT ONLY 5 Phone: Tottenham 9213
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MEASURING INSTRUMENTS
AND RECORDERS

NEW AMERICAN
5 CHART RECORDER

Good general pur-
pose potentiometric
recopder.  Buitable
for research snd
laboratory work.
Range 0-10 m.v.
Variable zero set,
Zenor divide refer-
Input In-

ax 100

Price £69.10.0, P.&P. 30/-.

PORTABLE AC/DC
PEN RECORDER

A most versatile pen recorder.
Produces a trace on a curvi-
llpear 34 in. strip chart.
Two speeds 1 in. and 6 in./hr.
Limiting contacts to give
alarm, and limits the current
when It exceeds the high
and/or low preset values.
Range: 0 - IMA D.C. Meter
Renigtance 400 ohms; 0 - 1MA
A.C. Meter Renistance 1800 at

50 Hz; —10 to + 5 dB into
600 n Impedance BSource.
Chart speed: 1 in. and 6

In./br. Chart width: 3} in,
curvi-linear. Power suppiy:
230V 50 Hz driving Bynchronous Motor.

Price: £52.10.0. Postage and packing £1 Bs. 0d.

A

KENT STRIP-
CHART
INDICATING
RECORDER

Chart width
9% in. 10 mV.
Benaltivity + 0.17
of full scale. Source
{mpedance 100 chms.

Bpeed of operation 33
sec. for full-scale travel.

Chart s
6 In. per hour, Bingle point. £49.10.

edi 3 in,
.0. P L& P. 30/,

RECORDER SP 20 Series

General Purpose Bingle Pen potentlometric instru-
ment for continuous recording for any input signal
from 0 - I0mV D.C. Buitabie for use with Rpectro-
photometer and other laboratory {nstruments.
Chart speed 0.5 to 6.4 em/min. Linearity +0.25%.
Fully transistorised. Chart width 200 mm. Input
impedance 10K chms max. Available 8.P. 20 Plain
Linear. B.P, 21 Flst Bed. A.P. 22 Linear/Log.
£135 each. P. & P. 40/-.

PEN RECORDER

Portable 1, 2 and 4 channel pen recorders by Kelvin

Hughe- Oeneml purpose recorders providing clear
records of

with « mpnrl'.l\'ely N(h Tates o{ chnnge

torsion-strip { the

the instrument tmmune to the effects of vibration

and accelleration.

Bix possible chart speeds. chart width 55 mm.

length 150 ft., linearity 8 v. at 3 m.A. response D.C.

to 100 c¢/s. 8ingle pen with amplifier £89; 2 pen

with nmplmer £125 4 pein with amplifier 2149

Also

with
.pecmuuon as ubove but housed in cabinet £225
P. & P. extra.

A.F. GENERATOR TYPE H MODEL I.
High impedance, output trom 20V. R.M.8. to 200
micro volts, Frequency Range 15¢/» to 50kc/s.
Distortion less than 1%. 8quare wave output 800
micro volts to 80 volts pesk.

PULSE AMPLITUDE ANALYSER £105

LOW OHM SAFETY METER
12 milli-amps 5 ohme. suitable for tcsting circuits
where currents must be iimited £12/10/- p. p. 17/6.

8 Pen Event Recorder. 6 in, Chart width. Avail-
able in wide range of chart epeeds. Rack
mounted £79/10/0 Case to suit extra.

NEW PORTABLE RECORDING
AMMETER

C&

Bpecification, Type: Moving Coil, D.C. Range:
0-5 amp. D.C. Chart Width: 100 mm. Scale Length:
127 mm. Chart Speeds: 20, 60, 180, 600, 1800 and
3400 mm/br. Dimensions: 180h x 163 w x 245mm.
Weight: 5.5kg. List price £65. Our price £35.

POTENTIOMETRIC 6 POINT
STRIP CHART RECORDER
BRAND NEW
For use with thermocouplers, pyrometers and
other e.m.f. sources. 8 polnt.’ Runge (—100)
—0—(+100) mV; 0—1,600 deg. C. 6} In.
chart width; pen speed 8 secs. Accuracy
+0.5%; 10 chart speeds 20-720mm/hbr.
Troplcalised. Including tools and rpares.
Listed at over £200. Our price £79.10.
Also available 0-100mW F.8.D. £89.10

POWER SUPPLIES

AIRMEC 698B KLYSTRON
POWER SUPPLY

Rack mounted (19 in.). Malne operated. Cathode
volta from 1.0 to 9.4 kv, negative, Grid Volts,
0 to 220V negative. Reflector Volts, 0 - 500V
negative, Cathode Current, 0.18mA max. Heater
4V at 1.5A. Internal Modulation—8quare wave
2-4 KHz 7V p-p. Baw Tooth 1350-600 Hg
0 - 30V peak. Price £45. P. & P. 40/-.

% HIGH PRECISION %
FULLY STABILISED
TRANSISTORISED LOW
VOLTAGE POWER SUPPLIES

inocorporating

* B.C.R. Panel for overload projection.

* OVERLOAD & CIRCUIT BREAKER
WITH MANUAL RESET button.

* RIPPLE belter, better than 3000 :

* CHOKE OF CAPACITOR lrnmhu)rhed
120/130 voit A.C. INPUT.

Available in the following types:

6 Volt 9 Amp.. .

6 Volt 12 Amp
6 Voit 16 Amp. ...

12 Voit 8 Amp.

12 Volt 16 Amp

12 Voit 22 Amp. ..

20 Voit 16 Amp.

P
Ex-equipment but fully u-led in our
laboratory. Carr. 30/-

ADYANCE TRANSISTORISED DC
POWER UNITS

Oulput
Imput Volis Volts Amps Price
DC 4 200-245415% 12 4 £17/10/-

METERS

2 In, dis. mounting A.C. voltmeter 0-300 V. A.C.
£1 15 Q. Carriage 8/-.

Electrostatio Kilo Voltmeter in wooden
rue £2 150 Carriage 10/-.

Precision A.C. & D.C. Wattmeter. Model 8.67
certificated. Accuracy to % up to 133 cfs. Range
250/450 V. and 0.5 to 1 A. £28.10.0. Carriage 30/-.
D.729 B.M. PHASEMETER AND
SUPPLY UNIT

MA) be used a5 a Voltmeter, distortion of waveforms,
“Q meter, In phase and quadrature components.
Gives indication of phase angle 0°-360°. Frequency
range 2 c¢/s-100 Kc/s. £225. P. & P. extra.
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ELECTRONIC BROKERS E

COMPUTOR AND PERIPHERAL EQUIPMENT

7 TRACK DIGITAL MAGNETIC TAPE
STORAGE DECK

These machines originally ex-computer, are multi-track
tecording units. ideal for data storage. Record and Replay
heads encased in one common unit. Low reaistance heads.
Frequency response approximately 30 Kc/s. to 50 Kcfs. BIt
density 557 b.p.l. § in., 10} in. spools 230 V. to 380 V. A.C.
Capstan Motor apeed 1,500 r.p.m..48 V. D.C. Rewind motors
complete with vacuum Assembly. Finished in brush aluminium
and matt-biack. 8ize 27 in. x 26 In. x 8 in, Weight 80 |b.
Price £72.10.0. Carriage extra.

MODEL 72 MAGNETIC TAPE DATA
STORAGE UNIT
Thls unit consists of ¢ In.
8 channei read-write beads.
Can be used to record any
8 bit code. Data can be read
in either a forward or back-
ward direction plus giving
search facilities, The unlt
consists circuits for receiv-
ing and storing Instruction
signals. Recording density
250 characters per inch.
Tape speed 100 in. per
second, price £190. Excel-
lent conditlon.
e e

3" 7 TRACK
Ex-computer record/replay
head complete with guides.
Little used. Price £12.10.0
Carriage 15/-.
—— e -
BRAND NEW
Gresham Lion 1 in. 1 4 7
track record/replay hend-

PROGRAMME BOARDS
BY SEALECTRO

These boards are basically a mult!
pole muitl throw switch device con-
sisting of a X-Y Matrix with two
contact decks In the Z Plane running
at 90 degreee to each other. Contact
ismade by efther, shorting or piugging
in pina. Ideal for Drototype work, eto.
Boards available in 24 x 60 2 plane
£12.10.0. Pins available 1/3 each.

MEMORY

Ferrite core memory planes with
wired Ferrite cores. Used for bullding
your own computor or as an Interests
ing exhibit in the demonstration of &
computer. Mounted on_ plastlo
material. frame 5 x 8 In. Conslsting
of matrices 40 x 25 x 4 cores each
one individually addressable and
divided into 2 halves with independent
nense and inhibit wires. £8.10.0.
P. & P. 3/-.

PLANES

MULLARD MATRIX
CORE STORE STACKS
AW, 510 5 planes 8x16 cores/per
plane £12/10

A.W. 511 B planes 18x 32 cores/per
plane £25

AW, 534 20 planes 684 x 64 coree/per
plana £86/10

AW, 337 8 planes 32 x 32 cores/per
plage £55

Aingle plane 40 < 25x 4 £8/10
Flexl-writer 7 hole punch and key-
board £188/10

MEMORY STORE

M. M. 1044 complete with logic elr-
cuits mounted in Imhot cabinet €400

COMPUTERS
Burrcughs E 201 225 word
ctore. £450

Of the highest
quality. Cnst £100 plns
price £12.10.0. Carr. 15/-.

9 TRACK 1 In. Recordfreplay heads with sprocket drive, driven
by lynchmnoun motor. Mounted with integrated head assembly
This can be fitted to any
sultable tvpe oh.nmponl) stem. Price £8.10.0. Carriage 15/-.

SYNCHRONOUS
MOTORS

Model 87. 1-rev. per hour. Self starte
ing complete with gearing shaft }° dia.
{* long. 200/250 V 50 Hz. New Condi-
tion Ex. Equipment. 30/-. P. & P. 3/-.

t In. 2,400

§ in. Highest grade 2,400 ft.

4 in. 10§ in. dia. spool and cassette.
{ in. 84 in. dia, spool and cassette.

1 in. meta) 10} In. dia. spool and cassette.
4 in. N.A.B. centres 10¢ in. spool only {

BRAND NEW COMPUTER TAPES AND EMPTY SPOOLS

Made by well known manufacturers
t in, certified 2,400 ft. 300 b.p.L

£8.10.0

£8.10.0
--£3. 0.0
.- £1.10.0
--£1.10.0
.- £2.10.0
- £1. 0.0

TAPE PUNCH MODEL 25 7 HOLE

A multiwire tape punch designed for general application
Involving the conversion of parallel wire electrical impuises
into punched papertape at 33 characters per second. Unit
complete?; seif-contalned requiring only motor power and
signal supplles. Price £45.

7 HOLE NON PARITY TAPE PUNCH
New condition £45.

LOW SPEED 7 HOLE TAPE PUNCH

TRANSFER CASE

For sending data by personal carrier,
OPO polt passenger ¢ tnlmew ideal.
for

60 characters per second by
Price £45.

tape 20/-.
P. & P, b/~

TELETYPE 8 HOLE PAPER PUNCH

MU27 PRICE £75.
A.I-o nvnlhble 8 hole punch BRPE2 as above. This model has
heads. C with spooler. Price £35.

HIGH SPEED 5/7 HOLE OPTICAL READER
20 characters per second. £19.10.

8 HOLE OPTICAL

READER PRICE £35

CANCELLED EXPORT
ORDER

90 Column card sorter and punch
type 425/0. price on application.

CARD READERS
80 column 1500/80 model, punch
80 column 1400/80 model verifier.

}2325

| BRAND NEW S.E. LABORATORIES

T RA N SDU CE R complete with encapsulated

ULTRA VIOLET RECORDER 12 Channel
NEP 1050 with 8 galvanometers £280.

ULTRA VIOLET PHOTOGRAPHIC |
RECORDER 13 Channel mirror Galvanometer
Honeywell 1000 with 6 galvos £280.

24 Channel Blesmic Recorder by Film & Equip-
ments £325. Carriage extra.

B E 4412
Frequency D.C.—60

Available in the lollou ln¢ mngel
8E150, SEDO or BEIS5A.

0 - 350 p.u l

List price $70+

HOLLERITH 80 COLUMN CARD PUNCH
TYPE HO29 & VERIFIER HI29 £215.

SPOOLERS 1” and §{*
Both hand and motor drives available
at £3.0.0 and £5.0.0 respectively.

BRAND NEW TAPE

SPOOLER

Suitable for 1 ln iln and { In. tapes.
£99.10.0.

DECODER 4 DIGIT READOUT

Can be used In constructing frequency counter or Dlalul
Voltmeter. Counsiats of 4 ¢ rined carde each ining
10 NOR gates £19.10.0. Circuits supplied with Decoder
5 Digit £25. P. & P. 15/-

WWWwW.americanradiohistorv.com

Fully self:

5 TAPE PUNCH

Suitable for machine control complete
with 50 reels of tape £35.
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CONTINUOUS TAPE CASSETTE

for sleap.Jearn-
ing, teaching programmes,
programming machine tools,
telephone answering ete.
Complete with replay/record
head and separate erase
head. {” tape twin track.
8peed 33 per sec. Length of
tape 88 feet, but will hold
three times this amount.
£3.9.6. p. 2 p. 7/6.

SINGLE SPEED TAPE DECK

Driven by 240v 50 Hz power supply. 8peed 3fin.
per sec. Remote control operation, 3 motors, record/
replay heads with separate erare head. Fast eruse
facllities and counter. Price £2/10/8 p & p 10/-

VEEDER ROOT 6 DIGIT COUNTER

Buitable for counting all
kinds of production runs.
business machine opemtion.
Mechanically driven Type
KA1337. Reset manual
knob. Ex-equipment but
new condition. 8pecisl
price 25/« plus 8- p. & p.

MINIATURE
SQUARE COUNTER
6DIGIT

by Veeder Root. Rotary
ratchet type, adds 1 count
for each 38° of

MOTORS

HYSTERESIS REVERSIBLE MOTOR

Incorporating two colls. Each coll when energised
will produce opposite rotation of output shaft.
240V 30 Hz. § r.p.m., } r.p.m., 1/6 r.p.m., 120V
50 Hz, 1/10 r.p.m., 6 r.p.m, 30/~ each. P. & P. 3/-.

HIGH TORQUE INDUCTION
MOTOR. 3-30 ozfinch. Avaliable in the following
speeds only 240V 50 Hz § r.p.m., 1 r.p.m., 2 r.p.m.
120 V 50 Hz 20 r.p.m. 30/~ each. P. & P. 3/..

LOW TORQUE
HYSTERESIS
MOTOR MA13

ldeal for Instrument
chart drives. Extremely
qulet, useful In areas
where ambient noise
ievels are low. High
starting torque enahle relative high inertia loads to
be driven up to 6-0zf/in. Available in the following
speeds and ranges: 240V 80 Hz 15 r.p.m., 4 r.p.m.

2 rpm., 1} rp.m., 1 r.pam., ¢ rpm., ¢ r.pm,
1/3 r.p.m., 1/8 r.p.m.. 1/6 r.p.m., 1/10 r.p.m., 1/12
r.p.n., 1/40 r.p.m., 1/60 r.pun., 1/75 r.p.m., 1/1‘20

r.psm., 1/180 r.p.m., 1/360 r.p.m., 1/720 r.p
1/1440 r.p.m.. {, 1/20, 1/45 r.p.m.; 120V 50 Hl 1!6
r.p.m., 1/3r.pam., 1/15r.p.m., l.‘16r p.m., 1/20r.p.m.,
1430 r.p.m., 1/60 r.p.m., 1/120 r.p.m., l,‘240 r.p.m.,
1/300 r.p.m.. 1/720 r.pun. 25/~ each. P. & P. §/-.

shatt 9/86 + 2/6 p. & p.

HYSTERESIS CLUTCH MOTOR
with integral elutch allowing the motor to drop

Cossor 1035. £25.
Cossor 1035 Mk. ITI. £35.
Cossor 1040 Mk.II1. £40.
Solarton AD 513.2 L.F.
& Bervos & CD 5238.2
Long Persistent Tube.

£49.10.

Funeg 0.100. £25.

Alrmec 249. £85.

Bolartron AD 557 Pulse &
Radar Field. £55.

Bolartron CD 7118.2
Double Beam DC.7
Mtg. £65. Calibration
extra.

Mullard L101

Beamn £96.10.

Alrmec 723.

Double
£19.10.

out of with the gear train, thereby
facllitating easy resetting when used in timera or
in conjunction with s light spring. 6 oa. torque at
1 r.p.m. 240 v., 50 ¢/s. Leleft. Beright. 15 r.p.m.
R&L. 8 rpm L. 4rpm, ¢ ¢ r.p.m
.18 rpm. B & L, 1/10 r.p.m.. 1/13,
113 rpm L Also 120 v. 50 cfe 2, 1/6, 1/12. 5{12,
4/11, 1/10 r.p.m. 25/-. P & P. 3/,

HIGH PRECISION MAINS MOTOR

230V 50 Hz 1/8 h.p. continuously rated. 3000 r.p.m.
Made by Croydon Engineeting Model KA 80 JFB.
Buftable for capstan motor. 8lze 8 in. long. 4} in.
diameter with 6 in, diameter flange and 4 fixing holes.
£4.10.0 each. £1.5.0 postage and packing.

HI-SPEED QUICK RESET ELECTRO
MAGNETIC COUNTERS

Push button reset 6
digits. 48 v. D.C. 3.5
watts. 20 counts per
second. Bize 3.875 x
2.626 in. Panel mount-
Ing. List £8. Our
price 59/8.

ALL ORDERS ACCEPTED SUBJECT TO OUR TRADING CONDITIONS A
COPY OF WHICH MAY BE INSPECTED AT OQUR PREMISES DURING
TRADING HOURS OR WILL BE SENT ON APPLICATION THROUGH

THE POST.

REPEAT CYCLE TIMERS

There tlmers repeat a set cycle of awitching opera,
tions via a cam and micro switch, for as long
as the motor ja energised.
fingle Cam RB ‘Zl in 2 min,,

4 min., 3 min., § min, cyclel
@ 45/-. Twin (Am RD 22
in 1 min, 2 min, 3 min,

4 min., 5 min. cycles @ 55/-,
4 Cam RD 24 in 4 min,, and
5 min. cycles @ 75/-. 6 Cam
RD 26 In 1 min., 2 min,
3 min., 4 min., 5 min. cycles
@ 9§/-. 8 Cam RD 28 In
<2 min., 3 min.. 4 min., 5 min.
g}'clu @ 115/-. Al + p. & p.

UNISELECTOR
8 and 4 Banks, 25 contact per bank, 2 seta of wipers
2 in. radius. Complete with surge capacitor. 25/-
and 45/- respectiveiy.

MINIATURE
DIGITAL
DISPLAY

Operates on a
rear  projection
6.3 pilot lamp.
The lamp pro-
jects the corres-
ponding digit on
the condenaing
lens through a
Pprojector lens,
on to the vlewing screen at the front of the unit.
1 in, width. 3y in. deep. 14 in. high. Weight
3§ oz. Character size § In. high, 0.9 with 8 right
hand decimal point and degree. Available to special
order, words and other charactera or colour, at cost of
artwork or platee. List price 6 gns. Our price 49/6.

HIGH VALUE RESISTANCE
BOX TYPE R.7003

0.01-111
Megohm dlvisions. Accuracy: 0.08%. Maximum

Specification, Range: Meg. in 0.01
power rating: 0.1W per step. Case:
finished stove enamel.

List price £60. Our price £22/10/-.

Hammer

PRECISION
POTENTIOMETERS

TEN TURN 3600° ROTATION
BRAND NEW

Linearity
Res. Ohms  Percent  Manufacturer  Model
100/100/100 . $65 Beckman
100 .. 0.5 .Beckman
200. Beckman
500.. ...Beckman
500., .Colvern
800 .Poxes
500 . . .Colvern
2K .0.8 Beckman
2K cean . Beckman .....
2K . ellance .
10K .Beckman .....A
10K Beckman X ...
«v..Foxes ..
. Beckman
0.5 . Beckman
30K .Colvern .
30K Beck:nan
30K an .
30K Beckman
30K Beckman
50K Reliance
80K X
50K < +io..Colvern
50K X .FPoxes
50K .0.5 Beckman
50K .0.1 Beckman
100K/100K . .. Ford
100K .. .01 Beckman
100K . 0.3 Beckman .
100K . Colvern
100K . Colvern
298K . 0.1 Beckman
+.0.1 Beckman
THREE TURN 780° ROTATION
1100 ..... 0.5 Beckman
6 C .Beckmnn . 9303. b
IOK .05 .. .Beckman Coaa ..
20K/20K ....0.1 .Beckman .....C8.
10K/10K .01 .Beckman .....C .
80K ..05 ..Beckman .,...C.8.

FIFTEEN TURN 5400° ROTATION
CLIqp o) - Beckman B ..
48/K/46K . .Beckman B ..

TWENTY TURN 7200° ROTATION

.10 watts £8.10s
.10 watts £8.10s

GENERATORS

SIGNAL GENERATOR

T.F. B01A S8lne Wave, fquare Wave
Generator. Frequency Range: 10-310 M.c/s.
Output Voltage (maximum) 200 minl-voits
4+ 2db. Output Impedance 75 ohme.
Mark/Bpace Ratio 80/50 on square wave.
Price £120. Packing and carriage £2.
SIGNAL GENERATOR

T.F. 517F/1 8ine Wave, Bquate Wave
Qenerator. Frequency Range: 120-300
M. C/s. Auxlllary 18.38 Meg. c/s. Output
Voltage 0.2 Voits. Output impedance
75 ohms.

MARCONI T.F. 144G

Prequency Range 85 k.c/s. 25Mc/a

Output voltage 1 micro-volt to 1 volt,
Output impedance 1 micro-volt, 100 milil-
volt, 10 ohms. 100 mlllisvolte to 1 volt.
52.8 ohms. £75 + £2 carriage.

AVO SIGNAL GENERATOR
Frequency Range 30 ke/s—80Mc/e.
Output 0.5 Volts.

Price £15. Carriage £1/10s.

SQUARE WAVE
GENERATOR

Prequencies: 1M. 100kc/s 10ke/s 50c/s
Load lmpedance 75 ohms.

Output Voltage 10V. 75 ohms.

0-1% volts Into 2000 ohms.

Rise time from 30-8¢ Miill micro seconds
at 1 meg. Cycle.

MARCONI YALVE
VOLTMETER TF 428B/1
Frequency response on probe 10Kc/s/3-
100Mc/s. Five separute Voltage Ranges.
Overload  Protection 100-250 A.C.L.P.
Input IMQ Ace. £2 % or 00.2V. Size:
10 x 18} x 9in.—131b. £5/19/8.

Price

YOLSTAT
Advance

CVN500A. Input 100-280v. 50 Hz.
Output 240v, R.M.B. 500 walt

1 | e 195
18- CV500/27. Input 05-130v. 60 Hz.
80/- Output 85v. R.M.8. Load 4 amps
80/ P.8.L £8/10/0
35/ Cva2s5E. Input 190-260v. 50 Hz.

Output 6v. 26 watta £8/10/0
CV501. lnput 190-260v. 30 Ha.
Output 230v. 50 watta  £12/10/0
Carriage extra 15/,

OSCILLATORS

250 ohms. .General Controls. . PXM130 i
1 Meg " General Controls. PXM150 3% | MUIRHEAD D729 PHASE.-
80K Reliance ...... . 40/-| METERAND POWERSOPPLY
Gives direct ludication of phase angle
156 TURN 56, 160° ROTATION 0°:360° and difference in level botween two
460 ohms. . . . Kelvin Hughes KTP0701 £0.105 sinuscidal voltages (transfer function) over
S SRS T et v #9.AUT K the frequency range 2 cyclea per sec.
FIVE TURN 1800° ROTATION 100 Ko/) £275 Carriage £2.
500 ohms. . . .Colvern ....OLR 2505 ...... 40/-§ TORQUE MOTOR 225
V18K ......Colvern .CLR 2605 . 40/-j by ELLIOTT
Originally designed to operate hydmsulic
SINE COSINE valves or motors under extreme environ.
Kelvin & Hughes 8CP5. N 4!{ £17.10.0 ] mental conditions. The torque motor is
Colvern 8601 117:10.0 practically unaffected by vibmation or
CLR 9602—Cam comcud gbx £17.10'0 sudden shock. It consists of & moving iron
8CP4 32K £17 10'0 rotor with a travel of 7° either side of
8CP1 ..35K £17.10.0 [] centre. Min. torque 500g per centimcter.
*ETT § Current 45 mA. 20/10/0 p & p 8/-.
PRECISION BECKMAN 40 TURN DAWE 444C AUTOMATIC L.F.
l4 400° ROTATION

Precislon P it

A'. 40°C. 3

New g12. List Price £30.

PORTABLE WHEATSTONE
BRIDGE

Bpecification. Type: Moving
Coll Galvanometer. Ranges:
1. 0.05 to 5 ohms. 2. 0.5 to 50 ohma. 3. 5 to 500
ohms. 4. 50 to 5,000 ohme. 5. 500 to 50,000 ohmn.
Bcales: Bwitched. Blidewire: 0.5 to 50. Galvano-
meter Scale: 10-0-10. Case: Moulded plastle.
Internal Source: 4V. Dry battery. Dimensiona:
200 x 110 x 65mm. Weight: 0.9 kg.
List price £25. Our price £9/19/6.

MUTUAL INDUCTANCE
BOX TYPE R.7005
8pecification Rauge: 0 - 11.100 mH in 0.002 mH
divisions. Accurncy: £(0.3 x " %9 where
M=value of mutual inductance in mH set on
the box. Frequency range: 0 - 2.5 K/cs for all
decades except X1w0-15 K/cs. Maximum
current: 0.3A for decades 1A for variometer
(both primary and secondary dingings). Case:
Polished teak. List price £85. Our price £26.10.

ELECTRONIC BROKERS LTD., 49-53 PANCRAS ROAD,

MUTUAL INDUCT-
ANCE COIL TYPE
R.7006

8pecification. Value: 0001
H. Accumcy: -3% .
Operating Prequency 3
Kefs, 10 Kefs. Maximum
current: 1A, 3A. Resistance
of coiis: 4 ohm, 1 o
Case: Moulded plastic List
price 8 gns. Our price 50/-.

8E 107A 20 watts
;, Diameter. Bervo Mounting. 200 K. Brand
0s.

SWEEP OSCILLATOR (NEW)
© 0+ 10V. Frequency Range SHz-
5 xm +2%40.5 %3 18 Bweep Rates

of
0.5 dB £89.10.0. Carriage extra.

BRAND NEW LABORATORY TEST EQUIPMENT—AT LESS THAN HALF PRICE

PORTABLE MULTIRANGE

Bpecification.
Ranges: 0-60 & 0-300, D.C. 0-3. 0-30 &
0-120mA. D.C. 1.2 & 12 amps D.C. 0.6-3 &
6-30 mA, A.C. 24-120 mA, A.C. 0.24-12A, A.C.
3-12-30-300-600-1,200 & 6,000 V, D.C. 0.6-3,
2.4-12, 6-30, 60-300. 120-600, 240-1.200 &
1,200- 6,000 V. A.C. 3-333 ohms, 0.3-30 Kohms,
0.03-3 megohms D.C. Resistance —12 to +78
Decibels. Frequency: 50 cps. lnput Resistance
D.C.: 20,000 ohms/volt. Input Resistance A.C.:
2,000 ohms/volt. Dimensjons: 235 x 215 170
mm. Weight: 8 kg. Bupplied with 2 voltage
dividers, H.V. feads, spare rectifiers, 1.5 & 22.5

V. battery.
List price £25. Our price £12.19.6. P. & P.15/-.
ILLUSTRATED
Y LEAFLETS b ¢
AVAILABLE

LONDON, N.W.1. Tel:

01-837 7781/2 Cables: SELELECTRO
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CURRENT RANGE OF BRAND NEW L.T. SMITHS SYNCHRONOUS MOTORS
TRANSFORMERS. FULLY SHROUDED 9 :C 200-240vA4 rbp .m. 3|m dia. Length of spindle fin. 22/6.
(*excepted) TERMINAL BLOCK CONNEC- Zjss Aslizbova, Ifrp.m\ 22/6.Rs SIS/,
TIONS. ALL PRIMARIES 220/240v. AMERICAN SYNCHRONOUS MOTORS
No. SEC. TAPS AMPS PRICE CARR. (ELECTRONICS) LTD. :% %BOV 650 cycles, 6 r.p.h. 2}in. dia. cog spindle. 12/6.
15 €10 0 10/6 : 4
10 €619 6  8/6 9 & 10 CHAPEL ST., LONDON, N.W.I
6 €519 6 8/6 01-723-7851 YENNER SYNCHRONOUS MOTOR
3 £312 6 7/6 o 2 01-262-5125 | A.C. 240v. 50 cycles, 40 r. p.m. 24in. dia. Length of spindle
12 £6 10 0 716 din. 12/6. P. & P. 2/6.
8 £4 17 6 7/6
; g i 2 g’: AMERICAN HIGHLY STABILISED = IBERcc;‘ SLIDING RESISTORS
- POWER SUPPLY UNIT ohms | amp. Single Tube Slider. Length IBins. 45/
;_8 ‘z; I; : I3‘6 P. & P, 7/6. 30 ohms |25 amps S.T. Right angle geared drive.
0 £6 10 0 7‘6 19/6. P. & P.5/6. 454 12 ohms 6- 5/4 amps Single Tube Fixed
5 €315 0 6‘,‘6 Length 22ins. 25/-. P. & P. 7/6.
2 £2 15 © 6/6
.
2 ey % G.P.O. 3000 TYPE RELAY (New and Boxed)
! 20,000 ohms Heavy Duty Contacts. 2CO, 2M. 15/-. P, & P. 2/,
10 £415 0 7/6
5 €1 5 0 6/6 75 ohms Normal Contacts. 3M, 1B, 1CO. 6/-. P. & P. 2/-.
10 £8 15 0 7/6 500 ohms Heavy Duty Contacts. 3M, 3B. 8/6. P. & P. 2/-.
20 £6 10 0 7/6 . . 150 ohms Heavy Duty Contacts. 2M. é/-. P. & P. 2/-.
Yo 17 6 6/6 Regulation between 7-15 volts D.C. at 20 amps. Fitted
5 a1 6 /6 0-30 D.C. ammeter, 0-15 D.C. voltmeter and overload pro-
2 £ 5 o sie tection switch. Built to a very high specification. Bench or SUNVIC TANK THERMOSTATS
\ a7 6 5je | rack mov sing. Size 19 x 8 X 17 ins. A.C. input 110v. § Type TQP. 250v. 15 amps NC. S amps NO. 190—70 deg. F,
50 9 T 6 9/6 50 cycles. cx equipment but guaranteed in perfect condition. | Length of stem 104ins. 25/.. P. & P. 5/,
20 £510 0 7/6 ;'hker's price in Sl:ess of £200. Our price £25. Carr. 30/-
; 40/110 le, 400 > i i if
0 €110 0 6,‘6 rcq‘uired.vzltextra. watts, Mains Transformer available i AC 220.240v. SHADED POLE MOTORS
S €210 0 5/6 1,500 r.p.m. Double spindle. Length 0-%in. and 0-6in. Overall
; g l; : 312 size 3x 3} X 2ins. New and Boxed. 10/6. P. & P. 3/6.
i
2 £l 5 0 S/6 SPECIAL OFFER OF L.T. TRANSFORMERS
. 63 . 15 £2 5 0 5/6 | Pri 110-120v.-200-240v. Sec. tapped 12, (8, 24, 30 v. Ba. BURGESS MICRO SWITCHES
12A.. 30-25-0-25-30 .. 2 £3 5 0 5/6 | Table top connections. Fully tropicalised. 75/-. Carr. 7/6. | Type MK 38Ré7: ’Norlr,n clo;ed&opr ?zdgrm open. }in. raised
. Press Button. 8/6 for three
Pri tapped ! 10v. 220-250v. Sec. 55v. 24a., 4v. 10a., 60v. 2a,
AUTO TRANSFORMERS " All windings very conservatively rated. Tropically finished.
240v.-110v. or 100v. Completely Shrouded fitted | Terminal connections. Size 9X7iX7ins. Weight 65lbs. SIEMENS MINIATURE RELAY BASES
with Two-pin American Sockets or terminal I £10.19.6. Carr. 15/ Type T.STV 24 C. 6 Contact pin. 4 Coil pins. Cartons of 20,
blocks. Please state which type required. R 5 inc. spring clips. 15/-. P. & P. 2/-.
Type Watts Approx. Weight Prica Gavel Pri tapped 200-250v. Sec. 46v. Very conservatively rated at
\ 80 u.lb &1 6 AN 29 amps. Size lI'("ILﬂns. Weight 75 Ibs. approx. Manu-
2 150 i ©2 7 6 5 o factured by Partridge. £12.19.6. Carr. 15/ PULLEN SHUNT wooUND 24v. DC REVERSIBLE
3 300 6} Ib £ 7 6 6 0| Pri 240v. Sec. 12v. 90 amps. Open frame flying leads. Size MOTOAH
4 500 8l ib £415 0 6 6| 7ix6Yx6ins. £13.19.6. Carr. 15/-. '{;Pe 610 “3" 1[75 r.p.m. 3,500 Cont/R. New and boxed.
5 1000 1S Ib £6 12 6 7 6
6" 1750 25 b £13 10 © 10 6
7% 2250 30 1b £16 10 0 12 6 MAINS ISOLATION TRANSFORMERS
*Completely enclosed in beautifully finished metal case D'G'T_AL HOURMETERS Pri tapped 240-220-110v. Sec. 240v. 1200 watts. Bulle into
ﬁu/ec}fwnt‘h thwo Zd-pm A;ner':‘candlsockcu, neon indlcator, ioﬁgsA E\c.bI,IIOzhs,'I"IOOz_h; metal case with zdwin 13 am;:“Soc:Ie: Icauzle:. on‘cif; switch,
on/off switch, and carrylng handle. v. A.C. but complete witl neon indicator and carry handle. .10.6. Carr. -
WE REGRET WE HAVE TO INCREASE ALL | operstion: ANin oiatic cone.
\% A operation. All in plastic case. N
THE ABOVE TRANSFORMER PRICES BY | Size 6} x 64 X 3in. Condi- GARDNER'S POTTED TRANSFORMERS
10 PER CENT OWING TO THE HIGH COST | tion as new 45/-. P. & P. 5/-, Pri Tapped 200-240v. Sec. 35v. 7-2 amps. conservatively rated.
OF COPPER. 57/6. Carr. 6/6.

UNIQUE
TWIN
TAPE

USED THROUGHOUT THE WORLD. SANWA'S
EXPERIENCE OF 30 YEARS ENSURES ACCURACY,
RELIABILITY, VERSATILITY. UNSURPASSEO TESTER

PERFORMANCE COMES WITH EVERY SANWA
6 Months® Guarantee - Excellent Repair Service

Model P-1B v wE an €3 7 6
Model JP 50 s u'd . wa €6 30 O
Model U-600 €7 5 0
Model 360-YTR .. €217 &8
Model AT-1 T ..€%51 7 6
Model 380-CO .. i ' £13 5 0
Modet F-80TRO 2 ..£13 16 0
Model 430-ES e .axsst79 O 0
Model EM-700 €61 0 O

MODEL U-50D
PLEASE WRITE FOR ILLUSTRATED LEAFLETS OF THESE SANWA METERS

SOLE IMPORTERS IN U

These superb twin tape deck units were ginally desl, d for i { requ-rlng the

continuous replay of music or speech when 1o suitable ifi of two uALlTY ELEcTRoN.cs LTD
completely seif-contained tape decks operating at either 33" (3 button } track model) or 74" {6 L]
button 2 track model) Each tape drive unit is fitted with a unique automatic solenoid operated tape 47-49 HIGH STREET, KINGSTON-UPON = THAMES, SURREY. Tel: 01546 4585
drive d by tallic stop foil at end of tape or inserted where reversal is d 3

deslred. Constructed to the highest specification with the finest components available to ensure the
utmost reliability. Nothing has been spared in the construction and the superb heavy duty
capstan motors {2 off) and rewind motors (4 off). top grade relays. solenoids. etc.. all bear

witness to the high standards set § Q o & (\. o ' ‘/ E DDYSTO N E

WW—115 FOR FURTHER DETAILS

Available in two basic versions with either 3 or 6 button operation. The three push button ’
model has interlocked controls operating both tape drive units Simultaneously and o g oo (0 (o b COM M UN'CAT'ON
-

is fitted with 2 Ferrograph } track stereo heads. The 6 button model has independent control over
each tape drive unit and is fitted with 2 Marriott § track stereo heads. AC 230/250v. 50 c¢/s. REcElvERS
FROM £569-10-0

Vertical or horizontal operation. Size 13" X 19" X 8” deep. Weight 54Ib
covering 10KHZ-870MHZ

Originally costing approximately 3 BUTTON £3 0 Limited number only—we can- ILLUSTRATED LEFT-830/7 HIGH

£450 each 10 manufacture. we MODEL not guarantee a choice of 3 or GRADE G.P. HF/MF RECEIVER COV-
are offering these at a 6 BUTTON £35 6 button units—orders dealt ERING 300KHZ-30MHZ IN 9 RANGES.
fraction of their true. worth ! MODEL with in strict rotation. DOUBLE CONVERSION FROM 1.5

MHZ. PANORAMIC UNIT FOR VISUAL
DISPLAY
SEND 6d. STAMP FORGENERAL
RECEIVERLEAFLET ORSPECIFY
FREQUENCY COVERAGE REQUIRED.

Carriage extra

Send for technical specification

SYPHA SOUND SALES LTD. SOUTH COAST EDDYSTONE CENTRE
242/4 PENTONVILLE ROAD, LONDON, N.W.1 COSH& HAMMOND
Tel. 01-920 8200. Closed }-day Thurs. (200 yds King's X Station) 29 BEACH RD., LITTLEHAMPTON, SUSSEX.TEL: 4477
EXPORT WELCOMED—RANGE IN STOCK—COMPONENTS
WW—113 FOR FURTHER DETAILS WW— 114 FOR FURTHER DETAILS
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ELECTROVALU

EVERYTHING BRAND NEW AND TO SPECIFICATION « LARGE STOCKS
CATALOGUE WITH FULL TECHNICAL DATA—1/6d.

30 WATT BAILEY AMPLIFIER COMPONENTS PEAK SOUND AMPLIFIER KITS

MJ4817 ; 40361 12/6, BCI2S 12/—, BCIO7 3/6, 40362 16/9, The new Englefield Kits
Mi49) § matched pair oucput .. S5/ BC126 12/-, BCI109 3/6
:g;sz »matched pair drivers - .. 303 Main amp PC board free with each transistor set. Bluzl'dlzlt
‘Total for one channel £7.9.6 list, with 109, discount only £6.14.6. olr
Total for two channels £14.19.0 Ilst, with ISr discount only £12.14.0. 2525
Complete power supply kit £4.14.6 mono or sureo, subject to discount. T
Complete regulated power supply kit £9.5.0 subject to discount. Further details on application.
2N2926 PLASTIC range Silicon NPN. 120MHz {T: Brilliant new styling and available in two forms:
ged spotB Bss to 110 . 2/3  Yellow spotB = 150 to z%o ’ - " {{; STEREO |5 WATTS PER CHANNEL
range spot; 90 to 180 . P b 2/3 Green spotﬁ 235 to 47 & /
Texas Silect range, TO92 BC107 series and plaltlc equlvalentl SugP"ed in ll(lfs form J“Ith cor(rj\plete amplnf‘er
30V, 600mA NPN 300mW 300 MHz T, TOI8 and pre-amplifier modules and power supply
§N§78;a 90 to ng . 3/9  BCIO78 |%§ to 500, 4gv . T ;,jé components. Output per channel into 150}
N37053 45 co 16 3/s BC1083 125 ¢o 900, 20V .. . . [~ -
25V 200mA PNP BCI109@3 — 240 to 900, 20V y L 13 watts R.M.S. Price £38.4.0 Net
%Ng;g% gg to 300 - 0 - 3/6 ISOng 300MHz T, TO92 plastic 7 STEREO 25 WATTS PER CHANNEL
N = to |50 ad e 33 BCl67 125 to 500, 45V .. a g . . . f .
Small signal NPN 8CI683 — 125 to 500, 20V .. Ty Supphed‘m kit form with complete amplifier,
2N3707 low noise . ) .. 4/~ BCI69B3 = 240 o 900, 20V g L3 pre-amplifier and regulated power suppl
2N3711B = 180 to 660 3/ BC109 and BC169 are low noise. modules. Output per channel Into 15
—28 watts R.M.S. Price £58.15.0 Net
I- 2N5163, 25V §/ ly. A ! o B
FETS n-channel ,';T,:,;?,f“ ‘17:::: 2’,2“;;&“{;’" g PPy Specifications on these amplifiers in accordance

with the Specifications in Guarantee published

NEW PLESSEY INTEGRATED CIRCUIT POWER AMPLIFIER TYPE SL403A in Peak Sound advertisements.

