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Review of digital microcircuits
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If you design and manufacture electronic equipment such
as computers, radar systems, avionics etc., you will
know all about Ferranti high precision transformers. You
will know all about their quality and reliability, in short

they are engineered by Ferranti standards. They have
bit too popular if anything,
always been pretty popular
for we were continually pushed to meet delivery dates.
Faced with this situation, we did the obvious thing
expanded production. Not just a bit but dramatically.
A brand -new factory was raised at Dundee. New
equipment installed - -more production teams recruited

-a

-

and trained.
Now it's all ready. You can have the same transformers,
built to the same high standards, but more of them and

Ilr

lot quicker.
Right now there are 5000 different designs in existence.
If we can't suit your system out of that lot, number 5001
will be just for you. And you can have a prototype
more quickly than you thought possible.
If you need transformers of outstanding precision
and reliability -however adverse the operating
conditions, get in touch with Ferranti.
Write or telephone for immediate attention:
FERRANTI LTD., TRANSFORMER GROUP, DUNSINANE
AVENUE, DUNDEE, SCOTLAND" Telephone 0382-89311
a

formation

is transformer production at Ferranti, Dundee

Now in production at Ferranti Dundee; resin -cast and oil -filled
hermetically sealed transformers, chokes, pulse transformers and delay
lines for electronic and electrical applications, including special
lightweight versions for airborne use. High temperature transformers
for use in aircraft with operating winding temperatures of 250 'C.
A range of open type 'C' cored transformers for commercial applications.
Resin cast HV current -limiting power units for electrostatic applications.

VISIT FERRANTI'S STAND E202 AT THE INTERNATIONAL
LONDON ELECTRONIC COMPONENT SHOW AT OLYMPIA

FE RRANTJ
5T199 ®
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SEE US ON STAND NO C105
AT THE INTERNATIONAL COMPONENT SHOW
i

OLYMPIA 20 -23RD MAY
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With the Multimeter module and an
optional a.c. converter, the new Avo
Digital System measures not only a.c. and
d.c. voltages but also a.c. /d.c. current

i

and resistance.
Other plug -in modules convert the Display

Unit into a Digital Timer /Counter, a Digital
L.F. Generator and other high - performance
laboratory digital instruments.

this

new modular
Digital system
from Avo
is much more
than a DVM

Even with the Multimeter module
the System gives you :

WW-006 FOR FURTHER DETAILS

45 ranges of d.c. voltage, current and
resistance measurement
75 ranges of measurement including
a.c. voltage and current if the optional
a.c. converter card is inserted
10% over -range on all ranges without
loss of accuracy
fully floating guarded input
accuracy (Vdc): 0.05% of indication
0.05% of full range value
_}
full -range accuracy at quarter or half
of full range
50 -way socket for print -out signal
Get full details of the versatile
new Avo Digital System from
Avo Limited, Avocet House,
Dover, Kent. Telephone:
Dover 2626. Telex 96283. mom.'
:
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Adens

is the namepleased to

íT1i

you

Anders offers the most comprehensive
and efficient meter service and we do mean
service available.
N.B. The variety of meters in our new catalogue
is a revelation
and now we've got extensive new
centralised premises for a better- than -ever service.
Manufacture and distribution of electrical
measuring instruments and electronic equipment.
The largest stocks in the U.K. for off- the -shelf
delivery. Prompt supply of non- standard
instruments and ancillaries. Sole U.K. distribution
of FRAHM vibrating reed frequency meters and
tachometers.

No matter what your meter requirements, we meet them. Fast. Anders
holds the largest stocks in the U.K.
for off -the -shelf delivery, so the
meters you need yesterday,
ordered today, can probably be
with you tomorrow. In quantity,
too. If you've got special problems
like non -standard requirements,
give us a ring. Our technical
department creates panels to
individual needs.

-

-
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ANDERS METER SERVICE
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Anders Electronics Ltd.,
48 -56 Bayham Place,
Bayham Street,
London, N.W.1.
Telephone: 01- 387 9092
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New pulse tetrode for low power
radars added to EEV's range
-a

The new C1179
high vacuum beam
tetrode designed
primarily for the
output stage of

power amplifier
pulse modulators
in 5kW -10kW radars.

i
AO.

I
C1179

C1148

output
Anode
dissipation power
max. (W)
(kW)

1

C1166

C1150/1

C1149/1

C1148

Service
type

I

i

I

Pulse

Type

o

Il

Anode
voltage
max.
D.C. (kV)

Pulse
anode
current
max. (A)

Heater
ratings

(V)

40

130

14.0

12

6.3

(A)

Base

5.0

B5F

C1149/1

CV6131

60

330

20.0

18

26.0

2.15

B4A

C1150/1

CV427

60

205

17.5

15

26.0

2.15

B4A

C1166

60

205

17.5

15

6.3

9.0

B5F

C1179

18

65

8.0

6.3

2.8

B7A

9.0

English Electric Valve Co Ltd

Send for full data on the
EEV range of pulse

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

amplifier tetrodes

Please send me full details on your range of pulse tetrodes.
I am particularly interested in using a pulse tetrode with the following parameters:

Anode
dissipation

Pulse

output power

Anode
voltage

Pulse

anode current

POSITION

NAME
COMPANY
ADDRESS

TELEPHONE NUMBER
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QUAD 50 is a single channel 50 Watt amplifier

designed for Broadcast, 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 -12,'--"x6,= "x42"
Complete the coupon and post today.
Please send me full details of the QUAD 50 Amplifier

NAME
POSITION

QUAD
for the
closest approach
to the
original sound

I

COMPANY

I

ADDRESS
I

I

(BLOCK CAPITALS)

I

I

ACOUSTICAL MANUFACTURING

I

HUNTINGDON.

Telephone: Huntingdon (0480) 2561'2
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Choose your duplexer devices
from EEV's extensive range

U
BS332

BS802

BS824

BS390

BS834

Brief data on some of
the many types
available.

BS310

BS458

BS814

BS834

2000 -12000

2500

BS870

1240-1365

2500

Pre TR cells

TR

limiter cells

Solid state microwave switches

Peak

power
(kW)

Type No

TB cells

BS460

(MHz)

Product

TR cells

BS452
Frequency
range
Band

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

BS310

X

9375

BS814

X

9000-9700

200

BS828

X

9325-9425

50

BS392

S

2925-3075

0.5

BS460

X

8500-12000

0.5

5-200

*For protection of travelling waveguide amplifiers

English Electric Valve Co Ltd

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

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

waveguide switches.

Please send me

a

copy of "Duplexer Devices ". I am interested in

Frequency range

a

tube with the following parameters :
Type of cell

Power
POSITION

NAME
COMPANY
ADDRESS

TELEPHONE NUMBER
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1h

prepare

now
for tomQrrow's
world
Todaythere is a huge demand 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.I., the Home Study Division of McGraw -Hill Book
Co., can provide.
C.R.E.I., Study Programmes are directly related to the
problems of industry including the latest technological
developments and advanced ideas. Students claim that
the individual tuition given by the C.R.E.I. panel of experts
in each specialised field is comparable in technological
content with that of technical colleges.
Why C.R.E.I. Courses are best

-

No standard text books are used
these are often considerably out -of -date when printed.
C.R.E.I. 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.I., 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 * Television
Engineering * Radar and Servo Engineering
City and Guilds of London Institute: Subject No. 49 and Advanced Studies No. 300.
POST THIS COUPON TODAY FOR A BETTER FUTURE
(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.
To C.R.E.I.

CREI
Member of the
Association of British
Correspondence Colleges
C.R.E.I. (London), Walpole House,
173 -176 Sloane Street, London S.W.1.
A subsidiary of McGraw -Hill Inc.

My interest is City and Guilds
NAME
ADDRESS

El

please tick

General

EDUCATIONAL BACKGROUND
ELECTRONICS EXPERIENCE
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EEV glass and ceramic hydrogen thyratrons are

extensively used to provide more precise and
efficient high speed switching. Here are some of
the reasons why :
1 Their short anode delay time of between 20
and 120 nanoseconds depending on triggering
method.
2 Low jitter generally of 1 to 2 nanoseconds but
down to less than I nanosecond depending on
heater supply.
3 The negligible change in anode delay time
typically only 10 nanoseconds over a long period
of use.
4 A high peak inverse voltage capability of 20kV
immediately following pulse.
5 The low trigger power required.
6 The wide operating voltage range of 1 kV -120kV
with four tubes.
7 The ability to control anode delay time and rise
time of current, using reservoir.
8 The wide reservoir range for maintenance of
gas pressure typically 4.5V to 5.7V.
The standard range plus EEV's ability to meet
special requirements means that virtually any
high speed switching application can be met.
Here are a few
Radar modulators with a system output power
of 10kW -10MW.
Medical linear accelerators with RF
accelerating powers up to 15MW.

-

EEV thyratrons-

for better

high speed

switching

:

Particle

3

liner accelerators with

Spark chambers
For pulsing light shutters such

as Kerr or

Pockel cells.

Electronic crowbars and energy diverters

Type

Peak

Peak

Peak

power
output

forward
voltage
max

anode
current
max

(kV)
40
20
80
120
40
80
25

(A)
2500
350
2500
2500
6000
5000
1000

max

(MW)
Brief data on some
of the ceramic types
available.

RF

accelerating powers up to 50MW. They may also
be used in first -stage particle beam choppers.
Particle beam benders where a network of
stored energy needs to be discharged into a
deflection coil or other device somewhere on the
accelerating ring.

CX1154
CX1157
CX1168
CX1171

CX1174
CX1175
CX1180

50.0
3.5
100.0
150
120
200
12.5

Heating
Factor
(V.A.p.p.s.)
30 x 109

7x10°
70 x
70 x
60 x
140 x

109
109
109

109

9x109

max

(A)
3.0
0.35
2.5
2.5

6.0
6.0
1.25

English Electric Valve Co Ltd

Send for full details
of the complete range
of EEV thyratrons.

am particularly
interested in using

Mean
anode
current

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

Please send me full data on your complete range of glass and ceramic hydrogen thyratrons

I

a

thyratron with the
following parameters:

Application
Peak power output

POSITION

NAME
COMPANY
ADDRESS

Peak forward voltage
Peak anode current

TELEPHONE NUMBER
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PYE SPANS THE WORLD

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

rely on

with tomorrow.

the vital contact

Sri.

..

.........

J
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L

t

Pye' Pockettone Personal
Radiotelephone
New battery economy circuit

Pye
VHF

Ex-

remely light- weight and compact
Reception free from noise and interterence
Minimum of controls
t

Transmit

button automatically ex-

fends antenne Hearing aid socket
Easily accessible batteries.

r

'Bantam' Portable

Pye VHF

Radiotelephone

Fully transistorised transmitter and
receiver
Very high performagce
receiver
Crystal filter selectivity
0 5W transmitter
output
250mW
audio power
Long endurance with
rechargeable or dry batteries
Can
be used with external antenna to give
nreeter range Weatherproof.

`S

Pye Westminster
Front Mounted Radiotelephone
Completely solid state 5-8W R.F.
output
-10 channels with solid
state switching
Suitable for all
climates
Meets all relevant specstications.
1

Pye

Radiotelephone

Fixed Station
Solid -state receiver and transmitter
10 -15W
R.F.
Field-effect
output
transistors used in receiver Suitable
for all climates Electronic squelch
Designed to meet all relevant speci-

(cations.

. `'+
;

-

r

w,

e

,.

r,

SingleSidehand

Remote Mounted Radiotelephone
Completely solid state
5 -8W R.F.
output
-10 channels with solid state
switching Illuminated channel Indlcator
Suitable for all climates
Meets all relevant specifications.

:"

-,...

'Pioneer'
Radiotelephone
Fully transistorised
Pye

Fully
(p. e. p.) R.F. output
transistorised receiver
C. W. tacililies provided
Sideband selection
by crystal filter
Carrier insertion for
a.m. compatibility
Fixed or mobile
application
Advanced transmitter
design.
-

Pye

Fixed Station

Solid state receiver and transmitter
8 -10W R.F. output
Very high R.F.
selectivity using field -effect trensistors
Very low noise factor
Electronic squelch A. C. or 24V d.c.
Suitable for all climates
operation
Designed to meet all relevant spec.
tications.

_

.

Radiotelephone
125W

_

Pye UHF Radiotelephone

For use with
automatic. CB manual, or magneto
exchanges Weatherproof cabinet
Unattended
operation over long
periods
Facility for fitting privacy
ectifiltpment Optional single antenna
operation.

Pye 5-

Circuit UHF

Radiotelephone
Compact 5- circuit radio terminal
Fully - transistorised
channelling
equipment Frequency-shiftsignalling
Continuous unattended operation in

'Westminster'

1

PYE
equipment
gives you

instant -contact
with mobility

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

PYE TELECOMMUNICATIONS LTD. Cambridge England Telephone: Cambridge (0223) 61222 Telegrams: Pyetelecom Cambridge Telex: 81166
WW -013 FOR FURTHER DETAILS
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Be safe...use EEV magnetrons
in your marine radar
Peak Output

Frequency
Range (MHz)

Power (kW)
(Typical
Operation)

Equivalents
(not complete)

M5063
2J42

3025 -3075

50

2J70B

9345 -9475

8

BM1002
M513B
M515
M597
M598B
599A/B

9415 -9465

21

JP9 -15B

9345 -9405

22

J P9-15, YJ1110

9380-9440
9380-9440

25

YJ1120

9380-9440

22

9415-9475

3

9415-9475
9345-9405

30

Type
Brief data on some of
the many types
available. The
complete range covers
S- Band and X -Band
types from 3 -80kW.

M5022
M5031

M5043
M5039

10

JP9-2.5D,
JP9-2.5E, 7028
YJ1121

9

9380-9440

5.8

9345-9405

22.5

M515

M5063

..s`

'

ME1101, CV3676,
MAG3, M526

M 599A/ B

M513B

r

English Electric Valve Co Ltd

Send for full details
of EEV marine
magnetrons.

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

Please send me full data on your range of marine magnetrons.
am particularly interested in using a marine magnetron with the following parameters.
Pulse Repetition
Pulse
Peak Output
Frequency
Rate (p.p.s.)
Length (ps)
Power (kW)
Range (MHz)
I

POSITION

NAME

COMPANY
ADDRESS

TELEPHONE NUMBER
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Exploring the Hewlett-Packard
Universe of Electronics
Instrumentation
...it keeps expanding to reveal new
solutions to your measuring problems.
1
Two oscillators from among
2 Plug -in scope system
3 Low -priced digital voltmeter
4 Universal counter
5 Hewlett- Packard Journal

17

2

`.`'ti.

tr

Do you work with ac
circuits? You'll then
want to explore our soft
spot for oscillators.

A scope system that's
big in versatility
and small in size

-randThis is about an expansion -happy scope
system. We call it the hp 180A. It is
uaranteed against obsolescence by our
etermination to keep adding to the
eady respectable lineup of versatile
g -ins. This list already includes 50 MHz
100 MHz amplifiers, 4 and 12 GHz
samplers, a 35ps time -domain
reflectometer and a four- channel amplifier
just to mention a few.
Storage and variable persistence come with
the 181A main frame. You can store
traces for hours or weeks, and see slow
signals by varying persistence from 0.2 sec
to more than one minute.

The very first instrument from hp was a
Wien Bridge RC oscillator. That was back
in 1939. We've had a soft spot for
oscillators ever since... to the point where
hp oscillators are today, world known for
their excellence.
Now there are 17 different oscillators,
including two new ones we'd like you meet.
Both feature 0.5% (0.05 dB) flatness,
FET's in the bridge for improved stability,
< 0.1% (-60 dB) distortion, and balanced

output.

a 5 Hz - 1.2 MHz
frequency range and an output of 5 Vr ms.
You can operate it with line power,
mercury battery or rechargeable battery
pack. Price: £142 including duty
The all -solid -state 180A scope system is
Model 209A generates simultaneous sine
compact and portable. It has the
and square wave outputs from 4 Hz to
ruggedness and environmental tolerance
2 MHz. Output amplitudes independently
you need for field applications. The large
adjustable to 10 Vrms (sine wave) and
8 x 10 cm CRT assures excellent viewability.
20 V peak -to -peak (square wave).
hp 180A main frame: £375
Price: £180 including duty
hp 181A main frame, with variable
Get in touch with us for the full story
persistence and storage:
about our complete selection of oscillators.
£848 excluding duty.

Model 204C has

WW-015 FOR FURTHER DETAILS
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E

3

26-UK

digital voltmeter for
the fair sex?
A

just about all the measurements for which
electric counters are used. The 53258 thus
measures frequency, period, multiple
period averages, ratio, multi- ratios and
simple or complex time intervals from

100nsto108s.
The frequency range is O to 20 MHz. The
nine gate times, from 0.1 psec to 10s,
are derived from a crystal oscillator whose
aging rate is less than 1 part in 1081 da y.

For accurate time interval measurements,
you can select slope, level and either
ac or dc coupling for the start and stop
channels.
A scope marker output from the 53258
allows you to intensify the triggering points
or the entire measured segment. It has
complete remote programming capabilities,
BCD output, and buffer storage.
Throughout, it was our aim to give you a
counter combining high versatility, high
accuracy and low price. £695 including duty.

Why not? Isn't many a production line
staffed by girls? And don't the ladies
also contribute their share to quality
control? Don't they rate a rugged,
foolproof digital voltmeter of their own ?
Of course they do. That's why hp designed
the 3430A, for use by inexperienced
personnel. And this low- priced instrument
is equally handy for repair and

view of
5 RAn&Dinsider's
at Hewlett- Packard

laboratory work.
The 3430A has a large, easy -to -read

3 -digit display, with a 4th digit for 60%
overranging. Polarity and decimal point
are indicated automatically. Measurement
range: ± 100 mV to ± 1000 V. The chance
of circuit loading is reduced by the
10 megohm input resistance in all ranges.
No need for frequent calibrations either.
The 3430A maintains its ±(0.1% of reading
+ 0.1% of range) accuracy for 90 days.
May we send you the data sheet?
The 3430A is priced at £259 and it's
made in Britain.

4 Why we call it a

universal counter

4,40

.a
The

Hewlett -Packard Journal is

HEWLETT

a

PACKARD

monthly publication written by members of

I026356

We call the hp 53258 a universal counter
because it has built -in capability to perform

the hp research and development team.
Their articles may be devoted to the
design considerations behind our latest
instruments. Or they may deal with
applications. Or they may discuss such
diverse research projects as atomic
hydrogen masers, new writing techniques
for graphic recorders, or precision
temperature measurements.
What it all adds up to is an insider's view
of our research and development
programme; a close -up of the ideas
responsible for hp's consistent leadership
in electronic measuring instruments and
scientific data processing equipment.
Your subscription to the Hewlett- Packard
Journal will cost you no more than a
postcard asking us to add your name to
the mailing list.

WW -016 FOR FURTHER DETAILS

Hewlett-Packard Ltd.
224 Bath Road, Slough, Bucks, Great Britain
33 341

Tel.

European Headquarters.
Hewlett -Packard S.A.
Rue du Bois -du -Lan 7,1217 Meyrin -Geneva
Tel.

(022/ 41 54 00
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Comprehensive range for civil and military authorities
as well as domestic users in more than 50 countries.
Teonex now supplies a full range of British made valves and semi -conductors (or their
Continental equivalents) to authorities operating stringent quality control, and to
private individuals right across the world. Current price list and further particulars
available on request from:

TEONEH LIN1ITED
E,
PEGO

2a WESTBOURNE GROVE MEWS

LONDON

W11

ENGLAND

TAAUf

;4 4

TEONEX

AVAILABLE ONLY
FOR EXPORT

i
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Ferrograph Series 7a lifetime of recording
Ferrograph Tape Recorders have been
famous ever since 1949. A lifetime's experience of making fine recorders goes into
every one of Ferrograph's brilliant new
Series 7.

And there is a lifetime's recording in every
Ferrograph instrument. Many of the earliest
Ferrographs are giving perfect service
today, nearly twenty years later. You can be
sure your Ferrograph will do the same for
you. It will give dependable service for
many, many years to come. It will keep its
value. It will need the minimum of service.
Spare parts will remain available for a
lifetime's recording. That's how Ferrograph
got its name.
Available in Mono, and in Stereo with
and without end amplifiers: combining a
unique range of 30 recording facilities,
including:
All silicon solid-state electronics with FET
input stages and wide input overload margins.
Vertical or horizontal operation.
Unit construction: The 3 individual units i.e.
tape deck, power unit and amplifier complex are
mounted on a single frame easily removable from
cabinet for service or installation in other cabinets
or racks.
3 motors (no belts). 3 tape speeds.
Variable speed spooling control for easy
indexing and editing.
Electrical deck operation allowing pre- setting
for time -switch starting without need for machine to be previously powered.
Provision for instantaneous stop/start by
electrical remote control.
Single lever-knob deck operation with pause
position.
Independent press-to- record button for safety
and to permit click -free recording and insertions.
81" reel capacity.
Endless loop cassette facility.
Internal loud speakers (2)-1 each channel on
stereo, 2 phased on mono.
4 digit, one-press re -set, gear-driven index
counter.
2 inputs per channel with independent mixing
(ability to mix 4 inputs into one channel on
stereo machine).
Signal level meter for each channel operative
on playback as well as record.
Tape /original switching through to output
stages.
Re- record facility on stereo models for multi play, echo effects etc, without external connecdons.
Meters switchable to read 100 kHz bias and
erase supply with accessible preset adjustment.
Three outputs per channel i.e. (I) line out
level response. (2) line out -after tone controls.
(3) power output -8-15 ohms.
Power output 10W per channel.
Independent tone controls giving full lift and
cut to both bass and treble each channel.

-

Retractable carrying handle permitting carrying by one or two persons.

U.K. Retail prices from £150 incl. P.T.
See and hear Ferrograph Series 7 recorders

at your local Ferrograph stockist, or post
coupon for details and address of nearest
Ferrograph specialist (or ring 01- 589 4485)

II=r

tia7 mum maim

MI

7'

KPH
FERROGR
MItltl
rTo the Ferrograph Co Ltd, Mercury House, 195 Knightsbridge, London

'
'

Please send me FREE brochure on Ferrograph Series 7 Tape Recorders
OR send me the new Ferrograph Manual, for which I enclose £l

S%%7

0, Pleas,'

1

fl tick

1

NAME

1

1

I

ADDRESS

1

w

L---------- --- ----------1
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New ideas, new designs, new concepts, revolutionary
techniques in plastics.

What makes them possible? What do they make possible?
See for yourself-under one roof.
Europe's international plastics exhibition.

18 -27 JUNE

OLYMPIA LONDON

Open 12.30 p.m. 18 June, then 9.30 -6.30 daily except Sunday.

Admission 10s.

Sponsored by British Plastics with the Co- operation of th. British Plastics Federation and with Euromap approval.

POST NOW
The Exhibition Manager, Interplas 69,
Dorset House, Stamford Street, London S.E.1.
I am interested. Full details please.

Name

Position
Company
Address

WW -019 FOR FURTHER DETAILS

1

We're expanding ou- case -ange with
:he Series 'D' range of INSTRUMENT
CASES - six sizes h -eight bu: all with
9" wide apertures and 12 " in intend
depth behnd front parel. These cases
start with a panel height of 14" and range
n increments of 1-44' up to 1 O_'. All cases
1

are fitted

with two -e-ractaule front leg,

-o allow :he casas tc be tilted, and
can be supplied Stith or without front
landles. Finished in charcoal grey
organasol and suppliec complete with
;rort panel fixing screws. Aval able im-

mediately -rom stock.
See it on our Stand - No. E223
I.L.E.C.S., OlympiE.

-

at the

VERO ELECTRONICS LTD.
u6

8k"

u5

7"
54

u4
u3

u2

31,"
1 36

u1

INDUSTRIAL ESTATE
CHANCLERS FORD
HANTS. S05 2ZR
ChanJI=rs Ford 292' 4
Telex 47 51
E

BRANCHES AND AGE:N TS
THROUGHOUT
THE WORLD

Vero

-- 20 FOR FURTHER DETall.S

WW

TELECOMMUNICATION

AND ELECTRONIC
COMPONENTS
®KCo-11?
54n, -70- b00Y-

I

EXPORT-IMPUR T
Electric RC- Element

Resistors
Condensers
Rotary resistances

Electromechanical
components

Connectors
Switches
Ferrite materials

Transformers
Tube sockets
Relays

IMPORT Semiconductors, Electron

III'
OO

BUDAPE}.T

UL

tubes

ELEKTROMODUL
Hungarian Trading Company for Electrotechnical Components

BUDAPEST, XIII., VISEGRADI UTCA 47 a -b
Telephone: 495 -340; 495 -940. Telex: 3648; 3649
WW-021 FOR FURTHER DETAILS
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e
You have a choice of two
Solartron's DVM's in the medium
price range.
On the one hand, the LM 1426.
Accuracy 0.01 %+ digit. Five digits,
reading up to 11,000 full scale.
Resolution to 10 microvolts. A
further 2.5 microvolts with an
additional x 4 range.
On the other, you have the
LM 1420. Reading up to2,300full scale.
Internal Weston cell calibration.
1

5,000Mí2 imput resistance and 130 dB
noise rejection.
Now which is the best one ?
Both.
We've already delivered over 7,000
of the 1420. For price performance it's
unbeatable. It's the chosen
instrument in many laboratories.
But Solartron also recognise the
need for a slightly higher degree of
accuracy, on occasion, and designed
the 5 -digit LM 1426 to meef that r.ed.

Which one you choose depends
on the type of work you want it for.
Perhaps it'd be as well to send
for both our data sheets. Especially
if you're in two minds.

The Solartron Electronic Group Limited Farnborough
WW-022 FOR FURTHER DETAILS

SOLARTRON
A khlumberger Company
A force to reckon with

Hampshire

England

Telephone 44433

i

In almost every -tome in this country there is an item

of electrical and e ectronic equipment which incorporates one of tF-e iundreds of components made by
Ariel. It's not surprising really, to find us in all these
domestic and industrial products. For we have the very
latest equipment available in our extensive toolrooms, high speed progression press
shop, injection and compression

El

1.-

E

P00

I

.

f:

lrrtw

nr

i

111
i
I
moulding rooms coil and transformer winding and
vacuum impregnation plants. Anc when we can't buy
the correct equipment we design and make it ourselves! Come and see the range and meet the team
behind it, will make you realise why so many manufacturers already specify Ariel. We're
on stand B63 at the RECMF exhibition
at Olympia from May 20th to the 23rd.

www.americanradiohistory.com
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ERIE Vibration -Proof

Tantalum Type T41

Every T41 tantalum capacitor has more than
one string to its bovv. Ir addition to the supreme
advantages of a solid tantalum construction, the
T41 is proof against vibiacion and acceleration.
It also has a moisture -oroof ny,on cladding in a flat
rectanc ular package form for high coriponent density.

NMI

111111111111111111

ERII
ELECTRONICS
LIMITAD

Ful detat

s

freely aailable on request from

Erie Electronics Limited
South Denes
Great Yarmouth, Norfolk
Phone : 0493 4911 Telex 97421
:

WW-024 FOR FURTHER DETAILS

Erie T41 solid

tantalum capacitors are
RIGHT ON TARGET
for performance under
arduous conditions.

Wireless World, May 196
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a
a

1

The best pick -up arm
in the world

Write to SME Limited

Steyning

Sussex

England

WW-025 FOR FURTHER DETAILS

Wireless World, May 1969

A21

FOR SUPERB QUALITY AND WORL:

WIDE DISTRIBUTION HALTRON
OFFER A VAST SELECTION OF
VALVES FOR ALL AREAS OF
RESEARCH AND INDUSTRY

FOR QUALITY, RELIABILITY AND
ON
HALL ELECTRIC'S SPEED,

WORLD -WIDE AVAILABILITY, RELY
INTELLIGENCE
AND REPUTATION

I7
HALTRON
RADIO

VALVES & TUBES

All enquiries to:
Hall Electric Ltd., Haltron House, Anglers Lane, London, N.W.5.
Telephone: 01 -485 853.1 (IO lines). Telex: 2 -2573. Cables: Hallectric, London, N.W.5.
WW-026 FOR FURTHER DETAILS

VALVES FOR:
Radio and Television Manufacturers.
Radio and Television Service Departments.
Radio Relay Companies.
Audio Equipment.
Electronic Equipment.
Instrumentation.
Computers.
Marine Radar.
Communication Equipment.
Research and Development.
Government Departments.
Aircraft Military and Civil.
Ministry of Aviation Approved Inspection.
Air Registration Board Approved
Inspection.

Wireless World, May 1969
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Heathkit
& the power game
-

//
/e,á

the time has come when the public should be told exactly
game any more
,mom
high -quality test instruments can be within :he reach
that
idea
the
who is behind
for
some
it
is
time
of everyone. Heathkit can remain in the shadows no longer
/,,i,`aok.
I, .
plain talking. In Heathkit construction manuals that is exactly what you get
equipment,
cwn
their
build
to
anyone
instructions clear enough to enable
iòe e mG
thereby cutting9 costs byY up
P to 50 %.
It isn't

a

-

-

Heathkit's expert technical staff will provide the answers to any queries
you may have regarding any of the models to be found in the
1969 catalogue.

«i
aF
c.,o

ea

DAYSTROM LTD.,Gloucester GL2 6EE England
Tel.Glos. 29451. Telex 43216.
WW-027 FOR FURTHER DETAILS
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Last

year we
directly

industrial
giants, 89 large
manufacturers, 392
smaller manufacturers,
all three Armed Services,
most government
departments including 10 Ministries, 23
public corporations, 43 educational authorities
and Universities and countless radio and
television retailers in 1,162 cities, towns
and villages in 38 counties.

pinnacle

Pinnacle
the largest
single valve
independent

PINNACLE ELECTRONICS LIMITED ACHILLES STREET'
Telephone: All departments-01 -692 7285

6

Direct orders -01 -692 7714

WW -032 FOR FURTHER DETAILS

NEW CROSS' LONDON S.E.14

Advance make over 10i
Advance oscilloscope
give a choice from the
simple OS 12 whirl
was designed for edu
cational and industriamonitoring application
at a cost of only £30, ti
the portable solid stat
052000/052100 range
The 0S2000 has a band
width of 25MHz at
maximum sensitivity c
10mV/cm.The main fram
accepts a choice of X £r
plug -ins including th
swee
most versatile
delay unit currently aval

0 0 0 0 0 9

able.
Mark the coupon for da
oscillc
Advance
on
scopes and plug -ins.

Advance is the leadir
British manufacturer
Pulse Generators. Mo
versatile is the PG
Modular Pulse Generat
System, which can f=
assembled from five si
nal generating and pr
cessing units to produ
a wide variety of cor
plex waveforms. Otlmodels include the ge
eral purpose PG 56 a
high power PG 55A. A
for details.
E

---F ----..

Please mark this coupon for informatio
and data and post to:

ADVANCE
INSTRUMENTS
Division of

AIDVAC E

E L E CTR O N I C S LIMITED
WW-033 FOR FURTHER DETAILS
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Hainault Essex England
Telephone 01 -500 000
Telegrams Attenuate Ilford
1

Telex 263785

Measuring & test instruments
enerous in specification, realistic in cost.
Advance make a range of compact and
versatile timer counters for the measurement of frequency, period, time, and

6

74

phase angle.
One of the most recent additions to the
range, the TC8 system, is a modular
time counter which can be assembled
in a wide variety of combinations to
give the user an instrument precisely
meeting his specification. The main
frame accepts a choice of factory fitted
units for a display of four to seven digits
and five input modules capable of
measuring frequencies of up to 500
MHz. Other new counters include the
32MHz TC9 and 15MHz TC11 and
TC12. If you would like information, let

7 5 5

us know.

----._`

_

-

.

The Advance digital multimeter DMM1,
combines all the measurement cap-

abilities of a conventional analogue
multimeter with the undoubted advantages of a digital instrument at a cost of
only £175. It gives completely non ambiguous reading of AC and DC voltages, currents and resistance.
The latest model, the DVM4, is a small
dual slope integrating DC digital voltmeter with a 4 digit non -blink display,
accurate to within 0.1% of reading.
There are ten digital and analogue voltmeters made by Advance plus a range of
digital panel meters. Ask for details.

032459
---- __

.
full data sheets on
following advertised instruments

ase let me have

ipany
Tess

.-_._..
I would like to have information about other
instruments in the Advance range.

interested as a Buyer /Engineer /Student.
ould also like
not yet need to see the equipment demonstrated.
ne

_-

Position

LF Signal Generators
RF Signal Generators

Digital Panel Meters
Laboratory Power Supplies
Educational Electronic Instruments
For information on products from other
divisions of Advance Electronics Limited,
please tick the appropriate box.
Industrial Control Equipment
Printed Circuit Boards
Film Capacitors

Wireless World, May 196
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Announcing the
secçnd generation
digutarvoitmeter

Fully systems oriented,
programmable, high
accuracy, high sensitivity,
and only £600
The new SM 523 is the second generation d.v.m.
with facilities which start where most other
d.v.m.'s stop. An all solid state, five digit
instrument, SM 523 has accuracy and sensitivity
normally only found in d.v.m.'s costing
substantially more. Fully systems oriented,
programmable and with a list of exceptional
features, this new instrument sets the standards
for performance and value for money others will
try to follow.

mi

SM 523 is the first of a new series from Marconi
Italiana, designed in co-operation with Marconi

Instruments and fully compatible with the M.I.
range. With this background you would expect
an outstanding d.v.m.: this is it:
5 voltage ranges 0 to + 1,200 volts D.C.
Accuracy + 0.02% range f.s.
Programmable and systems oriented
Good zero stability
Excellent series and common mode rejection
`Successive approximation' technique gives
high accuracy, high input impedances, high
reliability
Autoranging (optional)
For full details of the SM 523 contact your Marconi
Instruments representative or write to:

MARCONI INSTRUMENTS LIMITED
Longacres, St. Albans, Herts. Telephone : St. Albans 59292 Telex : 23350
Member of GEC- Marconi Electronics Limited

WW-034 FOR FURTHER DETAILS
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SOLDER ON
WITH
10 T40
for miniature and micro
miniature soldering. 18 interchangeable spare
bits available from .040" (lmm) up to 3/16"
For 240, 220, 110, 50 or 24 volts.
CN 15 Watts. Ideal

from

32%

If you want the best in soldering, Antex irons are for you.
Pin point precision, fingertip control, interchangeable bits
that slide over the elements and do not stick, sharp heat at
the tip, reliable elements and full availability of spares.
World -wide users, both enthusiasts and professionals solder
with Antex. It's time you joined them.
Antex soldering irons are stocked by quality electrical
dealers, or order direct from Antex by sending Cash. A free
colour catalogue will be supplied on request.

Complete precision
soldering kit
watts. Ideal for miniature work on
production lines. Interchangeable spare
bits, 3/32". 1/8 ", 3/16 ", and 1/4". For 240,
220 or 110 volts. 32/6.
G 18

This kit

-in

rigid plastic

-

a

"tool -box"

contains

everything you need for
precision soldering.

PRECISION MINIATURE
SOLDERING IRONS

A

E 20 watts. Fitted with 1/4" bit.
Interchangeable spare bits 3 /32 ".1/8 ".
3/16 ". For 240, 220, 110 or 24 volts.lrom 35/

Model CN 15 watts
miniature iron, fined

A-

bit.

Interchangeable spare

Antes, Mayflower House, Plymouth, Devon
Telephone
Plymouth 67377/8. Telex 45296.
:

bit's gy ".

Giro No.258 1000

A".

Reel of resin -cored
solder
Felt cleaning pad
Stand for soldering iron
Space for stowage of
lead and plug

-

ES 25 watts. Fitted with 1/8" bit.
Interchangeable bits 3/32 ". 3116" and 1/4 ".
deal for high speed production lines.
For 240. 220. 110, 24 or 12 volts. from 35/-

PLUS 36 -page booklet on

"How-to-Solder"--a mine

Model CN 240/2
15 watts- 240 volts
Fitted with nickel plated bit (3/32 ") and in
handy transparent pack. F¡om Electrical
and Radio Shops or send cash to Antex.

of information for amateur
and professional.

31 F

49/6
11

J

j

Amex colour catalogue
Please-send me the following irons
Please send me the

Quantity

O

Model

Bit Size

Volts

Price

40 watts Fitted 5/16" bit.
Interchangeable bits 1/4". 3/16 ". 1/8", 3/32"
Very high temperature iron. Available
for 240. 220, 110, 24 or 20 volts. from 42/6
Spare bits and elements for all models
and voltages immediately available from stock.
F

From Electrical and Radio
shops or
sand cash
to Antes.
11

. AA 1

M

I

1

11

11 11

_

To: Antex, Mayflower House, Plymouth, Devon
I

enclose cheque /P.O. /cash value

NAME
ADDRESS
Telephone:

W5

/1111P 15ie r
WW-035 FOR FURTHER DETAILS
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Eimac

250 kW Tetrode 4 CV 250.000 A
now ready for Super -Power Transmitters.
The Eimac 4CV 250.000A is a ceramic -metal, vapour -cooled power tetrode
intended for use at the 250 tb 500 kilowatt output level.
It is recommended for use in class -C,
class -AB linear or push -pull,
and pulse operating modes.
The 4CV 250.000A can be used at full ratings for frequencies up to 30 MHz.

For more detailed information on this or other high power tetrodes
including their new 100kW -50MHz and 50 kW- 110MHz tubes,
please contact:
in the Eimac range,

Varian Associates Ltd.
Russell House / Molesey Rcad
Walton -on- Thames
Surrey / England
Tel.: Walton -on- Thames 28 766
WW -036 FOR FURTHER DETAILS
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MICRO SWITCHES

TIMERS
SYS

NEW

IMMEDIATE DESPATCH

MINI -TIMER

Solid State
Process
Timer type
TDS

*

SYNCHRONOUS MOTOR
& CLUTCH

*
* out
* to

MILLION OPERATIONS

IO

Instantaneous & Timed
3 AMP contacts.

LATEST CIRCUIT
PROVIDES
PROLONGED
ACCURACY
1

NEW

2
Repeat Accuracy
28 Hrs. May also
be used as impulse start
and automatic reset.

74 REPEAT ACCURACY

IO secs

OCTAL BASE PLUG -IN

I

CIRCUIT CONTAINS BUILT -IN VOLTAGE STABILISER

CONTACTS: Timed out S amp
amp normally open
taneous 0
30 sec and 60 sec Linear dials
110 and 240 VAC operated

C

0

Instan-

£11.0.0 approx. dependent

Approximately E10 dependent on quantity

TEMPERATURE

* amp. OUTPUT CONTROL
* Solid State
* Octal plug -in
5

SYNCHRONOUS MOTOR & CLUTCH

Matchbox size
frontal area.
Automatic re -set.

CONTACTS

Base

*
*
1

The most compact
2i"
ures only 21.

co

15, 10 AMPS.

Approx.

100,000 ops.

/11

Single Throw

I

6

each

*INSTANTANEOUS

3f*.0.0.

AND TIMED OUT 2
AMP CONTACTS

* Batching, Control,
Sorting,
** Packaging,
ferrous objects.
mechanical force
or pressure to operate.
* includesstateconstant voltage
circuit.
*
operated.
dependent
quantity.

SWITCH

etc.

Senses any object

Needs no

CARTONS
CANS
empty or full, ferrous and non -ferrous
materials.

sensing head

OTHER INDUCTIVE AND CAPACITY TYPES AVAILABLE

STAINLESS PROBE

VAQ

*

remote from 240v AC Power
Pack which
Incorporates own 5 amp relay.
and level control of
Suitable for
GRANULES
CONVEYOR SYSTEMS
POWDERS
PACKING MACHINERY
LIQUIDS
PRESS GUARDS
Approximately [20.0.0 complete dependent on quantity.

IO amp. c
PUSH BUTTON

mounting.
Buttons in six
Panel

*

I

MILLION OPS.

colours.

amp. cho Sub- miniature Micro -switch.
5

2 /6 each

4, 4

per 1,000

each

per 1,000.

LIMIT SWITCH

WL

*
*

V-10-I

10 AMP 2 CIRCUIT

AS

5319

c

OTHER SIMILAR TYPES.
EACH.

FIVE OTHER STANDARD TYPES

AVAILABLE

10

FLEXIBLE

AS ILLUSTRATED

LOW

till

I

ACTUATOR

AS

CCR-5

B

*OPERATIONS.
MILLION
* amp. o.
*& COMPARE
OUR SPEC.
OUR PRICES WITH

10 FNJ

5 INCH

:

BOTTLES
BOXES

PACKETS

Mains
on

S5G

MINS.

L5.0.0 each.

SLB CAPACITY PROXIMITY

Conveyors,

Senses

approx. [12.10.0

IO SECS.

36

approx.

Machine Tool

Solid

*RANGES:
TO

SINGLE AND TREBLE STAINLESS
ELECTRODES AVAILABLE.

For

OCTAL

BASE

3"

PROXIMITY SWITCH
YL2 GPA

*PLUG -IN

unit available, meas-

dependent on quantity.

per 1,000

each

THP

STP Sub -Mini Process Timer

FLOATLESS LIQUID LEVEL CONTROL

VV-15-1A

TYPE

OCTAL BASE PLUG IN

Temperature ranges up to 280 °C
Output contacts .4 amp
Repeat Accuracy 3% full scale
Complete with Thermistor
Approximately EIS dependent on quantity

quantity.

on

CONTROLLER

THERMISTOR OPERATED
COMPACT

Screw Terms.

3/1

each per 1,000
New!

Solder Tags 23 each per 1,000
VV -IS 1C2 187 Amp Tags 2 6 each per 1,000
V -10 -1A

U.L. APPROVED (Appr. No. 32667)

U.S.

liyht

Approx 4 each per 1000
tone wire operated Micro -switch- Designed for even

more

economical

coin operation mechanism

MILITARY SPECIFICATION

100,000 PRODUCTS IN STOCK!
WHY WAIT?

OMRON PRECISION CONTROLS
DIVISION OF I.M.O. PRECISION CONTROLS LTD.

(Dept. W.W.9), 313 Edgware Road, London, W.2
WW-037 FOR FURTHER DETAILS
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ELESTA FR
MINIATURE PLUG -IN RELAYS
INDUSTRIAL APPLICATIONS

i

FOR

The Elesta FR relays are economically priced high
performance 3 -pole and 4 -pole change -over relays.

TRANl1PACK
EMERGENCY

iII

STATIC
NO-BREAK
POWER
SUPPLIES
FREQUENCY
CHANGERS
INVERTERS

ra
291

SEV

tested

I

!i

VDE
D EM

.:::

rt

c
II

e

II
II

BEST

KO

approved

II
II

PERFORMANCE

II

DESIGN
Coil Voltage: 3V to 110V A.C. & D.C.

240V with series resistor
Contact Rating: 2A, 250V A.C. resistive,
400VA max.
Mechanical Life: > 50 Million operations

II

II

SIZES
up to 200 kVA

01

-930 3070.

II
II

INDUSTRIAL

INSTRUMENTS
LIMITED

luortstpAck Kim
PONSWOOO INDUSTRIAL ESTATE

BRITEC LIMITED
17 Charing Cross Road, London, W.C.2.

II

DELIVERY

jil
ili
'di

II

STANLEY RD. , BROMLEY. KENT

TNEAKLEN DRIVE

St INNARDS ON

--iii - --- -

-
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...so why buy the whole orchestra?
The maority of users of electronic test equipment require accuracy within
band of measurements that is common to many operators. The Dymar
System of test instruments covers this need ideally. We have avoided the
temptation to include more sophistication than the market wants. This
means that your budget will stretch further yet cover your project development, research or quality control. P.us features are: (I) all instruments are energised by a master meter unit.
(2) the extreme flexibility of a proved plug -in system and
(3) the money- saving aspect.
Our explicit Short Form Catalogue will give you a run -down on our 7oa
-Series -ust complete the coupon or lust pin it to your letterhead.
a

r

DYMAR ELECTRONICS LIMITED
Colonial Way Radlett Road Watford Herts.
Telephone: 21297/8 /9.

...0.........,....,

Please send me a copy of your Short Form
Instrument Catalogue.
NAME

One*,

i
i
i

dt

;710

POSITION

r

2,)

COMPANY
t?

ADDRESS

TEL
A.0

AND

D.C.

VOLTMETERS

- SEMICONDUCTOR

TEST

SETS

- SIGNAL

GENl:It:\ GOES

-

NOISE FACTOR

WW -041 FOR FURTHER DETAILS

METERS

- DISTORTION

ANALYSERS

-

AND WAVEFORM

`TRUE' POWER METERS

Wireless \\'url

A3s

1,

May 19f

i

Same old compact design

but...

Radio Microphones
Under £100!
This is the Type Mk Ill system used in Universities,
Churches, Schools and in Television and Film
Studios. A reliable system at a reasonable price.

manufacture P.A. Amplifiers, Loudspeakers, Tuners, etc.
for full details please contact...
J.V.H. ROBINS, Marketing Director,
S.N.S. Communications Ltd.,
We also

851 Ringwood Road,

Bournemouth.
Phone: Northbourne 4845.
A

member of The Firth Cleveland Group.
WW -043 FOR FURTHER DETAILS

brand new
50% increase in
pumping speed!
That's the good news about the newly-designed Genevac High
Speed Rotary High Vacuum Pumps, Series GHS and GHD. 50%
increase in pumping speeds with hardly a fractional difference
in overall dimensions.
Which means you've a faster, more efficient piece of equipment
at your disposal for achieving ultimate pressures down to 5 x10-4.
The GHS and GHD Series are suitable for both Laboratory and
Industrial applications, being designed, and built and proved for
reliable long -term operation in varying environments.
And of course with every Genevac High Speed Pump you get
the advantages of vibration -free operation, low noise level, gas
ballast facilities, etcetera, etcetera. And a brand -new 50%
increase in pumping speed.
Ask for the new Genevac publications 1/118 and 117

audio
tone burst generator

Frequency range 1 Hz to 20 kHz
Signal starting and stopping phase can be varied
± 30° approx.
Pedestal output +5 Volts
Synchronising pulse +5 Volts 10 psecs.
Counts On and Off 2, 4, 8, 16, 32, 64, 128 cycles

Price £125.0.0

KINNEY

VACUUM PRODUCTS DIVISION

GENERAL ENGINEERING CO.
(RADCLIFFE) LTD.
GENERAL

GENEVAC

Station Works, Bury Road, Radcliffe,
Manchester. Tel 061 -723 3271 & 3041
Telex: 66200 Generalrad Manchester.
WW-042

G48452
FOR FURTHER DETAILS
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Oelly

Kelly Acoustics
Romagna,
6, Bycullah Avenue,
Enfield, Middlesex

Telephone 01 -363 7890

WW-044 FOR FURTHER DETAILS
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This
is a

dead one of

r`irrr7
these

Morganite killed it

The deceased would have become
one of Morganité s Cermet Trimming
Potentiometers - one, in fact, of the

popular type 80 with a power rating
of 0.75W at 70 °C.
But it never made it. The crunch
came when we examined all its tiny
component parts at 500 times life
size. That's quite a test. Imagine,
for instance, the imperfections

you might find in a 40 yard
cigarette. So it's not surprising
that every once in a while we
detect a spanner in the ointment.
And the penalty is death.
The survivors are the most reliable
trimming potentiometers you cam
find - and finding them couldn't be
easier. Samples for evaluation or for
development projects are waiting in
stock, ready for your 'phone call.

We are the only British company
which offers ohmic values from
10 ohms to 1M ohms in the E6
range as well as the MIL- R- 22097C
series.
Put our Cermet trimming
potentiometers through.your test
routine and watch how they stand
up to it. Any that couldn't are
long since dead.

MORGANITE RESISTORS LIMITED
Bede Industrial Estate, Jarrow, County Durham
Telephone: Jarrow 897771

Morgan
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still faithful to your

good old test meter?
Are you still using that good, old test meter you've
had for years? But is it really That old? Is it not
rather, the latest in a long line of the same type
you've owned; as one went de'unct you bought
another? Mind you, when you bought the first
one, it was probably pretty good. But today?
Compared with the SEI Selectest MK2? In the
last few years there has been a multitude
of developments in the electrical and
electronics industries and the Selectest
has been designed, by engineers intimately acquainted with these industries,
to meet these developments. For a

start, it combines accuracy and
sensitivity with robustness to an
unprecedented degree. Other exclusive
features include a tough, modern case
moulded in wipe -clean melamine;
terminals to accept 4 mm push -in plugs,
arranged on the front panel to allow
either vertical or horizontal use of the
instrument; a scale 25% longer than
any comparable instrument, incorporating
an inset mirror and knife edge pointer;
range selection allowing continuous
rotation.

Finally, there are high
voltage probes. These
SEI developments extend
the Selectest's range to
25 or 30kV D.C. for the

testing of equipment where the source
impedance is high. You can use them with
your old test meter, but, if you want the
meter to last as long as the probe,
you'll have to get a Selectest.

selectest

samismimmix

MARK 2

multi -range test meter

For further details, contact.

SALFORD ELECTRICAL INSTRUMENTS LIMITED
Peel Works. Barton Lane, Eccles, Manchester.
Telephone 061 -789 5081 Telex: 66711
A Subsidiary of the General Electrical Co. Ltd. of England

Cs
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MINIMUM
SPACE
DECADE
BOXES
to put in your pocket (but too
there) the new Hatfield Capa
Box Type 688A has been
use by design engineers for
circuit tolerancing and similar applications.
The unit is exceptionally compact. measuring
only 5j-in. X 1iin. x 2 }in. and provides a
rapid means of capacitor selection over the
range 100 pF to 1pF. Accuracy is better than
5% at any setting.
Small enough
useful to keep
citor Decade
developed for

6mm tubular midget
flange S6/8 cap
over -all length
14.5 mm.

Also available in identical size cases to the above, are the
Hatfield Miniature Resistance Decade Boxes, Type 591/A
(10, 100, k and 10k ohm steps) and Type 591/8 (1, 10, 100
and 1 k ohm steps) and a range of Switched Alternators Type
687 in alternative impedances.
1

WRITE NOW FOR ILLUSTRATED LITERATURE AND FOR YOUR COPY OF
THE NEW HATFIELD SHORT FORM CATALOGUE.

*Many a product owes its success to the
intelligent addition of an indicator light.

HATFIELD INSTRUMENTS LTD.,
Dept. WW. Burrington Way, Plymouth, Devon. Telephone:
Plymouth (0752) 72773/4 Grams: Sigjen Plymouth,

HATFIELD BALUN

It is one of the many Vitality Instrument and Indicator Lamps that are
made in an unusually large number
of types, ratings and sizes. It may be
just what you need for an existing
or new project. If not, another from
the hundreds of types and ratings
detailed in the Vitality Catalogue
may well be.

VITALITY BULBS
VITALITY

BULBS LTD

MINIATURE AND

SUB -MINIATURE LAMP

BEETONS WAY, BURY ST. EDMUNDS. SUFFOLK. TEL. BURY 2071
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keep her
workers constantly busy a
Queen Bee lEyE five egos per
minute, three hundred eggs.
per hour, one thousand
eight itundrec eggs per
ay, week in
i week out,
month in and
To

l

`

month out, f
until she
finally

collapses
with exhaustion.
To keep our customers'
workers busy we pack over six
p.. _ cels per minute, some four
hu-_i.red parcels per hour, over three
thousand parcels per day, week in and week
out, month in and month out, and we never
co =:apse with exhaustion.
Which comparison is a little unfair
on the bee.
Roll ios)nrPx
P.O. Box 427, 1:. -17 Epworth St.
London, E.C.2. Tel 01 -253 9561 Telex 262341
WW -049 FOR FLMTHER DETAILS
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P.O. TYPE 3000

Get across
load and clear
with AKG
microphones !

HAVI YOU A
RELAY PROBLEM?
Dependable can solve it! Price or delivery are better through
Dependable. Dependable relays are produced to G.P.O. and Government specifications.

MICRO -SWITCH TRANSISTORISED
HEAVY -DUTY A/C
LATCHING 'SPECIALS' MADE TO YOUR OWN DRAWINGS
No order is too small or too large for Dependable; the only thing
we worry about is you, the customer. Send for a free quotation
now and compare our prices
our delivery. Prototypes within
seven days.

r

DEPENDABLE RELAY (CONTROLS) LTD.
151 REGENTS PARK ROAD LONDON N.W.1. 01 -722 8161

14

l
f
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AK.G D -109
Dynamic
miniature
microphone

AKG C -451
Quality condenser
microphone with new
CK1 capsule (interchangeable with other
AKG microphones).
Other capsules are
available built into
wind -shield with 'rifle'
tube attachment. Supplied with battery power
unit and /or mains unit
which can feed two
microphones.

-

PANEL

the smallest
Lavalier on the
market. High -quality
reproduction compares
well with others costing
several times more.
With 60 or 200 Ohm impedance. 3 metres cable.
Use it wherever a mike
is to be heard but not
seen- interviewing,

ETER5
LOW COST

films, conferences, etc.

IMMEDIATE

N

DELIVERY

AKG

D -224
Advanced studio microphone, employing two way cardioid principle
the latest in microphone
technology- in slim,
elegant form.
High- quality dynamic
microphone ideal for all
broadcasting and studio
work. Incorporates bass
attenuation switch and
pivoted stand attachment.

-

!.

CLEAR PLASTIC METERS
Easy to read meters
available in five basic sizes

Model MR.38P.
21/32" square
Model MR.45P. 2" square
Model MR.52P. 2i" square
Model MR.65P. 3i" X 3 "'
Model MR.85P. 41" X 41"
1

Send for leaflet and price list to
Sole U.K. Distributors.

FACTORS
4, LISLE STREET,

Politechna (London) Ltd. 182 -184 Campden Hill Road,
London,W.8. 24 Hr,Telephone: 01- 727 0711 Telex: 23894

À%flG microphones

special quantity
discounts.

BARNET

Find out more about AKG mikes from
WI"

Over 200 ranges
available ex- stockother ranges to order

BAKELITE PANEL METERS
Model MR.65 3V square
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LONDON, W.C.2.
Telephone 01 -437 2723
:
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If I'd only tried

Pinnacle
first...

-.

P

Pri<

.

qo t;;1
N

1/O.

revised

2ndAEdÌtÌOn now available
(including 250 types added since original publication

Pinnacle
PINNACLE ELECTRONICS LTD
Telephone: All Departments

-01 -692

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

ACHILLES

7285

)

STREET

NEW

CROSS

Direct orders -01 -692 7714

WW-053 FOR FURTHER DETAILS
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AUDIO & DESIGN "HYPERTONE" LOUDSPEAKER
* Titanium Hyperbolic Radiating Element provides the

highest

standard of definition ever achieved.

*
*
*
*

*
*
*

Beryllium Copper Suspension provides low distortion bass.
Massive 6 lb. Ceramic
Magnet for easier
Power handling.

Modular approach allows flexibility of design.
Enthusiasts please note, the HYPERTONE reproduces
everything.
Frequency Response: Total integrated power within
c/s to 22 Kc /s.
4db
Impedance at 400 c /s, 8 ohms or 15 ohms.
Power handling 15 watts R.M.S.

-25

HYPERTONE
Suggested Retail Price £18.15.0

Write for further details and nearest

Stockist:54 ROUNTON ROAD,

CHURCH CROOKHAM,

KEITH MONKS (AUDIO) LTD.

Nr. ALDERSHOT, HANTS.

Tel: FLEET (02514) 3566

OTHER PRODUCTS IN OUR RANGE INCLUDE: LOUDSPEAKER CABINETS,

MERCURY CONTACT PICK -UP ARMS, MICROPHONES, FLOOR STANDS and BOOM ARMS
WW-054 FOR FURTHER DETAILS
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FRA HM
vibrating
teed

DIRECT FROM A.C. MAINS.

CONTINUOUSLY VARIABLE
HIGH CURRENT POWER SUPPLIES.

* TYPE:U /30/20.

PRICE:

2S0V R

are widely used

as

standards in many Industries because:-

I) They are accurate (to

- --0.I%
±0.3% or 1

as

specified)

2) They are not voltage or temperature sensitive, within wide
3) They are unaffected by waveform errors, load, power factor

limits
or phase

shift

will operate on A.C., pulsating or interrupted D.C., and superimposed circuits
5) They need only low input power
6) They are compact and self- contained
7) They are rugged and dependable
4) They

FRAHM Vibrating Reed Frequency Meters are available in miniature

switchboard and portable forms, in ranges from 10 to 1700 cps. Descriptive literature on these meters, and on FRAHM Resonant Reed
Tachometers, freely available from the sole U.K. distributors:-

ANDERS METER SERVICE
ANDERS ELECTRONICS LTD.

LONDON NW) TEL:

V V VV

ACCUMULATOR PERFORMANCE.

01 -387

WW -055

48/56 BAYHAM PLACE, BAYHAM

STREET

6131

S

O.

APPLICATIONS

FEATURES

* 0-30V. Continuously variable.
* 20A. over the voltage range.
* Fully
smoothed -low impedance.
* Output voltage stabilised.
* Complete with vamp. meters.
* Suitable for 19ín. racking.
* con
Incorporates heavy duty silirectifiers.

Production testing and servicing to 6- 12.24 -28 v. equipments.
Fuel pumps -D.C. motors
windrelays
heaters
screen wipers, etc., etc. in:
Vehicle and Boat electrical
systems.

-

-

-

Simulated 12 and
electrical supply.
Servicing V.H.F.

28 v.

aircraft

radio tele-

phone within B.C.A.R.'s.

Widely used by Ministry of
(Ref.: No.

Technology.

10K CA3035)

erators.

and

airline op-

avail0 -60: 0 -120:
Fixed outputs of 12 or 24 v. up
able.
to 24 amps also available.
Avoid the extra expense of super regulation you may never need.
We shall be happy to assist with your power conversion problems.
Call, write or telephone 01-890 4837.
VALRADIO LTD., DEPT. PÚ16, BROWELLS LANE, FELTHAM,
MIDDLESEX, ENGLAND. Tel. 01- 890 4242.
0

-240 v. also

Demandes concernant l'exportation solicités.
Export enquiries invited.
Se invitan consultas sobre exportación. Exportanfragen erbeten.

9092.

1VVV\.
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We're
not
all
Racks
and
Power
Packs...
although we are

well known for them.
Unfortunately, we can't
tell you about
our other developments,
but rest assured
that the immense amount
of research and development
shows itself in the
reliability and stability
of all our products.
Try them you'll find
them right on target!

-
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A.P.T. ELECTRONIC
INDUSTRIES LIMITED
Chertsey Road, Byfleet, Surrey.

Tel: Byfleet 41131

2

3

4.
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MARRIOTT
MAGNETI Cs
MILLION

6

OVER

PRODUCERS OF

TAPE HEADS

MAGNETIC

offer a selection from our standard range
*15"

(3.81 mm)

TRACK
CONFIG.

TAPE HEADS
APPLICATION

SERIES

INDUCTANCE mH
E
R/P

t

112

2/2

W

Rec /Play
Rec /Play
Erase

75
65

AW

Rec /Play
Rec /Play /Erase
Erase

110
110

Rec /Play
Rec Play /Erase
Erase

70
70

AW

Rec /Play
Rec /Play /Erase

110
70

AW

Rec /Play
Rec /Play /Erase

30
30

AW

2/4`T
Y `
4/4

1/4"
TRACK
CONFIG.

(6.35 mm)

SERIES

-

1

X

APPLICATION

Record

-

Erase

Rec /Play

-

AW12E360

AW22RP103
AW22RPE104
AW22E366

5

1

1.5

1

AW44RP94
AW44RPE95

0

INDUCTANCE mH
Parallel
Series
1-25
7.5
27.5
162.5

X1ORPE
An example of narrow track Record /Play /erase heads for
Dictating machine application- Record /Play section 010',
Erase section 014". Can be supplied in self oscillatory
version if required. Erase section gives self biasing effect.
x .55' deep provides
Deep drawn mumetal case }" x
adequate shielding.

}'

Record

Rec /Play /Erase

X11RP70
X11RP25*

650-0

X11 RP20

40

6 0

24 0

X11R71
X11 R72

20.0

80-0

X11R27

1-25
7.5
17-5
27.5

X11E351

X24RP

X12RP23

Standard

1100

40

6 0

24.0
80-0
200-0

1-5
2-5

5.0

1.25
7.5
30.0
140.0

5.0
30-0
120.0

5600

-

BX
Erase

0.4
1.75
2.5
6.0

-

3 mA D.C.

'X" series Head in deep drawn mumetal case
x }" x 55 ". For use in high quality tape recordera and
available in a wide range of inductances. Excellent high
frequency performance, efficient screening, very low cross
talk. Over a million and a half of these heads have been
manufactured.

}"

X12RP42
X12RP41
X12RP15*
X12RP14*
X12RP21

X12R73
X12R74

X12R16*
X12RPE107

0.3

Rec /Play

better than -70 dB's is obtained with this arrangement.
Can be supplied in variety of inductances to customers own
requirements.

5.0

650-0
1000.0

-

}'

X11E350
X11 E316*

30.0
70-0

-

x }" x 55' deep drawn mumetal case. This type of
head is for 8 tracks on
tape. Movement of the head across
the tape is used to achieve this result. Cross talk figure

}"

0.55
2.5
8.5

1-0

R/PE

CX28RP

X11 RP26

5.0

300

1100

/2

Erase

TYPE No.

1.0

20.0

L

W1ORP
Various special versions of narrow track and protruding pole
heads are available in the W series, for Cine and Dictating
machine applications etc. Example shown is for 8 mm. Cine
and is a Record /Play head having protruding pole of -02'
track width.

AW24RP92
AW24RPE93

1.2

250-0

1

AW12RP90
AWI2RPE91

-

1625

X

-

TAPE HEADS

Rec /Play

/1

W12RP56*
W12RP65
W12E340*

1.5
1.5

32'. Length 65'. Head for 15' wide
tape for Cassette Application. The mounting plate is an
integral part of the head providing simple azimuth acjustment. Built in tape guides are another feature of this head.
Various special Record /Play and Erase heads are maae to
customers own requirements.

TYPE No.

-

0.65

AW12RP
Width 44'. Height

(CASSETTE)

X12E352
X12E353

X12E317*
X12E334

a

}'

it

X12RPE107
.55' deep. 1/2 track combination head for

applications such as telephone answering machines.
Particularly useful where head space is limited. Overcomes
any problems of alignment of Erase to R/P tracks. Deep
drawn mumetal case offers perfect screening. Other
impedances are available to customers requirements.

BX12RP75
BX12RP76
BX12RP77*
BX12RP63*

BX12E356
BX12E357
BX12E343*
BX12E358
BX12E344*

WW -058 FOR FURTHER DETAILS

www.americanradiohistory.com

BX Series
a 55' deep
x
A new series of Record Play head in
mumetal case. This type has been developed particularly as
}"
a replacement for
square heads commonly used on
various tape recorders of the more mass produced variety.
Lower priced than the X series. An Erase head of similar
size is available in deep drawn brass case.

}'

}'
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DR Series

437-

437"

1/4"

625" depth

in die -cast body with nickel
silver front provided with fixing holes for PK screws. The
R/P head has internal mumetal screen. The Erase head is
x

x

TRACK
CONFIG.

double gap, double field variety. The cheapest series of
heads made by Marriott Magnetics. An improved design of
the first mass produced head to be made in the world in 1957
by our company.

(6.35 mm)
SERIES

TAPE HEADS contd.

APPLICATION

50
30.0
70.0
110.0

Rec/Play

R

gl

Series

r

2500
6500

DR

Size of the front 437' x 437" with
body diameter and
long. This head is available in a wide range of Record/
Play impedances electrically similar to DR type. Head body
is made in brass and has internal mumetal screens. Offers
special advantages for easy mounting and azimuth adjustment. Erase heads, electrically as DR series, are available.

I"

--

Erase

R

Al2RP

r

INDUCTANCE mH
Rec /Play

2.25
5.0
30.0
70.0

A

etc. The round body makes for easy azimuth adjustment and
takes up a minimum of space. The head incorporates an
internal screen and flying leads. Special versions are available with ferrite poles for drum applications.

1100

-

Erase

5 0

}'

6500

'

tracks.
listed.

212

X

4.0
24.0
80.0

Record

-

Available in various impedances other than those

/4

1
X24E
x .55' deep is a companion
This 2/4 stereo head size }" x
to all X series Record /Playback heads and is available in a
wide range of impedances. It is a highly efficient double gap
erase head which leaves the tape with a very low noise level
after erasure.

X

oar

1

4 8

T1ORPE
Dimensions -5" by 3" by 55" length. Example of a protruding pole type of head with special narrow track developed
for Dictating Machines. Example shown is a Record/
Playback /Erase head of self oscillatory variety and each
section incorporates a transformer coupling so that DC can
be passed direct through the head. Mumetal shielded case
and fully screened leads.

X

1,
A new series of narrow width Erase heads (not illustrated) will shortly be
available for mounting alongside standard X series Record /Replay heads.
Width of these heads is only 16"

*Types produced in large quantities and usually held in stock.

2"

(12.7 mm)

X22RP80
X22RP81

X22RP46'
X22RP47*

-

X22R82
X22R83

X22R48'
X22E341
X22E359

X24RP24

4.0
15.0
30.0

Rec /Play

8 8

T

Al2E330

-

Rec /Play
Rec /Play /Erase

CX

-

56

4.0
30.0
70.0

8

2 8

Al2E364
Al2E365

X14RPE55

Erase

Y

015

1.0

Record

A

Al2RP37
Al2RP9B
Al2RP99
Al2RP100
Al2RP101

1800

Rec Play /Erase

4

-

Rec/ Play /Erase

X

}'

DR12E355'
DR12E307'

1.4
2.5
5.0

1100
6500

This remarkable head built into a standard deep drawn
x -55' deep gives 8 track Record/
mumetal case }" x
Playback facilities on }" tape. Marriott Magnetics are
once again the first Company in the world to quantity produce such heads and at prices not previously thought
possible. Possibilities now created for digital data collection
etc., utilising j" tape transport mechanisms. Already being
fitted to various Cassette systems in the U.K. The 4/8
version offers low enough crosstalk figures for audio
applications.

DR12E354
DR12E301
DR12E305

-

Rec /Play

2 /4

0.2
1.5
2.5
3.0
7.0

Erase

}'

CX88RP

DR12RP50
DR12RP43
DR12RP45
DR12RP33
DR12RP35
DR12RP31

0.7
1.25

30.0
110.0

Rec /Play

X24RPE
Combination Record /Playback /Erase head in deep drawn
x
x .55' deep.
mumetal case
Particularly useful
where head space is limited. Combination arrangement
ensures correct alignment of Erase tracks to Record/ Play

-

AVAILABLE IN ALL DR TYPES

Rec /Play

diameter, rIong. Standards available are for 1/2 track
configuration but many special versions can be made such as
narrow track, protruding poles, cut away edge for cine use

TYPE No.

Erase

Rec /Play
Rec /Play /Erase

X24RP30'
X24RP36'
X24RP18'
X24RP17'
X24884
X24R44
X24885

1000
5000

-

110.0

1.0

X24RPE108

-

-

0.5
0.2
1.0
5.0

X24E332A

1100
1100

1.0

X44RP105
X44RPE106

30.0
30-0
30.0
30.0

-

CX18RP86
CX28RP87
CX48RP88
CX88RP89

85.0
40.0

Self Osc.

Playback

1000

Playback
Playback

2500

and 1"

-

X22E333*
X22E336

5.0

(26.4 mm)

-

-

X24R49'
X24R28

X24E342'
X24E311*
X24E335

T10RP53
T10RPE54
T10P60
X10P57
X10P58

TAPE HEADS

Marriot Magnetics have hitherto concentrated principally on special versions
of such heads to customers own requirements. We are about to embark
on producing a standard range of heads for
and 1' tape. We would like
to hear of your own requirements in this field. Our prices will be considerably
lower than any other to be found in the world, in view of the quantities we
intend to produce.

}'

IN ADDITION TO THE ABOVE - MARRIOTT MAGNETICS MANUFACTURE A LARGE VARIETY OF HEADS FOR SPECIAL APPLICATIONS
SUCH AS CINE DRUM, VIDEO ETC. TOGETHER WITH A WIDE RANGE TO CUSTOMERS REQUIREMENTS.

MARRIOTT MAGNETICS LTD

WATERSIDE WORKS PENRYN CORNWALL Telephone: PENRYN 3591 or 3363
LONDON OFFICE Tele hone 902 7493
WW-059 FOR FURTHER DETAILS
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Celestion
Loudspeakers for
all Public Address Systems

1969

TECHNICAL TRAINING by

ICS

IN

RADIO,

TELEVISION

ELECTRONIC

AND

ENGINEERING

First-class opportunities in Radio and Electronics await the I C S- trained
man.
C S train YOU for a well -paid post in this expanding field.
IC S courses offer the keen, ambitious man the opportunity to acquire, quickly
and easily, the specialized training so essential to success.
Diploma courses in Radio/TV Engineering and Servicing, Electronics, Computers,
etc. Expert coaching for:

L'..

& G. TELECOMMUNICATION TECHNICIANS' CERTS.
& G. ELECTRONIC SERVICING.
* R.T.E.B. RADIO AND TV SERVICING CERTIFICATE.
* RADIO AMATEUR'S EXAMINATION.
P.M.G. CERTIFICATES IN RADIOTELEGRAPHY.
C.

C.

Re- entrant Horns

Examination Students Coached until Successful.

NEW SELF-BUILD RADIO COURSES
as you build. You can learn both the theory and practice of valve and
transistor circuits. and servicing work while budding your own S -valve receiver,
transistor portable, signal generator, multi -test meter, and valve volt meter
all under expert guidance. Transistor Portable available as separate course.
Learn

These Horns are capable of delivering a highly concentrated beam
of sound over long distances.They
are recommended for recreation

centres, noisy factories and workshops and all indoor and outdoor
locations where a high noise level
has to be overcome.

-

POST THIS COUPON TODAY and find out how I C S can help YOU in your
career. Full details of I C S courses in Radio, Television and Electronics will

to you by return mail.
MEMBER OF THE ASSOCIATION
OF BRITISH CORRESPONDENCE COLLEGES.
be sent

INTERNATIONAL

I

CORRESPONDENCE
SCHOOLS

International Correspondence Schools
(Dept. 222) Intertext House. Parkgate Road, London,
S.W.I I

I

NAME

I

ADDRESS

A WHOLE WORLD I
OF KNOWLEDGE
AWAITS YOU:
N'w -061 FOR FURTHER DETAILS

Pressure type units are available with
or without tapped 100V line transformers. The following 'built -in'
features are on all models
High
Phase
Sensitivity,
Weatherproof,
Equalising Throat and Self- centring

L___________I

-

Diaphragm Assembly.

ELECTRONIC AC
to AC

Loudspeakers

POWER FREQUENCY CHANGERS

/

////1h

Rola Celestion re- entrant loudspeakers are designed for use

wherever conditions demand compactness, toughness, high efficiency
and unfailing service. They are
rainproof and built to withstand
prolonged exposure to vibration
and adverse conditions.

Loudspeaker
in Glass Fibre

ti

Will change 50Hz to 60Hz or
any other frequency. Primarily intended for operating
and testing 50Hz equipment
from non -standard frequencies or for operating and
testing 60Hz equipment from

50Hz supply. The range
comprises 100w and 200w
units working from any
input voltage and providing
almost any output voltage
required. The conversion
Type FCB230 /200V
principle is static and noiseless in operation. Special units to provide 400 to 10 000Hz for
testing marine and aircraft equipment can be supplied to order.

*

APPLICATIONS
Operating small 400Hz
motors from 50Hz Mains.
Operating 60Hz tape
recorders, cine cameras,
etc., from 50Hz Mains.

*

FEATURES
Static conversion
Noiseless

+Compact

Frequency Stability better
than 1-1 °'0.
+ Output
Frequency 60Hz
or 50Hz.
*
ings.
(40 to 10 000Hz to order.)
Type FCA230;I00V. Input Volts 200;250 AC.
Output 115 250 I00W. £32.6.9.
Type FCB230,200V. Input Volts 200/250 AC.
*

The Celestion Glass Fibre Loudspeaker is a compact robust and

watertight unit, precision built for
use on open boat decks, docks,
chemical plants, plating shops, etc,

where protection from the weather
or corrosive atmosphere is vital.

*

50Hz sound and
film recordings from 60Hz
supply.
For sound effects recordReplay

Output

Rola Celestion Ltd.
DITTON,
3402

Iltttt

a

e

01 -398

5.69

ANNA/
VwA,

1\A.A.A.

V V V \,

Re- entrant

TELEPHONE

I

Block Capitals Please

Driver Units

THAMES

l

SURREY

TELEX 266 135

I

IS 250

200W. E52.0.0.

Send for leaflet

VALRADIO LTD., Dept. WFI, BROWELL'S LANE,
FELTHAM, MIDDLESEX Tel: 01 -890 4242 & 3837

-

WW-060 FOR FURTHER DETAILS
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THFR M ASIATIC
SOLDERING IRONS

Two new and unique thermostatic soldering irons with
closely controlled bit temperatures to suit all types of
soldering. WG thermostatically controlled soldering irons
cannot overheat enabling high wattage elements to be
used and making soldering infinitely more efficient than
ever before. Inexpensively priced these irons represent a
major advance in heat controlled soldering.

MODEL WG50. For use on very small to medium
size electronic circuits. Power rating 50 watts.
Voltages available 12v., 24v., 100/120v., 210/250v.
Five bit sizes from 71-c" to á ".

MODEL WG150. For use on all circuits requiring

large number of joints. Power rating 150 watts.
Voltages available 100/120v., 210/250v. Four bit
sizes from -s" to -h".

59/6

a

89/6

W. GREENWOOD
21,

ELECTRONIC LID

Germain Street, Chesham, Bucks. Tel: Chesham
WW -063 FOR FURTHER DETAILS
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ISO N'

O

STANDARD CASES

DISTRIBUTION
PANELS
111111111111.1111111111111

Width
Type

25A
25B
26A
26B
27A
27B
284
28B
29A
29B

304
30B
31A
31B

404

Dim A

Height
Dim. B

Depth
Dim C

inches

inches

inches

6

6f

4
4f
51

4'
61

5f

6f
8f

12f

71

51

121

7

8

8f
8f

Type

inches

7'

9'

171

81

91

161
151
171

91
71
81

16'

9'

91
121
121
121

121

51
51

61

7?
71

6

61
61

64

8f

4
4

6

764

8

12
12

5
5
6

6
8
6

76B
77A
778

6

8

8
Si

6
6

81

8

5f
5f

40B
40C

Depth
Dim. C

Inches

10f

14
14
4

B

15'

10
10

6'

Dim.

inches

14

10-y

Height

61
62

63
64
65
66
754
75B

14

Width
Dim. A

121
125

12:
141

14:

9
9
9

81

4

4

6'

82
83
84

5

5

8q

6

6

104

6

7

12,

Complete with fixing brackets and 4 plastic feet,
6ft. cable 13A. plug and spare fuse.

4 SOCKETS 13A.
6 SOCKETS 13A.
4 SOCKETS

5A.

6 SOCKETS 5A.

£4.19.
£5.17.
£5.10.
£6

.

1

5

6
6

0

.

PLUS POSTAGE AND PACKING 6,6.

Quotations gladly given for customers' own specifications and special requirements

Olson Electronics Limited, Factory No. 8, 5 -7 Long Street, London, E.2
Telephone: 01 -739 2343
WW-064 FOR FURTHER DETAILS
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METER PROBLEMS?

DIACROM SPATULA
The "Diacrom" is a metal
spatula upon which diamond
powder has been deposited
by a special process.
No
deep scratches are possible
because density is controlled and the polishing
of the contacts is achieved
by a gentle brushing
motion. With coloured
nylon handle for complete insulation and
easy size

identification.

Manufactured in France
British Patents applied for

ZGrain size 200, thickness 55¡100 mm., both faces diamonded. For
quick cleaning of industrial relays and switching equipment, etc.
Grain size 300, thickness 55/100 mm., both faces diamonded. For
smaller equipments, like telephone relays, computer relays, etc.
Grain size 400, thickness 25/100 mm., one face diamonded. For
sensitive relays and tiny contacts. Two close contacts facing each
other can be individually cleaned, because only one face of the
' spatula is abrasive.

Sole Distributors for the United Kingdom

(DISTRIBUTORS) LTD.
Piccadilly, London, W.I. Phone: 01 -629 9556.

SPECIAL PRODUCTS
81

As suppiied to the War ()fttre. UA A.B.A., Electricity Generating Board*, British Railways and other
publie authorities; also leading electronic and industrial users :5r01iphout the United Kingdom.

A very wide range of modern design
instruments is available for 10/14
days' delivery.
Full Information from:

HARRIS ELECTRONICS (London)
138 GRAYS INN ROAD, W.C.1

WW-065 FOR FURTHER DETAILS
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Ferrograph

F.307
anew
stereo
amplifier
NEW IMPROVED

SOLDER
the quality companion
for the Ferrograph
Series 7 tape recorders
and any good
Hi - F system

REMOVER
Model SR2
-Now with

Adjustable Suction

Control.

positioned Release Button
for better handling of tool.

Re-

Instantly removes unwanted
solder from printed circuits
and all other solder joints
without damage to unit
or component. Saves
valuable time result-

i

Ferrograph's Stereo Amplifier Type F307 was
developed alongside the Ferrograph New
Generation Series 7 Tape Recorders, to the same
standards of quality and reliability. It is an integrated
stereo amplifier with a unique combination of facilities,
compatible with all Ferrograph Series 7 and with other
top -quality recorders and Hi- Fi systems.
Features include independent adjustment of each
channel for tone and gain ; high power output ; frequency
response 15 Hz to 30 kHz + 1,
dB ; minimal distortion,
hum and noise ; choice of four inputs.
See and hear this new instrument at your local
Ferrograph stockist or use the coupon on page 13 for
details and name of nearest Ferrograph specialist.

Safe Loading Mechanism

which does not recoil on release.

ing in increased

production.

:

-3

I +'FRROGR:IYH

Available from

W.GREEN WOOD

ELECTRONIC

LIII

The Ferrograph Co Ltd
Mercury House, 195 Knightsbridge, London SW7
Telephone: 01 -589 4485
WW-067 FOR FURTHER DETAILS
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PRECISION
PRESSINGS

International

LONDON
ELECTRONIC

Accurate
components at

COMPONENT
SHOW
(Sponsored by the Radio and Electronic Component Manufacturers'Federation)

Olympia London
20 -23 May1969

competitive
prices

produced
by progressive
tooling and

multiform
methods

JOHN SMITH LTD.
TEL. 021 -553 2516 (3 LINES)
209 SPON LANE WEST BROMWICH STAFFS.
WOODS LANE CRADLEY HEATH WARLEY WORCS. TEL. CR 69283 (3 LINES)

SINEWS

WW-069 FOR FURTHER DETAILS

OF

ELECTRONICS

SPECIALIST SWITCHES

Fully international for the first time, the London
Electronic Component Show is all set to establish
fresh records.
The show is bigger (by 20 per cent), wider in
scope and has attracted 400 exhibitors from a
dozen countries.
On show at Olympia are the sinews of the world's
electronic industry components, integrated
circuits, new sophisticated production techniques,
automated test equipment and the wide range of
instruments needed by the industry.
The London Electronic Component Show is the
mirror which reflects progress in one of the
world's fastest -developing technologies.

are again giving

Get up-to-dateat Olympia
:

9

FROM THEIR NEW AND LARGER
PREMISES IN CHARD, SOMERSET
make Rotary aid Lever
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.

Specialist

Switches

switches, types

H,

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

SWITCHES
SPECIALIST
Box 3,

:

INDUSTRIAL EXHIBITIONS LTD,

service in the world

Please note our address:

Times 10.00 to 18.00 hours daily.
Admission By invitation card obtainable
from exhibitors or 5/- at entrance.

04

the fastest switch

P.O.

Argyll St, London, W1V 2HA

CHARD, SOMERSET
Write for design charts and prices or
TELEPHONE -CHARD 3439
WW -070 FOR FURTHER
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Destined for Higher Service
Morganite Filmet resistors are
transcending themselves.
Rising to higher service in the
top stability bracket. Proving
more than worthy of their
exalted position.
But then, the Filmet range was
never restricted by the normal
limitations of metal film resistors. Temperature coefficients

of 15 p.p.m. / °C don't grow on
trees. Nor do selection
tolerances as tight as + 0.1 %.
After passing all the control
stages at our factory,
Morganite Filmet resistors
will stand up to your test
routine, too.
Ask us for a quotation, and
you'll find that Filmet's top

flight performance is matched
by decidedly down -to -earth
prices.
If, on the other hand, you're
more concerned with
100 p.p.m. / °C TC and 1%
tolerance, Filmet has good
news for you, too.
Drop us a line, and we'll tell
you more.

MORGANITE RESISTORS LIMITED
Bede Industrial Estate, Jarrow, County Durham.
Telephone: Jarrow 897771. Telex: 53353

c Morgan

WW-071 FOR FURTHER DETAILS
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FOR QUICK AND CLEAN HOLES
Simple operation
Quick, clean holes (up to 16 gauge mild steel)
Saves time and energy

Patent Nos. 619178 & 938098

Burr -free holes -no jagged edges
Special heat treatment maintains keen cutting edge

Anti -corrosive finish prevents rusting
Used all over the world

by all government services- Atomic,
Military, Naval, Air, G.P.O. and Ministry of
Works; Radio Motor and Industrial Manufacturers, Plumbing and Sheet Metal Trades,

Used

30 SIZES

Garages, etc.

ROUND:8to3in.

Obtainable from Radio, Electrical and Tool Dealers

SQUARE: ;band 1 in.
RECTANGULAR: =, x

WHOLESALE & EXPORT ENQUIRIES ONLY TO

"Q-MAX" (electronics)

¡

n.

Full List on applicat ;on.

LTD. Napier House, High Holborn, London, W.C.1.

WW -072 FOR FURTHER DETAILS

FACTS at your
fingertips

...

STOCKISTS

111

Ll1VI7NoR )IE. I\'

REPAIR SERVICE
7 -14

DAYS

We specialist

in repair,
calibration and conversion
of all types of instruments,
industrial and precision
grade to BSS.89.

MODEL

'.l

Release notes and certificates of accuracy on request.

'. III

Suppliers of Elliott, Cambridge and Pye instruments

LEDON INSTRUMENTS LTD
76 -78

DEPTFORD HIGH STREET, LONDON, S.E.8
Tel.:

E.I.D.

&

G.P.O. APPROVED

01 -692

All the information you need in one compas=, quick
reference volume -the standard trade directory for
radio and electrical dealers and service engineers.
This completely up -to -date Year Book ircludes:
Service depots; Directory of principal trade organisations. Legal guide; Rates of pay; Valve data; TV
Station guide; Specifications; Wholesalers; Proprietary names directory; Buyers' guides; Trade
addresses, etc.
500 pages 35s. net, 37s. 6d. by post.
Obtainable from:

IPC Electrical -Electronic Press Ltd.
Dorset House, Stamford St., London, S.E.I

2689
CONTRACTOR TO H.M. GOVT.

WW-073 FOR FURTHER DETAILS
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VORTEXION

.

0
4

:0:

VORTEXION

l*D

50/70/FE

BASS

TRE BLE

o,,

T

THE VORTEXION 50/70 WATT

ALL SILICON AMPLIFIER WITH BUILT IN
4 WAY MIXER USING F.E.Ts.
high fidelity amplifier (.3% Intermodulation distortion) using the
circuit of our 100% reliable
Watt amplifier with its elaborate
protection against short and overload etc. To this is allied our latest
development of F.E.T. mixer amplifier, again fully protected against
overload, and completely free from radio breakthrough. The mixer is
arranged for 3 -30/60 ,balanced line microphones, and a high impedance
line or gram. input followed by bass and treble controls. Since the unit
is completely free from the input rectification distortion of ordinary
transistors, this unit gives that clean high quality that has tended to be
lost with most solid state amplifiers.

This is

a

-100

PRICE

£75.0.0

Size 14" x 111" x 42 ". Weight 20 lb.

100 pV on 30/60 Q Mic. input.

100mV to 100 volts on gram /auxiliary input 100K

VORTEXION LIMITED, 257 -263

£2

The Broadway, Wimbledon, S.W.19

Telephone: 01 -542 2814 and 01 -542 6242/3/4

Telegrams: "Vortexion London S.W.19"

WW-074 FOR FURTHER DETAILS

www.americanradiohistory.com

Wireless World, May 1969

1"n

L

Control

S G

TOWERS
L

- in practice
0
CO

All control knobs on
the SEL 101 Series
Oscilloscopes are
made by Rendar

Instruments
Limited.

Photograph by
kind permission
of SE Laboratories
(Engineering) Ltd.

U N IFA B

Rendar control knobs are designed for fast, precise indication. Made in
a variety of styles with wings, skirts.concentric and many other features,
they are supplied in a range of materials, colours and finishes (including
plated) to suit all needs.
Further information available from.

RENDAR
INSTRUMENTS

(THE TOWER PEOPLE)

L T D

BURGESS

SUSSEX, ENGLAND
TELEPHONES: BURGESS HILL 2642 -4
CABLES: RENDAR, BURGESS HILL
HILL,

WW -076 FOR FURTHER DETAILS

mr ligflts or aerials
Manufacturers of the famous
'Tubewrights' range of standard towers
and masts at heights of from
20 ft. to 164 ft.
SPECIAL TOWERS designed for greater
heights, out -of- the -ordinary head loads.
unusual wind conditions.
Specials, or standards when appropriate,
for every purpose-stack supports,
beacons, observation, micro -wave

Deliveries from Texas
come faster from
WEL'S FARGO

links and radar

Foundation & erection service
Wide variety of headframes
and crossarms
All work to British Standard
Specifications
Highly qualified design team
Customer -tailored, on- the -dot
deliveries

Write now for general leaflet

Unifab Structures Limited

Texas Instruments SN74N series of TTL
digital integrated circuits in dual-in-line
packaging now include
SN7401N Quad 2 input NAND gate with
three collector outputs.
SN7402N Quad 2 input positive NOR gate.
SN7474N Dual latch.
SN7475N Quad latch.
SN7476N Dual master -slave J -K flit flop
with preset and clear.
SN7482N Dual high speed full adder.
:

All available post haste from:

Ltd

Components

Gale Road,

Kirkby Industrial Estate,
Liverpool.
Telephone: 051 -546 3401

5 Loverock Road

Reading

Berks

Tel: Reading 580616 -9 Telex 84529
:

Ministry of Technology approved distrizutor.

WW -075 FOR FURTHER DETAILS
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Three good ideas
shelved
Decade Capacitors

Instruments

i

Accuracy + 1% alternatively t %.
500 volts d.c. working.
100 pf. to
3 Decade - Cat. Ref. C3
0.111 mfd. in 100 pf. steps.
4 Decade - Cat. Ref. C4 - 100 pf. to 1.1
mfd. in 100 pf steps.
4 Decade plus Air Spaced Capacitor - Cat. Ref. VC5 - 50 pf. to
3 Decade - Cat. Ref. C3 - 100 pf. to 1.1
mfd. in 100 pf. steps.
3 Decade plus Air Spaced Capacitor - Cat. Ref. VC4 50 pf. to 0.1115 mfd. infinitely variable.
1

1

1

1

1

.

1

1

1

5

mfd infinitely variable.

Switched Capacitor Boxes
Accuracy

± 5%

Cat. Ref.

C.60
C.100

or alternately +1%.
0 to 61 mfd. in 0.1 mfd. steps.
0 to 100 mfd. in
mfd. steps.
C.140
0 to 140 mfd. in
mfd. steps.
All instruments calibrated in absolute units so
that no correction has to be made for strays.
1
1

Decade Resistance
Average Accuracy 0.1 %. Residual resistance:
- 12 milliohms, 5 Decade 15 milliohms.

-

4 Decade
Decade
Max
Cont.

Current
Short
time
current
rating

x 100.000 ohms

x 10.000 ohms

3 mA

3.2 mA

r x

1.000 ohms

X

100 ohms

X

10 ohms

mA

20 mA

70 mA

200 mA

10 mA

32 mA

100 mA

320 mA

7

5

'

X

1

ohm

!

700 mA

1

A

,0
1

1

1

A

Decade Cat. Ref.

4 Decade

Cat.
Cat.
Cat.
Cat.
Cat.

Precision Metal film
decade resistance box
suitable for use both on
d.c. and at high
frequencies. Accuracy
actually improves with
use and age.

ohm

A

R7
Ref. R9
Ref. R10
Ref. R5
Ref. R4
Ref.
R3

1,100

S1 by 10 Q steps
'2 steps
10 by
1,1
L by 0.1S/steps
111.100 by 10 )steps
11,110 by S/steps
1,1 1 by 0.1 S1 steps

1,1
1

1

1

1,

1

1

1
1

1

1

1

Air Cored Decade
Inductor Accuracy

± 5%
3 decade model Cat. Ref. L1
2 decade model Cat. Ref. L2
2 decade model Cat. Ref. L3

mH to
Henry
mH to 100 mH
10 mH to 1 Henry
1

1

1

Also available precision Air Spaced Capacitors. Conductance Boxes.
Loading Resistors. standard Resistors and Capacitors. Potentiometers.
Resistance Bridges and Solid State d c Null Detectors
All instruments available from stock.

INSTqlAV1ENTS

And Our
Sales Engineers

always carry
a wide range

J.J.11oyd Instruments

limited

Brook Avenue, Warsash, Southampton S03 6HP Tel: Locks Heath 84221

WW-078 FOR FURTHER DETAILS
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E.Q. SERIES
TONE EQUALISER
of a completely new range of
modules available from Elcom (Northampton) Ltd., in both 24 and 50 volt
single and double units. All feature
hinged printed circuit boards for ease
of assembly and incorporate Painton
high quality components.
Other modules in this broadcast
quality range include:
MA Series Microphone Amplifiers
LRA Series Level Raising Amplifiers
One

LSA Series Line Amplifiers
CA Series Star Mixers

ELCOM
(NORTHAMPTON)

LIMITED
(NORTHAMPTON)
ELCOM
WEEDON ROAD INDUSTRIAL ESTATE

LIMITED

NORTHAMPTON

Tel

:w

A

MEMBER

PAINTQN

OF THE

GROUP

51873 Cables Elcom.

WW-079 FOR FURTHER DETAILS

-AVONCELTM40 TROLLEY
EDITIONS FOR ALL MAKES AND
MODELS OF OSCILLOSCOPES

r

Sole Distributors

Super Electronics Ltd.
5

VIOLET HILL, LONDON N.W.8
TELEPHONE

MAIDA VALE 8281

T

.

Devon

.

BOURNEMOUTH

318
TEL.

DRAWER.

AND

2

CARRYING -UNIT.

BRAKED

CASTORS.

AIRPORT. CHRISTCHURC'-. HAMPSHIRE
TELEG AVONCEL, CHRISTCHURCH

WW -o81 FOR FURTHER DETAILS

MODEL 29 -S
150 KHz -220 MHz on fundamentals
Eight clear scales. Total length 40"

Smooth vernier tuning -ratio 7 }:1

Please forward leaflets of your full range to

Spin wheel tuning -optional extra
Magnifier cursor -precision tuning
Unique electronic scale calibration
Overall accuracy, better than 1.E%
Modulation, variable depth & frequency
PRICE £20.0.0

NAME

Trade and Export enquiries please attach letterhead
or Trade Card.
W559

IHURNI

NORTHBOURNE 3774

England

Please enclose 6d. stamps

POWER -BOARD

CARRIAGE

AVON COMMUNICATIONS AND ELECTRONICS LTD.

NOMBREX LTD
Exmouth

PRICE INCLUDES

S

WW -O80 FOR FURTHER DETAILS

TO:

£25

EACH
PLIS E1

MODEL 29 -X
R. F.

SIGNAL GENERATOR
MODEL 29

Spin Wheel Tuning £1.0.0 extra
Postage & Packing 7s. 6d.

www.americanradiohistory.com

Full specification of Model 29 -S

AND
Integral Crystal Calibrator providing accuracy
0.02%
to
PRICE £27.10.0

Wireless World, May 1969

W ITELEY
_

ELECTRICAL RADIO CO. LTD.

HIGH FIDELITY UNITS

\-

9

-

.1

,

HF.1016 Major

HF.1216

HF.1214

HF.1012

HF.816

T816

r

,

t

;

1

Dimensions

Flux
Density

Depth
HF.816
HF. 1012

c/s

Frequency
Response
c/s

6

63

50-15

U

10

35

30-14

Dia.

Gauss

8"

16.000

1.0

63.000

U

10"

12,000

1.0

47,400

4.218'
41

Total

Pole
Dia.
In.

Type

Flux

Maxwells

Imp.
ohms

Handling
Capacity
Watts

Bass
Res.

HF.1016
P2.585

Weight
Price'
lb.

oz.

K

4

8

f8.16.0

K

4

4

£6.8.0

HF.

1016

41j"

10"

16.000

1.0

63.000

U

10

35

30-15

K

5

13

£10.4.2

HF.

1016 Major

51"

10'

16,000

1.0

63.000

15

10

39

30-16

K

6

0

£13.1.11

64.

12"

14,000

1.5

106.000

15

15

39

25-14

K

9

10

£14.0.7

71"

12"

16.000

1.5

121.140

15

15

37

20-16

K

13

0

£21.10.3

}.

8"

16.000

1.0

63.000

15

15

4

8

£8.6.9

11"

21"

8.500

6.400

3

0.3

3

£1.10.6

HF.1214
HF
T

1216

816

P2.585

4

0.375

-

1500 -17

330

250-9

K
K

-

Includes 10% P.T. surcharge

Whiteley Stentorian Speakers incorporate 40 years of
development in acoustic technology. Their frequency
response is exceptionally wide, and their overall performance outstanding. Few speakers can equal, and
none can excel the superb reproduction of the
high fidelity speakers in the Whiteley Stentorian range.

WHITELEY ELECTRICAL RADIO CO. LTD.
NOUS ENGLAND

MANSFIELD

Telephone: Mansfield 24762
LONDON OFFICE: 109 KINGSWAY, W.C.2. Telephone: 01 -405 3074

WW-082 FOR FURTHER DETAILS
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you

MAINTENANCE TAKES
ANOTHER BIG STEP FORWARD!

IteRECORD

With these latest advanced products

WANT
PARTS

URGENTLY
almost
immediately!
So what do you do?
You reach for the 'phone and dial ONO
239 8072, if it is anything made by the
United -Carr Group. You will be surprised how soon you'll get what you want.

Your immediate

needs

our

are

business
We exist to supply the small user quickly
with standard parts made by these Companies and carry large stocks of their
fasteners and clips and a wide range of
Radio, Electronic and Electrical components. We're geared to speedy handling
and dispatch.

But you
catalogue

will

need

our

latest

For quick and accurate ordering you
should keep our comprehensive catalogue by you. This useful reference book
gives full details of the wide range of
parts we stock -nearly everything of the
kind that you are likely to require.
Even though not ordering anything immediately, you should write now for this
useful publication and so be ready to
handle rush jobs whenever they arise.
United -Carr Supplies Ltd.,
Frederick Road, Stapleford, Nottingham.

NEW HI -FI PARASTAT
ties

UNITED -CARR

SUPPLIES

d.) Pat. Aop

5821667

Gramophone
Record
Maintenance
and Stylus
Cleaning Kit
Designed for use on NEW
records or records in new
conditic,n which are to be
played with pick -ups requiring 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
using ultra lightweight pick -ups tracking at 2 grammes or
less. The cover pad in the lid of the case is provided for the
purpose of cleaning and activating the brush which when
enclosed within the case is kept at the correct level of
humidity required to control all static at the working surface.
Perfectly clean records must be played with a perfectly clean
stylus and an integral part of the kit is the new Watts Stylus
Cleaner which provides a safe and efficient method of
cleaning the stylus.
Supplied complete with instructions, 1 oz New Formula
dispenser. Distilled Water dispenser. spare pad cover and
ribbons Price 42 6 plus 1s 3d P T
Replacements: 1 oz New Formula dispenser 4'6. Distilled
Water Dispenser 4/ -. Pad Cover and Ribbons 1;9.
Manual Model Mk.IIA

'PARASTAT'

dual purpose record maintenance device
Keeps new records in perfect condition Restores
fidelity to older dies. Complete with oz. New
Formula dispenser and ,nstrurr.nns Price 45/
Replacements: Pad Covers 2/- each Brush 126
0[ New Formula
Sponge Cover Pad 1/
Dispenser 4/6.
Humid Mop Recommended for use in conjunction with the Manual Perastet and Praener. 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

The

NEW STYLUS
CLEANER

original

available separtely
complete with instroc

'rice

5/-

Dios

sad
T

DUST BUG'

A

1

1

GUIDE TO THE BETTER CARE OF L P
f sevo
AND STEREO RECORDS s.co.6
Now
v .
A

iv.N

revisa

Automatic Record Cie ruer. Easily Irtted to any
transcription type turntable Provides a simple end
effective method of removing static and dust while
ord is being preyed. Su-face noise and
the record
record and stylus w ar is reduced. resulting in
oz New
cleaner reproductions Complete with
Formula Dispenser ono instructions. Price 18/9.
plus 4 5 P T
Replacements Nylon E.ristle and Plush Pad 1/9.
oz New Formula Dispenser 2/6

'PARASTATIN'-

DISC PREENER

l

,noorpwahrp
Sa No.
4 and 5 M
riso 41us
°sled no.aNrw an
sita

Dar.
2

P.M

n- R.coid Caf
Post Pros
2 non

Dais Shashi Nos

2

and

5

ail.d.

those foaden *AO

risi
5

f

rei on

Passel

new records like new. Expressly
designed for use w th records which have
not had previous antistatic treatment.
Complete with instructions. Price 6/9.
Replacements. Packet of 4 wicks 2/ -.
Keeps

ALL OBTAINABLE FROM YOUR
LOCAL SPECIALIST OR DIRECT:
To CECIL E. WATTS LTD.
DARBY HOUSE, SUNBURY ON THAMES, MIDDLESEX.
Please send (Post Free U.K. and Commo.wealth)

Sandiacre 8072 STD ONO 239 8072

STOCKISTS

...

Disc Preeners

a 6/9

Dust Bugs a 18/9 plus 4/5 P.T.
48 -page Booklets a 2/6

Replacement Parts:
enclose cheque /P:O. value £
(Do not send postage stamps)
Name
Address
I

UNITED-CARR GROUP
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....Stylus Clearers a
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MARK

THIS

6
MN

6

(O1'727.5641/2/31

I

or TELEX 261306

will give you immediate

i6--.1

access to our extensive
stock of over 4000 types
of Va /ves and Tubes

7
U

8

4-friiT

from manufacturers
all over the world

We are exhibiting on the Stand G342 'at the
INTERNATIONAL LONDON
ELECTRONIC COMPONENTS SHOW
at OLYMPIA (20th -23rd May 1969)
IN CONJUNCTION WITH MASHPRIBORITORG -USSR STATE TRADING ORGANISATION
Full range of USSR manufactured Valves, Tubes, Semiconductors, Components and Test Equipment

Z

&

1

Aero Services Ltd

44A, WESTBOURNE GROVE, LONDON W2
WW -085 FOR FURTHER DETAILS
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STANSTED
ESSEX

SOUND
SYSTEMS

Stansted

3132
3437

imeraw

SOUND CONTROL
CONSOLES
INTEGRATED
MIXER AMPLIFIERS

COMPLETE SOUND
SYSTEMS

A25X AMPLIFIER
A recevt development in

range
of
Audix
integrated amplifiers, the
A25X meets completely,
the exacting requirements
of professional broadauthorities for
casting
outside broadcasts.
the

Output: 100V line or 15 ohms.
Distortion: 0.8% 100Hz- 10kHz.
Signal /Noise: Ratio 65db.
Frequency Response + 1db 40Hz- 15kHz.
Stepped attenuation on microphone inputs,
20, 40 & 60db.
Metered output.
Full short and open circuit protection.
All connectors Cannon and GPO.

WW-086 FOR FURTHER DETAILS

THE DOLBY A301 AUDIO NOISE REDUCTION SYSTEM

Making the
Master
Recordings
of the
Future

Already in use in eighteen countries,
the Dolby system is making master
recordings which will withstand the
test of time.
The system provides a full 10 dB reduction of print- through and a 10 -15
dB reduction of hiss. These improvements, of breakthrough magnitude, are valid at any time -even after
years of tape storage. This is why
record companies with an eye to the
future are now adopting this new
revolutionary recording technique.
A301

features:

solid state circuitry

Easy, plug -in installation

modular, printed circuit

high reliability, hands -off
construction
operation. Performance parameters such as

distortion, frequency response, transient
response, and noise level meet highest
quality professional standards.

New
A301 price: £560 f.o.b. London
$1495 f.o.b. New York

346 Clapham Road London S.W.9
Cables: Dolbylabs London
01 -720 11
1

DOLBY LABORATORIES INC.
WW-087 FOR FURTHER DETAILS
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333 Avenue of the Americas New York N.Y.10014
Cables: Dolbylabs New York
(212) 243 -2525.
-
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Morganite rolling stock
-

Ready to roll MorganiteType
carbon composition resistors,
with a power rating of 0.5W at
70 °C. If that reminds you of
someone else's, you're right.
Only, Type S is rather special.
S

Reliability has a lot to do with
its success. Constant on -line
checking, backed up by a

staggering 35 million corn ponent hours of laboratory
testing in a year.
Type S is strong on performance, too. With a standard
resistance range of 10 sI to
10 M s2 and selection tolerances of + 5 %,10% and 20 %.
Find out why we'll be

delivering 500 million Type S
resistors in 1969.Tryourrolling
stock for yourself. Ring us for
samples. Hustle them through
your tests. Satisfy yourself.
Once you're convinced, ask us
about prices. Then we'll
really impress you.

MORGANITE RESISTORS LIMITED
Bede Industrial Estate, Jarrow, County Durham
Telephone: Jarrow 897771 Telex: 53353

c Morgan
WW-o88 FOR FURTHER DETAILS
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another
amazing
newmart
scoop
purchase

A frustrated manufacturers French export
order enables us to give you what is
undoubtedly the finest package deal in

this country today.
The world famous British made Deluxe
Balfour 4 speed auto change record
player deck (grey finish) incorporating an
automatic stylus cleaner and unique arm
locking device, compatible cartridge
enabling you to play stereo records on
mono without damage to the record, or
for an extra 15/- you may have the stereo
version of this cartridge. In addition there
is supplied, at no extra charge, a 45
r.p.m. auto change adaptor which will
enable you to dispense with the centres
of your 45r.p.m. records should you
desire to do so. This unit is mounted on
a magnificent luxury teak veneered plinth
which will accept the Garrard SPCI
cover or similar type.

Tandberg Series 11
the Professional's
Portable
All this comes to you for the amazingly
low price of 91 gns. (post and packing
10/ -) which cuts normal prices by 50%.
Deck with cartridge less plinth (template
for cut-out supplied) 7gns (post and
packing 10/ -1. Remember this offer is
exclusive to NEWMART

The Tandberg Series 11 is the finest truly portable
tape recorder available in this country at the present
time. Its specification, performance and design make it
the perfect tape recorder for the professional. A pilot
tape model is available to industry.
Compare our Performance -then Compare our Price!
MI MN elm
Please send me full details on the Tandberg Series 11
1'he

EWMAR
NELECTRONICS

Dept.

APR

Tandberg

11 -1P

(for Industry)

Please rick appropriate box(es)

I

I NAME

'
9

30132, Shudehill ,Manchester4.Tel:061.8327710

15,Whitechapel, Liverpool. Tel: 051.236 0738

ADDRESS

Post to:
Industrial Division,
Dept. Electronics Ltd.,
Dept. W.W.I., Herefo -d House,
LVicar Lane, Leeds, 2.

-
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Has red tape been

complicating your procurement of
electronic components
from the U.S.A.?

h

Let us help you

cut through it!

Procurement of
American -made elec
tronic components used to be thought of as a complex, timeconsuming procedure with a myriad of red tape details and
problems. Not anymore- now you can join the growing list of
companies that rely on the technical skills and services of Milo
International, world -wide distributors of electronic components.
Our team of experienced specialists will process your order with
speed and efficiency from start to finish immediate price and
availability quotations, product information, application data,
import certificates, export licenses, declarations, export packaging, delivery expediting, etc. And this all- inclusive service is
provided for each order, no matter how small or large.

For whatever you may need in electronic components
from the U.S.A., Milo International can satisfy your requirements with prompt delivery, at direct factory prices,
from a huge in -stock inventory of thousands of components
made by the leading American manufacturers including this
partial listing:

-

Ampeiex
AmphencI
Arrow -Hart &
Hegen-an
Bourns
Burgess
Cannon
Centralat.
Cinch -Jones
Clarostat
Cornell- D..lbilier
Corning

Dale E ec:ronics
Delco Radio

Eimac
Electrons, Inc.
Erie
General Electric
Hardwick Hindle
Hickok
I.T.T.
J.F.D.

Kings

Littelfuse
Mallory
Oak

Ohmite-Allen Bradley
Potter & Brumfield

R.C.A.

Raytheon
Simpson
Sola
Solitron
Sprague

Stancor
Superior
Sylvania
Texas Instruments
Transitron
United Transformer
Vector
Xcelite

For immediate price and delivery quotations, contact Milo by mail, phone, cable or International Telex.

II

LO International

World -Wide Electronic Component Suppliers
325 Hudson St., New York, N.Y. 10013 /Tel 212-924-5000/Cable

MILOLECTRO, N.Y. /Int'I. Telex 62528 or 620115

WW-091 FOR FURTHER DETAILS

www.americanradiohistory.com

Wireless World, May 1969

CHASSIS and CASES
F
by
Type Y

Type W

..._._:

Type Z

of

Type U

EDGWARE ROAD

H. L. SMITH & CO. LTD.
Audio Equipment

Electronic Components
287/289

EDGWARE ROAD, LONDON, W.2.
Tel: 01 -723 5891

We shall be pleased to quote for all your component requrements.

BLANK CHASSIS
SAME DAY SERVICE

Of over 20 different forms made up to YOUR SIZE.
(Maximum length 35in., depth Sin.)
SEND FOR ILLUSTRATED LEAFLETS
or order straight away, working out total area of material
required (including waste) and referring to table below, which
is for four -sided chassis in 16 s.w.g. aluminium.
304 sq. in. 15/8
10'4
176 sq. in.
S/48 sq. in.
336 sq. in. 17/118
208 sq. in.
6/4
80 sq. in.
368 sq. in. 18/4
13/240 sq. in.
7/9
112 sq. in.
and pro rata.
14,4
272 sq. in.
9/144 sq. in.
P. & P. 3/ -.

3/6.

P. & P.

CASES
ALUMINIUM, SILVER HAMMERED FINISH

P. & P. 416.

Discounts for quantities. More than 20 sizes kept in stock for
callers.
FLANGES ( +in., lin.), 6d. per bend.

STRENGTHENED CORNERS 1/- each corner.
PANELS: Any size up to aft. at 6/- sq. ft. 16 s.w.g. (18 s.w.g.
5/3).

Plus post and packing.

WW -o92

8x6x2'
6x6x3

N

N
U
U
U
U
U

4

x

4

Type

Price

Size

Type

18/17/6

x 4*

}x4 }x44
8x6x6
5

11

/-

17/-

12x7x7
15x9x8

Y
Y

12

Y

Price

Size

W
W

37/6
48/6

8x6x6*
7

29/45/-

15x9x7

53/6

x

7

x

23/72/6
Z
17x 10x9
24/78/Z
91x71x31
19 x IOx81
49/*Height
15 x 9 x 9
Plus post and packing.
23/W 8 x 6 X 6
Type N has a removable bottom, Type U removable bottom or back,
Type W removable front, Type Y all- screwed construction, Type Z
removable back and front.

FOR FURTHER DETAILS

DE- SOLDERING

THE

TOOL

Self- contained -does NOT require the use of air -lines or pumps

Simple, light and inexpensive
PERMABIT nozzle will not wear or become eroded by the solder

Standard nozzle

,;-'.,

in. bore.

in. bore
Alternative, -`,
,

Mains or low voltages
Please ask for colour catalogue A/S

LIGHT SOLDERING DEVELOPMENTS LTD
Telephone:

01

-688 8589 & 4559

ww-093 FOR FURTHER DETAILS
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= =lithe
current
LsILcers
=

f./
/

International Rectifier
semiconductors lead the world
when it comes to slicing current
waveforms -into just the right
shape to solve your own
particular problems.

Wdtever the application-rely on

=C

tp¡
1111111:.

Vel
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FRE
Have you sent for your copy?
ENGINEERING OPPORTUNITIES

is a highly informative 132 -page guide to

the best paid engineering posts. It tells
you how you can quickly prepare at home
for a recognised 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 & Electronics Courses, administered by our
Specialist Electronics Training Division explains the benefits ofour Appointments
Dept. and shows you how to qualify
for five years' promotion in one year.

SATISFACTION OR
REFUND OF FEE
Whatever your age or experience, you cannot
afford to miss reading this famous book. If you
less than £30 a week send for yyoouur
are
ÓPPORTUNIp yearning
of
copy fo "ENGINEERING

TO

AMBITIOUS ENGINEERS

-THE
WHICH

LATEST

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.

(Dept. 3038), Aldermaston Court, Aldermaston, Berkshire

IS

ENGINEERING

OF

OPPORTUNITIES

INCLUDING
TOOLS!

PRACTICAL
EQUIPMENT

.KVP-

Basic Practical and Theoretic Courses for beginners in
Radio, T.V., Electronics, etc.
Guilds
A.M.I.E.R.E. City
Radio Amateur's Exam.
R.T.E.B. Certificate
P.M.G. Certificate
Practical Radio
Radio
Television Servicing

The specialist Electronics Division of

i

B.I.E.T.

NOW

offers you a real laboratory training al
home with practical

i

Practical Electronics
Electronics Engineering
Automation

equipment.
Ash for details.

POST COUPON NOW!
Please send me your FREE I32 -page
"ENGINEERING OPPORTUNITIES"

(Write if you prefer not to cut page)
NAME
ADDRESS

BRITISH INSTITUTE
OF ENGINEERING TECHNOLOGY

THE B.I.E.T.

EDITION

SUBJECT OR EXAM.
THAT INTERESTS ME

THE LEADING INSTITUTE OF ITS KIND IN THE WORLD
WW -094 FOR FURTHER

far n ell

TM1 Fully Transistorised

Millivoltmeter and
TypeTM39 Microvoltmeter

TM1 MILLIVOLTMETER
MAXIMUM SENSITIVITY OF 1 mV F.S.D. on both A.C. and
D.C. *HIGH INPUT IMPEDANCE throughout its range of
mV to 300 volts. ACCURACY over a wide frequency
1

range up to 200 KHz. 41" CLEAR SCALE METER
calibrated in RMS and D.C. volts and dBS. *PRICE £60.

TM39 MICROVOLTMETER

MAXIMUM SENSITIVITY -100 /t volts

0 -30 volts IN 12 RANGES.

DETAILS

F.S.D. °COVERS

LOGARITHMIC MODE to

avoid unnecessary range switching when using instrument as a
null detector.A000RACY 3% of F.S.D. - 100.PRICE£60.
For full details, please contact us at the address below.
(Please state if you require literature on our full range
of power supplies, electronic instruments and digital
logic equipment).
FARNELL INSTRUMENTS LIMITED,
Sandbeck Way, Wetherby, LS22 4DH, Yorkshire.
Telephone 0937 3541 6

WW-095 FOR FURTHER DETAILS
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for
automatic
voltane
stabilisers

-`''

TS Distortionless Servomechanical
Stabilisers provide high- speed, accurate stabilisation without distortion of waveform. Accuracy
0.25 %. Correction speed up to 60/100 volts per
sec. Unaffected by load, frequency or power
factor variations. to 120 kVA single phase and

t

1

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. Unaffected by load or frequency variations. Filtered
models also available. 400 VA to 10 kVA.
:

t

Claude Lyons
CV R Constant Voltage Regulators offer considerable 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

lull details write to Publicity Department, Hoddesdon.

CLAUDE
LYONS
Claude
Limited
Lyons

Hoddesdon, Herts. Hoddesdon 67161 Telex 22724
76 Old Hall Street, Liverpool L3 9PX. 051 -227
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X98
(MTBF > 10,000 hrs. STABILITY

0.1%

p.a.)

roband 1500
a

compact, four range (1mV to 1000V) digital voltmeter, with automatic sign change and accuracy of 0.2% of reading

1

digit.

Common Mode Rejection: DC- 120dB, AC -80dB,
Ripple Rejection: 27dB
Zero Drift: less than 1 digit.
Over Voltage: 1000V any range. Operating Temp. Range: 0 -50 °C.
Sample Rate: 2 per sec.

Input Resistance: 100M12.
with 10K unbalance.

Roband Electronics Limited

Charlwood Works Charlwood
WW -097 FOR FURTHER DETAILS
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Horley

Surrey

Crawley 20172
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DECCA

SPECIAL

PUT US

PRODUCTS

TO TEST?

DECCA

the world's leading
manufacturer
of records
and the means
of playing them

0'6

0.4
1

01

` , ,

I

I

'

/

8

,

/0
MILLIAMPERES

ELECTRICAL

.

INDICATING
INSTRUMENTS
PANEL MOUNTING
OR PORTABLE,
BUILT TO YOUR

INDIVIDUAL
REQUIREMENTS

The Decca DK 30

AND

Ribbon Speaker

ELECTRONIC FLASH
EQUIPMENTS OF
ADVANCED DESIGN

This new Decca product has been designed to cater
for the growing number of high power amplifiers
particularly transistor type now available on the
market. Able to cope with high outputs (up to 30
watts) these superb units retain the great advantage inherent in ribbon speaker principle - lowest
possible mass to give a tremendously wide and
smooth frequency range. Crisp, effortless response.

BY

°lease send me details of the DK 30 speaker.

NAME_.
ADDRFSS
WW5

Dacca Special Products,
Insista Place Queenstown, London. S. W.8.

D

R

ELECTRICAL INSTRUMENTS LTD.,
CHILTERN WORKS,
TOTTERIDGE AVENUE,
HIGH WYCOMBE,
BUCKS.
Phone: 30931 -4

WW-098 FOR FURTHER DETAILS
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Belclere

ON DISPLAY AT

R.E.C.M.F. EXHIBITION
STAND H424.

POWER SUPPLIES
SUB MINIATURE STABILIZED POWER SUPPLIES
WITH OVERLOAD PROTECTION
HERMETICALLY SEALED -PRINTED CIRCUIT MOUNTING
Type P.S. 2009 max ripple voltage 500pV Output 9v* 40 mA
12v
30 mA
500pV
P.S.2012
20v @ 15 mA
500pV
..
P.S.2020
Overload point Qa 5 mA above rated output.
Volts drop at rated load is less than 150 mV
Output voltages ± 5%

r
1.2

rG

i.Ai

a@

Price List -Series 2000
1.

Quantity

1-

LOW RIPPLE
n

-

IDEAL FOR USE IN
HIGH GAIN A.F.
CIRCUITS

10-

,ri.+

1005001000 -2499

-4-

-}

49
99
499
999

50-

`c

+I

i

1a..

2500

-

..3

9

...2
.

.

.

.

..

4

2
.

.

2

2
1
.

1

Each
0
17 6
9
6
6 0
0
1
6
17
15 0
5

THE BELCLERE COMPANY LIMITED
385/387 COWLEY ROAD, OXFORD, ENGLAND. Tel: OXFORD 77266/7
AREA DISTRIBUTORS:
Roberts Electronics Ltd
17 Hermitage Road.
Hitch:n
HERTS

S.D.S. (Portsmouth) Ltd..
Hilsea Industrial Estate.
Portsmouth.
HANTS.

Electronic Component Services,
(Worcester) Ltd..
Victoria House.
63 -66 Foregete Street. Worcester.

Elcomatic Ltd..
101/103 Bath Street.
Glasgow C.2.

I.T.T. Electronic Services.
Edinburgh Way.
Harlow.
ESSEX.

WW -100 FOR FURTHER DETAILS

THE WELBROOK

ALL -SILICON INTEGRATED STEREO AMPLIFIER
INTRODUCING A NEW ALL SILICON
AMPLIFIER
HI -FI
TRANSISTORISED
INCORPORATING TWO INDEPENDENT
POWER SUPPLIES TO GIVE VERY LOW
CROSSTALK AND A UNIQUE DESIGNED CIRCUIT WHICH ELIMINATES
DISTORTION RISE AT LOW LEVELS.
POWER -OUTPUT IS 15 WATTS R.M.S.
INTO A 852 LOAD AND 10 WATTS R.M.S.
INTO A 552 LOAD. INPUT FACILITIES TO
COVER ALL TYPES OF PICK -UP, TUNER
AND TAPE.
AND
PERFORMANCE
SPECIFICATION
1

PRICE £48

COMPLETELY ENCLOSED
PANEL MOUNTING.
TEAK CABINET £4 EXTRA.

ALSO AVAILABLE

AMPLIFIER P.C.B. MODULES AS USED IN THE ABOVE
AMPLIFIER. BUILT AND TESTED.

EXCESS OF PRICE RANGE.
LITERATURE
DETAILED ILLUSTRATED
AVAILABLE ON REQUEST.
FAR

IN

TRADE ENQUIRIES INVITED.

MONO AMP 103 £8 -0 -0.
STEREO AMP 103 £15 -0 -0.

WELBROOK

ELIECTRONICS

LTD

BROOKS STREET, HIGHER HILLGATE,
STOCKPORT, CHESHIRE. 061 -480 4268.
N1V-101 FOR FURTHER DETAILS
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FERRANTI HI -FI AUDIO DESIGN
BOOKLET AVAILABLE 5/- EACH.
WELBROOK
COMPLETE WITH
PRICE -LIST.
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Build a CCIV system matched
to your needs
These Ampex videotape recorders all use one -inch format
Ampex do more than produce the finest quality closed
circuit television (CCTV) videotape recorders. They
give you flexibility too. All share the Ampex one -inch
helical scan recording format which is rapidly becoming the World Standard. All are switchable to play
back European or American standard tapes.
Use the VR -78o3 or the VR -7003 as `master units'
use the VR -51o3 to augment your system or as the

-

basis of your first low-cost installation. This is unique
flexibility-means you can build up your own application- matched system of Ampex videotape recorders. You get maximum benefit from Ampex
professional broadcasting techniques, and ease of
operation over a vast range of `instant-replay' uses.
Think. Couldn't there be a place for Ampex in your
professional life?
VR -7oo3 Videotape Recorder. Basic Price: 0,44o
This recorder (below) out -performs more costly equipment
interchangeable with
minimal operator training
high -quality audio
other Ampex CCTV recorders
audio can be
built -in amplifier and speaker
response
second audio
added after picture has been recorded
slow -motion
channel for cue purposes is optional extra
to 20 fields per sec is also optional.

-2

VR -51o3 Videotape Recorder. Basic Price: £856
offers a
(Above) the basic low cost recorder in the range
needs
better picture than any other in its price range
its tapes play back on
minimum operator training
5- minute forward
VR-7oo3, VR-78o3 and vice -versa
remote control facilities for
and reverse spooling
high- quality audio response
play, record and stop
weight only 65 lbs.
built-in amplifier and speaker

.

VR -78o3 Videotape Recorder. Basic Price: £4,65o
highest -ever CCTV
Master Recorder of the family
ideal for present or
recorder performance
planned CCTV systems with sophisticated
requirements
convenient grouping of
interchangeability
primary controls
with other Ampex CCTV recorders
w r
L.rirîÑ
w
electronic editing permits complex
mi
10
w
w
w
productions using single camera techniques
-sequences from various tapes can be
auto -stop at
assembled onto one tape
two audio tracks
end of tape
variable speed slow- motion
forward or reverse.
Video Tape Recommended for all Ampex CCTV
recorders -high quality i-inch I -mil polyester base (Ampex 161 series)
3,000 ft for hour on 91" reel.

r-

AMPEX

rrr

For a special presentation kit detailing all Ampex
recorders and applications in your field, write to:
AMPEX GREAT BRITAIN LTD., Dept. WW2,
72 Berkeley Avenue, Reading, Berks. Tel: 84411
WW -102 FOR FURTHER DETAILS
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FROM

GARDNERS
Exceptionally wide band
microphone and audio line
matching transformers
FREQUENCY RANGE

For professional recording

100 K.ohm models ±1 dB 30 c/s to 20 kc /s.
All other models ±0.5 dB 30 c/s to 20 kc /s.

MAXIMUM AUDIO LEVEL +12 dBm (16mW).
INPUT IMPEDANCE maintained to within ±10% (±20 %j)
at all frequencies within the range 50 c/s to 8 kc /s (to 5 kc /s

only for 100 K.ohm models).
MAGNETICALLY SCREENED
-50 dB reduction in hum pick up.

Input

Output

Z

Type No.

Ohms

Pin Nos.+

MU.7521
M U.7522
MU.7523
MU.7524
MU.7525
MU.7526
MU.7527
MÚ.7528
MU.7529
MU.7530
MÚ.7532
MU.7534

3.75/15"

1

3.75/15

1

75/300"
150/600"
600 (C.T.)
600 (C.T.)

1

-3, 2 -4
-3, 2 -4
-3, 2 -4

1

-3, 2 -4

transmission equipment, these Octal -based
plug -in transformers have a frequency
response extending well beyond the audio
range. The design achieves dynamic per formancewith minimum distortion atall levels

Sec. /Pri.

Z

Ohms

Pin Nos.

Turns Ratio

Applications

600 (C.T.)
100K.

6 -7 -8

600 (C.T.)
600 (C.T.)

6 -7 -8

6.32:1/12.64:1
82:1/164 :1
1.41 :1/2.82:1
:1/2:1

Low Z. Mic /Line
Low Z. Mic /Grid
Line /Line

6

-7 -8

300/1.2K*
2.5k/10k."

1

-3, 2 -4

100K.

1

-3, 2 -4

600 (C.T.)

1

-3, 2 -4

600 (C.T.)

6 -7 -8

6 -8
6 -7 -8
1

-3, 2 -4

10K. (C.T.)

6 -7 -8

7.5/30"

1

-3, 2 -4

100K.

1-3, 2 -4
6 -8
6 -7 -8
6 -7 -8
1 -4
6 -8

50/200"

1

-3, 2 -4

100K.

6 -8

150/600"
7.5/30"
50/200"

and broadcast

10K.

Mixing :Bal./Unbal.
Mixing Hybrid
Line /Grid
Line /Grid
Low Z. Mic. /Line
Mic. or Line /Line
600 Line Bridging
Low Z. Mic. /Grid
Mic. or Line /Grid

1

1

;

-1 :1.41

(C.T.)

:

2.04:1/4.08:1
13:1/26:1
4.47:1/8.94:1
1.73 :1/3.46 :1
1

(C.T.)

:1

58:1/116 :1
22.4:1/44.8:1

Type MU.7525 may be used in "Hybrid" circuits, as shown, to establish
to 4 wire operation in telephony. Accurate balancing of the windings
55 dB from 50 c/s to 10 kc /s.
enable guaranteed rejection of better than
75 dB may be expected for normal rejection levels.
Up to

6000

-

2

-

' " °`

`M

1-

<7

Gardners

WRITE FOR A.F. BROCHURE GT.4
pivinp /ull details o/ these and other types o/ AF. bans /orr -, e, s

n- uuT

Tg

411,

=

RREESId

GARDNERS TRANSFORMERS LIMITED
Christchurch, Hampshire BH23 3PN. Tel. Christchurch 2284 (STD 0201
TELEX41276 GARDNERS XCH
WW-103 FOR FURTHER DETAILS
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With automatic
level control

With automatic

Unconditionally guaranteed to outperform
ordinary compressors, limiters or AGCs,
the solid -state Audimax III offers the
ultimate in automatic level control for

CBS

recording engineers.
The exclusive Gain Platform principle
permits gain to remain on a stable
plateau over a wide range of input levels
rather than the continuous rise and fall
with consequent distortion, thumping and
pumping, and audio "holes " -so
frequently encountered with ordinary
AGC amplifiers. Its unique Gated Gain
Stabilizer acts to bridge through program
lapses and thus eliminates "swish -up" of
background noise. A special Return-toZero feature returns gain to normal
during standby conditions. In short, the
Audimax reacts to any gain situation in
exactly the same manner as a human
engineer -but more efficiently.

recorded levels without overloading.
The Model 420 eliminates the distortion
of clippers and the thumping and pumping

peak control

-

Laboratories presents its new
automatic peak controller for disc
recording, the Recording Volumax
Model 420. Now you can achieve higher

of conventional limiters. It provides the
maximum peak output at all frequencies,
even as a function of record diameter.
The completely solid-state Model 420
Recording Volumax is unconditionally
guaranteed. (Stereo model also available).

With the world's
first 60 dB -wide
linear scale meter
CBS

Laboratories presents its new

Model 600 Wide Range Program Monitor.

It's the first monitor to combine the
latest developments in audio technology
with the reliability of solid -state design
for accurate audio measurement and
analysis on a single 60 dB -wide scale.
Where the standard Volume Indicator
measures only the top 23 dB of signal
level logarithmically, this new Program
Monitor displays information from +3 to

-57 dB on

a single linear, decibel scale,
thus permitting accurate reading of low
level audio material as well as line noise
during program pauses. The 0 dB
reference settings are adjustable from
+18 to -22 dBm.
The 600 is also equipped with a
separate DC output for graphic logging

over the full 60 dB range or to drive a
second meter for remote monitoring. It is
also available in a standard 19 -inch
mounting rack from which it can be easily
removed for portable use.
While not intended as a replacement
for the standard Volume Indicator, the
600's meter ballistics are such that its
readings are compatible with VU indica-

(Stereo model also available).

tions. It's a practical program monitor as
well as a valuable measuring tool.
FOR FURTHER INFORMATION,

WRITE:

PROFESSIONAL
PRODUCTS

LABORATORIES
Stamford. Connect ,c,,t 06905
A Drwspon of Coiymba Broadcast.nA System, ioc

WW -104 FOR FURTHER DETAILS
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The double

beam
a
is

at £ remark
10 ¡n the
portable
of only
price
ably low
outstanding
U.K
of its
are a few

TeleQu¡Pment
oscilloscope

liortabl

by
tthe remittle-

Here

characteristics
beam
Tube
True double
faced O
flat
in.
Large 5
6MHz
Y Amplifiers
Matched 100 mV Pcm,
=1 MHz
10 mV/cm.
Sweep Speeds
Calibrated 1IS ( - variable)
F

-p

-

range,

-full
Triggering Modes TV sync.
including
lb.
a Weight 24
I
details TODAY
Send for

US ON STAND C118
LONDON
NENT SHOW C
COMPONENT

Sales and service throughout the world
Overseas enquiries write:

Tektronix Ltd.. P.O. Box 48, Guernsey, C.I.

ITEEEQUIPMENT

<>

TELEQUIPMENT LTD. 313 CHASE RD, SOUTNOATE, LONDON N14 TEL:
WW -105 FOR FURTHER DETAILS
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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 monochrome 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 valve
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 -all were investigated and
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 includes
WW-I06
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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 applications 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
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recent announcement from one of this country's major electronics companies
stated that the product about which they were writing was developed as a private
venture. It was obvious that the company, or at least its P.R.O., considered that this
fact was worth shouting about, presumably because it was the exception to the
norm.
Hard on the heels of this announcement came the news from the National
Research Development Corporation that, at the request of the Ministry of Technology, the Corporation is to invest nearly £5m in "the development and manufacture of
microelectronic devices by Ferranti Ltd, Marconi-Elliott Microelectronics Ltd, and
the Plessey Company Ltd.... The Corporation expects to recover its investments
with interest by 1980 through a levy on the companies sales of silicon integrated
circuits ".
Such announcements as these only underline the fact that the electronics
industry in general is becoming more and more dependent directly or indirectly on
Government support. In addition to such direct financial assistance as that cited
above-and there are many others -the Ministry of Technology is the country's
biggest customer for electronic equipment.
In our report, elsewhere in the issue, on the Paris components show reference is
made to the possibility of the U.S.S.R. becoming a major contender in the
international microelectronics race. If this does happen, as is highly probable, then in
the face of such national competition and that already facing us from across the
Atlantic (from companies bolstered up by military and space spending) it may well be
inevitable for our own industry to have substantial Government backing if it is to
survive. On the other hand there is a lurking danger in the security enjoyed under a
beneficent Government. It can, of course, have a stultifying effect on initiative;
indeed the N.R.D.C. microelectronics announcement mentioned above stresses that
"an important feature of the arrangements has been the establishment of a
collaborative agreement between companies themselves. Each company has undertaken to disclose broad details of its own research and development to its
collaborators ". It would therefore appear that it is no longer necessary for any one of
the three companies to try to get the edge on the others by research, ingenuity, skill,
or what have you. It can be, and is of course, argued that duplicated, or in this case
triplicated, research and development is wasteful. However, a much more serious
aspect of corporate research was stressed by Commander H. Pasley-Tyler, retiring
president of the Electronic Engineering Association, speaking at the annual luncheon of the E.E.A. on March 26th. That is, that too high a percentage of our
research and development resources are locked up in laboratories which serve a
number of official and semi -official organizations for the fulfilment of their own
narrow purposes without any relevance to the wider possibilities of international
A

sales.

Our industry (and for that matter much of the technology on which it is based)
was built on Government spending during World War II and over the years it has
tended to rely, perhaps a little too heavily, on this source of income. Military
spending has, however, been drastically cut and the industry is feeling the pinch.
This may be a good thing as it could stir us to seek new pastures, but it would
appear that the industry is still relying on the umbilical cord to the Mintech
remaining intact. Cmdr. Pasley -Tyler criticized in relation to the curtailment of
military spending, the "confident belief that the civil side of the Ministry of
Technology will somehow look after our technological future ".
With the growing number of mergers, resulting in a few large units making up the
bulk of the industry, which is becoming increasingly dependent upon Government
support, one is tempted to ask how long it will be before there is a move to make
unofficial nationalization official.
www.americanradiohistory.com

196

Wireless World, May 1969

Wireless World Logic Display Aid
1: Introduction
designed by B. S. Crank*

The current methods of teaching logic design are lacking
in some respects as there is a gulf between the practical
and theoretical aspects of tuition.
The normal procedure is to introduce the student to a
"logic tutor" after some initial training has been done in
the elements of Boolean algebra. Representative circuits
are "patched -up" and the outputs are interpreted from

lights, meters or in fact from anything that is capable of
a two -state indication.
Excellent ways of representing logic functions graphically already exist, in the form of Venn diagrams,
Karnaugh maps and Truth tables, and these have the
advantage of presenting the abstract functions in ways
that can be easily visualized. This latter point is important as the student who can visualize logic combinations
will soon reach a much deeper understanding of the underlying fundamentals. It is almost certain that during the
theoretical instruction at least one of the above methods
of representation, more likely all three, was employed.
As soon as practical work is started the method of
display is reduced to flashing lights and other two -state
indicators. These types of indicators have to be interpreted by the student and, since they are not graphically
representative it is most unlikely that he will be able to
visualize the function being demonstrated and, therefore,
he may miss the point.
The Wireless World Logic Display Aidt combats this
problem by producing, on a standard oscilloscope, the
Venn diagram, Karnaugh map or the Truth table of any
gate or logic circuit that is connected to the display aid.
For instance, if a binary adder circuit were connected
to the display aid, and if the instrument were switched to
the Truth table mode, the rules of binary addition, which
is the adder Truth table, would be displayed on the oscilloscope. In other words the hardware itself produces
exactly the same display as was used by the instructor on
the blackboard during the theoretical sessions and, as a
result, the problems confronting the instructor and the
student are much reduced.
Some applications of the instrument are listed below:
others will suggest themselves to readers as they become
more acquainted with the device.
Applications
1. Teaching Boolean algebra.
2. Introducing and explaining the properties of Venn
diagrams, Truth tables and Karnaugh maps.
3. Demonstrating the basic logic functions: AND, OR,
NAND, NOR, etc.
4. Showing how gates can be combined to satisfy complex
Boolean equations.

'Assistant editor Wireless World.

t Provisional patent specification

No. 14062/1969.

5.

Explaining the difference between positive and negative logic and demonstrating the relationships between AND OR- NAND- NOR and the effects on
the hardware of a change in logic convention.
Explaining what minimization is and how it is accom-

-

6.

plished.
7.
8.

As an aid to minimization of logic systems.
Shows how binary arithmetic can be performed with

logic.

9. As an aid to teaching modern mathematics.
10. Quickly tests the results of practical work carried
out by students.
11. Can be used as check -out equipment on production

lines manufacturing logic sub -assemblies.
test equipment for rapid fault finding on
logic assemblies.
13. Can be built into equipment for monitoring purposes.
12. As a bench

By way of an experiment the writer introduced the
instrument to his seven- and five -year old daughters
who had no prior knowledge of the Venn diagram. The

The completed prototype which ¿ncorporates all the extra facilities mentioned on page 198. The four sets of function control
switches, one set for each display area, can be clearly seen. Two
input sockets for the external logic circuits are provided. The
two push -buttons on the right of each set select either external
circuit 1 or 2 for the appropriate display area; pressing both of
these buttons results in the difference between the two circuits
being displayed. The set of terminals on the leftareforthe variable
outputs (A. B, C, D), the set in the centre are for the outputs of the
external logic circuits (Zr, Z2) and the terminals on the right are
power supplies for external logic circuits and for the extra variables (E, F) when the instrument is used in the 6- variable Karn-

augh map mode.

www.americanradiohistory.com

197

7ireless World, May 1969

Each counter consists of four bistables connected to
count in natural binary as shown in table one. The table
corresponds to the output of the Y counter, the bistables
of which are labelled A, B, C and D. The bistables in the
X counter are labelled E, F, G, and H and follow the same
counting sequence as the Y counter. A and E are the
least significant. In the table, 1 corresponds to a positive
voltage and 0 to a voltage very near to earth potential.
The Y counter is driven by a multivibrator at about 20kHz.
The output of the Y counter forms the input to the X

'lesson" was treated as a game. The square on the
#scilloscope screen which contains the three interlocking
ircles of the Venn diagram (universe) was called a
arden. The three circles representing the variables
¡ere called the areas where plum, apple and orange trees
;row. Within five minutes both children could recognize
ll the individual areas of the Venn diagram. Encouraged,
he writer introduced the children to the Karnaugh map
nd Truth table in turn. In a very short time they could

.

nterpret the meanings

of both.
The form which the display takes can be clearly seen
n the accompanying photographs which show the instruient operating in its various modes.
Before commencing the description of the instrument
few words about the form of the series of articles in
i'ireless World would not go amiss. The instrument
an be easily divided into a number of small sections,
ach section carrying out a particular sub -function. One
ub- function at a time will be described in its entirety.
'hat is, first the theory behind the sub -function will be
iscussed followed by a description of the circuit, con-truction and testing. This means that construction work
ould, if desired, be started long before the series of
rticles is finished. However, the instrument is a fairly
omplicated one and the inexperienced constructor is
dvised to wait until part five of the series is published
efore deciding if he is competent to start the project.
This first article is introductory; the overall function ig of the instrument will be discussed and some of the
elevant basic theory will briefly reviewed. Subsequent
rticles will give detailed constructional information and
ill also describe some accessory units that may be used
ith the instrument.
The instrument is constructed using 42 integrated
-ircuits. In general components are mounted on small
lug -in cards. The integrated circuits are from the
erranti series 300 Micronor II range of diode -transistor
gic units which are in 14 -lead plastic dual -in -line
-3ckages. These will be described in more detail later.
t the design cost was considered to be secondary to
3rsatility, reliability and ease of operation.

counter.
Table one
D C B A
0
0

0
0

0
0

1

0

0
0

1

0

1

1

1

1

0 0
0 1

1

1

1

1

1

0

0

1

0
0
0
0

1

1

1
1

0
0
0
0
0
1

1
1

0

0

0

1

1

0

1

1

0

1

0
0

1

1

0

1

1

1

1

1

0

0

0

0

etc.
In a

television set the spot is moved across the face

of the screen by two sawtooth voltages. A similar method
of deflection is used in this unit, the only difference

being that the scan voltages are staircase waveforms
instead of sawteeth.
The staircase scan waveforms are produced by the
two digital -to- analogue converters (dians), one of which
is connected to each counter. The voltage output of each
dian is proportional to the numerical contents of `he
counter to which it is connected. Taking the Y counter as
an example; at each input pulse the contents of the counter
increase by one and the output of the dian alters by one
unit. After the counter has received 16 input pulses the
next pulse will return the counter to the "all -zero"
position; this transition corresponds to flyback. The
staircase produced by the Y dian is shown in Fig.2. The
Y deflection voltage is precisely 16 timeS the frequency
of the X deflection voltage because each counter divides
by 16. The outputs of the dians drive the c.r.t. deflection

eneral description
=he block diagram of the complete instrument is shown in
ig. 1. Although not immediately obvious from this drawig, the instrument is divided into two distinct sections:
rcuits for deriving oscilloscope scan voltages and logic
rcuits for obtaining the video signals. The external
igic circuit connected to the instrument by the user
- cercises a significant amount of control over the internal
igic section which produces the video signal.
The scan voltages and the video signals are derived
om two counters called the X and Y counters and it is
-ith these that the description will begin.

plates.

20k HZ

-.

Y

Digital to
)scilloscope

Y-drive

analogue

Y- counter

converter

Truth table
Fixed
format

Video

logic

amplifier

Code
A

converter
X

Digital to
scilloscope

X-drive

analogue

X- counter

converter

1

Truth table
Venn diagram
and
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variables
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ig. 1. A block diagram of the complete instrument.
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It is arranged that as the contents of the Y counter
increase, the output of the Y than goes negative moving
the spot down the face of the screen. With the X waveform the reverse is true; as the contents of the counter
increase the output of the X dian goes positive, moving the
spot to the right.

Imagine that only the Y output voltage is connected to
the oscilloscope. The spot will be moved down the face
of the screen in 18 discrete steps so that a vertical
column of 18 dots will be traced on the tube face.
With both deflection voltages (X and Y) connected to
the oscilloscope, when the spot is at the bottom of the
screen the next pulse from the multivibrator will cause
the contents of the Y counter to fall to zero and the out-

put of the Y counter will increase the contents of the X
counter by one. As a result the spot will fly back to the
top of the screen in a position slightly to the right of the
column of dots it has just traced out. Column after
column of dots will be traced until both counters are
"full ". The next input pulse causes both counters to
return to zero and the spot to fly back to the top left -hand
corner of the screen.
The "raster" produced by these circuits will consist
of a square of dots with 16 rows and 16 columns, 256 dots
in all. It is on this matrix of dots that all patterns are
based. The matrix -raster is shown in Fig. 3.
The next section of the instrument, the circuits for
forming the video signal will be discussed in principle
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Photographs of the oscilloscope screen showing the display in operation. It is stressed that these patterns were produced by the
prototype which has all the additions mentioned on page 198. The basic Logic Display Aid will only produce one of the four maps
shown in each photograph at any one time. In photograph (a) the instrument was connected to a full binary adder and the SUM output
is displayed. The whole left -hand part of the photograph is the Truth table for the SUM output of the binary adder; the first column
is A, the second B, the third C and the fourth the result or SUM. The top right -hand display (still photograph (a)) is the Karnaugh
map for the function and below it is the appropriate Venn diagram. In photograph (b) the external logic circuit was an AND gate
connected to the A, Il and Z' terminals, the positions of the Venn diagram and Karnaugh map are reversed when compared to (a).
Photographs (c) shows how two different circuit functions can be displayed simultaneously, the Venn diagram and Karnaugh map for
A and A being displayed. For photograph (cl two binary adders, one of which was not functioning correctly, were connected to the
display aid. The left side of the picture shows the Venn diagram for each of the two adders; the top right display is the Venn diagram, and the bottom right is the Karnaugh map, for the difference between the two adders showing that the term A 11 C is missing
in one adder.
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only at this stage, a fuller description being given later.
If a binary -to- decimal converter was connected to
the Y counter it would have 16 outputs to cope with all
possible conditions of the counter. In such a converter
one of these outputs would correspond to each state of the
counter. Therefore each output of the converter would
correspond to a particular row in the matrix raster.
This point is illustrated in Fig. 4. The same sort of
converter could be connected to the X counter, only this
time the outputs would correspond to particular columns
in the matrix.
If one of the outputs of the Y converter is AND gated
with one of the outputs of the X converter the output
of the AND gate will be "up" (at a positive voltage) only
when the spot is at the intersection of the row and the
column chosen. In other words a particular dot within the
matrix can be selected. This point is illustrated in Fig.
5. If the output of the AND gate is presented to the Z
terminal (intensity modulation) of the oscilloscope, and
the brightness control is correctly adjusted, only the
selected dot, in its correct position, will be visible on the
tube face. It is easy to see how the process could be
extended to select a number of dots to form any particu-

-tar pattern.

instrument, although the above principle is employed, binary to decimal converters are not used because
-such an approach would be very expensive. The code
:onverters shown in the block diagram of Fig. l modify
he binary output of the converters in such a way as to
In the

make the subsequent decoding of the various patterns an
easier task. We will break from the description of the
instrument for a short while and briefly review some
important points of theory.

Boolean algebra
It is beyond the scope of this article to give any comprehensive explanation of this subject. Much has been
written in these pages in the past and there are numerous
books available. However a few of the basic rules are

stated below:

A+0 =A
A+1 =1
AO =0

A.A

= A

A+A =1

AX=0

Al =A
A+A =A
ABC= A +B +CI
(De Morgan's Theorem)
ABC = ? + g + C
ABC. + ABC = AB(C + Z) = AB

(A

+B)

(A

+B) =AB +AS

A =A
Venn diagrams
The Venn diagram is a method of graphically representing
a Boolean function. It consists of three interlocking
circles within a square as shown in Fig. 8. Each circle
represents one variable. The circles are normally
labelled A, B and C. Everything that is outside circle
A represents A so the area outside all three circles is
AEC-. The square is divided into eight separate areas
by the circles as there are eight possible ways of corn-

Binary
to
decimal
converter

9g. 2.

The

staircase waveform produced by the

:nalogue converter.

Y

digital -to-

Input from
Y- counter

Fig. 4. Shows how a binary -to-decimal converter could be used
to address any particular row of dots in the matrix -raster.
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Two binary -to-decimal converters in conjunction with
an AND gate can select any one ddt within the matrix.
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wv.

7. The Venn diagram for
A + B. The shaded area repre-

Fig. 6. The Venn diagram.

Fig. 8.

Fig.

Truth tables
The Truth table lists all possible combinations of the
variables employed and takes the form shown in Fig. 9.
Each variable has one column. The last column is reserved for showing the truth, or otherwise, of the function
being illustrated for a particular combination of the
variables concerned are true. This Truth table therefore
represents the AND function.
Karnaugh mapa
The construction of a Karnaugh map is shown in Fig. 10.
Each variable is allocated half the area of a square, the
other half of the square represents the complement of
that variable. The positions that the variables occupy
are shown in Fig.10(a), (b), (c) and (d). The composite
map is made up by superimposing these four divided
squares upon each other as shown in (e). Sixteen squares
result, each representing one unique combination of the
variables, and each square differs from its neighbour by
the negation of one variable.
Suppose one wished to construct a Karnaugh map for
the function:

ABCD

+

ABCD

+

ABC

+

ABCD

The map is drawn and 1 is placed in every square
that represents one of the terms in the expression and
an 0 is placed in all vacant squares. For convenience an
addressing system is placed at the sides of the map so
that each square can be easily identified. The map for
the chosen expression is shown in Fig.11. By definition

A B C

X

0 0 0
1
0 0
1
1
0
0 1 0
0 0 1
1
0 1

o
o
o
o

1

1

1

1

0

1

1

o

Truth table
for AND function.

Fig.

9.

for

shaded area represents the required function.

sents the required function.

bining A, B and C. Fig. 7 shows the Venn diagram for
A + B, Fig. 8 shows the Venn diagrams for ABC.