Operates with 18V power supply. Sensitivity 20mV into 20M.ohms. 3:0 watts into 7-5 ohms. Only S$7/- net.

PRACTICAL ELECTRONICS NOV. ¢9 STEREO AMP KIT, less metalwork £€13.0.0 Inputs:
Magnetic, RIAA 3-5mV
ZENER DIODES " Ceramic 35mV
3V to 27V 59 400mW. . All preferred voltages. each 4, Tape 100mV
SINCLAIR IC.10 INTEGRATED CIRCUIT AMP. & PRE-AMP. Radio _IOOmV
This remarkable morobli:hic integrated circuit amplilﬁer and Signal to noise ratios: Better than 60dB all inputs.
pre-amp is now available for dispatch from stock. It is the i
equivalent of -13 transistor/18 resistor circuit plus 3 diodes and , ENGLEFIELD CABINET to house either
— " the first of Its kind ever. It 1s D.C. coupled and applicable for above assemblies (as illustrated) £6.0.0.
an unusually wide range of uses, all of which are detailed in Other Peak Sound Products as advertised
the manual provided with it. Sinclair 1C.10 as advertised, . , 2
post free NETT Mainline Kits as advertised.
BARGAINS IN NEW TRANSISTO RS Gl Parseyes supplied with
free insulating sets
2N696 5/6 2N2147 18/9 2N4289 2/11 AFLI8 16/6 B8CY3I 12/6 | BSX20 4/6
2AN697 6/- 2IN2369A 6/9 2N4291 pi1] AF124 7/6 BDI2) 18/ M)J480 20/-
2N706 3/s 2N2646 9/6 2N4292 2/1 AF127 7/ B8D123 24/3 NKT21) 5/8
2N1132 13/ 2N2924 4/3 40406 16/3 AF139 8/ BDI24 16/ NKT214 4/2
2N1302 4/ 2N2925 5/3 40408 14/6 BAI02 6/6 BFII5 7/6 NKT217 12/
2N1303 4/ 2N3053 5/6 ACI26 6/6 BCI47 4/3 BFI67 8/é NKT274 4(3
2N1304 4/ 2N3054 15/6 ACI28 6/~ BCl48 3/3 BFI178 10/6 NKY403 14/10
2N1305 4/ 2N3055 16/6 ACI76 6/3 BCI49 4/3 BF (180 12/~ NKT404 I4{6
2N1306 6/9 2N3II9IA 5/6 ACY22 3/3 BCIS57 3/6 BF 194 7/ NKT405 15/~
2N1307 &/9 2N3708 2/9 ACY40 3/6 B8C158 3/3 BFX29 12/3 NKT713 5/5
2N1308 8/9 2N3904 9/~ ADI40 19/- BCI59 3/6 BFX85 8/3 NKT773 5/3
2N1309 8/9 2N3906 9/ ADI49 17/6 BCI77 6/ BFX88 7/9 NKT78I1 6/~
2N1613 6/6 2N3794 2/11 ADI6I | 14/~ pr BCI78 5/3 BFYSO 4/9 P346A 5/9
2NI71 7/4 2N4286 2/11 ADI62 f Pra BCI79 5/9 BFYSI 4/3 V405A 7/9
METAL OXIDE RESISTORS MULLARD C426 SERIES ELECTROLYTICS
Electrosil type TRS, 29, 4 watt rating. Very low noise, low temperature coefficient, low drift. A Prof- Sub-miniature axial leads. Values: (uF/V): 0-64/64; 1/40;
fessional resistor! AN E24 preferred series of values from 10£2 to | M. Price: | to 24, 10d. each; 1-6/25; 2:5/16; 2-5/64; 4/10; 4/40; 5/64; 6-4/6-4; 6-4/25; 8/4;
25 to 99, 9d. each; 100 up, 8d. each. (Resistance values may be mixed to obtain quantity redu:uons.) 8/40; 10/2°5; |o‘ 16; |0'64 12:5,25; 16/40; 20/16; 20/64 25/6-4:
32/4: 31/10; 32/40; 32/64; 40/16; 40/2-5; 50/6-4; 50/25; 50/40;
POTENTIOMETERS 64/4; 64/10; 80/2'S; 8),”6; 804‘25; 100/6-4; 125/4; 125/10;
Carbon track. Long plastic spindles: each each 160/2-5; 200/6-4; 200/10; 250/4; 320/2-S; 320/6-4; 400/4;
l:I:)Dual gang ln!il°g4:Kl70KIO°K“I51K A BI’: $00/2-5. All 1/3 each.
Singt ng linear: 2200}, 4700, IK, etc. ual gang linear: ! y , etc. to 8 e . .

NEL e 2/6  Dual gang log: 4K7, 10K, 22K, etc. to IMQ  8/6 R Al ™ o %%‘I'sg-. ToRD: T o
Single gang log: 4K7, 10K, 22K etc. to 2- ZMO 2/6 Dual gang log/anti-log: 10K, 47K, {M €3 only 8/6 IO{)IS.O' 2ISOI'25 2 v A d each. i ' each.
Any type with § amp double pole mains switch: extra 2/3. g ' Sach
CARBON SKELETON PRE-SETS
Small high quality, type PR: Lincar only, 1000, 22002, 470Q), (K, 2K2, 4K7, 10K, 22K, 47K, 100K, 220K, ® %QNPO':EN;’ D'SCOUNTrS 5
470K, IMQ, 2M2, 5M, IOM £} vertical or horizontal mounting, 1/- each. Lo " ewEuTp (o Gnmpoalng e r or more.

C . 15% on orders for components for £10 or more.
CAPACITORS CERAMIC DISC {No discount on NET items.)
Hi-K, all £209% tolerance: |,000pF, 2.000pF, 5,000pF, 500V; 0-O1uF, 0-O2uF, 0-05uF, 50V, 4d. cach. @ POSTAGE AND PACKING
Free on orders for £1 and over.
LARGE CAPACITORS R Please add /- if order under £I.
High ripple current types: 2,000uF 25V, 7/-; 2,000uF 50V, 9/3; 5,000uF 25V, 10/3; 5,000uF SOV, 17/6. Overseas orders welcome: carriage charged at cost.
S-Dec, 30/6; 2-DeC DeCstore, 69/6; 4-DeC, 119/6. o CATALIOGUE price 1/6 (U.K. post free)
OQur catalogue contains technical data on many of our stock
MEDIUM RANGE ELECTROLYTI ) Seonduct ]
Mot onts Vatues G4FIVY: 50/50. 1/6: 100/25, 1/6; 10050, 2/-; 250125, 2/~; 2580/50, 3/3; 500/25, 3/3; sy iy " Eoumonmats Nl i) | &
1,000/10, 4/-; 220u 25V, 1/9; 470u- IOV 2.

ELEGTROVAL“E DEPT. WW.12, 28 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY,
Hours: 9-5.30 daily; 1.0 p.m. Saturdays. Telephone : Egham 5533 (STD 0784-3)
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ALL GOODS GUARANTEED

CONVERTOR/BATTERY CHARGER. Input 240v
50 ¢/s, output 12v 5 amp DC. Input 12v DC, output 240v
AC. 170 watt max. With fuse and indicator lamps. Bize
93 %10 x 4}in. Weight lle An extremely compact \mlc
that will give many years' reliable service. Sunnlled with
plug and lead. Only £4/10/-. P, & P, 15/- e

As above——fully serviceable—perfect lnwrlor but solled
exterior cases, £3. P. & P. 15/- extra.

RACAL EQUIPMENT
One KiloWatt Linear PA complete with power
supplles in 6 ft. enclosed cabinet. 1.5 to 25 meg cycles
requiring 100 milli watt drive. In brand new condi-
:‘;i?? Complete with spares. Full details on request.
0.

Digital Frequency Counters 8A20; SA21B; SA28.
Prices £30 ; £45; and £65.

G.M. TUBES. and new G24/G38/G60 at 27/6 ea.
G53/1. brass cased, £6 e

PH(O'II'(”)MULTIPLIERS 60978 at €5 ea. EMI 6097X
at £8/10/-

SOLARTRON stab. P.U. type AS518 300v 50mA,
£3/10/-; AS517 300v 100mA, €6. P. &. P. 10/- extra.
TRANSISTOR OSCILLATOR. Variable frequency
40 c/s to 5 ke/s. 5 volt square wave o/p, for 8 to 12v
DC input. 8ize 12 x 14 x 1}in. Not encapsulated. Brand
new. Boxed. 11/6 ea.

TIMER UNIT. Standard primary transformer giving
18V 4 amp.. G.E.C. bridge rectifier in bench or wall
mounting case 10 x 10 x 5in. Complete with internal
%ne&segmd timer sub-chassis. Checked and tested £2/15/0.

COUNTENAY TIMER sub-chassis with 2- 12AU7
transistor. relay etc. Requiring 12V. A.C. or D.C. to

operate 22/8.

OSCILLOSCOPES
Cossor DB 1035, £20: 1035 Mk. 2. £25: 1035 Mk, 3,
£32/10/-; 1049, £22/10/-; 1049 Mk. 3, £30: CT52, £15:
HARTLEY 13A. £18/10/-.
All scopes carefully serviced and in excellent condition.
Carriage 30/- extra.
Miniature Scopes t,ype 12008. Ideal TV 8ervicing. ete.
Checked and tested. P &P £
ADVANCE Slml Renemu)r type D.1. 2me/s to
190inc/s. 8ine and square Wlth orixlnal charta.
Excellent condition. £12/10/-. P &P £

RELAYS

50 watt AUDIO AMPLIFIERS by GEC—4KT 66's
4/8/25 or high impedance inputs 15 ohin out. Standard
mains in; metered outbut etc. No electrolytics. Absolute
reliabllity £20 only. Carr, 30/
AMPLIFIERS. Compact unlt by Parmeko—rated 17
watts, capable of double. 2- KTMI2B2.‘M\( EQOC81;
2.EF86; 5U4, matching to 15 ohms. High lmpednnee
or transformer input. Size 14} x 8§ x B8iin. high.
Bmmlard mains input. Fully wswd‘ €8/10/-, including

OmmnlSchmk octal based plug-in relays. 2 pole c/o

.’;9/.‘ 230v and 6v. State which. Brand new. Boxed.
es.

G.E.C. 4 pole c/o 8/12v operation 180 ohms, Platinum

contacts. Brand new. Boxed 12/6 ex

Min. VARLEY type VP4. 4 pole c,'o 430 ohm or 15

K/ohm. Brand new 6/6 ea

8.T.C. sealed2polec/o48V 2,500 ohm 3/6 ea.

CARPENTERS polarised Single pole c/o 20 and 65 obm

ooll as new, complete with base 9/6 ea. 8ingle pole

c/o 680. 1.110 and 1,570 ohm coil. As new /6 ea. Syn-

chronous chopper AEI type CK4. As new 17/6 ea.

Tog connector 2/6 ea.

LVERN Pots. Brand new. 10: 50; 100; 250; 500
ohms; 1; 2.5: 5; 10: 25 50k all at 2/6 ea. Special Brand
new MORGANITE 250K Lin. sealed. Normal price
9‘4 our price 3

STRUMENT POTENTIOMETERS 3” Colverns.
6, 25, 50, 100 ohms: 26, 25K. All at 7/- ea.

HIGH RESOLUTION Powntlomewr 25K. 80 turns.
Oomplew with knob. 6/é each

COLVERN 50K Ten Turn pots complete with dial €1
ea. P. & P. 2/6.

ALMA mecislon resistors. 100K; 400K and 998K
0.1%. 5/6 eac

325K 0.1% /
DUBILIER L]ectrolytlc
DC. Brand new, /9 ea
EL84 VALVES. Ex. e(l Tested. 7/- pal

PANEL SWITCHES. high quality DP 2w. 2/6 ea.
RACAL stabilizer unit 24V. raw DC in 20 volts lamp
stab and 12V. 5 MA Zener stab out. Brund new condition
complete with circuit diagram. 35/- ea.

Geared Motors. 240v 50c/s synchmnous Geared down
to 60 r.p.m. Brund bew. 50/- ea. P. 7/6 ea
DIODES 1N914. Brand new. IIJ ‘ea.: Il/- doz.; (4 100;
£25 1,000.

Phowcells. equivalent OCP 71, 2/6 ea.

E.H.T. Condensers. 7'-65kV worklnx 0:25 mfd, 8/6 ea.
Brand new 5kV 0-25mfd at 10/6 ea.; 10kV 0. 05mfd 7/6 ea.
VISCONOL E.H.T. Condensers. Brand new. 0-002
15kV, 8/6 ea.; 00005 25kV, 1é/- ea

BURGESS Micro SBwitches VS 5030 Brand new 2/6 ea.
BULGIN panel mounting Lamp holders. Red. Brand
new 21/3 ea.

Brand new PLESSEY plugs and sockets. Mark 4 and 7.
Your requirements please.

MINIATURE SPEAKERS 15 ohm 100 MW 2in. dia-
meter. Brand new 10/4.

MAINS FREQUENCY METERS with large 270 deg.
Dial calibrated 4.) m 85 cycles Hn dmnewr In original
service carton, £3/10/-. P. & P,

TRANSISTOR Smbmsed Pov&er ‘Unit. 48v, 4 amp.
Manufactured by E.M.I. Open cbassis. Brand new.
Highest quality. Size 10} X 54 x 61in. bigh. €6 ea.
AMERICAN TX tuning units. TU7B 4-5—62 Mc/s
TUSB 6:2—7:7 mc/s._Only 35/- ea. Carriage 7/6 extra
VALVE VOLTMETERS. Marconl TFs08, £7/10/-
carriage 10/-; TF428B, £3/15/-, carriage 10/-;

DIGITAL VOLT METER type BIE 2114. 1 MV to
unK\Zéls)C. Auto Decimal Change. Excellent condi-
n

Capacitors. 32mfd 850v.

Cash with order.

AVO Generator type TFN AM/FM 5 mc/s to 220
wmc/s. In excellent condition, £45.
AVO Generator CT 368 2/225/mc/s.
tion. £50.

AVO Meter 471A. Transistorized. 11 range DC/AC
12 micro A-1'2 Amp 11 ranges DC/AC 12 MV-1200V;
25 ¢/8 to 50 kc/s; 5 ranges 40 MV to 4V, 20 ke/s to
500 me/s extended with X 100 mulupller 8 ranges
12 ohm to 120 m ohms. Input imped. 100 m/ohm per
volt on 1-2 V. range. Brand new £75 each

18in. Rack Mounting CABINETS. 6ft. hlgh m
deep. 8ide and rear doors. Fully tapped; co

with base and wheels. Excellent condluon (II/IO/-
Carriage at cost.

New condi-

NEW { HSL.700 Mono Transistor Amplifier

A really bigh
fidelity monaural
amplifier with
performance
characteristics
to suit the most
diseriminating
listener. 6 tran-
aistor circult
with Integrated
preamplifier
sssembled on
special printed
sub panel. AD-
161-AD162 oper-
ating in symetric-
sl ary pair. Output transformer coupled to 3 ohm

SOLARTRON Btoruze Oncllloscope type QD9IO.
Exceptional condition. Carefully checked. £175 each.

SPECIAL OFFER

V.H.F. Recelver, type 715 by BCC. Complete
tested and working (less cryetal). 12v DC input.
Ideal conversion 2 sand 4 meters. In good condition.
Supplied with conversion data. Only £3/10/-.
P. & P. 7/8 ea.

LABORATORY OSCILLOSCOPE, Bolartron CD
843. 5in, tube. DC. 12Mc/s. Rise time 30 M Micro/s.
100 M sec/em to 0-1 Micro/s/cm with no expansion;
w ':}h tagulmlon 20 M Micro/s/cm. Fine condition. NOW
only

SOLARTRON EQUIPMENT
D.B. Oscilloscope. Type CD 7118.2, £55.
8.B. Oscilioscope. Type CD 513, £35,
Pulse generator. Type OP8 100C. 50 ¢/s to 1 Mc/s, £25.
Laboratory Amplifier. Type AWS51A. 15c/8 to 350
ke/s. £40. Stabilised P.U. Type SRS 162. £12/10/-,

MIC-O-VAC type 22 (CT54) Volts; Current; Ohms,
DC to 200mc/8 with probe. leads etc. As new £8.10.0.
P. & P. 10/-. Plug-in MAINS PACK for Mic-o-vac type
CT54. €2/10/-. P. & P. 6/-.

CINTEL Microeecond Counter Chronometer. 8 digit.
Start-stop terminals. In fine condition £20. Carr. 25/-.
CINTEL Transistorized Nucleonic Scalers with
adjustable discrimninator, count of 10 to the 5. In as
new condition. £37/10/- each. Carr, 15/,
AIRMEC (X]unwr type 885. ¢ decades; bright
Zg;ucal diﬂnla) gate facillties. Very good condition.
M ULLARD ’l‘mnslsu)rued Analogue to Digltal
Convertor Model I, 281. As new, £30. Carr. 15/-,
SUNVIC DC Chopper Amplifier type DCA 1.
Superb condition. £22/10/- each. Carr, 20/-.
ELLIOTT Dynamometer Model 5989, Accuracy
0.5 fad. Perfect condition. £12/10/-ea. P. & P, 15/-,
Special discount to Unlversities. 8chools, etc.

MARCONI! Audio Frequency Absorption Wattmeter
type TF956 (CT44). Large 6° acale. l micro watt to 8 watt.
Exceilent condition. £15. P. & P. 10/,

MARCONI TP 888A. Magnification meter. £45.
FARCONI TF 762C UHF Generator 200 to 400 MC/s.

40.
zﬁRCONI TF 995 AM/FM Generator 1-5 to 200 mc/s.

MARCONI TF 936 (No. 5). Impedance Bridge £75 ea.
MARCONI TF 144G Generator 85 kc/s to 25 mc/s.
Tested and in exceilent condition. £18. Carr. 3 /-

BC221 Frequency Meter. £17.10.0; with built-in Stab.
P.U. £22.10.0. Carriage 15/-. é\lth Chuns

METERS
SIGNAL GENERATOR/WAVEMETER type 61.
90 to 160 mic/s. Built in crystal markers. SLandard mains
input. Excellent condition £12/10/-. Carr. 30/-.
SIGNAL GENERATOR type CT 478 bY W. H.
%ndem Freq range 1-3 kmc/s to 42 kmic/s. Qutput
calibrated dbm, New £40. Carr. £2/ 10/-.
AMVFM OSCILLATOR Type 1 CT 212. 85 kc/s to
32 me/s. As new £40.
TAYLOR 100-0-100 micro amp. ‘!cale size 4 x2in,
Inwnml lamp scaled —6 —0 —86. €2 ea.
H.T. Electrostatic. Ernest Turner, w 0/750v. £2 ea.
0!5k\’ £3/10/- each. 0/7:5kV. £4/5/-
GRIFFEN & GEORGE. 8in. round. In sloped open-
ended case with terms. AC 50 c/s. 3 types available:
0/20 0!!00 n.nd 0/250v. £ ea.
SFORMERS. All standard lnpuw
18v 6 nmp nnd 12v § amp. Sep. windings, 18/6 ea.
18v 12 amps at £3 ea
3kV 4'5mA. 4v 05 nmpx‘.’. 4v 11 amp. Brand new.
ﬁea . eX. eq., £3/10/- ea. 350-0-350 75mA, 5v 2 amps x 2,
/- ea.
Gardners 6-8v 24;63v1:54;6-3v0-1A.Size 3 x 11 x 41in.
As new. 14/~ ea.
Gardners. Potter. Multi 6:3's combine to give 48v at
4 amps or 63 at 45A. With 350-0-350 at 50mA. As
new. £2/10/- ea.
Parmeko/Gardners. Potted. 476-60-0-60-475 at 160 mA:
separate winding 215-0215 at 45mA; 6:8v 5A: 6-8v
0:75A; 5v 3A. As new. £3 ea.
Gardners 400-850-0-350-400 at 250MA ; 0/4/8-3v 4 amp x
2; 0/4/6:3 2 amp; 0/4/5 3-5A. In original boxes. £4/10/-
inc. post. Gardiners 2kV 10MA. As new. £3 incl. postage.
Gardiners 2kV 10MA and 4 volts x2. £4/10/- ea incl.
postage.
Parmeko 6-3v at 2 amp x 4. 22/6 ea.
Parmeko 65v 1 amnp. Separute 0-18-24v at 05 amp. 30/-ea.
Gard/Parm/Part. 450-400-0-400-450. 180 MA. 2x6.3v.

£3 each.

CHOKES. 5H; 10H; 15H; up to 120mA. 8/6 ea. Up
to 250mA 12/6 ea.

Large quantity LT, HT, EHT transformers. Your
requirements. please.

SERVOMEX. Stabilized D.C. Power supplies type
DC3. 0-30 Voits, 0-7 amps. Separate voltage and current
meters. £40. Type 38. bench mounting, 0-15 Volts,
0-2.5 amps. Separate voltage and current meters £30
Bulk TAPE ERASE unit 1 or 2in. video tape 14in. dia-
meter. As new £15. Carr. 25/

E.H.T. Brand new 5kV bMA Mth rectifier heater wind-
ing. Bize 8 x 3 x 3iin. 27/6 ea

Post paid over 10/-

FOR CALLERS. Always a large quantity of components, transformers, chokes, valves, capacitors, odd units,
etc., at ‘Chiltmead’ prices. Callers welcome 9 a.m. to 10 p.m. any day

CHILTMEAD LTD.

22 SUN STREET -

Off Cumberiand Road (Cemetery Junction)

READING - BERKS,
Tel: No. Reading 65916 (9 a.m. to 10 p.m.§

and 15 ohm speaker sockets. Standard phono lnput sockets.
Full wave bridge rectifier power supply for A.C. mains 200-240 v.
Controls: Bass, Treble. Volume/on/ofl. Function selector for
PUIL, PU2, Tape. Radio. The HBL.700 is strongiy constructed
on r(gld stoel chassis, bronze hammer emmel Anish. size 9} In. %
5 In, X 44 In. high. Performance figures

Sensitivity—PU1-50 m/v.. 56K lnput lmpedance

PU2-110 myv, 1 meg. lnput inpedance.

Tape—110 m/v, 1 meg. input impedance.

Radio—110'm/v, 1 meg. input impedance.
Output power measured at 1 Kc-6.2 watts RMB into 3 ohms,
5.8 watts RMB into 15 ohm. Ovemll frequency response 30
¢/s-18 Kc/s: Continuously variable tone controls; Bass, + 8db
1o 12 db at 100 c/s. Treble, 4+ 10 dbto -10db at ‘10 Kc/s.
The HBL.700 has been designed fortrue high fidelity reproduction
from Radio Tuner, Gramophone deck tnd Tape Recorder pre
amp but 18 also capable of being used in conjunction with a
guitar by connecting to PUI socket and the peak output power
will then be In the region of 15 watta.
Bupplied ready bullt and teated. complete with knobs, attractive

front teh panel long ind (can be

cut to sujt your housing
operating instructions.
P, & P76

circy!
OUR SPECIAL PBICE £7/19!6-

BRAND NEW!
PARMEKO MAINS TRANSFORMERS
Primary 110v-250v Secondary 330-0-330v. 100mA and 6.3v.
st 2 smps, 6.3v. 8t 2 smps and 6.3v. 8t 1 amp. Conservatively
rated. Fully impregnated. Electrostatic screen. Suitable for
vertical or drop throurh mountiag. Overall size 4}in, x 3lln. x
3%in. Weixbt 8lbs. Limited number only at 37/6 P. & P. 8/-,

Transistor Stereo 8+8 Mk. 11
Now using Bilicon Transistors in first Ave stages on each channel
resulting in cven lower noise level with improved sensitlvity. A
really first-class Hi-Fi 8tereo Amplifier Kit. Uses 14 transistors
giving 8 watts push pull output per channel (16W, mono),
integrated pre-amp, with Hass. Treble and Volume controle.®
Buitable for use with Ceramic or Crystal cartridges. Output stage
for any apeakera from 3 to 15 ohms. Compact design, all parta
supplied including drilled metal work. Cir-Kit board, attractive
front panel knobs, wire, solder, nuts, bolts—no extras to buy.
Simple step by step instructions enable any constructor to build
an amplifier to be proud of. Brief 8pecification: Freq. response
=+ 3dB, 20-20,000 c/s. Bass boost approx. to +12dB. Treble cut
approx. to —16dB. Negative feedback 18dB. over main amp.
Power requirerents 25V. at .6 ampa.
PRICES: Amplitier Kit £lollolo. Power Pack Kit £3/0/0;
Cabinet £3/0/o ALL POST FREE.
Circuit diagrum, construction details and parta list (free with
kit) 1/8 {B.A.E.)

SPECIAL OFFER!
HI FI CELESTION SPEAKER UNIT. Size 8in. % 4in. Powertul
11,000 line magnet with specially treated cone surround. 10-12
obm impedance. Few only at 20/- P. & P. 3/8.

QUALITY RECORD PLAYER AMPLIFIER MK. IT
A top-quality vecord player amplifier employing beavy duty
double wound mains transformer. 'ECC83, EL84, EZ80 valves.
8Beparate bass, treble and volume controls Complete with output
transformer matched for 3 ohm speaker. 8ize 7in. w. x 3in.d. x.
6in. h. Ready built and tested. PRICE 75/-. P. & P. 6/-.
ALBQ AVAILABLE mounted on board with output transformer
and speaker ready to Bt into cabinet below. PRICE 97/6.
P. & P. 7/6.
DE LUXE QUALITY PORTABLE R-PLAYER CABINET MK. 2
Uncut motor board size 14} x 12in.. clearance 2in. below,
S§in. above. Will take amnpiifier above and any B.8.R. or
GARRARD Autochanger or single Player Unit (except ATS0
or 8P23). Blze 18 x 15 x 8in. PRICE 79/8. Carr. 9/6.

3-VALVE AUDIO AMPLIFIER MODEL HA34 MK. I

Designed for Hi-Fi reproduction of
recordn. A.C. mains operation.
Ready bullt on plated heavy gauge
metal chassis, size 7§in. w. X 4in.
d. x 4%in. b. Incorporates EOCS8S,
EL84, EZ80 valves. Heavy duty,
double wound malne transtormer
and output transformer matched for
3 ohm speaker. S8eparate volume
control and now with improved wide

T B

range tone controls giving bass and treble litt and cut. Negative
feed-back line. Qutput 4} watts, Front-pane] can be detuched and
leadn extended for remote mounting of controls. The HA34 haa
been apecially designed for us and our quantity order enablea ua
to offer them compiete with knobs, valves, etc., wWired and tested
for only £4/15/-. P. & P. 8/-.

10/14 WATT HI-F1 AMPLIFIER KIT

A stylishly finiahed mon-
sural ampilfier with an
output of 14 watts from
2 ELS84s in push-pull
Super reproduction of
both music and speech,
with negilgible hum.
Beparate inputs for mike
and gram allow records
and anpnouncements to
follow each other. Fully
shrouded section wound
output transformer to
match 3-150Q epeaker
and 2 Independent vol- . .

ume controls. and separate bass and treble controls are provlded
giving good lift and cut. Valve line-up: 2 EL84s, ECC83, EF88,
and EZ80 rectifier. Simple instruction booklet 1/6 (Free with
parta). All parts sold separately. ONLY £7/8/6. P. & P. B/6.
Also svailable ready bullt and tested complete with standard
input sockets. £8/5/-. P. & P. 8/6.

HARVERSON SURPLUS CO. LTD.

170 HIGH STREET, MERTON, LONDON, S.W.19
Telephone: 01-540 3985
S.A.E. all enquiries.
Open all day Saturday (Wednesday 1 p.m.}

PLEASE NOTE: P, & P. CHARGES QUOTED APPLY TO U.K.
ONLY. P. & P. ON OVERSEAS ORDERS CHARGED EXTRA.

WwWWWwW.americanradiohistorv.com
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SUPER-BARGAIN STOCKTAKING SALE!!
as
Use form below for your order. CONDENSERS MUST BE ORDERED BY STOCK NUMBER ONLY.
If any sale item is ‘sold-out’ when order received we shall substitute items of equal value.
ELECTROLYTIC CAPACITORS
Stock Capacity Voltage Price No. Stock Capacity Voltage Price No.
No. s. d. Required £ s. d No. s. d. Required £ 5. d
1 1 uf 6 4 42 16 uf 50 REV 2 0
2 4 uf 25 4 43 16/16 275 2 0
3 4 uf 4 4 44 16 275 1 0
4 6 uf 6 4 45 350 12 9
5 3 uf 25 4 46 20/4 275 1 0
6 64 uf 9 4 47 250 50 2 0
7 20 uf 6 4 48 500 25 1 6
9 30 uf 15 6 49 400 15 1 0
10 8 uf 12 4 50 400 2.5 3
11 8 uf 6 4 51 64 275 1 9
12 1 uf 350 6 52 32/32 350 2 6
13 8/8/8 350 1 0 53 8/8/8 275 1 9
14 50 uf 4 54 500 6
16 32 150 9 55 64 275 1 3
17 64 2.5 3 56 25 3
18 100/200/200/50 275 7 6 57 100 9 6
19 50/80 300 3 0 58 400 50 2 0
21 24 275 1 0 59 400 30 1 6
22 10 25 3 60 500 4 3
€ 23 125 2.5 3 61 150 30 16
24 2 150 3 62 64/32/8 275 2 6
25 16/32 350 2 6 64 40 6.4 3
26 32 275 1 6 65 50 25 6
28 75/75/75/75 150 2 6 66 250 50 1 9
30 12,5 40 9 67 30 6 3
31 640 2.5 3 68 100/100/50 275 5 0
32 3,000 35 7 6 69 50/50/50 350 4 0
33 3,000 15 3 0 70 40/40/20 275 2 0
34 3,000 30 70 71 400 6.4 3
35 250 70 20 72 320 10 3
36 2,500 9 2 0 73 32/32 275
38 750 12 1 9 + 25 25 2 6
39 100 uf 275 2 8
20 30 uf 10 | 3 |
Total:
RESISTORS. 5% EXCELLENT QUALITY. 7/6d. per 100 of any one value. 2/- per dozen of any one value.
Tick the values requxred
13 ohms 560 ohms 3.3 k ohm 10 k ohm 39 k ohm 91 k ohm 1.2 meg ohm 8.2 meg ohm
22 ohms 750 ohms 3.6 k ohm 16 k ohm 43 k ohm 130 k ohm 1.5 meg ohm 9.1 meg ohm
36 ohms 1 k ohm 4.3 k ohm 18 k ohm 47 k ohm 360 k ohm 1.8 meg ohm 10 meg okm
47 ohms 1.5 k ohm 4.7 k ohm 22 k ohm 51 k ochm 430 k ohm 3.6 meg ohm
91 ohms 1.8 k ohm 5.6 k ohm 24 k ohm 62 k ohm 470 k ohm 5.1 meg ohm
220 ohms 2.2 k ohm 6.8 k ohm 27 k ohm 75 k ohm 560 k ohm 6.2 meg ohm
470 ohms 2.4 k o 7.5 k ohm 30 k ohm 82 k ohm 620 k ohm 7.5 meg ohm
or our selection (mixed) 6/6d. per 100
Total:
SILVER MICA/CERAMIC/POLYSTYRENE CONDENSERS 10/- per 100 of any one value. 3/- per dozen of any one value.
Available in following values. Tick those required
2 pf 5pf 12 pf 25 pf 50 pf 80 pf 135 pf 180 pf 250 pf 680 pf 1,000 pf 2,500 pf
3.9ff 6 pf 15 pf 27 pf 58 pf 82 pf 140 pf 190 pf 330 pf 800 pf 1,100 pf 2,700 pf
4 pf 8 pf 18 pf 30 pf 62 pf 100 pf 158 pf 200 pf 420 pf 820 pf 1,500 pf 3,000 pf
4.7 pf 10 pf 22 pf 39 pf 72 pf 125 pf 170 pf 240 pf 600 pf 900 pf 2,200 pf 6,200 pf
Total:
MULLARD POLYESTER CONDENSERS = GANGED STEREO POTS. 250K 2/6d cach.
0. rice
1,000 pf 3d. each 400V 5
1,500 pf 3d. cach SKELETON PRESETS. Mixed. 6/- dozen.
;-% Pg gg CGC: VOLUME CONTROLS. } meg. 1 meg. with D.P. switch. 2/- each.
> P . eacl
15 uf 8d. each 160V TELEVISION REMOTE CONTROLS. Philips. Contain 11’ 7-way cable,
22 uf 8d. cach 160V 1 double pot., 5 resistors, two condensers, 10/- cach. (Cost £3,3~-g
.27 uf 6d. each 160V
1 uf 1/- each 125V THIN CONNECTING WIRE. 10 yds 1/-, 100 yds 7/6d., 1,000 yds. 50/-.
Total: CO-AXIAL CABLE. Black. 6d. yard, £1 50 yds.
25"/ discount lots of 100 per type.
o,° discount lots of 1,000 per type. CRYSTAL MIKES. 10/- cach.
TRANSISTOR BARGAIN! THEY CAN'T GET ANY CHEAPER1! ! { ! RECORD PLAYER CARTRIDGES
PNl;ig ‘gﬁdm %n;:ested, “nm”kidd le l:\ll‘Nl}‘S‘;E ;(\)ail(.s "1)6:"“ lgg ACOS GP67/2 15/- (Mono) GP94/1 30/= (Stereo, ceramic)
leun, estunmarie - = par ACOS GP91/3 20/- (Compatible) ACOS GP93/1 with diamond needle 32/6d.
POWER OUTPUT ((gl’l’mlar 0OC35) ALL TESTED .. 4/- cach dozen 7 5 :
smlg}?gR—l;ls‘AgAR }.RANSlssdTORE AOLL T%STEI?‘ N’OI LE.‘}KS (3}]} ACOS GP93/1 25/- (Stereo) ACOS GP94/1 with diamond needle 37/6d.
ain of 20/50 each, 50/100 9d. each, 100/200 1/- eca
Transistors similar to OCP 71 (Light scnsmvé) 2/- each * TRANSISTORISED FLUORESCENT LIG“TS,' 12 VOLT
THYRISTORS. 400 volt BTY 79 7/6d. each. SCR 51 (10 amp) £1 each. 8 watt 12° tube, Reflector type 59/6 15 watt 18° tube, Batten type 79/6
RECTIFIERS. Latest type. All marked. 800 volt peak, 1 amp mean current Complete with tube. Postage 3/~
type 1N4006. 2/8 each, 24/- dozen, £7/10/- 100. S.T.C. 3/4 (400 volt)
2/8 each, 24‘- dozen, £7/10/- 100. BYZ 13 or 19 (6 amp) 2/6 cach, 24/- dozen, = TRANSISTORISED SIGNAL INJECTOR KIT .. is . 10/~
£7/10/- 100 TRANSISTORISED SIGNAL TRACER KIT s iz A 10/~
kffo&?ﬁgﬂ-rm%gm é‘w"‘(}l R — 2 TRANSISTORISED REV. COUNTER KIT (CAR) o0 e 10/-
, BEST QUA " 600" . 51" 900’ 9/-,
7" 1,200° 12/-. 3" ‘odd-ends’—may be standard, ] ble play—but  YERO-BOARD
.l 15,0 R ends’—may be standard, long or double play—bu 20 x 1" x 15 .. 113 17 % 31" x 15 148
MAINS DROPPER TYPE RESISTORS. Hundreds of types from .7 ohm 31 % 21 % -1 v ant e X i3
upwards. 1 watt to 50 watts. A large percentage of these are Multi-tapped 3 X 24" % ‘15 t Coam X 24" x 1 47
droppers for radxo/lel:vnsxon Owing to the huge variety these can only be 5 x 3}. X 15 5/6 50 % 3$7 % 'l 5/6
offered “assorted”. 10/- per dozen. 17° x 24" x ‘15 o Ty ‘
GIANT SELENIUM SOLAR CELLS. Last few to clear at half price! Spot Face Cutter 7/6d Pin Imen Tool 9/6d. Terminal Pins 3/6d. for 36.
Circular, 67 mm. diameter 5/- each. 50 mm. x 37 mm. 3 for 10/-. Spot Face Cutter and 5 24” x 1° boards 9/9d.
These prices cannot be repeated. Order now. Don’t forget to add your name and address!
Please include suitable amount to cover post and packing. Minimum 2’-.
G.F.MILWARD, DRAYTON BASSETT, near TAMWORTH, STAFFS. Phone: TAMWORTH 2321
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NEW 4th EDITION

THE SEMICONDUCTOR
DATA BOOK

by Motorola
60/- Postage 5/-

TRANSISTOR AUDIO AND
RADIO CIRCUITS by Muliard. 30/-.
Postage 1/-.

TELECOMMUNICATIONS AND
THE COMPUTER by James Martin.
140/-. Postage Free.

SERVICING WITH THE OSCILLO-
SCOPE by Gordon J. King. 28/-.
Postage |/-.

THE HI-FI AND TAPE RECORDER

HANDBOOK by Gordon J. King.
40/-. Postage |/6.

TRANSISTOR MANUAL by General
Electric Company. 21/-. Postage |/6.

DISCRETE AND INTEGRATED
SEMICONDUCTOR CIRCUITRY
by L. J. Herbst. 38/-. Postage I/-.

SCR MANUAL by General Electric
Company. 25/-. Postage 1/6.

TRANSISTOR POCKET BOOK by
R. G. Hibberd. 25/-. Postage |/-.

THE MODERN BOOK CO.

BRITAIN'S LARGEST STOCKIST
of British and American Technical Books
1921 PRAED STREET,
LONDON, W.2
Phone PADdington 4185
Closed Sat. | p.m.
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High grade of stability of electric parameters
Resistance and durability
Long operational life

Polish

electronic tubes for radio receiver sets
electronic tubes for TV receiver sets
and
electronic components

are offered by
UWINMVIEIRRS AN\

Foreign Trade Enterprise
Warszawa, Al. Jerozolimskie 44, Poland
64' e P.O. Box Warszawa 1 No. 370.

TVER®  Telex No. 81437

To persons interested we forward detailed information,
catalogues and tenders.

WANTED— —— 1 |[" GLASS FIBRE OPTIC ||[PRINTED CIRCUITS

al 5 S s rans rmer i : e 4
materials (Laminations, C. cores, Copper wire, €tc.), fLEx'BngEssUEJ:Is e Ly, enaehs Small quantities are not expensive, we have

Electronic Components (Transistors, Diodes, etc.), plastic fibre. P.V.C. sheath 0.080 inhdia full artwork and assembly facilities.
PHIOK gty T, oo G siac], cic, e e Mo Jor Thamcusion. parel Ioaatsom Let us quote you for any quantity.

Good prices paid photo-electric and other applications. Prices per ft. ELECTRONIC SYSTEMS LTD.
J. BLACK (posé free): 1-9, $/-; 10-49, 4/-; 50-249, 3/-. Enquiries UFREC Hookstone Park, Harrogate

44 Green Lane, Hendon, N.W.4 SYSTEM 696 & CO. Harrogate 86258

Tel. 01-203 1855 and 3033 15 BELL ROAD +« EAST MOLESEY + SURREY Telex 57962

%\EW LW

Oscilloscope
Camera-Type p

Setting a new standard combining lower
purchase and operating costs with
superior performance, the Telford Type
P meets requirements where smaller or
standard oscilloscopes are employed.

SIMPLE OPERATION—ATTRACTIVE APPEARANCE
—UIGHTWEIGHT—ECONOMY SIZE POLAROID
FILM TYPE 20

LENS

High-quality Dallmeyer F4.5 2.4"
{61 mm) lens provides a reproduction
of trace and graticule with good linearity.
The object/image ratio is 1:0.7 (nom).

SHUTTER SPEEDS

Three modes of operation are provided,
including fixed exposure 1/25 sec.
{nom.}. time and brief

ADAPTERS

Comprehensive range of adapters are
available to fit most popular oscillo-
scopes.