The Venn diagram

A B Z`. The

all terms that are in adjacent squares differ only in the
negation of one variable and may therefore be combined.
All the is in our example are adjacent so all the terms
can be combined. This is done by only selecting variables
that are common to each adjacent square:

AECD
ABCD
ABCD
ABCD = AC

ABCD+ABCD+ABCD+ABCD=AC
A point which must not be overlooked is that squares
on the right -hand side of the map are adjacent to squares
on the left -hand side and the squares at the bottom are

adjacent to squares at the top.
We will now return to the description of the instrument.
Obtaining the video signal
The three circles of the Venn diagrams can be drawn on
the matrix- raster as shown in Fig. 12. To derive a
signal corresponding to A it is only necessary to have a
system of AND gates to select all the dots that are within
circle A. And, in a similar fashion, signals corresponding
to circle B and circle C can be obtained. These signals,A,
B and C, are fed to front panel terminals for connection
to external logic circuits. A video amplifier provides the
Z drive for the oscilloscope and the input terminal of this
amplifier is taken out to a front panel terminal which is
labelled Z.
It follows if the terminal A is connected directly to the
Z input then all the dots within the area defined by circle

\D

0

o

1

1

C

O

1

1.

0

B A

ABC6 ABC6 ABCD ABCD

O

0

0

0

0

0

O

1

0

1

1

0

0

1

1

O

0

0

0

0

A

(a)

(b)

O

ABC6 ABc6 ABCD ABCD
ABC6 ABC6 ABCD ABD

O
C

ABC6 ABCD ABCD ABCD
1

(c)

(d)

0

(e)

Fig. 10. (left) The position of the variables in, and the construction of, a Karnaugh map.
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How a Venn diagram can be formed from the dots of the

matrix -raster.
A will be

holds for

visible on the screen. The same reasoning

B and C.
Now if the terminals A, B and C are connected to the
inputs of an AND gate and the output of the AND gate is

connected to the Z terminal, only the area common to A
and B and C will be displayed. In other words the Venn
diagram for the AND function will be shown on the screen.
The variables are negated to form A, B and C so that
the complement of the variables can also be made available on the front panel. Any logic gate or any logic circuit
may be connected to the terminals and the function it
performs will be displayed on the screen in terms of its
Venn diagram.
In the Karnaugh map mode the situation is slightly
more complicated because the information is presented on
the screen as a pattern of Os and Is. The fact that four
variables can be accommodated in this mode means, as
mentioned earlier, that 16 characters have to be displayed

at the same time as there are 16 possible combinations
of four variables. In order that the displayed characters
are separated, the output of the digital -to- analogue converters producing the scan waveforms are modified to
-produce the pattern shown in Fig. 13. The 16 x 16 matrix

gates, in the same way as was done for the Venn diagrams, so that four signals corresponding to the variables
A, B, C and D are extracted. These are routed to the
front panel terminals via the mode selection circuits.
These variables are connected to the logic gate or
circuit that is to be demonstrated and the output of that
gate or circuit is connected to the Z input terminal of the
instrument. It follows that, as a Karnaugh map consists
of every possible combination of the variables used, each
of these combinations will be presented to the input of
the logic circuit being demonstrated in turn as the spot
scans the matrix. And, furthermore, when a particular
combination is being presented the spot on the c.r.t. face
will be scanning the area of the Karnaugh map representing that combination.
When the output of the logic circuit demonstrated is
"up" it means that the section of the map that is being
scanned by the spot is true for that particular logic circuit. It is arranged that an "up" signal to the Z input
causes the character 1 to be formed in dots within the
4 x 4 matrix representing the combination of variables
to the demonstration logic. When the Z input is "down ",
meaning that the combination of variables existing at
that time is false, for the logic circuit being demonstrated,
an 0 is formed in the area of the map being scanned.
The fact that a Truth table has various areas allotted
to the variables is not so obvious as was the case for the
Venn diagram and Karnaugh map. A Truth table for three

A

B

O

0

1

0

1

1

C

A

Fig. 14. How the variables are obtained in the Truth table mode.

variables consists of eight rows and four columns; an
example was seen in Fig. 9. To show the complete table,
= 32 characters would have to be displayed at the
same time. Unfortunately, as we have already seen, the
maximum capacity of the instrument is 16 characters.
To overcome this problem the table is displayed in
two sections, one section when C is true and the other
when C is not true. When only two variables are being
used the problem does not arise because only 12 characters are needed.
The first two or three columns, depending on how many
variables are being used, never alter as can be seen in
Fig. 14 the same pattern of Os and is being displayed
continuously. In Fig. 1 the logic to produce these columns
is contained in the box labelled "truth table fixed format
logic" which controls the 1 and 0 character generating
circuits directly. The column 'C' of the truth table is
controlled from a switch mounted on the front panel so
that all is or all Os, representing C or C, can be selected.
The areas representing the variables are confined to
the last column and are as shown in Fig. 14. The dots
within these areas are gated out, as was done before, and
used to form the output variables A, B and C. Whether a
1 or an 0 is displayed in the last, result column of the
truth table is dictated by the logic circuit being demonstrated in exactly the same way as was done for the
Karnaugh map.
A point which could lead to some confusion will now
be cleared up.
4 x 8

-

rig. 13. How the matrix- raster is modified in the Karnaugh map
.nd Truth table modes of operation to achieve character separaion.
)f dots is divided into 16 smaller 4 x 4 matrices each
:onsisting of 16 dots. Each small matrix forms an area
vhere a 1 or an 0 may be displayed.
The Karnaugh map, like the Venn diagram, consists of
square in which various areas represent the variables;
his was shown in Fig. 10. All the dots falling in an area
epresenting a variable are selected by a series of AND

Positive and negative logic
The Ferranti integrated circuits used are described as
NOR gates in the manufacturer's catalogue. In this article
they are referred to as NAND gates. The reason for this
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is that Ferranti used the negative logic convention when
they specified the function that their circuits would perform and here, (as with previous) Wireless World articles
we use the positive logic convention. Clearly the difference between the two conventions must be understood by
the constructor who wishes to make the display aid. A
brief explanation follows.
The difference between positive and negative logic can
be summed up in one sentence. In positive logic the higher
of two voltages represents 1 and in negative logic the lower
of two voltages represents 1. The effect on the hardware
of logic circuits of a change between the two conventions
if profound.

The explanation here will start with the Truth table
below. This was made -up by applying various inputs to an
unspecified logic gate in an attempt to find out what sort of
gate it was.
A

B

X

OV
OV OV
OV +4.5V OV
+4.5V
OV 0V
+4.5V +4.5V +4.5V

Because we have not decided which logic convention
to use, the inputs and outputs have been specified as voltage levels. As usual all possible combinations of the
two input variables, A and B, have been covered. Now
if we are working in positive logic-the higher voltage
representing 1-we can reconstruct the Truth table by
writing 1 for +4. 5V and 0 for OV. This is done below.
A

B

X

0

0

0

0
l

1

0

o

1

1

1

o

Examining this table we see that the gate we are testing gives an output only when A = 1 and B = 1, therefore
X = AB, in other words the output is only true when both
A AND B are true. Our once unspecified logic gate can
clearly be seen to be an AND gate.
What happens if we work in negative logic? That is, the
lower of two voltages is equal to 1. We have to reconstruct the truth table, writing 1 for OV and 0 for +4.5V.
B

X

1

1

1

1

o

1

o

1

1

o

o

o

A

X
:.

positive logic case:

=AB

51= AB (negate both sides)

and X = AB (double negatives cancel)
In positive logic the gate produces the NAND function.

For negative logic:
A B
= A + B (De Morgan's Theorem)

X =
:. X

So in

negative logic the gate performs the NOR function.

Next month: the digital -to- analogue converters will be
described. The general method of construction and the
integrated circuits will be discussed.

Since this article was written development work on the
display aid has continued and a number of additions have
been made that greatly extend the instrument's usefulness.
However, it is stressed that the extra facilities result
from additions, rather than modifications, to the basic
circuits. The reader is therefore advised to build the
basic instrument first and then decide which of the options
he wishes to add.
Many versions of the instrument are possible, ranging
from the basic instrument; through a version with only
one control switch (on /off) that will produce simultaneously the Venn diagram, Karnaugh map and Truth table on
the same oscilloscope for any external logic circuit; to
an instrument bristling with 32 push- button switches that
will produce four separate displays on the same instrument. Each of the display areas can be switched individually to show a Truth table, Karnaugh map or Venn diagram. Also, with this instrument, two external logic
circuits can be accommodated at the same time and any
of the four display areas can be individually switched to
show either external circuit number 1 or number 2 or
the difference between the two circuits. This latter
facility is useful for demonstrating De Morgan's theorem
and for logic card testing. Finally, all four areas can be
switched to the Karnaugh map mode to form a single
Karnaugh map of six variables.

Calculation Time Saver

Examining this table we see that whenever A or B are
1 then the output is also 1, therefore X = A +B. This is
the Truth table for an. OR gate.
From the above it can be deduced that a gate that
performs the AND function when the positive logic convention is used performs the OR function when the negative logic convention is used. When changing from positive to negative logic change AND to OR.
Selecting another gate, we will again produce three
truth tables from it -that obtained by measuring voltage
levels and those obtained by using the positive and the
negative voltage convention. This has been done below.

positive

voltage

This units converter "slide-rule" has been designed by Wireless Work
specially to suit the needs of the electronics or radio man. It will b
available at an advantageous price exclusively to readers of this journa
-details next month.

negativ e
logic

logic

B

X

A

B

X

A

B

X

A

OV

OV

+4.5V
+4.5V
+4.5V
OV

0

0

1

1

1

0

1

1

1

0

1

0

1

1

1

1

0

0
0

o
o
o

0

1

OV +4.5V
+4.5V
OV
+4.5V +4.5V

In the
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Microelectronics at
Paris Components Show

From the microelectronic point of view the
theme of this year's Salon des Composants
-Electroniques was undoubtedly a move into
the domestic consumer market by most of
the main integrated circuit manufacturers.
Television seemed to be the area of major
'nterest with audio amplifiers coming a close
second, and even the motor car and the
amera did not escape the attention of some
mterprising manufacturers.
Major reasons for this apparent volte-face
are that only recently have the set makers
accepted that microelectronics can offer them
any real economic advantages and, having
catered well for the industrial market, the
.c. manufacturers are looking elsewhere in
)rder to sell on the broadest front possible.
It would now appear, for instance, that a
omplete stereo tuner-amplifier including
he i.f. strip, stereo multiplex decoder, audio
ire- amplifiers and main amplifiers can now
e built from monolithic integrated circuits.
ìuch an equipment would probably fall into
he medium quality class offering up to 5W
)er channel, or if one were to have hybrid
hick film main amplifiers, up to 15W per

hannel.
It will probably be only a matter of time
>efore the i.c. manufacturers attack the
eery high quality audio market and we will

hearing the arguments for and against
nonolithic sound (or mono-stereo?) as
tgainst transistor and valve sound. And takng things to their ultimate conclusion, as
he manufacturers of m.o.s. I.s.i. circuits
ippear to be on the look -out for new applicaions, perhaps in a few years we shall see the
rcogrammable hi -fi system. This might con ain a number of tape cassettes with digitally
coded information on the tape identifying
ach piece of music. A programming system
vould allow any piece of music to be select d and played back in any order-the possi@ities could be almost endless.
Many more medium scale integration
m.s.i.) m.o.s. integrated circuits were to be
een in manufacturers' catalogues, and it is
pparent that much work is being done to
ncrease the speed of this type of circuit.
ddthough offering many advantages in the
idustrial process control field and in any
ther application where speed is not parabount, such as desk calculators, m.o.s./
arrays will not replace e.c.l. circuits in
omputers for a long time to come, However,
. is possible that m.o.s. circuitry will start to
eplace large ferrite core stores in a couple of
ears as it is expected that m.o.s. dynamic
>e

storage will become cheaper than its ferrite
counterpart after taking into account the
cost of the drive circuitry.
Discussing this application, a representative of Texas Instruments said that it is
possible that four chips, each with a one to
two thousand bit storage capacity, could be
mounted in the same package, and if a
suitable package was designed and the beam
lead interconnection technique was employed, it would be possible to replace an
individual chip within the package should it
fail.
Also on the industrial front some examples of m.o.s. complementary arrays were
seen.
The U.S.S.R. was represented at the Salon
for the first time this year and a wide range
of r.t.l., d.t.l., t.t.l., m.o.s., monolithic and
hybrid integrated circuits for industrial and
domestic applications was on show, although
no examples of 1.s.i. were seen. A representative said they were exhibiting in Europe to
gauge the general reaction to their products
and that they may exhibit in the U.K. sometime this year. Does this herald the entry into
the world microelectronic market of another

large contender?
The first example of a product employing
l.s.i. intended for what could be considered
the consumer market was shown by
Schneider Radio and Television and was
presented as their contribution to what they
call "price decrease technology ". The product, a low-cost digital multimeter, will be
marketed in the U.K. by Honeywell Ltd.
(Hemel Hempstead) in the near future.
The instrument, known as the Digitest
500, employs a single chip which incorporates a three-stage decade counter, all the

Schneider digital multimeter

decoding logic fm the display, all of the
instrument's control logic and part of analogue-to-digital converter. The chip is manufactured by General Instruments Europe
and it is certainly an achievement to incorporate all these functions within the
limitations imposed by a 16 -lead dual -in -line
flat pack.
The instrument has 17 ranges and is
capable of measuring a.c. and d.c. voltage
and current, and ohms. The price of the
meter is expected to be about £110 in this
country.
Digressing slightly for a moment, it is
worth while mentioning a novelty item seen
on the Schneider stand that could be called
an innovation awaiting an application. A
Swiss engineer, Herr Vogel, has designed a
multitrack automatic tape replay mechanism
intended for inclusion in a digital voltmeter,
or other instrument operating in the b.c.d.
code, that gives an audible, as well as a
visual, indication of the quantity being
measured. On the Schneider stand the tape
mechanism was seen built into a digital
voltmeter and the combination was called
"Voltmétre Numérique Parlant ".

Microcircuits for television
The main area of activity as far as integrated
circuits for television is concerned was in
Cm. i.f. amplifiers. SGS have produced one
(type TAA661) which is suitable for operation at 6 or 10.7MHz so that it may be
employed in television or radio receivers.
In this circuit after three stages of amplification and limiting the signal is split into
two. One signal, now a square wave because
of the limiting, is fed directly to a
discriminator which is a coincidence detecting circuit. The second signal is fed to
an external tuned circuit, the output of
which is a sine wave. This sine wave is also
fed
to
the
coincidence
detecting
discriminator.
As the applied modulation varies the frequency of both the sine wave and the square
wave vary in unison; however, the sine wave
will be subjected to a phase shift which
depends on frequency because of the tuned
circuit. The net result is that the output of
the coincidence detector will be a series of
pulses the mean value of which are proportional to the modulation. The discriminator
circuit, together with explanatory waveforms, is shown in Fig. 1.
The TAA661 will operate with a supply
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voltage from 4.5 to 15V, 12V at 15mA being
typical. It has a frequency range 5kHz to
60MHz and will provide a 60-dB gain at
5.5MHz; a.m. rejection is typically 40dB with
a modulation frequency of + 50kHz to a
depth of 30 %.
Another f.m. i.c. (type TAA710) was
shown by Intermetall; this incorporates an
i.f.
oscillator, mixer,
amplifier
and
discriminator and requires very few external
components. It has an a.m. rejection of 40dB
and requires an input between lmV and 1V.
The French subsidiary of the Philips
group,
La
Radiotechnique-Compelec
(R.T.C.) announced a frequency modulated
amplifier which included a discriminator
and a variable gain i.f. stage. The a.f. output
voltage could be varied by altering the
potential at one of the i.c. input pins.
R.T.C. is currently developing an integrated decoding matrix (TAA 470) for colour
television receivers which produces the R, G,
and B signals from Y, R Y, G- Y and

pair. This latter amplifier has an open circuit
voltage gain of > 5,000 and a distortion
factor of 1 %.
Plessey have seven i.cs for television at
present under development, these include a
colour decoder, i.f. amplifier and a synch
separator.

Integrated voltage regulators intended for
supplying tuning potentiometers in varicap
tuned receivers were shown by both R.T.C.
(TAA550) and Intermetall (ZF33, ZTK33).
In all cases the output voltage was 33V.
A colour decoder (MC1325) in a dual in -line flat pack announced by Motorola
produces the R Y, G- Y and B- Y signals
from the composite chroma signals and the
two reference phases.
Hybrid microcircuits are usually designed for a particular customer application
and are not generally sold as standard production items. There are, of course, a number of exceptions to this, voltage regulating
circuits being an example. N.S.F. Telefunken are producing three thick film hybrids
for television use. These are a PAL flip-flop,
an a.f. input and driver amplifier which is
intended for use with an external output
transistor to provide up to 1W, and an a.f.
amplifier with a 50-mW output intended to
drive an external complementary output

ployed; however, a typical figure is 0.7%
although this can rise to as high as 5% with
careless selection of the external components.
The 3 -dB points of the frequency response
are 30Hz and 100kHz at 2.5W output.
A large number of manufacturers were
showing audio amplifiers with 1 or 2W
outputs and it is not proposed to mention all
of them as some of these have already been
described in Wireless World.
Motorola manufacture two 1 -W monlithic
audio amplifiers offering different performances. The better of these (MC1554G) is
designed to operate with a 16 S2 load and is
capable of offering only 0.4% total distortion
at full output power with suitable selection
of external components. Under these conditions the frequency response is flat from
about 50Hz to 500kHz. Because of the very
wide bandwidth very great care must be
taken to keep all wiring as short as possible
and to avoid stray coupling between input
and output to prevent v.h.f. instability.

if

-

B- Y.

-

for audio
The most powerful microcircuit audio amplifier seen was a thick film hybrid made by
Bendix, that could deliver 15W r.m.s. into a
312 load at about 1% distortion at 1kHz.
The microcircuit is housed in a ceramic
package (5 x 2.5 x 0.7 cm) that is designed
to be attached to a heat sink. The amplifier
has a 60-dB power gain and requires a
350-mV input for full output.
A monolithic amplifier in a dual-in -line
package with special arrangements for heat
sinking was announced by General Electric
(PA246). This amplifier provides 5W r.m.s.
into a 16 S2 load. The distortion performance
depends on the external components em-

interesting
an
introduced
RCA
microcircuit (type CA3048) which houses
four independent a.c. amplifiers in a dual -inline flatpack. Each amplifier has a minimum
53-dB gain, an open loop bandwidth of
330kHz, an input impedance of 90k S2 and
will provide 2V output at low distortion.
Fig. 2 shows the CA3048 connected as a
complete stereo preamplifier, the gain is
46dB and the total harmonic distortion at 2V
r.m.s. output at 1kHz is <0.2 %. Another
audio application for this i.c. would be as a
mixer.
Secosem-Recherche described work they
had been doing in applying the piezo-m.o.s.
effect to gramophone pickup arms. An experimental model produces 50mV output
but later it is hoped to increase this by a
factor of ten with improved mechanical
coupling.

for radio
major, but unfortunately publicity -shy,
British manufacturer who will have to remain anonymous, mentioned at the exhibition that they are producing a complete car
radio as a single chip. This in itself is not
outstanding as other firms announced fully
integrated radio chips. The difference is that
the firm in question has provided its car
radio with a 4-W audio amplifier on the same
chip and seems to have solved the problem of
local heat generation and the difficulty of
heat spreading through the chip and upsetting earlier circuits.
A complete monolithic stereo multiplex
decoder in a dual-in -line flatpack (MC1304)
was shown by Motorola. A choice of a plastic
package (suffix P) or ceramic package (suffix
L) is available. This circuit requires three
external coils and a few assorted resistors and
capacitors. A 200mV r.m.s. multiplex input
signal is required and the left and right
channel audio information is available at the
outputs. An output is also provided for a
12V, 40mA, stereo indicator lamp. The
A
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-average channel separation is 34dB and the
.otal harmonic distortion is typically 0.5%
with a 1% maximum.
R.T.C. showed a monolithic i.c. (TAD100)
intended for use in a.m. portable radios; it
contains the mixer, local oscillator, i.f. ampliïer and a.f. preamplifier and is designed for
)peration from a 9-V supply.
Most of the i.f. amplifiers for television
sound described in the television section
:mild be used in f.m. radio receivers. Plessey
showed a range, the 600 series, of
nicrocircuits intended for use in communication receivers.
. .

for the many

4icrocircuits for unusual applications were
o be seen on several stands. For instance
ntermetall had a monolithic i.c. for motor
ar flashing direction indicators. This was
rranged to operate the direction lamps in
ie usual way; however, should one of the
-imps fail the frequency of flashing of the
eternal indicator lamp doubled to provide a
'arning. A switch allows all lamps to be lit at
to same time for signalling purposes.
Also for the motor car industry General
istruments of Europe are developing a
rake control system that will assist in
reventing skidding on wet or icy surfaces.
his will be an m.o.s. /l.s.i. device that counts
.ilses from generators driven by the four
)ad wheels. The number of pulses received
ier a given period is compared with the
intents of a store which holds a number of
.tlses proportional to the velocity of the
:hick over the same period. Outputs rething from the comparison are used to
mtrol individual wheel brakes to achieve
aximum braking efficiency without skid ng. Early tests of the system have been
ost encouraging.
Intermetall showed a miniature 1.1 -V volge stabilizer intended exclusively for the
ock and watch industry.
R.T.C. have an integrated circuit
-AA500) designed to provide the necessary

for industry
very high -speed read and write "scratch
pad" memory unit organized as 16 words
each of one bit was shown by RCA. The
memory, type TA5318, which has a typical
readout time of only Ins, employs e.c.l.
circuits and is housed in a dual -in -line
flatpack. The operating temperature range is
-55° to + 75 °C.
RCA also announced a new addition to
A

their range of co.s./m.o.s. (complementary
symmetry metal oxide semiconductor) elements which is described as a dual complementary pair plus inverter (CD 4007).
This element has a fan out of 50, low `I' and
`0' output impedances and a propagation
delay of about 35ns. It may be connected as
a triple inverter element, a three input NOR
gate, a three input NAND gate, a high sink
current driver, a high source current driver,
a high sink and source current driver or as a
dual bi -directional transmission gate; additionally it will perform the relay tree-logic
function.
R.T.C. had a quadruple p-channel m.o.s.
element (TAA530) designed for use as a
chopper. Offset voltage is quoted as
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impedance transformation when telephone
handset carbon microphones are replaced
with crystal microphones. The circuit has
automatic volume compression and has two
input leads and two output leads and does
not require a separate power supply. A later
version of this circuit will shortly be introduced which incorporates a diode bridge so
that the polarity of the connections is of no
importance.
Also from R.T.C. a monolithic circuit
(TAA560) intended for automatic cameras. A
light cell provides the input to the circuit
which then automatically adjusts the cam'era's shutter speed.
Both R.T.C. and General Electric had
m.o.s. divider circuits primarily intended for
electronic organ applications although many
other uses are of course possible.
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2pV(max) with a maximum drift of
20nV 1°C and offset current is 2nA(max) with
a maximum drift of 20pA 1°C.
The designer wishing to use m.o.s. /l.s.i.
arrays has three main courses of action open
to him. He can select circuits from the wide
range available as off-the-shelf items in
manufacturers' catalogues, or he can have a
special -purpose element made by specifying
the interconnection pattern to be used on
standard array of m.o.s. devices, finally, he
can have a special- purpose I.s.i. chip designed
and manufactured to suit his application.
Coincident with the exhibition Marconi Elliott released details of work they have
been doing using a computer to satisfy the
designer's third choice mentioned above. Basically an engineer works with a light-pen and
graphic display coupled to a Marconi Myriad
computer. The computer store holds details
of all the standard m.o.s. circuit elements,
additionally the engineer can use his lightpen and display to design special- purpose
circuit elements. Again using the light -pen
and display the engineer can lay out all the
circuit elements on the chip and specify the
interconnection pattern. The information in
the computer store is then used to control a
plotter which draws the masks and a cut and-strip machine which cuts the masks
needed to produce the device.
A large range of read-only memories is
available in m.o.s. technology. The one with
the highest capacity seen was from Fairchild;
this could store 4096 bits (type 3502). This
device has 7,000 transistors on a single chip
and represents a storage density approaching
700,000 bits per square inch. Also from
Fairchild was a seven segment character
generator for c.r.t. displays. It is well known
that the numerals from 0 to 9 can be
constructed from seven lines or segments.
The Fairchild device (3250) generates all the
combinations of the seven lines necessary to
produce the numerals and the c.r.t. scan
voltages as well.
In conclusion it is perhaps worth while
mentioning, for those who do not already
know, that the m.o.s. device was invented
and patented some 15 years before the transistor by J. E. Lilienfeld and O. Heil. The
lack of sufficient knowledge of semiconductor physics at the time, followed by development of valve, and later transistor technology, resulted in the m.o.s. lying dormant.
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Three - dimensional Television
Holography offers possibilities for analysis and reconstruction of
stereoscopic images in monochrome and colour
by R. Brown

successful three -dimensional television
system has long been a dream of many people
in the television field; but such a system
would be very difficult to construct and until
recently none of the techniques available has
appeared to meet with wide acceptance among
the viewing public. Recently, however, the
technique of holography has been arousing
great interest as a means of producing threedimensional photographs without using
special spectacles, and it seems worth considering whether a holographic television
system could be produced. If it could, the
received picture would be a tremendous
advance on existing two -dimensional systems.
In addition to being three-dimensional without the use of special glasses it would have
several other characteristics not found in
existing 3D systems. If a viewer moved to the
right or left objects in the foreground of the
picture would move relative to more distant
objects so that it would be possible to look
around them to see what was behind. In addition, a viewer would have to refocus his eyes
to look at distant objects after looking at
close objects. In fact, the picture would be
A
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Fig. 1. Making a hologram. The point object
to be recorded reflects some of the laser
light back towards the photographic plate in
expanding spherical shells. There it
interferes with the plane waves coming from
the laser via the mirror.

indistinguishable from the original scene.
The scenes produced from existing holograms
do indeed bear an uncanny resemblance to
the original scene, and, what is more, they
can be produced in full colour as well as in
black and white.

Making a hologram
To understand how a hologram is made it
might help if we first took a look at what
happens when we view a scene. Any object,
however complex, can be thought of as being
made up of many thousands of small points.
Each of these points, when the object is
illuminated by the sun or by artificial light,
reflects light in all directions. Each point
can indeed be thought of as a point of source
from which light waves radiate in expanding spherical shells.
The ideal recording system would be one
in which the viewer was presented with
exactly the same information in exactly the
same form as when looking at the original
scene. In other words he should be presented
with replicas of the expanding spherical
shells of light waves coming from that scene.
Ideally, we should dispense with a lens
and find some means of "freezing" the light
waves from the scene in a photographic emulsion and then "unfreezing" these waves at
a later time so that they can continue on
towards the eye of the observer. If this can be
done the observer will "see" the scene just
as it would appear to him had he looked at it
directly. This is just what we can do with
holography.
Photographic emulsions can certainly record the amplitude of the light waves; but they
cannot record that other essential characteristic of a wave-its phase. They do, in fact,
respond only to the amplitude or intensity of
light waves; but to any engineer it must be
clear that one way in which the phase information can be recorded is by using
interference effects. This is, however, impossible with conventional light sources because
even the so- called monochromatic light sources
are in fact generators of a quite wide band
of light wavelengths which have random phase
relationships. We can, however, produce
suitable interference effects by using a laser,
which gives a highly coherent monochromatic
beam.

To record light waves directly without a
lens, the scene or object is illuminated by
laser light and some of the light from the laser
www.americanradiohistory.com

is also directed straight on to a photographic
plate where it interferes with the light re-

flected from the scene.
If we take as an example a single point
object it can be seen from Fig. 1 that the

spherical wavefronts travelling from the point
interfere with the plane wavefronts coming
direct from the laser. At points where the
two wavefronts are in phase the light intensity in the photographic emulsion will be
a maximum: at points where the two wave fronts are 180° out of phase they will cancel
out and there will be a minimum. Thus there
will be a series of dark and light areas on the
photographic emulsion. It can be seen from
Fig. 2, that in the case of a single point
object the spacing of these light and dark areas
increases from the top to the bottom of the
plate. The brightness of the light areas depends
upon the intensity of the light reflected from
the point and the spacing of the light and
dark areas depends upon the distance of the
point from the plate. Thus the recording
contains all the information about both the
brightness and the distance of the point
object. If the object consists of a number of
points the light waves reflected from these
points will set up a number of different sets
of interference patterns and, what is more,
the spacing of the lines in the interference
patterns will depend upon the relative
distances of the points.
To reconstruct an image of the point object
the photographic plate is first developed so
that the light areas become clear and the dark
areas opaque. Then it is illuminated with a
laser beam coming from the direction of the
original reference beam used during the
recording of the hologram. The light passes-.
through the clear areas and each clear area.
can be thought of as a thin line source °flight. The light spreads out from the mans_
line sources and interference occurs betweer
the many different sets of light waves. It car
be seen from Figs. 3 and 4 that there will be ai
least three different sets of wave fronts on thI
far side of the photographic plate as a resul
of this interference!
An attenuated version of the illuminatino
beam will continue on in the same directior
because the light from the different opening
is in phase in that direction. There are also twc
other beams going off at angles to this beam
One of these other beams goes off in a direc
Lion in which the wavefronts of the lighfrom one opening is in phase with the previou
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wavefronts of the light from the adjacent opening. The other beam is in a direction in which
the light from one opening is in phase with
the light in the preceding wavefront coming
from the adjacent opening.
There is an important difference between
these latter two beams. It can be seen from
Fig. 5 that both wavefronts are spherical but
in the case of the top beam the wavefronts
are expanding and in the case of the lower
beam the wavefronts are converging. In fact,
the wavefronts from the top beam are exactly
the same as those that were reflected from the
point object during the recording processes.
If an observer positions himself on the far
side of the photographic plate, these waves
will enter his eye and he will "see" the
original point object on the far side of the
plate. What is more, the position of this point
object relative to the plate will be the same as
the position of the original object relative to
the plate during the recording processes:
the observer will indeed see the point as
though he was looking through a window in
the position of the photographic plate, or
hologram as it is called. If the object recorded
were more complex, the observer would see
each of the points of which it was composed
in their proper positions. He would, in other
words, see a three -dimensional image of the
original object.
The converging spherical wavefronts in
the lower beam eventually concentrate into a
spot. A photographic plate placed there will
record an image of the point object without
the need for a lens. Again, if the object is a
complex one all the different points in it will
be reconstructed and a photographic plate will
record an image of the object.

Full colour holograms
Full colour holograms can be made fairly
easily if rather expensively by making use of
the fact that the angle at which the reconstructed images can be seen depends upon
the angle of the reference beam used in the
recording process. We can, for example, make
a full colour hologram by directing red, blue
and green laser beams on to the photographic
plate at different angles. The same laser beams
also illuminate the scene, of course. To display
the full colour image recorded, the hologram
is illuminated by red, blue and green laser
beams coming from the same angles as during
the recording process. If this is done the red,
blue and green images are reconstructed at the
same spot and the observer sees a full colour
image. Each laser beam will also reconstruct
images from the interference patterns of the
ether two beams but these images will be in
-a different place and if the image is viewed
through a suitable mask these spurious images
will be blocked.
A more interesting and economically more
attractive way of producing full colour images
nvolves directing the three reference beams on
o the back of the photographic plate during
he recording process.'

holographic television
What, then, do we need to do to transmit
iolograms by television? First of all, to teleise a scene it must be illuminated with high
ntensity pulsed laser light. Probably several
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Fig. 2. When the plane wave coming direct from the laser meets the spherical waves reflected from
the point object, constructive and destructive interference occurs. This produces a series of bright
and dark fringes whose spacing increases down the photographic plate.
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Fig. 3. When a hologram is illuminated with a laser beam three new beams are formed. An
observer in the position shown will see the original point object in the position shown. The
photographic plate will record an image of the point object without the need for a lens. The third
beam is an attenuated version of the illuminating beam.

phase locked lasers would have to be used
because the picture would be very harsh if
only one laser was employed. Pulsed operation
is essential because the scene must remain
almost perfectly still during the exposure time
of each frame, otherwise the interference
pattern will be smeared and made useless. It
has been suggested by Professor Leith of
Michigan that movement during the exposure
must be kept down to less than one -quarter of
the wavelengths of the light.' Movement at
rates of up to about six metres per second
could be allowed if the pulse length were
restricted to about ten nanoseconds. This
means that it would be possible to record and
reproduce images of a person walking quite
quickly, but movement much faster than this
might present some problems. However, there
have been very great strides in the development of high -power short -pulse lasers in recent
years and speeds much greater than six metres
per second, which was quoted at a meeting in
Montreal several years ago, will soon be
possible.
There is another rather serious limitation
-the relatively short coherence length of
lasers. Clearly, there must be no abrupt
changes in the phase of the light from the
laser between the time the light illuminating
the front of the scene has left it and the time
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Fig. 4. When the simplest hologram of all, one
in which the light and dark fringes
are equally spaced, is illuminated with a laser
beam the interference between the light
getting through the spaced openings produces
the three beams in the manner shown in 1, 2
and 3.
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that the light illuminating the back of the
scene has left it. In other words, the coherence
length of the laser beam, that is the distance
between points with a constant phase relationship, must be longer than the depth of the
scene to be televised. Unfortunately, pulsed
ruby lasers, for example, have a coherence
length of only several inches and even the best
continuously operating gas lasers have
coherence lengths of only six feet or so. This
means that the width of the scene that can be
viewed is limited to a few inches if a ruby laser
is used and to a few yards if a gas laser plus a
high -speed shutter is used.
Again, however, steps are being taken to
reduce the seriousness of this problem. The
Radio Corporation of America's Princeton

Illuminating
beam

Hologram

Fig. S. How the expanding and converging
wavefronts are produced when the hologram
of a point object is illuminated.
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laboratories have recently demonstrated a gas
laser in which one of the mirrors is replaced
by a piezoelectrically driven interferometer.
This greatly increases the coherence length of
the laser and holograms of scenes of much
greater depth can now be recorded.
A conventional television camera can be
used to convert a black- and -white hologram
into a video signal suitable for transmission.
The thick holograms recorded with the reference beam on the far side of the recording
surface might present more serious problems,
but no doubt a solution to them can be found.
The most difficult problems in the way of a
successful television transmission system arise
from the very large bandwidth requirements.
E. N. Leith has calculated that to transmit all
the information in a single colour hologram
would require about 30,000 times as much
bandwidth as a conventional television transmission system.' This is clearly an impossible
requirement at the present time and might
still be impossible even if millimetre or laser
wavelengths could be used for the transmission
link. However, all the detail in the hologram
does not necessarily have to be transmitted. If
it were, the picture would have a much higher
definition than present television pictures.
We can thus greatly restrict the amount of
information transmitted and still have a threedimensional picture every bit as detailed as
present day two -dimensional pictures.
Several ways of doing this are being investigated. It is, for example, possible to make use
of a very attractive feature of the hologram
the fact that the information from every small
point in the scene is spread over the whole
of the photographic plate. This means that
we can tear the hologram in half and still
extract the entire scene from either half. This
is why computer manufacturers, for example,
are very interested in the idea of holographic
memories. Tears and scratches have little or
no effect because all the information is contained in the undamaged parts of the film.
This, of course, is quite unlike conventional
photographic memories where even a tiny
blemish can destroy important information.
One could, in principle, simply transmit
only the information contained in a tiny central area of the hologram. However, the size
cannot be reduced far enough because definition is lost as the size is reduced, and too
much detail is lost before the bandwidth
requirement comes down to a practical figure.
In the United States the National Aeronautics
and Space Administration has developed a
technique in which a metal mask containing

-

number of small holes is placed in
front of the hologram at the sending end and
a similar mask is placed in front of the reproducing system at the receiving end.` In this
technique tiny samples spread over the whole
area of the hologram are transmitted. This is
sufficient to reduce the bandwidth requirements to practical limits and yet leave a
reasonably detailed picture.
An alternative way of dividing a holograminto a number of elements and then discarding_
all but a tiny portion of each element ha!
been developed by the Bendix Corporation
W. E. Kock, who joined Bendix from N.A.S.A.
has pointed out that the optical interference
patterns on a hologram correspond to I
definition of 50,000 lines an inch, so that on i
4-inch square hologram there are abou.
(4X10)1° picture elements as compared tr
the 250,000 elements present in a 500 -line
square television picture. He proposes havin:
one small lens for each of the basic pictur
elements.' As shown in Fig. 6, these lense
will image a few fringes at the centre dead
of the basic areas of the hologram into ao
greatly magnified form that will fill th
elemental area in the plane indicated. Product
ing the tens or hundreds of thousands of Tense
may not be quite the formidable task it might
appear because Mr. Kock has devised a way o
producing tiny zone plates that can perforr
just as well by a photographic technique.
The coarse fringe pattern formed in th
plane (Fig. 6) is scanned by an electroni
beam as in conventional television and th
resulting signal is transmitted to the receis
ing end. There the pattern in the plane i
reconstructed and a second array of lense
de- magnifies the fringes back to their tru
optical fringe size. In this way a great deal c
the information is discarded but again a 31
picture of acceptable definition is obtainer
a large

Holographic TV receiver
So far as the receiver is concerned the sign
circuits would be quite conventional up to

point; certainly the extra electronic processir
circuits would not present any serious pro
lems. Also, once the hologram had been r
produced it could be illuminated with a las.
or white light to reproduce the scene in
same way as standard holograms are illumi
ated. The real problem is going to be repr
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Fig. 6. Reducing the bandwidth requirements
by discarding most of the information
contained in the hologram. Each of the lenses
in (a) selects a small part of the area of the
hologram, (b), and magnifies it so that
it fills the space allocated to that lens in the
plane indicated. It is the very coarse fringe
pattern in the plane that is scanned
by the electron beam and transmitted.

Receiver

Hologram eproduced
on screen
Loser or electron gun

Fig. 7. A holographic television receiver. The intensity of the laser or electron beam (depending
upon the system) is varied in accordance with the hologram interference pattern. This reproduces
the hologram pattern on the screen which is then illuminated by the illuminating laser and the
viewer sees reconstructed 3D images.
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ducing the interference pattern. J. Upatnieks,
a colleague of E. N. Leith, told the Montreal
meeting referred to above that there appeared
to be two techniques which after considerable
development might be used to reproduce the
hologram.
One of these techniques is based on the
Fischer system which was developed in the
early 1940s in Geneva by Fritz Fischer as
the basis of a large screen theatre television
receiver.' 6 It consists basically of a thin film
of oil between two systems of shutters which
are placed between the light source and the
screen. When the oil film is perfectly smooth
the shutters completely block the light. To
produce a picture, the film is scanned by an
electron beam which distorts its surface. This
diffracts light past the system of shutters
and illuminates the screen in the appropriate
places to produce the picture. In principle
there would seem to be no reason why some
modification of the basic Fischer system
could not be used to produce the characteristic
hologram interference pattern.
The other proposed solution to the problem
uses photochromic glass. This glass has been
known for over a century and possesses the
useful characteristics of darkening when
exposed to light or other electromagnetic
radiation close to the visible part of the
spectrum. In a hologram television receiver,
this darkening could be produced by a laser
beam scanning across the glass from side to
side and up and down in much the same way
as the electron beam scans a conventional
cathode -ray tube screen. Varying the intensity
of the laser beam would vary the amount of
darkening of the glass and so the hologram
patterns could be reproduced.
There are several hundred photochromic
compounds known. They all involve the use of
atoms or molecules which are bistable in that
they can have two states with different atomic,
molecular or electronic configurations. The
molecules are colourless in their normal state
and darken as the result of switching over
to their other state when light shines upon
them. When the light is removed they switch
-back to their original state.971
Silver chloride glass sensitive to the ultraviolet region of the spectrum might be suitable
for use in a holographic television receiver. It
is thought that the colouring effect in this
lass is due to the formation of neutral silver
-atoms as in ordinary photographic film. All
he radiation is then captured by the silver.
This process is non -reversible in the case of
) hotographic film; but in photochromic
;lasses, because of the extremely small size
)f the crystals, the process reverses when
ight is removed. The much greater volume of
he crystal in a photographic emulsion entourages the neutral silver atoms to aggregate
nto stable colloidal particles; but this does
tot occur in glass because the crystals are
[bout one sixty -millionth the size of the
thotographic emulsion crystals. Other factors,
uch as the impermeability of the glass, are
lso important. At the moment all of the photo:bromic compounds available are slow acting
ty the standards required for a television
ystem. But, as yet, there has been no incentive
o develop fast acting photochromic glass.
All the basic requirements for 3D colour
elevision would seem to be present; but there
s equally no doubt that the problems that
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remain to be solved are very formidable. Even

if holographic television was technically
feasible it is very unlikely that we would see
it in use for broadcasting for several decades
because of the high cost of the equipment.
Nevertheless, there are many applications
where the transmission of even still 3D pictures would be very useful. The advantages
of a having a 3D television system on a space
probe on the surface of, say, Mars, which
could transmit still pictures only, would, of
course, be very great. This perhaps explains
the N.A.S.A. interest in the technique.
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A new standards laboratory installed by G. & E.
Bradley Ltd., at its Neasden, London, factory, has been
approved by the British Calibration Service for a wide
range of measurements at radio frequencies. This is the
first laboratory to obtain B.C.S. approval for r.f. calibration.
The Radio Advisory Service, which was established
jointly by the London Chamber of Shipping and the
Liverpool Steam Ship Owners' Association some years
ago, is no longer a separate organization. It recently
became the Radio and Navigation Department of the
Chamber of Shipping, 30 /32 St. Mary Axe, London
E.C.3.
The names of two RCA companies in the U.K. have
been changed. RCA Ltd, of 50 Curzon Street, London
VG/1Y 8EU, will in future operate as RCA International
Ltd. The title RCA Ltd has been adopted by what was
RCA Great Britain, of Sunbury on Thames.

Corning Glass International, S.A., the Belgian -based
subsidiary of Corning Glass Works of America, have
opened a London Office at 3 Cork Street, W.I. Corning
subsidiaries with facilities in England include Electrosil
Ltd in Sunderland and Miniature Electronic Cotnponents Ltd in Woking.
Motorola Inc. is to establish a further subsidiary company in Britain with the title Motorola Automotive
Products Ltd. The company will be located at Stotfold,
near Hitchin, Herts, and will provide complete engineering, production, marketing, sales and service facilities for the Motorola eight -track stereo tape player for

cars.

Brookdeal Electronics Ltd,

2 Myron Place, Lewisham, London S.E.13, manufacturers of signal recovery
equipment,
have
appointed
J.
Arndt Jensen,
Kongevejen, Allerod, Denmark, and Into Oy, P.O. Box
10153, Helsinki 10, Finland, as agents for their products.

B & K Instruments Ltd, 59 Union Street, London S.E.1,
have been appointed distributors of the range of variable frequency filters, variable frequency a.c. power
sources and laboratory power amplifiers manufactured
by the Krohn -Hite Corporation, of America.

G. A. Stanley Palmer Ltd, Island Farm Avenue, West
Molesey Trading Estate, Surrey, have been appointed
agents for Arco, of Bologna, Italy, manufacturers of
electronic components.

The digital systems department of Ferranti I.td, has
been awarded a contract to supply SHAPE Technical
Centre at The Hague, with an FM1600B computer
and associated peripheral equipment. The computer will
be used in experimental and research work.
A contract for the design, construction and flight testing
of a full -scale experimental airborne early warning
radar has been placed by the Ministry of Technology
with Elliott -Automation Radar Systems Ltd.

Announcements
The International Aerospace Instrumentation Symposium erroneously announced for March 23 -26 at the
College of Aeronautics, Cranfield, will in fact be held
on those dates next year. Further information may
be obtained from N. O. Matthews, Department of
Flight, The College of Aeronautics, Cranfield, Beds.
The Manchester Electronic Instruments Exhibition
organized for the past two years on behalf of a group of
16 manufacturers is being enlarged this year but will
again be held at the Hotel Piccadilly, from September
23rd to 25th. The organizers, Industrial Exhibitions
Ltd, are this year arranging a similar exhibition (restricted to 16 companies) at the Hotel Leofric, Coventry,
from September 16th to 18th.

International Marine Radio Company Ltd, of Croydon,
have received an order worth over £120,000 for marine
communication and navigation equipment from
Scottish Ship Management 1.td. The equipment will
be installed in 12 new bulk carriers on order from
British and Norwegian yards.
The Marconi Company has won an order valued at
almost £250,000 to provide remote-controlled, high frequency radio communications equipment at
Nandi Airport in Fiji.
The London office of Marconi International Marine
Co. Ltd, is now at 30 /34 New Bridge Street, E.C.4.
(Tel: 01 -236 8113; Telex 8847291.

The

marketing

department of Racal

Instruments

moved from Crowthorne, Berkshire, to
net Road, Reading, Berks. (Tel: Reading 85571.)
has

Ben-

A new M.Sc. degree course in

microwave and communications engineering, organized jointly by the
Electrical and Electronic Engineering Departments of
the Universities of Leeds and Sheffield, will begin in

V. N. Barrett & Co. Ltd., suppliers of high- vacuum
and scientific equipment, have moved to new premises
at 1 Mayo Road, Croydon, Surrey, CRO 2QP.

October 1969.

Fluke International Corporation have moved to larger factory and office premises at Garnett Close, Watford,
WD2 4TT.

An international conference on earth station technology for satellite communication, sponsored by the
I.E.E., I.E.R.E. and other institutions, is to be held
during October 1970 at the I.E.E., Savoy Place,
London W.C.2.

Cadmium Nickel Batteries Ltd

has moved from factories in Park Royal to premises at Castle Works, Station
Road, Hampton, Middx. (Tel: 01 -979 7755).
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News of the Month

rametric amplifier is employed.
The three other stations will be completed
by the middle of this summer.
At Christchurch, Hants., another terminal
will support the Skynet project by making
highly accurate measurements for initial calibration and testing of the spacecraft in
orbit.

Computer -aided design
presses on
massive four -day conference on computeraided design -the collected papers weigh
31 lb-has just ended at Southampton
University. A short while earlier Racal
Research Ltd announced that the electronic
c.a.d. service called "REDAC" which they
started in 1966* now has 50 major British
companies using it. At the time of launching
there was some scepticism about the value of
such a service in electronics design work
and, indeed, individuals in Racal feel that it
might have been rather "oversold ", but since
then the Ministry of Technology has come in
as a partner, a good deal of experience has
been gained and the service has apparently
consolidated itself.
The Racal establishment, at Tewkesbury,
Glos., consists basically of a digital computer
(Elliott 4130), with means for transmitting_
and receiving customers' data (Datel 200
Telex, phone, post) and 25 engineers for
translating customers' electronic design requirements into forms suitable for computer
processing. The engineers are also con
tinuously engaged in up-dating informatior
stored in the computer (mainly componen
parameters); developing computer prog
rammes; making component measurements
devia
equivalent-circuit
producing
"models" suitable for computer operations
training customers; and other tasks to dt
with the day -to-day development of the ser
vice. At present there are 31 computer programmes available to customers in a manua
Some of these programmes are directly con
cerned with particular types of electroni
circuits. For example, one of them calct
lates, and if required optimises, the corr
ponent values of an active RC filter to give
required bandpass response with gain. Th
programme gives a full nominal component
list and the results of worst -case d.c. and a
analyses. Other programmes are of mor
general applicability, such as calculating tf
harmonic content of a waveform over
specified band of frequencies, or computin
the elements of a hybrid -7r model of a tray
sistor from the measured ÿ' parameters.
The main justification for operating suc
a service is, of course, economic-the savir
of engineers' time on the innumerable calci
lations that should be done (but often aren'
to ensure that a reliable design is obtaine
This is particularly important in tolerancin
sensitivity analysing and optimising the cor
ponent values of electronic circuits intendi
for mass production. To do such wo
properly one must calculate a complete s
of performance figures (e.g. gain, frequen,
A

Skynet terminal delivered
cornsatellite
military
the
Skynet,
munications system, will begin to operate
early in 1970. Two satellites, one in operation and the other a standby, will move in a
synchronous orbit 23,000 miles above the
Indian Ocean. Of the nine earth stations to
be employed, five will be fixed, two (to be
built by Plessey) installed in the assault ships
H.M.S. Fearless and Intrepid, and two will be
capable of transportation by air. The whole
system will provide interference free communication for British armed forces, and
nation -wide communication from the Atlantic to the Far East, including Hong Kong.
The satellites and launchers, and some
specialized control and monitoring equipment, are being built in the U.S.A. under an
agreement with the U.S. Government which
allows the U.K. to benefit greatly from the
American space investment. The satellites
contain some British designed equipment
and are capable of meeting the conflicting
requirements for communicating to large
and small earth -stations simultaneously. The
operating functions of the satellites, and
their positions in the sky, will be controlled
7 metre

from the U.K. command and monitoring
station at Oakhanger, Hants. For long-life
(3 -5 years) switchable duplicate equipment
has been installed in each satellite. The first
satellite will be launched late this summer.
(Electronics) has handed the
first of the four air-transportable earth stations over to the Ministry of Defence. The
terminal was designed and built in only 18
months.
Each terminal is made up of three basic
sections each light enough to be carried by
standard transport aircraft and helicopters.
Once `on- site', six semi-skilled men can erect
it, and 'lock' it on to the satellite's
wavelength, in only three hours. Each station's 7m diameter reflecting dish provides a
number of voice channels, and is assembled
from 12 petal sections.
Base -band and i.f. circuitry is housed in a
control unit separate from the aerial structure. From the unit, in the transmit mode,
processed information at the i.f. enters a
travelling -wave tube amplifier feeding a
klystron. The standard power output is
about 5kW. For the reception of satellite
signals a Ferranti liquid -nitrogen -cooled pa-

diameter Skynet dish

"Computer- 'designed' Circuitry,
July 1966 p.373.
*
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response, noise) for every possible value within tolerance of every component or device
in the circuit
huge task far beyond the
capabilities (or willingness) of a computer unaided engineer. The main limitation of the
service seems to be that the customer concerned with active circuits is at present
restricted to a small range of particular
circuit topographies -those for which computer programmes have been written -and
if he has some other configuration outside of
this range his work cannot be handled immediately, or at least fully.
In the June issue we hope to report on
some aspects of the Southampton conference
referred to above.

-a

E.I.D. apprentices
The four-year apprenticeship scheme introduced
by
the
Electrical
Inspection
Directorate (Ministry of Technology) in 1955
with five boys now has an annual intake of
over 70. The total number of trainees going
through the centre is about 250. Recently
the title of E.I.D. was changed to Electrical
Quality Assessment Directorate (E.Q.D.) but
the programme of basic training at the school
which forms part of the E.Q.D. headquarters
at Aquila, Bromley, Kent, remains unchanged.
The apprentices are normally placed in
courses on block release at Bromley College
of Technology and follow the National Certificate course (electronics or telecommunitions) or City & Guilds technician course.
In addition to a full electronics training the
apprentices also cover basic mechanical enmgineering practices.
The necessary qualifications for entry to
the apprenticeship scheme is that the boys
oust be studying for G.C.E. `O' level or
:,'.S.E. in mathematics, physics, or an accept-able science subject, and must be between
sixteen and eighteen years of age. The period
3f apprenticeship may be extended in respect
3f those boys who wish to complete Higher
Jational Diploma, Bachelor of Science or
)ther advanced academic courses. At present
ive are taking B.Sc. and four H.N.D.
At the annual prize -giving on April 2nd
he recipient of the Rowland Memorial Cup
òr the best electronic work of the year was
4. J. Smith, of Maidenhead, Berks.

computer speeds aircraft
ilind landing experiments
. new development in the blind

landing exerimental programme being carried out by
he Blind Landing Experimental Unit at
:.A.E.,
Bedford, involves the use of a
mall -scale analogue computer. It is incororated into a standard autopilot in a Comet
B aircraft and in conjunction with a variety
f sensors and an inertial platform, it enables
apid changes of equipment parameters to be
lade during investigation of a wide range of
ontrol laws. The computer, model TR48
ipplied by Electronic Associates Ltd, is
ruggedized" to withstand the rigours of

Interior of the Comet 3B showing the E.A.L. computer and patchboard

airborne use. "Automatic Landing in Airline
Service" was the subject of a 6 -page article
by R. E. Young, in the November 1967 issue

of Wireless World.
The current automatic landing situation
is that Tridents of B.E.A. and Super VC10s
of B.O.A.C. have been making automatic
landings on scheduled services in Europe
and North America although always in conditions of good visibility. The ultimate objective is to make the blind landing so safe and
reliable that aircraft can operate in any
weather conditions, even dense fog, with no
reduction in movement rate, i.e. no change
in the flight schedule. Experiments are being
conducted in an area within the restricted
straight -in approach at a shallow angle of 3 °,
dictated by international agreements, using
the existing instrument landing system.
Those now in progress are concerned with
improving existing control laws and at
present a system is being studied which mixes
inertial terms with the main i.l.s. guidance
signals. The i.ls. is susceptible to interference,
especially that caused by reflections when
other aircraft are taking-off in the path of an
aircraft making a landing, and inertial mixing provides the possibility of making the
flight control system less susceptible to such
interference.
The difficulty at R.A.E., until use was
made of the TR48 computer, was that in
order to introduce a new or different factor
into a test flight, the autopilot electronics
required to be dismantled for wiring modifications, to provide a change of operating
characteristics. Now, with the computer, the
required parameters can be programmed before take -off and switched -in during flight. A
second TR48 computer is installed in a flight
simulator in a ground laboratory and
programmed via a large patchboard. When a
successful landing has been made on the
simulator with the required inputs fed into
the autopilot system, the actual patchboard
is then taken from the simulator and connected to the computer in the aircraft for a

comparative flight test. Recordings of flight
activities for subsequent analysis are made
on a 14 -track tape recorder and on a chart
recorder.
The computer is used in an experimental
role only and one would not be installed in
operational aircraft. At some stage in development of blind landing, safety standards
acceptable to airline operators and the Air
Registration Board could be optimized in the
autopilot which would then be constructed
in conventional size and housed in the
equipment bay in the normal way. In all,
well over 20,000 blind landings have been
accomplished by the B.L.E.U. at Bedford and
at London Airport. The A.R.B.'s safety target
is that there should be not more than one
fatal accident in 10 million landings. Although control performance is the concern
of R.A.E., equipment reliability would be
the responsibility of the manufacturers. It
was said during a demonstration of the blind
landing equipment at Bedford that if aircraft
movement could be reliably maintained in all
weathers it would be possible to dispense
with the excess fuel carried to cater for a
possible diversion from the destination
airport. As an example of the possible saving
involved figures were quoted from the Concorde's estimated performance. The passenger payload of this aircraft is only 6% of the
all -up weight but the excess fuel carried is
10 %.

Home -made X -rays
According to a report in the Daily Telegraph
a two-year survey of 5,000 colour TV
receivers in Long Island, U.S.A., has shown
that 20% of them are emitting potentially
dangerous X -rays. Of 37 different makes of
receiver at least one of each make was found
to be radiating at more than 0.5
milliroentgens an hour which is said to be
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the danger level established by the National
Council of Radiation and Measurement in
1960. The report did not state if the radiation was emanating from an area on the
receiver to which viewers are normally exposed.

Optical fibre
telecommunications
The Post Office, having staked its claim to
an early, God -given medium of communication ( "Let there be light "), is now
thinking seriously of using it for the largebandwidth telecommunications systems of
the future. At present the optical fibre
waveguide seems to be the most attractive
way of conveying the light waves, according
to a paper given by F. F. Roberts (P.O.
Research Department) at an I.E.R.E. conference on lasers and opto-electronics at
Southampton University. In common with
the piped optical and millimetre -wave systems, it offers a transmission attenuation
substantially independent of bandwidth "up
to any bandwidth of interest ". All three
systems are expected to be cheaper per channel- kilometre than coaxial cable for bandwidths greater than certain break-even
values. But the optical fibre system should
be "appreciably easier" to install than the
other two in a congested country like Britain.
The main problem, discussed at length by
Roberts, seems to be in finding a suitable
optical fibre material that will keep the
transmission losses (absorption and scattering) down to a practical figure-provisionally set as a target of 20dB per kilometre of
waveguide.
What is envisaged at present is a
waveguide consisting of a 5µm-diameter oxide glass central core surrounded by a
100pm- diameter cladding of similar material

but of different rafractive index. Optical
waves of 600-1,000µm (the red end of the
visible spectrum) would be launched into
this guide by a solid-state laser (e.g. gallium
arsenide), propagated in the HE mode, and
received by a solid -state diode (e.g. silicon).
At intervals along the transmission path
there would be repeaters, each containing a
diode receiver, a solid-state amplifier and a
laser transmitter. The bandwidth available
would be several GHz for distances of about
1 km between repeaters.
Waveguide of this kind should not be
confused with the fibre-optic "light- pipes"
used in punched-card readers and other
viewing applications: these are very much
thicker and have thousands of different
modes of wave propagation; consequently,
because of interference effects, their bandwidth is less than 1MHz for a lkm length of
material.

mounted

near the

aerial facilitated this

process.

Amateur cloud -cover pictures
In 1967 Ivor le Mercier (4S7LM), president
of the Radio Society of Ceylon, set about
designing and building a receiver to enable

him to record cloud-cover pictures transmitted by the satellite Nimbus-2.
The receiver line -up was as follows: two
r.f. stages (AF139), mixer (0C171), crystal
oscillator (0C170), tripler (0C171), four
10.7MHz i.f. stages (0C171), two a.f. stages
(OC71) and an output stage (00810). The
receiver functioned well and required 0.8µV
for 27dB quieting.
The aerial consisted of a 6 -turn helix
supported as a wooden boom 3.5m (11.5ft)
long and a 1.9m square (6ft) ground plane of
galvanized mesh. The aerial was mounted in
gimbals, firstly being roughly aligned with
the satellite's orbit and then swung by hand
to track the satellite. A monitor loudspeaker

Paul Vosges contributions to audio were the subject of a meeting of the British Kinematograph,
Sound and Television Society at the Royal Institution of Great Britain on March 26th. His
work in sound recording was discussed and demonstrated and here Ralph West is shown
demonstrating an early Tractrix horn from which Voigt developed his famous corner horn. On the
left is Peter Walker who chaired the meeting. Paul Voigt, who is 67 and now lives in Canada,
sent a recorde4message.

One of the pictures recently received by Ivor
le Mercier

h.

Synchronization was achieved using a
phase locked oscillator at 2400Hz, divided
down to 20Hz, based on a circuit by W. G.
Andersen which appeared in the November
1965 issue of QST.
Unfortunately by the time the equipmen
was completed Nimbus -2 was out of corn
mission; however, in June 1968 picture
from ESSA -6 were received and recordec
satisfactorily.
cloud-cove'
complete
To
produce
pictures, signals from the receiver'
discriminator are recorded on tape an
"played back" through an oscilloscope fitter
with a 35mm camera.

Student paper contest
Kenneth Gray, a research assistant at Wool
wich Polytechnic, has been chosen to rep
resent the United Kingdom and Republic o
Ireland Section of the I.E.E.E. at the Institu
tion's regional student paper contest in Mor.
treux, Switzerland, on 23rd May.
The Regional winner will later compet
with other Regional winners in New York t
determine the overall winner.
Mr. Gray's paper describes a Fourier mt
thod of investigating transient acoustics
spectra and its application to human speed
and is relevant to the problem of speec
communication with computers.

-

New recording process ?
member of Wireless World's staff recent!
received some literature from Readerl Dige.
inviting him to buy a set of gramophor
records ( "Mood Music for Listening an
Relaxation ") made by RCA engineers usir
an amazing new process called "Cyclophon
Sound ". The RCA people in Britain wei
unable to discover anything about it. Fallir
back on etymology, one finds that "cyclo
from the Greek, means circular, or perhaç
in this case, rotating; while "phonic ", al:
from the Greek, means relating to soun
The word "Sound ", one must assum
means sound -though perhaps a differe
kind of sound, not quite the same as tl
"phonic" sound. From this analysis one dduces that the new process involves sow
thing that is circular, perhaps rotating, ai
produces sounds. What could it possibly be?
A
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Operational Amplifiers

Current Source, Inverting Connection
(Floating Load).
R

I

4. Applications
by G. B. Clayton,*

B.Sc., A.Inst.P.

R

With the error voltage eE --s 0 the voltage
across R2 and R3 must be the same
IR2

=I,R,

and

=R

I

I

In

instrumentation a

need sometimes
arises for a precise d.c. voltage reference or
for a variable direct voltage that can be set
accurately with a calibrated potentiometer.
In such cases it is necessary to avoid loading
the voltage standard if its stability is to be
ensured. Also, a potentiometer must not be
loaded if its dial calibration is to be accurate.
The high input impedance and low output
impedance of an op. amp. used as a voltage
follower makes it valuable as a buffer in such

The load current

Current Sources
A requirement that sometimes arises is that a

load be supplied with a constant direct
current that is linearly related to some input
voltage. A single transistor used in the
manner shown is often employed to supply a
relatively constant current.
Single Transistor Current Source.
+supply

IL

=I+13

IL

=I

+132
R,

1

e

/1

+Rz

R, `

R,

Features. The circuit uses a form of the
inverting amplifier and draws an input
current I = e / R,. The load is above earth as
before; it may be a complex load. The
circuit can be used as a deflection coil
driver.
Current Source (Earthed Load).

Voltage Reference.
+ supply

If EB > VBE and if the
transistor current gain is
high the load current
IL

Temperature
compensated
zener

^ EB/RE

Load

e='I

R

+Rzx'ez

rases. In the circuit shown Rz is used to set
the current through the reference zener at
-that value for which the temperature
:oefficient of the zener is a minimum. R2
und R, are adjusted to compensate for
olerance in the zener voltage and so obtain
he precise voltage required at the output.
The RC filter may be added to attenuate
toise and pick up.

In applications requiring a higher degree
of precision than is possible with the single
transistor circuit, op. amps. may be used to
advantage as current output devices. In
cases where the output current capability of
the op. amp. is insufficient a booster
amplifier may be added.

et

- es

eB

R,

-

eo

a R,

eo=eB(I+a)-aet

IL-es-e"+eo-e"
R2
aR,
IL-e2-ee+eB(l + a)

Current Source. Follower Connection
(Floating Load).

R,

Load

But
Zalibrated Potentiometer Voltage.
E ret
e

= pEret

Hence

The high input impedance of the follower
above does not load the potentiometer and
ierefore does not affect its calibration.
-iverpool College of Technology

IL

=

R

Features. The circuit is similar to the
follower with gain with the load replacing
the feedback impedance. The load must
not be earthed. All follower connections are
of course subject to common -mode limitations; in this case the input voltage e
represents a common -mode signal and it
must not be allowed to exceed the rated
maximum for the amplifier.
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eA

=

en,

- ae, -

eA

a R2
hence

IL

- e, R2-

et

Features. In addition to the negative
feedback applied to the inverting terminal of
the amplifier, the circuit uses a positive
feedback loop to the non -inverting terminal
to achieve a very high effective output
impedance and thus a constant load current.
One side of the load is conveniently at earth
potential. Two input voltages may be used,
both referred to earth. If only one input
signal is used and it has the appropriate
polarity, it is preferable to earth the e2
terminal and use the e, terminal as the current
determining input. The input current
drawn i'rom the source e, is determined by
the resistor R, which can be made quite
large to limit the input current. Ife, is made
the current determining input the short circuit load current is drawn directly from e,
through R,.
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Log Multiplier.

Current to Voltage Transducer.

Log (XY)I

Features. The circuit is essentially the
inverting amplifier configuration with the
input resistor omitted. It represents a simple
but convenient method of current measure0 the
ment. With the error voltage of
circuit introduces negligible input voltage
drop but the output voltage is developed at
the low- impedance, high energy capability
output terminal of the amplifier. The high
current sensitivity of the circuit makes it
useful as a null detector. Null detectors are
often used off null, and under these circumstances this simple circuit would saturate
and give little indication as to how far off
null it was. When used as a null detector it is
convenient to arrange a modified nonlinear response characteristic (see right).

r

-

Lo

Log

Y

Antilog amplifier

Adder

amplifiers

Null detector.
Thyrite resistor

Log. Amplifier.

Ro is a non -linear resistor which decreases for
increase in current through it. Sensitivity is

maximum near

I

=

0

Null Detector (Log. response).
ed

With e -- 0, I
E

This gives

eo

= tonst.
=R

log.

o

and

= const.

-I

ed

log.lo

=

Corrections
eo

"Simple Class A Amplifier"
Three small errors crept into the artic
published last month. In Fig. 8, showing tt
modified circuit for high input impedanc
the rail -dropping resistor should be 3S
(2.2k for stereo) not 39k (22k for stereo).
the last line of Table 3 the transistor cor
plement should be 2 x MJ480 and 2
2N697 to correspond with Fig. 9 (b). TIphotograph on page 152 showing layout of
single channel has been wrongly lettered wi
respect to Try connections. Reading up frc
the bottom the correct letter order is e, b,
Although in Fig. 3 the output transisto
are boldly marked MJ480, the 15- S2 ve
sion requires MJ481s with a 2N1613
driver. This was stated, perhaps a little o
scurely, at the end of the third paragraph ,

ei

R Io

Features. The inverting amplifier is used
with the feedback resistor replaced by a
device exhibiting a logarithmic characteristic. Log. amplifiers require particular
attention to bias current and input offset
adjustment and to choice of logarithmic
device if reliable operation is to be achieved
over several decades. Interchanging the
position of the logarithmic device and the
input resistor, as shown below, gives an
antilog response.

ed

With e,

Antilog Amplifier.

= const.

log.,o

I

Io

0

R,

ed= eoR1 +R2
Hence

R

eo

= (I +

eo

= const. (1 + R;)

Rl

page 150.

"Acoustic Absorption Materials"
printer's error reversed the meaning of t
sentence at the end of the first paragraph
page 173 (April). It should read "It is n

ed

A

log.to-

easy to ensure

..

"

"Why not angular frequency?"
Combinations of log and antilog amplifiers
may be used to generate a variety of
functions. The principle of operation of a
log multiplier is illustrated above.

Features. The circuit makes use of the
approximate logarithmic relationship that
exists between current and voltage for a
dioñe-connected transistor.
www.americanradiohistory.com

Mr. Whitehead miscalculated the frequc
cies for 5,000 and 10,000 rads /sec in
letter on p. 178 (April); they are 796 a
1592 Hz.
I
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Is there a future for the

Television V.H.F. Bands?
A

survey of the British television scene as it affects viewers

It has been widely reported in the radio trade press that a large
proportion of the viewing public was unaware that when
BBC-1 and I.T.A. programmes become duplicated on u.h.f,
these programmes will be transmitted in colour. It would be
instructive to learn how many people were aware that the
programmes were to be duplicated anyway and what advantages they thought it had for them. For someone who is
receiving a perfectly satisfactory 405 -line picture on v.h.f. (and
the broadcasting authorities' figures say that 98 to 99% of the
population do) to be told that he will require a new receiver
and aerial within the next seven years to receive the same
programmes on u.h.f., he may feel that his viewing arrangements are being interfered with unnecessarily and moreover will
involve him in additional expense. (The introduction of BBC -2
was different
was a new programme.) Unless the viewer
buys a colour receiver, the picture quality will be only
-marginally better than before. But to tell the public that the
change is being made solely to enable colour programmes to be
-received would not be quite true, although it is true that
without making the change to 625 -line u.h.f., colour prog-rammes of any sort cannot be seen. This is because of a
-Government decision and not because it is technically impossible. It will be recalled that the Independent Television Authority was at one stage leading protagonist for a 405 -line colour
-service and gave some impressive demonstrations in an attempt
-to prove that the 405 -line colour picture quality was of a high
order.
If the viewer cannot afford a colour receiver, he can still
receive BBC -1 and I.T.A. programmes on 405 -lines v.h.f.
-undisturbed for the next seven years, because it is intended to
-keep the existing transmitters operational for that period
-following the start of duplication, and if he has already
mpurchased a dual- standard receiver for the purpose of watch'rig BBC -2, the technical features of the changeover should, in
-theory, be of no consequence to him. He should already be
using a u.h.f. channel group aerial the bandwidth of which is
iesigned to cover the new BBC-1 and I.T.A. u.h.f. channels for
-his area as well as the existing BBC -2 channel, so that it should
- merely be a case of tuning to the new BBC -1 and I.T.A.
frequencies on the u.h.f. scale.
This may not be quite as straightforward as it sounds.
Although all u.h.f. transmitters for any particular area will be
_o-sited, and of the same order of radiated power (the most
-far-sighted arrangement made in recent years), the propagation
conditions may not be identical on each channel. Whereas the
.cnulti -channel u.h.f. aerial was initially aligned and adjusted
for optimum reception of BBC -2, it may require re-adjustment
for compromise reception of three channels, involving the
-services of an aerial rigger. In any case, viewers have had no
ibrevious standard by which to judge their reception of BBC -2,
it may be a different story when they make the switch from
-v.h.f. BBC-1 and I.T.A. to u.h.f. BBC -1 and I.T.A.

ut

-it

It should be remembered that while duplication of programmes on v.h.f. and u.h.f. lasts, people with dual- standard
receivers will at any time be able to make a direct comparison
between them. Those whose BBC -1 and I.T.A. reception is not
so good on u.h.f. will feel justifiably aggrieved when v.h.f.
405 -line transmissions are eventually switched off. Then again,
at some date in the future, after the three programmes are
established from his main transmitter for the area, the viewer
may find that his particular locality has been provided with a
relay transmitter to improve reception (perhaps making it
comparable to his v.h.f. reception). This will be on another
channel and necessitate a new aerial which will have to be
mounted in a different plane to the one used for reception from
the main transmitter.
It has been argued that long before the end of the seven -year
duplication period the v.h.f. -405- line -only viewer will require a
new receiver anyhow, so that it will simply be a matter of his
purchasing a replacement receiver which will operate on the
new 625 -line u.h.f. standard. A complete change from v.h.f. to
u.h.f. may still mean a new aerial will be required at a cost of,
say, L12..
The whole or part of this cost could be offset by the saving
on the single- standard receiver with its simpler circuitry than
the dual-standard type. The changeover switch and other
components associated with dual-standard operation will be
eliminated. The dual- standard receiver has always been regarded as a compromise design not giving of its best on either
system, whereas the single- standard version will have a frequency response tailored to give optimum performance on
625 lines only and it will be inherently more reliable. There
will still be a need for a v.h.f. /u.h.f. tuner unit in some areas
perhaps for reasons discussed later, but in the main a u.h.f. -only
tuner will be all that is necessary.
Despite this the receiver industry seems to be wary of
offering a single- standard u.h.f. -only receiver in advance for
those areas where all three existing programmes will be available on u.h.f. and on 625 lines because at the present time no
British black-and -white receiver of this type is on sale, and one
major manufacturing group is advising its dealers not to stock
single-standard receivers this year. This same company predicts
that it will still be manufacturing dual- standard receivers in
seven years' time. A spokesman for a second major set -making
group told W.W. that it will be a bold P.M.G. who declares a
large number of domestic receivers obsolete by announcing the
end of v.h.f. TV broadcasting and his company foresees the
continued use of v.h.f. even in ten years' time. It is to be hoped
that the single-standard receiver will become a reality in time.
In view of what has been said it may be worthwhile
re-examining the question of why the change to 625 lines and
at the same time the change to u.h.f. became necessary, and
where it is likely to take us in the future.
In 1956, Parliament asked the Television Advisory Com-
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mittee (T.A.C.) to say whether the existing 405 -line standard
was likely to remain adequate for the next 25 years, and
whether there was any reason why the 625 -line standard,
broadcast in u.h.f. Bands IV and V, should not be used for
broadcasting in the U.K. if it were recommended by the C.C.I.R.
as the European standard. Following large-scale field trials the
T.A.C. recommended that 625 -line broadcasts on u.h.f. should
be adopted if Europe generally adopted this. At a European
VHF /UHF Broadcasting Conference in Stockholm in 1961,
most countries concerned decided to adopt as standard an
8MHz channel bandwidth which greatly eased the problem of
channel sharing with neighbouring countries. It is to some
extent because of the variety of channels in the v.h.f. bands in
Europe and the varied spacing of sound and vision carriers
within them that interference from long-distance stations in
these bands is troublesome. The presence of this interference
which is due to "Sporadic E" effects is also the reason why
405 -line v.h.f. colour transmissions are not considered practicable. Because of the introduction of a colour subcarrier, the
visible effects of this type of interference would increase for
about nine million viewers during active periods. Should the
uniformity of 8MHz channelling agreed at Stockholm be
disturbed, a serious interference problem could also arise with
colour transmissions, in Bands IV and V, as would be the case
in v.h.f.

The T.A.C.'s findings were published as a report in 1960'.
The report stated that 405 -line standards would not be adequate for all purposes for the next 25 years and that a 625 -line
standard would give a definite improvement in picture quality
particularly with larger screens (our italics). While nobody will
dispute that an increase in the number of scanning lines per
frame will reduce the visibility of the line structure, the
subjective improvement in picture quality should be relatively
better irrespective of screen size. Viewing distance plays a part
here. Returning to the 1960 report, this pointed out also that
the introduction of television broadcasting into Bands IV and V
would present the last opportunity the U.K. would have of
changing its line standard. In other words, it was a case of now
or never. If 625 lines were used in Bands IV and V, then this
system would eventually have to be used in Bands I and III.
But what of Bands I and III, will they ultimately become
available for other programmes? This is a question which
remains unanswered.
To advise on the future of broadcasting, the Government set
up a committee in 1960 under the chairmanship of Sir Harry
Pilkington (The Pilkington Committee) which considered the
1960 T.A.C. Report and weighed the non -technical factors
involved in changing the line standard. After deliberating for
about two years, this committee finally presented its report' to
the P.M.G. on June 5th, 1962. It recommended that the
standard be changed to 625 lines and found that the increased
costs of transmitting and receiving on the new standard both to
the viewer and the broadcaster, were not significant. The
committee also recommended the "duplication" method of
changeover which virtually puts Bands I and III out of use for
some seven years as far as new programmes are concerned. It is
interesting to note that had the Pilkington Report recommended
the retention of 405 -line transmissions, the number of channels
which could be used in Bands IV and V would be no greater
than on 625 lines in view of the U.K.'s previous undertaking to
adopt 8MHz channel spacing. And the number of national
programmes possible is related to the number of available
channels.
The T.A.C. Report recognized that to produce a u.h.f.
replica of the present v.h.f. services is virtually impossible and
eventually some of the v.h.f. channels will have to be employed
to extend the four u.h.f. programmes to those areas where
u.h.f. reception is poor. In order to reach anything like the
population covered by Bands I and III with transmissions in
Bands IV and V, some 60 main u.h.f. transmitters are planned,

supported by hundreds of relay stations. No one knows at this
stage the exact number of relay stations required (the I.T.A
says 400), but unless the countryside is littered with low-power
stations, amounting in some places to almost a transmitter tc
each village, some viewers are bound to find that their u.h.f
reception is inferior to that obtained on v.h.f. The feasibility o
using so many stations is only possible by the development o
the unmanned station technique, otherwise the number o
technical manning staff required would be unreasonable. Poo
reception on u.h.f. may not be confined only to remote area
either.
According to estimates the final coverage on u.h.f. will b
95% of the population as compared with 98 -99% coverage or
v.h.f. This may seem to fall not far short of identical coverage
but 1% represents i million people. It is at this stage, one is tc
assume, that use will be made of some of the then redundan
v.h.f. channels to complete the coverage of 625 -line prog
rammen. This operation together with the institution of twt
new programmes on 625 -line v.h.f. is referred to vaguely by th
Pilkington Report as "re-exploitation of Bands I and III'
although it is not known what this will entail, pending
decision from the Government.
When considering the question of the future use to whic
the v.h.f. bands should be put it has to be kept in mind that th
Pilkington Report recommended that ultimately six televisio
programmes should be planned for: four on u.h.f. and two o
v.h.f. Since the 5MHz spacing of the present 405 -line channe'
allows just sufficient number of channels (13) to give nationcoverage with two programmes, it will be physically impossib
to provide the same number of channels with the agreed 8MH.
channel spacing unless Band III is widened. If Band III were t
be extended from 216 to 222 MHz then Bands I and II=
together would provide 9 channels which could provide tw
programmes, although the coverage attainable would be let
than that of the existing services on 405 lines. Gaps could t
filled in by making use of u.h.f. Whatever use is eventuallmade of Bands I and III, after the withdrawal of BBC -1 an
I.T.A. programmes we shall be left in a few years' time with
network of v.h.f. transmitters which could straight away gig
national coverage with one additional programme, operating o
9 channels with 8MHz spacing. It is unthinkable that tt
broadcasting authorities would relinquish their claims fc
television broadcast facilities in the v.h.f. bands, and remembe
ing that the B.B.C's and I.T.A's charters expire in 1976 plar
for "re- exploitation of Bands I and III" should emerge Ion
before that date.
In the meantime pressure is being exerted by all radio-use
for more frequency space in an already overcrowded spectrui
and the v.h.f. Bands I and III would, for example, partiallfulfil the needs of mobile radio operators if their plea for mor
space at u.h.f. is rejected. Then again the Conservative part_
has announced recently that if returned to Parliament they wi
set up a a further 100 radio stations which for part of the tin
at least, according to the announcement, will be broadcasting t
v.h.f., straining further the resources of frequency space. TI
Government will need to seek advice from the P.M.G's Fr
quency Advisory Committee and although in this countsBand V has not yet been wholly allocated and further secto
could be made available for television it would be a pity if tlpresent v.h.f. bands were lost to television broadcasting. In asevent, in accepting the Pilkington Report, Parliament has al.
accepted the implications of demands on frequency spa
required by six television programmes and if this is to be tl
future pattern, it is now up to Parliament to provide tl
necessary operating frequencies and authorize the capit
expenditure.
J.H.
.
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l )igi tal Microcircuits
:1

description

Of

the major logic families

by D. E. O'N Waddington,* M.I.E.R.E.

Microcircuits have been with us for a few
-years now and the trend in new equipment
's to make more and more use of them. This
s not entirely because they are small but
3ecause they offer very definite advantages
n cost and reliability as well as simplifying
lesign procedures. In order to distinguish
,etween the different families of circuits, the
nanufacturers have found it convenient to
-iescribe them by the initial letters of their
:ircuit descriptions. Each family has its
)wn particular characteristics, advantages
and disadvantages, and before selecting a
àmily for a particular application it is as
yell to appreciate the differences. For this
eason a glossary of terms and abbreviations
s included at the end of the article. This is
ty no means comprehensive as only the well
.nown logic families are included.

Typical integrated circuit characteristics
logic family

gate delay

fan out

ne

noise margin

MHz

V

2-12

3 -25

0.3

power supply
V

-3

12-40

d.t.l.

8-25

8 -25

9-30 0)

5 -25

1

+4

t.t.l.

6-12

6-15

10-25 0)

12 -30

1

+5

40-110

20 -120

0.35

e.c.l.

m.o.s.

2-6

")

50 -300

4 -5

25

-

5-20

1

4 -8

-5

-

+5

5
24

(1) 1mW types are available but are very much slower in operation.
(2) gate delays of 0.9ns are now available.

patible and can be interconnected. However,
the fan-in and fan-out conditions must be
checked as the loads for the different circuit
types may be different.
The circuit of a d.t.l. gate in integrated
form amounts to an almost direct transfer
of the discrete component circuit shown in
Fig. 2. The circuit operates as follows:
When the inputs are held positive the diodes
D, and D2 are reverse biased so that current
flows through
D, and D, into the base of
Tr, keeping Tr, bottomed. When either
input is connected to earth, the current
through R, will be diverted through either
D, or D2 to earth and Tr, will switch -off.
The switch -on noise margin is determined
by the voltage required at "A" for base
current to flow in Tr,. As the voltage drop
across a forward biased silicon diode is
approximately boo mV, the voltage must be
at least

-

Fig. t. Basic 2- input r.t.l. gate.

R

:

-2

VD3

Fig. 2. Discrete component 2 -input d.t.l.
gate.

miode- transistor logic (d.t.1.)
his type of logic, together with t.t.l.,
3mes under the general heading of "current
nking logic ". In practice this means that
to switching action at the input to a gate

insists of transferring the current holding
-ae gate "on" into the circuit driving it. In
her words, sinking the current in the
utput stage of the driving circuit. Most of
ie current sinking logic forms are cornMarconi Instruments Ltd.

toggle rate

gate

r.t.l.

qesistor- transistor logic (r.t.1.)
-his was one of the first logic forms to be
wilt into integrated circuits; probably
Because it is simple and was already in use
rith discrete components. The basic circuit
f a two -input gate is shown in Fig. t.
When either, or both of the inputs is taken
bositive, the output will go to o V-either
'r, or Tr2, or both, will be bottomed.
iwever, when both of the inputs are held
t o V, the output will be positive -both
and Tr, will be cut off. Typically these
-ircuits operate from a low voltage, 3 V
eing about normal; however, under certain
ircumstances it is permissible to increase
le supply voltage. Two types of r.t.l. are
lade, a low power type
mW /gate with
propagation delay of 3o ns and a higher
ower type -12 mW /gate with a propaation delay of 12 ns. Noise can be a problem
ith r.t.l. as, with a logic swing of o8 V,
le noise margin is only 0.3 V.

mW per

Fig. 3. Basic i.e. d.t.l. gate.
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VD4

VBE (Tr1)
3 x 60o mV -

18 V.

This means that the voltage at either input
point must be at least one diode forward
voltage drop less than that at point "A" if
the gate is to change state. Thus this noise
margin will be approximately 1.2 V. The
switch off noise margin is determined by the
power supply and is usually about 2 V.
There is one major disadvantage of
translating this circuit into integrated form.
The turn-off time depends largely upon how
fast charge can be pulled out of the base
region of Tr,. In discrete component
circuits this is achieved either by making D,
and D, slow recovery types so that they
provide a transient low impedance path
from the base of Tr, to earth, or by returning
R, to a negative supply 'rail. Neither solution is very good for integrated circuits; the
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former because it is not easy to make slow
and fast diodes in the same chip and the
latter because it is nicer to have only one
supply rail. Another approach is to make
the value of R2 relatively low. The disadvantage of this is that it would rob base
current from Tr, thus reducing fan out.
The integrated circuit solution is shown in
Fig. 3. D3 is replaced by an emitter follower,
Tr which gives the necessary current gain
so that the value of R, can be reduced
without affecting the fan out. Sometimes
times the point "A" is brought out as a
connection to the integrated circuit so that
additional diodes can be connected to
expand the circuits fan-in capability. The
main limitation is one of speed, as each
diode adds capacitance across the input, thus
increasing the switching time.
It is worth noting that it is often possible
to improve the turn-off time of the circuit by
using the spare fan-out. For instance, if a
circuit has a fan -out of eight and is only
driving two loads, there is a six -load
capability which can be utilized. Thus, if
one load is equivalent to 4 kit, the output
collector load can safely be shunted by
4/6 kit This will improve the turn-off
time at the expense of additional "on"
current.

Transistor -transistor logic (t.t.1.)
This logic series is primarily an integrated
circuit form which has no counterpart in
discrete circuitry. The two features, which
are peculiar to t.t.l., are the multi- emitter
input transistor and the "totem pole"
output. The latter circuit, although
recognized as a design feature of t.t.l., has
been used both in r.t.l. and d.t.l. circuits.
The basic gate is shown in Fig. 4. If all
the emitters of Tr, are connected to the
positive rail, the base -emitter diodes are
reverse biased while the base-collector
diode is forward biased thus supplying base
current to Tr, switching it on and, at the
same time, switching Tr, on and Tr, off.
The switching-off of Tr, is assured by D,
(See Fig. 5). When any one (or more) of the
input emitters is connected to earth, the
corresponding base -emitter diode will conduct and Tr, behaves like an ordinary
transistor and "bottoms ", switching Tr,
off, Tr, on and Try off. Because the
turn -off time of saturated transistors is
longer than the turn -on time, there will be a
very short period, usually of only a few nanoseconds duration, when Tr, and Tr, are
both conducting. The circuit will, therefore,
draw a pulse of current limited only by R,
from the supply. For this reason adequate
supply decoupling must be used. The
great advantage of this form of output
circuit, over that normally used in d.t.l., is
that the turn -on and turn -off times are
roughly equal. With d.t.l., the turn-off is
generally longer than the turn -on and
rapidly becomes longer if the load on the
output is capacitive. However, the resistive
output has two advantages over the "totem
pole" which should not be forgotten.
Firstly it is possible to directly connect
together the outputs of two or more gates to
give a logical "ox" function. "Wired" or "dot
oR ".) The other advantage is that the

actual output potential, when the output
transistor is switched off, is equal to the
supply line voltage. With the "totem pole"
circuit, however, the output voltage will be
at least o6 V less than the supply voltage.
Some t.t.l. circuits are now being manufactured without the "totem- pole" output
so that the wired "OR" function can be
achieved.

Emitter-coupled logic (e.c.1.)
Like r.t.l. and d.t.l., e.c.l. was also used in
discrete form long before it was incorporated into integrated circuits. However,
because transistor matching is possible in
integrated circuits, this logic form is very
well suited to integration. Unlike all the
circuits previously described, e.c.l. is a non saturating logic form, that is, the logic
functions are performed by current steering
rather than by saturated switches and, therefore, the delays associated with turn -on,
turn-off and hole storage no longer apply.
Instead the "switching" time is limited by
the speed of the transistors, making e.c.l. one
of the fastest forms of integrated circuit logic
available.
The basic gate is shown in Fig. 6.
Unlike the previous circuits, in which the
gates were always of the inverting type,
e.c.l. usually provides both output polarities,
i.e. output -I is inverting while output -2 is
non -inverting.
If either, or both, of the inputs is taken
or both will conduct,
positive, Tr, or
cutting Tr, off. That is, the current through
R, will be steered through R,. This will
cause output -I to go negative and output -2
to go positive. If both of the inputs are
taken negative, Tr, and Tr, are switched -off
and the current through R2 is steered
through R,. This will cause output-1 to go
positive and output -2 to go negative.
Saturation is avoided by a proper choice of
the ratios of resistors and reference voltage.
In practice the logic swing is only about
Boo mV with a noise margin of about
20o mV. Despite this low noise margin,
e.c.l. is a practical system as the noise
generated by the operation of this type of
gate is very much less than that generated by
any of the saturating logic forms. The main
advantage of e.c.l. is that it, and e.2c.l., are
the fastest logic form available. Propagation
delays of less than 2 ns are obtainable and
some manufacturers even predict delays of
less than 0.5 ns in the future.

Tr

Fig. 4. Basic t.t.l. gate.

Fig. S. t.t.1. gate with Tr, switched on.
The Vbe and Vee under saturated
conditions are assumed to be o6 V and
01 V respectively. From the voltages
shown in the diagram it is easy to see that
the base voltage necessary to turn Tr, on is
rq V thus ensuring that it is turned off.
However if D, were omitted, there is every
likelihood of Tr3 being turned on.
oV

Output
1

Input
1

Output

Input

2

2

R5

Vcc

Fig. 6. Basic e.c.l. gate.

Metal- oxide- silicon logic (m.o.s.)
This is very different from any of the other
logic forms described. It uses m.o.s.f.e.ts in
place of transistors and resistors, resulting in
a very small chip size and making it possible
to have more functions per integrated
circuit. This means that the main area of
application of m.o.s. is where there is a
requirement for a large number of logic
functions on a single chip.
The basic gate circuits are shown in
Figs. 7 and 8. In the circuit shown in
Fig. 7, the output goes positive only if both
inputs are taken negative, i.e. Tr, and Tr,
are turned on.
In the circuit shown in Fig. 8, the output
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Input

1

Input

2

r2

Output
Tr3

Fig. 7. m.o.s.

NAND

gate.
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rig. 8. m.o.s. NOR gate.

oes negative only if both inputs are taken
ositive. i.e. Tr, and Tr, are turned off.
- n both circuits the load "resistor" is Tr,
'hich is designed to give a suitable resist-nce value by controlling its g,,,. The
lajority of m.o.s. logic circuits use only
-channel devices but some circuits using
- and n-channel devices are now becoming
vailable. The supply voltages for these
rrcuits is of the order of zo V and the logic
wing is of similar proportions.
The
reeds of operation are relatively slow,
-ropagation delays being in the region of
Do to 50o ns.

'lossary of terms and abbreviations
'he list which follows explains the initials
sed to describe most of the logic families.
,c.s.l. -compatible current sinking logic

-counting logic
-complementary transistor logic
t.l.
.t.l.
-diode -transistor logic
c.c.s.l. -emitter- coupled current steered
logic
-emitter- coupled logic
c.l.
e.c.l. or
t.c.l.
-emitter- emitter -coupled logic
.n.i.l. -high noise immunity logic
.l.t.t.l. -high-level transistor -transistor
logic
.t.l.
-high threshold logic
L.0.5.
-metal -oxide -silicon (logic)
c.t.l. -resistor -capacitor- transistor logic
t.l.
-resistor -transistor logic
t.l. or
.1.
-transistor -transistor logic

ll.

is also a fair indication of power output
capability as it is usually possible, from a
knowledge of what one load is equivalent to,
to calculate the available output power.

May Meetings

Noise margin This can be defined as the
interfering input voltage necessary to
cause the gate to change state or start to
change state when the input is in either of its
normal operating conditions. There are two

Tickets are required for some meetings:
readers are advised, therefore to
communicate with the society concerned

switching thresholds. (See Fig. 9). One is
associated with the turn on and the other
with the turn off. The noise margin, quite
clearly, is the difference between the
specified "o" and "1" states and the
respective switching thresholds. The noise
margins are not necessarily the same and are
usually quoted accordingly. In some e.c.l.
gates there is also a further noise margin in
that, if the "1" voltage is increased too far,
part of the circuit will saturate and a phase
reversal will occur as shown dotted.

Power

dissipation This is usually
expressed as an average value with the gates
operating with a 50 °, duty cycle. However,
manufactures quote dissipation
some
figures for both the on and off conditions.
With saturating logic it is quite usual for the
power consumption to increase with frequency.

Propagation delay This

is a measure of
the speed of operation of a gate. Fig. to
shows that there are propagation delays
associated both with turn -on and turn -off
times. The turn -on delay is usually shorter
than turn -off delay but this is by no means a
fixed rule. However, because the delays are
so frequently different, manufacturers
usually quote average delay. This is one of
the reasons for the very wide propagation
delay tolerance in many data sheets.
Turn off noise margin

Turn on noise margin

ie

Output

Turn
off

Input

Some terms used in connection with
itegrated logic circuits are as follows:

an-in This is the maximum number of
tput signals which may be fed into a gate.
the gate has four input points the "fan-in"
said to be four. Note: In circuits where all
to available inputs are not used, it is good
actice to connect the unused input points
) that they cannot affect the operation of the
ate. As a general rule, with r.t.l., unused
put points should be connected to the
:gative rail.

an -out This

is the maximum number of
ads (gate inputs) which the output of a
rcuit is capable of driving. It is normally
.toted as a simple number. (The effective
.ember of loads represented by inputs of
tegrated circuits are usually quoted as well
they are not necessarily unity). Fan -out

1st. R.T.S.- symposium on "Control room design
and layout" at 17.00 at the I.T.A., 70 Brompton Rd.,
S.W.3.
2nd. I.P.P.S.-"Acousto-electric effects in semiconductors" at 10.30 at Imperial College, S.W.7.
5th. I.P.P.S.-"Organization and management of
research and development" at 10.15 at I.E.E., Savoy PI.,
W.C.2.
5th. I.E.E.- "V.L.F. navigation" by S.S.D. Jones at
17.30 at Savoy Pl., W.C.2.
6th. I.E.E. & I.Mech.E.-"Electronic turbine governing" by P. A. L. Ham and A. A. L. Bental at 17.30 at
Savoy PI., W.C.2.
7th. I.E.R.E.-"The Rapier ground-to-air missile system" by S.C. Dunn at 18.00 at 9 Bedford Sq., W.C.1.
12th I.E.E. -"Filters with periodically time- varying
parameters" by Dr. W. Saraga at 17.30 at Savoy Pl.,
W.C.2.
14th. I.E.E. -"Large scale integration-why, where
and when?" by D. D. Jones at 17.30 at Savoy PI., W.C.2.
14th. S.E.R.T.-"Applications of the unijunction
transistor" by G. C. Rayworth at 19.00 at the London
School of Hygiene, Keppel St., W.C.1.
15th. I.P.P.S. -Symposium on "Optical techniques
in acoustics" at 14.30 at the Physics Dept., Imperial
College, S.W.7.
15th. I.E.E. -"Recent advances in resistor design" by
F. J. Wilkins and M. J. Swann at 17.30 at Savoy Pl.,
W.C.2.
15th. I.E.R.E.-"Absolute digital displacement transducers" by A. L. Whitwell at 18.00 at 9 Bedford Sq.,
W.C.1.
19th. I.E.E. -Colloquium on "Cathode-ray tube
display" at 10.00 at Savoy Pl., W.C.2.
20th. I.E.E: & I.E.R.E.- "Peripheral auditory
mechanisms" by Dr. H. A.Beagley at 17.30 at St.Bartholomew's Hospital, E.C.1.
21st. S.E.R.T. -"Practical work in technician
courses" by A. J. Hymans at 19.00 at the Royal Society
of Ans, John Adam St., W.C.2.

CAMS ORNE

Turn

on

LONDON

e.c.l.
Saturation

Fig. 9. Diagrammatic representation of the
transfer characteristic of a gate.

15th. I.E.E. -"The operational aspect of Eurovision"
by A. R. Elliott at 14.30 at Cornwall Technical College.

CARDIFF

16th. S.E.R.T. -"Tape recorder servicing" by H. W.
Hellyer at 19.30 at the Llandaff Technical College.

COLCHESTER

,1

15TH. I.E.E.- "Tomorrow's world in telecommunications" by W. J. Bray at 18.30 at Essex University.

HORNCHURCH

'0'
.1'

-41

r--

-04D2 rt-

8th. I.E.R.E. -"Automatic production testing of
electronic equipment" by R. Kitchen at 18.30 at the
Technical College, 42 Ardleigh Green Road.

MANCHESTER

5th. I.E.E. -"Invention as part of education" by
Prof. M. W. Thring at 18.15 at U.M.I.S.T.

Fig. to. Waveform showing propagation
delay using a non -inverting gate. Di is the
"turn on" delay and D2 the "turn -off " time.
For convenience it is assumed, in this
illustration, that the switching point is at
the centre of the transition from o to r. In
practice this is very seldom so.
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NEWCASTLE -UPON -TYNE
7th. S.E.R.T.-"Colour receiver decoder and c.d.a.
circuits" by L. H. Briggs at 19.00 at the Charles
Trevelyan Technical College, Maple Terrace.
PLYMOUTH
7th. R.T.S. -"Translators and repeater stations" by
D. L. Smart at 19.30 at Westward TV Studios.
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Personalities

John H. Buying, aged 46, who
originally joined Marconi Instru-

-

Sir Ian Orr- Ewing, Bart, O.B.E.,
M.A., F.I.E.E., M.P., is the new
president of the Electronic Engineering Association. Sir Ian, who
is 57, is chairman of Ultra Electric
(Holdings) and of Ultra Electronics
which he joined in 1966. After graduating from Trinity College, Oxford, with an honours degree in
physics he served a three-year
apprenticeship with E.M.I. and then
joined the B.B.C. Television Service
in 1937 where he stayed (except for
war service in the R.A.F.) until
1949. He then served as a director

of the Cossor Group of Companies
until 1957 when he resigned on
being appointed a minister in the
Government. Sir Ian served as Un-

Sir Ian Orr- Ewing

der Secretary of State for Air
(1957 -59) and Civil Lord of the
Admiralty (1959-63). At on time
during the war he was chief radar
officer on General Eisenhower's
staff.

-

Among those recéntly elected Fellows of the Royal Society were:
Professor R. L. F. Boyd, Ph.D.,
B.Sc., F.I.E.E., professor of physics
and director of the Mullard Space
Science Research Laboratory, at
University College, in the University of London, "distinguished
for his contributions to ionospheric
physics and X-ray and ultraviolet
astronomy and to the exploitation of
space science techniques in these
fields "; Professor C. W. Oatley,
O.B.E., M.A., M.Sc., F.I.E.E.,
professor of electrical engineering at
the Department of Engineering in
the University of Cambridge,

"distinguished for his work on
measurements at microwave frequencies, in electron- optics, and in
particular for the design and development of a successful scanning
electron microscope "; and Dr. J. H.
Wilkinson, deputy chief scientific
Division,
Mathematics
officer,
National Physical Laboratory, Teddington, "distinguished for his contributions to numerical analysis
and the development of digital computers, and especially for his work
on backward error analysis ".

Elizabeth Laverick, Ph.D., B.Sc.,
F.I.E.E., A.Inst.P., head of research
and advanced projects at Elliott Automation Radar Systems Ltd, has
been awarded an honorary fellowship of the University of Manchester
Institute of Science & Technology
in recognition of her achievements
in technology and technological
education. Dr. Laverick, who has
made major contributions in the
field of radar and microwave engineering, gained her B.Sc. at Durham University where she later became the Physics Department's first
lady Ph.D. She then joined the
microwave aerials department of the
GEC Applied Electronics Laboratory. She joined Elliotts in 1954 as a
microwave engineer and, in 1959,
became head of the Radar Research
Laboratory.
Since
1967
Dr.
Laverick has been a member of the
Electronics Divisional Board of the
Institution of Electrical Engineers,
the first lady member, and is president of the Women's Engineering
Society.
W.
E. Thompson, B.Eng.,
M.I.E.E., and V. J. Cox, M.B.E.,
have been appointed directors of
Ekco Electronics Ltd. Joining Ekco
in 1949, Mr. Thompson was appointed head of nucleonic development four years later. In 1963
he became technical sales manager- instrumentation, and in
1967 took charge of the Instrumentation Division and will continue to
do so. Mr. Cox joined Ekco in 1941
and for many years he has been
wholly responsible for avionic design matters. In 1959 he was appointed chief engineer-aviation,
and in September last year he became manager of the Aviation
Division, a position which he will
retain.

ments as an X -ray development engineer in 1948, following service
with Philips Electrical Ltd, has been
appointed sales manager of the
Sanders Division of the company. In
1950 he became a service engineer
with General Radiological Ltd. In
1954 he rejoined M.I. as a sales
engineer in the Export Department,
and he was later appointed a
distributor manager. The company
also announces the appointment of
Renie G. Weston as sales engineering supervisor. Following service in
ground radar in the R.A.F. during
the last war, Mr. Weston, who is 46,
became a sales engineer with Pye
Telecommunications Ltd in 1946.
He subsequently became European
sales manager. From 1960 to 1964
he was sales director of Storno
Southern Ltd, and in 1965 he
joined the Specialised Components
Division of the Marconi Company,
transferring to M.I's Sanders
Division last October.

John C. W. McCarthy, B.E.M.,
has joined Racal Communications
Ltd as systems consultant. He has
spent over 40 years in the Civil
Service for 33 of which he was
concerned with electronics in the
Royal Naval Scientific Service, latterly with the Ministry of Defence
(Navy).

R. M. Carroll is now managing

director of Eddystone Radio, a
member of GEC-Marconi Electronics, on the retirement of H. Cox who
had been with the company since its
formation in 1927. Richard Carroll,
who is 45, joined the Marconi Company's test department at Chelmsford in 1947. He was in the supplies
department from 1958 until 1964
when he was appointed marketing
manager of the newly formed
Microelectronics Division of the
company. He was transferred to Eddystone as works manager about a
year ago. Kenneth R. Williams,
who joined Eddystone in 1938, is
appointed sales manager. After being in charge of the service department for seven years he took
over the professional equipment
sales department in 1945.

P. E. Leventhall, B.Sc.(Hons;
F.I.E.R.E., has been appointe
division manager of S.T.C's Marin
Division at Croydon (Internatiorn
Marine Radio Company Ltd). It
had previously been technical mat
ager for I.M.R.C. and Hudso
Electronics. Mr. Leventhall, who
41, joined I.M.R.C. in 1966 froc
Cossor Communications Ltd, whet
he had been chief engineer.

Dennis C. Flack, Ph.D., B.Sc
F.I.E.E., has been appointed chi,
engineer of Sifam Electrical Instr
ment Co. Ltd, of Torquay. D
Flack, who is 44, was with Sangair
Controls, a division of Sangam
Weston Ltd, from 1960 to 196
Prior to this he was for twenty yea
in the aircraft industry at Brisa
latterly as chief electrical design
with Bristol Aircraft Company.
GEC -Marconi Electronics Ltd a
nounces the formation of a ne
Mobile Communications Divisit
based at Spon Street Works, Cove
try, the manager of which is I.
Alexander, B.Sc., F.I.E.E., formi
ly the technical director of the Co.
munications Division of GEC -A
(Electronics) Ltd. J. E. Hills is apointed sales and marketing mt
ager. and D. A. S. Dryborouga
B.Sc., M.I.E.E., chief engineer.

Robin Stephens, who joined W,
Electronics Ltd, of Bognor Reg
twelve months ago as marketi
manager has been appointed to t'
board as marketing director.
graduated in electrical engineeri
from Bristol University and of
serving as sales manager in t
Computer Division of Solartr
Electronic Group, was later mark
ing manager of Redifon Astral
Ltd.
K. G. Thorne, F.I.E.E., F.I.E.R.
has joined Epsylon Industries L
of Feltham, Middx, as chairman a
managing director in succession
I. D. Cuffe who has taken up
corporate appointment with the
sylon parent organization, Leigh

F

struments, of Ontario, Canada. D
Thorne was formerly managi
director of Computing Devices
Ltd, London.

OBITUARY
John Clarricoata, O.B.E., who has c
tributed our "World of Amateur Rae-

R. M. Carroll
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section since its introduction in 19
died on March 7th aged 71. "Clan
as he was affectionately known among
amateur transmitting fraternity, star
his radio career with Standard T
phones & Cables' Ltd. and bee:
full -time secretary of the Radio Soc
of Great Britain in 1932. He reti
from this post in 1963 but contin
as honorary secretary of the Europ
Regional Division of the Internatic
Amateur Radio Union. John Cla
coats also played a major role in h
government (particularly in educatic
matters) and was Major of the Long
Borough of Enfield.

III
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t
ti r like
you can take the components straight from the pcs=mar to the assembly line! Electrosil quality is the
sanie however small the resisto-.
If you've appreciated the virtues of tin -oxide
resistors in the past you only lose one thing with tie
C3
size. It takes years of experience to cut dow-i a
resistor to this size and maintair the stability,
reliability and consistent quality for which Electrcs
is noted.
C3 is not only a mini resistor -0.160 " long and
0.066 "diameter but it can dissipate a full HW at 70'C
with well below 1% change in value over 2000 hours.
i

i

-

i
.
1012 to1 1 . in1 %,2%.
5% sele:tion tolerance, the C3 is supplied with a
of 100 or 200 p.p.m.
Write now for full technical data on the sma lest
glass-tin-oxide resistor in the world!
1

T..

ELECTP.OSIL LIMITED P.O. Box 3:, Pallion, Sunderta-id,
Co. Dur lam, Telephone Sunderland 71481. Telex 53273

I

have the experierce

No,you don't
need youreyes testing:
it's the new mini
C3 resistor
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A80

Like us to place
a small deposit on your
next order?

)7!

No trouble at all. We already plate millions of
Carr Fastener components every week. Gold,
silver, copper, chrome, zinc, tin, nickel,
cadmium: we plate with them all,
electrolytically and with great precision. You'll
have to go a long way to find anyone plating
parts with greater expertise For electronic
edge connector contacts, for instance, we have
developed techniques of selective plating with
gold on the metal strip before forming. This
deposit is graded
from a minimum
coating to
!

be very time- consuming - except for the fact
that our development boys have devised a little
machine that does the necessary test
completely automatically. In fact, we'd have a
bit of trouble turning out over 25,000,00o parts
a week if our development

people hadn't invented quite
a few machines (many

of them
patented) to
streamline production.
To recap we form the parts, plate them, then
go on and complete any processing necessary
to make the part into a finished component
ready to drop into your assembly -line.
:

give long -life protection, up to 5 microns thick
at points subject to wear.
Because we do all the metal preparation and
plating in our own factories we control the
quality and the time it takes. Neither we, nor
ultimately you, are at the mercy of external
suppliers, for vague, ever -extending delivery
dates.
Plating is only one of the processes we use in
producing over twenty five million fasteners,
connectors and related components per week.
We also solder, rivet and bond parts together.
Or encapsulate them in compression or

injection mouldings.
All along the line our components and parts are
subject to batch testing for characteristics such
as dimensions, plating thickness, insertion
force, electrical potential etc, etc. Precision
components such as edge connectors for the
GPO even require too°;, testing, which could
:
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Carr Fastener Company Limited,
Stapleford, Nottingham
Telephone Sandiacre 2661
:

CARR FASTENER
T

E

D

-

C A

R«

G,

Wireless World, May 1969

221

Wireless World Colour Television Receiver
12. Chrominance circuits

Last month details were given of one of the two main boards
of the decoder, the board which carries the input chrominance
amplifier, the burst amplifier and burst gate, the phase discriminator, the crystal oscillator, the colour killer and the
.identity circuits. This month the other main board is being
dealt with and Fig.1 shows its circuit diagram. As before, the
numbers in brackets refer to the sections of the block diagram
of Part 10.
The input is applied at P, 2, which is joined to P2 in the other
oboard. This signal is the complete chrominance signal plus
colour burst. It is applied through C35 to a combined attenuator
and burst gate (3), the purpose of the gate being this time to
remove the burst from the signal.

bias is developed by D8 in the way explained last month and it
appears at P20 and renders Try operative.
The amplified chrominance signal at the collector is passed
to the next stage Trio through a trap
C45 tuned to 6MHz.
with
both collector and
(5)
as
a
phase
-splitter
Trio is connected
emitter loads. The collector load is the 150-D resistor R72 which
is connected to the input of the PAL delay line (6) via P21 and P22.
At signal frequency the emitter load comprises a fixed component of 86D provided by R76 and R77 in series, shunted by a
variable component of 3912 to 1390 provided by R74 and R7S
in series. The variable control R75 enables the relative amplitudes of the emitter and collector outputs to be adjusted. At d.c.
the emitter resistance varies from 1595 to 25951 as R7, is adjusted, but this does not vary the operating point of the transistor
seriously.
The emitter output is taken from the junction of R76 and
to the centre point of the 1:1 auto-transformer T, (7). The two
ends of this winding are taken, one each, to the two synchronous
demodulators. The centre -point and the R -Y end are taken to
P27 and P28 and thence to the output of the PAL delay line.
The 150-51 resistor R9S produces the proper termination for
the line.
Because of the auto-transformer action the signal delayed by
the PAL line appears at equal amplitudes but opposite phase at
the two ends of the auto-transformer. At the one end it is added
to, and at the other end it is subtracted from, the undelayed
signal applied at the centre tap. Two things happen as a result.
One is that the chrominance signal is separated into its R -Y
and B -Y components; the demodulators alone are capable of
doing this, and in simple PAL they do, but this pre -separation
renders them less critical. The other and main thing is that by
combining the signals of one line with those of a previous line,
delayed in time by one line, phase errors are largely cancelled.

L

R

Saturation control

D

connected
The attenuator comprises two diodes D9 and
back to back. Their cathodes are joined to the chassis through
the resistors R50 and RS2, while a variable bias is applied to
their anodes. The resistance of the diodes varies with this bias
and, therefore, the amount of signal transmitted through them.
One resistor, RS is returned to 20V. Another, RS7, is taken
through RS8 to the slider of R60 to which up to 15V can be
applied. This control R60 is not mounted on the board, but on
the front panel, and it forms the saturation control. It is a
purely d.c. control and so can safely be connected by leads of

-

any length.

The junction of Rs, and R58 is taken via P14 to the luminance
amplifier where it is linked with the contrast control. It is
connected to the point marked "To saturation control in
chrominance units" in Fig.1, Part 6. Adjustment of contrast
varies slightly the bias applied to the attenuator diodes and
tends to make the saturation independent of brightness.
Another diode D,o is connected to the anodes of D9 and
A negative-going line flyback pulse of some 80V amplitude
from the line timebase is fed to P,8 by a screened cable. This
is reduced to about 3.5V by the potential divider R63, R62 and
applied through R61 to the cathode of D1U. It renders D10 connegative, cutting
ductive and makes the anodes of D9 and
them off. The colour burst, which occurs during the line flyback, is thus prevented from passing through the diodes and
is the chrominance signal only at
the attenuator output at
an amplitude which depends on the setting of R60.
This signal is applied to the chrominance amplifier (4) Tr9
which has a tuned base circuit comprising L6 and C39 damped
by R5i and tuned to 4.43 MHz. It has the usual emitter bias
network, but the base is taken via P21 and P8 in the other board
to the anode of D8. When there is no colour signal no bias is
applied and Tr9 is cut -off, thus preventing noise or interference
from passing any further through the chrominance circuits to
appear on a monochrome picture. With a colour signal a positive

D.

D

P

Reference oscillator inputs
At this point it is necessary to stop following the path of the
chrominance signal for a while, because the demodulators
require inputs derived from the reference oscillator. For a
proper understanding of the demodulators it is necessary to
see how these are derived. The output of the reference oscillator
at sub-carrier frequency is taken from P6 in the other board
through a 0.002 -,uF capacitor to P26 in this board. Notice
particularly that this capacitor does not appear in the diagrams
because it is connected directly between P6 and P26 and so is
not mounted on either board.
The transformer T4 has four identical windings, and the
reference oscillator output is fed to one of them. This winding
and one other form a 1:1 ratio auto-transformer and across the
whole the voltage is double the oscillator input and is balanced
to chassis. This is applied to the phase- shifting (36) circuit C57,
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When the resistance equals the reactance of the capacitance
the voltage appearing between their junction and chassis is
equal in amplitude to the voltage fed in from the oscillator,
but is shifted 90° in phase.
The primary of another transformer T6 is connected between
these points and its secondary feeds a voltage at the frequency
of the reference oscillator, but at 90° in phase to it, through
R93 and R94 to the B- Y demodulator.
Returning to T4, two secondaries are connected as shown to
D,, and D16 which are arranged to be conductive alternately.
When D1, is conductive its secondary feeds the oscillator
frequency through C54, the primary of T5 and D15. When D16
is conductive the secondary connected to it feeds the primary
of TS through C55 and D16. The outputs of the two secondaries
are in opposite phase and so the phase of the voltage fed to T5
reverses whenever the diodes are switched (35).

direction. When the bistable changes state the conditions are
reversed and D,, conducts while D16 cuts -off.
The change of state of the bistable is carried out at line
frequency by a pulse derived from the line timebase (33). The
80 -V pulse occurring on the line flyback at P,, is applied
through C42 shunted by R6, to D12 and renders it conductive.
This diode is normally cut-off by 15V reverse bias applied
through R66. The pulse current flows through D12 mainly into
C43 charging it negatively to chassis. When the diode becomes
non -conductive again, which it does very shortly after the peak
of the flyback pulse, and so about half way through the flyback
period, the tuned circuit L5, C43, R65 is left isolated with
C43 charged negatively.
It must be pointed out that because of the heavy damping
provided by R65, C43 does not charge very quickly as one might
expect. The voltage waveform during the charging period is
nearly a quarter cycle of sinewave.
On the discharge the waveform is a damped sinusoid, which
starts at the negative peak and dies away in some two or three
cycles. Because of the near sinusoidal voltage during the
charging time, however, the charging and discharging parts of
the waveform are not really separable when the wave is viewed
on an oscilloscope. The waveform looks like a damped sinewave
which starts with a negative half cycle of about 5V amplitude
and is followed by a positive half cycle of some 3.5V amplitude.
Successive half cycles die away rapidly.
It is the first positive half cycle which is used and the circuit
has its frequency adjusted by L5 so that its peak coincides with
the centre of the colour burst. The wave is applied through
P25 to P3 in the other board where it renders Tr3 conductive
during the burst. It is also applied to the junction of C50 and
C5, and here it is the first negative half cycle which is important.

R90.

-

PAL switch

This switching is effected by the bistable (34) Tr, and Tr12.
This is conventional and needs little or no explanation. The
transistors are cut-off and conductive alternately. When one
is conductive its collector is nearly at chassis potential and the
collector of the other, which is then cut-off, is at about 15V.
The collectors are joined through R86 and R87 to the two diodes'
D1, and D16.
If Tr, 2 is cut -off, for example, the cathode of D,, is connected
through R86 and R83 to 15V. The anodes of both diodes are taken
to the potential divider R88, R89 at about 10V. There is thus about
5V reverse bias applied to D1, through some 21( D. The other
diode D16 has its anode at about 10V but its cathode is nearly at
chassis potential. It thus has nearly 10V applied in the conductive
I

Fig. 1. Circuit diagram of the second main board of the decoder. It includes the chrominance amplifier, the PAL switch, the
synchronous detectors and the first -stage video amplifier and matrix circuit
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D

D

and prevents it from moving negatively in response to the change
in Tr,,. It thus prevents the usual change of state from occurring.
It must be noticed that D14 is conductive because its anode is
held positive by its connection to Rs, and
The result is that if it happens that the bistable is being
triggered in the wrong phase, the identity signal prevents it
from triggering, and it remains in the same state for two
consecutive lines, and this brings it into the right phase.
Two points of connection, P,3 and P24, are provided for the
identity signal but, of course, only one is used. The correct
phase of the bistable depends on the phasing of some of the
transformers. If a mistake is made in one of these, the identity
circuit will keep the bistable consistently in the wrong phase.
It is usually easier to correct such an error by transferring the
identity lead from one pin to another than to find the transformer with the wrong connections and reverse its leads.
This must not be taken to mean that care over the transformer connections is unnecessary. Not all errors of connection
can be remedied by changing over the identity lead.
It will now be clear how the reference oscillator signal,
reversing in phase every line, is obtained across T5. The secondary
output is applied to the R- Y demodulator through the resistors
R,,, and Rye. A tuned circuit is connected across the secondary,
however, in order to suppress harmonics. This comprises Ls
tuned by the combination of C68 to C70.

and
conductive and so carries the basis
renders both
:f both transistors negatively. This has no effect on the tran;istor which is not conducting, but it reduces the current in
the conducting transistor and because of the cross-coupling
between the two this starts to turn on the other. The normal
regenerative action then causes the bistable to change state.
Thus the bistable changes state once every line during the flyback
3eriod and this reverses the phase of the oscillator signal applied
to T, once every line in step with the R -Y reversals of phase in
t

R.

.he signal

While the bistable will change state every line and so reverse

be phase of the oscillator signal on T, once every line, there
s no guarantee that the phase will be in its proper relation with
he signal; it may always be 180° out of its proper phase. To
lrevent this an identity circuit is provided. This was explained
ast month, when it was shown how a roughly sinusoidal voltage
)f half line frequency (7.8kHz) is developed and taken through
76 to P1. From there it is brought in to either P23 or P24.
Suppose that it is taken to P24. If it happens that Tr1, is
:onductive, the collector potential is very low and so is the
, otential of P24. If Tr12 is non -conductive, however, the collector
, otential is nearly 15V, D14 is cut -off and so is D6 and the
3ositive half cycle from Tr is not passed by D6 and the positive
3ulse from Lt acts normally on Tr,, to initiate a change of state.
)uring the next line Tr produces a negative half cycle which is
lot passed by D6. Thus the identity circuit does nothing.
However, if Tr, 2 is conductive when the positive half cycle
3f identity signal occurs matters are different. The potential
3f P24 is then near earth, D6 conducts and allows the positive
calf cycle to reach P24. It is now Tr which is conductive and
.he positive pulse from L5 makes it draw current as usual. The
3ositive half cycle at P24 now holds the base of Tr,, positive

PAL

switch

90° phase

shifter

Synchronous detectors
All four diodes of a demodulator conduct during the positive
half cycles of the reference signal and so effectively join the
input and output terminals and allow the chrominance signals
to pass. During the negative half cycles all four diodes are nonconductive and the input and output terminals are isolated.
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The outputs are in the form of half cycles of the 4.43 -MHz
signal waveform and these are smoothed by C59 and C61 to the
R -Y and B- Y video signals. Trap circuits L9, C58 and
L10, C60 tuned to 4.43 MHz, remove this component from the
signals. The output loads, which are also the base resistors of
the following amplifiers, are R96 and R97.

Colour difference amplifiers
The chrominance signals now exist in video form and it is
necessary to amplify them and also to produce from the R -Y
and B -Y signals the G -Y signal. The red (12) and blue (13)
channel amplifiers are substantially the same, and are Tr13 and
Tr, respectively. In each case there is an emitter load of
22k fl returned to 20V. The collector loads are taken to 20V,
so the transistors operate with a total supply of 40V. The load
of Tr, 3 is a fixed resistor R104 of 4.7k n , but that of Tr, is variable
from 3.3kn to 8.3k12 by R108. The blue channel requires higher
gain than the red and it must be adjusted to be the right proportion to it.
The emitters have a.c. loads which are virtually provided
by R, 0, of 1.2k and R110 of 680
This alone makes the red
channel have nearly twice the feedback of the blue channel and,
hence, makes the gain of the latter nearly double.
5

-

5

.

The emitters of these two transistors are joined through R9
and Rim shunted by R99f which permits the precise ratio of
these resistances to be adjusted. The combination of the R
B -Y signals so obtained is applied through C62 to the
emitter of
and is the G -Y signal. This transistor operates
under the same conditions as the other two, and has an adjustable collector load R,07, 8106 to enable the G-Y signal to be set
at the proper level.
From the collectors of these three transistors onwards the
three channels are identical, so it suffices to describe one of them.
The coupling capacitors and grid leaks of the following valves
(16X21) are mounted on the board and are terminated at Pas,
P36 and
The grid stoppers R,,,, etc., are connected directl'
between these pins and the grid terminals of the valveholders.
All the parts shown in Fig. i are mounted on a strip of Veroboard of the same dimensions as that used for the reference
oscillator, etc., described last month. Fig.2 shows photographs,
of both sides of this board.
Details of all the transformers for both boards were given
last month. Details of the coils used in both will be given next
month. With the exception of L4, all the coils are wound on thesame type of former and are of the kind used in the i.f. unit.
The bases have six pins, of which only two are used for connections. The pin spacing does not fit that of the holes in the

Tr

P.

Fig. 2. Photographs of the two sides of the board, showing the component layout. Note that C56 does not appear on the board because
there was just enough capacitance in C57 without it. In some cases, it may be required, but will rarely need to be more than 10pF
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Veroboard and the board cannot be re- drilled for them because
of the existing holes. The best thing to do is to cut off the middle
pair of pins from the coil bases, leaving only the outer four in the
form of a square. Four existing Veroboard holes can then be
enlarged with a drill so that the coil base is a tight fit into the
four holes, although the individual holes are really very large
for the pins. This can just be done without breaking the copper
strips, and all four pins are then soldered to the strips, which are
broken in the appropriate places. With so many components as
in these boards, it is virtually impossible to bring the coil pins just
where one would like, and wire connections for the coils are
often needed.
The coil L, is on a larger former with a larger can. The can is
mounted on its side by a pair of self-tapping screws into the side
of the can. A small piece of Veroboard has the coil mounted on
it and the coil connections made to it, and is held to the fixing
lugs of the can by two 6 B.A. screws and nuts. The two tuning
capacitors for this coil are mounted on it in the can.
The corner hole of each board is enlarged to 6 B.A. clearance
for mounting. Each adjacent hole in the board has the copper
removed so that the earthed mounting screws and nuts do not
introduce any short-circuits.
The whole of the decoder circuits are mounted in a frame
built of brass angle. The horizontal flanges on the board side at
the input end each have a 1 -inch hole, through the two of which
is passed a length of finch rod which is fixed vertically to the

base. The bottom flange rests on the base, and the rod is sufficient to hold the assembly securely and yet enables it to be swung
outwards to the rear for access while in operation.
The boards are fixed to the frame by long 6 B.A. screws and
nuts. The PAL delay line is attached to a separate board which
is screwed to the back of the frame. This is a piece of plain Veroboard with a 0.1 -inch matrix of holes; this is necessary to fit the
tags and mounting pins of the delay line but, of course, plain
board can be used if it is drilled appropriately.
The connections for the delay line are soldered to Pei, P22,
Pi, and P28 and taken through enlarged adjacent holes to pins
on the delay-line side of that board. On the other side the delay
line pins are themselves joined to the board pins, and a chassis
earth lead is taken to the frame of the line.
In this way the whole delay line with its board is readily disconnected and removed if access is required to the back of either
of the main boards. Access at the back is fairly good except at
the top of the upper board and the bottom of the lower, where
the boards are screened by the flanges of the framework.
The equipment can be operated in the simple PAL mode
merely by disconnecting the delay line completely; that is, by
making no connection to P21, P22, P27 and P28. A few other
components are then unnecessary, but their presence does no
harm. There are certain advantages in doing this during the
initial alignment. This together with details of the output stages
will be given in Part 13.

+20V
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Physics Exhibition

defocused to some extent by critical positioning of the hologram
when viewing.
E.M.I. suggest that a possible use for the technique would be
fog, in muddy
to view objects under difficult conditions
water or under skin tissue, for instance.

-in

Selected items seen at Alexandra
Palace, London, March 10 -13

Ultrasonic holography
An experimental equipment for making holograms at ultrasonic
frequencies was demonstrated on the E.M.I. stand. The demonstration was carried out underwater at 5MHz, although frequencies between 500kHz and 10MHz would have been suitable under

these conditions.
The object to be viewed was suspended in a tank of water in
the path of a beam from an ultrasonic transducer. Reflected
energy from the object was combined with the output of a
second transducer which was used to supply the reference signal.
The interference pattern so formed was then mechanically
scanned, a receiving transducer being used to sense the interference pattern.
The output of the receiving transducer, after suitable amplification, intensity modulated an oscilloscope which was made to
scan in sympathy with the receiving transducer. The information
on the oscilloscope tube face was then photographically recorded.
Instead of being presented on an oscilloscope the output of the
receiving transducer could have been used to intensity modulate
a light source.
The hologram is viewed in the normal way, the film being
illuminated with the output of a laser. On the stand the viewing
was done using a closed-circuit television system in order to
remove the hazards of viewing laser light with the naked eye.
The resolution obtained using this technique depends upon
accurate synchronization, the wavelength used and the size of
the scanned area. Unwanted reflections from the side of the tank
can be virtually eliminated using suitable gating; however, there
is still some break -through of the reference signal. This can be

Voice -operated typewriter

.

Designed as an aid for the disabled, a voice -operated typewriter
developed by Standard Telecommunication Laboratories uses a
simple electronic recognizer which responds to messages spoken
in a modied version of the Morse code. The sounds `di' and `dah'
(representing the dot and dash of the code) are used, and the
machine recognizes these not on a spectral or phonemic basis
but purely by their different durations. The spoken message
is picked up by a microphone, and the output of this is band -pass
filtered and fed to a threshold detector which detects the presence
and defines the duration of peaks of voicing in the speech waveform corresponding to the `di' and the `dah'. There follow two
further duration threshold devices (monostable circuits),
one to differentiate between short and long sounds (`di' and `dah')
and the other to discriminate between silences within a code
group (letter) and silences separating code groups. The `di' and

Voice- operated typewriter, showing electronic recognizer
on the left. (Standard Telecommunication Laboratories)

`dah' information is then translated into a binary code (`di' = 0,
`dah' =1) and progressively fills a four-stage shift register (four
bistable circuits) as the sounds are uttered. For example, for
`n' (dah -di), the register is altered from its basic state of 0000 to
0100. In addition, an associated two-stage counter (two bistable
circuits) counts in binary notation the number of sounds uttered
-for `n' the count is 10. The letter `n' is thus uniquely identified
by the six -digit code 010010.
When the duration threshold device recognizes the end of the
uttered group (a long silence) the contents of the shift register and
counter are read into a decoder, the output of which actuates
the corresponding typewriter key. It is claimed that a person
can operate a typewriter accurately by this method at up to 20
words a minute, after a few hours' training. The output of the
recognizer can, of course, be used for other functions such as
`dialling' telephone numbers or switching domestic equipment on
and off.

Acoustic parametric receiving array
A

Ultrasonic holography demonstration apparatus showing,
from left to right inside the tank: scanning transducer;
transmitting transducer; target; referénce transducer. (E.M.I.)

highly -directional acoustic receiving array, covering a

wide bandwidth of response, has been developed at Birmingham
University. The system uses the non -linear interaction of a signal
wave with a powerful local `pump' wave.
The `pump' transducer produces a high-frequency (about
6MHz) acoustic wave, which is well collimated within the Fresnel
diffraction region, and a transducer placed along the axis of
the first acts as a receiving probe. First -order interaction
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between an incoming acoustic plane wave and the locally
generated `pump' column causes sum and difference frequency
components to be generated in the water. The magnitude
of the pressures at the receiving probe at these interaction
frequencies can be shown to depend on the angle between the
incoming wave and the pump wave. If the signal frequency
is much less than the pump frequency, the device behaves very
much like an ordinary end -fire array of the same length operating
at the signal frequency.
In the interaction process, energy is transferred from the pump
wave into the new frequencies, producing an up-converter
type of parametric amplification. This means that a low-level
acoustic signal is at least maintained at the same intensity
on arrival at the receiving probe (at the new frequencies).
In this way it is possible to make a wide -band receiving
device with acceptable directivity even at very low frequencies
using two small transducers only.

Electromechanical resonator for i.cs
high -Q resonator that could possibly be used for filters,
tuned circuits or oscillators in hybrid integrated circuits
is based on the mass and compliance of a small mechanical
element. The unusual feature is the use of electrostatic transducers for driving and pick-up. Shown by Standard Telecommunication Laboratories, the device consists basically
of a metal beam mounted over conducting plates which form
the input and output electrostatic transducers. The variable
electrostatic force caused by the incoming signal acts on the
metal beam and excites it into flexural vibration corresponding to
its natural frequency. This frequency depends on the beam
material and on the physical dimensions. The vibration causes
small variations in the capacitance of the output transducer
which are detected with a high input impedance amplifier:
The device is completely passive and is reversible; by variation
of the coupling it can be made symmetrical or unsymmetrical.
Frequency range is from a few hundred hertz to a few hundred
kilohertz, but the most suitable range is 1-20kHz. At low
frequencies, below 1kHz, the effect of unwanted external vibrations can be reduced by using a balanced resonant element.
S.T.L. say there is considerable choice in the shape and material
of the resonant element and in the arrangement of the conducting
plates, so a wide range of application should be possible. The
vibrating beam can be mass loaded and tuned by removing
material from the loaded end. Fine tuning can also be carried
out by variation of bias voltage.
A

Microwave integrated circuits
Applications of microwave i.cs ( microstrip) incorporating
p-i-n diodes, shown by AEI Semiconductors, included a working
circuit of a sideband generator in which two p-i -n phase shifters
were included in a ring hybrid. The diodes were modulated in
push -pull at a variable frequency up to a few MHz and each
changed the phase of the signal by 180 °. The fundamental
cancelled out and sidebands corresponding to odd harmonics
of the modulation frequency were left. Other microstrip circuits
shown were a phase-shifting shunt mounted diode, a low capacitance series -mounted diode, a broadband changeover switch
and broadband a.m. modulator. Our photograph illustrates a
180° phase -changer using two p-i -n diodes and two chip
capacitors for d.c. blocking. The use of integration techniques
makes for a tremendous reduction in size and cost of microwave
equipment, the switching facility being particularly useful
because of the practical difficulties of mechanical switching at
microwavelengths.
A practical application of microwave i.cs could be seen in a
display by the Admiralty Surface Weapons Establishment,
where a microstrip pulsed Gunn oscillator was incorporated in

Microstrip 180° phase -changer incorporating two p-i-n diodes.
(A.E.I. Semiconductors Ltd.)
an X -band marine radar beacon. The whole system, aerial,
transmitter and receiver, occupied a p.c. board measuring about
152 X 100mm. The transmitter has a peak output power of
100mW and when the radar beacon, or "Racon" as it is called,
is fitted to a buoy, it transmits a long identifying pulse on receipt
of an interrogating pulse from a ship's radar. The pulse then
marks the position of the buoy on the ship's radar. Circuits
based on the microstrip transmission line are still being developed, using both thin and thick film techniques.

Motor using piezo -electric effect
reversible linear motor has been designed at the Royal
Radar Establishment. This motor moves in steps along a
precision track, and the size of step can be varied within the
range 0.1- 4.0,um, with final adjustments to 0.01µm. The basic
structure is very simple. Two electro-magnets, with pole pieces
in contact with the horizontal track, are separated by a length
of ceramic tube. A voltage applied between the inner and o.iter
surfaces of the tube results, by piezo- electric effect, in a shortening of the tube by an amount proportional to the applied voltage.
A single step is taken by de-energizing one magnet to free it
from the track, shortening the ceramic tube as described,
de- energizing the other magnet, clamping the first magnet,
removing the contracting voltage from the tube (causing the
free pole pieces to slide along the track), and finally reclamping
the remaining magnet.
Integrated circuits are used in a simple logic unit which controls the above cycle and 5V signals are used to start and reverse
the motor by remote control. A variable voltage in the range
0-9V determines the step size, by controlling the h.t. generator,
and the stepping rate may be controlled by an external oscillator
if required.
The distance over which the motor will travel is limited only
by the length of precision `V'-block used as track, and the length
of flying leads provided. The ceramic is available in a variety
of sizes, a factor enabling motor size and performance to be
varied.
Variations in local force will change the size of step obtained
for a given voltage, so that for some applications it would be
necessary to use an optical or other highly accurate measuring
technique to take full advantage of the motor's capabilities.
Possible uses for the motor include: (1) general micromanipulation, (2) moving specimens in microscope work, (3) preparation
of photo -masters in microelectronics, (4) manipulation of probes
on integrated circuit chips, (5) manipulating micro -electrodes
A simple
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into nerves
this application the rapid step action is expected
to assist in entering the membrane, (6) microtome sectioning,
(7) moving mirrors in laser beams, and (8) grating ruling in
conjunction with a laser measuring device.
Using ceramic tube lin long, type PZT -5A (made by Brush
Clevite Co. Ltd.), a sensitivity of 500V per ,um can be obtained.

INIMNNINI

INNNN"
'"NNN"
MINN"
INNNN"

Electronic- fluidic interface switch

1

Electrical two-state signals from digital or switching systems can
be converted very directly into corresponding air pressure signals
by an unusual switching device shown by the University
College of North Wales. It works on the principle that a laminar
jet of air issuing from a tube can be made turbulent by a small
continuous disturbance close to the tube. The disturbing mechanism in this case is the ion wind produced by a corona discharge

occurring between a point and a plane electrode, and this forms
the electrical input to the interface switch. The fluidic output

.I

Glow discharge alpha- numeric display tubes (Mullard
Research Laboratories). The picture shows three of the tubes
mounted on a printed wiring board.

available 35 would draw about 2.5 mA. The luminance of the
display -which is more than adequate for nomal room use-is
in excess of 2,000 cd/m2. The tube gives a character size of
10mm X 7mm and is made in a form which enables it to be
mounted on a printed circuit board.

Camera to computer, direct link

Electronicfluidic interface switch, showing jet tube on left;
discharge electrodes in the middle and collector tube on the
right. (University College of North Wales).

signal is obtained by positioning a collector tube coaxially with
the air jet so as to sense whether it is laminar or turbulent. The
laminar jet diverges slowly and gives a large flow of air into the
collector tube, whereas the turbulent jet diverges quickly and
only a small flow passes into the collector. The corona discharge
therefore switches the fluidic device from a high- output to a
low- output state. Tests so far have shown that an electrical
signal of 3kV passing a current of 0.1,uA will give a fluidic
signal strong enough to operate commercial fluidic devices. In
the demonstration a water gauge tube was used to indicate the
pressure signal obtained. The device is said to be suitable for
operation over a wide temperature range and in noisy and dirty

environments.

Neon matrix display tubes
Glow discharge alpha- numeric display tubes based on the matrix
principle were shown by Mullard Research Laboratories.
Characters are formed by the selection of dots in a 7 x 5 array,
each dot being the negative glow at a cathode recessed below the
glass surface of the tube. The cathodes are arranged in a thin,
flat assembly while the common anode, a fine wire mesh, is
between the cathodes and the viewing window. The tube is
filled with neon gas. Cathodes can be selected to form characters
by means of a diode decoding matrix, and, for example, to
display the ten numerals a matrix of 40 diodes would be needed.
Each neon dot element has a typical breakdown voltage of 170V,
a maintaining voltage of 130V and a current consumption of
about 150,uA, so a character requiring, say, 16 dots out of the

Pattern recognition is becoming of increasing importance in a
number of extremely diverse fields. One could almost say that
every computer user would find it useful to be able to feed in
data by optical means. E.M.I. showed the results of some work
they have been doing in this field. A television camera was connected directly to an ICT 1905 computer via a standard interface. The programme was such as to sample the input picture at
the 1,600 points in a 40 X 40 matrix. The signal level, or picture
brightness, was measured at each of these 1,600 points and
assigned a value between one and 64, which was stored.
In the experiment a graph plotter was programmed to deposit
ink in six different density levels. The six density levels were
achieved by rather crudely adjusting the amount of shading in a
given area.
The 64 -level pattern in the computer store was reduced to
six levels and fed to the graph plotter. In spite of the rather rough
treatment the original signal from the camera had been subjected
to, the result at the graph plotter was recognizable. Admittedly
all detail had gone but the various areas of dark and light were
clearly there. If the graph plotter could have accurately reproduced the six levels of shading the results would have been much
better.
All this goes to show that a large amount of information can
be rejected and yet the picture can still be recognized. The object
of this work is to discover just how much detail machines will
require in order to distinguish between different objects. When
this has been decided -and the results will depend upon the
particular application-we can expect to see special purpose
pattern recognition machines on the market that do not require
a full -size computer to drive them.

Seismic pattern recognition
combination of threshold detectors and timing circuits is used
in a perimeter alarm system (called AIDA), shown by Elliott's,
for detecting human footfalls even when these are masked by
other vibrations having similar frequency spectra.
Analogue signals from an array of geophones buried round the
perimeter of the protected area are amplified and filtered to remove
frequencies outside the spectrum of interest. The filtered signals
are then applied to pattern recognition circuits, which measure
rise- and fall -time, duration, amplitude and repetition rate, and
A
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if you prefer to monitor

with an oscilloscope instead of a meter..

here's a
professional- quality
1 tube at a
lowest-ever price!
Once again, Thorn -AEI's renowned

production ergineering techniques have
made possible a 1-inch cathode ray
tube, built to professional performance
standards, at a price far lower than that
of current competition -with quEntity
discounts to reduce it still further
The BRIMAR D3 -130GH 1-inch tube
has been specially designed for use in
monitoring aspects of equipment
performance .where simple voltmeter
and milliammeter readings are inadequate.
Built into installations, it will save
'down -time' by early detection and
quick location of faults.
Features include Electrostatic focusing
and deflection, small spot size, freedom
from trapeziu n distortion, good
uniformity of focus. High sensitivity
makes it ideal for transistor operation.
:

Typical Operation
Vh 6.3V h 0.3A Va1-l-a3+a4 1000V.
Va2 100V ; Vg (cut -off) -20 to -48V.
;

I

;

Sy 58 to 88 V /cm.
Sx 80 to 120 V /cm.
For full technical data and prices, wri: e or phone
THORN

7

Thorn -AEI Radio Valves & Tubes Ltd.,

Soho Square. London, W1V 6DN Tel 01-437 5233
:

WW -108 FOR FURTHER DETAILS
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*Fixed frequency
communications receiver
type RA.1205 by Racal
Fixed -frequency users such as Military,
Government Deparments, and P.T.T. authorities
can now save up to two- thirds of capital
outlay, three -quarters of space requirement and
achieve optimum reliability of receiving
systems by using the new RACAL RA. 1205
single -channel, crystal -controlled h.f. receiver.
Frequency coverage 1.6 to 24 MHz,

performance factors equal to the world's
foremost receivers. Ovened crystal oscillators
give excellent stability; operating frequency and
mode are adjustable with normally -available
test equipment. Receiver assembly of eight
receivers and power unit occupies only seven
inches in a standard 19 -inch rack.

Space for
8

receivers

and power
supply in
one 19 unit
""

©000

Send today for full information to
Racal Communications Limited,
Western Road Bracknell Berkshire
Telephone 3244 Telex 84166

AUSTRALIA, Racal Electronics Pty. Ltd. CANADA, Racal (Canada) Ltd. SOUTH AFRICA, Racal S.M.D. Electronics (Pty) Ltd. USA, Racal Communications Inc
FEDERAL REPUBLIC OF GERMANY, Racal Communications Ltd. SINGAPORE, Racal Electronics Ltd., Asian Regional Office.
WW -109 FOR FURTHER DETAILS
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compare the results with the normal characteristics of human
footfalls stored in the equipment. Simultaneous agreement on all
measurements for any particular channel will result in the alarm
for the particular area being actuated.
Many uses for such alarm systems can be envisaged. For instance, the equipment could be made to recognize the normal
vibration pattern of a machine tool and any departure from this
pattern could be used to shut down the machine or sound an
alarm-and the equipment could function along the clatter
normally associated with a shop floor.

Full cycle thyristor firing
The conventional way of using a thyristor to control power in a
load is to use phase control. With this method the firing of the
thyristor is delayed after the beginning of the half cycle by an
amount which depends upon the load power required. Firing late
in the cycle gives low power, and early firing gives a high power.
Now while current always flows at the end of a half cycle, it
seldom does at the beginning, and this gives the effect of a lagging
power factor. Also the supply current waveform is poor, containing many harmonics. These harmonics are produced into the
MHz region and can cause severe radio interference.
These disadvantages can be overcome to some extent by the
adoption of `burst firing'. Here the thyristor is turned on at the
beginning of a half cycle and remains on for several cycles. It
turns off for several more cycles before turning on again. The
average power is varied by varying the ratio of the number of
`on' cycles to the number of `off' cycles.
Derby and District College of Technology have designed and
built a logic system to control a triac (bi-directional thyristor).
A five -bit binary number is the command signal, the triac
turning on for as many cycles in a block of 32 as the binary
number represents In general the conducting cycles are spaced
reasonably evenly through the 32 cycle period. This is an advantage over normal burst firing methods. The need for a digital
command signal may be a disadvantage in many systems but in
the case of a computer controlled process a digital signal is produced so that a computer could directly control a heating element
in a process control system.

!

Photomultiplier tube using a new high -sensitivity photoemitter. (Mullard Research Laboratories)

compact, highly sensitive photomultiplier. There is a possibility
that the response can be extended farther into the infrared by
the use of other chemical compounds.

H. F. Predictions -May

The prediction charts show median standard frequency (MUF), optimum
traffic frequency (FOT) and the lowest usable frequency (LUF) for reception in the U.K. Unlike MUF, the LUF is closely dependent upon such factors
as transmitter power, aerial gain and type of service. LUFs shown were drawn
by Cable and Wireless Ltd, for commercial telegraphy, using several kilowatts
and aerials of the rhombic type. '
Seasonal changes are most striking ()tithe Hong Kong route; the peaks of
recent months are depressed giving an FOT below 20MHz which changes
little throughout the 24 hours. The Montreal route shows the same characteristic as it is also an East/West path in the same hemisphere. Daylight FOTs
for the trans -equatorial paths continue above 20 MHz.
MHz
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Vibrating wire clinometer
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A clinometer employing a

rather interesting principle was shown
by Smail, Sons and Co. Ltd. (agents for Firma H. Maihak, A.G.).
A steel wire is stretched between an oil damped pendulum and a
fixed point on the instrument's casing, so that movement of the
pendulum with change of slope alters the mechanical tension on
the steel wire.
The steel wire is the frequency determining component in
an oscillator; any change in the mechanical tension alters the
resonant frequency of the steel wire and, therefore, the oscillator
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frequency.
Any variation in the angle of the instrument's casing results in
a change of oscillator frequency, which is measured at a remote
point. Using this principle clinometers are available that can
measure angle changes as small as 2 seconds of arc.
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High sensitivity photoemitter
photoemitter being developed by Mullard Research Laboratories is claimed to have a sensitivity greater than that of any
existing photocathode. It is formed by exposing the surface of
single -crystal p-type gallium arsenide to the gases caesium and
oxygen. Under optimum conditions the photoemitter has a
sensitivity in excess of 500yA per lumen, and it has a response
which extends through the visible spectrum and into the infrared
as far as 0.9,um. The example on show was one of these photoemitters combined with .a channel electron multiplier to form a

Torail..7:0

mis.

A

=r.
]sm

11111

MEN =1.1==
Mi

=Mi

16

20

N

W4I

\amrnr,eAM
MOM WEOMM

M\)=1=!

33rEIMENIMIIIM<1U MHME11111./1111IIalltAIE

EIMM

M1111=11MJ
0

4

8

12

16

G.M.T.

www.americanradiohistory.com

20

03

EMEIMINIMMIEM
0

4

8

12
G. M.T.

-'

Median standard M U F
Optimum traffic frequency
Lowest -usable' H F

16

20

o

Wireless World, May 1969

230

New Television Camera and Recorder
Techniques
Highlights from the National Association of Broadcasters' convention
in Washington, U.S.A.
by Aubrey Harris," M.l.E.E.

The forty- seventh annual convention of the
National Association of Broadcasters was
held from March 23rd to 26th in Washington, D.C., U.S.A. The convention consists of
a large number of equipment exhibits (146
booths) and many programme and engineering meeting sessions. The quality of the
technical papers at N.A.B. is seldom worthy
of note, whereas the broadcast equipment

their
invariably burn
manufacturers
midnight oil in the weeks before the convention in order to be able to show their
latest electronic endeavours to the assembled, expectant engineers and station staff.
[Incidentally, to give an idea of the size of
the industry in the U.S., the F.C.C. has just
announced that in 1968 there were 4,203
a.m. stations, 2,198 f.m. and 811 television
stations (excluding translators).1
The 1969 show ran true to form, the main
highlights being in innovations in colour
cameras and videotape recording equipment.

Cameras
There were two major introductions in the
colour camera field, one at the high -cost end
of the scale and one in the low-cost region.
The new Philips PC-100 three-tube (lead
oxide) camera at S84,850 (£35,000) has
several striking new features, the most astounding of which is that the camera cable
consists of one single triaxial cable (that is, a
coaxial cable with two separate, insulated
screens). This single cable, about ;yin
diameter, carries not only the encoded
N.T.S.C. output signal and monitor signals
from the camera to the camera control unit,
but also sixty digital and sixty analogue
viewfinder
external
functions,
control
signals, intercommunication, programme
sound and camera power (100 volts d.c.)
from the c.c.u. to the camera itself.
This not inconsiderable feat is accomplished by three separate multiplexing channels
on the cable: a maximum length of 1 mile
can be used normally, although this can be
extended by the use of repeater amplifiers.
The weight of the cable is only about onetenth of that of the conventional colour
camera cable, and this together with its
smaller size is bound to have significant
advantages in the logistics and costs of outside broadcast operations and studio design.
The camera features a colour bar generator, an encoder and a contour enhancer, all
University of California, U.S.A.

built into the camera proper. The camera
head, without lens, weighs only 70 lb and
measures a mere 19; in. long, 17 in. wide
and is 15 i in. high (to the top of the
viewfinder) -remarkably compact for a
three-tube camera. The viewfinder tilts up
and down and has quite a novel feature. It
may be turned in a horizontal plane through
90° so that the picture image may be viewed
normally from the side of the camera. Those
who have attempted to make adjustments on
the side of a camera while viewing a picture
at the rear will appreciate the advantage of
this.
Registration accuracy of 0.2% is claimed
for the centre of the scanned image and
accuracy of picture geometry within 0.5%
of picture height. The peak signal to r.m.s.
noise ratio is 50dB.
At the other end of the scale, RCA showed
the PK-730, a new single -tube colour camera
costing, without viewfinder but with 6:1
zoom lens, 8 6,500 (£2,600) and with electronic viewfinder 89,850 (£4,080). The
camera utilizes an 8507A vidicon, in the
optical path of which there is a pair of
striped colour filters; the spatially shared
signals representing the colour analysis of
the viewed scan are electronically processed
and encoded into an "N.T.S.C.-type" signal
for helical scan recording or closed-circuit
transmission. The encoded output signal
differs from the true N.T.S.C. waveform in
that the sub-carrier is not locked to the line
frequency, and instead of I and Q signals
of different bandwidth being used to
modulate the sub-carrier, R -Y and B -Y
signals of identical bandwidth are used for
the quandrature /colour modulation. This
simplified arrangement avoids the need for a
delay line and compensating circuitry,
although it was not claimed that the signal
was up to full broadcast standard; nevertheless the subjective result was very acceptable
and this type of system seems bound to find
acceptance in many educational, commercial
and other less critical uses.
Incidentally, the output can be made to
conform to N.T.S.C. (and presumably PAL)
standards by the addition of the appropriate
encoder.