TELFORD PRODUCTS LTD.

4 Wadsworth Road, Greenford, Middlesex. Telephone: 01-998 1011
THE G XZY¥¥ PHOTO OPTICAL COMPANY OF THE BENTIMA GROUP

WW—121 FOR FURTHER DETAILS
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“OSCILLOSCOPES”

Double Beam, Single Beam and Differential Types
Available Now

Price
Telequipment D55 ¢ i A .. £95
E.M.l. WMB. DC-15 MHz .. . £100
Naggard Model 311 DB =t . - £225
Hewlett Packard 130 A - - . .. £95
Marconi TF 1277 fa a . .. £10S
Solartron CD 5235 .. : 3 oF .. £49
Solartron CD 711 - - . ow B5S
Solartron CD 7115/2 (® e » 3 £75
Mullard 140/3 .. £125
Furzhill Model 0-100 pa £212
Hartley 13A DB = oy .. - £22
Cossor 1049 DB ’ - = . £38
Cossor 1035 DB - . e .. £25
Lavoie 05-73 DC-35 MHz .. e . £150
Solartron CD 514 . . - .. £40
Cossor 1065 .. . ¢ . £35
Telequlpment 520 . .. £l8

Please write for further detzlls

“SPECIAL OFFER”
SOLARTRON HIGHLY STABILISED P.S.U.
ODEL SRS I51A
Output 20-500 v. in two ranges. Positive line at 300 mA.
Variable output 170 v. fixed; 0-170 v. variable. Two

A.C. outputs at 6:3 v. A.C, are provided.
These units are offered in first-class condition. For

A.C. mains. 200 250 v. A.C. Overall case dimensions
20X 16 10 ins. approx.
Price £35.

Packing and carriage 30/-.
Handbook available with P.S.U.

* TRANSISTORISED STABILISED *
LOW VOLTAGE P.S.U. TYPE 4D
3-30 v. D.C. at 3 amps. Fully variable.
Current limiting control.
Sensing facilities for remote operation.
Protected and fused for 110/250 v. A.C. mains.

Small size only: 5§ x 5% || ins. deep.
Stability: 10001
Ripple: | mV. max. Weight: 16 Ibs.

These units are built to high present-day standards
and are offered BRAND NEW BOXED at £20 inclusive
of post and packing.

ALSO AS ABOVE
| AMP MODEL. TYPE 48
Size: 423} %7 ins. Weight: 6 |bs.
Price £13.10.0 inclusive of post and packing.

R.D.O. UHF/VYHF RECEIVERS

This is an I.F. (300 Mc/s) five-stage amplifier followed

y A.F. and video stages. R.F. tuning is provided by
mterchangeable Tuning Heads or Units which cover
frequency range of 38 to 4,000 Mc/s. Receiver . . . L.F.
sensitivity is 1SuV. approx. for an output of 6 mWw.
{.F. bandwidth is 4 Mc/s. Audio response can be set at
150-10,000 ¢/s (broad) or 320-1,950 c¢/s (narrow).
Provisions are made for connecting the receiver to a
Panoramic Adaptor (for observing frequency spectra)
or to a Pulse Analyser. Power requirements—I|I5 v.
A.C. PRICE, fully overhauled and guaranteed, complete
with Tuning Units TNIB, TN2B and TN3B to cover

frequency range from 40 to 1,000 Mc/s... £110 0 0
Packing and carriage 50/-.
PORTABLE 12 v. BATTERIES
Non-spillable lead acid type. Rating: 12 v. 4 amp.

hours, will withstand heavy overloads without damage.
Size: 4> 4> 4ins. Weight: 4 |bs.

Supplied fully sealed/charging instructions.

BRAND NEW BOXED 45/.. Post and packing 4/6.
Ideal for Model Boats and Photo Floods, etc.

A.E.l. MINIATURE UNISELECTORS

Coil resistance 250 ohms. Type 2200A. Supplied with
base. Quantities avaifable.

Price £4.19.6

VIBRATING REED FREQUENCY
METERS
Range 55-75 ¢/s in 2 scales, having total length of 10 ins.
for 110 v. (or 240 v. with transformer).
Manufacturer: Trub Tauber, Zurich. Price £12.10.0.

NIFE BATTERIES—NICKEL IRON
We have for disposal complete sets comprising 2
batteries to a total of 12 v. at 180 amp/hours. Supplied
filled as NEW CONDITION.

Price £45 per set. Carriage extra.

P. F. RALFE

DAWE STOBOFLASH TYPE [200C

Fully calibrated in r.p.m. for 240 v. A.C. mains opera-
tion, these instruments have many uses especially in
the field of engineering, enabling operators to view
reciprocating and revolving machinery under actual
conditions and determining speeds of motors, fans, etc.
Offered In good condition at only £27.10.0

CREED MOTORS REF. 522
Originally intended for teleprinters. Will make ideal
light duty grinders/buffers, etc. Series wound 4,200
r.p.m. 125 v. AC. or D.C. 42 watts. BRAND NEW.
Spare brushes. 35/6. Post and packing 4/6.

RF. ATTENUATORS TYPE A38

These attenuators are contained in a screened cast case
and are suitable for the audio to VHF range up to
300 Mc/s. Input level 0-5 watts max. Impedance 75 ohms.
Attenuation 80 dB in steps of 20 dB. Weight: 9 oz.
Panel mounting. List price £10. Special offer price 85/-
post paid.

BURNDEPT R.F. PLUGS
These difficult-to-obtain plugs, suitable for Londex
aerial, C/O relays and other types of equipment, are
supplied NEW EX CABLES at 4/6 each or 3 for 12/,
Post and packing 6d.

HIGH VOLTAGE TRANSFORMER
A.l grade. Input 240 v. tapped down to 200 v. Output
2,560 and 2,820 v. at | amp. Offered at only £1i8S.
Weight: 75 Ib. Post and packing 25/-.

PORTABLE MULTIRANGE METER

0 60 and 0-300 A, D.C. 03,

Ranges:
120 mA, D.C. 1-2 and 12 amps D.C. 0-6-3
and 6-30 mA, A.C. 24120 mA, A.C. 0-24-12 A, A.C.
3-12-30-300-600 1,200 and 6,000 v. D.C. 0-6-3, 2:4 12,

Specification.
0-30 and OI

6-30, 60-300, 120-600, 240-1,200 and 1,200-6,000 v.
A.C. 3-333 ohms, 0:3-30 Kohms, 0:03-3 megohms D.C.
Resistance: —I12 to 78 Decibels. Frequency: 50 cps.
Input Resiscance D.C.: 20,000 ohms/volt. Input Resist-
ance A.C.: 2,000 ohms/volt. Temperature Range: —I10
to +50 deg. C. Dimensions: 255x 215x 170 mm.
Weight: 8 kg. Supplied with 2 voltage dividers, H.V.
leads, spare rectifiers, 1'5 and 22-5 v. battery.

List price £25. Our price £12.19.6.

BRADLEY D.C. CALIBRATOR
TYPE 126

This instrument is essential for the accurate calibration
of meters/oscilloscopes and provides accurate voltages
up to 2,500 v. D.C. For lab. use at 2 mA. Ripple 0:05%.
Accuracy +0:5%. Range 0 2,500 v. in 50 v. steps.
Polarity positive or negative with respect to ecarth.
Percentage deviation -+ 5% of output voltage (calibrated
control). Supplied in peﬂeu condition at £60.

EDDYSTONE DIE-CAST BOXES

Contains sensitive amplifier originally intended for
amplification of P.E. cells. C/W input socket, fuse,
signal lamp P.S.U. (mains) amplifier, fully transistorised.
BRAND NEW 32/6. Post and packing 2/6.

LEDEX ROTARY SWITCHES

Standard wafer size: 1§ ins. Single-pole 12-way, 3-bank
flange mounting. 48 v. D.C. coils. Minimum voltage
30 v. D.C. Supplied BRAND NEW 45/-.

Similar to above but one wafer with long spindle
to enable user to make up to own requirements.
Coil voltages: 30-48 v. D.C. BRAND NEW 135/-.

PLESSEY HIGH-SPEED SWITCHING
RELAYS
Ideally suitable for transistor circuits. Coil 12 v. 3,1000).

Single pole change over. Fully sealed. Small size.
BRAND NEW. Only 15/-. Post and packing |/-.

IMHOFS INSTRUMENT CASES

Finished in mottled grey stove enamel with satin finish
trim. Size width for standard 19 in. equipment. Height:
10 Ins. Depth 1S ins. With front panel and ventilated
rear panel.

Supplied BRAND NEW €4.10.0 each. Carrlage 10/-.

COMMUNICATIONS RECEIVERS

Redifon RSOM. 16'5 Kc/s—32 MHz in 8 bands. These
well-known receivers are in world-wide use. Especially
built to marine specifications. Price as new £105. Used
model reconditioned to specvﬁcatlon £85. Supplied
with mains 240 v. A.C. P.S.U

“PERISTALTIC PUMPS”
TYPE MHRE 72i. WATSON MARLOW LTD.
These very versatile units have facilities for two feed
lines and are highly suitable for corrosive liquids and
chemicals. Operating voltage 200/250 v, A.C. These are
standard type without variable speed control. Offered
BRAND NEW at only £24.10.0. Post and packing 10/-.

HIGH VALUE RESISTANCE
BOX TYPE R.7003
Specification. Range: 001-11:10 Megohm in 0-0l
Megohm divisions. Accuracy: 0-05 per cent. Maximum
power rating: 01 watt per step. Case: Hammer finished
stove enamel.
List price £60. Our price £22.10.0.

“TEKTRONIX"” OSCILLOSCOPE

D.C. to |5 MHz. Rise time 23 NS.
As new condition. Offered at a little over half Price.
£€260. Guaranteed.

SI5A

REMSCOPE DOUBLE-BEAM STORAGE
OSCILLOSCOPE

With two plug-ins. Type 741/l and 741/2. As new
condition. Please write for further details.

10 Chapel Street London N.W.1
Phone 01-723 8753

BOONTON SIGNAL GENERATOR
TS 497/B/URR
Actenuation 0-1 micro v.-100 mV.
Supplied in very good condition.
Frequency coverage: 2-400 MHz.

SCHOMANDLE FREQUENCY METER
FDI with Type FDMI| Adaptor

Range: 30-900 MHz.

Approved by G.P.O. as standard for mobile communica-

tions equipment, etc.

MARCONI! DIGITAL FREQUENCY
METER TF 1325/2
Range, with plug-in, up to 220 MHz.
Supplied AS NEW £325 with plug-ins.

ADYANCE FREQUENCY COUNTER
TIMER—TYPE TC 1A

6 digit in line read out.
List price £390. Our price £9§.

FLUKE DIFFERENTIAL V.T.V.M.
MODEL 821A
Range: 0-500 v. and 001-10 v. as null detector.

ENGLISH ELECTRIC INSULATION
TESTERS
Fully variable to 10 kV. Metered output on voltage and
current for 240 v. A.C. operation.
Supplied AS NEW at £35 each.

DIGITAL VOLTMETERS!

* AC. AND DC. *

G-Loﬂll LRANT LPATID

< 'rqi

P

6, -

Digimeter Type B.L.E. 2123 is a fully transistorised

multi-range instrument possessing the foilowing

distinctive features:

Elactrical characteristics:

D.C. Ranges: 10 mv to 400 volts in four ranges
(1,000 volts for positive voltages).

Accuracy: the greater of +0-19% of 4t digit.

A.C. Ranges: 100 mV to 250 volts RMS in three
ranges.

Brand new with handbook £92.10.0.

LAST FEW TO CLEAR ONLY £70 EACH
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TECHNICAL TRAINING by I OSMABET LTD.
I c s IN RADIO, TELEVISION AND || i mmsrommms ortomosmoso s ss o sore

fully shrouded fitted terminal blocke. 50 w 31/-; 76 w 37/-;
100 w 45/-; 150 » §7/8; 200 w 71/6; 300 w §0/«; 400 w 112/

E Ec RONIC NGIN RING 00‘1210'800'135,-;’”'172]8;moowglo'
I I E E E 1500 w 348/-; 2000 w 400/-; 3000 w 5680/-; 4000 w 750/-.
MAINS ISOLATION TRANSFORMERS. Input 200-240 v a.c.

b4

First-class opportunities in Radio and Electronics await the | C S trained man. Let ;ml ratio, 50 w 80/-; 100 w 0/-; 200 w 160/-; 500 w 300/-.
I C S train YOU for a well-paid post in this expanding field. D50 Mo 6y b e O, S v 3 a 138/, TXD
| C.S courses offe.r the ke'e?. ambitious man the opportunity to acquire, quickly and 32383:2 v 10 Mar e v oT s
easily, the specialized training, so essential to success. Diploma courses in Radio/ e D

TV Engineering and Servicing. Electronics, Computers, etc. Expert coaching for: “"s‘;; 6.3 v 1.5'n, 32/8; MT2 230 v 4

* C.& G. TELECOMMUNICATION TECHNICIANS' CERTS. i:‘&'&"’?i:? ’;‘;‘21‘,{‘3%‘320‘!3355_5,,‘:{:,‘;‘12“;’&’;’2; 55305040

<60, 10 0, 20-0-20, 30-0-3 7.3 fe; dit
* C.8 G.ELECTRONIC SERVICING. e O N i, A P ey
% R.T.E.B. RADIO ANDTV SERVICING CERTIFICATE. ;‘)00 o sg‘a"gg 43)0-6-2363%3%‘%%.60"%80’90‘%]1‘0' 10-0-10,
* RADIO AMATEURS’ EXAMINATION. : S L ot
HEATEB "Al FOR Prim 200/25 A 1.5

* P.M.G.CERTIFICATES IN RADIOTELEGRAPHY. 1/6; S a8/ 13 v 15 a 1818 3 A OT 30/-¢

56/-; 5 8 75/-; 82 108/-; 13 a
0-20 v 0.7 » 19/8.
MIDGET MAINS TRANSFORMERS. FW rectification. size

Examination Students Coached until Successful.

NEW SELF-BUILD RADIO AND ELECTRONIC COURSES 3 1f x 1} tus. prim 200/230 v s.c.. outpt PT1 9-0-9.¢ 0.3 a;
= ¥ . 2 n . 12:0-12 v 0.23 a; PT3 20-0-20 v 0.15 &, all at 18/68 each.

Build your own 5-valve receiver. transistor portable. signal generator. multi-meter OUTPUT TRANSFORMERS. Mullard 5/10 UL §7/8; 7 watt

and valve volt meter— all under expert guidance. atereo UL 5@/-; $ watt PP3 30/-; PP 11K/3-7.5-15 ohm 21/-;

Mult! ratio 7/10 watt 30/-; 30 watt (KT66 etc.) 3-15 ohm 75/-;
POST THIS COUPON TODAY and find out how | C S can help YOU in your career. :f,n:?::m(:ﬁ%“::fe b 1'51&"::; Eﬂo-'m"i'f/émmm
Full details of | C S courses in Radio. Television and Electronics will be sent to you CROKES. Inductance 10 H. 65 Ma 1g/~; 85 Ma 15/-; 150 Ma ¢
d £1/-. Flying leads, clamp construction.
by return mail.
MEMBER OF THE ASSOCIATION OF BRITISH CORRESPONDENCE COLLEGES W.W. COLOUR TELEVISION RECEIVER
________________________________ 1 Transformers and choke as specified.

Choke L1 60/~; Transformer T1 57/8: Fleld O/P
transformer 80/~

International Correspondence Schools
(Dept. 230). Intertext House. Stewarts Road.
London, S.W.8.

Carriage extra on all transformers 4/8 minimum.

|
I
|
| BULK TAPE ERASERS. 200/250 v a.c.. immedlate and complete
| erasure of any size spool of nngnetle tape, also suitable for
tape head demagnetization, 42/8. P.
® 3 = | FLUORESCENT LIGHTING. 13 v L'l' eomplm fittings, 12 ins.
Block Caphals Please : S o bapiast 1w f{,?%&fm'lf&’:rl i 20 wett
|
|
|
|
|
|
|
|

INTERNATIONAL
CORRESPONDENCE

NAME

LOUDSPEAKERS. Complete range, famous make. 25 watt

107/-; 35 watt 130/=; 50 watt 320/-, etc., etc., all at discounts

while stock lasts, illustrated Wats. P. & P. 6/-.

LOUDSPEAKERS. Ex-equipment, perfect. 3 ohms. Elac, Good-

man, etc. 8 ins. 15/-; 6 Ins. 10/-; 5 lns. 7/8. P. & P. 3/6 min.
Carriage extra on all orders.

S.A.E. ALL ENQUIRIES PLEASE
MAIL ORDER ONLY
46 KENILWORTH ROAD, EDGWARE, MIDDX,
HAB8 8YG. Tel: 01-958 9314

stubes, 150/-; slugle 20 watt, 100/-.
ADDRESS

A WHOLE WORLD
OF KNOWLEDGE

]
|
]
]
|
:
SCHooLS
:
|
|
:
AWAITSYOU! L

DIOTRAN SALES .sooc:: '673{ (unpl;st;:) 10g s | We wit aeo by THERE ARE GEMS IN IRELAND
P'0. BOX 5 ‘ = e nale g
WARE, HERTS 1(:? Ht\:uedl‘fg;erfect lulnsc.'t.lonal delvoi,c‘el Isltt: Y \\ \\\\\‘ ///// //

TEL. WARE 3442 d.
S i This is one \\ Z
OVER 3 MILLION SILICON ALLOY & GERM. TRANSIS- —-
| ——
TORS AVAILABLE FOR IMMEDIATE DELIVERY. PLASTIC PNP SILICON / —
TRANSISTOIS Manufac- /// 7 e
MANUFACTURERS END OF PRODUCTION SURPLUS. | 05703 aoeio ™ Yaat chom AN\
trans. for manufacturing etc. 4
4 ty b ty.
TRANSISTORS SRAN Do iRty ey €8 500, €13.10 1,000 pieces. THIS is another
Type and Construction 100 S00 1,000 10,000
A | Garm A.F. NPN T0-1 =ACI27. NKT773 AC|$7 ASY86 Q.IO s 123 €200
A 2Germ. A.F. PNP T0-§ =ACYI7-2I, NK237.2 il £ i3 £40 PLASTIC NPN SILICON
A 3 Germ. AF. PNP T0-1 =ACI28, NKT271, IGJBl £1 €3 is £40 TRANSISTORS. Manufac-
A 4 Germ, RF.PNP T0-1 =OC44-45, NKT72/125, ASYS4  £1.10 £4.10 £7.10 £60 b Dl i 3
A S Garm. R.F. PNP 70-5 =2NI303 NKT164-7, 2G301-3 (I 10 £4.10 £7.10 £60 2NJ707.J7|| family. Ideal
A 6 Germ. V.H.F. PNP T0-1 =AF|16-7. KNT667, 2G417 £3.10 £I5 Qs €200 cheap trans. for manufacturing
A 7 Assorted Germ. A.F.-R.F. PNP mixed cans, general purpose 133, £2.10 {4 £32 etc. £1.10 500, £12.10 1,000
A B Germ. AF. 50-2 PNP  =2G371-89, ACY27-31, OC71-75 £2 €7.10 £12.10 £100 Heaeat
A 9 SIl. Alloy PNP T0-5 =25301-5, BCYI7-29 BCYJO 34 12 (7.l0 £12.10 £100
A0 Sil. Alloy PNP 50-2 =25321-325, ©C200-205 €2 £7.0 £12.10 £100
Al toiA7 Gulannteed 80% Good usable Transistors ideal for low cost product-on work and
experimental use, TO. CAN SILI-
ABto AlQareall perfect devices, factory tested, no open orshortcircuit Transistorsin these lots. cg: pl.EATP:lRR TRANS.
¥ery high qual:(@%{good
TO-5 METAL CAN SILICON Hca 1743
i/- TESTED TRANSISTORS 1/- | FLANAR TRANSISTORS. VERY g?gc,;f'"“' L Tperpil 50
each ONEPRICE ONLY PNP.NPN. each | 2hasy, By 21893 es “per
SILICON PLANAR I/- EACH
500 pieces. ul/o/o for 1, a0 pieces.
BCl08 2N696 2N1132 2N2220 25733
BC109 2N697 INI1613 2N3707 2N1391 TOP HAT SILICON
BFYSO  2N706  2NITIN 2N3TI1 TiS44 HIGH QUALITY SILICON RECTIFIERS. All good. No
BFYS51 2N708  2N2904 25102 2N2906 | PLANAR D'ODES SUB-MINIA- short or open clrcuit devices.
BFX84 2IN929 2N2905 25103 2N2907 | TURE DO-7 Glass {pa, suitable Voltage range 25-400PlV,
BEX86 2INS30  2N2924 25104 2N2696 | replacements for OA. OA202, 750mA. £3 per 100, £12.10
BFX88  2N1131 2N2926 25732 BAYAB IS'J? 15050 2000 OOGOU‘:RCI;'T per 500.
4 = at per p eces.
Fr&m"mr:irl\(:g\cturen Over-runs— TEED 80%, GOOD
GERM. PNP AND NPN TRANSISTORS FULLY TESTED DEVICES AND e R
TESTED, UNMARKED SIM. TO:—1/6 EACH QUALITY GUARANTEED—SURPLUS Geu. Purpose R
ACI25 ACY22 ACY36 NKT677 OCsl TO REQUIREMENTS Each
ACI26 ACY27 NKTI14l NKT713 OCs2 - - 199 ‘l/b
ACI27 ACY28 NKTI42 NKT773  2G30l © A202 Silicon Diode. Fully Coded. |‘0°'499 LX) S0 13
ACI28 ACY29 NKT212 OC#4 2G302 | 150 PIV 250mA Qty. Price £30 per 1,000 pieces. | 500999 . .. (/-
ACD0  aCYlo NKIMI  2&h 38303 | eYioo siL. ReCT'S 800 PIv 550 mA. 1000up ..  ..9d.
ACY20 ACY34 NKT2I5 OC72  2G371 | 1-492/6 cach; 50.99 2/3 each; 100-999 2/- each; | A Brand New and IF YOU WANT A REAL GEM CONTACT
ACY2l ACY35 NKT27l OC7s 2G374 | 1,000 up 1/10 each. Fully Coded. Ist Qlty. | Coded.
|  Vast mixed lot of subminiatura glass diodes. Com-
TRANSISTOR EIQVT' Baoho'E( prising of Silicon, G.::‘n:‘ Pouint Conncto :n'd G;rd
2.500_<rou references of transistors—Britis European Bonded types plus some Zaners. 500,000 avallable at
American and Japanese. A must for every transistor user. Lowest of Low Prica.
Exclustvely distributed by DIOTRAN SALES. 15/- EACH. 1,000 pieces £3.0.0. 5,000 pieces £13.10.0. 10,000 pieces £23.
Post and Packing costs are continually rising. Please add |/- E C LA R E LTD
towards same. CASH WITH ORDER PLEASE. OVERSEAS QUOTATIONS BY RETURN SHIP- ENNIS, CO. CLARE. Phone: 21559
QUANTITY QUOTATIONS FOR ANY DEVICE LISTED MENTS TOANYWHERE INTHE WORLD AT COST '
BY RETURN. AFTER ALL, WE'RE IN THE EMERALD ISLE
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TRANSISTORS Brand new and fully guaranteed. PLEASE NOTE:—A large number of our transistors have SILICON RECTIFIERS
now been reduced in price. Many more semi-conductors in stock. Please enquirae for types not listed. PIvV 50 100 200 400 600 800 1000 12000
2G301 4/- | 2N30SS 15/- | 25501 5/6 | BCI26 11/ | BSX2I 7/6 | NKT275 4/- he 2% 3 Y3 d6 I 4 46—
2G302 4j- | 2N3133 6/~ | 25502 s/6 | BCI40 11/- | BSX26 10/6 | NKT281 5/6 3 3y = =" 4 % 5 e
2G03 4/- | 2N3134 6/~ | 25503 5/6 | BCI47 /6 | BSX27 10/6 | NKT40! 17/6 oA T e N e pis S MoEe =k
2G306 8/6 | 2N3135 s/- | IN8 37/6 | BCl 48 3/6 | BSX28 6/- | NKT402 18/ HY Bi- '1 S s 0GT NS Wi 235 ok
2G308 6/- | 2N3136 5/- | 3N128 18/6 | BC149 3/6 | BSX60 19/6 | NKT403 15/- 17A o - lr 16/9  21/- 201/~ 26/~ 32/6 43/6
2G309 ¢ | n33%0 76| Int% Jore | acisy 4 | msxel 12/s | NKT404 12¢ TAMP only. IFAMP Types are plastic:
2G371 /- | 2N3391 j- | 3N14) /6 | BCISB /6 | BSX76 4/6 | NKT405 jo
2G374 5/6 | 2N3391A 6/ | INI42 16/6 | BEIS: 4/- | BSX77 6/6 | NKT406 DIODES &.RECTIFIERS -
2G38! 4/6 [ 2N3392 5/- | INI43 196 60 12/6 | BSX78 6/6 | NKT451 IN461  1/6 | AALI9  2/- | BYIO3  4/6 | OA70  I/6
2N404 4/6 | 2N3393 8/- | 3INIS2 24/- | BC167 3/6 | BSYI0 5/6 | NKT452 IN9I4 16 | AAZI3 2. | BYIZ2 76 | OAT3 2/-
2N696 /6 | 2N3394 5/. BC 1688 3/6 | BSYII 8/6 | NKT453 Note  1/6 | AAZIS 2/6 | BYl2d 3. | 579 1
2N697 5/- | 2N3402 5/6 BCI168C 3/ [ BSY24 4/- | NKT603F IN4007  4/6 | AAZI7 2/6 | BYXIO 5/ OABI 16
2N698 6/~ | 2N3403 5/6 | R.C.A 8CI1698 /6 | BSY2S 4~ | NKT613F 15010 3/- | BAIOO  2/- | BYXIO 9/ OAR A
2N706 /6 | 2N3404 7/6 | 40250 12/6 [ BC169C 3/9 [ BSY26 4/- | NKT674F 15021 4/- | BAIO2 4/~ | BYZII 7/6 5 1
2NT706A 2/6 | 2N3405 9/. | 40309 9/6 | BC170 3/6 | BSY27 4/- | NKT67TF 15025 5/- | BALIS 1/6 | BYZI2 6/6 | OA90 16
2N708 4/- | 2IN3414 5/6 | 40310 13/- | BCI71 36 | BSY2B 4/- | NKT713 15113 3fs JHIBAXIAL pis [LIBVZ1Y - | 0A9l 16
2N709 12/6 | 2N34)5 6/6 | 40311 16/6 | BCI72 3/6 | BSY29 4/- | NKT717 15120 2/6 | BAXI6 2/6 | FST3/4 4/6 | 5, qc 16
2N718 6/~ [ 2N34l6 9/6 | 40312 13/6 | BCI182L 4i6 | BSY32 5/- | NKT734 i3ay XS [ RAYIE “ye [LETam &F | Slie 2R
2NT26 5. | 2N3417 9/6 | 40314 10/6 | BC183L 4/6 | BSY36 5/- | NKT736 15130 /6 | BAY3l 1/6 | OAS [, 5
2NT27 /- | 2N3605 5/6 | 40315 10/6 | BC184L 4/6 | BSY37 5/ | NKT773 15131 3/- | BAY38  2/6 | OA9 2/- oA 00 ’}'
2N743 e %N§606 5/6 403:;, ::I- sgzln 5k ag;gg 4j6 N:;ﬁg;” 15132 2/6 | BYI100 4/6 | OA47  2/- A202 5
N744 /6 | 2N3607 4/s | 40 /- | BEY10 56 | B 46 | N
2N753 5/6 | 2N3662 /6 | 40319 15,- | BEY12 5/6 | BSY40 6/6 | NKT10419 RCA INTEGRATED CIRCUITS
2N9I4 I 5/6 | BSYSI 8/6 | NKT10439 CAJ00S 30/- | CA302) 42/6 | CA3039 18/~
2IN9I6 5/6 | BSYS2 9. | NKTI10519 CA3011 20/~ | CA3022 38/- | CA3041 32/6
2N9I18 7/6 | BSYS3 8/6 | NKT20329 CA3012 28/. | CA3023 32/6 | CA3042 32/6
INS29 o | BSYS4 10/6 | NKT20339 CA3013 30/- | CA3026 27/6 | CA3043 38/-
IN93 46| BSYS6 6/~ | NKT80111 CA3014 30/- | CA3028A /- | CA3044 32/6
IN9BT a6 | BSY78 o/6 | NKT8OI 12 CA30l8 28/~ | CA30288 35/- | CA304s 32/6
2N1090 7/6 | BSY79 9/6 | NKT80113 CAlol9 15/- | CA3035 35/- | CA3046 23/
2N 1091 6/6 | BSY82 10/6 | NKT80211 CA3020 30/ | CA303s 20/- | CA3051 28/-
2N1131 3/~ | BSYB3 10/6 | NKTB02)12 Data and application sheets 2/- per type.
2N1132 3/- | BSY84 11/6 | NKT80213
2N1302 7/6 | 85Y8S 13/6 | NKTB0214 FAIRCHILD 16 611 12+ MOTOROLA
2N 1303 4/6 | BSY8? 10/6 | NKT8021S L900 Buffer (l/~ 9/6 8/4 MCT24P Quad 2 Input
2N1304 4/6 | BSY90 1176 | NKTB0216 L914 Dual Gates 19/6
2N1305 19/6 | BSY9SA 2/6 | ©C20 Gate  11/- 9/6 8/4 MCI89P Hex Inverter 19/6
2N1306 4/6 | BSWAI 8/6 | OC22 L702C 40/- MC790P Dual JK Flip
2N1307 8/6 | BSW70 5/6 | ©C23 1923 JK Flup Flop 32/6
2N1308 4/- | DI6PI 7/6 | OCaa 14/- 12/6 119 MC792P 20/-
2N1309 4/6 | DI6P2 8/- | OCa2s L709 Op Amp 27/6 23/~ 21/~ MC799P Dual BuHer. 29/6
2N1420 4/6 | DI6P3 7/6 | OC26 Quantity Prices on Application.
INis3e e |G o | S€3
N /6 10 /- 3 6/6 YRISTORS
2N1526 12/~ | GETI13 4/- | OC36 6/6 II'\'I‘ oso 100 200 300 400
2N1527 5/- | GETI14 4/- | OC38 10/6 1A 5fa 5/6 7/6 8/ 9/6
2N 1608 9/6 | GETI6 10/6 | OC4l 4/6 3A 6/ 76 8/~ /- 10/6
2NI1613 5/6 | GETI18 4/- | OC42 5/- SA = 8/~ 9/ — 12/6
2N 1631 7/6 | GETI19 4/ | OC44 4/ TA = (1IN 13/ 14/- 19/6
s T S 1 R I R
T8 /- I A - .
inigie fors 85}222 o 8270 2’/ Is0 12 Amp 100 PIV 15/-, 600 PIV 386
7i- 4)- 71 0 :
2NITI L 6/6 | GET889 46 | 6CN2 26 AL ELECTRIC ™ 2776
2N 1889 7/6 | GET890 4j6 | OC74 4/6 PA234 Audio Amphfier = o ha, Al e
ey g e Aelock 48 PA237 2 Watt Audio Amplifier .. .. 1. 1. 45/
e i
%z%rg s/6 Girﬁ’o% 4j6 8877 i" PA246 5 Watt Audio Amplifier .. v b .. 576
6 5/6 | M /- 78 /- "
2N2193 s/6 | MATION 6/- | 0C78D 3- DALl
2IN2193a 5/6 | MATI20 6/- | OCal &= Sl Hextuple DTL Inverter Gate .. b .. 288
2N2194A 10/6 | MATI2I s/- | 0CsiD pirs FCH 0: Triple 3 Inpu't DTL Line .. ap I .. 18/6
N2217 6/ | M1400 21/6 | OCs2 4/~ ; ¥ ; ] Jolnput‘JK Flip FIo_F 'e we - oo 35/-
2IN2218 6/- | M1420 22/6 | OC820 3/- T:: 243 opera!_ona: Amplifier .., s +n o A47/6
2N2219 6/6 | M)4a2l 12/6 | OC83 4/6 i 243 L‘peratuona AmT" er .. ki v <. 45/~
2N2220 6/6 | Mia30 2076 | OCa4 8/ TA: 330 Hmear A.F. Amplifier . . . .. 18/6
2N222| 4/6 | M)440 19/6 | OC123 46 ost L.F. Pre Amplifier .. . . .. 15/6
2N2222 4/6 | M1480 20/6 | OC13% 6/6 -
2N2287 12/6 | M3481 27/6 | O€ 140 6/6 S b SOE Sl i
2N2297 9/. | M1490 22/6 | ©CI70 6/ Aas et M oE=E m M, . w
N230 8/6 ) 2976 | OC171 6/= T [ - T PR b4
2N2303 8/6 | MPF102 8/6 | ©C200 6/6 e A SR S S HH
2N2368 3/6 | MPFI03 7/6 | ©C201 7/6 - % s2. = Wb d we e rer 2176
2N2369 13/6 | MPFI04 7/6 | ©C202 1046 WX AT oo e e
2N2369A 7/6 | MPFI0S /- | 0C203 6/6 S oxazmpalm . L g i
2N2410 9/ | MPs3638 6/6 | OC204 /6 Vero Pins (Bag of 36y . . o 1 3
2N241 | 6/6 | NKTO00I3 9/6 | OC205 8/6 Vero Cutter S : - = i -
INades S NkTas el oeen 2/
5/. | NK P71 10/6
2N2484 12/6 | NKT126 5/6 | ORPI2 8/6 Lhatfe
2N2539 NKT(128 5/6 | ORP6O 10/= “' °'|‘0% Ul 44 s & d.
N2540 4/6 | NKTI35 5/6 | ORP6 I 10/- gl N TR - f"""l il Hvzsa o
2IN2613 4/6 | NKT137 6/6 | P346A 46 watt IOA ok AN . watt ® 6éd.
2N2614 4/6 [ NKT210 6/~ | TIS34 17/6 ey 0k VS
2N2645 4/6 | NKT211 6/- | TIS43 [ 3 watt 520 (U 270 oh ) ™
2N2646 12,6 | NKT212 6/~ | TiS44 2/6 e {u’ L LG Cl {)) . o
2N2696 8,6 | NKT213 6/~ | TIS4S 36 e akato chmgrenly g
2N2711 9/- | NKT214 aj6 | TIS46 36 watt 5% (Up to 25k ohms only) 29
2N2712 s/- | NKT21S 476 | TiS47 e
2N2713 4/- | NKT216 7/6 | TIS48 3/6 CAPACITORS. Polyester, ceramics, Polystyrene, silver mica,
2N27l; 10/~ NK%:; 8/6 | TIS49 38 tantalum, trimmers ete,
2N286 10/- | NK &/~ | TISSO 5/6
2N2904 4/~ | NKT223 s/6 | TIS51 «- Srectaclyxics v MED. W
2N2904A 5/- | NKT224 5/- | TIS52 4/- i @0 S0 16| 320 % %
2N2905 10/- | NKT225 4/6 | TIS53 6/- 1.6 25 o s 4
2N2905A 12/6 | NKT229 6/~ | TIS80 6/6 32 afe o 16 29
2N2906 4/6 | NKT237 7/- | TIS61 6/6 s e 1?1 soo 6 2/6
2N2906A 46 | NKT238 5/. | ZTX107 36 8 6 1| = 6.4 1/6| so0 25 39
an2s07 4/6 NK%J? 36 | ZTx108 ;16 ) i Al 16 1/6| 500 50 49
5/6 | NKT24 /6 | ZTX109 6 s
2IN2924 1)~ | NKT242 4/~ | ZTX300 /- ¢ ¥ a3} o " ael R
2N2925 6/ | NKT243 12/6 | ZTX301 4/ 5 s0 16| S0 S0 ay-
2N2926 8/6 | NKT244 36 | ZTX302 5/- 64 64 I 1000 L i
Gree 116 | NKT245 H 08 B 6. ol 25 /6| 1000 5.
Yellow 12/6 | NKT261 4/~ | ZTX304 76 TP || R l¢ i/ V600 Ja IS
Orange /6 | NKT262 4/~ | ZTX500 5/- 10 | (R 2516|9000 25 8/6
2N301 | 5/- | NKT264 4j- | ZTX501 5/- 0 25 16| 100 6.4 /6| 2000 50 12/6
2N3014 /- | NKT271 4/- | ZTX502 /- 125 18 1e| too 12 176 | 2500 25 96
2N30S3 6/6 / 36 [ NKT272 4/- | ZTX503 s/ 16 o 16| 100 25 2500 50 136
2N3054 12/6 | 25104 6/6 | BCI25 11/- | BSX20 3/6 | NKT274 4/- | ZTX504 12/6 e 15 el 100 50 26 | 3500 25 1oj6
PANEL METERS CARBON POTENTIOMETERS 16 450 33| 125 10 1165 25 1276
2 S.rnei:lTACE SIZE 2 % 10 Milliamp 28/~ tox and Iii"' Less switch .. . bl aa n o e ”: 2% 10 ;;: $000 9 2 1#2
mm, prices for 1 50 " 28/- 0g. an n. With switch . - W & 4/6
pieces. ol 57 6 100 25/- ;V:re-goundd Pots (3 wa(u\L e . 6/6 25 25 Vel 250 59 39132 4132 450 7i8
50 icroam 4 ” win Ganged Stereo Pots. Log. and Lin. .. " T7/6
oo 2mP e | 500 W 35 Ll Bited : THERMISTORS
200 - ;;;: ; Amp 3{ HEAT SINKS vA100s 21/5 VAlox %: xA:OSJ /6 | VAI091 48
o - - | 4.8” x 4" x 1” Finned. For Two To-3 Trans. .. 9/6 A A1066 3/ o
50-0-50 3 38)- 10 Volts 25/~ | 4187 x 2° x |- Finned. For Ong To.d Trans, . 66 VAIOI5 39 | valods 2/6 | VAlo7a 2/6 | YAI0% 4/
100-0-100 - 32/¢ 20 " 23/~ | For 5O-1 6d. For TO-5 |/~ Finned VAI026 2/6 | VAI0I9 3/- | VAIOZS 4j6 | VAI097 4/-
500-0-500 . 28/ 50 w 25| For TO.18 1/ Finned For TO-1 1/~ Finned VAIO3) 2/6 | VAI040 2/6 | VAIOTT 4/- | vAlo9s  4/-
| Milliamp 25/~ | 300 W 28
5 w25/~ | 500 »  25/- | ZENER DIODES
400 m W (from 3.3v to 33v) .. ob ‘e e 5/
KR (’°""“) a6 | | Watt (from 240 200v) © 1 11 11 78 SPECIAL OFFER
ORXiE . a3 2306 | 10 Watt (from 39veod0v) .. .. . .. 76
Y . i ":6 ST — - {Limited to last Saturday in November)
- " S - ) t. 4 n. &N n. e .4 e Yo d
L X 32 =y - :;“‘: D.G. 30 W. Soldering trons .. .. ..  17/6 each To encourage personnel callers we are happy to offer a
e AL T N 2 i ;;}: :PEC'lAI- OFFERS . discount of 5% to all our customers on Saturdays only.
&% i " ag of mixed diodes ransistors (New. Appro)t. H ik
“post and packing /6. 60 devices per bag) .. N I3 We are happy to quoteforquantity supplies to manufacturers etc.
PRESETS Bag of }W mixed resistors appron. (|20 pnecﬂ) i 118
Miniature and Sub miniature (.2 watts) Bag M:;cellaneom Comps (tram. caps Res. Swltches Post and Packing in U.K. 1/6; Europe 5/-; Commonwealth
Vertical and Horizontal . etc) b o 15/ (Air) 13/-.
Telephone: A MARSHALL & SONS LTD  caLLERs weLcomE
01-4520161/2/3 28 CRICKLEWOOD BROADWAY, LONDON, N.w.2 Hours 9-5.30 Mon.-Sat.
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6K80  4/-
6K8GT 7/3
6K25G 14/
618 14/
ALGGA 9/
6P25  12/8
68A7  7/-
CcY3L 76 PL8L 89 68A7GT 6/6
DAF98 7/9 PL82  8/- 68C7 /-
DFo6 79 PL83 73 68C7GT §/-
DK92  9/- PLR4  6/8 6591 6/-
DK98  7/8 PL300 14/9 6/-
DL92  6/8 PX4  14/- asJ'm'r 6/6
DLo4  6/6 PX25 12/8 68JTY /8
DL 8/~ PY33 12/ 68K7 7/~
Dure #o | pvw ge | mwirors
b / 68N7GT 6/~
DY 8/~ PYR2 /8 68Q7GT 7/9
DY8? /6 PY83 - 8veG  3/8
DY802 9/9 ryYss 7/8 6V6GT 6/3
EABCS0 6/ PY800 98 6VEM  8/-
EAF42 10/- PY801 88 x4 4/9
EB9l 2/~ PY803 13/8 6X5G  B/-
EBC33 8/- QQvos3-i0 8X3GT 5/8
EBC4] 10/6 = s 30L2 14/~
EBCS1 9/- QQVO06-40 Z4 5
EBFs0 7/8 5 7ca 14/6
EBF83 8/8 | QQVOG-40A | 708 g/
EBF89 8/- 100/~ THT 8/8
ECC81 6/- R17 8 Y4 9/3
ECC82 5/8 R1Y 718 D6 2/8
ECC83 5/ U2 14/8 1NE2 i
ECC84  8/— U26 14/ 12AT6  4/8
ECCS8 5/6 027 8/- 12AT7  4/-
9/ vlel 14/~ 12AU7 59
8 7/~ U046/ 12AV6  56/8
EOC189 9/9 US0l  20/- 12AX7  6/-
ECC804 12/6 UABCS0 6/6 12BA6  6/—
2 8/8 UAF42 10/6 12BES  6/-
ECFS2 6/8 UBC4l 8/8 121m1 3/8
ECF83 15/ UBF80 7/ i
ECF801 UBF89 7/- le 17/~
12/6 UCF80 10/~ 12K5 10/~
UCH42 12K7GT 7/8
1g/8 / 12K8GT 7/8
ECH33 11/- UCHS81 7/~ 12Q7GT b/8
ECH42 13/- UCL82 7/8 128G7 4/8
ECHS] b/9 UCL83 12/ 1487 18/-
ECHS3 8/8 UP4l  10/6 19AQ5  8/9
ECH84 7/8 UF80  7/3 19G3  60/—
ECH200 UFs® 8/9 19G8  20/-
f UL4l 1V/8 10Hs 70/~
180 9/- ULS4  6/8 20P4  20/8
ECL82 12/6 Uus - 25L6GT 7/3
ECLS3 16/6 UyYst - 30C15  15/-
ECL86 8/8 uyss 5/ 30C17 16/-
EFi8 3/6 VR105/30 30Ci8 15/-
EF37A 8/- [ 30F5 169
EF3y 8/ VR150/30 S0FL1 15/—
EP4 10/ 8/— 30FL12 19/-
EF4l 12/6 Z800U 29/ 30FL13 93
EF42 14/8 Z801U 28/~ S0FL14 15/8
EFgo  B/— Z900T 12/ 30L15 17/-
EFs3  9/7 1L4 2/8 20017 17/~
EF8S  6/6 1R3 6/— 30P12 16/-
EFs6 6/3 184 /- 30P19 14/-
EF88  5/3 185 4/8 S0PL] 14/-
EPvlL 3/- 1T4 3f~ 30PL13 18/6
EF92  2/8 1X2A  7/8 3BW4 5 -
EPYs 5/ 1X28 78 42 5/
EF183 6/8 JA4 4/- 50CS 8-
EF184 7/- 3Dé 3= 50CDEG27/6
EFsoQ 21/~ Q4 /8 SOEHS 12/~
EF812 15/6 :m 6/9 75 5/8
EFL200 8/~ 78 5/
15/6 ummae,- 78 5/
EHoo 7/8 SB/255M 80 778
EL34 10/8 35/~ 807 [
EL41 11/6 BRIGY 10/8 813 78/
ELi2 118 5U4G  5/6 8324 45/-
EL84  4/9 5V4Q  7/8 BB6A  15/-
EL85  §j- S5YSGT 6)- 954 4/8
ELS1 5 8Z4  14/- 955 2/6
EL95 7 BZ4G  #7 956 2/
EL59%0 17/- 6ABT 4/ 957 8-
Ebsosa 17/~ 6ACT 3 991 /-
EM, /- 6AHG 11/6 1622° 17/
nuso 8 6AKS  b/- 2051  bj-
EM84 7/~ GAKS 6/~ 3506 13/
EM8T 11/~ GALS 3/~ 8676 10/
EYsl 8§ CALOW /- 5678 10/
EY88 7/8 6AMS  5/- 5726 7|
EY8Y 8/8 6AM6  3/— 5933  22/8
EZ4#0 83 6AN5 20/~ 6057 10/-
EZ4l  8/8 6ANS 10/~ 6080 /8
EZ80 &/~ 6AQ5 6/ 6064 7/~
EZ81  5/- 6AQEW /- 6066  8/-
GZi4  10/8 GABS 8/ 6080 £7/8
KT66 26/ 6AB7G 186/- 6146 28/~
KT88 32/- 6ATS 4/8 00 3
N78 28/ 6AU6 5/ 9002 4/8
0A2 8- GAX4  8j- 9003 8/8
OB2 8/- 6AX0GT 004 2/8
PABCS0 2/8 13/~ 8006 2/8
PCy7 98- 6B7 5/8 CR. Tubes
OO o5 | OBAG a8 | o me
4/ 32,
POC39  9/8 6BA7 12/8 38',{‘2,7750{'_’
PCCI89 11/8 6BE6 8- VCR517B
' 6BG6G l%l; 55/~
15/~ 6BJ6 ve
PCF80 6/6 6BJT  ?- ”"ﬁ,,_
PCF82  6/9 6BL7GTA 5FP7  26/7
PCF8s 913 11/~ Pboto Tubes
PCF86 10/~ 6BQ7A /9 e 1218
PCF200 BR7 14/~ CMG25 85/-
15/6 6BWG 16/ 9ulA  62/6
PCF201 . sn:w 1g,; 8097C 350/~
A
PCFBOL 9/9 b g | Shclkiviny
FCFs02 99 | 6CHG 7/~ | ACTS 13
HORELD ok e &Vios1 70/
6D6 -
PCF806 6EAS B/ CV2339 "£20
1] 6EU7 7/~ K301 £4
F 6F23  15/- K3us 212
14/8 6F33 20~ Ksos  £12
PCH200 GH6M /- K337 £12
12/8 GJAWA 12/- KRN2A70/-
PCL81  9/6 6J5 9U- 2322 £2/10/~
PCL82 78 6J6GT 5/ WLAITA
PCL83 13j- 6J6 3/8 /
PCL34  8/6 370 g‘l- JJIVZ/EW
™ - -
Pl a3 | exeer & | sc as
- | 6K7 1 TL4AY  £4
PFL20012/- 6K7G 2/~ 723A/B130/=
PL36  10/8 6K7GT 4/9 726A  £10