Video recording
new entry into the professional videotape
market was Westel who showed a new one inch helical scan recording system in yet
A
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another tape format. This recorder uses a
small diameter (2-3 in.) drum guide with an
"omega wrap" (200°) two-head configuration. It differs from other helical scan
recorders in that only one-sixth of the information in a field is recorded per head sweep
(as compared to complete fields in most other
helical scan machines and compared to between 10 and 17 lines in transverse scan,
quadrature -head type videotape recorders).
Either longitudinally oriented or laterally
oriented videotape, it is claimed, may be
used with little, if any, difference in perfor-

mance.
Another innovation is a dual -capstan tape
device maintaining constant tape tension
into, within, and out of the video head recording path. One problem with helical -scan
recorders has always been the difficulty of
maintaining correct and consistent tape tension around the drum guide; the dual capstan arrangement, which has previously
been used on computer -type, instrumentation and some audio recorders, simplifies the
problem of consistent tape tension without
external air lubrication. The reel -to-reel tape
speed is 15 in. per second and a head- to-tape
writing speed of 1260 in. per second is used.
A total of five printed -circuit motors is used
on the rack-mounted transport, one each for
the supply and take -up reels, one for the
head drum and one for each of the two
capstan motors.
The time -stability of the video signal,
directly from the demodulator, is in the
region of + 250 nanoseconds. This brings it
well into the capture range of electronic
timebase correction devices (such as Amtec)
which are used both for "picture- straightening" purposes and also for bringing the
signal within the range of colour time-element compensators (such as Colortec) for
direct colour signal recovery operation.
Full interchangeability is claimed between
the two versions available -the "record only" WR-250, weighing 37 pounds including batteries, and the rack mounted studio
unit WRR -350.
The output video signal -to-noise ratio is
said to be 5 to 6dB higher than in other
existing studio quality videotape recorders,
although no exact figures were quoted. The
U.S. price of the studio colour recorder
(including the necessary time-element and
colour compensation circuitry) is S58,000
(£24,000); the monochrome version price is
833,500 (£13,900). The portable, "record only," versions sell for 819,500 (£8,300) and
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517,500 (£7,350), colour and monochrome
respectively.
These recorders combine the simplicity of
the helical -scan type of recorders with the
stability of the broadcast type machine into a
low -cost high -quality v.t.r. However, it seems
unlikely that broadcasters would wish to be
involved in yet another television tape standard, with all its attendant problems, particularly with the likelihood of broadcast
E.V.R. (Electronic Video Recording) being
introduced in a year or two.
The final step enabling absolute synchronization of two or more videotape recorders
seems to have been reached by Ampex, who
showed for the first time their RA -4000
Random Access Programmer. This enables
tape "addresses" on different portions of
different tapes to be selected remotely, automatically cued -up and the machines run
sychronously from that point, enabling precise editing to be done by programmed information put into the RA -4000 or by treating
the two playback machines as inputs to a
video mixer the output of which feeds a
v.t.r. in the "record" mode.
To enable this to be accomplished the
tapes to be operated on have recorded on the
second audio (cue) track digital addresses
which indicate hours, minutes, seconds and
also individual frames. The address recording may be done prior to, during or after the
programme video and audio tracks are recorded. During operation the addresses at
which the two machines are required to be
run in frame sync are keyed into a control
panel, as is also the address of the frame at
which the edit from tape A to tape B is to
be made.

The machines are started and an automatic search is made for the addresses keyed in,

indicating the start of the sections required
to be run in picture synchronism. The recorders find these addresses and then backup to a cue point 150 in. (10 seconds) in
advance of these points; the recorder reaching its cue point first waits for the other to
cue up. Then both advance at nominally
playing speed while the two addresses are
continuously compared; any discrepancy is
detected and corrected by automatic operation of the capstan tape -speed override circuit on the logging machine. The machines
are then in picture synchronism at the desired frame; the tape speed control then
reverts to normal intersync operation.
Another departure in the realm of
videotape recording, which was likened to a
"v.t.r. juke -box ", was the RCA colour
videotape cartridge recorder /player; this has
been designed to record and replay short sequences (up to three minutes long) of video
and audio material. The machine can accommodate eighteen enclosed cartridges of 2 -in
wide videotape, which may be recorded and
reproduced by the two tape transport mechanisms within the equipment. Cartridges are
reproduced under command of either external signals or signals recorded on the second
audio track of a cartridge being played.
While one cartridge is being reproduced by
one transport the next cartridge is being
automatically cued -up ready to play.
The switching signal transfers the signal
system input connection from the transport
playing the first cartridge to that handling
the second cartridge; this gives a virtually
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instantaneous picture switch and is ideal for
running back -to-back commercial sequences,
or other short programme sequences.

Automatic programme control
Both of the two last -mentioned devices seem
to lend themselves admirably to incorporation into equipment for automatically controlling the sequence of television programme material being fed to the transmitter
or network. Many companies were showing
such equipment- General Electric, Ampex,
Central Dynamics, RCA, Sarkes -Tarzian, Visual Electronics, to name a few. Details of
each company's system vary, but in general
these automation systems allow a large
number of programme segments to be run,
in rapid sequence if required, without
manual
action
by
an
operator.
For example, film projectors, videotape
and audio recorders may be cued -up and
started at precise times, slides may be changed, and fading, mixing and cutting between
video and audio sources is carried out automatically, although provision is always made
for manual override, in case of unforeseen
circumstances or because of a change of
programme scheduling.
In a typical system each operation is keypunched into an IBM punched card, indicating video source, audio source, type of
transition, time of transition, segment duration and brief title description. The cards are
then stacked and fed into a card reader which
feeds the information in sequence to a control unit, which operates in conjunction
with the station clock system. Very often the
"next ten" operations are displayed by a
character generated display on a picture
monitor, enabling the supervisor to check
the forthcoming events and change them
when desired. Video tape recorder and
projector "pre -roll" cues are automatically
given to enable these sources to be stabilized
by the time the control equipment is ready to
switch them to transmission.
Some more sophisticated systems take
their input from the station computer, disc
file, magnetic tape or remote lines rather
than directly from a card reader. A local
teleprinter type keyboard is often adjacent to
the control equipment for insertion of special
commands.

May 20 -23

Kensington Close Hotel, W.8

Electronics Exhibition
(T. Jeffrey Burton Associates, 198 Forest
Road, Tunbridge Wells, Kent)
May 28 -29
Northern Polytechnic

Computer Aided Design Techniques
for Electronic Circuits
(Dept. of Electronic and Communications
Eng, Northern Polytechnic, Holloway,
London N.7)

BIRMINGHAM
May 2&3
Grand Hotel
Service -its place in Marketing
(Society of Service Managers, 1 Tichborne
Close, Frimley, Surrey)

EASTBOURNE
May 6 &

7

Automated Inspection

Grand Hotel

(Scientific Instrument Research Assoc.,
South Hill, Chislehurst, Kent BR7 5EH)

OVERSEAS
May 5 -7

Electrical

Ottawa
&

Electronic Measurement

W. J. Moore, 797 Dunloe St., Ottawa 7)

May 5 -7

Dallas

Microwave Symposium
(I.E.E.E., 345 E.47th St., New York,
N.Y.10017)
May 5 -8

Farmingdale

Instrumentation in Aerospace

Simulation

(I.E.E.E., 345 E.47th St., New York,
N.Y.10017)
May 6 -8

Nuclear Electronics

Ispra

(Prof. Luciano Stanchi, C.C.R. Euratom,
21020 Ispra, Italy)

May 6-8

Atlantic City

Frequency Control
(M. F. Timm, Electronic Components
Lab., U.S. Army Electronics Command,
Fort Monmouth, New Jersey 07703)
May 7 -9
Washington

Artificial Intelligence
(British Computer Soc., 23 Dorset Sq.,
London N.W.1)
May 14 -28

Automation '69

Moscow

(Scientific Inst. Mftrs' Assoc., 20 Peel St.,
London W.8)
May 19 -21
Dayton

Aerospace Electronics Conference
(I.E.E.E., 345 E.47th St., New York,
N.Y.10017)
May 19 -23

Montreux
Television Symposium & Exhibition
(Secretariat, Case -Box 97, 1820
Montreux)

May 21 -23

Conferences
and Exhibitions
Further details are obtainable from the
addresses in parentheses
LONDON
May 6 -8

Savoy Place

Power Thyristors and their Applications
(I.E.E., Savoy Pl., London W.C.2)
May 20 -23
Olympia

Electronic Component Show
(Industrial Exhibitions,
London W.1)

9

Argyll St.,
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Edmonton
Microwave Power Symposium
(W. R. Tinga, Elect. Eng. Dept., University of Alberta, Edmonton, Alta)
May 21 -23
Gaithersburg

Electron, Ion,

and Laser Beam
Technology
(Dr. L. Marton, National Bureau of
Standards, Washington, D.C. 20234)
May 22 -23

Washington

Applied Magnetics
(I.E.E.E., 345 E.47th St., New York;
N.Y.10017)
May 26-28

Washington

Laser Engineering and Applications
(Lewis Winner, 152 W.42nd St., New
York; N.Y.10036)
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London Component Show
Provisional list of exhibitors at the
international show in May

M. B. Metals
M C.P. Electronics

Farnell Instruments
Ferranti
Filhol. J. P.
Fine Wires

Flight Refuelling
Floform Parts
Formica

Fothergill & Harvey
French composite display

G.I. Microelectronics

G.K.N. Screws & Fasteners
Gardners Transformers
General Instrument Group
General Instruments

Girdlestone Electronics
Goodmans Loudspeakers
Greca Products
Greenpar Engineering
Guest Electronics

The biennial Electronic Component Show opening at Olympia, London, on May 20th
for four days is the 21st in the series sponsored by the Radio & Electronic Component
Manufacturers' Federation. It will be the biggest of the series and will be the first
international show sponsored by the Federation.
We list below the manufacturers and agents who have taken space. Indented below
the names of U.K. agents are the overseas companies whose products they will be exhibiting. Wireless World will again be exhibiting and on our stand we will be demonstrating
the Logic Display Aid to be described in the series of articles which begins in this issue.
It is planned to include in our July issue a selection of the new components, instruments
and materials introduced at the show. On the opposite page are illustrated a few of the
new products already announced by exhibitors.
During the last two days of the exhibition a semiconductor symposium is being held
in the Pillar Hall at Olympia under the auspices of VASCA, the Electronic Valve and
Semi-Conductor Manufacturers' Association. The morning session on the 22nd will be
concerned with linear integrated circuits (from basic economics to the latest developwith
ments), the afternoon session with digital i.cs; and the morning session on the 23rd
of
Details
session.
£1
per
costing
ticket,
is
by
session
power devices. Admission to each
the programme and also tickets are available from VASCA, Mappin House, 4 Winsley
Street, London W\' 1 N ODT.
The show opens from 10.00 to 18.00 daily and admission costs Ss.

AB Electronic Components
AEI Semiconductors
A.K Fans

AMP Industrial
Air Control Installations
Aladdin Components
Aladdin Electronics
Alma Components
Alston Capacitors
Amphenol
Ancillary Developments
Ariel Pressings
Arrow Electric Switches
Ashburton Resistance Co.
Astralux Dynamics
Autronic Developments
Avel Products
Aveley Electric
Avo 'Taylor
ICC-Burndy
B. & R. Relays
Adams & Westlake Co. (U.S.A.)
Benedict & Jager (Australia)
Gordos Corp. (U.S.A.)
Minimotor S.A. (Switzerland)
Siemens A.G. (W Germany)
Versa N.V. (Holland)

B

BSR

Bakelite Xylonite
Barlow- Whitney
Beckman Instruments
Bedco
Belclere Company
Belling & Lee
Berec International
Bird Electronic
Bonnella, D. H.. & Son
Bowmar Instruments
Bradley. G. & E.
Brandauer. C. & Co.
Uniform Tubes Inc. (U.S.A.)
Brit. Insulated Callender's Cables
British Physical Labs.
Brookdeal Electronics
Brown. A. G.. Electronics
Brush Beryllium Co.
Bulgin, A. F. & Co.
Burgess Micro Switch Co.

C.C.L.
C.G.S. Resistance Co.
C.I. Automation

Dymar Electronics

Cadmium Nickel Batteries
Cambion Electronic Products
Cannon Electric IG.B.I

EMI Electronics

EMI Sound Products
East
Grinstead Electronic Components
Eddystone Radio
Egen Electric
Ekco Plastics
Elcom
Electrautom
Electro Acoustic Industries

Carr Fastener

Cathodeon
Cathodeon Crystals
Centralab
Chance -Pilkington
Channel Electrical Equipment
Air -LB
Ciba (A.R.L.)
Circuit Integration
Circuitape

Electrolube
Electro Mechanisms
Bytrex Inc. (U.S.A.)
Kulite Semi -Conductor Prods
(U.S.A.)
SFIM (France)

Clare, C. P.
Clare- Elliott
Clarke, H.. & Co.
Coil Winding Equipment Co.
Cole Electronics
Aumann. W. (W. Germany)
Kumag A.G. (Switzerland)
Siemens A.G. 1W. Germany)

Sakae Tsushin Kogyo Co. (Japan)
Schaevitz Engg. (U.S.A.)
Tokyo Sokki Kenkyujo Co. (Japan)

Electrographic
Electroprints
Elect rosil

Colvern
Computer Controls

Computing Techniques
Concordia Electric Wire
Connollys (Blackleg)
Corner, G.. & Co.
Cosmocord
Counting Instruments
Crouzet England
cie Petercem (France)
Schmersal, K. A.. & Co.
Germany)
Culton Instruments

Electrothermal Engineering
Electroustic
Firma Frako W. Germany)
Hirschmann W. Germany)
W. Ruf Ohg (W. Germany)

Elliott- Automation

Elliott Brothers

(W.

Enalon Plastics
Enfield Phelps Dodge
Engineering Enterprises
English Electric Valve Co.
Enthoven Solders
Erg Industrial Corp.

Darby Industries
Data Precision (Equipment)
Davall. S.. & Sons
Davu Wire & Cables
Daystrom
Deac (Great Britain)
Dial Engineering Co.

Diamond H Controls
Digital Equipment Corp. (UK)
Dubilier Condenser Co.
Dudleys (Redditch)
Du Pont de Nemours International

Erie Electronics
Erma
Ether
Ever Ready Company
Evershed & Vignoles
Dynamic Insts. Corp. (U.S.A.)
Gossen. P.. & Co. (W. Germany)
S. F. A. I. R. E. (France)
Tetteq A.G. (Switzerland)
Fane Acoustics
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McMurdo Instruments
Magnetic Devices
Magnetic & Electrical Alloys
Mallory Batteries
Mann Components
Mansol (Great Britain)
Marconi Company
May Precision Components
Metway Electrical Industries
Micro Waves Inst
Microwave Associates
Midland Silicones
Milton Ross Co.
Mitsubishi Electric Corp.
Morganite Resistors
Motorola Semiconductors
Mullard
Muller, Dr. Kurt
Multicore Solders
Murex

Haddon. Thomas & Stokes
Haddon Transformers
Hallam. Sleigh & Cheston
Harrison. A. T., & Co.
Harwin Engineers
Hawthorn Baker
Healey Meters
Heberlein & Co.
Hellermann
Hellermann Deutsch
Hengstler. J.. & Co.
Henry & Thomas
Hesto )Henkels- Stocko)
Hewlett Packard
Heyco Manufacturing Co.
Highland Electronics
Hilger Electronics
Hilger & Watts
Hinchley Engineering Co.
Hivac
Honeywell Controls
Hopt Electronics
Howells Radio
Huber. J. J.
Hysol Sterling

NSF.
Newmarket Transistors
Newport Instruments

0 & W Electronics
Oliver Pell Control
Oltronix U.K.
Ospec
Oxley Developments Co.

-

Imhof. Alfred
Imperial Chemical Industries
Insulating Components & Materials
Instn. of Electrical Engrs

Jackson Brothers
J. Beam Engineering
Jermyn Industries
Jidenco
Joseph Electronics
Duerrwaechter- Doduco
(W. Germany)

Electrovac (Austria)

Painton & Co.
Palmer Aero Products
Palmer. G. A. Stanley
Arco S.p.A. Iltalyl
Collins Radio Co. (U.S.A.)
Republic Electronics Corp.
(U.S.A.)
Resista GmbH (W. Germany)
T. E. C. (France)
Park Royal Porcelain
Parmeko
Pedoka
Perivale Controls Co.
Permanoid
Permark
Philbrick/Nexus Research
Planer. G.V.

Plannair
Plasmoulds
Plastronics
Plessey Company
Plex (Engineering)
Precious Metal Depositors
Helmut Fischer (W. Germany)
P. M. D. Continentale (France)
Schlottar. Max (W. Germany)
Precision Electronic Terminations
Pressac
Pye of Cambridge
Pye Switches

Keithley Instruments
Keyswitch Relays
Klippon Electricals
Knowles Electronics
Kolectric

Ouickdraw Co.

Coil Winding Equip. Co. (U.S.A.)

Radial! Microwave Components

Midland Eng. & Manf. (U.S.A.)
R. M.T (Italy)

L.C.R. Components

Lectropon
Amelco Semiconductors (U.S.A.)
Diodes Inc. (U.S.A.)
Globe Industries Inc. (U.S.A.)
I.E. R.C. (U.S.A.)
Sage Electronics Corp. (U.S.A.)
Soriau et Cie (France)
Lee Green Precision Industries
Level) Electronics
Linton & Hirst
Litton Precision Products
Londex
London Electrical Mfg. Co.
Lucas. Joseph (Electrical)
Lu straphone

Radiatron
Rank Precision Industries

Rathdown Industries
Raychem
Redpoint
Reliance Controls
Rendar Instruments
Research Instruments
Resistances
Rivlin Instruments
Rola Celestion
Rosenthal Technical Components
Ross. Courtney & Co
Royal Worcester Ind. Ceramics

SASCO
SGS (U. K.)

STC/ITT Components Group
STC Semiconductors

S.T.P. Electronics

Lyons. Claude

ABEM Inst. Co. (Sweden)
Bishop Inst. (U.S.A.)
Control Data Corp. (U.S.A.)
Electrons Co. (U. S.A
Elgenco Inc. (U.S.A.)
Guildline Insts. (Canada)
Hallmark Standards Inc. (U.S.A.)
International Light Inc. (U.S.A.)
Millivac Insts. Inc. (U.S.A.)
Rockland Labs. Inc. (U.S.A.)
Straumann. R. (Switzerland)
T.R.G. Inc. (U.S.A.)
Lyons Instruments
I

Salford Electrical Instruments
Sarcem Products
Satellite Engineering
Schjeldahl Co.
Sea lectro
Sellotape Products
Sencom
Service Electric Co.
Shure Electronics
Sifam Electrical Instrument Co.
Signetics International Corp.
Simmonds Relays
Sintered Glass to Metal Seal Co.
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Smart & Brown Connectors
Smiths Industries
S. London Elec. Equip. Co.
Southern Transformer Products
Spear Engineering Co.
Stability Capacitors
Stadium
Standard Telephones & Cables
Steatite Insulations
Steatite & Porcelain Products
Suflex
Suhner Electronics
Surly Steel Components
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Technograph & Telegraph
Technology. Ministry of
Tectonic (Electronics)
Tektronix U.K.
Telcon- Magnetic Cores
Telcon Metals
Telephone Manufacturing Co.

Thorn Electrical Industries
3M Company

Telequiprrent

Ultra Electronics (Components)
Union Carbide UK

Telford Products
Temco
Terminal Insulators
Thorn -AEI Radio Valves
Thorn Bendix

&

Varian Associates
Veeco Instruments
Venner Electronics
Vero Electronics
Vision Engineering

Transformer Windings
Transitron Electronic
Tucker Eyelet Co.

Tubes

Watson. W.. & Sons
Waycom
Wego Condenser Co.

Weir Electronics
Weller Electric
Welwyn Electric

Valory Watch Co.
Varelco

West Hyde Developments
Westinghouse Brake & Signal Co.
Weyrad (Electronics)
Whiteley Electrical Radio Co.
Wingrove & Rogers
Wire Products & Machine Design
Woden Transformer Co.
Wolsey Electronics

I Aero Services
Zenith Electric Co.

Z &

Typical of the series 40 stabilized power supplies introduced by
A.P.T. Electronic Industries, is this 43D10 which provides 50V at
10A.
WW 393 for further details

Lyons Instruments new high-power pulse generator (PG 25) provides two outputs of opposite polarity
each capable of supplying IA into 5012. Frequency range is 10 Hz to 20 MHz.

W W 391 for

further details

The secondary bobbin in this small mains transformer (Hinchley
Engineering) incorporates a moulded skirt which shrouds the
primary winding.
WW 394 for further details

The infinite resolution contactless potentiometer recently introduced by Salford Electrical Instruments
available in various configurations to measure either angular or linear displacements.

is

WW 392 for further details
This d.c. multimeter from Levell Electronics measures 0.3 NV to 1 kV in 18 ranges, from 1pA to IA
in 24 ranges and from 0.3.12 to 1000 M12 in 18 ranges. It incorporates a high -gain, solid- state, chopperstabilized d.c. amplifier.
WW 396 for further details

TOLSIt

0

MUITO4111 TYP(

.ow torque, rotary -action micro switches (type VII) introduced by
-3urgess Micro Switch Company for sensing, detection, counting
and similar applications where precision coupled with resistance to
nechanism derangement is essential. WW 395 for

further details

www.americanradiohistory.com

TM9O

Wireless World, May 1969
234

Constant -impedance
attenuator

Circuit Ideas

Transistor a.c. mains controller
is self -explanatory.
waveform is approximately

The circuit shown in Fig.

The

output

1

sinusoidal. Output power is, of course, dependent on the two transformers and on the
allowable dissipation of the transistors. Care
will need to be exercised in operating the ganged
1k Q bias control. As a precaution a suitable

This circuit presents a relatively constant
impedance in one direction. It was originally
devised as a simple volume control for use
with a loudspeaker, as shown in Fig. 1. With
VR, equal to 3R the input impedance varies
between 75% R and 120% R. With VR equal
to 4R it varies between 80% R and 133% R.
This circuit can be used, for example, to
improve the attenuator of the "Low
Distortion RC Oscillator" by P. F. Ridler
(Wireless World, August 1967). The attenuator originally used (Fig. 2) will only give an
output at 600Q in the 2.2V position if the
pot wiper is in the middle of the track, the
impedance falling to 35051 at either end.
These variations can be much reduced by
replacing the attenuator with the circuit of
`stopper' resistor can be put in series with each
of the two variable resistors to limit maximum dissipation.

Fig. 3.
D. AUSTIN,
ATV Network Ltd.,

Birmingham.
VR1 =500 for 1501 load
1001 for 30 load

J. R. HARRIS,

Woodstock,
Oxon.

Constant Z

VR1

Load( R)

240V
max.

Fig. 1. Constant impedance attenuator.

350
An a.c. mains power
controller using transistors.

Oscillator using operational amplifier
simple Wien bridge audio oscillator
can be built using an integrated circuit
operational amplifier. The bridge is connected between the output and the non inverting input of the op. amp. A thermistor
and resistor connected between the output
and the inverting input limit the output
amplitude, producing a sinusoidal output.
Two adifitional capacitors and one resistor
are necessary to control the high -frequency
gain of the op. amp.
A

The circuit shown oscillates at about
1kHz with an output of 3.5 volts p-p into a
100 ohm load. The output resistance is very
low. Operation from other power supplies or
a single supply is possible. The normal audio
frequency range can be covered by the usual
arrangement of switched capacitors and a
two gang potentiometer.
D. W. J.

Mullard Observatory,
Cambridge.

Fig. 2. Attenuator originally used in Ridler's
oscillator.

$.T. C.

,Type R53i

o
Output

Mr. Bly's Wien bridge oscillator.

Fig. 3. Improved attenuator for oscillator.
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Marconi
Radio Telephone
Terminal
Type H5510
For interconnecting h.f radio
circuits with inland telephone

networks.

Eliminates circuit loop instability
caused by feedback from the
receive -to- transmit path.
Reduces the effects of fading
and high noise level,
characteristic of h.f radio

propagation.
Controls outgoing speech so
that transmitter loading is
maintained at optimum level.
Channel displacement and privacy
equipment can be incorporated.

Maximum capacity, 4 channels.
Solid -state circuitry
Plug -in modulator book units
Flexible design
Optional built -in tape recorder

Marconi telecommunications systems
Mein,

ui GEC

-

Marconi Electrorics Lur,itua

The Marconi Company Limited, Radio Communications Division, Chelmsford,
Essex, England
WW -I10 FOR FURTHER DETAILS
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Better Trénd-Test
your Data
Transmission Systems
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The original Trend data transmission test set type 1,
was the best instrument in its field: everybody including the GPO liked it.
But we've improved it.
The new data transmission test set type 1 -3 has many improvements,
including a variable error threshold control and an extra counter
to count pseudo random blocks in error or the total number of blocks received
or to extend the error count to 2047x106.
Trend dont just keep up with the field, they lead it.

-

Ind

St John's Estate, Tylers Green,

TREND ELECTRONICSLTD
Data Transmission Division
WW-111 FOR FURTHER DETAILS

www.americanradiohistory.com

High Wycombe, Bucks.

Tel: Tylers Green 322 Et 654
Grams: Trend High Wycombe
Telex: 83621 8 83625
AFB Trend Data Tygn
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Letters to the Editor
The Editor does not necessarily endorse opinions expressed by his correspondents

Resistance labelling
When resistor values are marked on circuit
diagrams in the usual abbreviated way; e.g.,
6.8k for 6,800 ohms, errors can arise from
the omission of the decimal point. (This can
very easily happen if the diagram is a poorly
duplicated photocopy.)
The risk of this type of error can be
avoided by using the Continental convention
whereby the `multiplier' letter is substituted
for the decimal point. Thus, 6.8k becomes
6k8, 3.3M becomes 3M3, and so on. This
notation seems to be catching on among
British engineers whose work brings them
into contact with Continental circuit
diagrams, and this encourages me to suggest
that the time may be ripe for journals such
as Wireless World to adopt it.
Naturally, it would look a bit odd at first.
Any new notation does. But we don't bat an
eyelid at `kHz' these days, which shows how
quickly one gets used to things.
The system appears to break down when
one has to indicate fractions of an ohm, as
in, say, 3.9 ohms. One could put `U' for
`units' and write 3U9, but the existing Continental practice seems to be to write '3E9',
etc. I don't know what the `E' stands for (I
would guess ` Einheit' though perhaps some
better -informed reader can supply the answer)
but one could still use the system even it meant
nothing in English.
G. W. SHORT,
South Croydon.

Aerial erection
At 40 miles from London I've always found a
home-made aerial in the loft quite satisfactory
for TV and f.m. -mono transmissions. But now
having assembled a stereo version I find I need
an outside aerial, and for me at any rate that
means a factory built job. I took it for granted
that dealers would carry them as a matter of
course: they always used to. But not so now.
I've been to half a dozen dealers in three
sizeable towns and though some are a bit
cagey on the subject it appears that (a) aerials

are practically not available retail, and (b)
there is virtually only one aerial erecting contractor for the greater part of Essex and he is
at the other end of the county, which would
inevitably put the cost of an erected aerial
sky -high.
I am writing to you as Editor of our senior
radio magazine because I feel sure your im-

portant advertising links with the trade will
not prevent you ventilating a subject of some
importance to the majority of your readers. No
doubt for dealers it is a great convenience to
be able to put this work out to contract, but if
as a reciprocal gesture they undertake to refrain from selling aerials retail, it seems to be a

gesture at the public expense which the
Monopolies Commission should take an interest in. But I shall be much interested to
hear your views.
P. J. A. INNES,

Dunmow,
Essex.

harmonics are deleted. It seems that although such harmonics might fall above the
audible spectrum they can certainly interfere with the complex waveforms of music
signals. Rolling -off in that way often
minimises the `listener fatigue', also mentioned by Mr. Linsley Hood, when the amplifier happens to be prone to such symptoms.
It is noteworthy that some listeners are
less disturbed by class B amplifiers than
others. But those whose ears do `twitch'
to slight high-order odd-numbered harmonic
distortion will most certainly discern a
difference when rapid A -B testing is made
against a well designed class A amplifier and
when the comparative material itself carries a
high range of overtones and when the
listening is performed at relatively low power
level. It must be mentioned, though, that
there are some class B designs-tailored to
reduce crossover distortion -that sound
virtually the same as a good amplifier in class
A mode; but the price is an important factor
that must be taken into account when making comparisons like this. From the consumer's point of view a low-cost class A
amplifier-assuming that it can produce
sufficient audio power and the other audio
parameters are as required -must surely be
better than a relatively more expensive class
B amplifier, the expense of which is the
result of the extra design and researches
applied to achieve a class A performance,
anyway!

Class A versus class B
was very interested to read J. L. Linsley
Hood's remarks concerning subjective
differences between class A and class B solid state amplifiers ( "Simple Class A Amplifier ",
April) since I, too, have recently been performing a series of tests between the two
classes of operation.
I feel that the `slight edginess' referred to
in the article is the subjective effect of
crossover distortion which, in quite a few of
the lower price class B amplifiers, tends to
rise in magnitude with reducing power
yields and with increasing frequency. High
string notes whose harmonics run up to
quite high orders, therefore, would be more
affected by this sort of distortion than lower
frequency signals of greater power (sound
intensity). This, indeed, is one of the worst of
class B subjective effects and by studying the
harmonic yields over the frequency spectrum one would conclude that the crossover
effect produces a whole series of oddnumbered harmonics extending to high orders which, of course, are singularly inharmonious to say the least!
The effect is aggravated by the extensive
power bandwidth of many recent designs,
especially those employing silicon transistors,
power not uncommonly being delivered well
into the `radio spectrum' to 40kHz or more.
While a passband in excess of the audible
spectrum is desirable for maintaining waveshape and endowing good rise -time features,
I feel personally that this power response
business is being taken a bit too far. I like to
roll -off at a fairly slow rate of 6dB /octave
from about 25kHz, and by doing this (not
necessarily with a switchable low -pass filter)
the rise -time performance is not unduly
upset (from the audio aspect) yet disturbing
I
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GORDON J. KING,.

Brixham,
Devon.

Improper
transistors

oscillations

in

Although not a regular reader of your
magazine and although I did not see Mr Pitt's
original letter on `improper oscillations in
transistors' in the January issue, I am
bound to comment on a statement in the
reply to this letter by Mr. Vanderkooy in
March.
Mr. Vanderkooy asserts that one resistor
and one transistor can never cause a transistor to oscillate. It is the experience of the
nuclear physics group here that this is far
from true. For the past eight years we have
been exploiting the fast switching behaviour
of transistors when used in the avalanche
mode and although there are only a few
(2N914 is the best) which can be used
reliably
as
stable
pulse
amplitude
discriminators, we have found that almost all
n-p-n transistors can be made to avalanche
repeatedly without destroying themselves.
These transistors only require a collector load
sufficient to limit their dissipation and as the
supply voltage is increased beyond the avalanche potential, the transistor bursts into
relaxation oscillations analogous to the thyratron. In order to use the device as described the base has to be reverse biased to
stop this oscillation and hold the transistor
off. When an input pulse applied to the base
exceeds the triggering threshold a collector
pulse of 15V into a 50S2load with 0.5 ns rise time is common with the 2N914.
With regard to decoupling, it is very
difficult to completely isolate the device as
the radiation from perhaps a 0.5 -A pulse
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rising in less than 1 ns is not easy to contain,
and sealed boxes and elaborate supply
filtering are required. Needless to say this
transmission can be picked up easily on a
small transistor radio.
As for capacitive loading of the collector,
this decreases the pulse repetition frequency
up to a point and then quenches oscillation.
Unfortunately the means to look at such
phenomena are expensive, so might I suggest
that one of your regular contributors designs a simple sampling unit to push the use
of say a 10 MHz antique scope up to a few
hundred MHz. This would not only open
up a new domain of amateur investigation
but no doubt please the 'Hams' of the
2 -metre band.
N. W. BENNEE,

Dept. of Physics,
Birkbeck College,
London W.C.1.

Surface temperature thermometer
With reference to the temperature measuring instrument described by Mr. L. Nelson Jones in the April issue, there is a possible
source of error which has not been mentioned.
This is when the instrument is used on an
item the mass of which, over the contact
area, is less than the conducting mass of the
probe. In these circumstances the probe will
conduct sufficient heat away from the contact area to lower the temperature of the
contact area and give a low indication.
It is appreciated that Mr. Nelson-Jones has
reduced the conducting mass of his probe to
a minimum and that when used, as illustrated, on a large heat sink, errors from this
source are negligible. However, if this probe
were to be used to measure the temperature
of, say, a 0.012in metal skin, the error may
well be significant.
As this is so, I feel that this ought to be
pointed out so that constructors may be
warned of this limitation to accuracy.
H. D. READ,
Yeovil,

whether or not the transistor is in a safe
operating temperature region. Whereas for
larger heat sinks, due to the many factors
involved, it is not as safe to calculate the
temperature of the junction, mainly because
one does not know the temperature of the
heat sink on which the manufacturer's derating curves are usually based.
A useful but not infallible guide is the
response time of the probe. If this is fast then
the reading should be accurate, but if the
pointer is very sluggish to take up a steady
reading, then the reading should be regarded
with suspicion.

about the use of corrugated paper surrounds was that they have elastic properties
that are substantially non-linear; that strain
is not proportional to stress.
I think that it is fairly generally accepted
that either the use of cloth, leather, plastic
foam or plastic roll surrounds substantially
increases the linearity of movement of a
loudspeaker cone. My aim has merely been
to achieve this with an existing loudspeaker.
I do not feel, in answer to Mr. Francis'
first paragraph, that I have said anything
that constitutes a novel theory; all this seems
to be accepted practice.

L. NELSON-JONES.

H. C. BENNET -CLARK.

Improving old loudspeakers

Network neology

Mr. Bennet -Clark's novel theory (March issue) regarding the 'Hookean spring' action of
loudspeakers seems strangely at odds with
the rest of his text, in the course of which he
advocates removal of as much spring as
possible from the cone -edges of old loudspeakers.
All loudspeakers have a certain amount of
axial restoring -force (spring) in their cone edge and coil-centring material, and this,
whether corrugated paper or not, must be
substantially 'Hookean' (strain proportional
to stress, up to the elastic limit), if it is to last
for any reasonable time.
One feels it is not failure of Hooke's Law
which is to blame here, but rather that an
oscillating mass attached to a spring has a
natural period of vibration, the frequency of
which is mainly determined by the mass
/spring characteristics of the complete system. The stronger the spring in relation to
the mass, the higher the natural frequency,
and vice versa.
It follows therefore, that increasing the
compliance, i.e., weakening the spring, and
/or increasing the cone weight by giving it an
extra skin, will both result in the lower
fundamental resonance that Mr. BennetClark has found in practice.
T. H. FRANCIS,
High Wycombe,

There has been much interest in the literature
recently in such circuit-elements as the
nullator and the norator. The former has been
facetiously defined as a one -port which is
simultaneously open and short -circuit; the
latter is a one -port sustaining arbitrary voltage
and current. Combined, they give a two-port,
the nullor, which is equivalent to a perfect
operational amplifier.
It may be thought by the uninitiated that
such elements are the thoroughly un- British
products of foreign and fevered imaginations.
But can we afford to ignore any part of
scientific progress? Who knows but that in a
few years the inventing of circuit elements may
pass from just a sub -branch of technology to a
fully competitive activity, perhaps to be included in some future Olympics. It is in
preparation for such an eventuality that the

Bucks.

Somerset.

The author replies:
I agree that with very small or very thin
bodies a surface temperature measurement
made with my instrument will be in error.
This type of error is common to all such
instruments, and the magnitude of the error
depends on the relative heat losses of the
probe and the body being measured in the
case of small bodies. In the case of very thin
bodies the error is due to the thermal resistance of the source in supplying heat to the
heat losses of the probe. In my design I did
try to keep the heat losses to a minimum for
this type and size of probe because of this
source of error.
I should perhaps have emphasised this
aspect more strongly, and the fact that I
designed the probe for the larger heat sink
rather than for say individual TO5 transistors. The reason for this is that it is normal,
for the smaller transistor, to measure the
prevailing ambient temperature in the
vicinity of the transistor, and then to calculate from the manufacturer's derating curves

The author replies:
I quite agree with Mr. Francis' last paragraph and indeed, although I may not have
expressed it clearly I appreciate that this was
the effect of my treatment to old loudspeakers. The point that I wished to make

following ideas are offered.
Four new circuit elements are proposed
which as far as the writer is aware, have not
been previously described. They are the
notator, the antiator, the unator, and the
disator. Unfortunately no experimental
versions have yet been produced. In the case of
the first two this is understandable since they
far more advanced
are both infinite-ports
concept than a mere one- or two-port element.
A notator has an infinite number of input
ports and if all carry different currents, the
current in the output is no: equal to any of
them. Similarly an antiator has an output
current which is the opposite of all the inputs
simultaneously.
No definitions are provided for the unator
and disator and these are offered freely in the
hope that British genius can provide a solution.

-a

PETER WILLIAMS,

Paisley College of Technology,

Renfrewshire.

Our Next Issue
Amplifier survey. The terms and figures

that contribute to the specification sheet of
an audio amplifier will be thoroughly investigated by a design engineer accomplished
in this field. Tabulated data on commercially
available amplifiers will also be presented.
As announced on p.202
Wireless World designed "slide rule" for

Units converter.
a

conversions between common electronics
units -frequency /wavelength,
radio
and
ratios/decibels etc. (including Imperial/metric
SI conversions) will be offered to readers.

John Clarricoats
On behalf of the 160 Meter Radio Amateurs,
I wish to convey our sincere regrets and
sympathies on the passing of John Clarricoats, G6CL. We shall all miss him greatly,
for his enthusiasm and support of 160 Meter
Band operations DXwise and propagation
research, not only through R.S.G.B. but also
recently through Wireless World. He was a
fine gentleman in every sense of the word, as
well as a dedicated radio amateur.
STEWART S. PERRY, WIBB,

Winthrop,
Mass., USA.
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New Products

output recovers to within 10mV of the steady state voltage in less than 10Ns. In the constant current mode the input current is held to within
±0.01% or 0.1mA of the preset level, whichever
is the greater, for a ± 10% mains variation. The
output current level varies less than 3mA from its
setting for a change from zero to maximum output
voltage. Operating temperature range is
10° to
+45°C and the required input is 105-240V a.c.
45- 400Hz. Three models are currently available:
types LP.50 /50 (0-50V d.c. 0.5A maximum);
LP.100 /30 (0-30V d.c. IA maximum); LP.200 /15
(0-15V d.c., 2A maximum). Each unit is housed in
a case measuring 133 X 86 X 282mm deep and
weighs 3.175kg. Coutant Electronics Ltd., 3
Trafford Road, Reading, Berkshire, RGI -8JR.
WW 338 for further details

-

Hi -fi System
British Radio Corporation are about to enter the

Gallium Arsenide Light
Sources
Five gallium arsenide diode light sources from
Texas Instruments Ltd., types OSX 1203, and
OSX 1205 -1208, emit near- infrared light when
forward biased. Radiant output powers range
from 20mW for the OSX 1205 to 200mW for the
OSX 1208 at 25 °C.
Types OSX 1203 and 1205 to 1207 are mounted
in hermetically sealed packs with a flat window in
the top of the case. The cathode makes electrical
contact with the case and adjoining solder lug. The
anode is in electrical contact with the stud which is
insulated from the case by a glass -to-metal seal.
Static forward voltage (VF) is 2V maximum, spectral bandwidth with IF = 2A, is 450 angstroms and
emission band angle is 130 °C. Diameters of the
emitting crystals are 36 mm for the OSX 1203 and
OSX 1205 and 72 mm for the OSX 1206 and 1207.
The OSX 1208, which is mounted on a copper
stud header for efficient heat dissipation has an
output of 200mW at 25 °C. The anode is in electrical contact with the stud, the cathode lead being
a varnished 0.25mm copper wire fastened to the
stud by a ceramic insulator. Spectral bandwidth and
maximum static forward voltage are identical with
the types OSX 1203 and 1207, being 450 angstroms, at half power points, and 2V respectively.
Storage temperature of all devices is -55° to
+ 100 °C. These devices may be used in communi-

hi -fi market with a ,(200 -300 ensemble comprising an f.m. stereo tuner /amplifier, record player and

world's foremost receivers. Racal Communications
Ltd., Western Road, Bracknell, Berkshire.
WW310 for further details

Versatile Power Supplies

Regulated variable power supplies designed to
operate either as a constant voltage source or in a
constant current mode are announced by Coutant
Electronics. Voltage or current mode of operation
is selected by a front -panel switch. The voltage is
accurately set by coarse and fine controls and the
current is adjusted by two similar but separate
controls. Voltage and current levels are indicated on
a built -in dual -scale meter. Thus it is possible
after setting the supply to two different functions,
to switch from constant -current to constant voltage operation. In the constant -voltage mode

cations lines, infrared telescopes and binoculars,
and in i.r. intruder detection systems. Texas
Instruments Ltd., Manton Lane, Bedford, Bedfordshire.
WW306 for further details

Communications Receiver
Assembly
Specifically designed for applications where
continuous monitoring of fixed frequencies
between 1.6 and 24MHz is undertaken, or for
radio networks which have overlapping or simultaneous traffic schedules on a number of
frequencies, Racal communications receiver,
type RA1205, is said to provide a more economical
solution to systems planning than continuouslytuned receivers. The complete assembly comprises
eight receivers and an associated power unit. A
double superheterodyne circuit is employed with
crystals for the first and second v.f.o. housed in a
temperature -controlled oven. The frequency range
is covered in four switched bands, the operating
frequency being selected inside the receiver during
setting -up. As well as c.w. reception, a selection of
filters gives suitable bandwidths for d.s.b., s.s.b. and
f.s.k. modes of operation. The makers add that
sensitivity, selectivity, intermodulation, image
rejection and dynamic range All compare with the

twin cabinet speakers. The usual controls are provided and tuning over the f.m. range 87.5 -108.3
MHz is by five station selectors and press-buttons.
Solid -state circuitry is used throughout employing
33 transistors and 15 diodes. Varicap diode type
tuning is employed. On the audio amplifier side,
socket facilities are provided for left- and right -hand
speakers of 4 -15 Q impedance, magnetic and ceramic stereo pickup input, tape recorder and auxiliary stereo input. Power output into a 4-Q load
with sinewave input is approximately 15W with
better than 1% distortion: into a 15- Qload, power
output is approximately 10W. Frequency response
measured at a constant output of 4W with bass and
treble controls set level is 40Hz -16kHz ± 1dB
(30Hz -20kHz ± 3dB). Bass control range at 50Hz
with reference to 1kHz is + 12dB to
16dB as is
the treble control range at 10kHz with reference to
1kHz. Approximate dimensions of the unit are
550mm long, 26mm deep, 100mm high. The record
player employs a Goldring-Lenco GL75 transcription unit which has a 4kg turntable driven by a
4-pole constant velocity motor and has low wow and
flutter levels. The pickup arm is provided with a
hydraulic cueing device and an adjustable bias
compensator. Speed adjustment is continuously
variable between 15 and 18 r.p.m. and between
30 and 86 r.p.m. with click -stop positions for
16i, 333, 45 and 78 r.p.m. A lightweight interchangeable headshell is fitted with a Goldring
800/E magnetic cartridge. The twin speaker system employs Goodmans 305mm long-throw
bass units and 102mm sealed back mid- and treble frequency units fitted in cabinets with front face
dimensions of 560 X 340mm and a depth of 255mm.
Crossover is at 1500Hz. Interconnections are
made with connectors wired in the DIN configuration. British Radio Corporation Ltd., Thorn
House, Upper St. Martin's Lane, London W.C.2.
WW 339 for further details

-

Pulse Current Thyristors

the output voltage remains within ±0.005%0 or
lmV of the preset level, whichever is the greater,
for ± 10% mains variation. Output impedance is
less than 5m Q at 100kHz; ripple voltage less than
lmV peak -to-peak and the transient response is
such that on switching from no load to full load, the
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Thyristors specifically designed for pulsed current
operation are announced by Motorola. Six types,
JAN2N 4199 to 4204 are especially applicable to
military equipment such as pulse modulators for
magnetrons, radar altimeters, surveillance and
ranging radar, satellite systems and phased arrays.
They are equally suited to similar civil applications.
Forward current rating is 100A with peak forward
blocking voltages between 300 and 800V. Maximum turn -on time is 400ns, di/dt rating 5,000A/ps
and pulse repetition as high as 20,000 per second.
Switching characteristics are stable over the
temperature range -65° to 105 °C and limits on all
critical parameters are guaranteed. Motorola
Semiconductors Ltd., York House, Wembley,
Middlesex.
WW 337 for further details
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J -band Solid-state Source

A compact J- band solid-state power generator
type SSJ9 has been introduced by the M-0 Valve
Co. It is an electronically -tuned device suitable for
local oscillator or test source use. The centre frequency can be pre-selected within the band 12.4
14 GHz with a tuning range of 250 MHz. Maximum power output is 5mW. The source operates
from a 28V 100 mA supply and has an overall
size of 85mm long X 37mm diameter. The M-O
Valve Co. Ltd., Brook Green Works, London W.6.
WW 322 for further details

-

Capacitor Bridge

bridge designed for the measurement of all
parameters of electrolytic and tantalum capacitors
is announced by B.P.L. It is a four -terminal solid state instrument, model CB154/4, which can be
used with varying frequencies up to 20kHz and
covers the capacitance range 0.01µF to 1F. Leakage current measurement is provided in nine
ranges enabling values as low as 0.1µA to be
detected. Another feature is a facility for the
measurement of the voltage across the capacitor
under test. Internal switchable bridge frequencies

A

ferrite rod provides for the reception of medium and long-wave signals. The ferrite rod can be
detached from the receiver and extended to a window to improve reception inside buildings. The
receiver employs a 150mm elliptical loudspeaker
and is powered internally by nine 1.5V cells, or
alternatively it can be plugged into the mains
supply via a fitted mains unit. The Zenith 7000
measures 240 X 350 X 160mm and weighs 7kg.
U.K. distributors: United Mercantile Co. Ltd.,
Sovereign House, 13-14 Queen Street, Mayfair,
London, W1X 8BB.
WV/ 320 for further details

Press -button Reed Switch

and three separate panel meters are said to make
for accurate reading on all parameters. Two
internal bridge frequencies of 50Hz and 100Hz
can be selected and an external frequency source
up to 10kHz can be fed in. The internal polarizing
voltage is fully stabilized over the entire range
which is continuously variable up to 600V. Operation is from 115/125 and 200/240V, 50 or 60 Hz,
a.c. The CB 154/4 measures 483 X 305 X 457mm and
costs £425. British Physical Laboratories, Radlett,
Hertfordshire.
WW 309 for further details

Portable Multi -band

Contact bounce, a feature of press-button key
switches which can be troublesome in keyboards
associated with business machines and computer
peripheral equipment, has been reduced by a new
method employed by Starpoint Electrics. In their
push- button reed switch, type 1RB1, two circular
magnets are fitted; one to the switch housing and
the other around the moving plunger. This gives a
switching time of less than lms on operation. The
1RB1 is specially designed for p.c. boards and has
terminals of pure nickel. It is claimed to have a
life in excess of 10 X 106 operations. Keys may be
mounted individually or in multiple arrays and
complete keyboards with solid-state encoding can
be supplied. Starpoint Electrics Ltd., 86 Coombe
Road, New Malden, Surrey.
WW 321 for further details

-

-

-15.8 MHz,

17.1

stable and spectrally pure source of microwaves
provided by MI- Sanders' new Gunn diode oscillator, type 6061. It covers the frequency range 8.0
to 10.5GHz, and comprises essentially a hybrid
mode cavity whose resonant frequency may be
varied through the X -band by insertion of a micro-

-
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0.5% and squarewave rise and fall time less than
1ps. Construction is all- silicon with plug -in printed -

circuit boards. Price: £209 plus import duty.
Britec Ltd., 17 Charing Cross Road, London,
W.C.2.
WW 313 for further details

Solderless Breadboards
solderless bread-

-18.5

MHz and 20.6 - 22.4 MHz. Bandspread tuning is
provided on the s.w. bands. Also covered is the
108 MHz v.h.f. f.m. broadcast band and in
88
the final position of the selector switch, the receiver
is crystal -locked to the American v.h.f./f.m. weather
broadcasts on 162.55 MHz. A "Norm-Sharp" i.f.
switch modifies the i.f. bandwidth to reduce adjacent interference on s.s.b. and c.w. reception. Semiconductor complement totals 18 transistors (including the voltage regulator) and 9 diodes. A telescopic aerial is built -in for s.w. reception and a

waveform signal source which may be used in
applications such as calibrating or evaluating
oscilloscopes, measuring frequency response
characteristics of voltmeters, measuring characteristics of low-pass filters etc. is announced by
Britec Ltd. This is the Preston X -Mod 135 which
provides three switch-selected waveforms: sine,
triangle and square. Frequency is variable from
0.001 Hz to 10kHz in seven decades and output
impedance is 50 (.. Output voltages are calibrated
and range from 2mV to 10V peak via a 12-way
switch and a 20:1 vernier control. Sinewave distortion is less than 1% , triangle linearity less than
A

A
is

One of the higher priced portable radio receivers
now available is the Zenith Trans-Oceanic Royal
7000 which has been announced recently. This
receiver carries a recommended retail price of £180
and provides reception on eleven wavebands.
Refinements include a b.f.o., calibrated logging
scale, and a log chart compartment and time zone
indicator. The waveband ranges are: 150 -400 kHz,
540 -600 kHz, 1.6 9.0 MHz, 9.4 10.1 MHz,
12.3 MHz, 14.6

Waveform Source

Gunn Diode Oscillator

Receiver

11.4-

meter spindle, and a Gunn diode which is suitably
mounted and shunted across the cavity. When
biased between -8 and -16 volts, the diode will
oscillate in a cavity-controlled Gunn mode at a
frequency that is determined primarily by the mic
rometer insertion, and to a lesser extent by the
characteristic properties of the diode. The tuning
rate is approximately linear and an individual
calibration chart is supplied with each oscillator.
Microwave power (5mW typical) is coupled via an
iris in the end wall of the cavity, which is matched
at 9GHz by a fixed stub. Power output may be further improved by additional matching stubs in the
outer waveguide. The instrument is priced at £70,
f.o.b. U.K. A suitable power supply is the type
6590. Marconi Instruments Ltd., Sanders Division,
Gunnels Wood Road, Stevenage, Hertfordshire.
WW 333 for further details
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Latest extension to the range of
board systems by S.D.C. Products, are boards
designed to accommodate integrated circuits as
well as discrete components and to have an increased
capacity of 208 contacts per board. One type
(called DDeC) is intended primarily for i.cs and can
accommodate two 16-lead d.i.l. or four 10 -lead TO5
packages. The other type (called T-DeC) is for
discrete components and can also accommodate
one d.i.l. or two TO5 packages. The layout consists
of two panels of parallel rows of electrically linked contacts spaced at 5mm which enables short leaddevices to be inserted directly into the boards. The
new boards may be interlocked to give an area ofany desired size and each has slots to accommodate
two control panels. Both types of board are supplied-
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in two packs. A single pack at ,(x lOs 0.50) for
T -DeC and £2 15s 0.75) for p-DeC contains one

board, one control panel (with bushes for reducing
the diameter of drilled holes in the panel) and a jig
(for pre -forming components). A six-board pack
contains six boards, six control panels, sets of
bushes and jigs, fifty 1mm plugs and eight links
for joining power rails in neighbouring boards.
These cost C15 for the T -DeC and 06 lOs ((16.50)
for the p-DeC. S.D.C. Products (Electronics) Ltd.,
The Corn Exchange, Chelmsford, Essex.
WW 334 for further details

General Purpose Op. Amp.

Type F1 -8 operational amplifier, just added to the
Comtec range, features an f.e.t. input. It is epoxy
encapsulated in a shell measuring 31.8 X 31.8 X
15.2mm and has standard 7 -pin configuration on
5.1mm centres. Operating from ± 15V supplies,
the F1 -8 has an input current of 50pA, an open loop
gain of 80,000 and an output swing of ± IOmA at
up to 50kHz. Protection is provided against supply
reversal and short-circuit of any terminals. Computing Techniques Ltd., Westminster Bank
Chambers, Bridge Street, Leatherhead, Surrey.
WW 335 for further details.
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ranging. Storage circuitry incorporated into the
drive to the neon display tubes ensures a nonflickering display. Decimal point indicators are
positioned by the range switch. Readings may be
initiated externally, manually or internally at
rates up to 20 readings per second. Polarity and
magnitude of the input are determined in one
measurement, using a single zener reference source.
Overload is indicated by a full -scale reading of
4999 with correct polarity indication, the accuracy
of subsequent readings being unimpaired. Measurements from 0.1mV to 499.9V d.c. in four ranges are
possible with an accuracy of 0.1% and resolution of
0.02% Input impedance is 10 fl on all ranges. The
instrument measures 228 X 120 X 254mm and
weighs 4kg. Price 047. Verus Electronics Ltd.,
122 -124 Charing Cross Road, London W.C.2.
WW 329 for further details
.

Small Sound -system
radio /intercom system kit by Emerson- Rittenhouse comprises a master station (illustrated)
with a.m. /f.m. radio, three indoor remote stations,
and an outdoor remote station, plus an installation
kit of 36m of 5-core cable, plaster frame, power
transformer, and a.m. and f.m. aerials. The equipment provides two-way communication from any
position and it will relay radio programmes, tapes
or records. It also enables the door or telephone to
be answered remotely. The door-bell push overrides
A

Edge Connector
Designed for use with standard 1.6mm thick printed
circuit boards having a contact pitch of 0.38mm
a new edge connector is announced by Mullard.
The bifurcated contacts ensure low circuit resistance and good reliability even when used in conjunction with misaligned or warped boards.
Reliability if further enhanced by a heavy gold plated finish over the whole of the contact spring.
The connector, type 036, is available with up to 45
contacts 'for single -sided or 90 contacts for doublesided boards. The body moulding, of black synthetic
resin, is designed so that a connector can easily be
cut into shorter lengths for experimental purposes.
The loose fixing feet simply clip on the the ends of
the connector body. Mullard Ltd., Torrington
Place, London W.C.1.
WW 336 for further details

Digital Voltmeter
compact digital voltmeter employing t.t.l. integrated circuits, an f.e.t. input amplifier and quartz
crystal clock is announced by Verus Electronics. It is
the company's type DC4500 and it features data output, isolated input, remote control and command
A

f

any service in operation with an optional electronic chime. The system is transistorized and can
be extended up to a maximum of eight remote
stations. U.K. agent: Van den Bosch Ltd., Europair House, Alexandra Road, London S.W.19.
WW 325 for further details

F.E.T. Pairs with S -clip

Matched pairs of field effect transistors type
BFS21 and BFS21A from Mullard are now supplied
with a new -style "temperature equalizer ". This is
an S- shaped clip with thermal characteristics
similar to those of the rectangular heatsink previously supplied. However, as the transistors in the
clip can be easily removed or re -orientated, the new
S -clip makes possible greater flexibility in circuit
layout. The matched f.e.ts in each pair have an
extremely high input impedance (109(,), low feedback capacitance (0.75pF), and a very low noise
voltage (7.5nV at 10kHz with bandwidth of 5Hz).
When in the clip, the transistors are maintained at
the same 'temperature and the differences between
their gate- to-source voltages do not change with
changing temperature by more than 75iiV/deg C
(type BFS21) or 150iN /deg C (type BFS21A).
Mullard Ltd., Torrington Place, London W.C.1.
WW 326 for further details

throughout and sockets have large contoured
entry holes for easy i.c. insertion. Wiping gold plated contacts are employed. The removal tool
enables socket bodies to be withdrawn from the
breadboard panel in order to replace damaged or
broken wire wrap contacts. The tool lifts the socket
body from the board, and when the damaged contact is replaced, the body can be pressed back into
place. Electrosil Ltd., Pallion, Sunderland, Co.
Durham.
WW 331 for further details

High Value Capacitors

Sprague announce an extension to their range of
36D "Powerlytic" capacitors in a 76mm diameter
X 220mm long can which, they say, gives the highest C/V product available in a single electrolytic
capacitor. Values available in this can size range
from 650,000pF at 3V d.c. working with a
maximum e.s.r. of 0.012051 and maximum ripple
current at 120Hz and 65 °C of 26.7A, to 15,000pF
at 150V d.c. working with a maximum e.s.r. of
0.0240Q at a maximum ripple current at 120Hz
at 65 °C of 18.9A. Sprague Electric (U.K.) Ltd.,
Trident House, Station Road, Hayes, Middlesex.
WW 318 for further details

I.C. Voltage Regulators

Motorola i.c. voltage regulators in a TO-66 package
delivering up to 500mA without the use of external
power transistors are announced by Celdis Ltd.
Using a single external power transistor, the load
current can be boosted to more than 10A. Electronic "shut -down" and output short- circuit
protection features are built -in. Input regulation is
of the order of 0.002 % /VIN and published data
sheets specify output impedance. The TO -66 encapsulation has a 10-W power dissipation up to
65 °C. Three types available are MC1460G,
MC146OR and MC 1560G, priced at £2 8s 3d
((2.41), £3 2s (0.l0) and £10 6s 6d (10.321)
respectively. U.K. agent: Celdis Ltd., 43/45 Milford
Road, Reading, Berkshire.
ww 314 for further details

Digital Picoammeter
digital picoammeter by Keithley Instruments,
model 445, measures currents over nine ranges
from 10-9A full scale to 10-2A with a resolution of 10-'2A. It features automatic polarity and
overload indication and overload protection up
to 1000V. Range selection can be manual or
automatic. The circuit uses an f.e.t. input
followed by a differential transistor amplifier
stage and a transistor output stage. The analogueto-digital convertor is a dual -slope integrating
A

I.C. Accessories
Two Augat i.c. accessories being marketed in the
U.K. by Electrosil are an i.c. breadboard and test
panel, and a socket removal tool. The 8130 series
breadboard is for dual-in -line i.cs and takes up to
50 packages. Solderless interconnection is used
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type composed mainly of integrated circuits. Line
frequency rejection is 60dB with filter out;
100dB on the 10-' to 10-7A ranges with filter
in. Common -mode rejection is such that a 100V
d.c. or peak 60Hz a.c. signal will not affect the
reading. Time stability is better than 0.5% of full
scale per week and temperature stability is better
than 0.05`7r of full scale per deg C. Offset current
is less than 10 - "A. Display rate may be adjusted
from 24 readings per second to one reading per
10 seconds. Isolation of circuit earth from chassis
earth is greater than 106!. shunted by 0.02ií.
Circuit earth may be floated up to ± 100V with
respect to chassis earth. Accuracy is from ± 0.5
to ± 0.2% over the full measurement range.
Power requirements are 105 -125V or 210 -250V
a.c. in 50Hz or 60Hz versions, and dimensions
are 130 x 482 x 254 mm. U.S. price 81495. U.K.
office: Keithly Instruments Ltd., P.O. Box 43,

Reading, Berkshire.
WW 308 for further details

Programme -pin With
Integral Diode

Although programming pins are available with
provision for wiring -in the diode, Sealectro has
now produced a component holder programme pin

with the added facility of measuring and displaying
digitally the ratio between two speeds being
measured as well as the absolute speeds. Instruments may be 4, 5 or 6 decade with timebase fixed at
either 1 or 10 seconds, or with the timebase variable
in 1ms steps from zero to 9.9995, allowing the
display to be normalized to standard units (r.p.m.,
ft/sec., etc.). A counting rate of up to 106 seconds is
possible. Input signals can be taken from any
sensor which provides a pulse train of recurrent
frequency bearing a direct relationship to the
parameters being measured. Suitable sensors,
including magnetic pick -offs, photo-electric
detectors and photo-electronic tacho-generators
are available from the makers. A b.c.d. output can
be provided for control purposes or for the operation of printers or data-loggers. Orbit Controls
Ltd., P.O. Box 16, The Runnings, Cheltenham,
Glos. GL51 9PL.
WW 312 for further

details

announced by Keithley Instruments, of Ohio,
U.S.A. The new transistor instrument, model 155,
is battery operated. Input impedance varies from
1M on the most sensitive range to 100Mí: and
the makers add that there is "excellent immunity"
from a.c. interference. An m.o.s. f.e.t. chopper is
employed in the input circuit to provide good
zero stability. Accuracy is ± 1% of full scale at recorder output, 2% of full scale at the meter.
Recorder output is ± 1V at up to lmA. An overload
feature allows up to 1200V to be momentarily
applied to any range. Normal mode rejection is
such that an applied 50-60Hz signal 80dB greater
than full scale peak -to-peak will not affect the reading. A common mode voltage 120dB greater than
full scale will not affect the reading. Operating
power is derived from four internally mounted zinccarbon batteries and a power unit accessory is
available which permits operation from a.c. mains
supplies. Model 155 measures 133 X 210 x 170 mm
and weighs 2.7kg. Price 8325. U.K. office:
Keithley Instruments Ltd., P.O. Box 43, Greyfriars
Road, Reading, Berkshire.

wW 304 for further details

Designer's P.C. Board

Rapid construction of circuits at the design and
prototype stages of development is provided by
the "Tri- board" breadboard comprising a copperclad laminate, etched to leave rectangular lands
of copper. Four continuous strips running the
length of the board can be used as power supply
and earth busbars and large strips at each edge
serve for termination of input and output leads.
Supplies are in glass fibre and s.r.b.p. laminates
in grades suitable for cold punching or cutting.

Thick -film D.C.
Voltage Regulators

comprehensive range of thick -film standard
circuits has been introduced by Morganite Resistors Ltd. This range includes compatible positive
and negative d.c. voltage regulators with output
voltages from 3 to 32V. Built -in short-circuit protection and output voltage are adjustable by the
addition of external resistors. The units have an
operating temperature range from -55° to
+ 125°C with a maximum load capability of 500mA,
and a load regulation of ±0.05 %. Only 25.4 x
12.7 x 4.3mm high, these units are manufactured
using cermet thick -film passive elements fused to
an alumina substrate, chip semiconductors are
bonded to the substrates and attached to the passive
elements by thermo-compression gold lead bonding.
The addition of an alumina cover seals the unit.
Regulators with a voltage range of 5 to 28 volts,
load capability of 750mA and load regulation of
0.003%r /mA are also available. Morganite Resistors
Ltd., Bede Industrial Estate, Jarrow, Co.Durham.
WW 330 for further details
A

which incorporates an integral diode, type 15920.
The diode is rated at 50V p.i.v., 200mA and is
connected with cathode-to-tip polarity. A silverplated stem minimizes contact resistance. Sealectro
I.td., Farlington, Portsmouth, Hants.
WW 311 for further details

Audio Equalizer

Full compensation in broadcast audio channels
comprising treble and bass boost and cut together
with mid -lift and cut at four spot frequencies is
provided by EQ Series equalizers from Elcom.
The transistor amplifier which has unity voltage
gain is accessible for service on a hinged p.c. board.
Input and output impedances are 600 Q unbalanced
and output level is + 15dBm maximum. Frequency
characteristics are as follows: flat position + 1dB
20kHz; presence + 10dB in 2dB steps at
30Hz
1.4, 2.8, 4.0 and 5.6kHz; treble -15dB to + 12dB in
15dB to + 12dB in 3dB steps.
3dB steps; bass
Noise is -90dBm and distortion ranges from
0.03% at OdBm output to 0.3% at -4- 15dBm.
Operating voltage required is 24V or 50V at 20mA.
The equalizer front panel measures 177 x 621nm
and it is 190mm deep. Elcom (Northampton) Ltd.,
Weedon Road Industrial Estate, Northampton.
WW 328 for further details
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Board size is 190 X 140mm, 1.6mm thick with
28g copper. Roller tinned finish is standard. The
makers claim that the Tri-board may be used
over and over again. Price: 15s (75p) in glass
fibre, 9s 6d (47 }p) in s.r.b.p. laminate. Tric
Instruments Ltd., "Allington", Dartford Road,
Farningham, Kent.
WW 301 for further details

Avalanche Diode Sources
-

Null Detector /Microvoltmeter

Sensitivity from 1pV to 1000V full scale is the
main feature of null detector /microvoltmeter

-

r._eses

--

--

Digital Tacho- ratiometers

Orbit 70 range of digital tacho-ratiometers by
Orbit Controls of Cheltenham comprises a number
of twin-channel frequency measuring instruments

www.americanradiohistory.com

18GHz
Available over the frequency range 5
new avalanche diode sources by Interplanetric
contain built -in solid-state current control circuity
which require a 90V power supply and exhibit ar
effective source resistance of 50kQ. Additiona
power drain on the supply is typically 250mW. Tht
benefits of current control are improved amplitude
and frequency stability with variations in powe
supply, protection against reverse polarity and over
voltage plus a reduction in incidental a. m. an
power output uniformity from unit to unit. As
adjustment is provided to change the power outpu
over a moderate range without changing the suppl,
voltage, the resultant frequency change bein
typically 5MHz/mA. Centre frequency setting
hold to within 0.5% over the temperature rang -40° to +70°C and second harmonic output i
the 20-GHz region is typically 40dB down. Intel
planetric, 39-49 Cowleaze Road, Kingston -upon
Thames, Surrey.
WW 332 for further details
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Unitor Pattern 103 DEF- 5325 -1 reporting for heavy duty!
McMURDO UNITOR MICRONECTOR IS THE FIRST CONNECTOR TO GET MINISTRY OF DEFENCE APPROVAL TO

mcmurdo
facility
great

for service

DEF' SPECIFICATION 5325 -1

Ministry Approval Certificate 1693 was the honour earned by
McMurdo Unitor Pattern 103 - the toughened version of the universally trusted Micronector.
With specially treated contacts and D.A.P. moulding the Unitor
is ready to do battle with extremes of environmental conditions.

Member of the Louis Newmark Group,

with access to the combin ad facilities
of all other member companies.

Send for data sheet and further information to:
The McMurdo Instrument Co. Ltd.
Rodney Road, Portsmouth, Hants.
Telephone 35361 Telex 86112

polarised for simple, trouble -free connection and is available
with a range of covers and masks similar to those supplied for the
Micronector range. The full range of 7, 14, 26, 34, and 50 -pole versions
of the new Ministry of Defence approved Unitor connector are
It is

available.
EH t®

EIM

®® N

Authorised Stockists: -LUGTON & CO.LTD.,

209 /210 Tottenham Cou t Road, London W.1. Tel: Museum 3261. SASCO, P.O. Box No. 20, Gatwick
Road, Crawley, Sussex. Tel: Crawley 28;00 (also Chipping Sodbury 2641, Cumbernauld 25601 and Hitchin 2242)and
agents in principal overseas countries

WW-112 FOR FURTHER DETAILS
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TAKE A GOOD LOOK
The Cossor CDU 150 Joint Services CT 531

£470
CDU 150 is a fully transistorised general purpose
versatile oscilloscope with many advanced features
and extremely high engineering quality.

Bandwidth DC 35 MHz at 5 mV /cm Dual Channel.
Large (8 x 10cm), bright display.
Measuring accuracy ± 3 ° `X' and `Y'
all ranges.
Full delayed timebase facilities with
gated mode.
Compact, rugged, lightweight.

-

,

The Cossor CDU 150 has been selected, in open
competition, from a wide range of commercial
oscilloscopes by the Joint Departmental Radio and
Electronics Measurements Committee to be the
general purpose oscilloscope for use by the British
Armed Forces and associated Ministry Departments.
The CDU 150 satisfied the exacting requirements of
this committee in respect of electrical performance,
construction, and ease of operation and maintenance.
Take a good look at the Cossor CDU 150 - send for
comprehensive literature.

Cossor Electronics Limited, îassor Instruments (Industrial Products Group)

The Pinnacles, Elizabeth Way, Harlow, Essex, England
Telephone: Harlow 26862 Cables: Cossor Harlow England Telex: 81228
WW -113 FOR FURTHER DETAILS
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Oscilloscope Trolley
An instrument trolley made in a variety of versions
to suit almost every known make of oscilloscope is
announced by Avoncel. It costs £25 and can be
ordered by simply stating the make and model
number of the oscilloscope for which it is required.
Of welded construction, the framework (25.4 x
25.4 mm) is of 14 gauge mild steel with 14 and 16

241

and mechanical rigidity. Silicon transistors are
employed throughout and an 11 -in rimguard
c.r.t. Construction is of four printed circuit panels
with heavy components mounted on the unit
chassis. Both composite and non-composite video
signals will be accepted and these may be bridged
or terminated by the operation of toggle switches
on the rear panel. Model 11T /S may be fitted with
an additional optional circuit module producing
random mixed syncs, which are fed from the
monitor via a coaxial connector on the rear panel.
This facility allows the outputs from several
cameras to be fed into a singled monitor via a
video switching unit without incorporating an
independent synchronizing pulse generator. The
random mixed syncs with frame pulses locked
to the mains may be used to lock the associated
cameras, providing stable displays on camera
switching. Prices: £195 (11T) and £205 (11T /S).
Electronic Control and Surveillance Ltd., Queens
Head Court, Newark -upon-Trent, Notts.
WW 302 for further details

25kV E.H.T. Unit
An e.h.t. unit suitable for providing the 25kV

gauge mild steel shelves. Good stability is claimed
with 113kg load. Features include a fail-safe top
shelf adjustment which enables the viewing angle
to be adjusted from 0-20 °. Both top and bottom
shelves have lipped edges and the top shelf is fitted
with adjustable back stops. Four -inch swivel castors
are fitted; the two front castors are equipped with
brakes. A four-way 13A power distribution box is
fitted. Avon Communications and Electronics
Ltd., 318 Bournemouth (Hurn) Airport, Christchurch, Hampshire.
W W 316 for further details

e.h.t. supply to most projection television receivers
and for conventional shadowmask tubes when
separate circuits are used for line deflection and
e.h.t. is announced by Valradio. The circuit recommended for use in conjunction with the e.h.t. unit
includes a feedback regulator to provide zero
output impedance between no load and the maximum current of 350 ttA. The 25kV is smoothed

11 -in

Television Monitor

Picture monitors for use in industrial and educational television systems have been introduced
by E.C. & S. of Newark. They are models 11T
and 11T/S and are especially suitable for mobile
duties because of their compactness, light weight

Tunnel Diodes

miniature tunnel diodes announced by
Mullard have a switching time of one nanosecond
and are primarily intended for use in the switching
circuits associated with ferrite-core memories.
The diodes, type AEY25 and AEY26, are in DO-17
encapsulations that are only 2.54mm long and
2.8mm in diameter -small enough to be mounted
around the edge of the matrix plane. Consequently,
very short connecting leads can be used and high
operating speeds are achieved. Operating characteristics are: maximum forward current 50mA;
typical peak current 4.7mA (AEY25), 5mA
(AEY26); peak voltage 75mV; and valley voltage
330mV. Ratio of peak current to valley current
(!p //r) is typically 6. Mullard Ltd., Torrington
Place, London, W.C.1.
New

WW381 for further details

Broadband Miniature
Amplifier

Transient Voltage
Suppressors
Two new types, designated the KSA and KSL
series, have been added to the range of Klip -Sel
transient voltage suppressors by International
Rectifier. These units are designed to give protection to electrical equipment and systems which are
subject to voltage transients and the new series
utilizes a new type of selenium plate offering
improved reliability and reduced steady state
power loss. International Rectifier, Hurst Green,
Oxted, Surrey.
WW319 for further details

nections are provided in a single plane at standard
pitch so that direct insertion into a printed board is
possible. Metric spindles and bushes are standard
and the usual facilities such as concentric shafts
are also available. Professional Components Division, Plessey Components Group, Titchfield,
Hampshire.
WW380 for further details

new low -noise transistor amplifier by Electra/
Data Inc., U.S.A., covers the entire v.h.f. and
and u.h.f. frequency bands and is contained in a
shielded package no larger than a normal coaxial
connector with 7-mm input and output plug -andsocket features. It has input and output impedances
of 5052 (nominal) and requires only a single negative 18V, 20mA d.c. power source. The amplifier,
model A10, has a 10dB gain response from 201000MHz and greater than 18dB from 50- 850MHz.
Increased gain can be obtained by cascading two
or more units. Noise figure is 4dB (typical), 5dB
(max). Weight of the unit is 21g and the price for
single quantity $300. Electro/Data Inc., 3121
Benton Street, Garland, Texas 75040, U.S.A.
WW315 for further details
A

and fed via a 700mm screened cable to an outlet
plug to fit Mullard c.r.t. type MW2. Power supply
requirement is 350V at up to 70mA at an effective
impedance of 400 -600 S? Size of the e.h.t. can is
107 X 107mm with an overall height of 127mm
including the top connections. Valradio Ltd.,
Browells Lane, Feltham, Middlesex.
WW 305 for further details

Flexible Switch Innovation
Described by Plessey as a "new concept in rotary
switch techniques" their new PrintSwitch features
a unique printed pattern which enables any contact
configuration to be obtained by removal of unwanted inter-connections. Shorting or non -shorting
contacts on a single pole can easily be arranged.
To this has been added better standards of reliability
by the elimination of contact alignment problems
associated with conventional clipped wafer switches.
The PrintSwitch uses a printed epoxy glass stator
assembly and rotor contact pressure is obtained
from low -rate coil springs. Dual-compression
springs and rollers are used for indexing. All con-
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Letter from America

Here is a success story that is worth recording. Back in 1939, two electronics engineers
decided to go into business for themselves
and so they began in a garage with a total
capital of about S500 (then worth about
£120). At first they made a few diverse and
exotic products but then moved into the instrument business with an audio generator.
This was an RC device and eight of these
instruments were used by the Disney studios for sound effects in the famous "Fantasia" film. Soon the garage became too small
as more and more instruments were added to
the range. Such was the phenomenal rate of
expansion that by 1956 annual sales had
sky-rocketed to 520 million, reaching the
incredible figure of $200 million by 1966
and $ 265 million last year. As you have
probably guessed, the two engineers are
William Hewlett and Dave Packard. The firm
now employs over 13,000 workers all over
the world and Dave Packard is now Deputy
Secretary of Defense in the Nixon Administration. This appointment has met with some
criticism on the basis of HP's large business
deals with the U.S. Government. Although
Dave Packard has resigned from the company and placed his S300 million stock in a
charitable trust the critics say could he
really be impartial to his own firm even if he
sold all his stock? On the other hand, his
supporters argue that the government
should not be denied the services of so
talented and experienced an executive just
because he is successful!
There are now nearly 20 million American
households with colour TV-something like
33% of the total. Sales of colour receivers
increased more than 10% in 1968 to
5,771,000 of which 800,000 were imported
from Japan. The import situation is even
worse in Canada where the influx of Japanese receivers increased from 3.7% in
1965 to more than 25% at present. The
president of the Canadian Electronic Industries Association said recently that no less
than 56% of all TV sets with 19 -inch screens
or smaller are imported from Japan. About
190,000 colour sets were sold in Canada
last year and the 1969 forecasts are up to
250.000.
Curiously enough, varactor diodes are not
used as tuning elements in American television sets. This is in sharp contrast to
European practice: if I remember correctly
Grundig used them as far back as 1965. The
reason is mainly due to technical difficulties

arising from the large number of channels
involved. Manufacturers must provine a
choice of 12 channels in the v.h.f. band plus
another six in the u.h.f. range. So selectivity
becomes a problem and there is the added cost
of the switches to contend with.
Infra-red systems for night vision
(Snooperscopes!) were used in World War II
and I believe some are still employed in
Vietnam. Now a much better method has
been devised using lasers. The complete system comprises a laser diode, optical assembly,
infra -red tube, modulator and delay circuitry and a 28 -volt battery. Coherent light from
the gallium arsenide laser is pulsed to the
target and the tube is cut -off until the ray
returns to prevent ambient light from entering. The reflected pulse switches the tube on
and the viewer sees the target image on the
lens. To see moving objects the instrument
can be switched to a d.c. mode and then
when once located the object can be watched
with greater definition by reverting to the
pulse mode. Range is said to be up to 300
feet and the weight of the whole outfit is 15
lb. It is priced at $3,000 (£1,250) and the
maker is Laser Diode Laboratories, Inc.
Westinghouse have developed a TV
pick-up tube which if not capable of seeing
in the dark, will certainly operate with extremely low illumination. It uses the principle of secondary emission (s.e.c.) and has a
rated sensitivity of 20,000 microamps per
lumen. They are used in the colour cameras
for medical purposes, electron microscopes,
and industrial and military applications
where a good resolution under low lighting
conditions is required.
General Telephone & Electronics Corporation are also working with lasers and they
disclosed recently that they had evolved what
they termed a "technological breakthrough"
in the use of lasers for large- screen colour
TV. Picture sizes up to 48 by 31 inches have
been achieved although it was emphasized
that the system is still very much an experimental one. The system uses two lasers
to produce three laser beams. A krypton gas
laser provides red light and an argon laser
gives blue and green light. The beams pass
through electro- optical modulating equipment where signals from a standard colour
receiver are impressed on them. An arrangement of mirrors then combines the three
beams into a multicolour beam which
travels to a prism that splits it into a pair of
similar full-colour beams., The two full-
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colour beams are then directed by mirrors to
a rotating 15 -sided mirror which scans them
in rapid succession, producing the horizontal lines needed for a TV picture. The
scanned beams are then reflected to a
vibrating mirror that produces vertical
motion. From there the light rays are
reflected to a large screen where the picture
is produced.
Ultrasonics are used for all kinds of things
these days and recently I carne across ultrasonic bird repellers. These are made by a firm
rejoicing in the name Bird -X of Chicago and
work in the 20-kHz range. One model uses a
transistor oscillator and the other is operated
by compressed air with focusing reflectors.
The 59th annual Boat Show held recently
in New York attracted a very large attendance and exhibitors were very optimistic
about the future. With good reason -sale!
now top 515,000 million and there are now
more than 8 million boat owners in the U.S
Electronic devices were well in evidence anc
one of the most interesting was a "wrist
range finder" made by Hartmann. This gadget is a micro-miniature depth sounder
worn like a wrist watch for skin divers. It ha!
a range of 360 feet and has been tested tc
withstand submersion to 220 feet. The
device can tell the wearer the distance to the
bottom, to the surface, to underwater obstructions or to other swimmers. The
price? $129.99 (say f50). Dozens of radio
telephones were to be seen but here tht
situation is complicated by an F.C.C. regula
tion which states that January 1971 is the
latest date for the installation of a.m. transmitters using the 2 -3 MHz marine band.
However, sales of the new more expensive
f.m. units have been relatively slow and the
actual figures show less than 200 f.m. unit
out of a total number of some 167,000. Ont
of the reasons might be due to some confusio
over F.C.C. cut -off dates and also whethet
amplitude modulated s.s.b. will be permitted
This state of affairs is not entirely due tc
F.C.C. vacillations but rather to the necessiti
of co-ordinating with the requirements o
the International Telecommunication Union
The manager of Raytheon Marine Product
Division said that sales of v.h.f. /f.m. radio
telephones have yet to capture a mass marke
because of their higher price and to an under
standable inertia on the part of the genera
public until definite time schedules ar
announced by the F.C.C. He went of
to say that he expected that the final dat
for the use of a.m. radio telephones exceç
those employing s.s.b. would be 1977 afte
which only v.h.f. /f.m. equipment could b
used.

Radar may well be standard equipmen
on millionaires' yachts, but it is still
luxury item for most boat owners, neverthe
less, prices are coming down. For example
Kelvin Hughes had a radar system at les
than $2,700 (£1,100) and small boat system
were also shown by Decca and Astaron Birc
Some of the larger, expensive boats were nc
only equipped with the latest navigations
aids but boasted wall -to-wall carpeting, 'II
stereo and a full complement of washin
machines, dishwashers, and other gadgets i
the galley-sorry- kitchen! About the onl
thing missing were Bird -X devices to keep th
sea -gulls offl
G. W. TILLETI
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Public Address Equipment
The A.P.A.E's Coming -of-age Show at Harrow

This small but exclusive annual exhibition
of public address equipment, arranged under
the auspices of the Association of Public
Address Engineers, was again held at the
King's Head Hotel, Harrow, from March
11th to 13th. This year's show marked
the Association's 21st anniversary. The
exhibition of equipment which ranged from
large custom -built desk console systems to
handy personal p.a. kits was supported by a
series of lectures giving to the show an
atmosphere of an annual swopping of ideas.
Transistors and printed circuits have enabled the modular type of construction to be
employed almost invariably in new equipment so that versatile installations can be
achieved using a minimum of components by
exchanging only the significant section of the
total circuit. Because of the arduous conditions
in which p.a. equipment is expected to operate,
most of the housings are robustly constructed, and in some cases speakers were proofed
against corrosion and even against flame.
Public address work, mobile p.a. in particular, can be an untidy business requiring the
plugging and unplugging of ancillary units
between installations and "hooking-up" a
variety of configurations of microphone and
music inputs, speaker outputs and so on, to
satisfy the requirements of individual functions. Most manufacturers have commendably adopted the DIN specification for
their inputs and outputs but the p.a. equipment handler may be tempted to question
the ability of the DIN -type plug and socket
to withstand the inevitable rough handling it

display was a sophisticated desk console by
Audix which, although appearing in a standard version, can be varied to accommodate
different combinations of sound and control
equipment. Consoles are normally custom
designed and are intended for lecture
theatres, concert halls and the like. Combinations include microphones, tape recorders, gram turntables and radio tuners with
the usual level controls on each channel,
output metering and circuit switching. The
output is suitable for feeding via G.P.O.
lines to remote power amplifier and speaker
distribution networks. At the other end of
the scale there was what might be described
as a one -man public address system, the
Bouyer Clubflex 201. This is a French
import shown by D. A. Lyons and Associates.
It comprises a collapsible microphone stand
to which is clamped a quadruple unit
column -type loudspeaker and reading lectern.
The speaker unit contains a 5 -W amplifier
and eight U2 batteries. The equipment
features a dynamic hand microphone which
can be removed from the stand and has a
reasonable length of connecting cable to
allow the talker to move about if required.
The Clubflex 201 weighs 3.9kg and costs
64gn (£67.20). Ultra Electronics Ltd. were

nag

will receive.

One welcomed innovation at this year's
show was the introduction by the A.P.A.E. of
a 45 r.p.m. test disc costing 15s (75p). This is
the first time that a facility of this sort has
been available to the p.a. engineer and with it
he can apply a more professional touch to
the testing of his installation. Instead of the
"one, two, three . . . testing", kind of
exercise the installer will simply start the
test record then check his equipment for
volume levels, speaker phasing, and correct
functioning generally. The first side of the
record contains three minutes of male
speech ending with 30 seconds of talking
away from the mic, followed by three
minutes of female speech. The second side
contains selected test phrases followed by a
1 -kHz tone, a warble tone, and pink ànd
white noise.
Of the equipment being shown, the largest

Philips stack-unit p.a. assembly
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featuring their TAM25 and TAM50 amplifiers which are basically power output stages
of 25 -and 50-W rating respectively. The
amplifiers are designed with a separate section on the chassis containing just six edge
connectors for the insertion of plug-in p.c.
boards. Individual boards are available for
microphones, radio, records, tape, etc., thus
enabling the role of the installation to be
changed quickly. A further six inputs could
be added to the system by means of a separate
audio mixer. One permutation of modular
assembly is simply to stack units one on top
of the other as required, a method favoured
by the Philips Division of Pye TVT. The
cases are designed to fit one on to the other
in building -brick fashion and thus, using
three basic amplifiers of 25 -, 50- and 100-W
output and three types of preamplifier, nine
different combinations are possible. For
future extension additional units can be
added to the stack including a radio tuner,
record player, tape recorder or signal switching unit.
Microphones to be seen at the show were
many and varied but there was a handful of
new types. There was, for instance a Reslo
dynamic microphone type SL1 in the high quality bracket at a cost of £38. It has a
frequency response of 100- 16000Hz and
sensitivity 84dB below 1V /dyne /cm2. Available in low- or medium impedance versions,
response is omni -directional.
Another new range of microphones was
the Series 4 by Lustraphone. Of these the
4-10 and 4 -11 are respectively desk and
lavalier type using the same microphone
head. Frequency response is substantially
flat from 200 Hz to 11kHz with an omnidirectional pick-up pattern. Output level is
-86dB at 50f2 at 1kHz (0dB =
IV /dyne /cm2); high- and low -impedance
versions are available. No dramatic developments were to be seen in loudspeaker
design but one feature worthy of mention is
the use of glass fibre for the construction of
re-entrant horns in place of metal. This
material is used in the construction of Rola
Celestion's model FG and it makes the
speaker impervious to salt air on boat decks
or chemical atmosphere in some industrial
plants. Rola Celestion is not the first speaker
manufacturer to use glass fibre construction but it does no harm to be reminded that the electronics industry generally,
probably more than any other industry,
takes every opportunity to exploit the benefits offered by new materials.
An important aid to audio engineers, particularly in locations where high ambient
noise is troublesome, is a new portable sound
level meter (model SLM3) by Acos. The
SLM3 complies with BS 4142, making it
suitable for the measurement of industrial
noise nuisance and BS 3425 for measurement of vehicle noise, so that its use could
widen the scope of p.a. dealers' activities.
Fast and slow meter damping facilities are
provided (peak and average levels) and an
output socket enables the meter to be connected to a pen recorder. The sound level
meter comes in an attache case kit which
includes accessories to extend the range and
scope of the basic instrument, comprising
an amplifier module, calibrator unit, windshield, comparator unit (for differential
measurements), tripod and extension lead.
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Test Your Knowledge
Series devised by L. Ibbotson*

(d) it has a low cut -off frequency above
which no energy is radiated.

B.Sc., A.Inst.P., M.I.E.E., M.I.E.R.E.

12. Acoustics

1. At a point in free air carrying a plane
travelling sound wave the excess pressure
variation with time is observed to be sinusoidaL The particle velocity at this point will
(a) be constant
(b) be constant in magnitude, but change
in direction when the excess pressure
changes sign
(c) vary sinusoidally with time in phase
with the pressure
(d) vary sinusoidally with time in phase
quadrature with the pressure.
2. The velocity of an audible sound in free
air depends on
(a) the total air pressure
(b) the absolute temperature
(c) the frequency
(d) the intensity.
3. A sound source moves towards and away
from the observer in a cyclic manner. The
observed frequency
(a) is unaffected
(b) is increased
(c) is decreased
(d) rises and falls cyclically.
4. The overtones produced by a closed organ
pipe are
(a) inharmonic
(b) all harmonics of the fundamental
(c) odd harmonics of the fundamental
(d) even harmonics of the fundamental.

5. On a piano (tuned in equal temperament)
middle C is found to have a frequency of
260Hz, the C above it 520Hz. An octave has
12 semitones. The frequency of the note 6
semitones above middle C (F #) will have a
frequency
(a) 260 x I Hz
(b) 260 X
12 Hz
(c) 520 X
12/6 Hz
(d) 260 X V2 Hz.
6. Two pure sound tones, one at 100Hz the
other at 1000Hz, sound equally loud. The
threshold of audibility is 10-'2 watt per
square metre at 1000Hz, 10-9 watt per square
metre at 100Hz. The loudness levels of the
two signals in phons
(a) are the same
(b) differ by 3dB
(c) are in the ratio 3:1
(d) are in the ratio 1000:1.

The dynamic range of human hearing at
frequencies around 1kHz is of the order of
7.

(a) 10dB

West Ham

College of Technology, London, E.15.

(b) 60dB
(c) 130dB
(d) 200dB.

The mechanical response of the moving
parts of a loudspeaker or microphone can
conveniently be analysed using methods
which are analogous to those of electric circuit
analysis. If force is regarded as analogous to
voltage the mechanical analogue of inductance
8.

is

inertial mass
(b) compliance (the
(a)

(c) viscous

recipocal of stiffness)

friction

(d) velocity.

The moving parts of a loudspeaker have
at a given frequency a mechanical impedance
Z.,. The extra electrical impedance introduced by the motion of these parts (the
motional impedance) is
(a) directly proportional to Z,,
(b) directly proportional to Z,,2
(c) inversely proportional to Z,,
(d) inversely proportional to ZZ
10. The fundamental resonant frequency of
a cone loudspeaker should be
(a) below the lowest frequency which it
is required to radiate
(b) in the centre of the range of frequencies
which it is designed to radiate
(c) above the highest frequency which it
is designed to radiate
(d) outside the audio range of frequencies.
11. A simple cone loudspeaker becomes increasingly ineffective as the frequency of the
sound which it is required to radiate increases
above a value corresponding to a wavelength
equal to the circumference of the cone. Select
the factor below which is not relevant
(a) the radiation from the cone becomes
increasingly directive
(b) there is a fall off of total radiated power
(c) the cone "breaks up"
(d) cancellation can occur between radiation from the two sides of the cone.
12. An exponential-horn loaded loudspeaker
can give uniformly efficient energy conversion over the whole of the audio frequency
range provided the mouth is sufficiently large.
The horn must, however, be long because
the taper must not be too sharp. The disadvantage of a short horn with a wide mouth is
(a) it exhibits resonances at low frequencies
(b) it exhibits resonances at high frequen9.

cies
(c) it has a high cut -off frequency below
which no energy is radiated
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13. Of the following types of microphone one
requires an applied d.c. potential
(a) a crystal microphone
(b) a capacitor microphone
(c) a moving -coil microphone
(d) a ribbon microphone.
14. A ribbon microphone and a crystal microphone (both normal of their type) feed amplifiers which are adjusted so that the output
is the same from each when the two microphones are exposed to a plane sound wave in
free air. Both microphones are placed in a
large tube, which supports a total standing
wave of sound, at a pressure antinode. The
output will be
(a) very small from both
(b) very large from both
(c) large from the ribbon microphone,
small from the crystal microphone
(d) large from the crystal microphone,
small from the ribbon microphone.

15. The basic polar diagram of a normal
ribbon microphone is
(a) figure-of-eight at all frequencies
(b) omnidirectional at low frequencies;
figure-of-eight at high frequencies
(c) omnidirectional at high frequencies;
figure-of-eight at low frequencies
(d) omnidirectional at all frequencies.
16. It is normally accepted that the optimum

reverberation time for a small room in which
music is to be reproduced should
(a) be the same for all frequencies
(b) decrease uniformly with increasing
frequency
(c) decrease with increasing frequency up
to about 1kHz and remain constant for all
frequencies above this.
(d) be constant with increasing frequency
up to about 1kHz and decrease with increasing frequency above this.
Answers and comments, page 247

"Test Your Knowledge -11"
I must apologize to readers for question 6 of No.11.
The answer which I gave is incorrect, and the
alternative solutions given in the question are
inappropriate.
R.F. amplifiers of the sort ahown are generally
designed on an impedance matching basis for
maximum power transfer. Thus the input impedance of the next stage will be transformed to
such a value that it is presented to the transistor
as equal to its output impedance (Losses in the coil
can generally be neglected). With the usual values
of input and output impedances a parallel tuned
circuit connected directly across the transistor
would require, to give the optimum bandwidth
for amplitude- modulated sound reception, values
of inductance and capacitance which are inconvenient; the capacitance value required is very
large. A smaller value of C can be used if a larger
tapped coil is used in the way shown so that the
required values of L and C are presented to the
transistor. The transformed impedance of the next
stage presented to the transistor must still be the

same.
If, with a stage designed in this way, the collector connection were moved to point Q on the
diagram, the bandwidth would be too wide, not
too narrow as suggested by my answer.
I am indebted to Mr. M. G. Scroggie for drawing my attention to this fact.
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World of Amateur Radio

by R.S,G.B. will be held during May, including 144 MHz portable (May 3 -4); 432 MHz
open (May 24 -25); and 1296 MHz (May
(24 -25). G3GZL was winner of Section A of
the 144 MHz c.w. contest held during January. G3VPK of Chelmsford led the field in
the 70 MHz contest held during February.

American amateurs recently regained the
2300 MHz record with a 225 -mile contact
using pulse techniques. Both stations were
at about 1500 ft and it is believed the
contact was effected by scatter propagation.

Gift to Mauritius Amateurs
The Johnson Viking Ranger II transmitter
donated to the Mauritius Amateur Radio

Famous Contact Recalled
link with perhaps the most famous
amateur contact of all time -the first twoway, short-wave, transatlantic contact of
November 28, 1923 -has been broken with
the death on January 21 of Leon Deloy
ex -8AB of Nice, France. It was Deloy, more
than any other European, who was responsible for starting the rush to shorter
wavelengths. In the Spring of 1923 he began
experiments on about 100 metres and soon
formed the opinion that these wavelengths
could "render immense and unsuspected
service in long distance work". During that
summer he visited the United States and
arranged with Warner, Schnell and Handy of
A.R.R.L. to try such wavelengths in the 1923
transatlantic tests. On his return to France
Deloy began a long series of tests with E. J.
Simmonds, 20D of Gerrards Cross. In late
November, he cabled A.R.R.L. asking them
to listen for him on 100 -110 metres. Fred
Schnell, 1MO, received strong signals from
him on November 27, and the following
night two-way contact was made with
Schnell reporting 8AB's signals as "U ALSO
VY QSA TWENTY FEET" indicating that
he estimated the signals were strong enough
to be heard 20ft from the headphones!
Almost immediately contact was also established with John Reinartz, 1XAM, and the
historic three -way contact continued for
several hours. As news of this success became
known, the great rush by other amateurs
and many commercial communications organizations to exploit the shortwaves gained
momentum.
A

New Award Stimulates H.F. Activity
The level of DX activity on the main h.f.
bands seems to have been stimulated by a
new A.R.R.L. "Five Band DX Century Club
Award ". This sets amateurs an extremely
tough requirement of contacting 100
different countries on each of five h.f. bands:
3.5, 7, 14, 21 and 28 MHz, and only contacts
made after January 1, 1969 are counted.
Considerable Commonwealth activity was
also noted during the annual B.E.R.U. Contest, organized by the R.S.G.B., during early
March and held this year under good propagation conditions. Some of the overseas participants were heard giving contact serial
numbers well over 500, and the 14 MHz
long and short paths to Australia were open
for many hours.
In general, however, many British

amateurs have become concerned at the
lower level of h.f. activity apparent in this
country in recent years, with a high percentage of licensed amateurs now apparently
inactive on these bands. This is believed to be
due in part to the continued problem of
avoiding causing interference to television
reception. It is hoped that more activity will
be possible by using such techniques as
absorptive low-pass filters (with which v.h.f.
harmonic energy is separated from the h.f.
power by means of cross-over filters and then
dissipated in a resistive load) and various
forms of ferrite transformers and baluns to
reduce entry of fundamental and harmonic
power into television receivers along the
outer screen of coaxial feeder cables. Firm
hope for the future is based on British
television "duplication" plans since u.h.f.
TV appears appreciably less susceptible to
interference than Bands I and III, with
Channel 1 notoriously suffering.
Long -distance V.H.F.
A new 144 MHz record is being claimed
for a "moonbounce" contact between the
Swedish station SM7BAE and New Zealand
ZL1AZR. SM7BAE has also worked California on c.w., and has received s.s.b. from
K6MYC. During March, the Rhodesian station, ZE1AZC on 50 MHz has been reported
for the first time in the U.K., having been
heard by G3JVL probably due to transequatorial propagation. Several good aurora
DX openings on 144 MHz occurred during
March. At an R.S.G.B. meeting, C. Newton,
G2FKZ, put forward the view that, during
aurora openings, longer east -west paths are
possible at the beginning and end of such
periods, and advised amateurs to continue
operation in these conditions to about 02.00.
He believes that "afternoon" auroral openings are produced by a different mechanism
and do not give rise to such long distances.
D. Hayter, G3JHM, predicted that "double
hop" paths would be found feasible during
sporadic E conditions, and that this could
result in contacts between the U.K. and
Middle East on 70 MHz. He announced that
the Gibraltar beacon station ZB2VHF will
soon be transmitting simultaneously on the
50, 70 and 144 MHz bands. Rhodesian 50
MHz beacons have been reported on a
number of occasions in Gibraltar, where the
South African beacon ZS6VHF has also been
received.
Several v.h.f. and u.h.f. contests organized
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Society by the American Radio Relay
League was recently handed over to the
chairman of the society Paul Caboche
(VQ8AD) during an informal ceremony at
the United States Embassy. In making the
presentation, William B. Hussey, the Chargé
d'Affairs, displayed a real interest in the
society's training programme and disclosed
his own earlier interest in amateur radio.
News has been received that the construction
of the transmitter is finished and the first
QSO was made on 20 metres c.w. with
station K6QPH /4 in South Carolina. It is
hoped to install the transmitter in the
society's clubroom and Region 1 of the
I.A.R.U. has agreed to give assistance in
providing a companion receiver.

Reciprocal Licensing
The current issue of the I.A.R.U. Calendar
lists the names of 41 countries and their
amateur societies, together with the names
of those countries whose amateurs are
accorded eligibility for amateur operating
privileges when visiting that country.
Information is given regarding the address
from which forms and assistance in
making application may be obtained. In
the case of the United Kingdom, reciprocal licensing agreements have been
signed with Austria, Belgium, France,
Netherlands,
Morocco,
Luxembourg,
Israel, Finland, Denmark, F.R. of Germany, Portugal, South Africa, Sweden,
Switzerland, United States and all Commonwealth countries. Information can be
obtained from the Radio and Broadcasting
Department of the G.P.O.

In Brief: A special station GB2HRH will
operate at Caernarvon from June 28 to July
6 to mark the investiture of the Prince of
Wales.... Indonesia has notified I.T.U. of the
withdrawal of objections to YB amateurs
working other countries. . . . An I.A.R.U.
Region 1 Conference is being held in Brussels between May 5 and 10.... The c.w.
section of the U.S.S.R. "Peace to the World"
h.f. contest takes place from 09.00 May 3 to
21.00 May 4, on all bands from 3.5 to 28
MHz. . . . R.S.G.B. 1.8 MHz direction
finding qualifying events are to be held at
Stratford-on -Avon on April 27, Grimsby on
May 18, Oxford on June 29, Salisbury on
July 20, and High Wycombe on August 3.
The national final is to be held at Rugby on
September 21.... An American amateur was
recently given a six -months prison sentence
for transmitting obscene, indecent and profane language.
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Literature Received

and how the construction of this rectifier (251UL) differs from normal
rectifiers. Typical applications are also given. International Rectifier, 233
Kanas St., El Segundo, California 9024S, U.S.A. WW 415 for further
details.

Digital -to- analogue converters for 4- to

1l)-bit words are described in
application note ß.00011D /A from Sprague Electric (U.K.) Ltd., Trident House,
Station Rd., Hayes, ,Middlesex. WW 416 for further details.

...

"Parameters
Circuit Analysis and Design" is an 87 -page application
note (No.95) consisting of seven articles devoted to the description of
high-frequency design (< 10 iMHz) using "S" parameters. A description of
"S" parameters is included. Hewlett Packard Ltd., 224 Bath Road, Slough,
Bucks. WW 417 for further details.
Also from Hewlett Packard, of the above address, application note 920,

"Harmonic Generation Using Step -recovery Diodes ". WW 418 for
further details.

CATALOGUES
Sub-miniature, miniature and standard lamps from Vitality Bulbs Ltd., 64
Marylebone Lane, London W.1, are described in catalogue no.69. WW 401
for further details.
Supplement no.2, dated February 1969, is available for the ITT (S.T.C.)
Electronic Services Catalogue. ITT Electronic Services, Edinburgh Way,
Harlow, Essex. WW 402 for further details.

Telemetry equipment for

of applications and remote control
systems are described in a brochure produced by Sound Diffusion Ltd.,
Datum Works, Hove, Sussex BN3 IRZ. WW 403 for further details.
a wide range

PRODUCT LITERATURE
A dry -joint locator manufactured by Davian Instruments Ltd.

is described

in a leaflet available from Techmation Ltd., 58 Edgware Way, Edgware,

Middlesex. WW 419 for further details.

Solderless wrapped "Barb" connectors are the subject of

a leaflet from
Oxley Developments Ltd., Priory Park, Ulverston, Lanes. WW 420 for further
details.

Data on a 110 -MHz digital frequency meter is given in a leaflet produced
by Venner Electronics Ltd., Kingston By -pass, New Malden, Surrey. WW 421
for further details.
leaflet from Coutant Electronics Ltd., 3 Trafford Rd., Reading. Rerks, gives
details of a digital voltmeter (CDV200) with '.i',5% accuracy and 100 AV
resolution. WW 422 for further details.
A

Data on test and measuring equipment from

Laboratories Ltd.,
Cross Lances Rd., Hounslow, Middlesex, is given in a new short-form
catalogue. WW 404 for further details.
B & K

Precision measuring apparatus (standard cells, potentiometers, galvos etc)
are listed, complete with performance data, in a catalogue from H. Tinsley
and Co. Ltd., Werndee Hall, South Norwood, London S.E.25. WW 405 for
further details.

Performance details of a range of voltage reference valves (QS12U) to
QS1213) and voltage stabilizers (OA, OB and QS series) are given in a
brochure available from the English Electric Valve Co., Ltd., Chelmsford,
Essex. WW 423 for further details.

Toroidal inductors from Control Technology Ltd., 44 Meeching Rd.,
An enlarged components catalogue, on the same lines as earlier editions, is
now available from Home Radio (Components) Ltd., London Road, Mitcham,
Surrey, price 8s 6d.

Redifon Ltd., of Broomhill Road, London S.W.18, have produced a catalogue
which describes military and commercial communication equipment,
broadcasting equipment and navigational aids. WW 406 for further
details.

Newhaven, Sussex, are the subject of a leaflet we have received. WW 424 for
further details.

"President" panel instruments, which are manufactured by Ferranti Ltd.,
Moston, Manchester ME) OBE, are described in a brochure that is now
available. WW 425 for further details.

Catalogue of used scientific equipment from V. N. Barrett and Co. Ltd., 1
Mayo Road, Croydon, CRO 2QP, lists a wide range of items from vacuum
pumps to electronic equipment. WW 407 for further details.

y.i.g. tuned microwave receiver (1.8 to 25 GHz) designed for use, as a
plug-in, with the Tektronix series 5611 and letter -series oscilloscopes is
described in a leaflet. The receiver can cover the whole band in one -sweep to
display received signals on the tube face. Electro /Data Inc., 3121 Benton
Street, Garland, Texas, U.S.A. WW 426 for further details.

The 1969 Transistor Catalog of the Raytheon Company, Components
Division, Semiconductor Operation, 350 Ellis Street, Mountain View, California, U.S.A., gives data on and physical details of a large number of
transistor types. WW 408 for further details.

For low -level measurements Tektronix have produced a 10 uV /div. plug -in
(Type 3A9) for the 560 series oscilloscopes which is described in a leaflet
received. Tektronix U.K. Ltd., Beaverton House, Harpendon, Herts. WW 427
for further details.

"Econoline ", a moulded series of plastic encapsulated transistors from the
Semiconductor Division of the Sprague Electric Company, 'Trident House,
Station Rd., Hayes, Middlesex, are described in a short -form catalogue
(CN200B). WW 409 for further details.

GENERAL INFORMATION
"Equivalents Index 1969" lists the English Electric equivalents for a
variety of valve types. English Electric Valve Co. Ltd., Chelmsford, Essex.
WW 428 for further details.

High -power rectifiers (50kV p.i.v. at IA) are listed in a catalogue from
Solitron Devices Inc., 256 Oaktree Road, Tappan, N.Y. 10983, U.S.A. WW
410 for further details.

"Mallard Data Book ". The

Croydon Precision Instrument Co. of Hampton Road, Croydon CR9 2RU,
give details of a range of precision components, potentiometers, bridges,
switches etc., in their latest catalogue. WW 411 for further details.

Details of a components brokerage service are available from GDS (Sales)
Ltd., Michaelmas House, Salt Hill, Bath Rd., Slough, Bucks. WW 429 for
further details.

APPLICATION NOTES
From Sprague Electric, Trident House, Station Rd., Hayes, Middlesex:
TP.66.11 "Microcircuit digital to analogue converter ", (WW 412 for
further details); TP 68.24 "Series 5400 /7400 integrated circuit application
guide ", (WW 413 for further details); and 25200 "More efficient logic design
with multiple function series SE1U0 integrated circuits ", (WW 414 for
further details).

"Application and Characterization of a 250A Fast Recovery Rectifier"
(AN -B -4) explains how the recovery time of a high -power rectifier is measured

A

available at
W.C.I.

3s 6d

1969 edition of this popular publication is now
per copy from Mullard House, Torrington Place, London,

Details of the services offered by the National Research Development
Corporation are given in a nicely produced brochure, called a "Service to
Industry ", we have received. N.R.D.C., 34 Bouverie St., London E.C.4.
WW 430 for further details.

BS4410:1969, "Specification for the Connection of Flexible Cables and Cords
for Appliances" is now available, price 6s, from the British Standards
Institution, British Standards House, 2 Park St., London, W.I.

CP 1016: Part 1:1968 "The Use of Semiconductor Devices"
from the above address, price 12s.

www.americanradiohistory.com
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Answers to
"Test Your
Knowledge"

BULGIN
COMPONENT
BROCHURES

12

Questions on page 244

1. (c). It is the particle displacement which is in phase
quadrature with the excess pressure. A useful analogy
can be drawn between excess pressure and particle
velocity in a sound wave and electric and magnetic field
strengths respectively in an electromagnetic wave. Thus
we can define acoustic wave impedance as p/v and the
instantaneous wave intensity can be shown to be p.v watts

Bulgin publish over 12 Brochures which give full technical information (n nun vast range of over 15.000 Bulgin
Precision Electronic Components. The six Brochures illustrated below ere as follows:
Brochure No. 1532/C. Six informative pages detailing our complete range of Fuses and Fuseholders and including Time /Current Characteristics.
B rochure No. 1500 /C. Twelve pages containing illustrations and dimensions of our range of over 300 instrument Control Knobs.
B rochure No. 1512/C. Message Indicators are listed with complete technical and ordering information in this
eight -page Booklet.
Full Electrical and Mechanical Data of our range of Micro Switches is contained in these
B rochure No. 1601/C.
eight papers.
Brochure No. 1509/C. Ten pages of Electrical and Mechanical Data on our complete range of Moulded and
laminated Switches.
Brochure No. 1502/C. Ten colourful pages containing the information required to decide which Signal Lamp
suits your requirements.

per square metre.

Many other component brochures

The velocity is proportional to the square root of
the absolute temperature. At frequencies above the
audible range the velocity varies with frequency; at
intensities well above the threshold of pain the velocity
varies with intensity.

in

range described. A list
of these brochures are given
below. Please give both title
and number when ordering.

PLUG AND SOCKET
Brochure No 1506/C

4. (c).

(d). The musical interval between two notes depends on
the ratio of their frequencies. Hence the frequency of
F
must be 260 x r. Since 260 X r X r must = 520,
5.

*2.

Brochure No. 1510/C

of the loudness level of a sound in
phons is the intensity, in dB above threshold, of a pure
1kHz reference tone which sounds equally loud.
This

is

Brochure No. 1500,C

CROCODILE CLIP

6. (a). The definition

of audibility

INSTRUMENT CONTROL KNOBS

FUSES S FUSEHOLDERS
Brochure No. 1532 C

r =

8.

available.

the

3. (d). This is an example of the Doppler effect and can
give rise to a form of non- linear distortion in a cone loudspeaker which is simultaneously radiating a low and a
high frequency tone.

7. (c).

ere

addition to those illustrated
and described above. All
contain List Numbers. Illustrations
and the relevant
Technical Date concerning
the various components in

2. (b).

Q't

JACKS AND JACK PLUGS
Brochure No. 1516/C

the approximate range between the threshold
and the threshold of pain.

B

U

L

c

I

V

DESK -TO -DESK SIGNAL KIT
Brochure No. 1519/C

(a).
SUD -INTER SWITCH
Brochure No. 1524/C

For a normal moving coil loudspeaker the back
e.m.f. (E) induced by the motion of the coil is Bin where
y is the phasor velocity. The force on the coil is B ! 1 (1
being the phasor current in the coil) and this must equal
Z_v. Motional impedance = E/t = (B!) /Z..
9. (c).

SWITCH LEGEND
INDICATOR
N EW

Brochure No 1534/C

2

MESSAGE INDICATORS

Provided the cone is fitted into a suitable baffle
the acoustic power radiated does not change significantly
as the frequency is increased from just above the fundamental mechanical resonance to at least a value giving a
wavelength equal to the cone circumference. Below the
mechanical resonance the power radiated falls off very
rapidly with decreasing frequency.
10. (a).

11. (d).

12. (c).

This effect

is

Brochure No 1512/C

MICRO SWITCHES
Brochure No 1501/C

NEW MOULDED
INSULATION D.P.C.O.
SWITCHES
Brochure No. 1531

C

only significant at low frequencies.

The horn exhibits

a

cut

off frequency which

SEND FOR
YOUR COPIES
NOW. FREE
TO TRADE
LETTERHEAD
OR ORDER

increases if the rate of taper with distance is increased.
Below this frequency there is no appreciable sound
transmission through the horn.
13. (b).

At a pressure antinode in a standing wave we
velocity node. The crystal microphone, being
pressure operated, will give a large output; the ribbon
microphone is a velocity microphone and therefore will
give very little.
14. (d).

have

N EW EIGHT -POLE
CONNECTOR
Brochure No. 1533

a

15. (a).

of reverberation times for
rooms between 1000 and 3000 cubic foot volumes is
0.6 to 0.8 seconds above 1kHz rising to 1.2 to 1.6 seconds
as the frequency drops to 30Hz.
16. (c). A recommended range

MINIATURE SWITCHES
Bioemu, Nu 1509 C

SIGNAL LAMPS
Brochure No 1507

C

A. F. BULGIN & CO. LTD., BY -PASS RD., BARKING, ESSEX
MANUFACTURERS OF ELECTRICAL AND ELECTRONIC COMPONENTS

TELEPHONE: 01 -594 5588 (12 LINES) Private Branch Exchange
WW-114 FOR FURTHER DETAILS
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Real and Imaginary
.. VP('ÍOl'..

"In the day of adversity, consider"
Wireless World readers, as a race, are not
given to writing letters to the journal unless
some hapless author or the printer has
mucked up an equation. Their reluctance
is understandable, for in all probability most
of their working week is spent writing
reports which nobody reads. Such circum-

stances generate a certain disenchantment
with penmanship to the point where the
Christmas letter to Aunt Mary represents
the total spare -time effort. I am therefore
particularly grateful to the many readers
who have been stirred to write to the editor
or to me personally regarding my comments
on take -overs and business structures in
general. Many thanks for your most interesting letters, which have provided food for the
thoughts which follow.
It does no harm at times to try to establish
first principles. So let's think for a minute or
so in general terms about the electronics
industry; and in particular its importance in
the scheme of things in the world today.
Of the last there can be no doubt. Electronics has so woven itself into the fabric of
civilization that if all electronic devices
simultaneously ceased to function the world
would be in complete chaos. Communication
services (both radio and line) would cease
completely; aircraft would be grounded;
manufacture and commerce disrupted -you
name it, electronics plays a part in it. And,
to complete the picture, try to imagine
the demoralization of the public bereft of its
sound radio set and its "goggle box "! *
This, then is something of the measure of
the latent power of the electronics engineer.
He has only to withdraw his services, his
skills and his experience to overset the world.
I mention this because Professor D. A.
Bell, in his thoughtful letter in the February issue, expresses doubts as to whether the
learned societies could operate on the lines of
the British Medical Association in protection
of their engineers and technicians. You may
remember, one point he made was that the
electronics engineer does not carry the life and-death image which is attached to a doctor. This of course is very true. We don't
carry much of an image at all with the
public because, with the exception of the
domestic radio servicing fraternity, we don't
come into direct contact with them. Everyone knows, either at first or second hand,
pretty well what goes on inside a hospital;
nobody, when making a telephone call from
*
Vector has not seen my mail! -ED.

London to Glasgow, thinks for a single moment of the complex electronic devices which
come into operation when he does so. He
doesn't even know they exist. But this
doesn't mean that he wouldn't care if they
ceased to function. He would care very
much. Similarly with broadcasting. Nobody
thinks of the engineers manning the studios
and stations but if they withdrew their
services the whole matter would be at
parliamentary level within hours.
So much for the potential strength of the
electronics engineering profession. In reality,
however, it is pitiably weak. It is weak to the
point of impotence because, as a generalization, we are individualists. We don't want to
be dragooned by a militant trade union. We
want to think our own thoughts, make our
own decisions, take our own executive action.
This is fine- provided that the premium
doesn't rise too high.
In the post-war years, until the fairly
recent past, the premiums were, on the
whole, small. Immediately after peace broke
out there was a famine of electronics engineers. We were lured, cajoled and cossetted
by every blandishment known to the personnel recruitment boys; as Robert Browning
nearly put it, "God was in His heaven, all
was right with the world!" The firm for
which we worked was smallish, but making a
profit; moreover it was stable. Job -wise, the
ambitious could confidently look forward
to promotion; the others to security of
tenure, provided the daily task was well done.
The one big mistake we made was to
imagine that we had reached the millenium.
The idea of building an electronic engineering profession defence mechanism, which had
always been an unpalatable thought, was
now ludicrous. No lab. stewards for us!
Then came the first rumblings of the
storm. We read of small electronics firms
being taken over by a big boy. So what? If
there was a certain amount of redundancy,
the unfortunate could easily get a job somewhere else. So we ignored the cloud on the
horizon and concentrated on the clear blue
sky overhead.
Now, with storms all around us, we are
bewildered and aggrieved. The financial
jugglers, with no interest in electronics other
than the profits that can be wrung out of the
industry, have moved in. Today there is no
company or group, however large, which
cannot be toppled into takeover. But even in
adversity we are completely divided among
ourselves. There is, for instance, the "up
www.americanradiohistory.com

ladder, I'm aboard" school of thought adopted by some engineers in cases where the
situation hasn't caught up with them and
(they piously trust) it never will. Then there
is the young, ambitious element who see in
every enforced retirement a greater opportunity to further their own careers. And of
course there are the redundants themselves,
humiliated, bitter at being thrown prematurely on the scrap -heap, but alone and
completely powerless to do anything about
it. Lastly there is a core of engineers who
take thought beyond mere self-preservation
and the short-term future, but feel equally
helpless to do anything constructive. It is
upon the last -mentioned that the future
status of the professional electronics engineer will depend.
Make no mistake about it, we are now
paying an intolerably high premium for our
individuality of outlook. We are discrete
small sticks, easily snapped, whereas, if we
had had the sense we were born with, we
should have bound ourselves together for
strength while the going was good. The
financial jugglers know this and this is why
the electronics industry is such an attractive
fishing pond.
All right, then. Let's admit we were
stupid. What to do about it?
If an opinion poll was taken I doubt
whether many of us would opt in favour of
a trade union. I can't readily see us coming
out on strike because of a dispute as to
which union man should be responsible for
applying the solder to the bit. It still seems to
me that the logical move would be to coerce
the learned societies into throwing their formidable aggregate of weight in on our side.
(I say "coerce" with intent because the institutions are not noticeably receptive to innovation. Official comment on the orieinal
suggestion was conspicuously absent.)
Clearly, there would be problems. A "best
way" to go about it would have to be
found-perhaps a committee to study the
B.M.A. mechanism would be one promising
approach. The question of costs would also
have to be solved and here again the B.M.A.
model seems to provide a basis for study.
One particular headache which would arise
concerns the large body of engineers and
technicians who are not members of any
learned society. One can also foresee that
those who regard a learned society as an
exclusive club would curl up at the
thought of being associated with those who,
for one reason or another, cannot put the
magic letters after their names. Yet I know
many such who possess neither university
degree nor learned society membership, but
who are nevertheless very able-and in one
or two instances, distinguished engineers.
What to do about them? Debar them and a
singular injustice would be done. Admit
them and you could be opening the door to
all the quacks and incompetents.
No, it isn't going to be simple. But it can
be done; indeed, to my mind, it must be
done. From here on, the road forks three
ways; towards a united front bonded together by the learned societies; towards a militant
trade unionism; or to continue as we are, as
extras in a twentieth century Uncle Tom's
Cabin, with Simon Legree played by the
Stock Exchange.
Think on, as they say up North.

Wireless World, May 1969
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WEYRAD
COILS

AND I.F. TRANSFORMERS IN

LARGE -SCALE PRODUCTION
FOR

RECEIVER MANUFACTURERS

P.9 SERIES

10 mm. x 10 mm. x 14 mm.
Ferrite cores 6 mm.
Single -tuned I.F.s and Oscillator Coils.

472 kc /s operation.

P.55 SERIES

12

nun. x 12 mm. x 20 mm. Ferrite cores 4 mm.
Single -tuned I.F.s and Oscillator Coils.

472 kc/s operation.

T.41 SERIES

25 mm. x 12 min. x 20 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
WW -116 FOR FURTHER

"ir

rlifw

rr1

ANWA rIL

NEW
RANGE

OF

SOLID STATE A.C. MAINS AMPLIFIERS
Employing only high grade components and transistors

LTA15 15 WATT

AMPLIFIER
High Fidelity Output switched Inputs
for Gram, 'Mike', Tape, and Radio.
Frequency Response 10- 40.000cps -3d B.
Sass Control+ 18dBto- I6dBat40cps.
Treble Control+ 17dB to -14dB at 14 Ku.
Hum and Noise -80 dB.
Harmonic Distortion 0.2% at rated output.

Output for 3-8-IS

ohm Loudspeakers.

PTA30 HI -FI
PUBLIC ADDRESS AMPLIFIER
successor to our popular
Conchord 30 watt unit.
Input Sensitivity 2 my (max.)
Output 30 watts.
Output Terminals or Loudspeaker or combination of Speakers with total impedance between 3 ohms and 30 ohms.
Three individually controlled Jack Inputs
for mixing purposes.
Housed in fully enclosed stove enamelled

Controls Vol (I) Vol
mains switch, Treble

lift'

'lift'

(2) Vol (3) with
and 'cut.' Bus

'cut.'
AN IDEAL UNIT FOR VOCAL AND
INSTRUMENTALGROUPS SUITABLE
FOR ANY KIND OF 'MIKE' AND
INSTRUMENT PICK -UP ALSO FOR
RADIO, TAPE, OR GRAM.
and

Recommended

17 GNS
Retail price
Size 91 x 31 x 51in.

Retail enquiries to:

Patin Teak veneer finish can be supplied for
any model. Prices from
13-10.0

Recommended

21 GNS
Retail price
Size 12 x 3} x 6in.
Available from your
Local Hi -Fl Dealer

LINEAR PRODUCTS LTD

ELECTRON WORKS, ARMLEY, LEEDS
WW

-I

17

All

QUALITY ELECTRONICS LTD.
47 -49 HIGH STREET.

KINGSTON-UPON

- THAMES. SURREY.

Tel:

01-546 4585

WW-118 FOR FURTHER DETAILS

If required an attractive wood cabinet with

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

Wholesale and

SANWA'S
THE
WORLD,
THROUGHOUT
USED
EXPERIENCE OF 30 YEARS ENSURES ACCURACY.
RELIABILITY, VERSATILITY. UNSURPASSED TESTER
PERFORMANCE COMES WITH EVERY SANWA
e Months Guarantee Excellent Repair Service
E3
7
Model P -IB
E6 10
Model JP 6D
Model U -60D
E7
6
E7 17
Model 380 -YTR
E11
7
Model
E13
5
Model 380 -CD
E13 15
Model F -80TRD
E19 0
Model 430-ES
E61
0
Model EM -700
PLEASE WRITE FOR ILLUSTRATED LEAFLETS OF THESE SANWA METERS

SOLE IMPORTERS IN U.K;

A

steel case.

DETAILS

A.C. SOLENOID TYPE SCM

Continuous Rating
3oz. at in
Instantaneous
up to 2 /b.
Larger

sizes

available -also

transformers to

8kVA

3 -phase

RS,

Lt:. wEuBjEEt

rl.:,,I;

EmJ

WW -119 FOR FURTHER DETAILS

FOR FURTHER DETAILS
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NEW LINEAR
MICROCIRCUITS

{eretaPar

Controlled

54
CE
VS

, 1St

<ssC

MO

°C¡T A-1

11

hemp
Voltage Regulator µÁ723C
AS A
LOAD REGULATION
FUNCTION OF INPUT-OUTPUT

VOLTAGE

EQUIVALENT CIRCUIT

VOLTAGE REGULATOR
or floating
Series, shunt, switchingor Negative
for
regulator

rREQMMtT

V'

cqgKNSATaN

suive
5

TEyrLeaTURE
COMPENSATED
EENEN

sERIE

Y
CURRENT
t1111T

TIMOR

atltNl[R

RATINGS
ABSOLUTE MAXIMUM
V_
Voltage from V.I. to
Differential
Input- Output Voltage
Maximum Output current

Current from

V,
VOL TAG(

R(rtRTNCE
NyrlN1ER

DIFFERENTIAL

p A 723 C

Vi

aENfE
CURRENT
MOWER

V

V.

mA.
mA.
mW

25
B00

0°C to 70'C

Internal Power Dissipation
Range
Operating Temperature

q,RRENT

40
40
150

AS A
LINE REGULATION
INPUT-OUTPUT
FUNCTION OFnlcccocrTIM

TuNb. 25 °C.

..,....r

Amplifier iA741C

High Performance Operational

OPEN LOOP
VOLTAGE GAIN

1,A 741 C

SCHEMATIC DIAGRAM

HIGH PERFORMANCE
OPERATIONAL AMPLIFIER
Frequency compensated, short circuit
protected version of /,A 709 C

i/

ABSOLUTE MAXIMUM RATINGS
Supply Voltage
Differential Input Voltage
Input Voltage
Total Power Dissipation

(V

V.

--0

Input Offset Voltage I.,
CONNECTION DIAGRAMS

= I S

.

-

0

do.

0-70`C.

Input Bias Current
Input Resistance
Large Signal Voltage Gain
Rt 2Kn.
do.

0

-70 °C.

15

V.

f

500

mW.

RNrI.

0°C. to 70°C.

V-= 15 V.
min.

IOKn.
°C.

do.

Input Offset Current

±30

V.
V.

: 18

Operating Temperature Range

CHARACTERISTICS

_ 1,a%

T.n,t

typ.
2.0
?0

200

0.3

I0

=

25`C.)

MAE

TYPICAL PERFOitMANCE CURVES

max.
6.0 mV.
7.5 mV.
200 nA.
300 nA.
500 nA

OPEN LOOP
FREQUENCY RESPONSE

Mt.

20.000 100.000
15.000

j- 12
Common Mode Input Range
Output Voltage Swing RL 10Kn. 4,12
70
Common Mode Rejection Ratio
Supply Voltage Rejection
RLGain)
-2Kn.
Slew Rate (Unity
Transient Response Risetime
Transient Response Overshoot

V.
V.
dB.

-- 13

f 90
14

30

ISO

Sf

.

pV/V.
V/NS.

0-5
0.3
5.0

S.

NO

lb

TW.tr-w

AVAIL ABLE EX-STOCK FROM

QUARNDON
ELECTRONICS
(SEMICONDUCTORS) LIMITED
SLACK LANE, DERBY

TEL:

43492/46695

SEND FOR BOOKLET ON SGS LINEAR MICROCIRCUITS
WW -120 FOR FURTHER DETAILS
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me. auto

TEEPRINTERS PERFORATORS
U

REPERFORATORS ' TAPEREADERS

DATA PROCESSING EQUIPMENT

gUDID

Codes' Int. No.

Mercury Presses. Elliot 803,
Blurry and special rurrose Coles.

-

TRACK AND

2- 5- 6 -7 -8-

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; ' l'ape

PICTORIAL
1

9G9

* SPEtlill
..,
'MO

cer+:'

ss

:

Ait°.

IIITERES
'
....«,
"o..,

ftTr

.

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 specialised relays and Bases; Terminals
V.F. and F.M. Equipment; 'Telephone Carriers and Repeaters;
Diversity; Frequency Shift, Keying
Equipment; Line Transformers and
Noise Suppressors; Racks and Consoles; Plugs, Sockets, Key, Push,
Miniature and other Switches; Cords, Wires, Cables and Switchboard Accessories; Teleprinter Tools; Stroboscopes and
Electronic Forks; Cold Cathode Metrics; Test Equipment;
Miscellaneous Accessories, Teleprinter and Teletype Spares.

& COMPANY

W. BATEY

Gaiety Works, Akeman Street, Tring, Herts.
Tel.: Tring 3476 (3 lines)
Cables: RAHNO TRING
STD: 0442 82
TELEX 82362

WW-I22 FOR FURTHER DETAILS

J

AUDIO INSTRUMENTATION

S

E

-

Illustrated the Si 451
Millivoltmeter
pk -pk
or RMS calibration with
variable control for relative measurements. 40
calibrated ranges £30.0.0

1969

The

edition

of
Lasky's
"Audio Pictorial"
Tronics
(celebrating our 37th
anniversary) is now available free on request. The
16 tabloid format pages are
packed with 1000's of items
from the largest stocks in Great
Britain of everything for the Radio
and Hi -Fi enthusiast. Electronics
Hobbyist, Serviceman and Communications Ham. Over half the pages are devoted exclusively to
every aspect of Hi -Fi (including Lasky's budget Stereo
Systems). Tape recording and Audio accessories.
All goods are available from any of our branches or by Mail
Order to any address in the U.K. or Overseas.

FREE!

452
£25.0.0.
Distortion Measuring Unit.
5 c/s
.01%
20 Kc/s
Si
1

-

-

Si

£35.0.0.

453

-

-

Low distortion Oscillator.
RIAA
Sine
Square

J. E. SU GDEN & CO., LTD. Tel. Cleckheaton (0WR62) 2501
BRADFORD ROAD, CLECKHEATON, YORKSHIRE
WW -123 FOR FURTHER DETAILS

BATTERY CHARGERS

Will charge from one
circuit at

7

12 -volts up to TEN Car Batteries in series
amps; suitable Laboratory or Emergency Lighting

Power supplies, charging new Car Batteries, as illustrated herewith, Type 100/5 only 1.22.10.0d. Many
other Models. Let us Quote.
Plating Units. Compact units, fitted
Voltmeter, Ammeter, Variable Control,
Fuses. Giving 8 volts, 100 amps. L34.10.0d.

Send your name, address and 1/- for
post only and inclusion in our regular
mailing list.

Lasky's Radio Limited
Dept. WW, 3 -1 5 Cavell Street,
Tower Hamlets, London, E.1.

www.americanradiohistory.com

Auto-Transformers.

watt, (7.

240/110

v.

1,000

watt, [4.I0s.0d. Fitted mains
lead and American socket.
Thyristor Power Control Units.
240v. 15 amp. model [20. 500 watt C12.10s.
full -wave Triacs. Industrial use.
500

MALDEN TRANSFORMER
134

SUPPLIES
London Road, Kingston -on- Thames

KIN

7534

WW -124 FOR FURTHER DETAILS

FOR VARIABLE VOLTAGE TRANSFORMERS
specify

`Vi4RIVOLT'CONTROLS
NA
ELECTRONICS)
LTD.

(

*

BY'

Fully -rated current at all voltages
0 -260 volts output all models
All shrouded for safety
(suitable for education authorities)
Bench or panel mounting
Smooth continuous adjustment
230v. A.C. input

*
*
*
*

10 amp.
model.

PRICES START FROM

£5 -10 -0
Amp.
Amp.
10 Amp.
20 Amp.
1

5

£5 10 0
£9 15 0
£18 10 0
£37 0 0

2.5 Amp. £6 15 0
8 Amp. £14 10 0
12 Amp. £21 0 0

Ensure

PHOTO-

*

ELECTRIC

that your test gear
readings are accurate

VOLTAGE
CONTROL

*

Completely sealed
Compact
Panel mounting
25 -240v. A.C.
output 240v. A.C.
50 C/S input

*

No moving parts N.
maintenance. No

SENSOR

-

attention.
2 models available
150 watts and 225
watts
Output accuracy: 240v
A.0 + 1%
Input 240v A C
50 CPS 20%

in one unit
Reflective type with built-in
light source * Will also operate
from remote light source * Senses any object-colours
thick smoke * Used on conveyor and packaging machinery,
printing and textile machines

Fitted signal lamp and switch

amp model £8.7.6
10 amp model £13.15.0

Size: 10 ins

5

x

6 ins x 4 ins High

£12 -10 -0

P.P. Extra

c &

P

weight: 21 lbs

I

NEW

Motor speed control
rapacity start and
Tungsten and quartz
iodine lamp dimming
ideally suited for studio
and theatre lighting
* Fitted or remote potentiometer control
a Panel mounting a Case isolated from circuit
Input 240v A C 50 cps Output 0 240v
u

2

x 2.1-

£1

in

7-10-0

SYNCHRONOUS MOTOR

*
P &P 3 6

CAM

cTIMERS

Quicker deliveries * Up to 12 adjustable ams * Designed for
continuous operation * 10 amp do microswitches fitted 25 AMP
or screw terminals.
Special cams and programming to customers requirements.
Quotation sent promptly.

30 AMP L.T. SUPPLY UNIT
with smooth stepless variation
Instantaneous overload cut -out
Large ammeter and
voltmeter * Continuously rated
Output waveform suitable
for rhodium and chromium plating or laboratory supply unit.
Robust steel case
tone grey hammer finish
a

-2

5

C&P40

(GB INLAND)

AMP. A.C. & D.C. VARIABLE SUPPLY UNIT

Specification: Output: 0.260 V A C 0 240 V D C
Smooth stepless voltage variation from 0-Max. * Current
consistent throughout the controlled range. * Ammeter and
voltmeter fitted. and Neon indicator. * Fully fused input
and output. Strong steel case with carrying handle and
rubber feet. 1 in 7 in 14 in high MADE IN ENGLAND
i
B (inland).
r
.

AERIAL MASTS
LATEST PATTERN

TUBULAR MAST

.

£30 -0 -0

.

Made from a 14 dia. Sheradized steel
sections, for durability and strength.
Extra strong locating base.
* Top cap with fitted pulley and halyard.
2 sets 18) Rotproof Guys.
* Rustproofed Steel Picketing Stakes.
ONLY

£15 -0 -0

Carr 20

...,....,

Returnable wooden case 40

20 AMP HEAVY DUTY
L.T. SUPPLY UNIT

Up to 24 VDC

£55 -0 -0

£5 -10 -0

dependent on quannry

Check these vital points

shaded pole.

x

Operates from 12v A C
Output signal 0.2 amp 100 V Appro.

20 /-

LATEST SURGE SUPPRESSED
10 AMP SOLID STATE VOLTAGE
CONTROL

Overall size 4

COMPLETE

(AUTOMATIC MAINS STABILISER)

VARIABLE

*

Latest Pattern
Brush Gear.

model.

CONSTANT VOLTAGE TRANSFORMER

SOLID STATE

*
*
*

2.5 amp.

C. & P. Extra

Output: 12 & 24v. D.C. adj. up to 20 AMPS CONTINUOUS
Fully Fused. Fitted ammeter and neon indicator.
Input: 220/230/240v. A.C. 50 cycles
Size: 16" x 12" x 20" high. Weight: 50 lbs.
Heavy gauge steel cabinet. Grey Hammer finish

Supplied by us to UKAEA. Min. of Def. & G.P.O.
ONLY

£32-10-0

401- Packing and Carriage G B (INLAND)

Current Manufacture

(Dept. W.W.) 313 Edgware Road, London, W.2. Tel: 01 -723 2231

www.americanradiohistory.com
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)MOM THERMAL RUNAWAY OR OVERHEATING: Thyristors, rectifiers,
transistors, etc., which use
heat -sinks ran easily be
protected. Pimply ntkt the
contact thermostat part of
the heat-sink. Motora and
equipment generally, can
oleo be adequately protected
by having thermostats In strategic emote on the casing. Our
contact thermostat has a calibrated dial for setting between
90 deg. to 190 deg. F. or with the dial removed range setting
Is between 80 to 600 deg. F. Prier 10 /

TELESCOPIC

AMP. SWITCH

AERIAL
for portable, car radio or trans.
mitter. Chrome plated -six section,
extends from 71 to 47 In. Hole in bottom for
OtiliA screw. 7/6.

insurance 2/9.

MOVING COIL METER BARGAIN

Panel meters are always bring nee led and they are Jolly
costly when you have to buy them In a hurry so you should
take advantage of this offer: 21n o ovlug coil flush mounting
meters only 9/6. These are actually R.P. meters and cost
about 13 each but If you don't want them for R.F. then all
you have to do is to remove the thermocouple and you will
have a 2.3 ma. meter which you can make Into almost
anything by adding shunts orseries resistor. New and unused -

MAINS MOTOR

-

Precision made-so used-in record decks and tape recorders -Ideal also
for extractor fans, blower, heater, etc. New and perfect. Snip at 9/6.
Postage 30- for first one then 1/ for each one ordered. 12 and over

le

post free.

VARYLITE

MAINS TRANSISTOR POWER PACK

Designed to operate translator sets and amplifiers. Adjusts
able output liv., 9v., 12 volts for up to SIMtmA (clue S
working). Takes the place of any of the following batteries:
PP1, PP3, PIV, PP6, FP7, PP9, and others. Kit compriseC
mains transformer rectifier, smoothing and load resistor.
condensers and instructions. Real snip at only 16/6.
plus 3/6 postage.

Will dim Incandescent lighting up to 600 watt from full brilliance to out.
Fitted on M.K. flush plate. same size and fixing au standard wall switch so

ROTISSERIE

MOTOR

Very powerful 7 r.p.m., operates from
standard A.C. mains. 29/6, plue 3/6 P. A P.

OP

2S

Made by Smith's these mite are as fitted to many top quality cookers
to control the oven. The clock la mama driven and frequency controlled so it in extremely accurate. The two small dials enable switch
on and off times to be accurately set. Ideal for switching on tape
recorders. Offered at only a fraction of the regular price -new and
mused only 39/8, leas than the value of the clock alone -post and

,

230

CLOCK WITH

ELECTRIC

PROTECT VALUABLE
DEVICES

may be fitted In place of this. or mount on surface. Price complete In heavy
plastic Inox with control knob 23.19.6.

THIS MONTH'S SNIP

lin. tit mice. Size 21in.
14/6, postage 2/9.

x

lin.

REED -SWITCH

Recording Tape

VOLT SOLENOID

Suitable for dozens of different applications, such as burglar
alarms, conveyor -belt switching. These are simply glass
pezed ewitchee which can be operated hy- a passing
rmanent magnet coil. A special buy enables us to offer
these at 2/6 each, or 24/- a dozen. Suitable magnet.

Quadruple tape on Sin. spool giving 600ft. Of the finest
quality by very famous maker. Especially suitable for
message tapes and portable equipment. Regular price
30/- per spool. Our price 7/6 plus 2/9 p. & p. or 3 for 22/6

x 11m.

See in the Dark

INFRA -RED BINOCULARS

are 11- each.

SPRING COIL LEADS

post paid.

These infrared binocular. when fed from a high voltage
source will enable object. to be seen in the dark, provided
the objects are in the ray. of an Infra-red beam. Each eye
tube contains a complete optical lens system as well as the
Infra-red cell. These optical systems can be used a. knee for
TV cameras- light cells, etc. (detall. supplied). The
binoculars form part of the Army night driving (Tabby
equipment). They are unused and believed to be in good
working order but sold without a guarantee. Price g3 /17/8,
plus 10/ corr. and ins. Handbook 2/6.

fitted to telephones, 4 core
2/6 each, 3 core 2/- each.
as

HI FI BARGAIN
FULL Fl 14 INCH LOUDSPEAKER. This Is undoubtedly one of
the finest loudspeakers that we have ever offered, produced by one
of the country's most famous makers. It has die -cast metal frame
and Is strongly recommended for Hi -Fl load and Rhythm Guitar and
public address.
Flux Denslty 11.0110 gone-Total Flux 44,000 Maxwells -Power
Handling 15 walla. R.M.B. --Cone Moulded fibre -Freq. response
3(1- 10,000 c.p -s.- specify 3 or 15 ohms -Main resonance 60 c.p.e.

--Chassis

-lln.

fie

Rotary tam Operated Switch. 4 Positions: 1st position all
contact. open; 2nd, contact 1 closed; 3rd, contact. 1 and 2

NICAD RECHARGEABLE BATTERIES
6y 500mA size 14 x I /in. Ala. really powerful will deliver I amp for
hour. Regular price 32/6 our price 17.,6 each. New and guaranteed.
Other voltages available, single cell 1.2V 6;6. 5 cell 6V 29/6.
2
1

is not stated then orders
over L3 are post free. Below L3 add 2/9.
Semi -conductors add 1/- post. Over LI
post free. S.A.E. with enquiries please.

SWITCHED

An excellent opportunity to
make that bench dis board you have needed
month
or to stock up for future jobs.
we offer 6 British made (Kieran) bakelite
flush mounting /buttered switch sockets for
only 10/- plus 3/6 post and insurance.
(20 boxes poet free.)

Made by Smiths, motorised and mains driven, enables 15A circuit to
be started up to 18 hours In advance and to stay on for a period from
15 minutes to :t hour. Totally enclosed In metal box with glace front
and chrome surround. 49/6 plus 4/6 post and ins. Similar instrument
by Hortsuann, 14 hr. delay, 4 bra ontime, 30 -amp switch, a9/&

Where postage

3 -PIN

-

SOCKETS

PROCESS TIME CONTROLLER

Electronically change. speed
from approximately 10 revu.
to maximum. Full power at all
speeds by finger -tip control.
Kit Includes all parts, cue.
everything and full Instructions 19/6, plus 2/6 poet and

Stmt Microphone. Fine American -made dynamic type,
adjustable on abreast plate with neck straps, 716. Post 4/6.
1,000W lire Spiral, replacement for most firee, 1/2 each,

SA

Diem. 12ín. -121 over mounting lugs-Raffle hole I lln.
diem. on pitch circle, Win.
holes 4, holes
doom. -Overall height blln. A g6 speaker offered for only £3.9.6 plus
7/6 p. A p. Don't mi.. this offer.

Itiam.- Mounting

DRILL CONTROLLER

Insurance. Or available made up
29/6. Plus 2/6 post.

MINIATURE RELAY

American make-631 ohm coil DI-:u1 volt operation
2 pole change over 4/6 each, 48;- doz.

closed; 4th, contacts 1, 2 and 3 closed. Contact rated 250 v.
16 amp., 8/6 each.
Circular Fluorescent. 22 watt, 9in. diem. tube complete with
c h. eke, .tun era holders and chrome clips, 29, I, lost, etc., 4/6.
Midget Relay twin 250 ohm coil., size approx. 11ln. X
lin. . Ito. 4 pairs changeover contacts, 7/6 each.

ELECTRONICS

(CROYDON)

LTD

Dept. WW, 266 London Road, Croydon CRO -2T1-1
Also 10213 Tamworth Road, Croydon

12 /- doz.

LONDON microphones

TRANSISTOR D.C. CONVERTORS

GILFILLAN AND CO LTD
SOUTHDOWN VIEW ROAD
WORTHING SUSSEX
WORTHING 31587/8
R

Quality sound -at low cost
The London Microphone range offers you quality microphones,
good characteristics-and good looks, too, at remarkably little
cost. Made in Britain.
irNEW to the range: LM300 dynamic cardioid

microphone incorporating top -quality moving coil capsule. Gives maximum front-to -back ratio
over a frequency range of 50- 15,000 Hz. Elegant
styling, robust metal case, natural anodised finish.
Dual imp.
Low imp.
£12 10 0
LM 300 (Cardioid)
£11 10 0
LM 200S
£6 15 0
£5 19 6
£5 15 0
LM 200
£4 19 6
£3 18 6
LM 100 (Omni)
£3 3 0
Home or overseas trade enquiries welcome. Write or ring for details

LONDON MICROPHONE CO. LTD.
Hill Road, London, W.8.
Answering Service. Telex 23894

182/4 Campden
Tel: 01 -727 0711. 24 Hr.

WW-126 FOR FURTHER DETAILS

WW-125 FOR FURTHER DETAILS

OUR
PRICE
ONLY

Our Price Only

£7/15/0
Solve your communication problems with this
new 4- Station Transistor Intercom system
(1 master and 3 subs), in de luxe plastic
cabinets for desk or wall mounting. Call /talk/
listen from Master to Subs and Subs to Master.
Operates on one 9 v. battery. On /off switch.
Volume control. Ideally suitable to modernise
Office, Factory, Workshop, Warehouse, Hospital, 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.

65/Same as 4- Station Intercom for two -way instant conversation from MASTER to SUB and SUB to MASTER.
Ideal as Baby Alarm and Door Phone. Complete with
66ft. connecting wire. Battery 2/8. P. & P. 4/6.

7-STATION INTERCOM
(t MASTER & 6 SUB -STATIONS) in strong metal
34ín. Speakers.
cabinets. Fully transistorised.
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.

www.americanradiohistory.com

Why not increase efficiency of Office, Shop
and Warehouse with this incredible De -Luxe
Portable Transistor TELEPHONE AMPLIFIER which enables 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. On /off switch.
Volume Control. Operates on one 9 v.
battery which lasts for months. Ready to
operate. P. & P. 3/6 in U.K. Add 2/6 for

Battery.

Full price refunded if returned in 7 days.
WEST LONDON DIRER SUPPLIES
169

(W.W.),

Kensington High Street, London, W.8

Wireless World, May 1969
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R.S.C. SENSATIONAL HIGH FIDELITY STEREO PACKAGE OFFERS

Matching as recommended for optimum performance. Compare prices with equipment and
cabinets purchased individually.

'Package 3' 30 Watt Output

** Goldring
Transcription Turntable on Plinth.
Shure Magnetic Pick-up Cartridge.
_** Super
30 Amplifier in veneered housing.
Pair of Stanton Loudspeaker Units.
'Package 2' 30 Watt Output
Special total price. Four fully 855
** Garrard
SP25 Mk. II Turntable on Plinth.
wired units ready to "plug-in ".
Goldring
Gns.
Ceramic P.U. Cartridge.
Really superb performance
PIN. ,..0 P.r
* Super 30 CS90
Amplifier
veneered
Send S.A.E. for leaflet. Carr. 251-

duction.

Or Senior 15 watt Inc. HF 124
AWL :,.000 ln Speaker 8 Osa. Cart.
I

HI -Fl

Ported when appropriate. Credit terms available.
16 x 11 x

o

Dual cone speaker.
3 or 15 ohms.

dance

Ing 10 watts.

x 11 x 10in.