IMPEDANCE BRIDGE TYPE TF
369 (No. §5). Measures L & C at 80Hz,
IkHz, 10kHz. Ranges:—L: 1 H-100H.
C: ImF-100uF. R: O.lohms 100mohms.
AC Bridge volts monitored and vari-
able. Automatic detector sensitivity
control. £105. Carriage 30/-.

FM DEVIATION METER TYPE
TF 7918B. Frequency range: 4-250MHz,
deviation |-75kHz. Specification and
price on application.

SIGNAL GENERATOR TF 80I/A
10-300 Mc/s. in 4 bands. Internal ac 400
cfs. | kejs. External 50 ¢/s to 10 kcfs.
Output 0-100 db below 200 mV from
75 ohms source. £85. DITTO but
801/A/l with additional high level
output. £89. Both P. & P. 20/-, in-
cluding necessary connectors, plugs,
and fnseruction manual.

MARCONI TEST EQUIPMENT

VALVE
VOLTMETER
TYPE TF 958.
Measures AC 100mV;
20 ¢/s to 100 mc/s,
DC 50mV to 00V,
multiplier extends ac
range to 1-5kV.
Balanced input and
centre-zero scale for
up to

. AC
I00MHz.  £32.10.0.

DISTORTION FACTOR METER
TYPE TF [42E. Frequency range:
100-8,000Hz in four ranges. Distortion
range: 0.05 to 50%. Input impedance
600@, attenuation 0-60db continuously
variable. Sensitivity ImW. £42.10.0
Carriage 20/-.

PULSE GENERATOR TYPE TF
675F. Repetition frequency: 50Hz to
50kHz. Pulse duration: 0.I5 to 1000
sec; built in 0.1 and 0.5u4 sec delay
lines. £€40.10.0. Carriage 20/-.
CIRCUIT MAGNIFICATION
METER TYPE TF 329F. Frequency
range: 50kHz to SOMHz. Magnification
10 to 500 Q, Tuning Capacitor: 40 to
450pF with --3pF vernier. Fully over-
hauled and cafibrated, £70. Carriage 30/-,
TF 899 VALVE VOLTMETER, |0mV
to 2V, £17.10.0. Carrfage 30/-.

F.M. DEVIATION METER TF 934,
£€57.10.0. Carriage 30/-.

VIDEO OSCILLATOR TF 885A &
885A/l, €55 and €85 resp. Carr. 30/-.

MODEL 524B ELECTRONIC
COUNTER WITH MODEL 5158
PLUG IN UNIT. Basic counter
measures frequencies from [0Hz to
IOMHz and time from 0 to 10 kMHz.
Automatic  positioning of decimal
point, elght place registration. Full self
check facllicy from built in frequency
standards. Plug in unit extends fre-
quency range of basic counter to 100
to. 220MHz. Full specification and price
on request. 4

HEWLETT-PACKARD TEST EQUIPMENT

MODEL 400D VALVE MILLIVOLT.-
METER. Voltage range: ImVY to 300v
F.S.D. in 12 ranges. Frequency range:
10Hz to 4MHz. Input impedance 10Mg

and I5pF. Accuracy 29%. £38.10.0.
Carriage 12/-.
MODEL 430C MICROWAVE

POWER METER. Power range: 0.1
to 10mW F.S.D. in five ranges, also
calibrated in DBM from —20 to +10.
Frequency range: IOMHz to ‘R’ Band,
depending on Bolometer mount.
£58.10.0. Carriage 30/-.

TELEMETRY STATION
We are able to offer, one only.
Telemetry Scation of very recent
American manufacture. Compris-
ing Helical Antenna, oscilloscope
receiver and associated units,
Ampex tape recorder and power
supply for the entire Installation.
Interested clients with a knowledge
of this type of equipment are in-
vited to phone or write for further
particulars.

PRECISION VHF FREQUENCY
METER TYPE (83. 20-300 Mc/s with
accuracy 0.03% and 300-1,000 Mc/s
with accuracy 0.3%. Additional band
on harmonics 5.0-6.25 Mc/s with ac:
curacy 4 —2x10°% Incorporating
calibrating quartz 100 ke/s 4+ —5X%
107 120/220v. A.C. mains. £85. Carr. £2.

PYE EQUIPMENT

4 CHANNEL H.F. TRANS.
MITTER RECEIVER STATION.
Comprising PTC 941 Crystal-con-
trolled Receiver 1.6-14 mcs. Sensi-
tivity | microvolt for | W, output
at all frequencies at 10Db S/N and
PTC 931 60W Transmitter for RT,
CW and MCW operation with
push-button control for selection
of any one of four pre-sct channels,
Full decails and specification on |
request.

PYE RANGER F.M. MOBILE
RADIO TELEPHONE. Trans-
mitter outpue 7-10W; double
superhet receiver, 12v DC positive
or negative earth. Full details and
specification on request. £45.0.0.
Carriage 30/-.

4, S and 8 bank 25 way uniselectors,

24V, guaranteed perfect, £3.15.6;
£4.10.0; £6.17.6 respectively.

FOR EXPORT ONLY

53 TRANSMITTERS. All spares

available. COLLINS TCS. Complete
installations and spare parts. 62
WIRELESS SETS. Complete in-
stallations and spare parts. P.S.U,
for C42 & C45 12v and 24v R.C.A.
TRANSMITTERS ET 4336. Com-
plete installations and all spares.
8C 6I10E & | TRANSMITTERS.

VF 252 VALVE VOLTMETER.

Voltage range: 1.SmV to ISv F.S.D.
in nine ranges. [10:1 attenuator
input; accuracy 1%. Frequency range:
I0Hz to 100kHz. Input impedance:

Greater than S0Mg with 20pF. Full
specification upon request. £33.10.0.
Carriage 15/-.

Regulated and stabilised P.S.U. SRS
IStA, 20 to 500V positive at J00mA in
two ranges. Variable and fixed 70V
negative output, £35. Carriage 20/-.
cD 7IISI Double beam, DC to
7MHz ‘scope, £85. Carriage 30/-

CD 643.2. Single beam Laboratory

SOLARTRON EQUIPMENT,

Model,

DC
application.
QD 910. Storage Oscilloscope, as new.
Price on request.

to |4MHz price upon

. internal resistance 3900 ohms at

ENGLISH ELECTRONIC INSULATION TESTERS 0-10KY with built-in

jonisation amplifier, £35.
AIRMEC

fier, £28.

INSULATION TESTER O-I5KY with built-in

ionisation

KELVIN & HUGHES PEN RECORDERS £35. Carriage |5/-.

END OF RANGE ITEMS in 'as seen’

Colls at 15/-;
£20; Furzehill VTVM 10mV to 100V—£15.

condition: CR 100—£10; H.R.O.—£10;
AR 88, less case, £12.10.0; TF 144 Signal Generator (Rack Models)

GAUMONT KALEE (RANK STUDIO) MODEL I740 WOW & FLUTTER

METER. £105. Carriage 7/6.

BOONTON SIGNAL GENERATOR TS 497/B/URR, 2-400MHz.

Carriage 30/-.

TS 418 B/U SIGNAL GENERATOR, 400-1000MHz. £105. Carr. 30/-.

AVO SIGNAL GENERATOR CT

£95.

378 2-225MHz. £58.10.0. Carr. I18/-.

ampli-

TELEPHONE ENQUIRIES

relating to TEST EQUIPMENT should
be made to 01-748 B0O6 Extension 23.

To view TEST EQUIPMENT please phone for appointment

TRANSISTORS, ZENER DIODES

P. C. RADIO LTD.

170 GOLDHAWK RD., W.12
01-743 4946

0A5  2/8 0AZ223 to ocss 8-
OAl0 3/ 0AZ21510/- | OC82DM3/-
OA70  2/- oC16 15/~ 0ocs3 4/6
OA71  8/- oc22 10/~ 0C83B  3/-
0A79 1/8 0oc25 /8 0C139  6/8
048l 18 0C26 5/~ | OCl40 9/8
0A200 1/8 0c28  12/6 oC170 5/
0A202 2~ oc20 18/- | oci7l  e/-
0A210 7's ocss 10/- | OCl72 7/8
0A211 0C38  8/8 | 0C200 7/6
ouzoonl- 0C44  4/- | IN21 38
0AZ20110/- | OC45  2/6 IN21B 5/
0AZ202 to 0oC7t 2/8 IN25  12/-
QAZ206 8/8 0C72  4/8 | IN43  4/-
OAZ207 9/6 0oc73 11/~ IN70 4/~
0QAZ208 o 0C16 6/~ | 2N1306 6/6
0AZ213 6/8 0c8 8- 2N1307 6/6

ocsl 4/~ | 28303 10/-

OC8ID 3/- | ACI126 6/6

ocs81DM3j- | AC127 7/6

plete installations and all

spares. No. 19 WIRELESS SETS.
H.P. SETS and all spares R.2I10
RECEIVERS with all necessary

accessories.

VOLUME METER (YU). 20-0-3'3_
VU, 3lin. square, flash £10, post paid.
SPARES FOR AR.88D. RECEIVERS.
Ask for your needs from our huge
selection.

DC MOVING COIL METERS
SOuLA 24in. Sq. panel. 32/6. 200uA 2§in.
rd. panel. 27/6. ImA 2}in. rd. panel.
22/6. 100mA 2}in. rd. panel. 19/-.
25 amp. 3}in. rd. proj. 27(6. 100v. 4in.
rd. panel. 25/-. FULL LIST OF OUR
VERY LARGE STOCK OF METERS ON
REQUEST.

29/41FT. AERIALS each consisting of
ten 3fc., §in. dia. tubular screw-in
sections. |ife. (6-section) whip aerial
with adaptor to fit the 7in. rod, insu-
lated base, stay plate and stay assemblies.
pegs, reamer, hammer, etc. Absolutely
brand new and complete ready to erect,
in canvas bag, £3/9/6. P. & P. 10/6.
HARNESS A" & "B" control units,
junction boxes, headphones, micro-
phones, etc.

FIELD TELEPHONE TYPE ‘F".
Housed in portable wooden cases.
Excellent for communication in and out-
doors for up to 10 miles. Pair including
batteries, fully tested. £6.10.0, or with
220 yds field cable in drum £7.10.0.

. COLOWOR BB T

‘:o:—COLOMOR ELECTRONICS

170 Goldhawk Rd., London.l
W.12.
lPIease send me your full lisc of I
Test Equipment Meters

Valves Tick as required.

etc.
ACl128 é&/8 CR81/10 5/- MPF10211/-
ACL76  7/8 CR#81/20 9/8 MPF103 9/6
ACY28 4/- CR81/30 MPFi04
ADl40 13/- 10/~ 10/~
AD14Y 16/- CR81/35 MPF105
AFI11T &/~ 11/8 10/
AF118 10/- CR81/40 Z Range
AF124 7/8 12/8 Zener diodes
AF127 b/- | OR83/05 6/ /8 ea.
AF139 10/- CR83/20 Z2A Tange
AF178 12/8 10/~ 7/6 ea.
AFYI19 22/6 OR83/30 Z3B range
ASY26 §/6 11, 5/-ea.
A8Y28 b/6 CR825/025 ZL range
BCl07 3/8 18/~ 5/~ ea.
BFY5t 4/8 CRB3/40 Z8 range
BRY53 4/8 12/6 7.8ea
B8Y27 §/- QGET103 4/~
BYZ13 b/- GET115 9/~
BYZ16 15/~ GET116 8/~

Special Valves.

MANY OTHERS IN STOCK include Cathode Ray Tubes and

U.K. P. & P. up to 10/~ 1/—; to £1 23/-; over
£1 2/~ in £, over £3 post free. C.0.D. 4/~ extm.

Open 9-12.30, 1.30-5.30 p.m. except Thursday 9 1 p.m.

All overseas enquiries & orders please address ta:

COLOMOR (FeThonics)
170 Goldhawk Rd., London, W.I2

Tel.0} - 743 0899

www.americanradiohistorv.com
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Bl-PRE-PAK

LIMITED

FULLY TESTED AND MARKED

AC107 3/- pociro 3
ac127 o3 1| Scat # | TRY OUR X PACKS FOR
AC128 0C201 7. UNEQUALLED VALUE
AC176 2G301 2/6
ACY17 /- 2G303 2/6
AF114 - 2N711 10/ XA PAK
::: :2 gs:ggz 25! 4 Germanium PNP type transistors, equivalents to
4 5/ I
AF117 2N1306-7 & ;I l:lt: part of the OC range, i.c. 44, 45,71, 72,
AF239 2N1308.9 8,
PRICE £5 PER 1000
AF186 2N3819FET 9/-
AEARS Aol / POST & PACKING 4/6 U.K
BFYS50 Transistors
- BSY25 /6 | OC20 )/ XB PAK
B8SY26 /- | 0c23 / Silicon TO-18 CAN i
BSY27 . | oc2s 8, lepn type transistors NPN/PNP

, Seoe ; mixed lots, with equivalents to OC200-1, 2N706a,
gg:gg : oc28 BSY27/29, BSYSA.

BSY95A - | oc3s / PRICE £4-5 PER 500
0ca1 j oc3e ] PRICE £8 PER 1000

0oca4 / AD149 /
] e j POST & PACKING 2/6 U.K.

oc71 2N3055 y XC PAK

0C72 / Diod TR 5 p— G
oc73 AAY;Z’s Silicon diodes miniature glass types, finished black

ocs1 Y, OAgS5 / with polarity marked, equivalents to OA200,
0cs1D 0OA70 OA202, BAY31-39 and DKIO, etc.

o139 s | oAst , PRICE £4-10 PER 1000
oC140 IN914 / POST & PACKING 2/6 U.K.

e me—— ALL THE ABOVE UNTESTED PACKS HAVE
AN AVERAGE OF 75% OR MORE GOOD SEMI-
CONDUCTORS. FREE PACKS SUSPENDED
WITH THESE ORDERS. ORDERS MUST NOT

PACKS OF YOUR OWN CHOICE UPTO e s, WHER EAB i CAE e e

THE VALUE OF 10/- WITH ORDERS
OVER £4

HUGE CLEARANCE OF UHF/VHF TUNER UNIT REJECTS

STOCKS ALMOST EXHAUSTED! PLACE YOUR ORDERS NOW!!!
FANTASTIC TRANSISTOR VALUE

TU.2. CONTAINING 2 AF186's & 2 AF178's - .......PRICE 10/- EACH UNIT

TU.3. CONTAINING 2 AF186's & 2 AF178's PLUS WAVEBAND SLIDER SWITCH PRICE 12/6 EACH UNIT

P & P 2/6d. EACH UNIT.

All the Units have many other components e.g. Capacitors, Resistors. Coils and Tuning
Condensors etc.

ALL TUNER UNITS ARE SUPPLIED WITH CONNECTION DATA

NEW UNMARKED UNTESTED PAKS

INTEGRATED CIRCUITS, DATA
& CIRCUITS OF TYPES

878 12 SUPPLIED WITH ORDERS 10/-

NEW TESTED & GUARANTEED PAKS

PHOTO CELLS. SUN BATTERIES,
INC. BOOK OF INSTRUCTIONS 10/-

AD161-—AD162 NPN/PNP TRANS.
COMP. OUTPUT PAIR 10/-

TN4007 SIL. REC. DIODES
1000 PIV 1 AMP. MINIATURE 10/-

REED SWITCHES MIXED
TYPES LARGE & SMALL 10/-

6 SP5 LIGHT SENSITIVE CELLS
LIGHT RES. 400 QDARK 1 M @

NKT163/164 PNP GERM. TO —§
EQUIVALENT TO OC44, 0C45

NPN SIL. TRANS. AO6=BSX20
2N2369. 500MHz. 360mwW

GET113 TRANS. EQUIV. TO
B93 ACY17-21 PNP GERM

CAPACITORS, ELECTROLYTICS,
PAPER. SILVER MICA, ETC.
B99 POSTAGE ON THIS PAK 2/6

2N3136 PNP SIL TRANS. TO—18
896 B  HPE100-300 IC. 600mA. 200MHz

XB112 & XB102 EQUIV. TO AC126
AC156. 0C81/2. OC71/2. NKT271
pes 10  Evc.

DUAL TRANS. MATCHED O/P

880 PAIRS NPL-SIL. IN TO-—5 CAN 10/‘

0C45. 0C81D & OC81 TRANS.
B82 MULLARD GLASS TYPE

O TR S|

B83 ERM
SILICON DIODES DO—7 GLASS
B84 EQUIV TO "

SIL. DIODES SUB. MIN
INS14 & IN916 TYPES

GERM. PNP TRANS. EQUIV.
TO 0C44, _0CA5. OC81. ETC

TO 0C200/1. 2N706A,
BSY95A. ETC

7 WATT ZENER DIODES
MIXED VOLTAGES

1 AMP. PLASTIC DIODES
50-1000 VOLTS

250mw. ZENER DIODES
DO-7 MIN. GLASS TYPE

MIXEO RESISTORS
Ha 250 posTa PACKING 2

Return of the unbeatable P.1 Pak.
Now greater value than ever

Full of Short Lead Semiconductors & Electronic
Components, approx. 170. We guarantee at least
30 really high quality factory marked Transistors
PNP & NPN. and a host of Diodes & Rectifiers
mounted on Printed Circuit Panels. ldentification
Chart supplied to give some information on the
Transistors

Please ask for Pak P1 « Only 10/'
2/- P & P on this Pak.

Make a Rev. Counter for your Car. The
‘TACHO BLOCK’. This encapsulated block
will turn any 0O-1mA meter into a perfectly

linear and accurate rev.
counter for any car. 20/- each
FREE CATALOGUE AND LISTS

for: —

ZENER PIODES
TRANSISTORS, RECTIFIERS
FULL PRE-PAK LISTS
& SUBSTITUTION CHART

MINIMUM ORDER 10/- CASH WITH
ORDER PLEASE. Add 1/- post and packing
per order. OVERSEAS ADD EXTRA FOR
AIRMAIL.

MULLARD DATA BOOK

SEMICONDUCTOR & VALVE 3 6
DATA & E QUIVALENTS
POSTAGE 6d EACH

FREE! A WRITTEN GUARANTEE WITH ALL OUR TESTED SEMICONDUCTORS
P T OEPT. B, 222-224 WEST RDAD, WESTCLIFF-DN-SEA,ESSEX
Bl' nE'PAK I— TELEPHONE: SOUTHEND (0702) 46344

WwWWW.americanradiohistorv.com



www.americanradiohistory.com

al0é

Wireless World, December 1969

ADMIRALTY B.40 RECEIVERS High
qQuality 10 vwalve
- recelver manufac-
tured by Murpby.
Coverage In 5 bands
650 Kefs-30 Mcfs.
1.F. 500{Kcfs. In-
corporates 2 R.F.
and 3 LF. stages.
bandpass Qiter,
noise limliter. crys-
tal controlled
calibrator
LF. output. etc.
Bullt-in  speaker,
b = output for phones.
Operation 150/230
volt A.C. Bize 19} X 13} x 1léin. Welght
114ib. Offered In good working condition.
£22/10/0, earr. 30/-. With circuit diagrams. Also
L.F. version of above. 15 Kc/s-700

Kefa. £17/10/-. Carr. 30/-.

R209 Mk. It COMMUNICATION RECEIVER

11 valve high
grade com-
munication
receiver wsult-
able for tropi-
cal use. 1.20
Me/s. on 4
bands. AM/
CW/[FM opera-
tion. Incorpor
ates ial

vernier drive,
B.P.O. Aerial trimmer, internal speaker and
12v. D.C. laternal power supply. Suppled in
excellent condition. fully £|5 0 Carr.
tested and checked. oWV 20/-.

TYPE 13A DOUBLE BEAM
OSCILLOSCOPES BARGAIN

An excellent general purpose
D/B oscilloscope. T.B. 2 cpa-
750 Kcfs. Bandwidth 8.5 Mc/s
Sensitivity 33 Mv/em. Oper-
sting voltage 0/110/200/250 v.
A.C. Bupplied in excellent
working condition. £22/10/-.
Or complete with all acces-
sories, probe, leads, lid, etc.
£25. Carriage 30/-.

UNR-30 4 BAND
COMMUNICATION RECEIVER
Covering 550 Kc/s-30 Mc/s. Incorporates BFO.
Built-in speaker and phone jack. Meta) cabinet.
Operation 220/240 v. A.C. Supplied brand new,
guaranteed with instructions. 13gns. Carr. 7/6.

HAMMARLUND SP600 JX
COMMUNICATION RECEIVER
Prequency range 540 Kc/s to 54 Mc/s in 6 Bands. Pew
a\'n];llhble in excellent condlition, tested and checked. £100

eac!

AVYOMETER MOYEMENTS

LAFAYETTE SOLID STATE HA600
RECEIVER

5 BAND AM/CW/SSB AMATEUR AND SHORT WAVE.
150 kc/s-400 Ke/s AND 550 Keo/s-30 Mojs. F.E.T. froat
end ® 2 mechanical filters ® Huge dial @ Product
detector @ Varisble BFO @ Noiselimiter @ £ Meter
® 24iin. Bandspread @ 230 v. A.C/12 v. D.C. neg earth
operation ® RF guin control. Size 15in. x 83in. x 8iin.
Wt. 18 Ibs. EXCEPTIONAL VALUE £45. CARR. 10/-.

8pare movements for Model 8 or 9. (Fitted with
Model 9 scale) or basis for any multimeter.

Brand New and Boxed 89/8 P. & P. 3/6

AVP 48A

8.A.E. FOR FULL DETAILS.

TRIO COMMUNICATION RECEIVER MODEL 9R-59DE

4 band receiver covering 500 Kc/s to 30 Mc/s, coatinuous
and electrical bandepread on 10-15, 20, 40 and 80 metres.
8 valve plus 7 diode circuit. 4/8 ohm output and phone
jack. BB @® ANL @ Variable BFO @ 8 meter. ®
Bep. Bandspread dial @ IF 455 Ke/s @ audio output
1.5 w. @ Variable RF and AF guins controls. 115/250
v. A.C. malns. Besautifully designed. Bize 7x 15 x 10in.
With Instruction manual and service data.
Carriage paid Trio Com icati Type Headpbones.
Normuaslly £5.19.6. Our price £3.15.0 if purchased with
above receiver.

Perfect order with set of shunts and resistances.
£12.10.0. P. & P.7/6.

T.E.40
HIGH SENSITIVITY
A.C. VOLTMETER

10 meg. Input 10 ranges:

.014.03/.1/.3/1/3/10{30{100/300

v. R.M.8. 4 cpsi-1.2 Mc/s.

Decibels —40 to 450 dB.
d brand new

with leads and instructions.

(] 4 P v. AC.

TRIO TS 510 AMATEUR TRANSCEIVER with speaker and mains P.S.U.
£212. IN STOCK!

TRIO JR-S00SE 10-80 Metre
AMATEUR RECEIVER

Covera all the amateur bands in 7 separate ranges hetween
4.5 and 29.7 Mc/s, 7 valves, 2 trausistors and & diedes plus
8 crystals: output 8 and 500 ohm and 5.000 chm phone
Jack, Crystal controlled oscillator. Variable BFO. VFO.
AVC. ANL. 8 meter. 88B-CW. Stanil-by switch. Special
double gear dial drive with direct reading down to 1 kHz.
Remote control socket for fon to & tr itt

Audio output 1 watt. 115/250 v. A.C. mains. SBuperb modern
styling. Size 7x13x10in. with instruction manusl and

service data. £60.10.0. Carr. Paid.

MARCONI| CT44
TF956 AF
ABSORPTION
WATTMETER

1 ulwatt to 6 watte.
£20. Carr. 20/~

SOLARTRON CD. l0lé.
OSCILLOSCOPE
Double beam. D.C. To 5 Me/s. Excellent condi-
tion . £55 each. Carr. 20/-.

CLASS D. WAVEMETERS

A crysta) controlied hetero-
dyne frequency meter cover-
ing 1.7-8 Mc/s. Operation on
8 v. D.C. Ideal for amateur
use. Available in good used
condition £5.19.8 Carr. 7/6.
Or brand new with accessories

£7.19.8 Carr. 7/6.

CLASS D WAVEMETERS No. 1
Crystal controlled. 1.2-18 Mc/s. Mainsor 12v. D.C.
operation. Complete with calibratlion charts.
Excellent condition £12/10/0. Carr. 30/-.

EDDYSTONE V.H.F. RECEIVERS
770R. 19-165 Mc/s. £150.
Both types in excellent condition.

LELAND MODEL 27 BEAT
FREQUENCY OSCILLATORS
0-20 Kefs. Output 8K or 500 ohms. 200/250 v,
A.C. Offered In excellent condition, £12/10/-.

Carriage 10/-.

RACAL MA.168
TRANSISTORISED
DIVERSITY SWITCH
Brand new condition £15. Carriage 10/-.

TO-2 PORTABLE
OSCILLOSCOPE r
A general purpose low cont
economy oscilloscope for every- |
day use. Y amp. Bandwidth
2 CPB—1 MHZ. Input imp.
2 meg 3. 25 PF. Uluminated §
scale. 2° tube. 115 X 180 %
230 mm. Weight 8iba. 220/ }
240v, A.C. Bupplied brund new §
with bandbook. £22/10/-.
Carr. 10/-.

T0O-3 PORTABLE OSCILLOSCOPE. 3° TUBE
Y amp, Bensitlvity. .lv
p-p/CM. Bandwidth 1.5 cps
—1.8 MHZ. Ipput imp.
2 meg Q1. 25 PF. X amp
sensitivity. -9v p-p/CM.
bandwidth 1.5 eps—800
KHZ. Input imp. 2 meg O
20 PF. Time base. b ranges
10 cps—300 KHZ. Byn-
chromization. Internal/ex-
ternal. Illuminated scale.
140 x 215 x 330 m Weight 15{1bs. 220/240 V.
A.C. Bupplied brand npew with handbook.
£35/-/-, Carr. 10/-.

SOLARTRON MONITOR
OSCILLOSCOPE TYPE 101
An extrenely high quality oscilloscope with time,
base of 10 u/sec. to 20 m/sec. Internal Y awplifier.
Beparate mains power supply, 200/250 V. Supplied
in excellent condition with cables. probe, ete., as
recelved from Ministry. £8/19/6. Carr. 30/-.

FIELD TELEPHONES TYPE L. Generator ringing,
metal cases. Operate on 2 1.5 v. batteries (not
ied.) Excell 1itd £4.10.0 per pair.

Carr. 10/-.

230
£17/10/-. Carr. /-,

High quality instrument.
with 28 ranges.

D.C. volts 1.5-1.300 v.
AC. volts 1.5-1,600 v.
Henlstance up to 1,000
megohras.

220/240v. A.C. operation.
Complete with probe and
Ina;mcuom £17/10/0. P.
3 8,

& P, 8-,

Additional Probes avalls
able; R.F. 35/~ H.V.
42/8.

TRIO JR-310 NEW AMATEUR BAND 10-80 METER RECEIVER IN STOCK £77.10.0 I

RCA COMMUNICATIONS
RECEIVERS AR88D

Latest release by ministry BRAND NEW !n original cases.
110-250v. A.C. operation. Prequency in 6 Bands. 835 Kc/o—
32 Mc/s continuous. Output impedance 2.5-600 ohms.
Incorporating crystal filter, noise limiter, variable BFO,
variable selectivity, etc. Price £87.10.0. Carr. £2.

LAFAYETTE PF-60 SOLID STATE YHF
| FM RECEIVER
A completely new transistorised recelver covering 152-174
Mc/s. Fully tuneable or crystal controlled {not supplied)
for fixed frequency operation. Incorporates 4 INTE-
GRATED CIRCUITS. Buiit-in spesker and llluminated
disl. 8quelch and volume controls. Tape recorder output.
750 aerial input. Headphone jack. Operation 230 v, AC.t
12 v. D.C. Neg. earth. £37/10/-. Carr. 10/-.

SOLARTRON CD7115.2. DOUBLE
BEAM OSCILLOSCOPE
An extremely high qual-
ity oscilloscope originally
costing £400. Bwltched
beam. Identical Y1, V2
Amplifiers D.C. 10 9 Mc/s.
8ensitivity 3mV/CM to
100 V/CM. Time base
10u/sec. to 10 M/secd.
. X amplifier
DC. to 2.8 Mc/s. Z
Modutation. 110/250 v.
| A.C. Bupplled in good
working order. £85.
Carriage 50/-.

CRYSTAL
CALIBRATORS
NO. 10
B8mall portable crystal
controlled  wavemeter.
Bize 7in. % Thima x 4in.
Frequency rmange 500
Ke/s—10 Mc/s {(up to
30 Mc/s on harmonlcs).
Calibrated dial. Power
requirements 300 V.D.C.
15mA and 12 V.D.C.
0.3A. Excellent condi-

tion. 89/8. Carr. 7/6.

0mA ........ 27/8
FULL RANGE OF OTHER SIZES IN 8T!

S0mA .

Type MR.38P. 1 21/32in. square fronts.
2

100V.D.C. .... 27/6
150v. D.C. .... 27/8
300V.D.C. .... 27/8
500V.D.C. .... 27/8
750V. D.C. ....27/8
15V. AC...
50V. AC...
150V. A.C. ....
300V. A.C. o

500V. A.C. .... 2718
B meter ImA .. 32/-
VU meter .... 48/-

7
'OCK —8END SAE FOR LEAFLET

LAFAYETTE STEREO AMPLIFIER MODEL STEREO 10

COSSOR 1049 DOUBLE BEAM
OSCILLOSCOPES

D.C. coupled. Band width 1 Kefs. Perfect order.

£25. Carr. 30/-.

AM/FM SIGNAL GENERATORS

3\ m Oscillator  Test

No. 2. A high
qQuality precinion
instrument made
for the Minlstry
by Alrmec. Fre-
quency coverage
20-80 Mcfs. AM/
CW/{FM. Incor
X porates precision
dial, level meter, preclsion attenuator luV-100M v,
Operation from 12 voit D.C. or 0/110/200/250 v.
A.C. Bize 12 x 8} x 9In. Bupplled In brand new
di with all fuily.
tested. £45. Carr. 20/-.

GEARED
MAINS MOTOR
Paralux type 8D19
230/250 v. A.C. Rever-
aible. 30 r.p.m. 40 Ib. ina.
Complete with capacitor.
Excellent conditlon.

89/8. Carr. 10/-.

TE-16A TRANSISTORISED
SIGNAL GENERATOR

. & Ranges 400 KHZ-30
MHZ. An inexpensive
Instrument tor the handy-
man. Qpemates on 9v,
battery. Wide easy to
read ecale, 800 KHZ
modulation. 6}~ x 5§
X '3§°. Complete with
instructions and leads.
£7/19/8. P[P 4/-.

TRANSISTORISED L.C.R. A.C MEASURING
BRIDGE.

2

A new portable
bridge offering ex-
cellent range and
accuracy at low cost.
Ranges: K. 10—
111 MEG @ 6
Ranges £ 1%.
L. 1uH—111 HEN-
RIES. 6 Ranges —
29. C. 10PFt
1110MFD. 6 Rauges
4+ 2%. TURNS RATIO 1:1/1000—1:11100.
6 Ranges & 1%. Bridge voltage at 1,000 CP8.
Operated from 9 volta. 100uA. Meter indication.
Attractive 2 tone metal case. Bize 74" X 5° X 2°
£20. P. & P. B/

AUTO TRANSFORMERS

High quality cernmlo construction. Windings embedded In vitreoua enamel
Heavy duty brush wiper. Continnous rating. Wide range available ex-stock.
Single hole fixing, iin. dia. shafts. Bulk quantities available.

Completely transistorised B watts per channel I.H.F. muslc
power. Inputsfor gram and tuner. Separate volume controls
and variable tone control for Bass and Treble. A compact
size. big performance stereo amplifier ideai for limited space
systems. Beautifully finished in grey and aluminium.
Bize 7iln. 215/16 In. x Blln. AC. 220/240v.

price  £11.19.6 car. 76,

25 WATT. 10/25/50/100/250/500/1000/1500/2500 or 5000 ohma. 14/6. P. & P.1/8.

50 WATT. 10/25/50/100/250/500/1
100 WATT. 1/5/10/25/50/100/250/500/1000 or 2500 ohms, 27/6. P. & P. 1/6.

000/2500 ‘or 5000 ohms, 21/-. P. & P. 1/6.

7.500 W. £15/1

0/115/230v. Btep up or step down. Fuily shrouded
P. & P 3};

150 W. 42.’8
59/6.

10/0, P. & P.
w. £7/19/8. P. & P. 8/6
0/0, P. & P. 20/-.

G. W. SMITH

& Co. (Radio) Ltd.
ALSO SEE OPPOSITE PAGE

www.americanradiohistorv.com
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ARF-100 COMBINED AF-RF
SIGNAL GENERATOR
AF. SINE WAVE
20-200,000 cps. Square
wave 20-30,000 cps, O/P
HIGH IMP. 21 v. P/P
6000 3.8 v. PjP,
R.F. 100 kc/s-300 Mc/s.
Variable R.F. attenua-
= tion. Int./Ext. Moduls-
tlon. lnoorporltu dual purpose meter to monijtor.
g outpul and % mod.on R.F. 220/240 v. A.C,
0. . 7/6.

YOLTAGE STABILISER TRANS-
FORMERS. 180-260v. Input. Output 230v.
Available 150w or 223w. £12.10.0. Carr. 5/-.

TE- IORF SIGNAL GENERATOR
Accurste wide range
aignal generator cover-
Ing 120 kefs-260 Mcfs.
on 6 bands., Directly
callbrated. Variable
R.F. attenuator. Op-
eration 200/240 v. A.C.
Brand new with instrue-
tions, £15.