R.0-

Fane

8031,

LIT

S

Ios.
tio

'

instruc-

A

-2.

built 181

bb

cabinet Ta. Illustrated 191 gm. Tens:
9
Deposit
56 and
monthly payments 52.
Total 523.
Jelled

BLACKPOOL

FOLLY TRANSISTORISED, SOLID (RATE COIBfRUCTIOI HIGH FIDELITY

OUTPUT OF 8.5 WATTS PER CHANNEL
r optimum performance with
Designed
any crystal or ceramic Gram P.U. cartridge.
Radio tuner. Tape recorder. Mike ' etc.
3 separate switched input sockets on each
channel *Separate Bass and Treble controla
Speaker
Slide Switch for mono use
Output 3.15 ohms
For 200 -250 v.
A.C. mains
Frequency Response 3020.000 c.p.s. -2dB
Harmonic Distortion 0.3% at 1000 c.p... Hum and Hohe
Handsome
-70i1B
Sensitivities (I) 300 m4' (21 50 mV (3) 00 mV (412 mV
brushed sliver finish Facia and Knob. Output rating I.H.F.M. Complete kit of
parts with full wiring milagrame and Instruction.. 124 Olt. Can. 7/9. Factory
built with 12 mth. gutee. 10 Olt. Or Dep. B4/16/- and 9 mthly pymte. 31/8
(Total £18/19/6). Or in Teak or Afmrmoeia veneer housing 19 015. or Dep.
£4119/- and 9 mthly- Pettit.. 39/- (Total C32 /l0i -.i

i

Carr. 5/9

*
*

* * *

*

IC.

REFUNDED

CHARGES

INTEREST

R.S.C. A11T 15

£6.19.9

.

-+41

Si

49111 ^r. Ready for tow.

On Credit Sales settled in 3 months.

**
*

mental groups. Frequency Response 20-40.000 c.p.s. 3dB. Hum level -80dB.
Harmonic Distortion 0.3% at 10 watts R.M.B. Operation on 200-260e. A.C. mains.
Can.
2I r 51in. Complete Kit of
Output rating I.H.F.M. Sae 91
parts with e nnprehenehe wiring diagram. and Instruction, 9 Gns 9/0
Or Factory built with IS mills. guarantee 13 gus, Care. 9/8. Terms: Deposit 54
NIA 9 monthly payment. 2516 (Total 515/9/80

Law

A.C. Maine opera-

Drift-free recep-

*

*Tuner

t

Designed for standard 80 ohm co-axial input.
salon.
the sane high standard of
Vienally matching our Super 15 and 30 amplifier. and
performance and reliability. The pre- wired tuning head tue iitatee .peed and simplicity of construction. Printed circuitry. Only high grade transistors and component. used. A quality product at considerably less than the coat of comparable
unit.. Stereo version. All parts 20 es. Inc. Carr. Assembled 524 gm. Inc. Can.

S.C. SUPIER IS WMAMP[/RER

WATTS R.M.S. continuous Into 3-4 ohms.
TRANSISTORS. 2 cure of types of high quality by leading
15

manufacturer..
6 POSITION INPUT SELECTOR SWITCH EQUALISATION
to Standard R.LA.A. and C.C.I.R Characteristics for Gram
and Tape Heads.

FULL TAPE MONITORIIO PACHITIRS
B E1t1Y7VITI
: Magnetic P.U. 4 mV. errata) or Ceramic
P.U. 400 n,V. Microphone 4.6 mV. Tape Head 2.6 mV.

tHv

.-.

Radio/ Aux. or Ceramic P.U. 110 mV.
FREQUENCY RESPONSE: ±2 dB 20- 20,000 c.p.s.
TREBLE CONTROL: +16dB to -11dB at 10 KO.. NEG. FEEDBACK: 52dB.
17dB to -15dB at 50 c/s. HUM LEVEL: -75,111.
B ASS CONTROL:
HARMONIC DISTORTION at 10 watt. 1,000 o.p... 0.2%
Complete Kit of parts with full constructional details and
1
Gns.
2
!'see. 12 /6.
point to point wiring diagrams.
.l :, ,...fit hie
Supplied factory built. 155 Os. Can. 12/6. Term.: Deposit 4 Om.
payments 31/1 (Total 118/3/9). Or In Teak or Afrormosia veneer bossing as ilhstrate,l.
19 Os. COMPOIENTI ETC. ARE OF A HIGH STANDARD AND SUPPLIED BY

21

LEADING MANUFACTURERS.

BRADFORD North Parade (Half-day Wed.). Tel. 25349
BLACKPOOL (Agent) O A C Electronics 227 Church St.
10

Gt. Western Arcade, opp. Snow
Hill Station 021 -236 1279. Half-day Wed.
DERBY 26 Osmascon Rd. The Spot (Half-day Wed.).
30/31

Tel. 41361
Priestgate (Half-day Wed.).Te1.68043

16 Watt Model. Gams 11,000
urnes, 3 or 16 ohms.

£5/15/-

C.arr. 7/6
20 Watt Model. 15 ohm.
Bine
19 x 18 x 10in.
Gauss
10.000lines. Reline

10/- extra. £B/ 19/9 Carr. r;:n
TWO -WAY 'PHONE AMPLIFIER
Listen and speak with both
covered

hands free. Handsome black case.

Battery operated.

59/9

R.S.C. MAINS TRANSFORMERS

250- 0-200v. 100mA, 6.3v. 4a., 0. 6ú.3v. 3e
300- 0-300v. 100mA. 6.3e. 4a., 0- 6 -6.3v. Se
300- 0- 3110v. 130mA. 6.3e. 4a.. c.t.. 6.30. la
For Mulard 610 Amplifier
330.0 -350v. 100nt A.. 8.3 v. 4... 0.6-8.3v. 3a..

BMOOTHIIO CHOIRS
150mA. 7.10H. 2600 12/9: 100mA, 1011.2000 10 /9:
80mA. 10H. 3500. 8/9: 60mA. 10H. 4000 4/11.

DUAL CHANNEL VERSION OF THE SUPER 16. Employing
Twin Printed Circuits. High quality Ganged Pots. Matched Com-

-Isla

ponents. CROSS TALE
at 1.1100 c.p.e.
CONTROL: 6 position Input Selector. Hass Control. Table Control.
Volume Control. Balance Control. Stereo /Mono Switch. Tape Monitor
Switch. Mains Switch. INPUT SOCKETS (Matched Pain). ( t) Magnetic
P.P 121 Ceramic or Crystal P.U. (31 Radio /Aux. (U Tape Head/
Microphone. Operation of the Input Selector Switch assures appropriate equaltaation. Rigid 19 s.a.e. Chassis. else approx. 131n. wide,
3in. high and 81n. deep. Neon Panel indicator.
Attractive Facia
Plate and Spun Saver Matching Knobs. Above facilities. etc.. except
for Ganging and Balance control. apply also to Super 15.

THESE UNITS ARE EMINENTLY SUITABLE FOR USE WITH ANY MAKE OF
PICK-UP OR MICROPHONE (Crystal. Ceramic. Magnetic. Moving Coil. Ribbon)
CURRENTLY AVAILABLE. SUPERB SOUND OUTPUT QUALITY CAE BE OBTAINED BY UaI10 WITH FIRST RATE ANCILLARY
All required parts, point to point w ring
EQUIPMENT.
dtagran,s sat detailed instructions.
Carr. 15/Unit factory built 28 Gs. or deposit 57/51- and 9 monthly payments 58 3.
(Tout 132 /18/71. Or in Teak or Afrormosia Veneered housing. 31 Os. Carr. 15.- or
Deposit 57/3/6 and 9 monthly paymu., 84/- (Total x36/19 /6L Send .5..1 E.. for leaxet

21 Gns.

RSC
HI -FI CENTRES LTD.

MAIL ORDERS to:

101 -104

H encon ner Lanes Bramley,
Leeds 13. No C.O.D. under
DARLINGTON 18
LI. Terms C.W.O. or C.O.D.
EDINBURGH 133 Leith St. (Half-day Wed.).
4/6 extra under £2.
Tel. Waverley 5766 Postage
5/9 extra under £5. Trade
GLASGOW 326 Argyle Sc. (Half -day Tues.). Tel. CITy 4158 supplied S.A.E. with enquiries
403 Sauchiehall St. (opp. Locarno)
please. Open all day Sats.
(Half-day Tues.). Tel. 332-1572 Mail orders MUST NOT
91
Paragon
Street (Half-day Thun.). Tal. 20505
be sent to shops.
HULL

Thun.). Tel. 56420 LEICESTER

County (Mecca) Arcade, Briggate
(Half -day Wed.) Tel. 28252 LEEDS
(Half -day Wed.).
LIVERPOOL
Tel. CENtral 3573
238 Edgware Road, W.2 (Half-day Thurs.).
Tel. PAD 1629 LONDON
60A Oldham S
(Half-day Wed.) MANCHESTER
Tel. CENtral 2778
106 Newport Rd. (Half -day
Wed.). Tel. 47096 MIDDLESBROUGH
41 Blackett Street (opp. Fenwicks
UPON
Store) (Half-day Wed.).Tel.21469 NEWCASTLE TYNE
13. Exchange Street (Castle Market Blds.)
(Half -day Thun.). Tel. 20716 SHEFFIELD
5 -7

Record Playing Units
MONEY SAVING UNITS

Ready to plug into Amplifier
of Garrard
RP2Cm16lstin3
81.25 Mk. II (with heavy
fitted
Goldring
turntable!
CS90 high compliance ceramic

Stereo /Mono cartridge
ith
diamond stylus. Mounted w ou

plinth. Perspex Cover
Included. Carr. IN-. 22Gns.
urcharge.
Plus
8/7 P.T,
above but with

RP3As
Onldeing

Lenco

www.americanradiohistory.com

G1ó8

Transcription Unit and 13690
('over
included.
Cartridge.
Inc. Y.T. surcharge.
0.O
Carr.21 /-. ONLY

Various other types
with magnetic P.U. Cartridge@
and 'Lift oft' or 'Roll over'
transparent
pricer.

R.S.C.

coven

at

lowNS

PLINTHS for
Record

Playing

unit..

73 Dale St.

WW -127 FOR FURTHER DETAILS

45/9

.

A

32 High Street (Half-day

37/9
37/9

8$7/ 9
330.0.350v. 150mA. 6.3v. 4a., 0-9 -ß.3v. Se..
,{7/9
423- 0 -123 v. 200.1A. 0.3v. 4a. cat., 6..
6
Sa
8899/9
425- 0.425v. 200mA, 8.3v.4a..6.3e. 3a. 6v. Sa 75/450-0-450v. 250mA. 6.3v. 4a.. ct.. 6v. 3a...
87/9
TOP SHROUDED DROP-THROUGH TYPE
350-0-250v. 70mA. 8.3v. 2a.. 0-6-6.3 v. 2....
81/9
250.0.250v. 100mA, 6.3v. 3.6a.
25 /9
250- 0.260v. 100mA, 8.3v. 2a.. 6.3v. la...
2B /9
350- 0 -350v. 80mA, 6.3v. 2a.. 0.5.6.3v. 2.
97/9
250- 0 -250v. 100mA, 8.3v. 4a.. 0.5 -8.3v. 3e.
37/9
300.0.300v. 100mA, 8.3y. 4...0-5-11.3v. 3a.
37/9
300- 0 -300v. 130mA, 0.3v. ea., 0-5-6.3v. la
Suitable for Willard 610 Amplifier
44/9
350-0-350v. 100,0.'... 6.3v. da., 0 -5 -6.3 v. 3a
37/g
350.0.350e. 150m A., 6.3v. 4a.. 0.S -6.3v. 3a
46/11
FILAMENT or TRANSISTOR POWER PACE Typa
6.3 v.1.5a. 7/9: 6.3v. 2a. 8 /9: 6.3v. 3a. 10/9: 8.3v.
6e. 21/9: 13v. la. 8/9: 12v. 3a. or 340. 1.5x. 21/9:
0- 9 -15v. It.. 1719g' 0.12- 25.42v. 2e.. 29/9.
CHARGER TRANSFORMERS 0- 9 -16v. lie. 14/11:
21x.17/9: 3..19/11: 6e. 23/p: 5.47/9: Ba 33/9.
AUTO (Sap UP /Step DOWI) TRANSFORMERS
0 110 /12ov.200- 230- 26Ov.60 -sJ watt.
15/9
130 w.tn.29 /11: 266 wall 49/9:566 watts
99)9
OUTPUT TRAIIFORMEBB
Standard Pentode 5.0000 or 7.0000 to 30
8/9
Push-Pull 8 watt. ELSA to 30 or 15D
12/9
Pcah-Pull 10 watts BYO El1Le8 to 3.6. 9 or 130 22'9
PushPoil EL84 to 3 or 130 10-12 Witt
21 /9
Psh-Pull Ultra Linear for Mollard 610. etc. 39'9
Push -Pull 15 -18 watt.. sectionally wound 815
KT88, etc., for 3 or 15n
35 :9
Push-Pull 20 watt high quality sectionally
wound EL34, RIA. KT88, etc. to 3 or 1511 59/9

30 SrEREb,,MMFiIER

-.

l'. In.. 3 11.

A

FULLY GUARANTEED. Interleaved and lin precScreened
50 c' s.
nat.d. Primaries 200 -250
MIDGET CLAMPED TYPE 21 r 2 i x 21in.
260 v.. 80mA, 8.3 v.2 a.
15111
260.0.260v.. BOm A. 4.3v. 2a.
18111
FULLY SHROUDED UPRIGHT ROUSTING
21/0
250.0 -260v. 80mA.. 6.3e. 2e.. 0.6.6.3e. Sa

Re seC. SUPER

SOLID
STATE

SPECIFICATIONS
COMPARABLE WITH UNITS
COSTINO CONSIDERABLY MORE

59/11

LEIRUM RECTIFIERS

* *

*
* Output
ample for soy amplifier (appros.500 m. v.).
* Simple
alignment instructions. * Output available
toe feeding toning meter. * Output for feeding Stereo
head using silicon Planar TranMultiplexer.

UNITS

x J5 x 21n.

F.W. Bridged 6/12,. D.('. D: l' Input 31.r. Irr'.
2e. -. 811ti 3a. 9/9: 4.. 12'9: b.. 15 9.

WATT HIGH FIDELITY AMPLIFIER

tion.

*

approx.
Completely
replaces batteries supplying 1.6 v. and 90 v.
wbereA.C.rnaine 200/250 v.50 c /.. Is available.
Complete kit with al isgram
Sine

DUAL PURPOSE P.A. or 111 -FI SOLID STATE
CIRCUITRY.
3 Input sockets.
2 vol. controls
for mixing purposes.
Input Selector.
Output for
speakers between 3 and 15 ohms.
Separate Bas
and Treble Controle. Suitable for Gram, Radio. Tape.
Microphone. or Guitar P.U. For Vocal and Intro

*lion.Hish* 200 -250v.
* senntivity
Sharp A.M. Rejection.

*

R.S.C. BATTERY/MAINS CONVERSION
Type BM1. An all-dry battery elhninator.

14 Gns.

FULLY TRANSISTORISED 200/250v. A.C. Mains.
OUTPUT 10 WATTS H.M.S. continuous into 15 ohms.

BIRMINGHAM

491

High Quality LOUDSPEAKERS
TFM1 SOLID STATE VHF FM RADIO TUNER Ihin.
In teak veneered cabinets.

14 Gns.

Carr.
Or factory

e

'

Pair of Dorchester Loudspeaker Units.

etc. Gram, Radio or Tape. Reserve L.T. and H.T. for Radio Tuner. Two inputs with associated
volume controls so that two separate inputs such as Orion awl "Mike' can be mixed. 200.250 v.,
60 c /e. A.C. mains. For 3 and lb ohm speaker.. Complete Kit parts wiring disc... Instructions.
Twin- handled perforated cover 97/6 or factory built with EL34 output valve. and
12 months' guarantee for 17 gus, Tech. fig, apply to factory built unit.. Carr. 12/8
TERMS: Depart £5 /141-and 9 monthly laynnni, of 31/31 Total £19/15/3). Send S.A.E. for leaflet.

COLUMN SPEAKERS Covered in two tone Reams/t view. id, at I,r ,..alien and Public
Adderss.15 ohm matching. Type C57 15 watts Inc. five 7
On. *On. 57/19/11- Type C48S, 30 watts. Pitted
loue Si.. high Sua B watt speakers. Overall size approx.
42 x 10 x tin
16 One. Or deposit 65/- and 9 mthly
pmts. 34/9 (Total £18/17/8). Cu.,. 10/Type C412a.60 watts. Fitted four 12in. 11,000 line. 15
watt speakers. Overall else 68 x 14 x 9m. approx. 240m.
Or Deposit 54113/8 and 9 monthly payments Can. 15)oí 32/6 (Total !:2816/ -1.

diagrams

6 /8.

*

R-S'C'TA1213 WATT STEREO AMPLIFIER

ENCLOSURES

P.S.C.

1

Afrormosia veneer.

!'layer Unit,

Special total price.
GnS.
,49-2 Gns.
Perspex cover 3 ens extra. Or Dep.
IIw. remit
and 9 mthly. pmts. £5.4.0.
P.
25/.
Carr.
(Total £68.18.0.)
aAdresseNTED
AG

807 .807. OZ34. Separate Ras. and Treble Controle. Sensitivity
38 millivolts. Suitable for High Impedance mie. or pick -ups.
Designed for Clubs. Schools. Theatres, Dena Halls or Outdoor
FuneUo a, etc. For use wit h Electronic Oigan. Guitar, String Baas,

D

200 -250e. A.C. mains operated
Frequency
Response
3020.000 c.p.s. -2d It.
Har-

Total auf of parta R.B.C.
with detailed wiring

or

11 4 -speed

CSOO

trol Stages. Performance figures: Hum level -70dB. Frequency
response ±3dR 30- 20,000c /s. Sectioslly wound output transformer. All high gode components. Vah'es EF88, EPo-, ECCu3,

STATE AMPLIFIER

monic Distortion 0.3% at
1,000c.p.e. Separate Lias and
Treble ' lift and ' cut' controls. 3 input sockets for
Mike. Grain, Radio or Tape. Input selector switch.
Output for 3 -15 ohm speakers. Man. sensitivity 5n1Y.
Output rating I.H.F.M. In fully enclosed enamelled mite,
9} x 21 x 55m. Attractive brushed silver finish facia
plate 101 x ails. and matching knobe. Complete kit of
parta with full wiring diagram. and instructions. Can. 7/0
Or factory built with 12 months guarantee. 18.19.9

Teak

Garrard SP25 Mk.

30 WATT ULTRA L NEAR
sensitive. Push-Pull high
HI -FI AMPLIFIER Highly
output, with Pre-asnp. /Tone Con-

Gns.

D

in

*

R.S.C. A10

16 Gns.

12in. High flux
Crew -over unit and Tweeter.
12.000 line speaker.
Rating 10 watts. Frequency range
121
40. 20,000 c.p.s. pepedunce Ii. omens.
I

finished

5 Gns.

th

Slue 26 x 16 x 10m.

ace

Versatile Plinths

s

speaker with roll rubber cone surround
and 15,00011ne magnet. High du: tweeter.
Handsome Scandinavian design cabinet.
Range 30- 20010 c.p.e. Impedance 3 or
160. (lives amdoth realistic sound output.

GLOUCESTER

Attractive and

Moderate sise approx. 25 x 14 x IO ln. Range 30- 20,000 Complete kit.
da
16 ohms.
Performance comparable
c.p... Impedance
I A Gns.
with unit. costing
considerably more. Coista of (1 112 in.
m
7
18 watt Bais unit with cut chassis, Roll rubber cone surround for
and
ceramic
ultra low resonance.
magnet. (3) 3-way quarter section
series cross -over system. 131 B x 6t.. high Bus middle range speaker
NI High efficiency tweeter. (5) Maured weight of woollen seou.tic
damping material. (8) Teak veneered cabinet. (7) Circuit and full
instructions. HEAR IT AT ANY BRANCH.

12.19.9

Incorporating

P. T. rwreharge

Extremely

THE 'YORK' HIGH FIDELITY 3 'SPEAKER SYSTEM

pt.. Appr.
Rating 8-10 watts.
sin.
impeInc. can.

STANTON IIIS She lS

'SPEAKER

r

HIGH FIDELITY LOUDSPEAKER UNITS

13

Gns.

Carr.25 /- Prn. "...II

Teak or Afrormosia veneer finish. Modern design.
Acoustically lined and ported. Prices inc. cur.
FIR Size 18 x II x 9/n. Pressurised. Gaves
picolos resulte with any Bin. HI.9/
GnS.
speaker.
BIM For optimum performance with any e
Gns.
81n. H1 -Fi 'speaker. Slue 22 x I6 x 91n.
outstanding results with
I O
1E10 HI-FI
1E12 For high performance ew
iSlo HI- Pilspeaker 6 Gns.
and Tweeter. Blue 25 x 16 x 10 1in. Pressurfaed.

Cabinets of latest styling Satin Teak or Afrormosia veneer.
Acoustically lined or tilled with woollen damping material.

Fitted High flux

on plinth.
Ceramic P.U. Cartridge.
** Goldring
TA12 Amplifier in veneered housing.

Consisting of matched 12in. 12.000 line 10 watt
15 ohm high quality speaker, zeros -over unit and
tweeter.
Smooth response and extend. frequency range ensure surprisingly realiutic repro-

magnets. Treated Cone urmund giving
fundamental resonance.
low
"D"
Indicates
Tweeter Cone providing
extended frequency range 40. 15.000
c. p.n.
Iumped.n,e 3 or 15 ohms.
Exc. -Baal ioer(ormanwe at low ,,..t.
Prices include carriage. PLEASE STATE IMPEDANCE
HF 610L 5- 10W
12' 15W 691
57/9 HP 120
HP 8010 8' 8W
57 9 HF 120D l2' 16W 7919
HP 811D 8- l0W £4.'40 HF 128
12- 15W 89/9
HP 102D 10. 8W
59,9
HE 100D 10. 16W ES, 15.0 HF 1280 12' 15W 5 Ons.

Ita ng , 45- 16.000 c.a...

75

Tinted Perspex
in
housing.
"roll over" cover with
Pair of Stanton Loudspeaker Units.
ratio chrome bandi..
AUDIOTRINE HI-FI SPEAKER SYSTEMS

LOUDSPEAKERS )!vary eon slrortion. latest high efilelency ceramic

DORCHESTER flue

'Package 1' 13 Watt Output

*

welmrry

AUDIOTRINE HIGH FIDELITY

ATV

total price.
Four fully wired units
ready to "plug-In."
Special

Illustrated with TFM1
Tuner fitte,!.

Teak

tni.h

cot for
Garrard

59/9t000.

2000.
3000, ATO, ATOO, SP25 or Gold ring OL88. Available with clear
Penner cover as

aluetrated.lnc.carr.

6 Gns.

Perspex cover sold separately at
3 Gas. Limited numberof coven
slightly
lightly damaged but repaired by

39/9 to dear.

Wireless World, May 1969

Vul

TRANSFORMERS

SEMICONDUCTORS
FULLY GUARANTEED
BRAND NEW

N461

N9I6

16

5021

4

5025

5

-

-

3;-

SI 13

14

5120

116

S121

2/6
1;6

5130
5132

3/2!2/-

5131

AAI19
AA2I3
AA215
AA217
BA100
BA115

216

2:6

2,-

1/6

BAXI3
BAXI6

2/6
1/6
3/6

BAYIB
BAY3I

136

2/6

BAY38

1131-

BY100

BYI22

3/-

BY 124

BYXIO
BYZIO
BYZI I

5.6

9'7/6

64

BYZI2

BYZ13

51-

6-

0A5
0A9
0A41

2:6

2:2:-

OA70

6

li119
1

0A73
0A79

OM
0A91

1/6
1/6
1/6
1/6

0A200
0A212

16
2;1:-

OAKS

0A90
0A95

3

2G381

4 6 2N3O11

Red

2N22I9

61-

2N1220 511N2212 5/2N2287 2116
2N2297 6.2N2302 116
2N2303 13 6
6
2N2368
2N2369 7 6
2N2369Á S -

I

2N241

6 6

I

6.6

2N2412
2N2463
2N2484
2N2539
2N2540
2N2613
2N2614
2N2645
2N2646
2N2696

54

5 6

46
4 6
79
7 6
6 -

II

6

6 6
S 6

2N2711

6.6

2N2712
2N2713
2N2714
2N2904
2N2904Á
2N2905
2N2905Á
2N2906
2N2906Á
2N2907
2N2923
2N2924
2N2925
2N2926:
,. Green

93-

9:6:-

06-

8'S.6'S;-

4!-

4/6

5/-

3030 30 -

CA3005
CA301
CA3012
CA3013
CA3014
CA301B
CA3019

27 6
SHEETS

6.-

40362
6 - 40370
10.6 40467
7,6 40468
61- AC107

14.6 BFX29
8 6 BFX30
16 6 BFX43
16 6 BFX44

86 ACI87

121- BFX88

AND

Il

44-

Ill-

666-

-

10 ";,

196

6'

17,6
37/6

9 6

19:6
19.6

14

I
I

2
2

2.5

Price

316

16

4
4
4

IS
340
350

5

15

64

1,9

8
10

116

12-5

25

10
16
16
16

25

1,9
1/6
1/9

2!3

25

64 19

25
25

8

18

8

40

SEND 6d.

14

1.6
1,6

25

1

AMP; 50V

6 -,

400V 10/6

32

STAMP FOR

01-452 0161,2

0

3 19

9

4 19

9

S

13

6

2

19

0

4

IS

0

*Low Voltage
..
..
..
..
..
..
30- 0 -30V. 4A.
28V. IA., 28V. IA., 28V. IA., 28V. IA., 30V. 250mA.
'Primaries 10-0- 200 -220 -240V.

Driver

..

..

10,6

Mains

..

..

15/6

..
L.P. Filter, Chusis Mounting
L.P. Filter, Printed Circuit Mounting

..

..

..

..
..
..

..
..

..

..

4

6

116

6

12

6

IS

6

I

..

19;6

NKT80113

12:6
NKT80211
18:6

70V & 100V Line Matching

NKT80212

Fitted with terminal panel, taps at 0.5,

NKT80213

Flying leads, taps at 1, ;, I.

18,6
1816

2 and

2, 4 and

4W. into

3

8W. into

ohms
5/6 each in 100 Lots
6/9 each in 100 Lots

15

..

ohms

NKT80214

18/6

NKTB0215

Prices inclusive

18/6

of postage and packing, each.

For small quantities, cash

NKT80216

with order, please.

18/6

0C26
0C28
0C30
0C35
0C36

6/6

616

81616

6/6

See our range of Products at the
INTERNATIONAL LONDON ELECTRONIC COMPONENT SHOW

41-

0C41

STAND F258

4/-

0C44
0C45
0071

1/6
2/6

0072
0075

HOWELLS RADIO LIMITED

416

4/6

4/OCBI
008113 á/OC81DM á/4/6
0083
4/6
0C139
6/6
0C140
0C170

OC200
0C201

0C202
OCP71

ORPI2
ORP60

ORP6I

P346A
TIS34A

WW-128 FOR FURTHER DETAILS

5/6

5'6
8,6

6i6
836
10.1

-

101-

5;6
17/6

3l-

T1544

061 -226 3411

CARLTON ST., MANCHESTER, M14 4GT

ó/-

616

T1S43

LINEAR INTEGRATED CIRCUITS
..
..
.
G.E. Type PA234 I WATT AUDIO AMPLIFIER..
W. continuous power into 22 Ohms. Single supply. Dual -in -line.
Delivers
.,
G.E. Type FA13O LOW LEVEL AMPLIFIER
Audio pre -amplifier, or with split supply forms economical op. amp.
RCA Type CA3020 I WATT WIDE -BAND POWER AMPLIFIER ..
DC to video power amplifier. Motor control, wide band mixers, etc.
129 dB at 40 kHz.

ULTRA HIGH GAIN AMPLIFIER
use sep

.

ly or together. Overall voltage gain typically

..

..

451

-

536, 200V 7/6, 400V 9/6

9r,

AMP; 100V

12

311

-

311

-

30/-

..

I519

NULLARD Type TAA310 LOW NOISE AUDIO PRE- AMPLIFIER

31 /-

General purpose amplifier for use from DC to 600 kHz.

Intended

as a

record and playback amplifier in tape recorders.

2NS306 DARLINGTON PAIR
Very low level, low noise. hra -7,000 min. and ft -60 MHz at lc -2mA.
NULLARD Type TAA320 M.O.S. L.F. PRE -AMPLIFIER
Ultra high input resistance. Ideal for use with crystal pickups, timers, etc.
PROGRAMMABLE UNIJUNCTION TRANG.E. Type DISTI
..
..
..
SISTOR (PUT) ..
For timers, relaxation oscillators. etc. 7i, Ree, Ip, Iv are programmable.

G.!. Type
27/6
26/6

23/-

I

RCA Type CA3035
3 amplifiers in I can,

RESISTORS
f Watt 10%
i Watt 5 ".,
I/13 and
Watt
3 Watt
5 Watt

VEROBOARD
31- X 21'
3;6
4.3
31' x 3f"
1617' x 31'
S6
3f' x 5'
44
5' x 21'

394
13:6

134

Available 0

I

or

1

116
119

IS
450

3,3

6d

Pr

332

116

136

1,6
1

6

1,6
1,6

CATALOGUE

32

40
40
SO

50
50
50

64
80
80
80

40
450
5

6-4
16
12
15

25
50
25

6.4

16

25

1

/6

3/9
1/6
1;6
1/6
116

2/-

1/6
1/6
1/6
1,6
1,6

4d.
5d.
6d.
1,6

2,-

0 15

00
00
00
00
00
25
25
200
250
250
250
320

6
12
15

25
50

Price
/6
1

1/6
1/6
1/6
1/6

4

116

16
16
12

212.3

25
50
10

IN

19

3.9

400
500
500
500
640
1000
1000
1000
1000
2000
2000

6

11/6
13/5
10/8

All the above are available with data sheets at I /- extra per data sheet.
Data sheets may be purchased separately at 1/6 each, post free.

6

2,6
3 9
4 9

16
12
16

25
50

5000
116

3/9
3/4

4/2/5

3/3
215

3/2

PNP Types
2N3702 Med. power
2N3703 Med. power
2N058 Low level
2N4059 Low level
BC2I2L Low level
BC213L Low level
BC214L Low level

3/6
3/3

4/6

NPN Fast switch
NPN Fast switch
PNP Fast switch
2N3819 N- Channel. FET
2N3820 P- Channel FET

TIS44
TIS49

3/5
3/9
3/9

TISSO

1/9

2/6
3/9

9/18/9

4/-

9

25
SO

TEXAS SILECT TRANSISTORS FOR LOWEST COST
NPN Types
2N3704 Med. power
2N3705 Med. power
2N3707 Low level
2N3708 Low level
BCI82L Low level
BCI83L Low level
BC184L Low level

Price

3 6

3.9
4 -

5:7,6
8;6

25
50

12;6

25

10,4

1,6

Post and Pocking for Components

A. MARSHALL & SONS (LONDON) LTD.
18

d.

s.
2

2

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

IS;-

146

10

15

L

6,'-

NKT80112

I00V 7;6, 200V 5/ -, 300V

AMP; 400V I1 /6
Equivalent BTY91/10OR which is

1S16

1/9
1;9

10

*Mains
..
350- 0-350V. 60mA., 6.3V. 2A.
..
. .
..
500V. 300mA. 6.3V. 4A., 6.3V. IA.
4
Act.,
6.3V. 3 Act., SV. 3A.
6.3V.
0.500V.
0.25A.,
500525- 0-525V. 0.5A., 6.3V., 6 Act., 6.3V. 6 Act., 5V. 6A.

NULLARD Type TAA263 A.F. AMPLIFIER

THYRISTORS
AMP; 50V 5i -, I00V

ETC.

41-

15

25
50

61-

NKT80111

DATA SHEETS 6d. EACH TYPE

29 6

Price

21-

V8

40
IS
350

--

CORE, PULSE,

8.6

NKT20339

Low Level Amplifier ..
..
Audio Amplifier
2 Watt Audio Amplifier

PA230
PA234
PÁ237

Matrix

V0

6
6

"C"

3 PHASE, TOROIDS, HIGH TEMPERATURE,

61-

NKT20329

5

7' x 4'
5'
12'
9' x 4'

fd
Mfd

-

Flip Flop

1F

MINIATURE ELECTROLYTICS
Mfd

NKT10519

GENERAL ELECTRIC

51-

6112/6
Postage and Packing 2 9

3'

..

7/6

3.3V-30V
Mullard
3V-16V

COMPONENTS
SPEAKERS (3 OHM)

5

-

PER

3

3.3V -200V
400 m/w ± 5";, S.T.C.

NKT10439

-

TAA263 18:6 Linear AF Amplifier
TAA293 1516 General purpose Amplifier
TAA24I 7136
TAA320 15,'6 Most purpose Amplifier

25:-

20

III- Buffer
11/- Dual Gate

L923

/MULLARD

32 6

2.-

L9I4

L900

-

416

1

S

FAIRCHILD
35/1

..

-

Il

27/6
42/6

..
..

S

S,- NKT7I3 5
4/6 NKT736 6
6
416 NKT781
4/6 NKTI0419

9-

APPLICATION

DEVICES

15

Si- NKT674F

Si- BFYIB
5 -- BFY19

449-

NKT403

101- NKT677F

5/6 BFX87

I2/- BFYI7

ACI88
126 ACYI7
116 ACYIB
6 6 ACYI9
7'6 ACY20
7/6 ACY21

/-

4 6
5 6

NKT04 12.6
816 NKT05 15.63 NKT603 6/6
103- NK1613 66

4/- BFXB5
3/- BFX86

9-

NKT264

5/6

5-

ZENER DIODES
11 Watt rt 10" 2-7V-33V
Watt s 5 "" I.R. or Texas
250 m;w

15

61- 13FX84

6!6 AC126
6:6 AC127
5 6 AC176

6 6
4 6
4 6
4 6
4 6

5:6 NKT272
5/6 NKT274
12/6 NKT28I

6-

Quad 2 Input Gates
Hex Inverter
Dual JK Flip Flops
..
Dual Buffer

MC724P
MC789P
MC790P
MC799G

6 6

IL-

MOTOROLA

x

10 6 40361

4-

CA3022
CA3023
CA3028A
CA3036

RCA

SHEETS FOR
TYPE

5'

40254
40360

1

CA3021

20
15

DATA

Il

40253

-

6

76

7,6 NKT217
8.6 NKT261
7.6 NKT262

17;6 BFI80
06 BF184
106 BF194
11;6 BFXI2
12,6 BFXI3

12/6
51- BFY20
84
5.- BFY2I
6/5;- BFY22
716
94 ACY222 4/- BFY23
4/- BFY24
11/6 ACY28
5;4/BFY25
6 ACYO
4,81- BFY26
5,6 AD10
5/- BFY29 1015 6 AD 149
I017,6 BFY30
46 ADI61
4/II 6 AD162
76 BFY36
5151- BFY37
12,6 AFI 14
5.- BFY41 IOiAFI 16
5.- BFY43 13/6
4 6 ÁF117
44
12.6 BFY50
S.6 AFI IB
46
5 - BFY51
4:6 AF124
416
5;- BFY52
41- AF125
5,6
5/- BFY53
AFI26
1115I- BFY56A
4!- AFI17
6!06 BFY75
4.- AFIBI
6,'111- BFY76
AFI86
I1/6
BFYI7
ÁF239
2N371 I
11/6
5/6 BFY90
7 6 AFZI I
2N3721
6,6 BSXI9
5/6
AFZ12
2N31319
5 6 BSX20
5/6
2N3820 10 - ASY76
81S
8 6 85X21
2N31323 11 6 ASY27
4:6
5.6 BSX76
2N3900 I0'6 ASY28
6 6
4;6 BSX77
ASY29
2N3900A
6.6
4/6 55X78
I '6 ASZ20
7/6 BSY26
4.2N3901 19 6 ASZ2I
20/- BSY27
2N3903
8 - AUYIO
4/3/6 BSY28
2143904
8 6 BC 107
4/336 55Y29
116 BC108
2143905
4/6
3.6 551313
2N3906 11/6 BC109
416
6.6
BSY39
2N4056 12,6 BCI 13
S6
66 BSY40
2N057 17;6 BCI IB
10,6
13.6 BSY51
2N4058 6/6 BCI25
6;13,6 BSY52
2N4059 5/- BCI26
13/6
BSY96A 316
2N4060 5/- BC145
S,- D16PI
2N4061
S - BCI47
44 D16P2 11:6
2N4062 56 BCI48
13/51- D16P3
2N4244 6 6 BC149
13/6
7:6 D16P4
2N4284 3 6 BCY30
46 GETI 13 4/2N4285 36 BCY32
7,6 GETI 14 412N4286 3 -6 BCY32
3/5:6 GET873
2N4287 336 BCY33
4 6 GETBBO
2N4289 3/6 BCY34
4:6
S 6 GET881
2N4290 3/6 BCY38
6,6 MATIOO
3/6 BCY39
2N4291
7i6 MATIO1
2N4292 3;6 BCYO
6/MATI20
5/BCY42
2N4433
5/- MATI21 612N4434 6:- BCY43
76 M1480 20/6
2N3506 11/6 BCY54
22/6
5'6 MJ490
64 BCY70
25102
9:6 MPFI02 816
636 BCY7I
25103
7!6
MPF103
6/6 BCY72
25104
7:6
196 MPFI04
1816 50121
3N128
3N10 15 /6 BD123 23 6 MPF105 6 6 6
MPS363B
19/6
BD124
3N141
4,6 NKT0013 56
16/6 BF115
3N142

CA3020

30

I

810' x

6

S

66 NKT2I6

BF167

16.6 BFI73

6/6 40251
12 6
15

10:6 NKT212

19 6 BFI 17

24-

5/- 0250

34
3 3
Orange 3.INTEGRATED CIRCUITS
Yellow

8' x
3'

3N143

2 9

Brown 2:6'0152

S6

Il

4/6

FST3 /4
FST3 /8

-

26371
2G374

S;- 2N3053
2N696
2N697
51- 2N3054
3:- 2N3055
2N706
2N706A 3'- 2N3133
2N708
4.- 2N3134
5,6 2N3135
2N753
2N914
34 2N3136
2N916
34 2N3390
2N929
5 6 2N3391
66 2N3391A
2N930
IO 6 2N3392
2N967
8 6 2N3393
2N1131
2N1132 8 6 2N3394
2N1302 46 2N3402
1N1303 46 2N3403
2N1304 5:6 2N3404
2N1305 54 2N3405
2N1306 616 2N3414
2NI307 616 2N3415
2N1308 Si- 2N3416
2N1309 8- 2N3417
2N1420 76 2N3570
2N1507 76 2N3572
2N1527 7 6 2N3605
2N1605 9 6 2N3606
66 2N3607
1N1613
2N1711
66 2N3662
2N1889 8 - 2N3663
2N1893 S.- 2N3702
17
2N2147
6 2N3703
2N2148
6 2N3704
2N2160 14 6 2N3705
2N2193 5 6 2N3706
2N2193A 5 6 2N3701
2N2194A 4 6 2N3708
2N2217 6 - 2N3709
2N2218 6.- 2N3710

3'-

5010

ALL APPLICATIONS UP TO 100 KVA.

TRANSISTORS

1i6
1,6

N914

RCA

DESIGNED TO CUSTOMER'S OWN SPECIFICATIONS FOR

SELECTION FROM OUR MAY CATALOGUE LISTED BELOW

A

DIODES 8.
RECTIFIERS

per order

PROFESSIONAL COMPONENTS AT REALISTIC PRICESI

NOW for our brand new Components Catalogue, at only 2/- post free. This
catalogue is packed with information on a host of up-to- the-minute components by
leading manufacturers. Included are Integrated Circuits, Silicon and Germanium
Transistors, Diodes, Rectifiers, Resistors, Capacitors, Plugs and Sockets. etc.
Please note that all goods supplied by us are brand new and guaranteed to fully
conform to the manufacturers published specifications.
DISCOUNTS: Order value over LS-10 per cent; Order value over CIO-15 per cent.
Post and packing 1/6 per order
Cash with order please.
Send

KINVER ELECTRONICS LTD.,
STONE LANE, KINVER, STOURBRIDGE, WORCS.

CRICKLEWOOD BROADWAY, LONDON, EN.W.2
WELCOME
3

www.americanradiohistory.com

Telephone: Kinver

2099
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from P000PS

ELECTRONICS

New Science Projects combine fascination of Optics with Electronics.

INFRA -RED TRANSMITTERS & RECEIVERS
Unique devices in a brand new electronic field that can be exploited in a wide range
of applications. Miniaturized construction and solid state circuit design is combined
with outstanding modulation and switching capabilities to provide infinite possibilities as short distance speech and data links, remote relay controls, safety devices,
burglar alarms, batch counters, level detectors. etc., etc.

INFRA -RED PHOTO RECEIVER

-

MSP3

Ultra sensitive detector /amplifier for infra -red (Gallium Arsenide) or visible light optical links
reception. Spectral response 9500 A. Robust, cylindrical package is coaxial with incident light to
facilitate optical alignment and heat sinking.

85/-

GALLIUM ARSENIDE LIGHT SOURCE-MGA 100
Fdamentless, infra -red emitter in

a

robust, sealed cylinder coaxial with beam to facilitate optical

alignment and heat sinking.

35/-

post free

MAX RATINGS
Forward current IF max.' D.0
400mA. Forward peak current IF mox.' (pk)
6N
Power dissipation'
600mW. Derating factor for Tame greater than 25'C
7.5mWr'C
Reverse voltage Va max
1 -0V.
'When mounted on an aluminium heat sink

lin. x lin. x
Supplied complete with suitable lenses, full Technical Data and Application Sheets,
including Line of Sight Speech Link.

post free

MAX RATINGS
Total dissipation (in free air.
Output Current Intensity.
--30' to 125'C.

Tame

25'C.)

100mW Derating Factor
25V. Operating Temperature

100mA Voltage

2mW,I'C
from

Supplied complete with suitable lenses, full Technical Date and Application Sheets.
including Line of Sight Speech Link.

MICRO -MINIATURE INFRA -RED DETECTOR

-31F2

Silicon NPN photo -diode of passivated planar construction. suitable for punched card readers.
counters. film sound track, etc.

28/6

POSI free

Infra -red devices (except 31F2) are supplied complete with
suitable lenses, technical data and typical application information.

PHOTOCONDUCTIVE CELLS

FIBRE OPTICS

CADMIUM SULPHIDE CELLS (Cds)

Inexpensive light sensitive resistors which require only simple circuitry to work as
light triggering units in a wide range of devices, such as: flashing or breakdown
lights, exposure meters, brightness controls, automatic porch lights, etc. Not polarity
conscious
use with A.C. or D.C. Spectral response covers whole visible light range.

-

Highly flexible light guides that transmit ight to inaccessible places as easily as
electricity is corfducted by copper wires. Fibre optics make it possible to control.
miniaturize, split, reflect or transfer light from one source to many places at once
and to operate photo devices. logic circuits, or illuminate in ways never before possible. Proops otter both glass fibre optics or inexpensive Croton plastic fibres for
hundreds of experiments or serious applications in

a

fascinating new science.

MKY251

l

Epoxy sealed 1à in. dram. x in. thick. Resistance at 100 Lux - 700 to
3,000 ohms. Maximum voltage 200 A.C. or D.C. Maximum current
500 mW.
post free

RANK TAYLOR -HOBSON ENGINEERS KITS

126

All the basic components needed to demonstrate
new ways to use light In serious applications
with glass fibre optics consisting of thousands of
fibres tightly bundled in a flexible sheath with
ferruled, optically polished ends. Kit includes 12,
18. and 24 inch standard light guides in 1.5. 3
and 6 mm widths. 24 inch twin exit guide with
2 x 1 mm. outputs. Non - random 'Y' guide With
2 x 3 mm outputs, adaptors and battery operated
light source. Supplied complete with card

MKY101 -C
Epoxy sealed. I in. diam. x + in. thick. Resistance at 100 Lux - 500 to
2,000 ohms. Maximum voltage 150 A.C. or D C. Maximum current
150 mW.
10/6 post free

MKY71
Glass sealed with M.E.S. base. Glass envelope y} in diam.. overall
length in. Resistance at 100 Lux - 50 Kohms to 150 Kohens. Maximum
voltage 150 A.C. or D.C. Maximum current 75 mW. 8/6 post free

wallets containing technical data and
illustrated applications.

1

£16

CADMIUM SELENIDE CELLS (Cdse)

higher dark resistance in a given period than Cadmium Sulphide Cells,
indicating much faster response. Suitable for all Cds applications plus applications in
chopper. electronic musical instruments. computer and other sophisticated circuitry.
Time response shown in megohms is dark resistance measured 10 secs. after 400 Lux
light intensity is intercepted.
These have

a

MKB5H
Hermetically metal sealed. l in. diam. x l in. thick. Time response
100 megohms. Resistance at 1,000 Lux - 1 Kohm to 10 Kohms
Resistance at 10 Lux - 50 Kohms to 1 megohm. Maximum voltage
50 A.C. or D.C. Maximum current 10 mW. Continuous current 5 mW.

166 post

LOW -COST CROFON FLEXIBLE

-40'

applications booklet supplied.

free

1

LIGHT GUIDE

Newly developed plastic light transmitting media made by
Du Pont and consisting of 64 special plastic fibres, each
.010 in. diam. and bundled together in a tough. flexible
sheath' Can be used for many serious protects and mexpensive prototype work. Ends can be ground flat, dyed or
capped with Epoxy resin, Temp. range
to 176'F.
No loss of light through bending. 12 -page data and

Minimum order --2 ft.

MKB12H
Hermetically metal sealed I in. diam. x 1} in. thick. Time response
100 megohms. Resistance at 1,000 Lux - 100 ohms to 1.000 ohms
Resistance at 10 Lux Kohm to 10 Kohms. Maximum voltage
50 A C. or D.C. Maximum current 80 mW. Continuous 30 mW.

post free

8/6

per loot post free

Other advanced Solid -State devices

16/6 post frrr

PHOTOGENERATIVE CELLS
Selenium cells in which light energy is converted into electricity directly measurable
on microamnteter or used with amplifier as light trigger for alarm and counting
devices, luminous fluxmeters, exposure meters, colorimeters, etc., Spectral response
covers visible light range.

Type

1-ii

u

t far

output

1

mA at 0.6 volts at 1,000

5/- post free

Lux

Type

2

-29

18

x

mm. Output 500

1,000 Lux

Type 3 -loo
Lux

x

50 mm. Output

frA

at

06 volts

r'

3/6 post free
4

mA at 0.6 volt at 1.000

RCA INTEGRATED

CIRCUIT- CA3020

Complete Audio or Servo Amplifier in one tiny package!

Preamp, phase incerto,, driver and power output function in a single package
only I in diam. and Y} in. high. Operates from single D.C. supply of 3 to 9 volts.
gives maximum output of more than i watt for 22 mA consumption. Low distortion.
high gain is coupled with built -in temperature compensation f --55' to 123'C)
and widebaraf operation. Complete with data and circuit applications,

42/- post free

RCA

TRIAC-

CA40432

Suitable for light dimming and motor control circuits

Gatecontrolled, full -wave. A C. silicon switch with integral trigger that blocks
or conducts instantly by applying reverse polarity voltage Sbitable for A.C.
operation up to 250 volts: controls currents up to 1440 watts. Size only I in.
diam. x T} in. high. Complete with heat sink, data and applications

information.

45/- post free

22/6 post free

PROORS

Proops Bros. Ltd.,

52

Tottenham Court Road, London WIP OBA

Telephone

www.americanradiohistory.com
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ORGAN BUILDERS !
SILICON N.P.N. TRANSISTORS TESTED AND APPROVED BY
DESIGNER FOR USE IN `PRACTICAL ELECTRONICS' ORGAN
CIRCUIT z /6d. each or £5 per 100.

SPEAK SOUND
present
PA. 25-15
A NEW
25 WATT
POWER

AMPLIFIER
MODULE

Latest list of transistor stock. All brand-new and to manufacturers specifications.
10/9
BFX84
6/6 2N2219
18/9/3
NKT401
8/- 2N2219A 12/6
7/3
NKT402 19/3 BFX85
7/3
BFX86
6/6 2N2220
16/5/- NKT403
8/6
8/- 2N2221
BFX87
13/3
5/- NKT404
10 /BFX88
7/3 2N2221A
14/9
8/6 NKT405
10/9
BFY50
b
2N2222
13/3
S/9
NKT406
NKT125
BFY51
4 8 2N2222A
40/5/- NKT420
NKT126
BFY52
2N2297
13/3
5/- NKT451
NKT135
4/8 2N2368
12/8
BFY53
8/8 NKT452
NKT137
4/6
29/8
2N2369
8/BFY90
5/8
NKT453
NKT210
4/6 2N2369A
5/- NKT603F 6/6 BSX19
NKT211
86
4/6
2N2483
BSX20
5/7/3
NKT613F
NKT212
10/9
S
BSX60
16/6 2N2484
6/6 NKT674F
NKT213
10/9
2N2220A
BSX61
10/4/8
4/8 NKT677F
NKT214
3/9 2N2904
10/9
5/- BSY95A
5/- NKT713
NKT215
12/5/- 2N2904A
8/- 2N696
10/NKT717
NKT216
5/- 2N2905
15/6
5/- 2N697
NKT217 10/8 NKT734
3/18 /2N2905A
6/6
2N706
5/- NKT736
NKT219
3 2N2906
4/8 2N706A
S/8
NKT773
NKT223
4
8
13/3
2N2906A
5/2N708
4/8 NKT781
NKT224
14/11/6
2N2907
4/8 NKT10419 5/- 2N709
NKT225
5/- 2N2907A 20/8
5/- NKT10519 5/9 2N914
NKT229
118 2N3053
7/3 NKT10339 6/6 2N918
NKT237
7/3 2N3055
4/6 NKT10439 7/3 2N929
NKT238
8/- 2G345
/5/
NKT12329 11/6 2N930
NKT239
8/6
2G371
14/2N1131
4/6- NKT12429
NKT240
10/.
2G378
5/- NKT13329 b/- 2N1132
NKT241
10 /4/6 0C22
3/- NKT13429 b/- 2N1302
NKT242
4/8
2N1303
OC204
14/- NKT35219 22/3
NKT243
6/5/0C44
11/6
2N1304
3/NKT16229
NKT244
6/5/- 0C45
2N1305
3/9 NKT20329 12/6
NKT24S
10/6/6 ASZ17
3/9 NKT20339 8/6 2N1306
NKT261
4/6 2N1307
6/6
3/9
BC107
NKT262
8/8
quantity
3/- 2N1308
3/9 BC108
NKT264
8/6
Discount:
4 8
2N1309
3/8
BC109
NKT271
5/9
2N1613
70/3/8
BCY55
NKT272
.. 5%
6/6 25/49
b 2N1711
3/9
BCY70
NKT274
. 10%
12/6 50/99
9 3 2N1893
BCY71
3/9
NKT275
100/299
15%
4/6 2N2217
7/3 300/999 ..
5/- BCY72
NKT281
.. 20%
15/6
22/3
2N2217A
NKT302 18/8 BDY20
25%
1,000
..
8/6
11/6
2N2218
NKT304 13/3 BFX29
10/all one type.
13/3
2N2218A
1118
BFX30
NKT351

NKT11
NKT12
NKT72
NKT73
NKT124

:9

Unsurpassed for power and quality
Based on a design by Reg Williamson and described in
Hi-Fi News for their Twin Twenty Mk. II, this designer-

approved power amplifier module is for the specialist
seeking the very finest possible standards of audio reproduction. It has a conservatively rated output of 26.6 watts
R.M.S. into 15 ohms and withal, is exceptionally compact
and robust. The sub -miniature output transistors are housed
between the underside of the baseboard and outer shield
which serves also as heat sink. The power bandwidth is
20 to 20.000 Hz at less than 0.25% distortion at 20
watts. Total distortion at 1 KHz for full power of 26.6 watts
into 15 ohms never exceeds 0.05 %. The PA.25 -15 incorporates the very latest semiconductor devices in a fully
complementary Class B configuration. Details of the required
power supply unit available very shortly.

25
WATTS
RMS
INTO
15_Q

Unmarked transistors (tested) similar to:
2N753 1 /6, BSY28 1/6, BSY65 1 /6, 0C44 1/6, 0071 1/-, 0072 1/-.
LIGHT SENSITIVE TRANSITORS (similar to OCP71), 2/- each.

ORP12 CADMIUM SULPHIDE LIGHT- SENSITIVE RESISTORS
9/- each.

GIANT -SIZE SELENIUM SOLAR CELLS- PRODUCE UP TO
6ma AT 0.6 VOLTS FROM DAYLIGHT!
67mm. diameter 10 /- each, 50mm. x 37mm. 2 for 101 --

A superb specification
Output at KHz into 15 ohms -28.8 watts R. M.S. Acceptable
to speakers from 8 to 15 ohms Frequencyresponse at watt20 Hz to 120 KHz (-3d8) Power bandwidth for -1 dB at 20 watt
at less than 0.25% distortion -20 Hz to 20 KHz imput sensitivity for 28.8 watts output -500 mV into 500 K ohms Signal to
noise ratio better than -80d B Power requirements -88 volts DC.
1

1

£11.15.0
(add 2/6 p.p. if
ordered direct)

MULLARD POLYESTER CAPACITORS FAR BELOW COST PRICE!
6d.
3d.
0.1511F 160V
..
.-.
..
0.0010 400V
6d.
3d.
0.22µF 160V
..
..
..
0]00150 400V
..
0.001807 400V
0.0022µF 400V
400V
0.01µF

..

..
..
..

-.

. -

0.270

3d.
3d.
3d.

1£F

160V
125V

..
..

..
..

8d.
1/-

RECORD PLAYER CARTRIDGES. COMPLETE WITH NEEDLES.

GP 67/2 Mono 15 / -, GP 91/3 Compatible £1, GP 93/1 Crystal Stereo 25/ -,
GP 94/1 Ceramic 25/ -.

,

PEAK SOUND ES.10 -15

TRANSISTORISED SIGNAL INJECTOR KIT 10/-, SIGNAL TRACER
KIT 10/ -, CAR REV. COUNTER KIT 10/

BAXANDALLSPEAKER

VEROBOARD

as described in 'Wireless World'

3t}

1/3
17 in. x 3 in. 0.15 matrix
14,8
in. x 1 in. 0.15 matrix
4/2
3 in. x 2} in. 0.1 matrix
3/3
in. x 2 in. 0.15 matrix
4/9
3/11
31 in. x 3} in. 0.1 matrix
3r in. x 3 in. 0.15 matrix
4/7
5 in. x 2# in. 0.1 matrix
3/11
5 in. x 2 in. 0.15 matrix
5/6
6/6 5 in. x 31 in. 0.1 matriz
5 in. x 3 in. 0.15 matrix
11/17 in. x 2 in. 0.15 matrix
Spot Face Cutter 7/6 Pin Insert Tool 9/6 Terminal Pins 3/6-36.
Special Offer! Spot Face Cutter and 5 2k in. x 1 in. boards, 8/9 only!
2

a true high -fidelity speaker which,
within its range. is equal to some of today's
finest instruments. With a 10 watt R.M.S. load
capacity. frequency response from 80 to 14.000
Hz (10 Hz -10 KHz ± 3d131 and 15.0impedance.
this Baxandall triumph is supplied exactly to the

This is

PAPER CONDENSERS, Mixed

designers' approval. The Peak Sound Kit is
supplied complete and ready for immediate
assembly. and includes Afrormosia teak finished
cabinet size 18" x 12" x 10 ". This is the speaker
that Hi-Fi News described as 'Rolls- Royce'.
Equaliser assembly 36/- (p.p. 1/61: Speaker
Unit 42/9 + 10/2 P.T. (p.p. 5/ -1: Cabinet
Assembly £6.3.8 + 12/8 P.T. (cary. 8/61.
X -over for wooferifrequired 2216 /p. p. 3/61.

per 100.

f10.2.3
1-

£1.2.9

12 VOLT TRANSISTORISED FLUORESCENT LIGHTS. HALF
NORMAL PRICE! 8 watt 12 in. tube. Reflector type £2 /19/6. 15 watt
18 in. Batten type £3/19/6.
IDEAL FOR CAMPThiG OR CARAVAN HOLIDAYS! A BRIGHT
LIGHT FOR VERY LITTLE CURRENT!

ELECTROLYTIC CONDENSERS

lcerr. 12/61

0.250

volt
volt
volt
1µF
volt
1.250
volt
2µF
21iF
350 volt
16 volt
2.5p.F
25 volt
3µF
64 volt
3.2µ17
4 volt
4µF

1µF

OTHER PEAK SOUND PRODUCTS

-

PA.12.15 medium power 12 watt power amplifier module
£5.19.6 1p.p. 2/61. Power unit PU.45 fpr same. " Cir -Kit" adhesive
copper strip for circuit building. SCU.400 high fidelity pre- amp/tone
control unit.
From your usual dealer or direct in case of difficulty. Trade enquiries invited.

PEAK SOUND

bags 0.0011iF to 0.5µF, 12/6

SILVER -MICA, Ceramic, Polystyrene Condensers. Well assored. Mixed
types and values, 10 /- per 100.
RESISTORS. Mixed types and values, 1 to 1 watt. 6/6 per 100, 55/- per
1,000. Wire -wound resistors. 1 watt to 10 watts. Mixed values. 20 for 10 / -.
Transistors. Mixed, unmarked, mainly O.K. 7/6 for 50.

(HARROW) LTD.

32 ST. JUDE'S ROAD, ENGLEFIELD GREEN, EGHAM, SURREY.
Telephone: Egham 5316

3
6
20
16
3

Orders by poet to:

41.1.F

411F

5µF
6µF
8µF
8µF
8µF

10µF
10µF

200

volt
volt
volt
volt
volt
volt
50 volt
6 volt
25 volt
6 volt
12
25
6
6
3
12

G. F.

2507

volt
volt
volt
volt
volt
volt
640 2.5 volt
64µF
9 volt
1001rF
9 volt
3200 4 volt

250

25µF
30µF
30µF
50µF

6
12

320µF
4001511

25
6
10
6

10

volt

6.4 volt

All at 1/- each.
20 assorted

(our

selection)

10 /-

MILWARD

DRAYTON BASSETT, NEAR TAMWORTH, STAFFS.
Please include suitable amount to cover post and packing. Minimum 2/ -.
Stamped addressed envelope must accompany any enquiries.

For customers in Birmingham area goods may be obtained from Rock
Ex changes, 231 Alum Rock Road, Birmingham 8.

www.americanradiohistory.com
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UNR -30 4 BAND
COMMUNICATION RECEIVER

rxl.rllrul

nadition fully tested
checked. Corns
1. to
with prods,

instruc-

Model 47A 19/1918
P. & P. 716.

MHZ.

Our new walk arourd shop is now
open at 311 Edgware Road, fully
stocked with all Hi -Fi, Communication

LAFAYETTE SOLID STATE HA600
RECEIVER

and Test Equipment.

Call into your nearest shop -- Edgware

BAND AM'CW /SSB AMATEUR AND SHORT WAVE.
150 ke. s -400 Hus AND 560 tic s-30 Mc r. F.E.T. front

10 -3 PORTABLE OSCILLOSCOPE. 3" TUBE
amp. Seneltivlty. .Iv
Y
NP /CM. Bandwidth 1.5 cps

-1.6

NOW OPEN IN
EDGWARE RD.

Covering 550 Kc /s -30 Mc /s. Incorporates BFO.
Built -in speaker and phone jack. Metal cabinet.
Operation 220/240 v. A.C. Supplied brand new,
guaranteed with instructions. 13gns. Carr. 7 /fi.

6

end

detector

Input imp.
amp

2

mechanical filien
Variable BFO

24lit. Bandapreed

Hoge dial
Noiselimiter

S

Product
Meter

230 v. A.C.!12 v. D.C. net earth
operation
RF gain control. Sine 15in. 91io.
Slim.
WI. 18 lbs. EXCEPTIONAL VALUE £45. CARR. 10, -.

2 meg G. 25 PF. X

sensitivity. 9v p-p/CM.
bandwidth 1.5 cps -ciOO
KHZ. Input imp. 2 meg O
20 PF. Time bue. 5 ranges
10 cps -300 KHZ. Nynchronla.tt n. Internal /external. Illuminated scale.

B.A.E. FOR PULL DETAILS.

TRIO COMMUNICATION RECEIVER MODEL
4 band receiver covering 500 Kc/. to 30 Mc /e, continuous

MARCONI TEST EQUIPMENT

TEl
DECADE RESISTANCE ATTENUATOR
Variable range 0.111

db. Connection..

9R -SIIDE

Unbalanced T and
Bridge T. Impedance 600 ohms.
Range (0.1 db x
101+ (1 db x 10)

and electrical bandspread on 1(1.16, 20, 40 and 80 metres.
8 valve plus 7 diode circuit. 4/8 ohm output and phone
lack. 88B.CW
ANL
Variable BFO
e meter.
Sep. Bandsprcd dial
IF 455 Kr/e
audio output
1.6 w.
Variable RF and AF gaine controls. 116/250
v. A.C. nain.. Beautifully designed. Sine 7 x 16 x 10in.
With instruction manual and service data. 842.10.0.
Carriage pall Trio Communication Type Headphone.
Normally 05.19.6. Our price 0.15.0 B purchased with
hove receiver.

140 x 215 x 330 MM.
Weight 15111n. 220/240 V.
A.C. Supplied brand new
with handbook. 838/ -I -. Can. 10 /..

Rd. for all Equipment -Lisle Street for
all Equipment and Components.

+10 +20

r

+ 30

db. Frequency: DC to 200 KHZ (-UM.
Accuracy: 0.05 db. + indication db x 0.01.
Maximum Input lea. than 4 wette 150 volts..
Built in 600 O load retirtanre with internal,
external !witch. Brand new 127/10/ -. P. & P.5 /..
ECHO HS -606 STEREO
40

HEADPHONES

N
lerfully comLightweight adjustable
vinyl headband, Oft.
cable and stereo
jack plug. 25. 17.00,1

fortable.

En- MLBtary Reconditioned.
TF 1440 Standard Signal Gene:aton. 85 Kc /s26 Mc /s. £.25....rr. 31//..
TF 186 Video Orcillator 0 -5 mfrs £45. Carr. 30f..
TF 196E Beat Frequency Oscillator. 0 -40 kc/.,
201/250 .. Aar £20. Carr. 30/,
TF 142E Distortion Factor Meter, £20. Carr. 20/-.
All above offered in excellent condition, fully

High quality ceramic construction. Winding. embedded In vitreous enamel.
Heavy duty brush wiper. Continuous raring. Wide reuse available ex- stock.
Single hole fixing, tin. dls. shafts. Bulk quantities evadable.
26 WATT. 10/25/60/100 /260/500 /1000/ 1600 /2 5101 ir 51001 ohms. 14 S. P. a P.1/4.
60 WATT. 10/25/50/100/250 /500/1000/2600 or 511111 ohms. 21 -. P. A P. 1 /6.
100 WATT. 15 10/25/60/100/260 /500 /1000 or 2500 ohm., 27 6. I. A P. 1/6.

.

.

teeted and checked.

MULTIMETERS for

TF 1100 Valve Voltmeter. Brand New,
TF 1267 Tranami.,ion Test Set, Brand New.
TF 1371 Wide Band Millivolt Meter, Brand New,

850.

LAFAYEITE DE-LUXE
100 E0/VOLT
`LAB

SOLARTRON MONITOR
OSCILLOSCOPE TYPE 101

protection.

100/500 MA/2.6/10 Amp.

excellent condition with cable., probe, etc., as
received from Ministry. 18/19/6. Carr. 30/,

AUTO TRANSFORMERS

3.1891 W.

7,600 W.

.1.

17/10/0. P. a P. 12/6
£15/10/0, P. a P. 20,..

0/1KI10K/100K/10M/
100M O

to 49.4dB.

purpose,/

_
-

TE -900

20,00011 VOLT

0 / 25 /

r`-

-

`2

.

0

d

ti1-Ei ¡ '
r

oecuator

1,.t

by Alnnec.

Fee-

1o. 2. A high
quality pre'isi
instrument 0nir
for the MInl.try

-

.
a
'...,/

quency coverage

66.

f

o

jn

20-90 Mc /.. AMI
CW /FM. Incoe.

12.5110/60/

porales precision
dial, level meter, precision attenuator 1µV 100E v.
Operation from 12 volt U.C. or 0/110/200/260 v
A.C. Sloe 12 x 84 n Oln. Supplied In brand new
condition complete with W connectors, fully
tested, £45. Carr. 20/,

,

LAFAYETTE LA -224T TRANSISTOR
STEREO AMPLIFIER

250/1,000/6.000 v. D.C.
0 /50µA / 110 / 100/500 mA /
10 amp.
D.C. O2K/
200K/20 MEG. OHM.
£15/-/ -. P. a P. 6 /
MODEL AS-100D. 100E 01
Volt. Sin., mirror scale. BuiltIn

meter protection 013/12/60/

120/300/600/1,200

MegO. U.B. -20 to
+81 db. Overload protection.
£12/10/ -- P. a P. 3/6.

0-10

v.

D.C.

0/6/30/120/310/600 v. A.C.
0 /10µA /6/00/3(IOMA/12 Amp.
0/2K/200K/2M/200110. -20
to +17dB. 112 /10/ -. P. a P.
3/6.

PROFESSIONAL 20,000

O.P.V. LAB TYPE

general purpose low cost

day use. Y amp. Bandwidth
2 CPS -1 MHZ. Input imp.
2 meg 0. 25 PF. illuminated
scale. 2- tube. 116 x 180 x
230 mm. Weight sib.. 220/
240v. A.C. Supplied brand new
with handbook. 122110/ -.

1

1

1/10/60 /250 /500/1.000 v.
D.C. and A.C. 0.5004A, IOmA, 250mA, Current:

MODEL TE-70. 30,000 O.P.V,
0/3/16/60/300/600/1,200
v.
U.C. 0/8/30/120/6001/1,200 v.
A.C.
0/30µA/3/30/3001rnA.

0/20K, 200K, 2megohm, Declbel.: -20 to + 22db.
£5119/S. P. a P. 2/6.

Gm. 10/-.

MODEL TE-90 60.000 O.P.V.
Minor scale overload protection. 0/..1/12/6"/.10"/8")./1.218)

TE -20D RF SIGNAL GENERATOR
Accorate wide range signal generator covering
120 Kr /e -500 Me/e
Directly cali6 Land..
Variable HF.
brated.
attenu tor, audio output.
Xtal socket for calibration. 220/240V. A.( '.
Brand new with Inetruc
Bona. 815. Carr. 7,6.
Sloe 140 x215 x 170 mm.

v. D.C.O/6/30/120/31NI/1,200. v
D.C. .03/6/60/600 MA. U.C.
16KI160K/1.6/16 MEG O.

P.

P.

0/0.6/6/30/120/600/1,200/

GENERATOR

Brushed aluminium, gold anodised extruded front
panel with metal case. Size 101x. x 3 In. x 7 lu
Operation 115 /230 volt A.C. tee. Care. )n;,

FIELD TELEPHONES TYPE L. Generator raging
metal us u. Operate on 2 1.5 v. batterie. (not
supplied.) Excellent condition. £A.10.0 per pair.
Carr. 10 /..

TE-IS VALVE VOLTMETER

3,000/6,000 v. D.C.0/0/30/120/
600/1,900 v. A.C. 0/604A/6/
60/600 mA.0/6K/600K/6M eg./
60 Meg. O. 60 PF. .2 MPD
16/19/e. P. a P. 3/6.

+ 63db. £7/10/0

AUDIO SIGNAL

0/18K/160K/1.6M/16 Mega.
15/10/-. P. a P. 3/-.
MODEL TE-11. 10,000 0.P.V.

-20 a 3/,

transistors, 8 diodes, (HP music power 30 watts
at 8 ohm.. Res. 30.20,001 f 2 dB at w. Distortion "0 or le... Inputs 3 mV and 250 mV. Output
3.16 ohm.. Separate L and R volume rontrd,.
Treble and bau control.. Stereo phone lack.
19

MULTITESTER. Alun.
catie overload protection, mirror scale. Range.

economy oscilloscope for every-

TY75

-10

118/18/-. P. a P. 6/-.
LAFAYETTE 57 Range Super
501111 /V. Multimeter. 1) c.
volt. 125mv -10060. A.C.
volts 1.5v- 1000v. D.C. Current 25µA-10 Amp. Ohms

TO -2 PORTABLE OSCILLOSCOPE
A

0/6/2.5/10/

0/3/10/60/260/600/1,000
v. A.C. 0/10/100µA/l0/

a

Y`

MULTIMETER
Mirror trade and over.
load protection.
Sin.
full view meter.
2
colour .tale. 0/2.5/10/
260/1.000/5.000 v. A.C.

50/260/6011/1.000 v. D.C.

8O 4.0. 137/6.
o P. 2/6.

AM FM SIGNAL GENERATORS

GIANT

TEETER." Oant 61tr1.
scale. Built In meter

An extremely high quality oscul .cope with time
Due of 10 Weer. to 20 m/sec. Internal Y amplifier
Separate mains power supply, 200/250 V. Supplied

0/116/230v. Step up or step down. Pully shroud(
150 W. 32/e, P. a P. 3/6
300 W. 47/8. P. a P. 4/6
500 W. 13/10/0. P. a P. 6/6
1.000 W. 86/10/0. P. a P. 7/6
1,500 W. 18/10/0. P. & P. 8/6

E_

.p

High quality Instrument
with 28 ranges.
D.C. vola 1.5 -1.600 v.
A.C. volta 1.5.1,500 v.
Resistance up to 1.00o

megohm..

20k 0 /Volt 6/26/50/
v. D.C. 10/60/
100/500/1,000 v. A.C. 0/50µA/
2.5 mA/250 mA D.C. 0/6K/6
meg. ohm. -20 to +22 dB.
TE-10A.

220/240v. A.C. operation.
Complete with probe and
Instructions £17/100. P.

MODEL PT-34. 1,000

2501/600/2,500

O.P.V.O/l0/60/260/

a

500/ 1,000V. a.c. and
d.o. 0/1/100/600 mA.
d.c. 0/100 K O 39/8.
P. a P. 1/6.

10-0, 100 mfd. 0.100.0.1 mld.

69/8. P. a P. 2/6.

P.

6 / -.

Additional Probes vail
able:
H.P. 35/- H.V.

42/8.

T.E.40

Sine Wave 20 CP14-200
Kc /s. Square Wave 20
CPS-30 Kr, a. High and
low Impedance output.
Output variable up to 6
volt.. 220/240 volts A.C.
Brand new with iutructiona. 118. Carr. 7/6.
Oise 210 x 160 x 120 mm.

NEW CATALOGUE
Nearly 200 pages giving full details of a
comprehensive range of COMPONENTS,
TEST EQUIPMENT, COMMUNICATION

LAFAYETTE TE-46 RESISTANCE
CAPACITY ANALYSER
2
pf-2,000 tad.

hma -200 megohms. Also checks

turns
insulation.

Impedance

ratio

200/250 v. A.C.
Brand New. £17.10

Cart. 7)6.

`mot \,.,_,

EQUIPMENT and HI -FI EQUIPMENT.
Each section greatly enlarged and fully
illustrated. Thousands of items, many
1
FREE DISCOUNT
at bargain prices.
COUPONS VALUE 10/ -.

1

SENO NOW-MY 7'6 ,EO%'

HIGH SENSITIVITY
A.C. VOLTMETER
10 meg. input 10 range.:
.01/.03/.1/.3/1 /3/10/30/100/300
v. B.M.B. 4 cps.1.2 Mc /s.
Decibels -40 to +50 dB.
Supplied brand new complete
with leads and instruction..
Operation
230
v.
A.C.
£1710'-. Carr. 5f-.

MARCONI CT44
T F956 AF

ABSORPTION
WATTMETER
I

efeett to

34, LISLE STREET,
01-437 8204
LEICESTER SQ.,LONDON,WC.2 01 -437 9155
311, EDGWARE RD.,LONDON,W.2 01- 2620387
3 and

rr/l///Il1uÙ

(ALL MAIL ORDERS TO:- 3,LISLE STREET,LEICESTER SQUARE, LONDON, W.C.2)

www.americanradiohistory.com

In

%att..