P. & P. 7/6. 8.A.F. for details.

PEAK SOUND PRODUCTS
Full ranke of Amplifiers, kits, Bpeakers in stock,

TE22 SINE SQUARE WAVE
AUDIO GENERATORS

Blne: 20 cps to 200 kcfs. on 4 bands. Square
20 cps to 30 kefs.
Output Impedance
5.000 ohma., 200/
280 v: A.C. opera-
tioh. 8upplied brand
new and guaran-
teed with instrue-
tlon manual and
leads. £16.10.0.
Carr. 7/8.

MARCONI
TF885 VIDEO OSCILLATORS
0:8 mc/a Sine Square Wave £45. Carr. 20/-.

LAFAYETTE TE-46 RESISTANCE
CAPACITY ANALYSER

2 pt2,000 mtd.
2 ohm»-200 meg.
ohms. Also checks
impedance turns
ratio insulation.
200/250 v. A.C.
Brand New, £17.10
Carr. 7/8.

MARCONI TF.142E DISTORTION
FACTOR METERS
Excellent condition. Pully tested £20. Carr. 15/-.

TY75 AUDIO SIGNAL
GENERATOR

8ine Wave 20 CP8—200 Kc/a.
Bquare Wave 20 CP8—30
Kc/s. Highand low Impedance
output. Output variable up to
6 voits. 220/240 volts A.C.
Brand new with instructions.
£16. Carmr. 7/6. 8ize 210 x
150 x 120 mm.

MARCONI TFI9SM BEAT
FREQUENCY OSCILLATORS
0-40 kc/s. £20, Carr. 30/-.

TE-20D RF SIGNAL GENERATOR

Accurate wide range alg-
nal generator covering
120 Ko/e—500 Mc/a on
6 bands. Directly call-
brated.  Variable RF.
attenuator, audio output.
Xtal socket for calibrae
tlon. 220/240V. A.C.
Brand new with Inatruc-
tiona. £15. Carr. 7/6.
8ize 140 x 2106 x 170 mm.

ADVANCE TEST EQUIPMENT
Brand new and boxed In original sealed cartons.
VM.76. VALVE VOLTMETER. R.F. measure-

The latest edition giving full
details of a comprehensive
range of HI FI EQUIPMENT,
COMPONENTS, TEST EQUIP-
MENT and COMMUNICATIONS
EQUIPMENT. .. . Nearly 200

pages, fully iflus-

trated and detail-

ing thousands of

items —many ot

bargain prices.

FREE DISCOUNT
- COUPONS

VALUE 10/-.

SEND NOW—-0ONLY 7]6 P&

BRP22 Btereo £5.18.8 '8?‘25 MKII t11.19.6
*1025 Mono £7.10.0 £11.19.6
*1025 Bum £7.15.0 A70 MK“ 112.10 0
*2025 8 27.18.8 °*BL6S 114.14.6
'2(!'15’1‘/0 Mono/ AP75 117.12.0

Stereo 28.17.8 401 £28. 7.6
*3000 Atereo  £0.18.8 BL78 £28.10.0

Carriage/inaurance 7/6 extra any model.
‘WB4 Bases £3/19/6, Perapex cover £3/10/0,

*8pecial offer buse and cover availsble for these
models at £4.15.0, Carr. 5/-.
Full range of Garrard sccessories available

19 tranasistors, 8 dicdes, IHF muslc power 30 watts
at 8 ohms, Res. 30-20,000 42 dB at 1 w. Distor-
tion 1% or less. Inputs 3 mV and 250 mV. Output
3:16 ohms. Sepurate L and R volume cwntrobs.
Treble and bass controis. Bterec phope jack.
Brushed aluminium, gold anodised eXtruded frout
pauel with metalcase, Bize 104in. X 3 § in. X 7 {} io.
Operation 1158/230 volt AC. £28. Carr. 7/3.

Brand new, guaranteed and carriage paid.
High qualny construction. Input 230 v. 50-60 cycles.

Output full variable from 0-260 volts. Bulk quantities available.

1 amp.— £5/10/-; 2.5 amp.~— £6/18/-; 5 amp.— £8/15/-;
8amp.—£14/10/-; 10 amp.—£18/10/-; 12 amp.—£21; 20 amp.—£37

TRANSISTOR FM TUNER

8 TRANSBISTOR
HIGH QUALITY
TUNER BIZE
ONLY 6in. X 4in. x
2iln. 3 LF. stages.
Double tuned dis-
criminator, ample
output to feed most
amplifiers, Operates
on 9 volt battery. Covernge 88-108 Mc/s. Ready
built ready for use. Fantastic value for money,
£8/7/6. P. & P.2/8.

S8TEREO MULTIPLEX ADAPTORS, 98/8,

SINCLAIR EQUIPMENT
Z12. 12 watt amplifier 89/8.
PZ4. Power supply Unlt 89/6.
BTEREO 123, Pre- umpllﬁer £9/19/8.
Q.I4 Bpeakers £7/19/
Micromatic Radio KI! 40/8 Built 59/8.
NOW AVAILABLE ICI0. .59/6
ALL POST PAID.
BPECIAL OFFER
2 Z12 amps. PZ4 Power Bupply, 8tereo 23,
Preamplifier . ...
or with two Q.14 Bpﬂken ....... « £87
NEW SINCLAIR-2000 SYSTEM
353 watt Integrated Amplifier, £29 Carr. 5/
Belf-powered FM Tuner, £25. 5)-.

ECHO HS-606 STEREO
HEADPHONES

Wonderfully com-
fortable. Light.
weight  adjustable
vinyl headband, 61t.
cable and atereo
Jack plug, 28-17,000
cps., 80 imp. 87/6.
P. & P. 2/6.

HOSIDEN DHO4S
2-WAY STEREO HEADPHONES

Each headphone contains a
2}in. wooferand u Jin, tweeter.

Bullt in  individual level
controls. 25-18,000 c.p.s.
80 (mp. with cable and

sterec plug. £5/19/6. P. & P.
2/6.

TRANSISTORISED
TWO-WAY
TELEPHONE
INTERCOM

Operative over amazingly long
distances. Separate call and
press to talk buttons. 2-wire

connection. 1000's of appli-
cations. Beautifully finished
in ebony. Supplied complets

with batteries and wall bracketa.
£6/19/6 pair. P. & P. 3/6.

TE-800 20,00002/VOLT MODEL A8-100D, 100KQ/
GIANT MULTIMETER Volt. 5in., mirror scale. Buiit-
Mirror scale and over- in meter pmtectlon 0/4/11/80/
load protection. Bin.  120/300/600/1,

full view meter. 2 0/8] 30/1‘)0/400/600 v. C
colour acale. 0/2. 5/10/ 0/10uA/6/60/300MA/12 Amp.

260/1.000/5.000 v, 0/2K /200K [2M/200M 3. —20
0/25/126/ 10/} 50/ to +17dB. £12/10/-. P. & P,
250/1.000/6,000 v. D.C. 3/6.
0/50,0A/110100/500mA [
10 amp. D.C. 02K/
200K/20 MEG. OHM.
P. & P. 5.

£15/-1--

MODEL TE-90 50,000 OP.V.
Mirror scale overioad protec-
tion. 0/3/12/60/300/600/1,200
v D.C. 0/6/30/120/300/1,200. v
.03/6/60/600 MA. D.C.
uK/lsoKn 6/16 MEG Q.
—20 ~ + 83db. £7/10/0.

MODEL TE-70. 30,000 O_P.V.
0/3/15/60/300/600/1,200  v.
nc. 0/6/30/120/600/1,200 v.
0/3044A/3/30/300mA.
o/mx/moxu 6M/16 MugQ.
£5/10/-. . & P. 3/-.

P. & P. 3

mente in excess of 100 Mc/s and D.C.
ments up to 1000 v. with accuracy of 12% D.C.
range SU0 MV to 1 KV, A.C. range 300 MV to 300
V RMB8. Resistance 0.02—500 M. Price £72.
VM.79. UHF MILLIVOLT METER. Transistorised.
A.C. rauge 10 My—3V, D C. current range 0.01/A—
0.3 Ma. 25.

£1
H1B. AUDIO SIGNAL GENEH.ATOR 15 cofe—
50 Kc/s, sine or syuare wave, e £30.
J1B. AUDlO SIGNAL OENERATOB 18 c/s—50
Kc/s. Price £30.
TTI8. TBANE]STOB £37/10/-.
Carriage 10/- per item.

TESTER.

MODEL Z@M
TRANSISTOR
CHECKER

It has the fullest capa-
city for checking on
A, B and Ico.

Equally adaptable for
checking diodes, ete.
Bpec.: A:  0.7-0.9967.
B: 5200, Ico: 060 5
micro-amps, 0.5 mA. Resistance for dlods
2000 +1 MEG. Bupplled complete with instruc-
tions. battery and leads. £5/19/6. P. & P. 2/6.

&\Q‘\\\\\\\\-m :'D YA 7 Ay @
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MODEL TE-12. 20,000 O.P.V.

MODEL TE-80. 20,000 O.P.V. 0/0.6/6/30/120/600/1,200]

0/10/50{100/500/1.000 v. A-C. 3,000/6.000 v. D.C. 0/6/30/120/

/5/25/50/;50/500/1«»0 v. 600/1,200 v. A.C. 0/60;A/6]

D.C. 0-B0uA. 5/50/500mA. 60/600 mA. O/6K /600K /A Meg.|

0/8K/GOK/6O0K/6 meg. 60 Meg.g. 50 PF. 2 MFD
£4/17/8. P. & P. 3/-. 25/1916 P. & P. 3/6.

LAFAYETTE 07 Range Super

TE-51. NEW 20,0000}/
VOLT MULTIMETER, with
overload protection and
mirror scale, 0/6/60{120,
1,200 v. A.C. 0/3/30/60/300f
600/3,000v. D.C. 0/60p2A/12
1300m A.D.C. 0/60K/6 meg.
ohm. §2/6. P. & P.2/6.

MODEL PT-34. 1,000
O.P.V.010 /20 / 250/
500/1,000V. s.c. and
d.c. 0/11100/8 A,
d.c.0/100 K O /8.
P. & P.1/8.

TEI Il DECADE RESISTANCE ATTENUATOR
Variable ruuge 0-111
db. Conuections.
Unbalanced T and
Bridge T. Imped-
ance 600 ohma.
Range (0.1 db x
10) 4+ (1 db x 10)
+ 10 + 20 + 30 +
40 db. Frequency: DC to 200 KHZ (—3db).
Aocuracy: 0.05 db. + Indlcation db x 0.01.
Maximum input less than 4 watts (50 volts).
Bullt in 600 O load resistance with Internal/
external switch, Brand new £27/10/-. P. & P.5/-.

CAR LIGHT FLASHERS

Heavy duty light flasher employs a condenser

discharge principle operating on electro mechani.
cal relay. (As inset.)
Housed in strong plastic
case. Flashing  rate

between  60-120 per
minute. 12 veolt D.C.
operstlon. Maximum

load 6 amps. Bize 2 f§ In.

dia, by d4in. Supplied

brand new at a fraction

/ ot original cust. 8/ each,

A /P& P.2/8. (3 for 17/6.
= P. & P. 4/6)

RECORDING HEADS

Cosmocord ¢ truck heads: Poet u',n.
Record/repiny. High imp..... .. B5/=
Erazse. Low Imp.... .cc.ciiiiiivinaans 20/~
Marriott § track heads. Posat enn
Record/Playback, hl‘h lmp [ 85/=
Ersae, low imp...... 20/~

AMERICAN RECORDING TAPES
3in. 2251t. L.P. Acetate 3/6

First grade  31in. 600ft. T.P. Mylar.. 10/-
quality Bin. 8001t. 8td. plaatic. . 8/6
American 6in. 900ft. L.P. acetate.. 10/-
tapes. Sin. 1.2001t. D.P. Mylar 15/~
Brand pew  0%in.1.2001t.L.P.acetate 12/6
#nd Siin. 1,2001t. L.P. Mylar 16/~
gu-\rnnued 51ln. 1,8001t. D.P, Mylar £2/@

s for blin.2.400ft. T.P. Mylar 39/6

MODEL 50K Q/V. Multimeter. D.C.
TE-10A. 2omWou 5/25/50/ volts 126mv—1000v. A.C.
250/500/2,500 10/50; volts 1.3¥—1000v. D.C. Cur-

100/500/1,000 \ A.C 0/50‘“/ rent 25uA—I10 Amp. Ohms
2.5 mA/250 mA D.C. 0/6K/6 0-10 Meg@. D.B.—20 to
meg. ¢hm. —20 to +22 dB. +81 db. Overload protection.
10-0, 100 mtd. 0.100-0.1 mfd. £1/10/- P. & P. 3/8.
69/8. P. & P. 2/6.

3and 34,LISLE STREET,

WwWWW. americanradiohistorv.com

(RADIO) LIMITED

LEICESTER SQ._LONDON,WC.2 01-437 9155
311, EDGWARE RD.,LONDON,W.2 0I-262 0387

{ALL MAIL ORDERS TO I~ 3,LISLE STREET,LEICESTER SQUARE,LONDON, w.C. 2)

titd 7in. 1,2001t. Btd. acetate 12/6
Quantities.  Zin. 1,8001t. L P. acetate 15/-
Postage 2/-.  qi5_ 1,800tt. L.P. Mylar 80/~

Over £3 post 310 2/4001t. D.P. Mylar 25/-
paid. 7in. 3,600 ft. T.P. Mylar 45/~

MAXELL TAPE CASSETTES
€60—10/3; C80—14/3; C120—19/8. Poat extra.

OPEN

9 a.m. to 6 p.m.
every day Mon.
to Sat. (Edgware
Rd. } day Thurs.)
Trade supplied.

01-437 8204
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T T T TOTS0 B SFISC 10 TIo 608 ACII3 8- BCYIu B CLINlo 4/ OC2y 238 |
BEN | | EY ALO I ][ EY88 7/86 PCF801 7/- 8P42 12/6| U251 14/8/ ACll4 8/~' BCY39 4/6| GET573 7/81 OC35  §/=
EY9l 3/-|PCFs02 9(-|sP6l  3/3/U281 8/~ ACI27 2/~ BC107 4/- GETS87 8/8 OC36  7/8
RP RA ]@N \Ezaa 5/- PCF80511/6 | TH4B 10/~ U282  8/- ACL54 5/- BCl08 3/8| GET87218/- OC38  9/8
o[ pErrmwem el BGAc fe R ST S B
7 /6| PC P262 9 8 56 4/~ 5 3/~ GETS874 0C42 128
38 CHALCOT ROAD, CHALK FARM, LONDON, N.W.1 EZ80 4/8 PCL82 7/-|UABCS06/- U403  6/6 AC157 b/-| BCll6 B/- 23/6| OC43  23/8
THE VALVE SPECIALISTS Telephone of-122-s0s0 (K8, {3 EoLm 0 DL we e 08 AGE S0 HGA 38 SRR SClle s
GLOUCESTER ROAD, LITTLEHAMPTON, SUSSEX. Littlehompton 6743 FW4/5006/6 PCL85 8- UBC41 8/6/U4020 6/9 ACl67 12/- BD1l9 9§/~ GETS889 4/8 OC45 i
Please forward all mail orders to Littlehampton FW4/800 | PCL86 886 UBCS1 7/- VP2 3/8| ACl68 7/8 BFl54 5/~ GET890 4/8 OCA3M B8/~
Suve postal coss1 Cash and cary by callrs weloome. | azg '3 Fokes 3| Voras /v VEiB. 10ja| ACHTa 11/o BFIsS 4i- GETSN 418 OCS 208
gag g;s 2:;-,8 1255 gczo 3/3 ';gl')_; ﬁt:;ftggg E;E E&)T‘s) Z/I-'ggggl‘ ng g%aé 1::; PEN4>DD |UBL21 8/~|VP13C 7/ AC177 5/6 BF173 7/6| GEX13 3/8|0CI0  2/3
L - R N 3 8/-1GZ3 / -|UCs2  5/6|vP23  2/6) ACY17 3/- BF180 6/~ GEX35 4/ .
0Z4  4/6 6BW6 129 6X5GT b5/-/ 20L1 13 .. 066 2/~ DM71 _ 7/6. ECHB4 7/6/GZ34 10/~ PEN46 4/- UCCBA s{'- VP4l 7,40 ACY18 3/8| BFI8] g;- GEX36 m,'g 8%3 :5-
{:g g;l-e trxgo\w 1;5; 6Y6G  8/- gg;; {;96 §s§§ {gm D\\-413508’6 [l:::gll:g(z) g;a gzsgcsu:a PENwSDQD UOCSS 8/8 VR75 24/ ACY19 3/8 BF185 8/~ GEX43 6/6/ OC73  16/-
~ & 7612 - 57 /= - HABC80 8/~ 19/6 UCFso 8/3 VR105 §/— ACY20 3/8 BFY ~| GEX -
1A7GT 73 6C9 11/- %éﬂ }ojg 20P4  18/86060 5/6 DW4/500  ECL83 8/~ HLI13C -45— PENMlofa Ucmol of— vmsg g‘--- ACY21 g;s BFYg? :.L 0"1‘::?“ 1:1_ %l‘} g,g
1C5 4/9 6CD6G 19/6 787 7/~ 20P5  1B/- 7183  10/8 8/6 ECL84 12/~ HL23DD5/~ PEN/DD  UCH43 13/- VT61A 7/~ ACY22 3/8| BFY52 4/6 M1  2/10 OC76  2/6
ID5  8/9 6CH6  6/-17C6 &/~ 25L6GT 56 7475  4/-|DY86 58 ECLS5 11/-/HL41DD 4020 17/6| UCHS1 6/ VT301 3/-| ACY28 4/- BTX34/400 M3  2/10 OC78 38/~
iD8  0/6/6CL8  8/6,7p8 12/ 20¥5  8/— Al834 20/~ DY87 5/9) ECLSG § 19/8 PFL20012/6 UCL82 7/~ VUIIl 7/3| ADL40 7/8 40/-| QA5 b/@ OCIS8D 3/~
};g; 2‘; gg;u 15% IHT b8 gg;r‘bg g‘e :g(l):j; }g;-‘ggg; g:}— ECLLBOguI g;«.’m;;/; r{:ga 1ga UCLS3 10/- VU120 12/~| ADI49 8/~ BY100 3/6:' 0i9  2/8 OCI9 8/~
P /- - - - 9 £7/4'PL36 % - - / ocs ~
106 8- aDs - 187 13- asus 9o AC2PEN  Esscc 12/- EF2 12f8 HNGy B8 ELe O UEML 10 VUIaMZ DIt B Bylos be OAll Bl OID i
1HSGT 7/~ 6F! 89/ 7v¢ @ 25260 8/8 19/6| E180F 17/6 EF36  3/6 HVR2A 8/9 PLSIA 10/6|UF80 6/9|W76 5/, ADT14012/8 BY1l4 3/8/ OA70 3/~ OCBIM 5/~
14 /8 6F6 1216 JNwg oo 30C1 816 ACZPEN/ |E1148 10/6 EF37A 7/- 1\wa = 5/6/PLS2  6/6| UFss 6/8| WS1M 68/-| AFIC2 18/~ BY124 3/-1 OAT3 3/~ OCS2  2/8
ILD6 5/~ 6¥6G 4/ opg & 30C18 13- DD 19/8/EASD 1/6/EF39  5/-{1W4/350 5/6 | PL83  6/8|UFsd 9/~ Wi07 7/-{ AF106 10/- BY127 3/6) OA79 1/8 OCS2D 2/3
1LNs 8- 6F12 33 oy 198 30CI7 16/- ACBPEN4/S EAT8 13/~ EF40  8/9 1W4/500 8- PLSS /6| UFsy 6/ Wi29 10/ AFIl4  4/-| BYY23 20/- OAS1 1/9 OC83  2/-
INSGT 7/9,6F13 3/8|10ca 1o 50CI8 11/8| AC/PEN (8)| EABCSO 6/~ EFdL 10/ KT2 /- PL302 12/- UL41 10/6/XES  #8 AF115 4/3 BYZ10 5/-| OA85 1/8 OC84 3/~
1R5 §/6 6F14  15/-.j,n1 g 30F5 16/ 18/6 | EACO1 3/-|EF42 3/8 KT8 34/8 PL500 13/-|UL48 12/6|XFY12 8/6| AF119 3/-| BYZ1l 5- OAs8 4/- OCl23 4/6
184 49 aFis 101001 (%21 30FL1 15/-|AG/PEN (7) EAF42 8/8 EFS4 10/~ KT41 19/6 PLb04 13/8|UL8s /6| XHI.5 9/8| AF121 6/ BYZ12 5/~ QA0 2/8' OC139 12/-
185 s3j6r18 78100 1571 s0rL1218/- 19/6 |[EB34  7/6 EF73  6/6 KT44 20/- PL50827/10 UMS0 6/8|X41 10/-| AF124 7/6 BYZI3 5/-/ OAS1 1/8 OCli0 19/~
!g: :‘.g :i"ﬁi }iﬁwn ol :":3{%14 1%,.&0/11{110’ Eg:: ;1: El;g g;g 'ﬂg; lﬁ/— rljusou 2219 URIC 1058 X6l 8/9] AF12 3/6! BYZ15 35/~ gus 1/0 OCl89 3/
i X - E - PL8M 18/-|UUB - X685 -| AF126 5/- CGI2E 4/~/ 04200 1/-}0C. 4i-
2D21 /8 6F2s 13- '9F18 7/ 50015 13/9 AC/TP 19/6 EBCHl /8 EFS3  5/3| KT68 17/3|PM8L 7/ |UUS  14/- X68 Sal Aoy 1510  Goden 4l oA 5= Ocaos 413
A4 3/6 6r26  5/3|JOLDI110/- 30L17 15/6/ AC/VP210/6 EBC31 b/3 EF86  6/3/KT74 12/8/PX4 14/-|UUy  7/3/X101 30/4| AF178 13/6 FBY11A 4/8 0A210 9/6/ 0C201  5/6
%A 10/-l6F2s 10/6 1OPIS 13/- 34pg 12/, ARP3 7/~ EBCOU 4/~ EF89 8- KT76 12/6 PY32 10/-|UUl2 4/9 X109 26/- AF175 13/6 GD4  6/6  QA211 13/6| 0C202 4'/6
3BT 8/- 6G6G g/ JOPI4 12/6 sopsym ATP4 2/3|EBCOL §/8 EFOl  3/3'KTss 9/~ PY33 10/-|UYIN /- 4320 18/~ AF180 9/6/GD5 5/ 0AZ20012/~| 0C203  4/8
3D8  3/9/6H6GT 1/9 1248  3/6 17/6'AZ1  8/-|EBF80 6/8{EF92 2/6 KTWGl 8/8/ PY80 6/-|UY2] 9/82749 45/- AF181 14/- GD8  5/8 01Z20110/6 0C204 5/6
3Q4 8/8 636G 3/9|12AC8 7/-/30P12 139|AZ31 9/6 EBFS3 8/~|EF97 10/~ KTW6210/-|PY81  5/3/UY4l 7/- Z759 45/~ AF186 11/~ GD8  4/— QAZ202 9)- OC205 7/8
3Q5GT 6/~ 6J8 3/-|12AD8 8/~ 30P19 12/~ AZ41 7/6 EBFB9 6/3| EF98 10/6 KTW63 6/8, PY83 5/~|UY85  5/9 Transistors | AF239 7/6 GD9  4/- OAZ203 96 00206 Of=
484 5/9 6J7G 4/ }3‘%2 7/6 30PL1 18/- BLA3 10/- EBL2] 1}j- EF183 8/- Léx 3/9'PY83 - 5/8|U10 9/ | and diodes | ABY27 8/8 GD10  4/-| OAZ204 9/-| OC813 8/~
Slov T3 0VeR 90 AT U5 EHAIOGD RN NS B foiNun BOLVE W30 02 S0 Avie 10 GBh: 4 Gl 8 Ok "ui
- 30 /= / 4 - ! 309 /- PY30l 12/6 U168 15/~ 2G225 10/8  ASY29 10/~ GD12 4/ 0AZ206 9/-| ORP1Z 8/8
sUSG  4/9 6K7G 2/ }2AUS 419 5,PL1g15/- CYIC 10/8 EC70  4/9|EK90  4/9 LN319 18/-|pysoo 7/8 it 15;-.21«04 s;g AY00 86/~ GDI4 105- 0A22o7lo;a g:sm g’v-
Svia  7/8 AK7GT 4/6 12AUT /8 1.5 "9 icyal 7/8|ECA6 12/8I EL32  3/8 LN33% 15/~ pyso1 6/9!U18/20 10/.|2N966 10/8| B1181 10/~ GDIS  8f~) OAZ210 7/-| BX1/6 ~3/8
5Y3GT 5/66L1  19/8/12AV8 B8/8 3545 1§ D63 b/~ ECRS 12/ EL33 12/~ MEL40014/9|py Ul 34/6|2N1756 10/~ BAl02 9/- GD16 4/~ OAZ213 7/-  MATI00 7/9
SYSGT biaoLl  198110ax7 s 0AY 17 D97 a|ECO: e/e EL34  9/6 Lzsw 6/6| Gavoano. iUz e o 20 BNl /3 GETios | OAZ22418/8 MATION /8
5Z4G GLIGT 12/6/12AY7 98, 551 6GT 8/ DACS2 7/-{ECC31 15/6 EL35 10/ Mnid 1918 Y8VOII0 6 uzs 13’/- 2N'§297 4{8 BAll8  §/- /- OC19 25/~ MAT120 759
6/30L2 12,6/6L18  6/- 12BA8 8/~ 35wi 46| DAF9L 4/3 ECC32 4/8 EL37 17/3| MHLDG 7/8|Q875/20 U26 11/ 2N2369A 4/3 BA120 2/6 GETI1 0C22 B/~ MATI121 8/8
6ABG  5/8 6L19 198/~ M2BES 5/ 5i25 10/- DAF96 8/6 ECC3330/11 EL38 20/1 MU12/14 4/-| 'Usl 8/ 2N2613 7/9) BAl3o 2/~ 15/6| OC23  §/- BM1036 10/-
G837 me ‘v W g kpiar g biow 10, BOS R b lng ML L esans, Gt sk 7 SIS B0 SERMBCIOG 30 T Y
6 5 > 7, 5 / S LAY IN7 ] | 5 '\ - = LTI - - [
S Rl i G Bh EERT MR Lk aeen M st B B BRI ER D SR E
8 - /- 12K5 - | 50C: / R 17/8 ~ N . BCY34 4/6 GETI118 4/- 0C28  b/-' ZR12V7
6ALS  2/3/6P26 12/- 12K70T 5/8| 50CD8G4]/- DF88  6/8 ECCS3 4/6 ELB&  4/9 N339 25/- 2}? {3;.,313 igﬁ 31«37333 235. iﬁcum*m“m?“-"/; T — L8
6AM4 16/8 BP28  25/~/12Q7GT 4/6 SOLGGT 8/~ DF97 10/~|ECC84 5/8| EL85  7/6 P61l 2/6/ R16  34/11 U49  11/8/2N3988 10/~ v X
6AMG  3/3 6Q7G _ 6/-'128A7GT 72 66 DH63 6/~ ECC85 §/6 EL86 8/- PABCS07/3 k17 17/6/US0  5/6,28323 10/ fi&;‘éﬁ””}a‘f&‘ﬁa‘ﬁ'&‘” AP N
6AQ5  5/6 6Q7GT 8/8 6/9(85A2 §/6 DH76 4/6/ECC86 8/- EL91  2/6 PC8é  10/3 RIS 916 | Us2 4/9|AAIL9D 3/~ 1_0(;3“;“‘ 4 2—0CS1, 7/6
6AR6 £0/- 6R7G  7/-|128C7 4/-| 85A3  8/-|DH77 4/- [ECCS8 7/~ EL95 6/3 PCRR 103/ R1e  §/6(U76  4/9|AA120 3/-| 1—0C82D ind 2—0Ca2, 8/6.
6AT6 4/~ 6R7  11/- 128G7 8/~ 90AG 67/6 DH8L 10/3 ECCI8D 9/6 EM71 14/- PCO5 83 R20 11/9|U78 43 AAl20 3= }_0oc83D and 2—0C83, 8/8.
ATe 5 68A7GT 7/~ 128HT 8/ 90AV 67/6 DHI01 25/- ECCS0412/6 EMBO 7/~ PCO7  8/8/R52  7/6|U107 18/3|AAZIS 3/8/ §.T.C. 1 watt Zener Diodes. 2.4v., 3.7v., 3.0
6AVE 5/6|68CIGT 6/6/128J7 4/8 90CG 34/~ DK32 7/8 ECC80727/~ EMS1  7/8/PCO00  8/3 RK34 7/6/U191 12/8/ ACI07 3/-| 36v., 4.3v., 13+ Lo 160, 18v., 30v.. 3/6 oF
6BSG  2/6 68G7 6/~ 128K7 4/8 9ggv s/6 DK40 10;— EcFso 8ig EMsi 86| bOCB4 €73 - O R D O D E e IS,
GBE6 49 6BH7  3/-|128Q7GT7/6 90C1 6/=IDES 5/6| ECP82  6/6 S /= POCBS  8/8 411 goodn are new and snbjectmth;uundard 90 day gunnnte-: We do not handle manufacturers’
g:s% "]/,4 gg'::_] 2;& }:;177 lgllﬂ }."’;oogf 1;43 gkg’g g;' :f::,gg‘ 9/~ E!Y!g.l, ;:g sgggg g‘g eeconds nor rejects, which are often described as “new and tested”” but have a limited and unreliable
f - » : - "
6BJ6 8/8/#BN7GT 4/8/18 12/6| 301 20/~ DL33 6/ 42/~ EY8L 7/ 189 10/8 !I"':r.rnfl:)l‘(m:;:l::::. !CT:;; tri‘!:h‘):l.zrp;::l. &;:.?I:"gm‘ 6d. per item. Orders over £5 post/
6BQS  4/9 68Q7  7/8/18AQ5 4/8) 302  16/6/DL35s  4/0|ECH21 12/6 [EYS3  8/3/PCF80  6/8( T8t iree ANl orders cleared same day e e reeiiured aadiafaatugell
8BGTA 7o GUYGT 12-| 19H1 40/~ 303 15~ DLe2 5/ ECH33 58 EYsi 78 pcrea 63 Potpf o, Pe P0r e R e R i Con o
6BR7?7 8/6.6U7G 7/~ 20D1 13/~ 303 16/6 DL94 59 ECH42 10/~ EY86 6/6. PCF84 8/~ oo |0 price 10d. post free. No enquiries answered unless 8.A.E. enclosed for reply.
, § COPPER LAMINATE PRINTED CIRCUIT BOARD
HIGH SPEED MAGNETIC (8% x 5% x 1% in.), 2/6 sheet, 5 for 10/-.
Y COUNTERS (4x1x1 in.) 4 digit AlsoRixSlian RvSear S toralo/>
. 6/12v. 24/48v. (state which), 6/6
ULTRASONIC ea. P.P. 1/-. =
N
CLEANERS BULK COMPONENT OFFERS
1223 Cap (latest types) S50pF to .5uF.
Resistors d 1.
(Burndept B.E.352) 60 watt model. Supplled Brand PYE OHMMETER TYPE 10B. 500v. test. .3 meg. ohm— 280 Resislo:s g g:d ? :g,:_
New complete with stainless steel tank 93 x 63 x 4% in. 20 k. meg. ohm. 200/250v. A.C. Brand new instrument £30. ¥
PP 30/~ 150 Hi-Stab Reslstors, }, ¥ and 1 watt.
£60. Carr. 20/-. g ; 25 Vlnepus W/W Resistors, 5%.
2. FAST NEUTRON MONITORS (Butndept 1407C) POT CORES TYPE LA 3. 10/- ea. 12 Precision Resistors 1% ( t standards
for measuring neutrons in the energy range 0.15-15 71 WAY PLUG & SOCKET (Painton Series 159) Gold included).
meV. £100. plated contacts with hood & retaining cllps. 30/~ pair. 1|z ’:’%c‘;')"" Capacitors 1 and 2% (several standards
nct .
3. Radiatlon Monitors (Burndept BN 110 MK. V) [ S0 WAY PLUG & SOCKET (U.C.L. miniature). Golid plated 12 Electraiytics (minlature and standard sizes).
0-5/50/500/5k. c.p.s. Brand new. £100. Alpha and contacts 20/~ pair. 34 way version 15/~ pair. ANY ITEM 12/6. ANY 5 ITEMS 50/-.
Beta Gamma probes availabie at extra cost. VALVE MILLIVOLTMETER (Marconi TF8988) 0-2v.
4. PORTABLE RADJATION MONITORS (Burn- complete with R.F. probe £8/10/- b p. 10/-.
dept BN 132) 0-5/50/500/5k c.p.s. With built-in LOGIC BOARDS with 31 ACY40s—38 dlodes etc  20/- ea.
Gamma probe. Brand new. £50 complete with P.P. 2/6. TELEPHONE DIALS (NeW) 20/‘ ea.
carrying harness. CO-AX RELAYS (magnetic devices) 1 change-over 12 v.w. § RELAYS (G.P.0. '3000°). All types. Brand "
S.A.E. for literature. 10% discount for 20/- ea. new from 7/6 each. 10 up quotations only.
Educational Authorities ELECTRONIC ORGAN BUILDERS. We now have instock | EXTENSION TELEPHONE (Typa 706)
P.C. boards built 1o computer standards. Each board is a ] Black or 2 tone Grey. 65/-. P.P. §/-.

SPEAKER SYSTEM (20x10x10 in.). Made to spec.
from % In. board. Finished in black leathercloth. 13x8 in.
speaker with twin tweeters complete with cross-over
50c/s-20k/c. £7.10. P.P.10/-.

SPEAKER CABINET KIT. Above mentioned cabinet only.
in kit form which you may assembie and cover to your own
choice. 40/-. P.P. 5/-.

complete 4 octave divider (4% x 3 in.). All connection data
supplied. 30/4 each. Set of 13 (gives 5 octaves to keyboard)
£16.

DIODE LOGIC BOARDS contains 10 diode gating circuits

UNISELECTORS (Brand new) 25-way
75 ochm. 8 bank § wipe 65/-. 10 bank
3 wipe 75/-.

which convert any one of 10 Inputs into an equi
binary code, 10/- each.

REED RELAYS 4 make 9/12v. (1,000 ohm.) 12/6 ea.

2 make 7/6 ea. 1 make 5/- ea. Reed Switches (13 in.) 2/-

ea. £1 perdoz

SPEAKER BARGAINS. EM.. 13x8 in. with double
Tweeters 15 ohm, 66/-, P.P. 5/-. As above less tweeters TRANSFORMERS SUB-MINIATURE REED RELAYS (1in.x in.). Welght
3 or 15 ohm, 45/- ea., P.P. 5/- —— 1 oz. Type 1. 960 ohm, 3/9v. 1 make. 12/6 ea. Type 2.

E E.H.T.1o'|/'RANSFORMER 2100-0-2100v. 40m/a. 75/- 1800 ohm, 3/12v. 1 make. 15/- ea.
[ 73 -.
EXTRACTOR/BLOWER E.H.T. TRANSFORMER (Parmeko ‘Neptune’) 3,000v
FANS (Papst) 280 m.a. £12/10/0. P.P. 50/- PRECISION CAPACITANCE JIGS. Beautifully made
- L.T. TRANSFORMER 60v. 8 amp. £5. P.P. 15/-. with Moose & Wiright Micrometer Gauge. Tvpe 1, 18.5pf-
100 cfm. 43 x4}3x2 in. L.T. TRANSFORMER 20v. 1.5 amp. 15/-. P.P. 2/6 1220pf. £10 ea. Type 2. 9.5pf-11.5pf. £6 ea.

2800 r.p.m. Wonderful buy at
50/- ea. 240v. A.C.

CYLINDRICAL FANS (Solartson). Overall size 16 x 53 x
3% in., air outlet 12 x 1% In 240v A.C. 50/- each.
P.P. 7/6 (New).

LEVEL METERS (13 x % In.). 200 micro-amp. Made in
Germany. 15/- each.

PHOTOMULTIPLIERS 6262 and 6262b. £15 ea.

RELAYS H.D. 2 pole 3 way 10 amp. contacts. 12v.w. 7/6 ea.

LIGHTWEIGHT RELAYS (with dust-proof covers)
4 c/o contacts. 24v. 500 chm 7/6 ea.

L.T. TRANSFORMERS Prim. 200/250v. Sec. 0-1/0-
3/0-9/0-27v. 30 amp. £7.10. 15 amp. £5. P.P. 15/-.

L.T. TRANSFORMER Psim. 200/250v. Sec. 0/25/35v
30 amp. £7.10. P.P. 20/-.

STEP-DOWN TRANSFORMERS Prim. 200/250v. Sec.
115v. 1.25 amps, 25/- ea. P.P. 5/-.

L.T. TRANSFORMERS Prim. 240v. Sec. 8/12/20/25v.
3.5 amp models 20/-; 5 amp model 25/-. P.P. 5/6.

L.T. TRANSFORMERS Prim. 240v. Sec 14v. 1 amp 10/«
ea. P.P. 2/6.

ELECTRIC SLOTMETERS (1/-) 25 amp. L.R. 240v. A.C.
85/- ea. P.P. 5/-.

QUARTERLY ELECTRIC CHECK METERS, 40 amp
240v. A.C, 20/~ ea. P.P. 5/-.

www.americanradiohistorv.com

STC CRYSTAL LOCKED OSCILLATOR (Synthesiser).
1K/c-20M/c. Output O dbm. 80 db att. in 1 db Steps.
Precision crystal oven. Locks oscillatos at each 100K/c.
Separate locked osclllator from 0-100K/c. £150 In excellent
condition.

PATTRICK & KINNIE

81 PARK LANE - ROMFORD " ESSEX
ROMFORD 44473
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Kinver for lﬂlﬂﬂmtm Gircuits
R.S.T. VALVE MAIL ORDER CO.
CHOOSE the audio power amplifieri.c.
BLACKWOOD HALL, 16 A WELLFIELD ROAD to suit your requirements
1 WATT, 2 WATTS, 3 WATTS or 5 WATTS
STREATHALL W10 6. 5 WATTS CONTINUOUS 10 WATT
PA246. WA
A6l 88 | ECLL800 PL509 37/8 | XR13/200 12406 10/~ | 26403 6/~ OHMS
ACT9 500/~ 30/~ | PLsos 16/8 120/- | 12AD6 11/~ | 26414 6/= PEAK POWER INTO 16
ARP38 13/~ EF9 20/~ | PTI5 18/~ | 2z66 18/~ | 12AE6 @/6 | 2G418 6/
a‘ﬁl\) gg;— El;g;-‘\ g/- ;{;5 }:;— 'g&‘l’g gg;— i“" :;9 goﬁg g;ﬂ This high efficiency amplifier will deliver
- J~ X - - | 12a17 6/~ G - f i
BT79 6%/~ | EF4l 12/~ | PYs2 10/8 | zsoo 20/~ | 124U7 /9 | 2N247 98 5 WATTS output into 16 ohms with a
g;rgs %5— El;bg :g ;;gi lg{g %g%" gg;— i-z,u;g g;a 2}33&; 1l§/l6 typical input voltage of 12mV. If feedback ]
5 8 / e 2BA = = i t ai input rises
CBL31 16/- | EFB6 6/6 | PYs2 4/8 | OAI  6/3 | 12BE6 63 | AC127 7/6 & employed °";g'6°°vg = G I g { =
CCHS8 15/~ EF89 5/8 PY83 7/- oB2 6/- 12E1  20/- AC128 /8 to maximum of m e noise output
CcvVs 95/~ EF91  2/8 PY300 25/~ 0z4 4/8 | 12K7GT 7/- ACY19 6/8 relative, to 5 Watts output, is typicaly ¥
CV?4 B8O/~ EF92  2/8 | pysoo 9/ | 1CP31 120/- | 12K8GT 8/~ | ACY20 6/- 70 dB. and quiescent current =
Cves 80/~ EFP8 15/0 | pYsol 8/6 | 1B3GT 7/3 | 42Q7GT 6/~ | ACY2l 6/~ _ . 57 -
CV315 80/- EF183 6/8 PZ30 10/~ 1Z2 25/~ | 13E1 180/- ADI40 13/6 requirement is 20mA (max.).
QV354 110/~ EF184 7/~ | QF4l 400/~ | 2D21 _6/6 | 20P4 20/~ | AF1l4 7/~
CV 3870 300/~ EF!:)OAO %tl),- QQVvo2/6 Q(C:ﬁA l;g;— g;g‘x ng/g A;ﬂg ;;-
- EFP60 10/~ 45/~ - / AF116 7/~
Gvas S | Emse’ % | qavosly. | 2k o | Bror 82 | AR 7 SL403A 3 WATTS CONTINUOUS
- 33 18 27/6 - | 2sz6GT 8/8 | BY100
Cvigouy- | ELSt 106 | qovoyso | saned " | aruy s | oion - POWER INTO 7.5 OHMS
ggnu eo/’- EL38 28/~ qum/wl A5 20/~ | 30C17 16/- NKT211 8/~
1385 EI41  10/6 05/~ | 3B24 70/~ | 30F5 17/- | NKT214 4/~ This davice consists of=a
140/~ EL42 10/8 quos -40A 3IB240M 30FL1 18/- NKT216 7/6 is device consi
cvise2 EL81 2/— 100/~ su2d ;10/- 30L15 17/~ ann 8= pre-amplifier followed by
EL84  4/9 VO6/40 241 30L17 17/- KT218 6/~ ifi
180/~ EL8S 719 QQ I90/ g | Sk 1 Lo a power amqln'nsr in one
CV1526 80/~ EL8S 8/3 QQOsN10 3B28 40/~ | 3oPle 15/~ NKT404 package and is capable of
Ovalsss2/8 | ELso 63 706 | 302 60/~ | a0PL1 16/ 12/8 operating directly from
350/- E{j_‘;go 22;5 83;2;;3 2;: _ﬂ%&h as;: 38",,3% 112;_6 ﬁﬁ;g;g g" crystal or ceramic pickups.
CV2312 35/~ EL820 6/~ 875/60 3E20 16/~ | 35L6  9/- NKT713 7/68
CV4003 10/~ EL821 7/8 L 20/~ 4C35 300/~ | 35LEGT 8/~ 0(':(10 /.
CV4004 10/~ EL822 16/~ | Q883/3 7/3 4CX 2508 35W4 /8 oC19  17/8
CV4005 8/- ELL80 20/~ | Q892/10 4/= 240/~ | 35Z4GT 8/8 0C20 16/
gvv:ggg 135- EM34 21/- | QB95/10 6/6 cxquw cxuolgoo/ 0C24 18/~
£ EMB80 7/8 8108/45 - - | oces 11/~
avis 7- | Euey o | ¥ | exison s0c5  6/3 | oca8 706 PA237. 2 WATTS CONTINUOUS
o 12{- L axzson 5001)663” oo NaS POWER INTO 16 OHMS
- 2 25/~ - i - | oces -
CV4025 7/- EY51 sf— Q81560/30 180/~ | 80 7/8 0C3s ul~e
CV4031 7/~ EY8l 7/- 6/~ BB/254M 85A1 2§/~ oC44 48
CV4033 7/~ EY83 8/6 Q81580/38 371~ 85A9 7/8 0C45 4/= . . .
gg:g:; }20/- EY84  9/- oo 20/- 5B/255M SLG 12605- oC7l  4/8 This amplifier requires a typical
OV 4046 90;_ :E}{‘Bos ,’;{; S8 “go/ e 27/8 v a8/~ gg"" g;' input voltage of 8mV {or 120mv
" 4 = 22 320/~ = ith feedback} for 2 Watis con-
CV4048 12/6 EZ4) 9/8 Q8150/80 R4G 9001  12/- 0C?5  8/- wi A
ggm% :133;2 gég‘,’ 2;: Qmmszg;g gmoY lg;g 3833 gg;: ggg g;_ tinuous power output. A smgzl7s
Ccvso 12/8 GTIC 8776 Qo312 :\‘{;g’r g’: 160B2 11/6 ocis 6 power §upp|v 91 between 9 and
DAFS1 4/8 GU20 100/~ 12/~ 574G 7/- | 100B3 878 0Csl 4/~ Volts will provide useful power out.
DAF98 7/8 QuU2l 100/~ QV04-712/6 6/3101.‘2 18- | 801 8/6 OC81D 4/-
B o | oy | gl |Gk oD an | S 34/-
730 10/ +20: - | ocsipxs
10000~ | Goa9 10 ge | SARS 16 lann gy o=
gE‘n» a/g GZz34 ﬂl_ QY8-12lbw 6AMS 3/8 g;guuw- ocsfzb 6/~
ET20 2, 37 - - e 0C82D 6/~
Dm'x:znu/ agar - mo 18 GANS 10/- e | 0582 u- PA234. 1 WATT CONTINUOUS OUTLINE
0/~ - - | ocCise &/~
pET2S HLAIDD. e | B8 76 | BAQS 83 | 7p4m oot I POWER INTO 16 OHMS AS PA237
prra " | KT8 50— g(‘;%moom 6ABT 18/~ | o %2"0;' oCI7l 8/~
50/= g;gé ;'ﬁf so- | AT 49 | o0h “goi | OFaen ?;5‘.? This very popular amplifier offers a full one
gl':;ma l:/— *Toyl 365 noa,ml% GAU.';G'QO/_ gg;;\ 3(13%; XAl0l 3/6 watt output for a3 very modest cost. It is mounted 23/
¥o1 4/~ - 3 g 1 3/ i i ) b
DFos 78 K‘f‘f(l:b) 15/ 81M2 %/6 gg‘g 22;_ :‘}22 gg;; §ﬂ}2 456 in a similar package to the PA237. lllustrated above.
in 11E12 70/- - -
DRI? 45 iy 2812 gx:«)P 434— SmEe 8- |wia s AV
DK33 /8 - | sis0p 40/~ - -
e 6;_ lé;rwma:l/a abal 86 | anie i | 938 FYid 1;:]1:: g;_ LINEAR |I.C.S. FOR ALL YOUR REQUIREMENTS
DK92 9~ | Krwea 8P61 5/~ | 6BK4 21/6 | 2050 15/- TUBES RCAtype CA3000 DC amplifier 54/9
DKsg 2:{49 10/- ""25"’2‘,?, 353%& 75— o ‘2{; 1CP31 120/~ RCAtype CA3001 Viduo amplifier 79/6
DLoz @3 | M3i3 gooi. | BTVaseiso | SBRT 17— | gese g~ | 2AFL 80/- BEAypeCASON 1 \WidR handamplitier 205
DLy4  6/9 ME140015, 95/ 6BRS 12/8 | 5672 - 3pPl 401~ RCAtype CA3020 § Watt Wide -band amplifier 32/
DLO8 7/8 e 8U3210012/6 6B87 25/~ | 5687 10/- SEGL 85/~ RCA type CA3028A Differential/cascode amp. {120MHz 20/~
DL810 12/6 ME'“"}?;‘ 8021604 ey {gﬁf 5691 28/~ | Supy 99/, RCAtype CA3028 Operational amplifier 55/2
Disic 30i- | Na1 176 | g 1oi | 64 5 | ook 302 | sar1 a0 RCAtype CA3035 Uitra high gain amplifier 30/
DL81Y 30/~ N18 19/ | Thogs ® | 6cBs &= | s 1o | SBPL 80/~ Mullard type TAA23 1 Video amplifier 56/8
Brey &~ 11/8 "o~ | 6CD6G 24/~ | 5763 13/~ | BCPL 85/= Mullard type TAA263 A, F. amplifier e
DY802 /6 rCas 11/6 | ppoa.1o 6CH6 7/6 | 5784 35 | SFP7 35/- Mullard type TAA293 Generalpurpose amplifier 21/8
E88CC 12/- pov? - 8/9 110/~ | 6CL8  8/6 | 5842 65/ gglﬁ 200;: Mullard type TAA310 Record/playback pre-amplifier 32/-
k1sor 17/6 EBOOl a6 Tow - | so 13- | os1s s | Acres so- Mullard type TAA320 MOS L.F. amplifier 13/5
- POCRE 618 24/~ | 6DKS 9/~ | 5ee3 150/ | C27A 180/ G.E. type 2N6306 Darlington pair 11/6
ﬁf\smaqgozz/e POUAE, a8 % ggt‘s lgfe 6F23 ls.’— 5899 101- Cv960 72’- G.E. type D13TI Programmable UJT 10/8
0o | Pooieolo | U 1ys | ars2 e | sem  17)- | CvBds S8~ G.E. type PA230 Audio pre-amplifies 21;.
EAF210- | popgy g | U3 278 | 6ra3 1978 | 5063 101 | cviserso/- Full tachnical data sheets are available for all the devices listad above st 1/~ each when
gg&!“ g’; PCF86 9/- g%l fg}; 636 31’6 sm lg;: gvusg]as/- purchased with i.c. These data sheets may be purchased separately at 1/6d each post free.
; PCi20018/- 6 8- 59 18/~ 378
EBC41 10/6 Porei1ae | Udos 78 | 6) /= | 6o Yool
6K7  1/9 | 060 6/~ IODES & SISTORS IN CK
EBreo ;,g %.’:3',"3}; UAbCso 88 sk7a " 2001 12;- Emilﬂ,;é;! - b wha
e 4 6K 6062 - - i
EBrss o | Forso UBCr ‘o6 | 6ke /- | fes 7. | ECRso 3/ Odes
EBL21 18/~ 9/9 | UCH4210/8 | 6L6G 7/9 | 6064  7/- | ECR35 80/~ AA119 - 1544 18 ACY4s ¥. B8C214L 4 2NE96 49 95 8D
EBL31 27/8 PCF80813/~ | yUCHS81 7/- | 6LGWGHB 8065 9/~ MW6-2 60/- AAYY 28 15134 53 ASY26 672 BCYI0 54 28897 & 2N2926 ¥
ROC3S 18/ PCH200 UCL82 6/9 17/6 | go67 10/~ | 08D  80/- AAZIS 33 18940 V- ASY2? 8. 80N 10/4 28706 33 2N3053 (%]
EOCH0 1776 | poo oo lﬂg UeLes 10 | ssqru 7/e | 6080 28/ 059 ggt Bavss V9 gl ASY28 52 BOM2 48 2N1132 109 2N3055  19%
ECC70 15/~ | Lirey 1o | U4l 1%/~ | 6Q7G 6/~ | 6073 12/- | DAL o S0 0aa7 v g. BOI21 % 2M302 W1 N30z W
ECC8) 6/~ 0/ ULas 7- | e8G7 &/~ | 6111 1278 4 A7 88 ASY29 ¢
ECC82 5/9 PCL84 8/8 uus 21/~ 68JTM 7/- | 6148 27/8 VCRI138 0491 13 . BFI8a 78 2N1303  ¥1 2N3703 »n
BOCSS 6/3 [ BCL8S 93 | UU7 21/~ | 6LIGT 8- | 7475 14— 80/~ w2 7 s e 07 ¥ om0 g o3 5 MGe 3
EOC86  6/- PCL86 9/3 | UUS 21/~ | 6BN7GT /6 | 9003  8/- | VCRISSA e 4. Ane e Bis V- grysy 46 2N1305 5/ 2N3708 7}
ECCS8 7/6 PD500 29/~ | UY4l 8/8 | 6ve@ 4/8 | 9004 2/ 50/ o ALY20 4% iy 33 grys2 &. 2N1306  8/5 2N3707 V.
ECF80 6/6 PENB420/~ UYss 5/ 6X4 4/6 Diodes VCRI130A IN6O - ACY21 &N acIsnt n BSY35A V11 241307 65 2N3708 %
ECF82 6/8 PEN46DD V1863130/- | 6X5G 4/6 | Transistors a5/ 4 ACY 210 3 2/% ;
ECH35 11/6 12/~ | VPiB 25/~ | 7B7 78 (18113 4/8 | VCRo5l8 Ies Atz Briss  Jp Tses s INIBGSI A8 ANOELS) A
ECH42 12/8 PFL200 VR105/30 7c6 228 | 18115  4/8 80/~ INB2A 9% ACY3s 18~  BC18al an 45 V109 U6 M3 188
ECH8l 59 14/- 8 78 15/~ | 18131 4/3 | VCRS17A IN87A 4% acva0 ¥s sz 38 7 IN2908  1W- 2NaDS8 4k
ECHSS 8/6 PL36  10/9 vmno/ao/ mr ge | 2152 1;;3 n748I— N9t Y- atvay 44 BCN3L ¥3 msso 18 N2924 M4 2N4OSS 5
ECL80 b5/9 PL81 8/~ 6/- | 787 a5~ | 20210 12/6 | VCRS17B
KCL83 7/= PL82  8/8 W8lM 12/6 | 7Y4 8/8 | 2G381 &/~ 46/~ MJ481 27/3 MJ491 32/1 TIP31A 17/- TIP32A 23/-
ECL83S 10/8 PL84 7/~ | XH8/100 10F1 14/ | 26382 6/~ | VCR517C
ECL8S  9/- PL308 28/~ 300/~ 11E3 70/~ | 26401 b/- 46/~ Send NOW for our Components Catatogue at only 2 post fres. This catalogue Ts packed wath information o0 a
host of up-to-the:minute components by isading manufacturers. included mie Integrated Circuits. Siicon and
Valves tested and released to A.R.B. specification if required, Germanium  Transistors.  Jwdes. Rectifiers. Resistors. Capacitors, Plugs and Sockets. et Please note that all
goods supplied by us awe brand new and guarantsed 1o fully conform to the s published specifi
Express postage 9d. per valve. Monday to Saturday DISCDUNTS: Order valve over £5-—10 per cent: Order value over £10—15 per cent Cash with order please
Ordinary postage 6d. per valve. 9 a.m.—5.30 p.m. Post and packing 1/6 per order.
Over £5 postage free. Closed Sat 1-30—2-30 p.m.
Tel. 01-769 0199/1649 Complete range of TV Tubes
available from £4.5.0. LEC’RO”IGS Lrn
SEND S.A.E. FOR LIST of 6,000 TYPES STOREBRINEr. mom
«H.E. ' STOURBRIDGE WORCS
Telephone: KINVER 2099

WW-—122 FOR FURTHER DETAILS

www americanradiohistorv com


www.americanradiohistory.com

allto

Wireless World, December

1969

R.S.C. SENSATIONAL HIGH FIDELITY STEREO ‘PACKAGE’ OFFERS

Mstching as recommended for optimum per-
formance, Compare prices with equipment and
cavinets purchased individually.

30 Watt Output

+ Goldring Transcription Turntable on Plinth.
¥ Shure or Goldring Hagnetic Pick-up Cartridge.
Y Super 30 Amplifier in veneered housing.
r Pair of Stanway Il Loudspeaker Units.
pecial total price. Four fully
86 Gns.

from any branch withi
months (see leafiet).

30 Watt Output

wlred units ready to ‘“‘plug-in”, Y Goldring €590 Ceramic diamond

‘Package’ prices apply prov

allindividual units are purchased
in 3

Y Garrard SP25 Mk. Il Turntable on Plinth.

idi
e Extremely
Attractive Plinths
finished in Teak or
Afrormosla veneer.
Tinted Transparent

Plastic  “roll over™
cover with handle.
Bpecial total price.

Four fully wired units
ready to “plug-in.”

Transparent Plastie cover 3 gns extra.
Terms Dep. £10 and 9 monthly payments £5.11.0
(Total £59.19.0)

13 Watt Output

Y Garrard SP25 Mk. 11 4-speed Player Unit, on
Plinth.
with diamond stylus. v TA12 Amplifier in veneered
housing. Y Palr of Dorchester Loudspeaker Units.

Y Goldring CS90 Ceramic P.U. Cartridge
Special total price.

51 Gns.

Carr. 25/-

tipped Cartridge.

76 Gns.

13 WATT ‘PACKABE’ «s sbove but with Garrard

Really superb performance. Yr Super 30 Amplifier in veneered housing. 3000 and Bonotone 9 TA cartridge in lleu of 44 Gns
Send S.A.E. for leaflet. Carr. 30/- ¢ Pair of Stanway Il Loudspeaker Units. Carr. 30/- sm and C890. Soecial total psice .

t cover 3 &ns. extra. Carr. 25/-
AUDIOTRINE HIGH FIDELITY AU/D‘IOTRINE HI-FI SPEAKER SYSTEMS

LOUDSPEAKERS ..., con.

struction. Latest high efficiency ceramic

tweeter.

Conelsting of matched 12in. 11,000 line 15 watt
15 ohm high quality speaker, cross-over unit and
8mooth response and extended fre-

quency range ensure surprisingiy realistic repro- OUTPUT OF 6.5
magnets. Treated Cone aurround - lo: duction. £5 |5 0 Designed for optimum performance with
low fundamental resonance. D Or SENIOR 15 watt inc. HF 124 . o any crystal or ceramic Gram P.U. cartridge.
indicates Tweeter Cone providing 28 15,000 line 8peaker £68/15. Carr.6/6. Carr. 5/9 Radio tuner, Tape recorder,
extended frequency range up to 15.000 - % 3 separate switched input sockets on each
c.p.s. Exceptional performance at low HI-Fi§ SPEAKER ENCLOSURES channel ¥ Separate Bass and Trehle controls
coat. Impedance 3 ‘or 15 ohms. Teak or Afrormosia veneer finish. Modern design.
Acoustically iined.  Prices inc. carr. Output 3-15 ohms
HF 510L 5" 10W 79/9 JES8 Bize 16 x 1) X 9in. Pressurised. Givea A.C. mains
HF 801D 8° 8W 15W 89/9 pleasing resuits with any 8in. Hi-Fi £4 |0
HF 811D 8" 10W  £4/4 HF 126 12° 15W £5/5/- eatisr. 3
HF 126D-12° 15W £5/15/~ SE8 For optium performance with any £5. |0

HF 102D 10° 10W @5/~
HP 100D 10" 15W_ £5/1

HIGH FIDEL! LOUDSPEAKER UNIT
Cabinets of latest styling Satin Teak or Atrormosia veneer.
Acoustically lined or tilled with woollen damping materiai.
Ported where appropriate. Credit terms available.

DORCHESTER Bize 16 x 11 x 8in. Appr.

Range 45-15,000 ¢.p.a. Rating 8-10 watta.

SE10 For

and Tweeter. Size 25 %

w W c.p.s. Impedance 15 ohma.

STANWAY Il 5,0 20104 « 93in. Rat-
Ing 10 watts. Incorporating Fane 13 x 8in.
speaker with rubber cone surround and
11,000 line et. High flux tweeter.

(4) High efliclency tweeter. (6) Woollen
(6) Teak veneered cabinet. (7) Circuit and
HEAR IT AT

8in. Hi-Fi ‘speaker. 22 x 18 x 8in. Ported
outstanding resulta with

10in. Hi-Fispeaker. 24 x 15 x 10ia. Ported
SE12 For high performance with 12in. Hi-Fi speaker
16 % 104in. Pressurised.

THE*YORK’ HIGH FIDELITY 3°’'SPEAKER SYSTEM
*Moderate size approx. 25 x 14 x 10 in. * Range 30-20,000 Complete kit.
® Performance comparahle

T High flux 13 x 8in. ss with units costing considerabl Y
a y more, Conslstaof (1) 121n.
b i R"'I csonel;ynhmer. lmpe- '19'9 15 watt Bass unit with cast chassis, Roll rubber cone surround for
ance 3 or 11 ohms. Carr. 7/6 ultra low resonance, and ceramic magnet. (2) 3-way quarter section

series cross-over system. (3) 8 x 5in. high flux middle range speaker

£5.15
£6.15

(Total £19/6/0).

R-SCTA I2 I3 WATT STEREO AMPLIFIER

FULLY TRANSISTORLSED SOLID STATE CONSTRUCTION HIGH FIDELITY
WATTS PER CHANNEL

* Mike® etc.

% B8iide 8witch for mono use v Bpeaker )
% For 200-250 v.
Y Frequency Response 30- &

20,000 c.p.s. —2dB % Harmonic Distortion 0.3% at 1000 ¢.p.s. Bum and Noise
—70dB Jr Bensitivitied (1) 300 mV (2) 50 mV (3) 100 mV (4) 2 mV % Handsome
bruehed silver finish Facia and Knobs. Output rating I.H.F.M. Compiete kit of
parta with full wiring diagrams and instructions. 124 GNS. Carr. 7/9. Factory
built with 12 mth. gntee. 16 GNS. Or Dep. £5/2/6 and 9 mthly pymta.

3ve

Or in Teak or Afrormosis veneer housing 19} GNS. or Dep.
£5/10/6 and 9 mthiy. pymts. 39/~ (Tota! £23/1/6.)

R.S.C.

20 Gns.

acoustic damping material.
full instructions.
ANY BRANCH

Type BML.
Bize Bj a4} x2in.
repiaces batteries supplying 1.5 v. and 90 v.
whereA.C.mains 200/250 v.50 ofs. is avallable.
Complete kit with diagram p2/@ or,
Ready for use, 3 GNS.

BATTERY/MAINS CONYVERSION UNITS

An all-dry battery eliminator.
approx. Completely ‘ ‘%>

F.W. Bridged 6/12v. D.C. Outpul Input Max. wv AC.
1a.,4/3;14a..5/8:2a.. .. 9/9; 4a. H /9.

Handsome Bcandinavian design cabinet.

Range 35.20.000 ... Impedance 150 4 GGps RS.C. AlO0 30 WATT ULTRA LINEAR
ves smooth realistic sound output, Inc.carr. o4 Highl: ith Push-Pull high
ghly sensitive. Pus g

GLOUCESTER gize 25x16x10in. 12in. High flux HI-FI AMPLIFIER 5507 it Freamp./Tone Con
12,000 line speaker. Croas-over unit and Tweeter. trol Btages. Performance figurea: Hum level —70dB. Frequency
Rating 10 watts. Frequency range 12! G response + 3dB 30-20,000 c/s. Bectionaliy wound output trana-
40-20.000 ¢.p.8. lmpedance 15 ohins. L ns. former. All high grade components. Valves EF86, EF#6, EOC83,
b | 307 807, GZ34. Beparate Bass and Treble Controls. Bensitivity

R.S.C. TAS 6 Wate HIGH FIDELIT o/ Fpay e
. STATE AMPLIFIER Deslxned for Clubs, Schools, Theatres, Dance Halls or Outdoor

.......-_-_-__———"'" 200-250v. A.C. mains operated

Frequency Ruponnc 30-

120,000 c. . Har-

vas | monic menion 0.3% at

1,000 ¢.p.s. 8eparate Baas and.

Trebie ‘Lt * and 'cut’ controls. 3 input sockets for
Mike, Gram, Radio or Tape. Input selector switch.
Qutput for 3-15 ohm speakers. Mnl semmﬂty 5mV,
Output ruting LH.F .M. In fully d case,

12 months’ guarantee for 18 gns. Tech. figs.

Fanctions, etc. For use with Electronic Organ. Guitar, String Basa,
etc. Gram, Radlo or Tape. Reserve L.T. and H.T. for Radio Tuner. Two inputs with associated
volume controls so thut two separate Inputs sych a& Gram and **Mlke™ can be
50 c/s. A.C. mamns. For 3 and 15 ohm speakers. Complete Kit parts wiring diags.. inatructions.
Twin-handled perforated cover 27/8. Or factory built with EL34 output \nlvu l"d

mixed. 200-250 v.,

15 Gns.

apply to factory bullt units

TERMS: Depoxit £8.3.0 and ® monthly payments of 34/- (Total £21/9// )Bﬂld 5 A E. for leafiet.
INTEREST CHARGES REFU On Credit Baies settled ln 3 months.

8f x 23 x 5iin. Attractive hrushed silver finish facia
piate 10§ x 3}in. and matching knobs. Complete

kit of parts with full wiring diagrams and instructions,
or hcmry built with 12 months’ guarantee. £8.18.9.

R.S.C. A11 HIGH F
7 Gns.

Carr. 7/6.

R.S.C. COLUMN SPEAKERS covered in two-
tone Rexine/Vynalr, ideai for vocalists and Public
Address. 15 ohm matching. TYPE €87 15 watts inc. five
7 % 4in. spkre. £7/19/11. TYPE C488, 30 watts. Fitted
four #in. high flux 8 watt speakers. Overall size approx,
42x10x5in. 16 Gns. Or deposit 87/- and 9 mthly
Pm‘! 34/9 (Total £18/19/8). Carr. 10/-,

TYPE C4128, 50 watts. Fitted four 12in. 11.000 lines 15
‘utt-pukera Overallsize 56 x 14 x 9in.approx, 28 Gns.
Or depoeit £5/17/@ and § monthly payments Carr. 15/-
of 54/ (Total £30/7/-).

for 3 and 15 ohm spkrs. 8.A.E.

¢ monthly payments of 23/-.
above complete kit § Gna. ¢

Size approxz. 12 x 9 x 7in. For AC mains 200-

DELITY 12-14 WATT AMPLIFIER
Push-pull uitra linear output ‘“‘built-in™ tone control
pre-amp. Two Input rockets with associated controls
allowing mixing of “mike” and gram, etc. ete. High
sensitivity. 5 valves—EOC83 (2), EL84 (2), EZ8I.
High quallty sectionally wound output transformer.
IND. BASS AND TREBLE CONTROLS. Frequency
response +3dB  30-20,000 c/s. Hum level—60dB.
BENSITIVITY 40 millivoits. For Crystal or Ceramic
PUs. High Impedance “mikes”. For Musieal Instru-
ments such aa Btring Bass, Electronic Guitars, etc.

250v. wé:;npgawk‘“ 9% Gns‘

for leafiet

Full instructions and point-to-point wiring disgrams. Carr. 11/8 (or factory bullt
124 Gns.) Twin handled metal cover 27/8.

Terms on assembled units. Deposit 99/8 and
(Total £15/8/6. RSC AILT transistorised version of

mbled 1

L g8,
Ay “,._—'t ol [t R".s.c. TFM1 SOLID STATE VHF/FM RADIO TUNER Fiigh Quality LOUDSPEAKERS

with  detailed wlring

L3 leh-leulllvily Y 200-250v. A.C. Mains opera-
diagrams and instruc- % tion. yr Sharp A.M. Rejection. Drift-tree recep-
tions: G —— -— tion. ¢ Onlpnl ample lor any amplifier (approx. 500 m.v.).

14 ns. u:f/j J Simple alignment instructions. 4 Output available

for feeding tuning meter.

Inc. Carr. Or factory bullt '_;‘-J

Y Outpnt lor leeding Stereo
Mnlllpluer. Y Tuner head nsing siiicon Planar Tran-

Inteak or afrormosia \'encer!d
cabinets. L13 137 I
10 Watt Model. Gauss 10,000

Hnes, Sorcl:r:h;x;;. {4/'9/9 (

L12 12" 20 Wait Model,
15 ohm. Bize 18 x 18 x 10in.

16¢ &ns. Or in Teak istors. Designed for standard 80 obm co-axial input. X ™~

fiufshed cabloet a8 llus:  Visuslly matching our Buper 16 ard 30 ampliters and of the same nigh standary of g;;m’f&?,;‘f;f&ﬁ:fﬁg £8/19/9
trated 19§ gns. Terms: performance and reliability. The pre-wired tuning head facilitates speed and sim- e
Deposit  £5 and 9  piicity of construction. Printed circultry. Only high grade traneistors and com- | T WO-WAY ONE AMPLIFI

monthly payinents £2. ponents used. A quality product at considerably less than the cost of comparable | Listen and speak with both

Total £23. unlts, Btereo version. All parts 20 gus. Inc. Carr. Assembled 22} gns. Inc. Carr. | handsfree. Handsome black case. 59/9

Battery operated.

R.S.C. MAINS TRANSFORMERS

FULLY GUARANTEED. Interleaved and lmpreg-

nated. Primaries 200-250 v. 50 c/s. Screened
MIDGET CLAHPED TYPE 2) x 2} x 2hin.

250 v., 60 mA, 6.3 v.2a. .......-.... . 1711
250-0-250v.. 60mA . 3v 2a. 18/11

FULLY SHROUDED UPRIGHT MOU!TI!G
250-0-260v. 60mA., 6.3v. 2a.. 0-5-6.3v. 2a.. 24/9

250-0-250v. loOInA 8.3v. 4a., 0-5-8.. 3v 3a.. 39/9
300-0-300v. 100mA, 6.3v., 4a., 0-5-6.3v. 3a.. 39/9
300-0-300v. 130mA, 6.3v. 4a., c.t.. 6. la.

For Mullard 510 Amplifier . .. 4711
350-0-350v. 100mA., 8.3v. 4a., 0-5-6:3v. 3a,_ /9
350-0-350v. 150mA. 6. »0-5-6.3v. 3a.. 719
425-0-125v. 200mA. 6.3v. 4a. c.t.. 5v. 3a . 9/9
425-0-425v, 200mA, 6.3v. 4a., 6.3v. 3a.6v. 3a 23/9
450-0-450v. 250mA. 6.3v. 4a.,ct..Bv. 3a. .. 9O/9
TOP SHROUDED DROP-THROUGH TYPE
250-0-250v. TOmA, 6.3v. 2a,, 0-5-6.3v. 2a. 23/9
250-0-250v. 100mA, 6.3v. 3.55. . oo 2719
250-0-250v. 100mA, 6.3v. 2a..6.3v. la - 2?/9
350-0-350v. 80mA., 6.3v. 2a., 4.3v. 28 .. 29/11
250-0-250v. 100mA, 6.3v. 4a., 0-5-8.3v. 3a. 399
300-0-300v. 100 A, 6.3v. 4a., 0-5-6.3v. 3a. 39/9
300-0-300v. 130mA, 6.3v. 4a., 0-5-6.3v. la.

Suitable for Mullard 510 Ampuﬂar st
350-0-350v. 100mA., 6.3v. 4a., 0-5-6.. 3v. 3 39/

350-0-350v. 150mA., 6.3v. 4a.,0-5-6.3v. Ja %,/

FILAMENT or TEA'{SISTOR POWER PACK pes
6.3 v. 1.5a. 8/9; 6.3v. 2a. 9/9; 6.3v. 3a. 13/9; 8.3v
6a, 22/9;12v. 1a. §/11; 12v. da.or 24v. 1.3a. 23/9;
0-9-18v. lia. 19/11 0-l2-26-l2v. 2a.

ll
g/o;
a. 20,9 : 8a. 36/9.
AOTY (dip UF Bias DOW iAo Eas
0-110/120v.-200-230-250v. 50-80 watts 19/9
150 watta, 33/6; 250 watts 49/9; 500 watte 105/—
OUTPUT TRANSFORMERS
2/9

Standard Pentode 8.000Q or 7,0000 to 30
Push-Pull 8 watts EL84 to 30 or 150
Push-Pul) 10 watts 6V ECL86 to 3, 6, Bor150 249

Push-Pull EL84 to 3 or 186 10-12 watts .. t']
Push-Pull Ultra Linear for Mullard 510, etc. 39/
Push-Puli15-18 w nm..ecuom.uy wound 6 L8

TE8, etc., for 3 or 1503 35/9

Push-Pull 20 watt high quality necuonnUy
wound EL34. 618, KT66, etc.to 3 or 150 59/9

SMOOTHING CHOKES

150mA.7-10H. 2500 12/9 100mA,10H,2000 10/9;

. 10H, 350Q. 8/9; 60mA.

R.S.C. SUPER 30 Mkl HIGH FIDELITY STEREO AMPLIFIER

HIGH GRADE COMPONENTS. SPECIFICATIONS
COMPARABLE WITH UNITS COSTING
CONSIDERABLY MORE
Employing Twin Printed Circults 200/250v. A.C.
inains operution.
TRANSISTORS: 9 high-quality per channel.
OUTPUT: 10 Watts R.M.B. continuous into 160
{Perchannel) 15 Watts R.M.8. continuous into 30
INPUT SENSITIVITIES: Mag. P.U. 4 m.v.
Ceramic P.U. 35 m.v. Tape Amp. 400 m.v. Aux.
100 m.v. Mic. 5 m.v. Tape Head 2.5 m.v.
FREQUENCY RESPONSE; +2dB. 10-20,000¢.p.s.
TREBLE CONTROL: +17dBto—14dBat10 Kc/s.
BASS CONTROL: +17 dB to —15 dB at 50 ¢/s.
HUM LEVEL: —80 dB
HARMONIC DISTORTION: 0.1%

CONTR!
Treble,
Monjtor 8w., Mains 8w,

INPUT SOCKETS: (1) P.U. (2) Tape Amp.
(3) Radio (4) Mic. or Tape Head. (Operation of
Input 8elector assuressppropriate equalisation.)
CBASSXS 8trong Steel construction. Approx.

x 3 x 8in.
FAL'!A PLATE: Attractive design In rigid

OLS: 5-position Input Belector, Baas,
Vol.,, Bal, Btereo/Mono 8w., Tape

us

De

at 10 Watte

MAKE OF PICK-UP OR MIC. (Ceramic or
Magnetic
CURRENTLY AVAILABLE. SUPERB SOUND
OUTPUT QUALITY CAN BE OBTAINED BY

EQUIPMENT. Unit factory bullt 28 Gaos. or

(Total £32/11/3) or in Teak or Afrormosia
veneer houeing 31 Gns. Carr. 15/-

Moving Coil, Ribbon or Crystal.)
grams.

E WITH FIRST-RATE
posit £7/5/~ and 8 mthly. payments 56/3

Terme: enk

ANCILLARY I

| R.S.C. SUPER 15

with full constructional
details and point to point
wiring dia-

monthly payments 31/1
(Total £18/3/8): or in

or

108 %00[) /11.

Record Playing Units
MONEY SAVING UNITS
Ready to plug Into Amplifier..

COMPLETE KIT OF PARTS, point to | HIGH FIDELITY | oo Conubing of Garruri
point wiring diagrams . w
and detailed instructions. 226ns. |  AMPLIFIER heavy tumtable fitted Gokiring
Carr. 15/-. | 8olld auat;- ;\vtvm{n 1: Btereo/Mono cartridge  with
EMINENTLY SUITABLE FOR USE WITH ANY J Sober | 500 o e Bl i ol e D)

zsz.

As above but with
Goldring Lenco GLAS

plastic cover included.
Inc. carr,

|2 L6ns. | RP3C

Carr. 12/8. Transcription upit and C390
ot ‘"WY b““t 15¢ | Cartridge. Cover Included.
@ns.. Carr. 12/6. Terms: 286

Deposit 4 @Gns. and 8 Inec. carr, ns.

Yarious other types

Afrormosia with Maguetic P.U, Cartridges

1,000 c.p.s. Pernpex. Bpun silver matching control knoby Deposit £7/3/8 and 9 mthly. paymente 84/= V| vepeered housing 19 Ons, | 804 ‘Lift off" or ‘Roll over
CROSS TALK: 52 dB at 1,000 c.p.s. as available. (Total £35/19/8.) Send B.A.E. for leaflet. I lpx:::'pmnl covers at lowest
BRADFORD !0 North Parade (Half-day Wed.). Tel. 25349 32 High Sereet (Half-day Thurs.). Tel. 56420 | EICESTER|  R-S-C. PLIN THS (I
~7'C M Arcade, Bri ;
BLACKPOOL (Agent) O & C Eiectronics 227 Church St. 57 County (Mecaa) Arede Brigate  rel. 20252 LEEDS | (R Playing
& Cut {

BIRMINGHAM 3031 Ge. Weatern Arcade. HI-FI_GENTRES L1p. | 73 D2le S+ (Halbdar Wea) o ai3s73 LIVERPOOL { Garrard
RS2 TZ R P WEd, MAIL ORDERS to: 102-106 238 Edgware Road, W.2 (Half-day Thurs.). LONDON '12025:

DERBY 26 Osmaston Rd The Spot (Half-day Wed.). HH el Tel. PAD 162 3000,
Tel. 41361 menconner -ane, BAM Y 40A Oldham Street {Haitday Wed) MANCHESTER 53/9 ATeo,

DARLINGTON !8Priestgate (Hali-day Wed.). Tel. 68043

EDINBURGH 33 Leith St. (Half-day Wed.).

Tel. Waverley 5766 5/9 extra under £5.

supplied.S.A.E. with enquiri

Leeds 13. No C.O.D. under
£1. Terms C.W.0. or C.O.D.
Postage 4/6 extra under £2.
Trade

Tel. CENtra
106 Newport Rd. (HaIfoday
Wed.). Tel. 47096

es 4| Blackett Street (opp. Fcnwlcks

MIDDLESBROUGH
NEWCASTLE YroN

s}’?ﬁ ete, etc. Available with
ransparent plastio
cover. Inc. carr, 6 GnS.

1 WATT TEANSISTOI

GLASGOWY326 Argyle St. (Half-day Tues.). Tel.CITy 4158 please. Open all day Sats. Store) (Haliday Wed, )-Tel.2 LD A (PR o Lot ]
MAIL ORDERS MUST NOT 13 Exchange Street (Castle M k t Bids.) 3-5 . B
HULL 9! Paragon Street (Half-day Thurs.). Tel. 20505 BE SENT TO SHOPS. R A Thur:I $.0'5671 SHEFFIELD | ror 520 ‘Lispeakers. " Brond

“WW—112 FOR FURTHER DETAILS
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750uH inductorss/-doz.
THERMOSTATS.

x {* x 11", 0.C. above
120°F. 1{a. 250v. §/-¢a.

DESK TELEPHONES

REED SWITCHES
Glass encased. switches operated by external mag-
net—gold welded contacts
Miniature, 1in. long approxhnately iin
diameter. Wil make und break up to jA, up to
300 volts. Price 2/6 each. 24/- dozen.

Not new but workable. Suit-
able for all mmlluxlions
Only 19/6 each, p. & 5/-
‘Fwo for 39/6 pont free Four
for 70/~ post free.

MINIATURE GLASS NEONS 12/6 doz.

TRIM POTS on 2 " hds. + Ta. caps. and
other combonents. l(mn ‘:()On 15K, 20K. Please
state requiremnenta. for 10/- + 2/- p. & p.

pEEE—— THIS MONTH'S SNIP me—

LARGE CAPACITY
ELECTROLYTICS. 4iin..

9 0A5, 3 0A10, 3 Pot Cores, 26 Resist
ors, 14 Capacitors, 3 GET 872. 3 GET
872B, 1 GET 875. All long leaded on
panels 13" x 47. 2 for 10/- p. & p. |/6d.

2in. diam. Screw tenninals.
Top quality German manu-
facture. Wlll withstand short
circuit discharge.

4,000uF 72V d.c. wkg. 7/6

4 for 20/-, Post free.

6.300uF 72V d.c. wke. 7/6

COMPUTER PANELS 2in. 4in.

10 for 10/~ + 1/6 p. & p. Min. 35

transistors; 25 for £1 p. & p. 3/6, min.

85 transistors; 100 for 65/-. p. & p. 6/8,

min. 350 transistors. 1.000 for £30
carr.

GIANT PANELS 5i° 4" min.
20 transistors 9 x 58 wH. Inductors,
resistors, capacitors ete. 3 for £
2/-p. & .

As above, only 21 transistors, 70
diodes. 62 min. 1/10thW resistors,
3 for 25/-. p. & p. 2/-

16,000uF 12V d.c. wkx. 6/-
11" x 44" serew terminals
2,500 55V d.c. wkg. &/-ea

0.22 MFD 250V POLLYESTERS 5/- doz.
2.2 M) 50V TANTALUM 10/- doz.
NEW PLESSEY CAPS

1 37 2000 F 25V d.c.  6/- each.
117 x 4)7 500uk 55V d.c. wkg. 8/- each.

250 Resistors § and } watt. 12/6
150 Hi-StabResistors, {, { and 1 watt 12/6

QUANTITIES AVAILARLE
EXTRACTOR/BLOWER FANS
(Papst!

100 c.f.m. 4% x 4§ x2n. 2800 r.p.m.
240v. A.C. Precision made In West
Germany by Papst. These Fans are
the best available. Genuine bargain

at 50/- each. List price.

DIODES EX EQPT SILICON
150 PSV 10Amp 4 for 10/-
150 PIV 20Amp 4 for 20/-

KEYTRONICS,

52 Earis Court Rd., London, W.8
Tel. 01-478 8499

MAIL ORDER ONLY. Retail and
Trade supplied. Export enquiries
particularly welcome.

S.A.E. FOR LIST

computer
engineering

NCR requires additional ELECTRONIC, ELECTRO
MECHANICAL ENGINEERS and TECHNICIANS to
maintain medium to large scale digital computing
systems in London and provincial towns.

Training courses will be arranged for successful
applicants, 21 years of age and over, who have a
good technical background to ONC/HNC level, City
and Guilds or radio/radar experience in the Forces.

Starting salary will be in the range of £900/£1,250
per annum, plus bonus. Shift allowances are payable,
after training, where applicable. Opportunities also
exist for Trainees, not less than 19 years of age. with
a good standard of education, an aptitude towards
and an interest in, mechanics, electronics and

computers.

Excellent holiday. pension and sick pay
arrangements. Please write for Application Form to
Assistant Personnel Officer
NCR, 1.000 North Circular Road,

London, NW2

quoting publication and month of issue.

85

Trainfortomorrow’'sworld
in Radio and Television

at The Pembridge College
of Electronics.

Thenext fulltime 16 month College Diploma
Course whichgives a thorough fundamental
training for radio and television engineers,
starts on 1stJanuary 1970.

The Course includes theoretical and practical
instruction on Colour Television receivers and is
recognised by the Radio Trades Examination
Board for the Radio and Television Servicing
Certificate examinations. College Diplomas are
awarded to. successful students.

The way to get ahead in this fast growing industry
—an industry that gives you many far-reaching
opportunities—is to enrol now with the world
famous Pembridge College. Minimum entrance
requirements: ‘O° Level, Senior Cambridge or
equivalent in Mathematics and English.

. To: The Pembridge College of Electronics .
B (Deptwwi), 34a Hereford Road, London,W.2 [

. Please send, without obligation, details of the
Full-time Course in Radio and Television.

»
u NAME. »
. ADDRESS =
| |
Al N
a B
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APPOINTMENTS VACANT

DISPLAYED SITUATIONS VACANT AND WANTED: £7 per single col. inch.

LINE advertisemesits (run-on): 8/- per line (approx. 7 words), minimum two lines.

Where an advertisement includes a box mumber (count as 2 words) there is an additional charge of 1/-.
SERIES DISCOUNT: 15% is allowed on orders for twelve monthly insertions provided a contract
is placed in advance.

BOX NUMBERS: Replies should be addressed to the Box number in the advertisement, ¢/o
Wireless World, Dorset House, Stamford Street, London, S.E.1.

No responsibility accepted for errors.

Advertisements accepted
up to DECEMBER 5 for the
J UARY lssue, subject to
space being available.

COLOUR TELEVISION
FAULTFINDERS & TESTERS

We have a number of vacancies in our Production Test Departments
for experienced faultfinders and testers.

Knowledge of transistor circuitry and experience with Colour Receivers
together with R.T.E.B. Final Certificate or equivalent qualifications
required.

These will be staff appointments with all the expected benefits.

Applications to:
Works Manager,

Rediffusion Vision Service Ltd.,
Fullers Way South,
Chessington, Surrey (near Ace of Spades).
Phone: 01-397 5411 83

" ELECTRONIC
ENGINEERS

Vacancies exist in the Test Gear Department at
West Leigh for Electronics Test Gear Engineers
capable of tull design responsibility, manufacture
and delivery to the production floor. Products
include sophisticated airborne communication
equipment, automatic production test equipment
and equipment employed in testing many ot the
Company's electronic components.

Qualifications should include H.N.C. but con-
sideration will be given to applicants with
equivalent experience.

Please apply in writing giving full particulars to the
Personnel Officer, The Plessey Company Limited,
Martin Road, West Leigh, Havant. Hampshire
quoting ref. HAV/180/6

2634

An immediate vacangy occurs at

THE WIRELESS COLLEGE
COLWYN BAY, NORTH WALES

for an additional inseructor to assist in preparing students
for P.M.G./M.P.T. examinations. The primary responsi-
bility will be the practical instruction on modern marine
radio equipment. Applicants must hold a P.M.G. Certi-
ficate and should have a sound technical knowledge.
Recent marine operating and/or teaching experience
is desirable but not essential.

Write in the first instance to the Principal. 2622

Telecommunications
Engineer

The above vacancy exists in the Scottish division of a large engineering
company operating a number of establishments in the West of Scotland,
in addition to factories throughout the United Kingdom. The successful
candidate, who will operate from the Glasgow office, will be responsible
to the Chief Electrical Engineer for planning, implementing and main-
taining the rapidly expanding communications network throughout the
Scottish factories.

Applicants should have experience in the operation and maintenance
of H/F carrier systems, automatic telephone exchange installations and
switching networks. A knowledge of data, facsimile and teleprinter
transmission and P.A. systems would be an advantage.

Qualifications required are a degree, H.N.C,, or C. & G. Full Tech-
nological Certificate in Telecommunications.

All applications are confidential and will be acknowledged. If already
employed by our client applicants name will not be divulged without per-
mission. Applicants should indicate any company to whom they do not
wish their applications forwarded. Please give details of age, experience
and qualifications to Ref. 13186/53.

Name and address in block capitals please.

S & M SELECTION, 216 BOTHWELL STREET, GLASGOW, C.2.

2610

BBC

TRANSMITTER PLANNING AND
INSTALLATION DEPARTMENT

requires
ENGINEER

for work in connection with the planning,
installation and commissioning of VHF and
UHF transmitting stations. Duties will
include assisting in the preparation of speci-
fications, negotiations with manufacturers,
liaison with other BBC Departments and
acceptance tests on equipment.

The successful candidate may be a member
of a team of several engineers each dealing
with a particular aspect of a project or
projects or he may be directly responsible
for smaller projects. He may, alternatively,
be responsible for supervising the work of
installation technicians and/or transmitter
mechanics.

Candidates must be qualified engineers and
have had several years’ experience of work
on UHF and VHF transmitters. They should
preferably be Chartered Engineers and a
university degree or equivalent would be an
advantage.

Commencing salary £2,030 p.a. to £2,238
p.a. in a scale having a maximum of £2,550
p.a. Request for application form to The
Engineering Recruitment Officer, BBC,
Broadcasting House, London W1A 1AA
quoting reference 69.E.2287 W.W. 2620
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EAST AFRICAN POSTS AND
TELECOMMUNICATIONS CORPORATION

ASSISTANT
ENGINEERS

GRADE 1

lo serve on contract for one tour of 24 months in the first instance.
Basic salary E.A. Shgs. 24300 (£ Stg. 1417) a year rising to E.A.
Shgs. 27780 (£1620) a year plus an Inducement Allowance
normally tax free, of £822 - 886 a year, paid direct into officer’s
bank in the U.K. Gratuity 25% of total emoluments drawn.
Liberal paid leave. Furnished accommodation. Overseas
Installation Grant. Free passages. Contributory pension scheme
available in certain circumstances.

Candidates, 28-45 years, should possess the City and Guilds
Intermediate Certificate (Telecomms. plus a pass in Radio
Grade 2 and must have a thorough knowledge of the installation

ledge of microwave, carrier and telegraph equipment would be
an advantage.

Selected officers’ duties will be connected with the installation
and maintenance of radio stations, and will involve travelling
to outlying stations at a considerable distance from their head-
quarters, sometimes for periods of a week or more.

Apply to CROWN AGENTS, ‘M’ Division, 4 Millbank,
London, S.W.1., for application form and further particu-
lars, stating name, age, brief details of qualifications and
experience and quoting reference number MzK 690815

and maintenance of HF and VHF radio equipment. A know-

WF.
2650

©99993999999>

COMPUTER-CONTROLLED Phn Msc Bsc

SWITCHING SYSTEMS
Dr-Ing.  Dipl.-Ing.

will be given special tasks and rising chances.
Experts in the cited fields achieve excellent salaries.
The laboratories are located in Diisseldorf (Rheinland),
Frankfurt (Main) or Munich.

Knowledge of the German language is not required.

X

In physics
or electronics

Applicants experienced in
Hardware design
Circuit design
System analysis
Switching systems

Send short form application to: D 6 Frankfurt (Main), Mainzer LandstraBe 134 -146

TELENORMA ENTWICKLUNGS-GESELLSCHAFT MBH

WwWwWWw.americanradiohistorv.com
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CONTINUOUS

Installation Engineers

Technicians & Testers
Ref. 25720

To test and commission Multiplex, Co-axial
Line and Microwave Radio Systems,

Ideal candidates will be less than 45 years
of age with practical experience on some of
the above equipment. These challenging
posts call for drive, initiative and common
sense. It is necessary for applicants to be
prepared to work anywhere in the U.K.

Applications should be addressed to
The Personnel Officer,

STC Chester Hall Lane,
Basildon, Essex.

Standard Telephones & Cables, Micro-
wave and Line Division based at Basildon
are growing fast. In order to keep pace
with this consistent growth rate we require
the following

PANSIO

Test Technicians
Ref. 27221

The diversity of products manufactured at
the Basildon Plant demands experienced
testing staff for work on complex trans-
mission systems.

Candidates should hold an ONC in elec-
trical engineering and be able to offer
considerable practical experience in the
field of testing and fault clearing all types
of land-unit, pcm and microwave equip-

ment.

R/F TEST ENGINEERS

Engineers are required for final test of Solid State R/F prototype and pre-
production equipment operating at U.H.F. and microwave frequencies.

These positions would be ideally suitable to ex service radio/radar
personnel or test engineers with experience in the use of R/F/Microwave
test equipment and a knowledge of transistorised circuitry.

The Company offers first class holiday, sick payments and welfare facilities
including an excellent group pension and insurance scheme.

Please apply in writing to:

Personnel Officer,

Etheid

www americanradiohistorv com

Engineerning Ll

Park Avenue, Bushey, Herts. Phone: Watford 28566.



www.americanradiohistory.com

APPOINTMENTS

Wireless World, December 1969 alls

AN INTERNATIONAL COMPANY

BN A 0
ENGAGED ON WORK FOR NATO
RN T O

ELECTRONICS SYSTEM 0Q.C. ENGINEER
For field assignment in DENMARK

We are an international Company engaged on the design and installation of a complex computerised air defence system with sites
throughout the European NATO countries. For the forthcoming installation phase of our project we require the services of a Quality
Control Engineer for a period of about 18 months, to supervise the standard of installation (and time schedules) for the sites
throughout Denmark.

We expect the ideal candidate to have good systems engineering experience backed by the appropriate qualifications. In addition he will
be capable by way of some previous experience of implementing quality control and inspection procedures. It is obvious that previous
radar and communications or site systems integration work would be a distinct advantage.

Although the job is by nature short term a career minded engineer will gain not only good experience in this field but would also be able
to establish good working relations with senior colleagues within the international electronic industry.

Applicants and their families should be completely mobile and able 1o take up residence in Copenhagen within 2 months of joining the
Company.

Salary and overseas allowances, which reflect the short term nature of the employment will be in the region of £4.000 p.a.

Applications giving concise details of experience and qualifications to:

R. A. Rich, Deputy Personnel Manager, Nadgeco Ltd.. 98 The Centre, Feltham, Middlesex.

We are a division of one of the world’s leading manu-
Jacturers of precision electronic test and measuring
equipment, and we are looking for a

HEWLETT hp) PACKARD TECHNICAL WRITER

to join our technical publications staff. We are thinking of
a maintenance or service technician with a sound practical
background in electronics and the ability to think and write
clearly and logically. Some knowledge of the German language

would be an asset, but is by no means a prerequisite.

We offer an attractive salary, outstanding benefits, and the
altraction of a very favourable geographic location. Please

apply to the Personnel Manager of

Hewlett-Packard GmbH, 7030 Boblingen, Herrenberger Str. 110,
Germany, Tel.: (07031) 667 205.

2659
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G@VERNMENT OF ZAMIBIIA %

REQUIRES

D
GROUND ENGINEER |
[Radio/Electrical] )

-.{

for the Government Flight Department, Ministry
of Power, Transport and Works, on contract for
one tour of 36 months in the first instance.
Commencing salary according to experience in
scale Kwacha 3408 rising to Kwacha 4056 a year
(approx. £Stg. 1988 — 2366), plus an Inducement
Allowance of Kw. 1002 - 774 (approx. £Stg. 585
452) a year. A Direct Payment of £291 is also pay-
able direct to the officer’s bank in the U.K. Gratuity
259, of total salary drawn. Both Gratuity and
Direct Payment are normally TAX FREE. Free
passages. Quarters at moderate rental. Children’s
education allowances. Liberal leave on full salary
or terminal payment in lieu.

Candidates, preferably under 50 years of age, must

have the minimum qualification of Radio ‘A
licence. Preference will be given to candidates holding
electrical ‘X’ group g. 1, with experience on
American V.H.F. VOR. HF, and possessing a
Radio ‘B’ licence.

The officer will be required to work on Piper Aztec
type aircraft and to carry out the maintenance of the
radios of the Government Communication Flight
Aircraft.

Apply to CROWN AGENTS, ‘M’ Division, 4
Millbank, London, S.W.1, for application form
and further particulars stating name, age,
brief details of qualifications and experience
and quoting reference M2Z/6809oG[WF

.
o

€Z
L

V.HF. TELEVISION RELAY &

COMMUNAL AERIAL SYSTEMS

We are planning a considerable expansion of our activities and have
the following vacancies:

I. A SENIOR ENGINEER

to have control of all aspects of systems design, planning, estimating,
installation and commissioning.

Il. ENGINEERS

capable of undertaking either:
(a) System planning and estimating.
(b) control of installation work.

or (¢) test and commissioning duties.

Candidates for these appointments must have a good background of
practical experience in this field of work, and an up-to-date knowledge
of techniques and equipment.

Applications, which will be treated in strict confidence, should be
sent to:

BRITISHZREL&Y

The General Manager,

Special Services Division,

British Relay House,

41, Streatham High Road, S.W.16 2654

www americanradiohistorv com

HENRY’'S RADIO LTD.
303 EDGWARE ROAD, LONDON, W.2
HAVE THE FOLLOWING VACANCIES
IN THEIR ORGANISATION

SALES ASSISTANTS

Young man with good general knowledge of elect-
ronic components required for our retail sales dept.
Please telephone 723-1008/9 ext. 1.

SALES ASSISTANTS

Young man with a good general knowledge of
HIGH FIDELITY EQUIPMENT required for our
retail HI-FI SALES DEPT. Please contact MR.
STEVENS, Telephone 723-6963. 2585

The Middlesex Hospital Medical School
Cleveland Street, London W1

Department of Physiology
ELECTRONIC TECHNICIAN

required for maintenance and further
development of wide range of electronic
equipment for medical teaching and research.
Well equipped electronic workshop, oppor-
tunities for developing own ideas.

Salary scale: £1025-£1285.

Applications stating age, qualifications,
experience and availability for interview,
to the Secretary, Department of Physiology,
The Middlesex Hospital Medical School,
London W1P 6DB.

2632
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SUPERINTENDENT
AVIONICS

This is a new appointment in the Component Over-
haul Division with responsibility to the Divisional
Manager for the administration and technical control
of the avionics section. This section comprises elec-
trical instrument and radio overhaul workshops and it
is desirable, therefore, that candidates have a mini-
mum of 10 vyears’ experience in the avionic
components industry, preferably in a supervisory
capacity. H.N.C. or equivalent in an appropriate
discipline. Age range 30-40.

The Company is a member of the important Air
Holdings Group and has wide interests ranging
from aircraft maintenance and conversions to
freight and baggage handling equipment

0200000000800 000000000000G000e

The salary is good with commencement open to
negotiation. Benefits include Pension Scheme. Free
Life Assurance and participation in a productivity

:‘: bonus scheme.
.:.
:.: Applications  with brief details of
.:. experience and qualifications to:
o0
® a
o The Personnel Officer.
o
e

Aviation Traders (Engineering) Limited,
Southend Airport,
Southend-on-Sea, Essex.

A MEMBER OF THE AIR
HOLDINGS GROUP

00000060 06060060606 0606060606 060600
C 00 0 00 O O) ) ()
........ eosvevee ...........‘Q [ ] ... (]

TECHNICAL
ASSISTANT

Instrumentation Investigation

This position involving the maintenance and building of
instruments and instrument investigation is in the physical
chemistry unit of Glaxo Research Ltd.

Ideally candidates should be under 25 and have reached at
least ‘A’ level standard in physics and chemistry.
Experience in the construction of electronic devices is
desirable but full training in the use of complex apparatus
will be given.

There are opportunities for promotion, day release for
further studies. generous pay scales, 3 weeks holiday,
sick pay and sports and social facilities.

Please write, quoting ref. ZH.39, to the
Personnel Officer (MRG), Glaxo Laboratories Limited,
Greenford, Middlesex. 2668

all?

Go places

as a Computer
Service
Engineer

Men under 35 with experience in light
engineering and electronics can build excellent
careers in ICL servicing computers.

We want qualified men with HNC or C & G in
electronics engineering, or a Forces training in
electronics. Or, perhaps, you have a similar
qualificationwhich provesyou havetheseriousinterest
in the subject necessary for further specialist training.

We pay realistic salaries while you train
about six months—on ICL equipment, learning
how to sort out operational problems and maintain
computers in peak condition.

You will have to take responsibility for highly
sophisticated and expensive equipment, so if you
have a worthwhile career in mind, here is the chance
to apply your expertise and initiative to the full
Career progression and promotion are limited only
by your ability.

On top of your basic salary we pay generous
overtime and shift rates, plus travelling expenses.
Working conditions in ICL are well above the
average in industry.

Write giving brief details of your career, quoting
reference WW 103 C.

A. E. Turner, International Computers Limited,
85/91 Upper Richmond Road, Putney, London
SWis.

international Computers
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Applications are invited for the position of

Assistant to the Works Director

of Oxley Developments Company Ltd., Ulverston.

Applicants must be about 30 years of age and have Higher National Certificate or a
degree in Science. Preference will be given to someone with all or part of the following
experience or qualifications :-

(1) Knowledge of modern manufacturing methods in electronics, small mechanical
components and mechanisms.

(2) Assistant or deputy to a Works Manager in a thriving concern.

(3) Experience in dealing with people, production control, and shop floor conditions ;
experience in cost accounting.
Oxley Developments is a vigorous and expanding Company offering scope and
opportunity for the right man. The Works are located in open countryside at the southern
end of the Lake District.
Applications giving details of education, qualifications, experience and salary and includ-
ing copies of two references or names and addresses of referees to be addressed to:

The Personnel Manager,
Oxley Developments Company Ltd.
PRIORY PARK - ULVERSTON - NORTH LANCASHIRE

2664

ELECTRONICS TECHNICIAN
UNIVERSITY OF BIRMINGHAM

TECHNICIAN required for the Depart-
ment of Anatomy to assist in the design
and construction of electroni¢ apparatus
for neurological research, also to partici-
pate in routine experimental procedures
Involving animals and man. Elementary
knowledge of electronics desirable, but
no previous experience in the medical
sciences is necessary. Applicants should
be studying for H.N.C. or an equivalent
qualification in electronic engineering or
physics. Salary range £773-£1,077 pa.

Apply for application form to the
Assistant Secretary (Personnel), Per-
sonnel Office, University of Birm-
ingham, P.O. Box 363, Birminghany
1S, quoting reference 401/T/139.

2614

ELECTRONIC ENGINEERS

Service Engineers required for Offices, throughout the United Kingdom,
of well-known Company manufacturing Electronic Desk Calculating
Machines. Applicants should possess a sound knowledge of basic
Electronics with experience in Electronics, Radar, Radio and T.V. or
similar field. Position is permanent and pensionable. Comprehensive
training on full pay will be given to successful applicants. Please send
full details of experience to the Service Manager, Sumlock Comptometer
Ltd., 102/108 Clerkenwell Road, London, E.C.1.

2662

TEST ENGINEERS

Vacancies exist in our test depart-
ment for junior test engineers to
undertake prototype and produc-
tion testing/servicing of advanced
signal analysis computers

Knowledge of modern digital
and/or analogue techniques is
essential.

Applications are invited from
young men holding ONC or similar
qualifications or having relevant
practical experience.

Apply giving details of qualifica-
tions and experience to

Mr. N. Elliott,

Data Laboratories

28 Wates Way

Mitcham, Surrey

01.648.4643. 2628

 ELECTRONIC
TEST ENGINEERS

Experienced Engineers/Technicians urgently required for testing Variable
Speed Thyristor Drives and Solid State Multi-track Tape Recorders.
Candidates with HN.C.JO.N.C. preferred. Previous experience in Solid
State Testing is necessary.

Salary up to £1,400 for suitable applicants. Some assistance with housing

and removal expenses may be given.

Write or phone:

Chief Inspector,
SIMON ELECTRONICS LTD.,
Bond Avenue,

Bletchley, Bucks.

Bletchley 5331 (STD. 0908 2)
2640

Loughborough University
of Technology

LABORATORY TECHNICIANS

VACANCIES exist for TECHNICIANS/SENIOR
TECHNICIANS with experience in either aeronautical
or electronic fields. Duties include assistance in the
construction and servicing of test equipment relating
10 research, student projects and general departmental
work Including mechanical consttuction and/or
electronic instrumentation.

Applicants should have basic technical qualifications
together with substantial practical mechanical of
electronic experience preferably associated with the
alrcraft industry.

The surroundings and working conditions in the
University are good and there are excellent leave
conditions for all grades. The posts are superannuable.
Salary scales:

SENIOR TECHNICIANS: £1,056-£1,311 p.a.
TECHNICIANS : £773-£1,077 pa.

Please apply in writing, giving full details, to
Professor K. L. C. Legg, Head of Department
of Transport Technology, Loughborough,

Leicestershire.
2613

PROTOTYPE DEVELOPMENT

| seek a firm or individual of proven com-
petence to design and produce prototype
important invention (provisional PAT.) in-
volving Octo-Electronics, R.F., Logic, control
circuits and small high speed electro-magnetic
mechanism (from specialists) Box No. 2635.
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join the men
who lead

Electronic
Packaging Engineer

An experienced Electronic Hardware Designer is required
to carry out thermal and structural designs on advanced
electronic systems for guided weapons.

The engineer appointed to this Job will be capable of working
on his own inltiative in the provision of design and data
service for low power electronic assemblies. He will also
be required to formulate design rules for the guldance of
less skllled personnel in the optimised design of such
assemblies. with particular emphasis on thermal manage-
ment and structural design.

Suitably qualified engineers who have been working in
these areas for the past three years at least are Invited
to write or ‘phone for an application form, quoting
Ref. 1512 to

Eric Buckmaster,
‘ ‘ 1512 Personnel Department,
A A British Aircraft Corporation,
Bnn Guided Weapons Division,
Stevenage, Herts. Tel: Stevenage 2422

& BRITISH AIRCRAFT CORPORATION

the most powerful aernspace company in Europe
2666

RADIO ENGINEER
FOR

UGANDA

We have a vacancy for a well trained radio engineer

with a good knowledge of electrical and electronic
problems.

The person we are looking for should be a good
organiser, must have real interest in his work and
must be willing to train local staff. There are
unlimited opportunities as the successful applicant
will receive on the spot training in our medical and
X-ray dept. This will necessitate regular journeys
to all parts of Uganda. Our terms of service are
good, the climate is wonderful and the work
unusual. We offer good local and overseas leave
facilities.

Those interested should write to;

Twentsche Overseas Trading Co. (Uganda)
Ltd.,
P.O. Box 7160,
KAMPALA,
Uganda,

giving details of previous experience, age and

marital status.
2580
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RESEARCH
and

DEV ELOPMENT

ELECTRONIC
ENGINEERS

...OUR WORK

Expanding exports and the increasing
complexity of our products have In

tensified our development programmes
for digital and analogue computers.
linkage and special purpose computer
peripherals. We wish to establish new
teams of electronic engineers and if

you are interested in joining us

... YOUR QUALIFICATIONS

should include a degree., H.N.C. or

equivalent. You should have relevant

experience. coupled with enthusiasm
and abihty and

... YOUR REWARDS

with Redifon will be a good salary, sta

bility of employment, a wide range of

interesting work and an opportunity to

expand your experience Into new
fields in

...OUR COMPANY

We design and manufacture flight
simulators and electronic teaching
machines for world-wide markets. The
laboratories are situated in a pleasant
part of Sussex at Crawley, mid-way
between London and the South Coast.

Application forms may be obtained from:

H. C. Hall, Personnel Manager,
REDIFON LIMITED.
Flight Simulator Division,
Gatwick Road, Crawley, Sussex.
Telephone: Crawley 28811

REDIFONE]

A Member Company of the Reditfusion Organlsa!iov:2665
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a“: v - BRITISH UNITED AIRWAYS
-Marconi Hectronics Radi

Technicians and Engineers

for St. Albans and Luton Meﬂhaﬂlﬂ

/'f' d / required for installation, maintenance and
qua I Ie Or not : repair of grand radio, teletalk and public

address systems. The man appointed will,
for the present, be the Company's only

specialist In this work, and needs to be versa-

Vacancies in all grades tile, enthusiastic and able to work with a
a . . = : minimum of supervision. Thorough knowledge
VACANCIES exist for work on testing and calibrating valve and solid-state of VHF radio equipment essential. £22 for
electronic measuring equipments embracing all frequencies up to u.h.f. in 40 hour week. Day work except for emergency

4 % H 2 call-outs. Staff travel scheme enables em-
Production, Service and Calibration departments. ployees to visit South America, Africa, etc.,

APPLICATIONS are invited from people of all ages with experience or formal far'oneitenth-of Mormal/iare:

training in electronics and from ex-Armed Services technicians. Applications to Mr. H. King, British United
SALARIES up to £1,600 negotiable and backed by valuable fringe benefits. Airways, Gatwlick Airport, Surrey. =
RE-LOCATION EXPENSES available in many instances.

CONDITIONS excellent; free life assurance, pension schemes, canteen, social
club.

373-hour, 5-day, office-hours week. JUNIOR TECHNICIAN
WRITE or ‘phone Personnel Department stating age, -details of previous
employment, training, qualifications, approximate salary required.

Required for operation and maintenance of the
closed circuit television & sound equipment, of
- a large London Theatre. Hand written applica-
Marconl tions, please, showing age, experience & salary
required to Box No W.W.2629
Instruments

Limited

Longacres, St. Albans, Herts. Tel: St. Albans 59292 JUN IOR

Luton Airport, Luton, Beds. Tel: Luton 31441

A ioe B TECHNICIAN

required in the Electronics Laboratory of the Department
of Chemistry. This post otfers an interesting opportunity
1o gain further qualifications and experience in elec-
tronics covering @ wide variety of instrumentation.
Salary on the scale £377 to £637 per annum according
to age, qualifications and experience, with day release
to attend Technical College.

Please apply in writing to the Deputy Secretary. The
University, Southampton, SO9 SNH, giving the names of

Opportunity in the
Commercial Activity k™
concerni ng Gas ROYAL HOLLOWAY COLLEGE

(University of London)

Dlscha rge Tu bes Englefield Green, Surrey.

general experience. preferably with H.N.C. or equlvalent.

We require a man to be responsibie for the tech cial policy d with a wide range of required to operate an Electronics Work Shop within
cathode discharge tubes and sxmnlar devices. the Department of Chemistry. The man appointed will
: . 5 B i P . g be mainly concerned with the deslgn and construction
He wdl_ be largely concerned with business objectives and proﬁtablhty and Wll] work with Mal.'kcung. of new apparatus and with the maintenance and repalr
Production, Development and Rescarch personnel at all levels. The appointment will be based at Mitcham, of existing aparatus.
but some travel, both within the U.K. and overseas, will be involved. Salary within the range £1,056 to £1,311 plus
The successful applicant’s outstanding characteristic shouid be a flair for business and commercial activities, Lond(i)n C:Velghllng according to qualifications and
but a _background of engineering training and experience, preferably in the design, development or e‘::’ptlalr;atl.ons together with the names and addresses
production of electronic equipment or valves, would be useful, as would sales experience in the electronics of two referees, should be sent to the College Secretasy.
industry 2631

For details of this interesting appoinimeni, write in the first instance to the Personnei Manager, Muilard
Limited, Mullard House, Torrington Place, London, W.C.l, quoting Reference: RBT/1030.

OLYMPIA INTERNATIONAL
require

i SENIOR CALCULATOR ENGINEERS (2)
u ar m (H) Te Itakg overdrespor.\dsmnhzl{ for mainten-
\'/ ance planning and outside calls.

2662 (2) To join our team of Electronic service
specialists whose main function is to deal
sEsessEsvESseEEEEERES LTI [Tl with the repair of printed circuits.

Also required

RADIO & TELEVISION SERVICING TRAINEE 18-20 years
RADAR THEURY & MA'NTENANGE Ap;?;c:::r Dictation systems department.

This private College provides efficient theoretical and practical training in the Personnel Recruitment, |
above subiects. One-year day courses are available for beginners and shortened Olympia Business Machines Co. Ltd., |
courses for men who have had previous training. 203/205 Old Marylebone Road, |
Write for details to: The Secretary, London Electronics College, 20 Penywern London N.W.I.

Road, Earls Court, London, §.W.5. Tel.: 01-373 8721. 84 2615
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Commissioning Enoineers
and Installers

TRANSMISSION DIVISION

In spite of an excellent response to our recent advertisement a continuing expansion projecting into the
foreseeable future demands that we seek additional staff.

Opportunities exist for commissioning and installation staff with experience of carrier systems to join
a well established team working on fransmission contracts both in the U.K. and overseas.

its heavy commitments also create openings for iess
experienced engineers with a good transmission background who would be prepared to accept
responsibility after a period of field training.

If you meet any of the above mentioned requirements we shall be pleased to hear from you. Please
telephone V. S. Klein, Installation Manager, or write stating age and giving details of qualifications and
experience quoting reference number BEE/468/E to the Personnel Officer, Personnel Department,
The Plessey Company Limited. Beeston, Nottingham NG9 ILA tel. Nottm. 254831 Ext. 4497.

PLESSEY®|&

The Transmission Division's

TRAINEE ELECTRONICS
SERVICE ENGINEER

A vacancy for a Trainee Electionics Service Engineer has
arisen at the MANCHESTER Office of a National Com-
pany marketing Electronic Desk Calculators. Applica-
tions are invited from young men aged 17/18 who
should preferably have had some training or practical
experience in the field of Radio, Television or Electronics
servicing or who practice these or similar subject as a
hobby.
Please write in the first instance to: Mr. §. Cuthbert,
Regional Service Supervisor, Sumlock Comptometer
Ltd., Empire House. King Edward Street, Briggate,
Leeds, LS1.6AU.

2630

SENIOR
LABORATORY TECHNICIAN

BBC have a vacancy for a Senior Laboratory
Technician in the Radio Group of Research
Department at Tadworth, Surrey. The
duties consist of constructional and
experimental work, carried out under the
direction of Engineers, on transmitting
and receiving systems including aerials and
transmission lines. The post offers a variety
of work in these fields. Applicants should
have several years experience in laboratory
work, a good basic knowledge of electrical
theory and electronic devices. and possess
O.N.C. or equjvalent qualifications. They
should have an interest in radio and tele-
vision and in associated radio frequency
measuring techniques.

The starting salary for this post is in
the range of £1,453 to £1,609 per annum
and rises by annual increments to £1,843.
However, if no candidate fulfilling the
above requirements is found the post may
be filled at a lower grade.

Write for application form (enclosing
addressed foolscap envelope and quoting
reference 69.E.2303.W.W.) to The Engin-
eering Recruitment Officer, BBC,
London WIA |AA.

2621
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ARE YOU QUALIFIED TO MOVE.

# you are a Design Engineer or in systems test technic
sales. production engineering. field service or technical writing.
jet ELECTRONICS APPOINTMENTS help you They are in
consultation with almost 800 companies on all aspects of
electronic engineering
Among our current vacancies are the following

Senior Sales Engineer, H.N.C. standard. with extensive sélling
experience in computer or computer peripheral field

Salary £3,000. London based.

Senior Design Englneav H.N.D. or eq -/alenl as Ass stant

;
=t

to Chief Engineer. Expe
and high speed counting.

£1,800. South Herts based.
This placement service is entirely free and confidential

Phone (any time day or night) or write

ELECTRONICS
APPOINTMENTS LTD.

NORMAN HOUSE * 105/109 STRAND : LONDON * W.C.2
TEL- 01-836 5557

/ 7 2 2 2 L2 L L L L4

ELECTRONIC SERVICE
ENGINEERS

The Installation and Maintenance Division of E.M.I.
Electronics urgently requires engineers with drive and
real ability to work when necessary on their owninitiative
and assist with the divisions rapidly expanding work
programme.

The successtul candidates will be engaged to work in
one of the following areas:—

* Servicing and calibration of a wide range of
electrical instruments.

% Installation and Maintenance of automation,
numerical, digital and multiplex systems.

Applicants should have had several years’ experience
of the maintenance of electronic equipment, and these
vacancies would appeal to engineers with industrial
expefience or a services background. Some travelling
will be necessary for certain positions.

Excellent commencing salaries and staff benefits.

(W CAREERS

Applications giving concise career and personal
details to.

1 M. L WATERS - GROUP PERSONNEL DEPT
EMI | Eyi LT0 BLYTH ROAD- HAYES - MIDDX

wWWwW|/8/%9
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THE UNIVERSITY OF LEEDS

PROCTER DEPARTMENT
OF FOOD AND LEATHER SCIENCE

SENIOR
EXPERIMENTAL OFFICER

Funds have been made available from
the Sainsbury Centenary Grant for the
Advancement of Research and Education
in Food Science for the appointment of
an experienced graduate electrical (elec-
tronic) engineer or similarly qualified-
person to join a research group investi-
gating the chemistry of the substances
responsible for the flavour of foods,
using combined gas chromatography-
mass spectrometry. His main duty would
be to care for the sophisticated instru-
ments involved and to develop the
instrumentation further. He would be
available also for consultation by other
research groups in the Department.
The appointment is for 3 years in the
first instance in the range £1,460-
£1,940, the point of entry depending
on qualifications and experience. Super-
annuation under F.S.S.U.
Applications (three copies) stating age,
qualifications and experience and naming
three referees should reach Dr. H. E.
Nursten, Procter Department of Food
and Leather Science, The University,
Leeds, LS2 9JT, as soon as possible.
2633

BERRY’'S RADIO requires:

(A) ENGINEER —fully conversant dictat-
ing machines.

(B) RADIO ENGINEER —practical ex-
perience Hi-Fi and radio (no TV).

(©) COUNTER SALES—must possess
good technical knowledge.

ALSO JUNIOR ASSISTANTS RE-

QUIRED, MINIMUM AGE I6.
Top Rates. Permanency.
Luncheon Vouchers. 5-day week.

25 HIGH HOLBORN,LONDON W1C|z
]

Physics Laboratory,
reference Alil.
INSTRUMENI‘/ELECTRONICS TECHNICIAN required
to work in well equipped electrical workshop. Dutles
include servicing and construction of modern electronic
equipment. Knowledge of workshop and circuit wiring
essential and candidate must have initiative and be
able to work without supervision. O.N.C. or equivalent
qualification necessary. Opportunities for turther study
by part-time day release. Salary in the range £898-
£1202 plus £125 ner annum London Weighting accord-
ing to age and experience. Apply in writing to the
Departmental Superintendent, Department of Chemistry,
Imperial College, South Kensington. London. SW.’I.(
2623
SSISTANT SOUND RECORDING AND MAINTEN-
ANCE ENGINEER. Enthusiastic and well qualified
young man required in Central London. Excellent pros-
pects tor the rleht man willlne to accept responsibility
Write giving details of qualificatlons and experience to
Box W.W. 2624, Wireless World
UALIFIED ENGINEERS considering emigration to
Australia 1970 required to join new and vigorous firm
of communications consultants. Interviews London and
Elrn;:’ngham‘ Brlef resumé to Box W.W. 2627, Wireless
Wor
RE YOU INTERESTED IN HI FI? If so. and you
have some exnerience of sellin? in the Retail Radio
Trade, an excellent opportunity awaits you at Telesonic
Ltd.. 243 Euston R9ad. London. N.W.1. Tel.01-387 7467. [2]

ARTICLES ,FOR SALE

BUILD IT i a DEWBOX quality plastics cabinet.
2 in. X 2! in. X any lenkth. D.E.W. Ltd. (W),
Ringwood Rd.. FERNDOWN, Dorset. S.A.E. for leaflet.
Write now—Right now. (78
HOW to Use Ex-Govt. Lenses and prisms. Booklets.
Nos. 1 & 2, at 2/6 ea. List Free for S.AE. H W,
ENGLISH, 469 RAYLEIGH RD., HUTTON, BRENT-
WOOD. ESSEX. 87
HF KITS and T.V., SERVICE SPARES. Suitable for
Colour: Leading British Makers dual 405/625 six
position push button transistorised tuners £5 5s. 0d.,
405/625 transistorised sound & vision IF Dpanels
£2 15s. 0d. incl. clrcuits and data. P/P 4/6. Basic dual
purpose 405/625 transistorised tuners lInel. eircuit
£2 10s. 0d.. P/P 4/6. UHF iist available on request
UHF tuners, PLESSEY Incl. valves 55/-, P/P 4/6.
EKCO/FERRANTI 4 position push button type. L
valves, leads. knobs £5 10s. 0d., P/P 4/6, SOBELL/
GEC UHF tuner kit inel. valves, right angle 'slow
motion drive assy. leads. fittings, knobs, Instructions
£5 18s. 6d., P/P 4/6. SOBELL/GEC 405/625 IF & out-
put chassis incl. circuit 32/6, P/P 4/6. Ultra 625 IF
amplifier plus 405/625 switch assy incl. circult 25
P 4/6. New VHF tuners. Cyldon C 20/-, Ekco 283/
330 range 25/-, Pye CTM 13 ch. Incremental 25/-. P/P
4/6. Many others available incl. large selection channel
colls. Fireball tuners. used good cond. 30/-, Push
button tuners RGD 612/619 type used good cond. 30/-
P/P 4/6. LOPTs, Scan cofls, Frame output trans-
formers. Mains droppers elc., avallansle for most popu-
lar makes. TV signal boosters transistorised PYE/
Labgear B1/B3, or UHF battery operated 75/-. UHF
mains operated 97/6. UHF masthead 85/-, post free.
Enquiries invited, COD despatch avallable. MANOR
SUPPLIES. 64 GOLDERS MANOR DRIVE, LONDON,
N.W.11. CALLERS 589B. HIGH ROAD. N. FINCHLEY,
N.I2 (near GRANVILLE RD.). Tel. 01-445 9118. [60
R88 MAINS TRANSFORMERS. £2/10/-. 12/24v
carbon pile voltage regulator units, 30/-. 40 amp
4-way terminal blocks. 5/-. Rotax Inverters, input 24v
DC. output 115v. 3 phase. 400 cycles, 1-8 amps. £7/10/-.
200 amp terminals. insulated heads. 8/6. Carriage and
packing extra. Also high voltage capacitors and insula-
tors In stock. Westover Electronic. Braidley House.
St. Paul's Lane, Bournemouth. Tel. 23944 (2619
ADVANCE E2 Signal Generator. 100 Kc¢/s. 100 Me/s,
£12, Hunts Capacity and Resistance Bridge. £12.
Both in 800d condition. 6 Ingles, Welwyn Garden City.
Herts. W/G 24887. {2625
BRAND NEW ELECTROLYTICS. 15/16 volt, 05, 1, 2,
5, 6, 8. 10, 15, 20, 30, 40, 50, 100, 200 mfds.. Bd Mullard
25 volt 64, 12-5, 25, 50, 80 mfds., 10d. Carbon Film

Keble Road. Oxford, mentioning
2618

SITUATIONS VACANT

FULL-TIME technical experienced salesman re-
quired for retall saies: write giving details of age,
previous experience, salary required to—The Manager,
Henry's Radio, Ltd., 303 Edgware Rd., London, W:2.

67
EDIFON LTD. require fully experienced TELE-

COMMUNICATIONS TEST ENGINEERS and
ELECTRONICS INSPECTORS. Good commencing
salaries. We would particularly welcome enquiries

from ex-Service personnel or personnel about to leave
the Services. Please write glving tuil details to-
The Personnei Manager, Redifon Ltd., Broomhill Road,
Wandsworth, S.w.18.
E HAVE VACANCIES for Four Experlenced Test
Engineers in our Production Test Department.
Applicants are preferred who have Experlence of Fault
Finding and Testing of Mobile VHF and UHF Mobile
Equipment. Excellent Opportunities for promotion due
to Expansion Programme. Please apply to Personnel
Manager, Pye Telecommunications Ltd., Cambridge
Works Halg Road, Cambridge. Tel. Cambridge 51351,
Extn. 77
ELEC’I‘RONICS TECHNICIAN required to assist in the
development, construction and installation of electronics
instruments used in blochemistry. Applicants should
possess O.N.C. or equivalent and be able to construct
and test equipment from ecircuit diagrams. Salary
according to age and experience in the range of £1,025
to £1,295 per annum. Supplementary payments for
certain qualifications. Superannuation scheme. Good
conditions of service. Applications In writing to
Departmental Superintendent, Department of Bio-
chemistry, MRC Metabolic Reactions Unit, Imperial
College, London, S.W.7. (2617
DEPARTMENT OF NUCLEAR PHYSICS, University of
Oxford, has a vacancy for a senior technician to work
with a group developing ion sources and very high
voltage devices for the Oxford 20MV electrostatic
generators. The work calls for initiative and responsi-
bility. A qualification of H.N.C. in physics or electronics
would be appropriate. Salary in the range £979 to
£1.316 p.a.. with children’s allowances and six weeks’
paid leave per year. Possibility of working for a higher
qualification exists. Write to T. L. Green, Nuclear

Resl 5. 4 watt, 5%. E12, series 10 ohms to 1| megohm.
1/6d. dozen; minlmum order 7/6. postage 1/-. The C.R.
Supply Co.. 127 Chesterfield Road, Sheffield. S.8. [2604
NEW DEVICES AT LOWEST PRICES. GE FA230 Audio

Preamplifier, 18/6 each. GE PA234 1W Audio Amplifier,
17/6 each. GE PA237 2W Audlo Amplifier, 32/6 each.
GE 2N5172 NPN 200mW Transistor, 1/9 each. IN 4820
1-5A 400V Si. Rectifler, 2/6 each. Data with Integrated
Circuits. C.W.O. P. & P. 1/- per order. JEFF ELEC-
TRONICS. York House, 12 York Drive, Grappenhall,
Warrington, Lancs. Mall order only. (2605
COLOU T.V. Luarge-screen Projectors, Cintel Model

20630. 6-ft. picture from RGB Video Inputs, with
spare CRT's. Partly dismantled for storage. Offers.
Phone 01-948 1414 (2639

COMPUTOR LINE OF SIGHT mk 3A. An Analog
Device comprising 3 19" 6ft racks full of synchros.
DC. motors. servo amps. gear boxes. Not working cheap
for quick sale. 70 ex. equip. S.T.C. sealed relavs 2 c/o
contacts 48v. 2500 coyls, offers. Mr. Summers. Gains-
borough 3940 evenings [2637

TEST EQUIPMENT — SURPLUS
AND SECONDHAND

IGNAL generators, oscilloscopes. output meters, wave
voltmeters, frequency meters, multi-range meters,
etc., etc., in stock.—R, T, & I. Electronlcs Ltd., Ash-
ville Old Hall, Ashville Rd., London, E.l1. Ley. 49?6
64
(1) Mullard Double Beam Oscllloscope. L.10l.
Excellent general condition but may possibly need
recalibrating. £80. (2) Marconi BFO. tybe TF195L.
£30. (3) Avo model 7, £15. (4) Evershed Bridge
Megger 500 volt, £20.--Burgess Lane & Co. Ltd..
Thornton Ave. Chiswick, London W.4 [2638
Marconl TF890A/4 Radar Test Set 8500-9680 Mc/s
incorporating: Klystron Signal Generator. Ther-
mistor Power Monitor. Spectrum Anaiyser, Directive
Feed Assembly, brand new, makers’ guarantee. 021-454
8305, [2660

RECEIVERS AND AMPLIFIERS
SURPLUS AND SECONDHAND
HRO Rx5s, etc., AR88, CR100, BRT400, G209, S640,

ete., in slock -R. T. & I. Electronics, Ltd.,
A:hvllle Oid Hall.

Ashville Rd.. London, E.11. Ley.
4986. (65
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SURPLUS HANDBOOKS

19 set Circult and Notes 8/8 p/p 6d.
1155 set Circuit and Notes - v .. 8/8p/p6d.
H.R.O. Technlcal Instructions X i .. 5/6 piptd.
38 set Technical Instructions e .. 5/8pip6d
46 set Working Inastructions s T <. 5/8 pip6d
88 set Technical Instructions 7= pip 64
BC.221 Circuit and Notes . iy .. 5@ pip Hid
Wavemeter Class D Tech. Inst. 5 - .. 5/86pipGd
18 set Circuit and Notes " 5/8 pip 6d
BC. 1000 (31 set) Circuit and Notes 5/8 p/p Gd
CR. 100/B.28 Circuit and Notes 10/- pip 5d.
R.107 Circuit and Notes 2i- pip 6d

AR.88D Instruction Manual - .
62 set Circult and Notes 8/6 pip 64.
Circuit Diagram 5/- each post free. R.1116/A. R, l'Z"vl,'A R 13
R.F. 24, 25 and 24, A.1134, T.1134, CR.300, BC.312, BCZH&
BC.348J, BC.348 (E.M.P.). BC.624, 22 get.
52 set Sender and Receiver clre uil« 7/0 post free.
Colour Code ludicator 2/8, p/p 6d.
S.A.E. with all enqumel please.
l’uange rates upply to U.K. only.
Mail order only to:

INSTRUCTIONAL HANDBOOK SUPPLIES
Dept. W.W. Talbot House, 28 Talbot Gardens, LEEDS 8

GEARED MOTORS

Microswitches, Timers, Meters,
Potentiometers, Capacitors, all new
6d. stamp for catalogue.

F. HOLFORD & CO.
6 IMPERIAL SQUARE, CHELTENHAM

BAILEY 30 WATT AMPLIFIER

10 Tr's as spec’d and Fibreglass Pcb €6.7.6
20 Tr's as spec’d and 2 Fibreglass Pcb’s £12.10.0
BC125/126/40361 12/- 40362 14/-
MJ481  26/- MPFI03 8/6 MJ491  30/-

R1-R27 (5%, low noise) & P. 10;6 CI-Cé (Mullard) 1 6
Mullard C431 25060mFd/64vw with clip
Ali H/Sink (Drilled 2 x TO3) 4 X 4] in.

LINSLEY HOOD CLASS A AMP

Set 10 C.F. R's §/- Set 5 Capacitors 22/6

IO‘-

MJ4B0 (Matched for <0.1% T.H.D.) per pair 426
M1481 (Matched for <0.19, T.H.D.}) per pair 52/6
2N3906/2N4058/2N697/ 2INT613 6/6 BClO9 36

Pair of H/Smks as spec d for Mono 5 X 4in. 2))-
Lekerokit Pinboard 4 X 4% in., pins & Layout  5/é
MJ480 16/6 Hunts KAI12BT 2500mFd/SOvw 12/6
1250mFd/40vw 9/- 250mFd/S0vw 3/- 500mFd/50vw 5/9

A.IFACTORS.72 BLAKE RDAD.STAPLEFORD,NOTTS.

FOR YOUR. ..
SYNCHRO & SERVO
REQUIREMENTS!

SERVO & ELECTRONIC SALES LTD.
43 HIGH ST.,ORPINGTON,KENT. Tel:31066,33976

Also at CROYDON. Tel: 01-688 1512
and LYDO, KENT. Tel: LYDO 252

WE BUY

any type of radio, television, and electronic
equipment, components, meters, plugs
and sockets, valves and transistors, cables,
electrical appliances, copper wire, screws,
nuts, etc. The larger the quantity the
better. We pay Prompt Cash.

Broadfields & Mayco Disposals,
21 Lodge Lane, London, N.12

RING 445 2713
445 0749
958 7624

AMERICAN
TEST AND COMMUNICATIONS EQUIPMENT
# GENERAL CATALOGUE AN/[104 1/6 %
Manuals offered for most U.S. equipments

SUTTON ELECTRONICS

Salthouse, Nr, Holt, Norfolk. Cley 289
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NEW 7

G

speancr sancame | || EXCLUSIVE OFFER

s Famous Eny'ish. 12" high flux. heavy cone. 10
. - watts speak.yr with built-in tweeter. 3 of
- =y 15 ohms. 12-month guarantee
39/6
‘BOOKS? [\ == || AMPEX
A ?«; NEW RELEASE MODEL FR-100 A
HI-FI COLUMN
b OCTOBER 1969 SPEAKER CABTNET DATA TAPE
b Beautifully  made.  Suitable for 7-12"  speakers
) TRANSISTOR SUBSTITUTION | [ amer lims, Somi g v smeac RECORDER-REPRODUCERS
HANDBOOK 9th Edition [‘I', | e L COMPLETELY FITTED IN 6 #. TOTALLY ENCLOSED
3 18s. net. T | | LR T et 96/ el T Yo e
I *SIX SPEEDS 1i°, 31", 7}",
o LATEST RELEASE! 157, 30" and 80° per second.

=) 43 EASY ENTERTAINMENT

5 & SCIENCE PROJECTS. Vol 1

=) Robert M. Brown and

b Tom Kneitel 24s. net.

*XINTERCHANGEABLE
HEADS.

+* 1° TAPE, 5 TRACKS.

- % UP TO 14" REEL
sm2yhgpatiam 29/6) CAPACITY.

2O AR 18/—| Herews, oM NRE
- 39 /6 i %DC to 30,000 cycles.

% UP TO 10,000 Pulse Rate.
%DRIFT FREE WITHIN 1%,

P &P 1/9 on each %SERVO CONTROL to 0.75 |
CHARGERS AVAILABLE—send SAE. for 1, wis.

e mc

G

o NOVEMBER 1969

." TRANSISTOR COLOUR TV

mo‘ o) c‘wo‘

SERVICING GUIDE ATRACK TIMMING 5u/s.
(Y . 4-TRANSISTOR *ACCURACY 10 per week.
~ Robert G. Middleton 38s. net. i . [ | St o B 78
[odcrs AUDIO ' XODULES FRONT ACCESS
%8 00 g AMPLIFIER | ewr )| TO ALL PARTS.
t’ CLOSED CIRCUITTV FOR e | N ‘ (1 watt) U\ St *POWER INPUT 105/125v 48 to 500 a/c.
1 ENGINEERS AND TECHNICIANS 1 [ 21/6 ) AMade in USA, these tine units cont the Amerleen
% Leonard E. Showalter 50s. net. 120 B | ottt ] = Ful detats on splcation.
> L e P&P 119 0n each EDITOR 19/6 FREE
5 A &P 18 on each 40-page list of over 1,000 different items in stock

~ available—keep one by you.
oP JANUARY 1970 ELECTRAMA peoe wwst. 15 High St. Halisham. Susses ou
o 3 :E.E.S Telephones. : .£3 10
ofs & S Weston 24° DB Meters. . £2 10
UNDERSTANDING AND USING 27 B i P
" . —— 1.5 to 31.0 m/es 45 O
'(’ UN'JUNCT'ON TRANS'STO Rs b 24""’“'.""' Order Service *C.ndle:&ick microphones with push to talk .
S . (Same day dispatch by Ist class mail) awiteh . ... £2 0
S. Hoberman 24s. net. PUCKA ENTERPRISES *QBC, Plutic Punchioc sd Bindioe
() O machines o o® 0 O
- Guaranteed Valves Lattice lightweight steel trisnguiar Aerial )
s W 23137 4/6 EZ“, 8/~ UInl 15/- 6BWG  16/- Masts 12 to 18 inch sides up to 200 ft. high A‘%c;:;%:
172 20/ EZd4l 8l- U282 88 6BWi  14/-
CVIRY 40/~ EZ=zo 5 UABCRO g/8 6C4 5/10 10 feet high triangular Lattice Mast Sections,
b (£ vl 20/~ EZ81 14 UAF42 HC5G / galv. 6 inch sides with mating lugs lor joining  £6 O
—~ ELECTRONIC CIRCUIT DESIGN e 123 vac 1?3,?‘ 32’;« ﬁg Bt Do ags ¢
2! =] 3 / - & .C. Testers K VOB . & 5 e 45 amassle
Farl J. Waters 30s. net. cvime 4. CYael 16/ Unkmw 76 ecie 119 e Ty LIRS s oot 24 10
(% s Cvimi4  g/3 KT 21/~ UCCHs  7/8 &P1 15/- H Tinsley Phase-splitting Potentiometers .. £75 0
Cviozs  7/)¢ KTH8  3]1/8 UCK80 10/~ gFus 23/- Measuring Oseill £32 10
o) > DAFYL 4/9 MSPENT 8/- UCH21 10/- sHom 33 HE.MI WM-3 Measuring Oscilloscopes. . ...
Bife 78 ¥ ads Lok 163 Liw g oyt Wy Lt B
b - & = . e
(3 FEBRUA RY ’9 70 o n:(;;m 48:; 1'C88 12/- U'C?l‘a:w 1.84 552‘" g'g Y Micrometer Wavemeters General Elactﬂ: r -
0 praaet Peo7 88 '3 skeaT  9/8 900/1530 and 1530/4000 m/cs each £22
0 pY#i (';’5 roso g]g U5z lg ‘i::("](o‘lr g/g *;55 h‘-cslMechax:u‘l’ Band l;l.;- Fi!:;rs e S%% 1g
- qa OBLIG / track 1° tape head assemblies with rollers. .
% LEARN ELECTRONICS THROUGH #ff | | wcc oo rocs | O7 Ure 76 6T 82 S e Wainetie Besordlas Tove malh’ s
Esncw &g PCOS 1110 i) JL eVeaT @4 E.M.L (USA) 3600 ft on N.A.B. Spools .... £5 10
=) TROUBLESHOOTING EBCiT B PoCIB 10/p UUs 18- GX4 . 49 #1° Used ditto “Scoteh” Brand 4800 1t........ £4 0
Wa ne Lemons 755 t :'_Bcs' 5/8 PC':S" 7- L;;}, Zﬁg 786 11/10 4ME.1I'RF. Wutmzt{rs up to 500 mfes.... £42 10
o \4 . net. s s 510 l;g:“:": 8/7 0a2wWA 10/ 708 8/10 #T.D.MS. Sets send/receive in cabinets...... £80 0
7 n FCPR0  6/10 POFROL gé 082 85 TR 13/8 #Collins 500 w. Radio Telephone Trans-
=y > RCHBl  5/8 PCFmre gig OU3 8/ :2::‘7“1' gg Dikters Autotune 2 to 18 mjes 230v. .
£ = - 0D 8/ 2ATE nput mew . .......ciiiiienne — . U.R.
> FM FROM ANTENNATO AUDIO 5 Yorm a8 rores 13- 1a7aT 78 12477 63 %8 Track Data High Speed Tape Readers £40 0
- ECLS3 108 PCrsos j5@ |48 2‘ jzanz gs' & Mason Dluminated Drawing Tables 50° < 36°  £17 10
~) Leonard Feldman 30s. net. . )::gm gg l;g}:g; gg 'Ts 43 1989707 3/8 JAmphenol Connector Assembling Machines  £8 10
9 7 o 1U4 6'5 20pP4 20/- Stelma Telegraph Distorilon Monitors...... £25 0
() S E:ﬁ 3/3 ‘Pgl‘;g; 18.% L 1x;f|B z 305?01' 23{3 51t. Motorola enclosed Cabiuets 19°..... ... £12 10
D 5 EF41 9/9 PCL8S 2 Ly Teletype Model 14 Tape Punches.......... 29 10
= The above are obtainable > .l';';:“l) lg.- :‘Dm g i 32}"“ lg; ’,f'.g.’ %‘6 :T;-:;TD;UBOB GSiznnla(::nan::r!sl2lloo m/cs :Bg 0
EF80 5~ PPL20D :124’9 :(Q:;I ag‘,' 30C15 15/ JSarah Trans/Recelvers and Aerlals . ....... £3 0
__'(’ from most gOOd bookshops () EFR3  10/2 PLY  10/9 ;p4q 59 %:g %g: YrSigma 12000 ohm. DPDT Sen!fd Relays.. .. £1 0
. . . o EFRS - “'"l' 18/8 3via - 30FS 1% “Frefz Alrport “Weather Man” Masts...... £25 0
or direct from the Publishers Ers  OF e &7 LYNT 59 wrL 16 75 toot hish Lattice Tritoguiar Wiad wp o
. s r ) /6 wFLI4 15/8 £ L1/ e PEPY . i e
 (see below) on remittance of %o ERSY 43 bied G0 GMeLz 150 wLis 13- JUniselectors 10 bank 25 way ex. new...... £115
T X EFus 5/4 PLo04  16/1 6AKS r:Hd :;2;:2 {g - YPrecision Malns Filter Units new.......... £1 10
the price plus 2/6 p & p. EFias @18 FLiw 35 GAKIW 8L Spily 186 *Marcon! HR 22 SSB Receivers 2/d2 mjos.... €75 0
b o > Fii90 76 PYa2 1009 CAKS 1218 supLis 150 J Avo Geiger Counters new................  £7 10
0 . EL34 10/2 PV 12/8 :;:l‘;; 2/2 B4 4/9 Carriage extra at cost on all above.
=y 92 EL41 10:2 FYso 6/~ GAME 4/¢ BPAl 27/~ All koods are ex-Governmant stores.
l-:{gl 9/9 l;y:; 5‘10 ARG 7.8 :‘23&2 1te
EL84 2 54 6 A
3 FO U I-s HA M—SA M s (9 EL8A glg PYHNY 7-: :.lA\I‘o‘, 45//3 7054 30/- We have s larze quantity of ** bits and pieces”
0P B "jl‘a‘f‘: 123 ;’m‘“" 99'5 ﬁﬁgﬁmw 15/- ::’z“ g'g we cannot list—please send us your requirements
= Ak / > Y 800 /7 6 jo BHY i 3 -
TE c H N I cAl B 0 0 Ks l»;mu u2 pydnt o !j.l}l.m 1326 ;,;‘7’:,: 125&'1 we can probably help—all enquiries answered,
S Of |Eve 720 [ e 33 e 29
2)  (W.FOULSHAM & CO. LTD) 7o) | | Eve 47 0% 158 5 Y2 s e P. HARRIS
YEOV' L ROAD s LOUG H Many others 10 stock. 5.A.E. for free price list. P. & P. 9d. per .
(y r ’ valve/2 sh. per £. Iosurance extra. Terms: Cash/P.0./Cheque with
BUCKS E N G LA N D () order. Overseas engUiries/orders welcome. O R G A N FO R D Lot D O R S ET
=y 4 207b Belsize Road, London, N.W.6 BHI6 6ER
AN\ HEN\HEO A HEHO 4 Telephone 01-328 6123 WESTBOURNE 65051
o ENECNE RN (RNE(RNE(NE {7

www americanradiohistorv. com
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ECONOMICAL!

O ) prinTED
O ciRcuits

and ELECTRONIC EQUIPMENT MANUFACTURERS
Large and small quanti

ties. Full design and
Prototype Service, As

semblies at Reasonable
Prices G.P.0. Approved
Let us solve your problems

MAINS

ynector

A REVOLUTIONARY NEW PRODUCT

cuts out plugs

K. J. BENTLEY & PARTNERS ACCURATE!
18 GREENACRES ROAD. OLDHAM RELIABLE!

Tel: 061-624 0939

Write for illustrated

Brochure & Price List

THE QUARTZ CRYSTAL CO. LTD.

Q.C.C. Works, Wellington Crescent,
New Malden. Surrey ({01-942 0334 & 2988)

WW-—114 FOR FURTHER DETAILS

It's the Newest, Safest and

WIRELESS SET No. 38 A.F.V. Freq. range 7.3 to 9.0 Mc/s. Work- o

ing range § to 2 miles. Size 10} x 4 x Gjln. Weight S{lb. Quickest way to connect

Includes power supply 8lb.—and apare valves and vibrator also El s H

tank serial with base. £7 per pait or £3 10 0 single. P.P. 25/-. ectrical Equipment

MODERN DESK PHONES. red, green, blue or topaz. 2 tone to the mains

grey or black, with internal bell and handset with 0-1 dia.

£24/10/-. P.P. /8. No  plugs—no  sockets—no  risk

llltWAY Plg?’s.gunox INTER-COM TELEPHONES In Bake- of bare wires. To connect anything

case with junction box handset. Thoroughly overhauled. i il

Guaranteed. £6/10/- per unit. L " A electrical. from an _9sculluscupe 10

20-WAY PRESS.BUTTON INTER-COM TELEPHONES in Bake- an electric drill, simply open the fuse housing. dopvess_lha

lite case wlth Junction box. Thoroughly Overhauled. Guaran- keys, insert the wires and ciose the housing. A neon light
on the front of the Keynector glows to indicate proper
connection. Mufti-parallel connections can be made up

teed. £7/15/- per unit.
10 13 amps. Keys are colour coded and lettered LEN for

TRANSFORMER LAMINATIONS enor-
mous range in Radiometal, Mumetal and
H.C.R., also ’C** & ""E’’ cores. Case and
Frame assembilies.

CONNECTING WIRES

TELEPHONE COILED HAND SET LEADS, 3 core, 5/8. P.P. 1/~
ELECTRICITY SLOT METER (1/- in slot) for A.C. mains. Fixed

tarlff to your requirements. Bultabie for hotels, ete. 200/250 v.
10 A. 80/-,15 A. B0/-, 20 A. 100/-. P.P.7/6. Other amperages
avallable. Reconditloned as new, 2 years® guarantee.
QUARTERLY ELECTRIC CHECK METERS. Recondlitioned
as pew. 200/250 v. 10 A. 42/8; 15 A. 52/6; 20 A. 57/6. Other
amperages available. 2 years® guarantee. P.P. 5/

8-BANK UNISELECTOR SWITCHES. 25 contacts. alternate
wiping £2/15/-: 8 bank half wipe £2/15/-; 6 bank hall wipe,
26 contacts 47/8. P.P. 3/6.

FINAL END SELECTORS. Relays. various callers. also 19
Receivers in stock. All for callers only.

23 LISLE ST. (cer 2969) LONDON W.C.2

Closed Thursday 1 p.m. Open all day Saturday

Large selection of stranded single p.v.C.
covered Wire 7/0048, 7/0076, 14/0076 etc.
P.T.F.E. covered Wire, and Silicon rubber
coverad wire, etc.

J. Black

OFFICE: 44 GREEN LANE, HENDON, N.W.4
Tel: 01-203 1855. 01-203 3033
STORES: 30 BARRETTS GROVE, N.16
Tel: 01-254 1991

quick identification. The Keynector casing is in two-tone
plastic and measures Sin. x 3in. x V}in. Please send for
further information.

issued by
E.B. INSTRUMENTS

DIVISION OF ELECTRONIC BROKERS LTC.
49-53 Pancras Road. London, N.W.1. Teiephonet 01837 7781

WWw—113 FOR FURTHER DETAILS

TAPE RECORDERS FOR
RESEARCH, INDUSTRY AND
PROFESSIONAL AUDIO

single and multichannel

| 8CORWELL LANE, HILLINGDON, MDX.

HAYes 3561

SCIENTIFIC TEST

ELECTRONIC

WE PURCHASE
COMPUTERS, TAPE READERS AND ANY

AND SOCKETS, MOTORS, TRANSISTORS,

RESISTORS, CAPACITORS, POTENTIO-
METERS, RELAYS TRANSFORMERS, ETC.

49 Pancras Road, London, N.W.1. 01-837 7781

EQUIPMENT. PLUGS

BROKERS LTD.

LAWSON BRAND NEW
TELEVISION TUBES

12° Types £4.10.0

14° Types £4.19.0

17" Types £5.19.0

19° Types £6.19.0

21” Types £7.15.0

23* Types £9.10.0

19 Panorama £8.10.0
23* Panorama £11.10.0
19° Twin Panel £9.17.6
23° Twin Panel £12.10.0

Carriage and insurance

12°-19°—1216
21*-23*—15/0

The continually increasing demand for tubes of the very
highest performance and reliability is now being met by
the new Lawson *“ Century 99 range of C.R.T.s.
“Century 997 are absolutely brand new tubes
throughout manufactured by Britain's largest C.R.T.
manufacturers. They are guaranteed 1o give absolutely
superb performance with needle sharp definition screens
of the very latest type giving maximum Contrast and
Light output; together with high reliability and very
long life.
“ Century 99 are a complete range of tubes in all
sizes for all British sets manufactured 1947-1968.
Complete fitting instructions are supplied with
every tube.

2 YEARS FULL REPLACEMENT GUARANTEE

WW—111 FOR FURTHER DETAILS

LAWSON
TUBES

18 CHURCHDOWN ROAD
MALVERN, WORCS.
Tel. MAL 2100

EeTRICITYS,

ANYWHERE

BEST EVER 200/240 VOLT “MAINS SUPPLY FROM
12 VOLT CAR BATTERY. Exclusive World Scoop PurChase.
The tabulous Mk2D American Heavy Duty Dynamotor
Unit with a massive 220 watt output and giving the most
britliant 200/240 volt performance of all time. Marvellous
tor Teievision, Drills, Power Tools, Mains Lighting, AC
Fluorescent Lighting and all 200/240 volt Universal AC/DC
mains Made at cost for U.S.A, Govt.
by ODelco-Remy. This hi is b

elsewhere. Brand New lnd Fully Tested only £4.19.6 +
10/6 postage. C.0.D. with pleasure. Money back if not
delighted. Please send s.a.e. for Interesting illustrated
details. Dept. W.W., STANFORD ELECTYRONICS, Rear
Derby Rd., North Promenade, Blackpool, Lancashire.

JOIN'I”

LOCATOR

Techmation Limited
58 Edgware Way Edgware
Middx Tel 01-958 5636

for electronic components-by return

WW—112 FOR FURTHER DETAILS
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BAILEY PRE-AMPLIFIER

High quality pre-amplifier circuit described by
Dr. A. R. Bailey in the December, 1966, “Wireless
World*”. This is a low distortion circult of great
versatility with a maximum output of 2 volts making it
suitable for driving Bailey 20W and 30W Amplifiers,
Linsley Hood Class A Amplifier and many others All
normal pre-amplifier facilities and controls are
incorporated. A new Printed Circuit Board containing
Jatest modifications 7in. by 3lin. features edge con-
nector mounting, roller tinned finish and silk screened
component locations. This board is availabie in S.R.B.P.
material or fibreglass and the complete Kit for the
unit contains gain graded BC.109 transistors, polyester
capacitors and metal oxide resistors where specified.

BAILEY 30w AMPLIFIER

All parts are now available for the 60-vole single
supply rail version of this unit. We have also designed
a new Printed Circuit intended for edge connector
mounting. This has the component locations marked
and is roller tinned for ease of assembly. Size is also
smaller at 43in. by 2%in. Price in SRBP material 11/6d.
in Fibreglass 14/6d.

BAILEY 20W AMPLIFIER

All parts in stock for this Amplifier including specially
derigned Printed Circuit Boards for pre-amp and
power amp. Mains Transformer for mono or stereo
with bifilar wound secondary and special 218V
primary for use with CZé Thermistor, 35/6d., post
5/-.

Trifilar wound Driver Transformer, 22/6d., post |/-.
Power Amp., 12/6d., post 9d.

Reprint of ** Wireless World "’ articles, 5/6d. post free.

DINSDALE Iow AMPLIFIER
All parts still available for this design.
Reprint of articles 5/6d., post free.

LINSLEY HOOD CLASS A AMPLIFIER

Parts now available for this unit including special mate
black anodised Metalwork and all power supply
components.

PLEASE SEND S.A.E. FOR ALL LISTS.

HART ELECTRONICS,
321 Great Western St., Manchester 14
The firm for quality.

Personal callers welcome, but please note we are
closed all day Saturday.

BAKER “SUPERB’ 20 WATT
12in. LOUDSPEAKER ]

BRITISH MADE THROUGHOUT
Suitable for all Hi-Fi Systems.
Provides rich clear sound
recreating the musical spectrum
virtuaily flat 4-5dB, 20-17,000
cps. Latest double cone with
massive “Ferroba”  ceramic
magnet, Flux density 16,500
gauss. Bass resonance 22-26cps.
Plastic Cone Surround.
Coils available 8 or 15 ohms.

Price £15 Post Free

ELECTRIC MOTORS

(120v. or 240v. A.C))
Clockwise 1,200 R.P.M. off load
Heavy duty 4 pole 50maA.
Spindle } x 3/20 in. diameter.
Size 24 % 23 X |f in.

BARGAIN 1 7/6 P;vsb‘

PRICE

TRANSISTOR AMPLIFIER
WITH LOUDSPEAKER

A self-contained portable
mini p.a. system. Many
uses—Parties, Baby Alarm,
Intercom, Telephone or
Record Player Amplifier.
Attractive rexine covered
cabinet size {2x9x4 in.,
with powerful 7 x 4 in,
speaker and four transistor
one watt power amplifier.
Uses PP9 battery. Brand

new In Maker's carton with 75/- Post 4/6
full maker's guarantes.

THE INSTANT BULK TAPE
ERASER AND RECORDING HEAD
DEMAGNETISER

\ Lt sac. 42/6 3
EXTENSION SPEAKER

Smart plastic cabinet speaker with 20ft.
lead for transistor radio, intercom, mains
radio, tape recorder, etc. 30/_ Post
Size: T¢in. x 5¢in. x 3in. 2/6
RETURN OF POST DESPATCH — CALLERS WELCOME
HI-FI STOCKISTS —SALES — SERVICE —~SPARES

RADIO COMPONENT SPECIALISTS

337 WHITEHORSE ROAD. CROYDON. Tel: 01-684 1665

Al far
only

h":_' ]

al2s

Thanks to a bulk purchase
we can offer

BRAND NEW

P.V.C. POLYESTER & MYLAR
RECORDING TAPES

Manufactured by the world-famous reputable
British tape firm, our tapes are boxed in polythene
and have fitted leaders, etc. Their quality is as
good as any other on the market, in no way are
the tapes faulty and are not to be confused with
imported, used or sub-standard tapes. 24-hour
despatch service.

"

Should goods not meet with full approval, purchase
price and postage will be refunded.

S.P 3in. 1601t 2/-  Sin. 600ft. 6/
Ll S§in. 900ft. 8/~ 7Zin. 1,200ft. 9=
Lp, J3in. 225 2/6 Sin. 500ft. 8/6

5%in. 1,200fc. 10/-  7Zin,

f3in.  350ft.  4/6 Sin. 1,200fc. 12/
D.P. { 53in. 1,800ft. 18/- 7in. 2,400fc. 20/-

Postage on all orders 1/6

1,800t.  13/-

COMPACT TAPE CASETTES AT
HALF PRICE
60, 90, and 120 minutes playing time, in original
plastic tibrary boxes.
MC 609/- each. MC 90 12/6 cach. MC 12018/3 each.

STARMAN TAPES

28 LINKSCROFT AVENUE
ASHFORD, MIDDX.
Ashford 53020
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NEW GRAM AND SOUND
EQUIPMENT

CONSULT first our 76-page illustrated equipment
catalogue on Hi-Fi (6/6). Advlsory service, generous

terms to members. Membership 7/6 p.a.—Audio Supply

Association, 18 Blenheim Road, London, w.4,
01-995 1661, (27
LASGOW.—Recorders bought, sold, exchanged;

cameras, elC., exchanged for recorders or vice-
versa,.—Vlictor Morris, 343 Argyle St.,, Glasgow, C.2.
8

TAPE RECORDING ETC.

IF‘ quality, durability matter. consult Britain’s oldest
transfer service. Quality records from your sultable
tapes. (Excellent tax-free fund raisers for schools
churches.) Modern studio facilities with Stelnway
Grand.—Sound News, 18 Blenheim Road, London. W.4
01-995 1661 (g
TAPE to disc transfer, using latest feedback disc
cutters; EPs from 22/-; s.a.e. leaflet.—Deroy,
High Bank, Hawk St., Carnforth. Lancs. [70

VALVES

VALVE cartons by return at keen prices; send 1/-
for all samples and list.—J. & A. Boxmakers, 75a

Godwin St.. Bradford, 1. (10
OR hire CCTV equipment including cameras

monltors, video tape recorders and tape—any period.
—Detalls from Zoom Television. Amersham 5001. (75

ARTICLES WANTED “

URGENTLY REQUIRED
ALLTYPES OF RADIO TELEPHONE EQUIPMENT

ESPECIALLY PYE CAMBRIDGE AND
VANGUARD MOBILES. ALSO BASE
STATIONS ANY CONDITION,
WORKING OR NOT. Top prices paid.

WE ALSO REPAIR ALL TYPES OF RADID
TELEPHONE EQUIPMENT

SOUTHERN RADIO & T.V. SERVICE

1 BACK HAMILTON STREET
SALFORD 7 LANCS.
Telephone 061-792 4929 2656

ANTED, all types of communications receivers
and test equipment.—Detalls to R. T. & 1.
Electronics, Ltd.. Ashville Old Hail, Ashville Rd., Lon-
don. E.11.  Ley 4986. (63
\ ANTED—smal!l quantity PYE Vanguards—AM25B
with connecting cablet and cradles, must be clean
and serviceable. Price and details nlease to: Raymond
McAteer, Radio Engineer, Main Street, Garvazgh, Co.
Londonderry. N. Ireland. (2568
ANTED, televisions, tape recorders. radlograms,
new valves, transistors. etc.—Stan Willetts, 37
Hlgh St.. West Bromwich, Stafls. Tel. Wes. 0186 [72
WAN’I‘ED GEC RELAYS, sealed. 12v, 180 ohms. four
make-before-break  contacts, Also  tantalum
Capacitors 750uF, 3v. Tel. 021-454 8305. {2657

VALVES WANTED

WE buy new valves, transistors and clean new com-

ponents, large or small quantities. all detalils.
quotation by return.—Walton's Wireless Stores, 55
Worcester 8t. Wolverhamnton. A2

CRAP R.F. Heating and Transmitting Valves wanted.

TY5-500, TY6-800, TY7-600. ESA 1500, BR 1126. May

be Interested in other types. Good price pald for valves

still under vacuum. Electronic Heat Co.. 01-654 illgge
2

CAPACITY AVAILABLE

IRTRONICS, Ltd.. for coll winding. assembly and
wiring of electronic equipment, transistorised sub.

unit sheet metal work.—3a Walerand Rd.. London.
S.E 13. Tel. 01-852 1708 (61

LECTRONIC and Electrical Manufacture and

Assembly. Prototypes and short production runs.
East Midlands Instrument Co. Ltd., Summergangs
Lane. Gainsborough. Lincs. Tel. 3260. (88
1\ ETALWORK, all types cabinets, chassis, racks,

etc,, to your own specification. capacity avallable
for small milling and capstan work up to lin bar.—
PHILPOTT'S METALWORKS, Ltd.. Chapman St.,
Loughborough. (%)
PLASTIC Injection Moulding Speclalists in short runs
up to 1 oz. Low tooling costs.—K.T. Plastics Ltd.,
Dept. 10,
01-845 2824.

TECHNICAL TRAINING

ECOME °‘Technically Qualified” in your spare time,
guaranteed diploma and exam. home-study courses

in radio. TV, servicing and maintenance. R.T.E.B.,
City & QGuilds, etc.,, highly informative 120-page
Gulde—(free.—Chambers College (Dept. 837K), 148
Holvorn, London. E.C.1 [16
ITY & GUILDS (Electrical, etc.), on ‘*Satisfaction
or Refund of Fee’ terms. Thousands of Dasses
For details of modern courses in all branches of eiec-
trical engineering, electronics, radio, T.V., automation.
etc.; send for 132-page handbook—free.—B.I.LE.T
(Dept. 152K), Aldermaston Court. Aldermaston, Berks.
1

23 Hanters HIll, South Ruislip, Middx.
[90

(13

RADIO officers see the world. Sea-going and shore
appointments. Trainee vacancies during 1970.
Grants avallable. Day and boarding students. Stamp
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for prospectus. Wireless College. Colwyn Bay. (80
TECHNICAL TRAINING IN Rado, TV and Electronic:

through world-famous ICS. For detalls of proven
home-study courses write: ICS, Dept. 443, Intertext
House, Stewarts Road. London. 8.W.8. 24
TV and radio A.M.LLE.R.E,, City & Gullds. R.T.E.B.;

certs., etc., on satisfaction or refund of fee terms:
thousands of passes; for full detalls of exams and hom~
training courses (including practical equipment) in all
branches of radio, TV. electronics, etc., write for 132
page handbook—free; please state subject.—British
Institute of Engineering Technology (Dept. 150K},
Aldermaston Court. Aldermaston. Berks. (1

JUITION

NGINEERS.—A Technical Certificate or qualifica.
tton will bring you security and much better pay.
Elem. and adv. private postal courses for C.Eng.
AMILERE., AMSE. (Mech. & Elec). City &
Guilds, A.M.I.M.I.. A.l1OB., and G.C.E. Exams.
Diploma courses In all branches of Engineering—
Mech., Elec., Auto, Electronics, Radio. Computers.
Draughts, Bullding, etc.—For full details write for
FREE 132-page guide: British Institute of Engineer-
ing Technology (Dept. 151K). Aldermaston Court.
Aldermaston. Berks (4
INGSTON-UPON-HULL Education Committee.
College of Technology. Principal: E. Jones, M.Sc..

F.R.1.C.

FULL-TIME coiurses for P.M.G. certificates and the

Radar Maintenance certificate.—Information from

golllege of Technology, Queen’'s Gardens. Klngston-uptin-
ull, 18

BOOKS, INSTRUCTIONS,ETC

MANUALS. circults of all British ex-W.D. 1939-45
wireless equipment and Instruments from original
R.E.M.E. instructions; s.a.e. for list, over 70 types.—
W. H. Balley, 167a Motflat Road. Thornton Heath
Surrey, CR4-8PZ. [6s

BUSINESS OPPORTUNITIES

OPPORTUNITY for good TV Service Engineer with
capital to invest with active participation in old
established London retail business of the highest
standing. Write in confidence stating age and detalls
of experience. Box W.W. 2626, Wireiess World.

XPERIENCED technical author living in isolated

country district requires writing to do at home.
Could visit site anywhere in England about once a
fortnight.—Box W.W.2636.

Classified copy for the
JANUARY ISSUE of
WIRELESS WORLD

should arrive at this office not later
than 12 p.m., Thursday, 4th Dec., 1969
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CLEARWAY

to lower
production costs
with
ADCOLA

m Precision Tools

i1l For increased efficiency find out more about
‘ our extensive range of ADCOLA Soldering

Equipment—and we provide:

* THREE DAY REPAIR SERVICE % INTER-
CHANGEABLE BITS—STOCK ITEMS *%
SPECIAL TEMPERATURES AVAILABLE AT
NO EXTRA COST.

ADCOLA TOOLS have been designed in co-
operation with industry and developed to
serve a wide range of applications. There
is an ADCOLA Tool to meet your-specific
requirement. Find out more about our ex-
tensive range of efficient, robust soldering
equipment.

‘ No. 107. GENERAL ASSEMBLY TYPE

Fill in the coupon to get your copy of
our latest brochure:

ADCOLA PRODUCTSLTD ' .
Adcola House - Gauden Road * London - SW4 i C—QLE
Tel. 01-622 0291/3 Grams: Soljoint, London SW4

Please rush me a copy of your latest brochure:

|
|
|
COMPANY . e |
|
1
|
|
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When soldering fine copper wire, ordinary tin/lead
solder alloys will absorb some of the copper, so that
the diameter of the wire will be reduced.

Ersin Multicore Savbit Type 1 solder contains a
small percentage of copper so that the solder is
already ‘saturated’ with copper and will not absorb
it from copper wire or copper laminate.

Savbit will also prolong the life of copper soldering
iron bits by 10 times, thus eliminating the need for
frequent resurfacing of copper bits and by keeping

7ib. REELS

Available in standard wire gauges
from 10-22 swg., on strong
plastic reels.

the copper bits in good condition, the soldering
speed and efficiency are increased.

Savbit Type 1 alloy contains 5 cores of non

corrosive extra fast rosin based Ersin Flux. Melting
point is 215°C. Recommended bit temperature
is275°C.

Savbit Type 1 alloy with Type 362 Ersin Flux has
received Ministry approval under number DTD.900;
4535. It may be used for soldering processes on
equipment for Services use in lieu of solder to BS.219.

11b. REELS

Available in all standard wire
gauges from 10 -34 swg.,

on unbreakable plastic

reels. (From 24 -34 swg. only
1 Ib. is wound on one reel.)

SIZE1 CARTONS
In 14, 16 and 18 swg.
Packed in a coil, so it
can be drawn out
through the top of

the carton.

SIZE 5

Contains 10ft. of 18

swg., packed in a :
unique handy

dispenser.

SIZE 12
90ft. of 18 swg.
on a plastic reel,

packed individually

In a carton.

HOLLAND

Ersin Multicore Savbit Alloy is
used by Bull Nederland of
Amsterdam, Holland for the
assembly of administration and
statistics machines.

NEW ZEALAND

Ersin Multicore Savbit Alloy is
seen being used at the factory
of Bell Radic Television Corpn.
Ltd., Auckland, New Zealand.
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