880 Care. 20/..

OPEN
a.m. to 6 p.n,.
every day Mon.
to Sat. (Edgware
Rd. t day Thurs.)
Trade supplied.
9
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EL ECTRÖVÄ[LIE

P.O. TYPE 3000

AND 600
for RELAYS
TO YOUR SPECIFICATION
BUILT

SPECIALIST SUPPLIERS OF
TRANSISTORS IN TYPES TO
SUIT ALMOST ALL NEEDS

Contacts up to 8 changeover

*
*

PRICES

HIGHLY COMPETITIVE

2C lock 12/6.
4C lock 17/6.

-KIT -BUILT

I

210 -.

NO SURPLUS
CATALOGUE now ready. Send 1/6 for your copy.
COMPONENT DISCOUNTS. 10^:, on total order over

:.

61-

C3.0.0.

total order over L10.0.0, unless stated otherwise.
POSTAGE AND PACKING on orders up to LI, add / -; over, post
free in U.K.
OVERSEAS ORDERS WELCOMED. Carriage charged at cost.
I

for 100.

50 AMPS

9»
I

for Panel
Mounting.
230 v.

A.C.

SO

0

10

C5
C6

12 6

60

Output variable.
v.

{ amp
I amp
2} amp

{ AMP.

.

5

.
.

12
IS

20

amps....
amps....

amps....

37.5 amps.
50

.

0 -36 v.

0

C25
L37
L72

O

0

0
o

o
o

O

o

P.

&
I

O

10O

7/6

AMP.

,.

VARIABLE VOLTAGE
TRANSFORMER
Input 230 v. A.C. Out-

FROM STOCK!

Input

Output
Output

Fully isolated, low tension Secondary winding. Input 230 v. A.C.

OUTPUT

E21

amps.... 02

Grams: WILCO CROYDON

OUTPUT

Variable
Transformers

o
0

o
o

PORTABLE

TYPES

OPEN

P.

4

o
o
o

Double Wound

VARIABLE

at

CONTINUOUSLY

0

5

-36 v.

A.C.

amp. £9.12.6
p.

0 -36 v.

-

-

&p.86

at 20 amp. £21.0.0

15 -p. &C.
These fully shrouded Transformers, designed to our specifications, are ideally suited for Educational, Industrial and Laboratory
use.

FOR IMMEDIATE DELIVERY.

,.

Designed

0 -260

amps....
amps.....
8 amps....
10 amps...

L6 IS
L9 0
L9 IS
L14 10
L18 10

20 DIFFERENT TYPES AVAILABLE

AMP.

Input

ES IO

CONSTANT
VOLTAGE

put variable 0 -260 v. TRANSFORMER
A.C. at 1.5 amp. Fitted in
beautifully finished steel
case. Complete with voltmeter, pilot lamp, fuse,
switch. carrying handle.
£9/5/-. P. & C. Io/ -. 185 -250
Also 2.5 amp. as above. v. A.C.
Output
LI1/7/6. P. & C. 10; -.
constant
ADVANCE VOLSTAT
at 230 v. AC. Capacity
Attractive
LT constant voltage 250 watt.
Transformer Input 102/ metal case. Fitted red
Rubber
127V 2 ohm 205 255. signal lamp.
Weight 171ós.
Output 6.3 volts. RMS feet.
L3 Price LI1/11*,P.&P.
Load
7 -10
amps.
10/,
6/6 p.p

Input

UNIT

A.C.
230 v.
0-260 v. A.C.

0-240 v. D.C.
Fitted large scale ammeter and voltmeter.
Neon indicator, fully
fused. Strong atcraccive metal case ISin. X

alin.x6m. Weight24

P. & C. C2.
Price
£30
Amp. A.C./D.C. Mk. II Variable Output Power Unit
Input 230 v. A.C. Output continuously VARIABLE from O to

7

O to 230 v. D.C. at 7 a. Robustly constructed in
metal case, complete with safety fuse, neon indicator, voltmeter
Weight 36 lb.
Size 17in.X I2in.X7in.
and ammeter.
Carriage 40'
Price L39/I01-.

260 v. A.C. OR

cuits, compact panel mounting. Built
in fuse protection. CONTINUOUSLY VARIABLE.
Input 230v AC output 25 -230v AC
5 amp model 113. 7. 6
3. S. O
10 amp model
1

INSULATION TESTERS (NEW)
Rugged
Test to I.E.E. Spec.
metal construction, suitable for
bench or field work, constant
speed clutch. Size L. Bin., W.
Weight 61b.
4m., H. 6m.
500 volts, 500 megohms. Price
i/ L22 carriage paid. 1,000 volts,
1,000 megohms, E28 carriage
paid.

,

36 volt 30 amp. A.C. or D.C.

Variable L.T. Supply Unit
INPUT 220 240 v. A.C.
OUTPUT CONTINUOUSLY
VARIABLE 0 -38 v.
Fully isolated. Fitted in robust
metal case with Voltmeter, Ammeter, Panel Indicator and chrome
Input and Output fully
handles.
fused. Ideally suited for Lab. or
Industrial use. 155 plus 40,- p. & c.
Similar in appearance to above

illustration.

SERVICE TRADING COMPANY
www.americanradiohistory.com

L

lb. Infinitely variable,
smooth stepless voltage variation over range.

LATEST TYPE SOL D STATE
VARIABLE CONTROLLER

í

CROYDON

LTD.
SURREY

5 Amp. ACIDC VARIABLE VOLTAGE

A.C. 5060

....

RD.

Phone: TNO 0236

NO DELAYS!

Keenest prices in
BRAND NEW.
the country. All Types (and spares)
from to SO amp. available from stock.

FOR OUR STOCK LISTS

(CROYDON)

LONGLEY HOUSE LONGLEY

32A ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY
Telephone: Egham 5533 (STD 0784 -3)

NO EXCUSES!

PHONE OR WRITE NOW
WELCOME

L. WILKINSON

(Dept. WW5)

2.5 amps. ..

.

QUANTITIES
AVAILABLE

ELE('TROVALUE

amp.

d. on I tff ISO'-.

RESISTORS EX STOCK IN QUANTITY WIRE WOUND.
HIGH STABILITY CARBON. ETC., BEST MAKES AT LOWEST
POSSIBLE PRICES

on

I

,..

Air Flow. (cotiser type EI) 13 coupled to 3 phase t h.p. 400,'440
1450 r.p.tn., complete with Cokes fltmente L35 ea.
ONE HOLE FIXING SWITCHES S.P.U.T. 3 amp, 250 volt A.C., can he unes
as on /otf or changeover switch, 18,'- per dozen, 1301- per 100. post 3/- for doz..

1969

at
at
at
at
at
at
at
at
at
at
at

I

t

TERMINAL BLOCKS _ way 5C/430 or 3 way 5C/432 50'- per 100 or L20 per 1000.
with contltttlosus
OIL FREE ROTARY COMPRESSORS & EXHAUSTERS.
volt motor. 50 cycles.

EVERYTHING BRAND NEW AND TO
THE ADVERTISED SPECIFICATION

0 -260 v.
0 -260 v.
0-260 v.
0-260 v.
0-260 v.
0-260 v.
0-260 v.
0-260 v.
0 -260 v.
0 -260 v.
0 -260 v.

Snobs Bd.

nine :.'
LEDEX ROTARY SOLENOIDS AND CIRCUIT SELECTORS.
t, c turd off 110 /-. 13 pole 11 way and off 170 -. 24 pule 11 way and off

AS ADVERTISED

230 v.

PRICES

212 2C lock/
Type 108 4C lock!

Other types available.

PEAK SOUND PRODUCTS

INPUT

KEEN

POSITION Type

3

BAILEY AMPLIFIER

15

QUICK DELIVERY

KEY SWITCHES

WIDE RANGE OF COMPONENTS

PARTS

1921

--

Wireless World, May 1969

A99

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 operations. Price 25/ -, plus 2/6 P. & P.
ORP 12 and Circuit 10 /- post paid.
220'240 A.C. MAINS MODEL
incorporates mains transformer rectifier and special
relay with 3 X 5 amp. mains c/o contacts. Price inc.
circuit 47/6, plus 2/6 P. & P.

Postage and Carnage shown
below are inland only. For
Oseneu please ask for
We do not
quotation.
issue
catalogue or list.

220/240v. A.C. COOLING UNIT
2,300 r.p.m. 6in. blade size. Smooth
powerful motor. All metal construc-

Latest American,

COPPER
LAMINATE
BOARD. Large sheet 151
(3 minimum order).

P.

Precision engineered light source
with adjustable lens assembly and
ventilated lamp housing to take
MBC bulb. Separate photo cell mounting assembly for
ORP.12 or similar cell with optic window. Both units
are single hole fixing. Price per pair L2 /1S /0 plus 3/6
P.& P.

length ein. dia. (D'in., 27/6. P. & P. 1/6.
50
WATT I/ 5/ 10 /25/50/100/250/S00/I,000/1,500/
2,500 ohm, 21/ -, P. & P. 1/6.
25 WATT 10/ 25/ 50 /100/250/500/1,000/1,500/2,500
ohm, 14/6, P. & P. 1/6.
Black Silver Skirted knob calibrated in Nos. -9. I

VAN DE GRAAF ELECTROSTATIC

GENERATOR, fitted with motor drive for

230 v. A.C. giving a potential of approx.
50,000 volts. Supplied absolutely complete
including accessories for carrying out a

AC HORSTMAN

.;a

2 on /off every
ry 24 hrs. at anyy pre -set time.
Fitted in metal case 36 hr. spring
Used but fully tested. Fraction of maker's
price. L3,19.6 plus 4/6d. post and pack.
Available with solar dial on request.

=volt 5
3

amp., 16/ -, plus 2/6

P. & P.

NICKEL CADMIUM BATTERY
Sintered Cadmium Type 1.2 v. 7AH. Size: height
31in., width 2jin.
I-4in. Weight: approx. 13 ozs.
Ex- R.A.F. Tested 12/6. P. & P. 2/6.

DRY REED SWITCHES
x lamp Dry Reeds (makes contacts) mounted in 870
ohm 9 -18v coil. Size 3¡n. x 31¡h. x j¡n, New. Price
8/6 per pair. Post Paid.
6 of the above mentioned units (12 Reeds) fitted in metal
box. Size 4¡n. x 3e¡n, x I1¡n. Mfg. by Elliott Bros.
New 45/- each. Post Paid.
2

Telephone Dials (New) 14'6d. Post Paid.
SOLAR OIL -FILLED CONDENSER.
mfd. for 230 V.A.C. 600 volt D.C.
Overall size 14ín. x 9¡n. x S1in. plus feet.
Weight 46 lb. Guaranteed perfect. Manufacturer's packing. Price L7/I0 /-, Carriage I5' -.

240

AUTO TRANSFORMERS,
110-200 -220.240

type, L3 each.
6/6.

P. & P.

v.

down.

Step up, step

Fully shrouded.

New.

300

watt

4/6. 500 watt type, L4/2/6 each.
1,000 watt type, LS /S /- each. P. & P. 7/6.
P. &

P.

LEVER MICRO SWITCH
Brand new lever operated micro switch.
20 amp. A.C. Price 4/6 each plus 1/6 P. & P.
5

MOVING COIL HEADPHONE AND MIKE

Soft rubber ear- pieces with M, C Mike fitted 5 -way
plug as on No. 19 set. New, in maker's packing, 16/6,
plus 3'6 C. & P.

7

adjustments,

"BUG" SUPER
tooled,

precision

/T

SPEED

speed adjustable 10 w.p.m. to as
high as desired. Weight 21.Ib. L4/I2/6 post paid.

NEW MODEL
HIGH FREQUENCY
TRANSISTORISED MORSE OSCILLATOR
Adjustable tone control. Fitted with moving coil speaker,
also earpiece for personal monitoring. Complete with
morse key. 45/- plus 3/6d. p. & p.

34R

/

SILICON SOLAR CELL

f
Earth Satellites, 45/..

P. & P.

volt unit series connected, output up to 2 v.
at 20 mA. in sunlight,
30 times the efficiency of
selenium. As used in power
I/6d.

CONDENSERS

MAIL ORDERS.
57
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f
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*
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**
*
*
*

** * * * * * * * * * * * * * * * * * * * * * * * **

PARVALUX TYPE SD1 9 230/250 VOLT
AC REVERSIBLE
GEARED MOTORS
30

r.p.m.

40 Ib. ins. Position of

drive spindle adjustable to 3
different angles. Mounted on substantial cut aluminium base. Exequipment. Tested and in firstclass running order. A really
powerful motor offered at a
fraction of maker's price. 6 gns. P. &

RELAYS
BULK PURCHASE ENABLES US
TO OFFER THE FOLLOWING
NEW SIEMENS PLESSEY, etc.
MINIATURE PLUG IN RELAYS
COMPLETE WITH BASE, AT A
FRACTION OF MAKER'S PRICE
COIL WORKING
VOLTAGE
CONTACTS
n
280
6-12
2 c/o
280
9-18
4 c/o
700
12 -24
2 c/o

ALSO

CALLERS

e

v... 10/v... I5 /AT:

BRIDGMAN ROAD,

LONDON, W.4.

Phone:

Closed Saturdays.

700
700

99S

1560

2500
5800
9000

P. 10

v.
A.C. SOLENOID
230/250
Heavy duty type. Approx. 31b. pull.
P.
& P.
17/6 plus 2/6
12/24 v. D.C. SOLENOID
Approx. 8 oz. push, 8/6 plus 1/6 P. & P.

4 c o
2 c o
POST PAID

12,6
12/6
12'6

10'10'-

SEALED RELAY
230

VOLT AC COIL

Two c o

5 amp contacts. Plug -in I.O. Base.
Price 14/6d. incl. base. Post Paid.
Three c o 5 amp contacts. 17,6. incl. base.

Post Paid.

SANGAMO WESTON
Dual range voltmeter. 0-S and 0-100 v.
D.C. F5D I mA. In carrying case with
tests prods and leads. 32/6. P. & P. 3/6.

A.C. AMMETERS 0-1, 0-5, 0-10, 0-15, 0-20 amp. F.R.
21in. dia. All at 21/- each.
A.C. VOLTMETERS 0-25 v., 0-50 v., 0 -150 v. M,1
21in. Flush round all at 21/- each. P. & P. extra.
0-300 v. A.C. Rect. M- Coil 2 }in
29/0.300 v. A.C. Rect. M -Coil 3 4in. Type W23
55 /-

101,.

Complete with batteries and leads.
Price LI3/10/-. P. & P. 7/6d.
Avo Leacher Carrying Case 30/ -.
(Regret not sold separately)

'AVO' MODEL 47A
Ex- Admiralty in first class condition, complete
instructions, leads and case. 89/19/6, P. & P. 10/ -.

with

'AVO' MODEL 48A
Ex- Admiralty in good condition with instructions, leads,
plus D.C. Shunts for 120 Amp and 480 Amp. A.C. Transformer for 60 Amp. and 240 Amp. Multiplier for 3600 volt.
Complete outfit in fitted case. LI5 /0/0, P. & P. 10/ -.

SPEEDIVAC HIGH VOLTAGE
HIGH FREQUENCY GENERATOR
Input 100/110 volts or 200,250 volts AC /DC. Output
19KV variable. Ideal for testing insulation, vacuum,
leakage path. gas discharge lamps, neon etc. A useful
ozone and HF supply. Manufactured by Edwards High
Vacuum Ltd. Brand new in maker's polished wooden
carrying case. Offered at fraction of maker's price.

A.C. CONTACTOR
(or 2 c /o) 15 amp.
contacts.
230/240 v. A.C. operation.
Brand new. 22/6 plus 1/- P. & P.
2 make and 2 break

L10.0.0 plus 7/6d. p. & p.

L.T. TRANSFORMERS

All primaries

CT82 NOISE GENERATOR

220-240 volts.
Sec. Taps
30, 32, 34, 36 v. at 5 amps.
30, 40, 50 v. at 5 amps.
10, 17, 18 v. at 10 amps.
6, 12 v. at 20 amps.
17, 18, 20 v. at 20 amps.
6, 12, 20 v. at 20 amps.
24 v. at 10 amps
4, 6, 24, 32 v. at 12 amps.

Type No.

Ideal for alignment of all types of communication and VHF receivers. Self contained audio output meter and mains

I

2
3

4
5

for
condition,

IS'6

Supplied fully checked and tested on
all ranges and in excellent condition.

71 r.p.m. torque 10 lb. in.
Reversible I /70th h.p. 50 cycle .38 amp.
(Type 2) 28 r.p.m. torque 20 lb. in re.
versible 1/130th 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 L2.17.6 plus 6/6 P. & P. or less transformer L2.2.6 plus 4/6d. P. & P.
These motors are ideal for rotating aerials, drawing
stands, vending machines etc.
curtains, displ

In rugged alloy case with instructions
use. Offered untested but in excellent
lead. O, 19 6, P. & P. 10 -.

50
40

-70
-70

4M 2B
2 c'o Heavy Duty
2 c'o Heavy Duty

'AYO' METER MODEL T

/,

BODINE TYPE N.C.1
GEARED MOTOR

power supply.
IOOKc /s to 160 Mc/s Frequency range
43 ohm or 75 ohm impedance.
Noise figura range to 20 db.

12 6

-24

4 c/o

16

20-40
30 -50

1250

PRICE
14'6
15,6

16-24

=MM,

4 X .5

New at a fraction of maker's price.
2,500 mfd. 100 v... 12/6
4,000 mfd. 25
10,000 mfd. 35 v... 15/4,000 mfd. 50
ALL

device.

1[ EXPERIMENTERS "ECONOMY" KIT. I to 36
Flash per sec. All electronic components including
instrucVeroboard S.C.R. Uni¡unction Xenon Tube
tions LS.S.O plus 5/- P. & P.
INDUSTRIAL "ADVANCED" KIT. I to BO Flash
"P, per sec. IDEAL FOR LABORATORY OR SCHOOL
USE. Fully isolated from the mains supply by specially
wound transformer. 500v. FLASH CIRCUIT and
stabilised timing circuit. Higher output flash tube.
.0 Price LS.6.0 plus 716 P. & P.
bi INCH POLISHED REFLECTOR. Ideally suited
for above Strobe Kits. Price 66 post paid.
Regret not sold separately.

(Type I)

for LI post paid.

SEMI -AUTOMATIC
MORSE KEY

it

.4,

IF

MIMMI

uses can be

and photographic fields, also in the entertainment
business. It is used a great deal in the motor industry
ing scientific
and is a real tool as well as an in

P. & P.

aa

in. dia. brass bush. Ideal for above Rheostats, 3/6 each.

**

/17/6, plus 2/6.

25 -WAY FULL WIPER
24 v. D.C. operation, 0/12/6, Plus 4/- P. & P.

is

Y'

post paid.

8-BANK

is

LATEST TYPE SELENIUM BRIDGE RECTIFIERS
30 volt 3 amp., 11 / -, plus 2/6 P. & P.

coil, 24 v. D.C. operation.

25 ohm
CS

G

-

10 /-

UNISELECTOR SWITCHES
BANK 25 WAY

STROBE! STROBE! SiRUBE!
* TWO EASY TO BUILD KITS USING XENON WHITE *
* TRIGGERING CIRCUITS. PROVISION T FOR EX- *
** TERNAL
TRIGGERING. 230 -250v. A.C. OPERATION.
The Strobe
one of the most useful and interesting *
it
in the laboratory or workshop. It
it* instruments
invaluable for the study of movement and checking *
found in the psychiatric
* of speeds. Many

(.

20AMP TIME SWITCH

for

NEW 4

[-

200'250 v.

3

banks of II positions, plus
bank. 40 ohm coil.
24-36 v. D.C. operation. Carefully
removed from equipment and
tested. 22/6, plus 2/6 P. & P.

1

number of interesting experiments, and full
instructions.
This instrument is
completely safe, and ideally suited
for School demonstrations.
Price
/71-, plus 4/- P. & P. L't. on req.

S;in.

homing

Ceramic construction, wind(NEW) ing embedded in Vitreous
Enamel, heavy duty brush assembly
designed for continuous duty.
AVAILABLE FROM STOCK IN
THE FOLLOWING II VALUES:
I ohm IOe., S ohm 4.7a., 10 ohm 3a.,
25 ohm 2a., 50 ohm I.4a., 100 ohm la., 250 ohm
7a., S00 ohm 4Sa., 1,000 ohm 280mA., 1,500 ohm
230mA., 2,500 ohm .2a. Diameter Sein. Shaft

MOUNTING

CIRCUIT

PRINTED

>.

3

& P. 7/6.

100 WATT POWER RHEOSTATS

LIGHT SOURCE AND PHOTO CELL

THYRISTOR

Plastic

MINIATURE UNISELECTOR

tion. Continuously rated. Individually
tested. Offered at fraction of maker's
price, L2 /IS / -.

New.

400 P.I.V. 8 amp. Data sheet. 19/6 post paid.

less mains

6
7

8

SERVICE TRADING CO.
SHOWROOMS NOW OPEN
Many Bargains for the caller.
AMPLE PARKING

www.americanradiohistory.com

L4 S
L6 S
G/ 10

0
0
0

LS

6
6
0

17
L6 12

L6 S
14 IS
L6 10

PERSONAL CALLERS ONLY

9

LITTLE NEWPORT STREET,

LONDON. W.C.2.
Tel.: GER 0576

Carr.

Price

0
0

6/6/6
4/6
6/6
6/6
7/6
5/6
6/6

Wireless World, May 1969

BI-PAK

611ARANIll SATISFACTION OR

MONEY BACK

COLOMOR (ELECTRONICS) LTD.
170

SUPER PAKS

BI -PSEM CONDURORSTED
Satisfaction GUARANTEED in Every Pak, or money back.
120 Glass Sub -min. General Purpose Germanium Diodes
60 Mixed Germanium Transistors AF /RF
75 Germanium Gold Bonded Diodes sim. 0A5, 0A47
40 Germanium Transistors like 001, AC128
60 200mA Submin. Sil. Diodes
40 Silicon Planar Transistors NPN sim. BSY95A, 2N706
16 Silicon Rectifiers Top-Hat 750mA up to 1000V
50 Sil. Planar Diodes 250mA OA/200/202
20 Mixed Volts 1 Watt Zener Diodes
30 PNP Silicon Planar Transistors TO -5 sim. 2N1132
12 Silicon Rectifiers EPDXY BY128/127
30 PNP -NPN Sil. Transistors OC200 & 25104
150 Mixed Silicon and Germanium Diodes
30 NPN Silicon Planar Transistors TO -b sim. 2N697
10 3-Amp Silicon Rectifiers Stud Type up to 1000 PIV
30 Germanium PNP AF Transistors TO -b like ACY 17-22
8 6-Amp Silicon Rectifiers BYZ13 Type up to 600 PIV
30 Silicon NPN Transistors like BC108
12 1.5 Amp Silicon Rectifiers Top Hat up to 1000 PIV
30 A.F. Germanium alloy Transistors 20300 Series & 0071
30 Madt's like MAT Series PNP Transistors
20 Germanium 1 -Amp Rectifiers GJM -up to 300 PIV
25 300 Mc /s NPN Silicon Transistors 2N708, BSY27
30 Fast Switching Silicon Diodes like IN914 Micro-min
Experimenters' Assortment of Integrated Circuits, untested. Gates, Flip - Flops, Registers, etc. 8 Assorted

U2
U3
U4
U5
U6
U7
U8

U9

Ull
U12
1313

U14
U15
1J18
1J17

018
1J19

120
U21
U23
U24
U25
U26
U28

Pieces
10 1 Amp SCR's TO-5 can up to 600 PIV CRS1 /25 -600
15 Plastic Silicon Planar trans. NPN 2N2924- 2N2926
20 Silicon Planar plastic NPN trans. low noise Ami'
2N3707
25 Zener diodes 400 mW DO -7 case mixed Vlts. 3-18
Vlts.
15 Plastic case 1 Amp silicon rectifiers in 4000 series..

U29
U30
U31

U82
U33

Goldhawk Rd., London, W.I2.
BRÜEL

PAK NO.

Ul

All overseas enquiries & orders please address to:

Unequalled Value and Quality

KING OF THE PAKS

10
10
10
10
10
10
10
10

S

KJAER

The following three instruments are
supplied with all leads, accessories,
spares and comprehensive instruction
and maintenance manuals.

-

B & K

-

FREQUENCY ANALYZER

TYPE 2105. 47- 12,000c /s in eight ranges
directly read on large illuminated scale.
Selectivity variable in five db steps.
Accuracy better than I %. £225.
B & K LEVEL RECORDER TYPE
2304. A high speed recording instrument designed for the measurement of
beration time, noise level and the
frequency response of microphone and
loudspeakers. £325.

10/10 /10 /101 10í-

beam display is obtained by a beam
switching technique providing single
beam, alternate switch or chotter
switching. US. Carriage 30/-.

BOONTON STANDARD SIGNAL
GENERATOR MODEL T5497.

10 /101-

(Military version of civil model 80.)
6 ranges. AM.,
400 and 1,000 c/s and external modulation. Provision for pulse modulation.

Frequency 2 -400 mc/s in

Code Nos. mentioned above are given as a guide to the type of
device in the Pak. The devices themselves are normally unmarked

2

PAKS
QUALITY- TESTED VALUE
germ.
Marked

Drift Trans. 2N1'_25

Germ. PNP

10/Matched Trans. 0C44/45/81/81D .. 10110/Red Spot AP Trans. PNP
100 Mc /a.

6

20

18 White Spot RF Trans. PNP
6 Silicon Recta. 3 A 100-400 PIV
2 10 A Silicon Recta. 100 PIV
2 OC1 140 Trane. NPN Switching

i

SCR 100PIV
3 Su. Trans. 2S303 PNP
3

íííí
Transistors
1 Power Trans. °t.`20 100V
30 0A202 SU. Diodes Sub -min.
2 Low Noise Trans. NPN 224929130.
..
1 Bu. Trans. NPN VCB 100 ZT86
4 OCT6

8
4

OA81 Diodes

5

0F.T883 Trans. Eqvt. O046

0072

4 0077 Transistors
6 Metal Alloy Treneleton Mat. Type
4 SU. Rests. 400 PIV 500mA
6 OET884 Trans. Eqvt. 0C44

3 OT31

PNP

T

101101-

10/101-

10 /10/-

10/101-

10 /-

í0l-

LF Low Noke Germ Trans

6 124914 811. Diodes 75 PIV 75mA...
8 OA96 Germ. Diodes Sub -min. 11469

101-

erm. Trans. NKT773 Eqvt.

3 3C19Ó
2 0022 Power Trans. Germ
2 0C25 Power Trans. Germ

AC128 Trans. PNP High Gain
2 AC127/128 Comp. pair PNP /NPN
4

3

10110 /-

. 10110/101-

2 2N708 Bu. Trans. 300 Mc/s. NPN
Germ. Trans. PNP Eqvt
11
6 OGT4/45

2N1307 PNP Switching Trans.
CG02H Germ. Diodes Eqvt. 0A71
API II Tvee Trams

1

4
3
7

10/10/10/10 /10 /-

Zener Diodes 250mW 3.12V
200 Mc /s SU. Trans. NPN B8Y26/27
3 Zener Diodes 1 W 33V 5% Tol.
4 High Current Tram. 0C42 Egvt
2 Power Translator. 1 0028 1 OC3S .
6 Silicon Recta. 400 PIV 250mA
4

10/10/-

101101101101-

8
6

2
8

PNP Trans.
ORP61 Photo -conductive cell
Silicon Recta. 100 PIV 750mA
AF117 Trans.
O081 Type Trans.
OC171 Trans.
2N2926 88. Epoxy Trans.
0071 Type Trans.
28701 88. Trans. Texan
12 Volt Zeoera 400mW
10 A 600 PIY 8U. Recta. I845R

8 BY 100 Type SU. Recta
5 SU. and Germ. Trans.

EX- COMPUTER
with semlcon
Packed
doctors cod component..
guaran10 boards give
teed 30 trans. and 90
diodes. our price 10 board.
10 /-. Plus 21 -. P. A P.

INTEGRATED
CIRCUITS

-

. AIRCHILD EPDXY 104
Leal

-$0/60/- -

1.914 Dual Oate
10/6
.1.92:1 J.K. FHp -Flop 14/C. use Cireulte, etc. 1/6

16A 30A
80 /10/6 $5f15/- 45120/- 551-

26/-

351461- 95 /-

eanod edroioere..f

upne.

20/30/-

FREEOne 10;- Pack 01 your own
choice free with orden
valued 14 or over.

TRAE2. EOYT. 300K

PRINTED CIRCUITS

Mixed, all

marked. New

LOWEST PRICE
LARGEST RANGE

SIL. RECTS TESTED SCR's
PIV 750mA 3A 10A 30.5 PIV lAMP 7A
25
7/0
50 2/8/- 4/6 9/6
7/6 8/6
loo 2A We el- 151- 50
8/6 10 /200 2/6
4/6 S/S 201- 100
12/6 1614/9 8/- 22/- 200
300 If.
15/- 201400 8/6
6/- 9/- 251- 900
17/6 26 /600 4/6/6 9/6 80f- 400
$0f- 40f000 418
7/- 101- 371- 500
40/800 4/9
21- 151- 40 /- 600
1000 e/- 10 /- 17/2 52 /-

-

....

10 /10/10/10/10/10/10/10/10/10/10/-

10 /Trans... 10 /1224910 NPN 84. Trans. VCBI001512 1000 PIV Sil. Rect. 1.5 A R59S10 AF 15 /3 BBYSSA SU. Trans. NPN 200 Mc/s... 15/3 oC200 811. Trans.
1012 SU. Power Recta. BYZ13
15!1811. Power Trans. NPN looms /s.
TK20IA
15fß Zener Diodes 3-15V Sub-min.
15 /1 2N1132 PNP EpitaxW Planar 8U. 15 /Trans.
811
Planar
EpltaxW
9 2N697
15 /4 Germ. Power Tran-. Eqvt. OC18 15 /1 UnilunctIon Trans. 2N2640
15/2 8u. Trans. 200 Mc /a. SOVeb ZT83 /84
1511 811. Planar Trans. NPN 100 Mc /s
Bay2a
15 /Trans. 2N2160 TO-S 15/1 Unllunctlon
2 all. Recta. 8 A 500 PIV Stud Type
15 /15 /2 Germ Power Trans. OC28/29
1 10 A SU. Stud Rect. 800 PIV
1511060
Mc
/s.
Diode AEY11
15/1 Tunnel
2 2N2712 8u. Epoxy Planar HFE22S 15 /2
3 BC108 SU. NPN High Gain

10/10/10 /30'-

-

Diodes

12 Assorted
4 AC126 Germ.

101101101
101-

112A

3
7

I

J.C.

Burner

1.900

10/6

MOLLARD I.C.

AMPLIFIERS
'1'A A243 ORP. Amp.
TAA2ID Min. AF.

70/18/6

"
fIn

TAA2 p. O.P. Amp.
European, RCA ('33020 Audio

26/-

British,
90'Japanese. Am D
American and
Bpeclally Imported by BI
UNIJUNCTION
101
PAK.
-each UT48. Eqvt. 2242646.7/6

dude

Eq

art.

T1S43

C.W.O. please add /- OAP 12
D. & p. Min. Order 10/- ORP 60
I

Piston type attenuator 0.1n -100 mV
separate meter for modulation level and
carrier level. Precision flywheel tuning.
I17v A.C. input. With instruction
manual, L95. Carriage 30/ -.

MARCONI

SIGNAL

TOR TYPE TF

GENERA-

144G. 85 kc /s:25 Mc /s.

Excellent laboratory tested condition,
with all necessary accessories with instruction manual, L45. P. & P. 15/-.

MARCONI

SIGNAL

TOR TF 801/A /I.

GENERA-

10-300 Mc /s.
in 4 bands. Internal at 400 c /s. I kc /s.
External 50 c/s to IO kc /s. Output
0-100 db below 200 mV from 75 ohms
source. £85. P. & P. 20/ -, including

necessary connectors,
struction manual.

plugs, and in-

BROADBENT MICROWAVE

SIGNAL GENERATOR TYPE 903.
Frequency

range

6,800-11,000 me /s,

directly calibrated. Pulse rate 40 -400
c/s and X 10 multiplyer, delay 3 -300
U /sec. Width .05 to 10 U /sec. Input
for external syncronisation and modulation. Output delayed and undelayed
syncronised directly calibrated attenuator. E85. Carraige 30/,
DAWE VALVE VOLT METER
TYPE 613B. Range 0.03v to 300v in
nine ranges. Frequency 20 c/s to 2
me /s. 4in. rectangular meter. 250v A.C.
50 c/s

1.17/10/ -.

Carriage 30/,

SOLATRON LABORATORY REGULATED POWER UNIT MODEL
SRS ISI

A. Variable voltage. positive

20 -250v; 250/500v x 300 mA
Negative output 0-170v
(metered).
continuously variable. Fixed negative
output 170v. Up to 0.5 amps. Two
separate 6.3v and 5 amp output.. Volts
-mA meter switch. H.T. Safety cut -out.
200/250v. A.C. 50 c /s. L45. Carriage 30/,

output:

MARCONI VIDEO OSCILLATOR

TF USA. Sine wave output 25 c/s
to 5 Mc/s in 2 bands, Squarewave output
50 c/s to ISO c/s in 2 bands. Freq. accur.

UHF SIGNAL

POLARAD

GENERATOR. Frequency 950

me /s/

1049. L4S. Carriage 30/ -.

Fuller descriptions of the following
instruments upon request.

5

SOLATRON STORAGE OSCILLOSCOPE TYPE QD

910.

SIGNAL GENERATOR TYPE

62

COMPLETE WITH P.S.U.
MICROWAVE SPECTRUM ANALYZER TYPE SA 18 MANUFACTURED BY RACAL.

DAWE STORAGE OSCILLOSCOPE TOGETHER WITH
TRACE SHIFTER.

KELVIN

8:

HUGHES SINGLE

CHANNEL Mk.

V PEN RECOR-

DER.

SIGNAL GENERATOR CT
(FM /AM)
MARCONI TF

218
937.

Output
level variable in db steps from 1µV to
100mV into 75 ohms. Also I volt outputs down to 0.1µV into 7.5 ohms.
BSke /s

to

30 mc/s in 8 ranges.
I

Internal mod at 400 c /s, I kc /s, 1.6 kc /s
and 3 kc /s. Variable mod. depths and
deviation. Crystal calibrator 200 kc /s
and 2 me /s. F.M. at frequencies above
394 kc /s. Monitor speaker for beat
detection. Panclimatic. 100 to 150, 200
to 250V A.C. 45 to 100 c /s. Weight
117 lbs.

Measurements 17- X 201' X

171-. £8S. Carriage 30/ -.

"S" BAND SIGNAL GENERATOR
No.

16 MADE BY SPERRY. 7.9 -11
Power output
micro watts -1 mW. at 72 ohms.
Modulation: A unmodulated CW, B
square wave modulated by internal free
running modulator with PRF variable
from 400c to 4kc. C Square wave
by
internal modulator
modulated
triggered by external source either sine
or square, 20 -100v. sine or 20-100v. p. to
p. £85. P. & P. 30/ -.

cma (2727 -3797 mcs.).
.001

BOONTON

"Q"

METER TYPE

Frequency range 50 kc /s to
" Q " range 0-250 with multiplier of 2.5. Main tuning capacitor
30-500pF with separate ± 3pF inter160A.

50 me /s.

Power supply
polating capacitor.
220/250vAC, £7S. Carriage 30/ -.

AVO VALVE TESTER MODEL

3.

Measurement of mutual conductance
Screen
0- 100mA /V in four ranges.
0.300v., panelled 0- 400v., grid 0/ -100v,
Filament 0/126v, Insulation 0/IOm
Rectifying valves and signal
ohms.
diodes can be tasted under load conditions, short circuiting of electrodes
and cathode insulation can also be
measured. Complete with data book
Q £45. Carriage 30/ -.

Power
200/250 v A.C.ESS (Ditto but
mc/s in 3 bands /885A/I). £8S. Carriage
40 / -.

ÚÓ

END OF RANGE:
MARCONI VALVE VOLTMETER.
Type T.F.428. O. Carriage I0/ -.

AIRMEC FREQUENCY STANDARD METER TYPE 761. 1Oc, IOOc,
10kc, looks, IMc. 1.80. Carriage 30/-.

Type
SIGNAL GENERATOR.
C.T.53. Without chart £10, with chart

8/6
500 Chesham House

Bi-PAR SEMICONDUCTORS

-Sx

Carriage L2.

COSSOR OSCILLOSCOPE TYPE

TYPE 7115.2. Frequency range up to
7 me /s, maximum sensitivity 3 mV /cm.
The time base circuit gives switch
speeds from 3 cm µ /secs. to 0.3 cm /s
without expansion and variable expansion of up to x 10 is also incorporated.
Planastron circuit in the time base provides further delay variable for 10
µ /secs. to 10 m /seconds. The double

10 -

-2

SOLATRON OSCILLOSCOPE

expansion control. Controlled
bright up, Z modulation. EI30. Carriage

fine

20í20/10'-

VHF FREQUENCY

METER TYPE 183. 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 accuracy +
x 10-.
Incorporating
calibrating quartz 100 kc/s +
10-4
120/220 v. A.C. mains.
£85.

40/ -.

SOLATRON OSCILLOSCOPE

CD 642.2. Laboratory type
screen dia. Sin., band width DC 12
me /s. Rise time approx. 308 secs,
sensitivity approx. 100 cm /s -65v. /cm.
with x I, x 10, x 100 multipliers and

10 -

PRECISION

01 -743 0899

2,400 mc/s in one range. Attenuator 0.
mV -200 mV. Sync. selector internal
square wave, sin., positive and negative
rate multiplyer XI & X10. Pulse rate
30-420 c /s. Pulse delay 2.5 -350 u/sec.
Pulse width .5 microsec (incorporating
square wave switch).
Modulation:
C W F M, internal square wave, external
positive and negative. LI10. Carriage
30/ -.
As above but frequency 3,830- 11,050
me /s, counter read out, pulse delay XI,
X10 and X100 at 2.20 microsecs. Pulse
rate X10, X100, X1,000 at I -10 c /s.
L16S. Carriage 30/ -.

TYPE

10/10 /10 /10 /10 /10 /10'10 /10 /10 /-

Tel.

150 Regent Street

London, W.1

www.americanradiohistory.com

£22. Carriage

15 / -.

P. C. RADIO LTD.
170 GOLDHAWK ROAD, W.12
SHEpherd's Bush

4946

Wireless World, May 1969

A101

O/371K

VALVES
ARS

61-

ARPA
ARP12
ARTP1
ATP4

BIB/6

5/-

3/9

AZ31

9/6

40/10/16/-

BD78

BIM

BT36

BTU U0/BT88

56/-

3I-

CV102

CMS
CVa16
(matched

U-

Wm/ 120/-

CV315
(single) 60/CYßI 7/6
D41
5/5
D77
8/DA100 rla
DAM 7/6
DD41
4/-

DET20 9/DET26 10/-

9/-

DF91
DF92
DP96

5/6
7/6

9/8/-

DK92
DK98

D18S
8/DL92
4/4/DL93
DL94
6/6
DL96
5lDL810 15/DY86
6/DY87
6/5
ESOP

15/-

MCC 8/E91H
K92CC

EI80CC 7/131820C 181-

3/6

EBF83
EBF89
EC53
EC70

RCN

4/-

6/-

ECL88
EF38

8/6
5/6

EPBS

6/-

BMA 8/EF40

9/9
9/9
15/6
4/6
4/6
6/6
6/8

EP4l

EF42
EF60
EFNO
EPOS
1:P88

6/-

EFN9

EF91
S/EF92
2/6
EF96
6/EFIN9
6/6
EF184 7/EH90
7/6
ELSI
16/EL8'2
8/9
EL34
104
EL.'S
6/EL38 54/EMI 10/5

11/-

5/9/9
4!9

6/-

5/6

6/9

52/-

6/7/5/-

7/11/-

EN92
6/E8U74 50/EYSI
7/6
EY88
6/6
EYOB
8'6
EY9l
2/6
EZ40
7/6
EZ41
8/6
EZ80
5/-

4/-

E81

8/8
7/6

F.CL83 10/9

EMN4
E1187

6/8/-

EOM

ECH88
ECL80
ItCLN2

MASI

4/-

S/13/-

EC91

11/ECH42 10/ECH8l 5/9

EM80

6/8
7/6
8/6

E111,80

6/6
6/6

EMU

EMSI

9/EAF42 9/3
EB91
2/EBC93 8/EBC4l 9/EAC91

l:BC81

ECF80
ECP82

F.L91
F.L95
EL360

EA60
1/EA78
7/EABC80 6l-

7/4/-

ECC189 9/9

EL60
E181
EL84
EL83

61-

E1148

EOM 8/ECC9i

6/-

EZ81

FW4/5006/-

ECL86 16/6
BOGO 10/9

FW4/800

10/-

PY801
QQVO3-10

Ofw/-

QQVOB-40

56/-

QQV08.40A
100/-

9/6
11/6
3/6

ESO

Q8160-157/6
Q895/10 5/Q81200 10/Q51202 6/-

EL23DD
111

ij-

L41

KTBC

KT68
KT66
KT87
KT71
KT78
KT88
KTZ83
1.413

28/6

4/-

1S/6

46/7/5

7/-

6/6/6/-

OZ4A

PCC18910,9

64

9/9/-

PYB3

PY8l

PY82

5/9/21S

5/6
7/6

94

9ÌS

8TV280/40

50/8TV280/80
8U2160Á01-

10/TD04-20

70/-

6/6/5/-

6l9

TP22

6/6
13/6

TP'26

U4

TTR31 46/TZ0602 4/T220 16/-

TT1l

Tris

5I-

FYNO

6/6
6/9

NAGARD OSCILLOSCOPE TYPE
DE 103, £85. Carriage 10/ -.

inn

SATO
8A U8

4/6
6/9

687

5R40Y 5i6T4
7/-

6840

5/6

16/-

81180

2/6
4/6

IN21B
IN25

4/-

4/-

OCT

007
007

SI-

5/5I6/6/-

oC7
OC7
OCR

Oaf

2N458A
28585
2N1090
2x1091

B/-

D

6/5/-

OCR

61-

AAZ12
ACI28

OC122 10/-

AC127
AC128
AC176

9l6/-

OCR3B

0CS

74

0C199

00140

5/6/5I-

0C170
OC171

U1B4
UU6
UY21

UY4l

9/9
6/6

7/10/6

7/-

UY86
6/9
V248A/1K
150/vL8011
V P23
3I6
VP183 5/VR99
7/6
V R105/30

6/-

R
1
1

1.114

184
186

1T4
2AS

66/-

U12/14
U18

7/5/-

HEWLETT -PACKARD MODEL

7/6
9/6

10/-

4/6/6
7/6
5/6

4/6/5/4/6

will measure frequencies from

10 c/s

to

periods of from 0 -10 kc /s.
Frequencies are read in kc /s with the
decimal point automatically positioned.
and time is read in seconds, milliseconds
or microseconds again with the decimal
point automatically positioned. Registration is in eight places, first six on neon
lamp decades. last two on meters. Self
check facility from internal 100 kc /s and
10 mc/s frequency standards. Full details
and price on request. Plug in unit for
extra range, 100/220 me/a, is an optional
extra. £22/10/.. Carriage 15/.
10.1 me /s and

FURZEHILL SENSITIVE VALVE
VOLTMETER TYPE

375 B /2. Accurate

measuring AF and MF voltages up to
250 kc /s in the ranges 10mV (full scale)
to 100v. (full scale). Logarithmetially
divided. A db scale provided for 0-20
db, 0 db being ImV. Automatically sat
zero for every range. A jack is provided
for monitoring the input signal if

required.

220/250v.

A.C.

£27/10/..

Post and packing 10/ -.
RF WATT METER PMI6. Frequency
0.2-500 me /s, 3 ranges 0 -150, 0-600,
0- 1.500w. Impedance 51.5 ohms. "N"
type connector. £75. Carriage 40/ -.

MINIATURE METERS.

Electric

I

General

P. & P.

3/-.

"S" METER FOR H.R.O.

RE-

CEIVERS. Brand new, L2/10/-. Carriage
paid U.K.

B/-

5/-

5/-

50/-

BCao7

e/-

BCY3I

8/8

0ETI16 S4

round panel
200µA. tin. round panel, sealed calibro-30
200µA. 2 4in. round panel
I mA.2 }in. round panel
mA.2in. round panel sealed
5 mA. tin. round clip-fix panel or proj.
1010 mA. 24in. round panel
0-30 mA. 2)in. round panel
75 mA. 2}in. plug in
100 mA. 4in. proj.
100 mA. I }in. round panel
100 mA. 2}in. round panel
500 mA. 24 in. round panel
2 amp. tin. round panel
25 amp. 3 }in. round proj.
50 amp. 24in. round panel
0-1.5 V & 0-150 V 3 terminals round panel
20 VDC 2in.square panel
100 V 4in. round panel
I50 VDC 4in. round panel
150-0-1500 mA. 31in. round panel
1.5 KV with res. tin. round panel
21 in.

1

1

R.F. METERS
120 mA. 2) in. round panel
4 amp. 2 in. round panel

GJOM

5/5/-

SCOOT
6C8
8(380
OCHS

114

5/OAKS
6/SALO
5/6ALSW 7/SAMS

5/6

RA8310AF
716

X8101 16/-

BBWO

8CW4

aim
6E5

81180

61.60

6L8WGB

9/9

6170

13/-

8/8/-

S.

6/-

6184

5/-

U/-

6/9

68C7
68C7GT

6807

30/27/6

20/17/6
17/6

14/17/6
17/6

19/17/6

22/6
27/6
27/6
27/6

19/2S

/-

25/25/27/6

32/22/6

15 VAC 24in. round panel
500 VAC 24in. round clip fix
50 amp 21 in. round panel

27/6

25/19/-

ring nut mounted 500µA FSD, cali- PYE TRANSCEIVERS "RANGER"
brated 0-1 mA. 20/ -. P. & P. 3/-.
Mobile and fixed. Full details and prices on request.

FIELD TELEPHONES TYPE "F"

30015
30017
30C18

5/-

15/15/-

80Fó
15/30PL1 12/6
30FL12 19/30FL13 9/5

30FL14114

30116 17/5
30117 174
50112 104
30P19 14/SOPLI 14/.

9/-

33180T 8/-

4/6
5/5
17/5

50/-

9/-

35W4
6/35Z3
10/SSZ4OT 7/6

55250T 5/-

4/4/5/-

37
38

42

12Ax7WA
16/12AY7 10/-

57
58

6/9
5/6

78
77
78
eo
81
83
84

4Ì9
6/6
S/-

OOCD8G374
50&H6 12/60L8OT 6/6

6/-

69
76

5/-

5/5/6/-

446

20/6

27 /8

29/35/30/-

3/4/6
8/6
2/6
2/6

70/76/-

VCR517C6/

6FP7 16/7
Photo Tabe.
Gels 12/6
CM025 45/-

46/-

25

54

20127/6

70/56/-

á/-

6/74

703A
705A

UI-

5/6

71-

9/-

999A

7í7A

9/7/-

22 /6
10 /-

016

6/6

71511

4/6/,
36/20/10/10/5/-

Tabes
E4504/B /16

14/-

128L70T7/-

5/6

5/6

6/6

128N7aT6/e

6/4/-

26/

VCR97 55/6
VCR61750/VCR617B

88808

128R7

2720
4043C
43130
6676
6678
5696
6704
5728
6933
5067
6080
6064
8066
8080
5148
8013A
8020
9001
9002
9003
9004
9008

092

70 /80 /-

13135

6/17/-

O.E.

5/-

2/6/126C7
4/12807 4/6
128H7 9/128.17
4/-

UDI

991
1822
1625
1629
2051

6/6

5/-

85A2
SOSA
807A
313C

WA

6/4/-

967
958A

15/-

30PLI3 15/80PL1415/33A /101K

2aZb
5/6
26Z6OT 6/-

6/-

00ARAETEE

9/S

26I.8OT 7/3
25240 9/B

7/6/-

THE VALVE WITH
2867

46

20A1
20P4

book and necessary connector. £45.
Carriage 30/-.
SPARES FOR AR.88D. RECEIVERS.
17/6 Ask for your needs from our huge
20/- selection.
INSET MICROPHONE for tele12/6 phone handset, 2/6. P. & P. 2/ -.
22/6
22/6
22/6

6/-

19114

08A7
7/08A7OT 6/6

over 23 post

7V7
7Y4

19AQ6 5/9
19E2
U/6
1903 40/1908
20/-

-

8P26

5I5I-

1487

DB-

6E70

12/5

7111
7177

128E7

41-

7l-

705

12E8M
12Q7GT

BK8GT 7/S
8K25G 16/-

6/6

7137

12K70T 7/6

8K7GT 4/9

5/4/-

6/7/-

Oz4

12J70T 6/6

8/6/8/-

6E70

8-301J' 14/-

12)00

5/- ea.

15/5

6x4
4/9
0x50
/6x6OT 616
BY00
5/-

12BH7
1208
5I12E1 17/-

Z8 range
7/6 a.
BK6GT
6K7

5/-

1214E8

ZL range

10/-

6/,

5l6

BVBOT
6VOM

12BA8

SOB7/11
Range
6/-ea.

8BW7 13/5/6
Seso
2/6

58

6/-

Zener dlodes
B/6 ea.
Z2A range

4/6

5V60

12AU7
12AV8
12AX7

1516

JKIOA

6C4

6AK7

MPF103 9l6
MPF104101MPF1o51o/6
RAS508AF

GT43
6/OT108 10/H06001 8/-

5/5

1286
B/6
12AT8
4/6
12AT7 4/12AT7WA

MPF10211/-

OMO

7/-

68Q7GT 7/6
8887
5/-

10P14
11E2

MAT101 6/6

9/-

6/6

9D8
10F9

MATI00 7/9

GEx64 54

1/S

MOVING IRON METERS

170 GOLDHAWK RD., W.12

GET880

17/6
15/5

Z Range

6/-

08J7Y
68K7
eBL7OT
88N70T

08J70T 6/4

7u

U/6

22/6

30- 0-30mA 21 in. round panel
70-150v 2 in. square, black dial luminous hand
and figures

RADIO LTD.

0ET872

16/-

ZRl1

08.77

7F8W U/6
7H7
6/5
7Q7
7/-

JK100BU/-

12/6
CS4B 26/GET103 4/6
0E7.115 9/-

SAC?
BAGS

OAJ7
OAKS
OAKS

JKIOB
JK11A
JK20A
JK21A

CR83/40U/-

611118

6A07 5/6AH6 11 /6

617M

114

AF178 U/S
AFY19 92/5
A8Y26 5//e
A8Y28 6/6
88221 11/6
A8Z28 50/-

to 10/- 1/-; to 21 2/-. over 21 2/. In
tree. C.O.D. 4/- extra.

SUB - MINIATURE
"PENNY
SIZE" METERS.
lin. round, flush

P. C.

CR89/90

717

ó/5/5/-

6J70

10/-

6241

5/6

636w

MANY OTHERS IN STOCK include C91AoL
Re9 T1sóss and 8pefaf Valws. U.K. P. A P. up

}in. round flush, clip mounted:

25 mA D.C., 20/..
75 mA. D.C., 16/-.
ISO mA. D.C., 15 / -.

5/5/-

4/5/-

8J4WA12/7/ó/-

4J3
8.150T
6J8

124

CRe25/020

8A87

6H8GT 1/9
8H6M 3/-

C R8l/85

CR83/O5 6/.
CR83/20

HY7.15 20/-

2/6

ETC.

7/8
6/6

RFY51 6/BPY52 6/BBY27 e/6
B8Y28 6/B8Y61 7/g
BYZ13 6/-

74

20/-

6660

BY216 16/
CR81/10 6/CR81/20 9/6
CR81/3010/-

6/-

ARM 10/-

7/5

D.C. MOVING COIL METERS

ELECTRONIC COUNTER.
Without plug in unit this instrument 250v
524E

AF124
AF126
AP128
AF127

8F12
8F13
8F17
8P32
6Fä3

4/9/-

11/6
CR81/40

4/4/-

PORTABLE SONTRANIC OSCIL- 300mA 21 in. square panel
LOSCOPE 21in. tube 220/250v. A.C., 20 -20mA 2 in. Round panel
E22 IOs. Carriage 30/..

6/8

AFIlB 10/-

2D21
4/9
384
4/5R4WGA
27/6
3E7
5/3824
14/-

908
3E29

6/-

6/-

ACY17 5/6
ACY18 6/6
ACY19 64
ACY28 44
ÁD140 16/-

9/6

OC169

11141

28303

6/g

8F80

11/-

6BR7

DIODES.

AF116
AF115
AP117

281307 7/6

OC82DM

a71

OBQ7A

5/4/5/ó/4/ó/ó/5/-

6F7

12/6

6Y3WOTB

AFIl4

7/-

8BA8
6BA7
611E6
61126

U/-

6F60

5/-

6/6
8/6
6BJ7
7/BBL7GTA

AEY1l 16/AEY12 U/6

2161306 7/5

OCR DM 11/-

S/0

8Ax4

6Y3GT 6/6
6Y3WOB

AD149 16/-

U/-

1E70

61-

OCT

01E40

ZENER
7/6
7/6

12449

4/5
7/5

9/-

00201 10/Oc202 1316
10/6
0C204 17/6
00208 17/6
1821
5/5

3l6

5V40

61140

5/7/-

OC172
OC200

U/-

9/5/6A870 14/-

6B/S55M

IN3/5

11A

6/4

6/6

5/5/-

1LA6
1LC6

6AQ5
8AQ5W
8.188

9/7/-

8EÚ7
8F23
6FOOT

10/-

7/5/5/-

86-

8ßA8

20/-

8AN8

5A1730 6/581740 6/6B251M40/5B202M96/68254M40/-

50/-

10OOT
1DBOT
1(IOOT

4/-

4D1

3/-

6AM0
68515

617I6

Z800U 99/2801U 26/Z900T W-

0012

OC"

2/S

3v4

4/-

1,65

0C/S

2/-

2/6

5I-

BP01

9/B

X118
X145
Y83

OCIOS

2/-

R01-240A

14/-

5/9
6/6

6/6/6/-

0C38
0C41

13/6
7/5

Oc26

S/-

PI83

Px4
Px 26

12/6

OC26

PCF80618/6
FOF80614/6
FCF80814/6

P184
P1ó00

UCC85

6/-

384

3Q60T 6/-

7/8/9/-

x7sM

7/7/-

10/-

0C23

PCL82 7/PCL83 10/B
PCL84 B/S
PC1.B6 5/6
PCL56 5/6
PF1.20016/PI:16 10/9
P181
8/P182
6/-

UBF80
UBFS9

OC36

OAZ22610/OCIO 16/OL22 10/-

6/9
9/3
9/8

PCL8l

9I3
6/6

0C35

OAZ206 6/6
0AZ207 9/4
OAZ208 to
0.42213 6/6
OAZ229 to

9/6

PCPS01
PCFBfrd

UBC41

2/6
21-

5/-

OAZ20011/OAZ20110/OAZ202 to

9/3
6l6

PCFSO

5/-

UAF42 1e/5

12/6

0.4211

9/-

PCF82
PCF84
PCF88

19/6

U A BCSO

0028
0029

0A202
02,210

10/3

PC97
PC900
PCC84
PCC89

U001

3Q4

VÚ39
X65
X88

6/-

3/4/-

08200

P41
7/PABCAO 7/6

PC88

14/-

OA6

0A74
01,79
0A81
OA90

61-

083
oc3
003

u191
U404

V 8150/90

W118
W119

to-

1;81

7/5

0810
0847
0A70
0871
0873

8/-

062

BI4/6

U52

TRANSISTORS,

16/6/-

OA2

U27

5./6

067

51-

1078

14/5
14/6

1326

Rl7
Rl9

7/-

57/7!5I6/-

MH4
MH41
8/MHLDB 7/6
MLA
N34

U29

UCF80 9/6
UCH42 10/UCH81 7/UC1.82 7/6
UCLB3 104
UP4l 10/0
UF80
7/UF89
5/9

QV04/7 5/QQZ04-16
57/6
R10
17/6

9/-

EVES

a5
7/9/9/-

19/-

45/NV-

0239
0Z34

5/6

EOLHB

G50/20

GM4
01150

6/-

ECC84
ECC85

PY83
PY88
PY800

0120/18
55/-

4/8
6/6

E83

EM2

8/7/-

E90(7C

ECC82

67/6
01/370K

931A
65/6
6097C 560/SOScMI

ACl'8

-

20 /-

50/-

5/-

803
807
013

30/-

n15

851-

Vin.

65
ACTS 516
C V 103170/
Cí-2339 220
K301
24
K305
212
K /lB
212
K337
212

8/-

30/-

9/8/-

/

KRN2A70/-

2.122 52 /10/-

50/46/-

001Á17A

7,3_:í
443
PrA

6/-

33/92/E

15/-

82911

n4

954
955

956

$0/-

557/10/ 714AY
24
723A!ß130/725A
27/10 /-

10 /-

4/6
2/6

2/-

SMALL 28V MOTORS.

150/200mA

approx. 4,000 r.p.m. ideal for small
fans, running models, miniature drills,
grinders, etc. 12/.. P. & P. 2/-.

MECHANICAL TIMED

DELAY

RELAYS. Coil resistance 150 ohms,
working from 12-40v D.C. Adjustable
delay within range of few seconds. I7/-.

in portable wooden cases. P. & P. 3/ -.
Excellent for communication in- and
out-doors for up to 10 miles. For pair HIGH SPEED ULTRA SENSITIVE
including batteries and /6th mile field PLUG IN
RELAYS with two
cable on drum.
Completely new, separate windings each of 1685 ohms.
E7 /I0/-. Slightly used, £6/10/ -. Carriage 12/ -. P. & P. 2/ -.
10/ -.
LOW INERTIA 24V D.C. MOTOR,
FIELD TELEPHONES TYPE "L" complete with gears. 15 /.. P. & P. 3/ -.
As above but in portable metal cases.
Per pair including batteries and /6th UNIVERSAL GALVANOMETER
mile field cable on drum. Slightly used SHUNTS. 25/-. P. &. P. 3/ -.
but guaranteed working. ES /10 / -.
Carriage 10/ -.
FOR EXPORT ONLY
HARNESS "A" & "B" control units,
junction boxes. headphones, micro- Installation Kits for CI I/R210 Sets
phones, etc.
53 TRANSMITTER made up to "as
29/4IFT. AERIALS each consisting of new " standard. All spares available.
ten 3ft., ¡in. dia. tubular screw-in
sections. Ilfc. (6- section) whip aerial COLLINS TCS. Complete installawith adaptor to fit the 7in. rod, insu- tions and spare parts.
lated base. stay plate and stay assemblies. POWER SUPPLY UNITS FOR
pegs, reamer, hammer, etc. Absolutely C42 & C45. 12v and 24v.
brand new and complete ready to erect, RECEIVERS R 210.
in canvas bag, 13/9/6. P. & P. 10/6.
300W 1SV JAP Petrol Generator R.C.A. TRANSMITTER TYPE ET
4336. 2 -20 Mc /s., complete with M.O.,
(Charging set). £3S. Carriage 15/ -.
speech
and
ampi.
260W 35V CHARGING SET. Com- Cryst. mult.
Fully tested and guaranteed. All spares
plete with switchboard.
New
S.
available.
Carriage 40/ -.

Housed

1

I

LT. SUPPLY UNIT RECTIFIER

No. 19. Consists of two separate 12V
DC circuits each rated at 3 amp. which
may be used independently, giving two
separate outputs of I2V at 3 amps,
connected in parallel giving I2V 6 amps
or connected in series giving 24V at
3 amps.
Ideal for battery charging,
DC power supply, etc. 100/250V AC
input. Brand new, complete with connectors. £6/19/-. Carriage 9/ .

ALLTEST &COMMUNICATION EQUIPMENT has been thoroughly prepared in our
Laboratories by fully qualified Electronic
Engineers.

01-7434946
Open 9- 12.30, 1.30 -5.30 p.m. except Thursday 9 -1 p.m.

www.americanradiohistory.com

BC 610E & BC 601
TRANSMITTERS. Complete with speech
amplifier BC 614E. Aerial tuning unit
BC 939A, exciter units, tank coils, ecc.
Fully tested and guaranteed. All spares
1

available.

No

19

HIGH

By introducing RF

POWER SETS.
Amplifier the output

increased to 25 watts. Complete instal-

lations supplied.

All overseas enquiries & orders please address to:
(ELECTRONICS\

COLOMOR

170

LT

Goldhawk Rd., London, W.I2
Tel.OI - 743 0899

BUSINESS HOURS
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RE- SETTABLE HIGH SPEED COUNTER (3x1 x
3 digit. 12/24/48v. (state which), 32/6 ea. P.P. 2/6.

in.)

COPPER LAMINATE PRINTED CIRCUIT BOARD
in.), 2/6 sheet, 5 for 10/ -.
(8; o 5; x
Also 11 x 9 in., 4/- ea., 3 for 10/

-

1,

HIGH SPEED MAGNETIC

ULTRASONIC
CLEANERS

ea. P.P.

(Burndept B.E.352) 60 watt model. Supplied Brand
New complete with stainless steel tank 91, 61 x 4I in
£60. Carr. 20/ -.
2. FAST NEUTRON MONITORS (Burndept 1407C)
for measuring neutrons in the energy range 0.15 -15
meV. £100.
3. Radiation Monitors (Burndept BN 110 MK. V)
0- 5/50/500/5k. c.p.s. Brand rew. £100. Alpha and

DEAC
3 cells

(OPS

LARGE CAPACITY ELECTROLYTICS. 2,000 u,F. 30v.;
2,500 p.F. 25v.; 2,500 p.F. 50v.; 4,000 µF. 90v.; 5,000 µF.
25v.: 7/6 ea. 5,000 µF. 50v.; 10,000 v.F. 30v.; 16,000 p.F.
10v. 10/- ea. P.p 1/-.
SPEAKER BARGAINS. E.M.I. 13x8 In. with double
Tweeters 15 ohm, 65/ -, P.P. 5/ -. As above less tweeters
3 or 15 ohm, 45/- ea., P.P. 5/ -.
FANE 12 In. 20 watt (Dual Cone), S6 / -. P.P. 5/ -.
CAR RADIO SPEAKER 7 x 4 in. 3/5 ohm. 15 /- ea. P.P. 2/6

EXTRACTOR /BLOWER
FANS (Papst)
100 c.f.m. 4} x4} x2 in.
2800 r.p.m. Wonderful buy at
60J- ea. 240v. A.C.
(20x10v10 in.). Made to spec.
board. Finished in black leathercloth. 13 x 8 in,

SPEAKER SYSTEM

with twin tweeters complete with cross -over.
S0c /s- 20k /c. £7.10. P.P. 10/ -.
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. 12v. 100 ohm. or 24v. 500 ohm 7/6 ea.

500 watt Module 46/1000 watt Module 60/These modules may be fitted Into

standard socket boxes and made up
Into banks as required.

I

I
I

I

,

100C)

THYRISTOR LIGHT DIMMERS

Educational Authorities.

Capacitors (latest types) 50pF to .5µF,
Resistors and watt.
Resistors and 1 watt.
and 1 watt.
HI -Stab Resistors, I,
Vitreous W/W Resistors, 5 %.
12 Precision Resistors .1% (several standards
included).
12 Precision Capacitors 1 and 2% (several standards
Included).
12 Electrolytics (miniature and standard sizes).
ANY ITEM 12/6. ANY 5 ITEMS 50 /

100
250
250
150
25

BATTERY PACKS (5 x41x11 In.) containing
giving 4 volts at Sa.h. 35/ -. P.P. 5/ -.

WOBBULATORS TYPE 210 (Matrix) 0 -220 M /c. Sweep
width 1/2/5/10/20 m /c. E40. Carriage 30/ -.

S.A.E. for literature. 10% discount for

1 in.

/ -.

SOLARTRON PULSE GENERATORS
50c/s -1 m /c. £60 each. Carriage 50/ -.

4. PORTABLE RADIATION MONITORS (Burndept BN 132) 0- 5/50/500/5k c.o.s. With built -In
Gamma probe. Brand new. £10 complete with
carrying harness.

Speaker

1

MINIATURE KEY SWITCHES. (P.O. Lever Type 1000).
centre off. 2 c/o each way. 7/6 ea.

Beta Gamma probes available et extra cost.

from

BULK COMPONENT OFFERS

COUNTERS (4 x 1 x 1 in.) 4 digit.
6/12v. 24/48v. (state which), 6/6

TELEPHONE DIALS (New) 20-

ea.

TELEPHONE HANDSET
(706) 27/6. P.P. 2/6.
EXTENSION TELEPHONE (Type 706)
Black or 2 tone Grey. 65/ -. P.P. 5/ -.
UNISELECTORS (Brand new) 25 -way
wipe 65/ -. 10 bank
75 ohm. 8 bank
} wipe 75/ -.

Amplified

REED RELAYS 4 make 9/12v. (1,000 ohm.) 12/6 ea.
2 make 7/6 ea. 1 make 5/- ea. Reed Switches (11 In.) 2/-

kW DIMMERS in metal cabinet
E20 ea.
5

ea.

E1

per doz.

CONTINUOUS LEVEL MONITORS (Burndept BE307)

TRANSFORMERS

complete with Sensing Probe. E25.

H.T. TRANSFORMER (Parmeko 'Neptune') Prim. 200/
250v. Sec. 350- o -350v. 150 ma. 6.3v. @ 1/2/8 amp. 35/ -.
P.P. 5/ -. Matching Choke 10h 180 ma. 12/6.
E.M.T. TRANSFORMER (Parmeko *Neptune') 3,000v.
280 m.a. £12/10/0. P.P. 50/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 Prim. 200/250v. Sec. 0/25/35v
30 amp. £7.10. P.P. 20/ -.
STEP -DOWN TRANSFORMERS Prim. 200/250v. Sec,
115v. 1.25 amps, 26/- 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/.
P.P. 2/6.
ea.
ELECTRIC SLOTMETERS (1/ -) 25 amp. L.R. 240v. A.C.
55/- ea. P.P. 5/ -.
QUARTERLY ELECTRIC CHECK METERS, 40 amp
240v. A.C., 20/- ea. P.P. 5/ -.

Transistorised

PROXIMITY SWITCHES

(Burndept

8E315) sensing speed 120 per min. E16.

LEVEL CONTROLLER (Burndept 8E305). E8.
LIGHT SWITCH. COUNTER. (Burndept 8E290) 750
interruption per min., comprises: Light Source, Sensing
Head, Control Unit. E15.
S.A.E. Literature.

COLD CATHODE TUBES (Hivac XC25) 2/-

ea.

Quantity quotations on request.

PATTRICK & KINNIE
81

PARK LANE

ROMFORD ESSEX

ROMFORD 44473

LATEST RELEASE OF

RCA COMMUNICATION RECEIVERS AR88

MARCONI SIGNAL GENERATORS
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 tond. (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/ -.
AR88 SPARES. Antenna Coils L5 and 6 and L7 and 8. Oscillator 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, 3 x 0,05 mfd. and M.980344,
3 x 0,1 mfd., 3 for 10 /-, post 2/6. Trimmers 95534 -502, 2 -20 p.f.
Box of 3, 10 / -, post 2/6. Block Condenser, 3 x 4 mfd., 600 v.,
£2 each, 4/- post. Output transformers 901666-501 27/6 each,
4/- post.

TYPE TF- 144G

-1

% at 1Mc /s.
Freq. 85Kc /s-25Mc /s in 8 ranges. Incremental: +/
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. Measurements: 191 x 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.

Available with Receiver only.

S.A.E.
St

,

for all enquiries. If wishing to call at
please telephone for appointment.

W. MILLS

3 -B
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HRO RECEIVER. Model 5T. This is a famous American High Frequency
superhet, suitable for CW, and MCW, reception crystal filter, with phasing

control. AVC and signal strength meter. Freq. range 50 kc /s. to 30 me /s.,
with set of nine coils. Complete HRO 5T SET (Receiver, Coils and Power
Unit) for £30, plus 30'- carr.

COMMAND RECEIVERS; Model
post

51 -.

ADVANCE TEST EQUIPMENT: VM78 Valve Voltmeter, £78 each; VM78
A.C. Millivoltmeter (transistorised) £55 each; VM79 UHF Millivoltmeter
(transistorised) £125 each; JIB Audio Signal Generator £30 each; TT1S Transistor Tester (CT472) £37/10 each. 10 per cent Discount for schools, colleges,
etc. on the above items. Carr. 10/ -, extra per item.

6-9 Mc /s., as new, price £5/10/- each,

COMMAND TRANSMITTERS, BC -458: 5.3 -7 Mc /s., approx. 25W
output, directly calibrated. Valves 2 x 1625 PA; 1 x 1626 osc.; 1 x 1629
Tuning Indicator; Crystal 6,200 Kc /s. New condition- £3/10/ - each, 10 /post.
(Conversion as per "Surplus Radio Conversion Manual, Vol. No. 2," by
R. C. Evenson and O. R. Beach.)

INDICATOR UNIT TYPE CRT.28: complete with CV1526 Cathode Ray
Tube (3EG1).
(3 x CV 138; 3 x CV329; 1 x CV858; 2 x CV261; 6 x Crystals).
Complete with brilliance and focus controls. Suitable for converting into a small
oscilloscope (l O x 8 x 6 in., wt. 15 lb.) £5 each. Post 10 / -.

AIRCRAFT RECEIVER ARR.

NIFE BATTERIES: 6 v. 75 amps., new, in cases, £15 each, £1 care.; 4 v. 160
amps, new, in cases, £20 each, £1 10,'- carr. L.R.7 Cells, only 1.2 v. 75 amps.,
new, £3 each, 12/- carr. The above batteries are low resistance designed to give a
heavy surge for starting and can be stored for long periods without any effect to
their performance.

ROTARY CONVERTERS: Type

FUEL INDICATOR Type 113R: 24 v. complete with 2 magnetic counters
0-9999, with locking and reset controls mounted in a 3in. diameter case. Price
30/- each, postage 5/ -.

2: Valve line -up 7 x 9001; 3 x 6AK5; and
1 x 12A6.
Switch tuned 234-258 Mc /s. Rec. only £3 each, 7/6 post; or Rec.
with 24 v. power unit and mounting tray £3/10/- each, 10/- post.
8a, 24 v D.C., 115 v A.C. ga 1.8 amps,
400 c/s 3 phase, £8/10' - each, 8/- post. Converter 12 v D.C. input, 110 v A.C.,
60 c/s (al 2.73 amps. 0.300 Kva, £15 each, cary. £1. 24 v D.C. input, 175 v D.C.
® 40mA output, 25!- each, post 2/ -.

CONDENSERS:

150 mfd, 300 v A.C., £7/10'- each, carr. 15/ -. 40 mfd, 440 v
A.C. wkg., £5 each, 10 /- post. 30 mfd, 600 v wkg. D.C., £3/10/- each post 10/ -.
15 mfd, 330 v A.C. wkg., 15/- each, post 5/ -. 10 mfd, 1000 v, 12/8 each,
t 2/6.
10 mfd 600 v, 8/8 each, post 5/ -. 8 mfd, 1200 v, 12/8 each, post 3/ -. 8 mfd, 600 v,
8/8 each, post 2/6. 4 mfd, 3000 v wkg £3 each, post 7/6. 2 mfd, 3000 v wkg., £2
each, post 7/6.
mfd, 32,000 v, £7/10/- each, carr. 15/ -. 0.25 mfd, 2Kv, 4;each, 1/6 post. 0.01 Mfd. MICA 2.5Kv. Price £1 for 5. Post 2/6.

AVO MULTIRANGE No.

1

ELECTRONIC TEST SET:

£25 each, cary. £1.

OSCILLOSCOPE Type 13A, 100/250 v. A.C. Time base
Bandwidth up to 5 Mc /s. Calibration markers 100 Kc /s. and

2 c/s.-750 Kc /s.
1 Mc /s.
Double

Beam tube. Reliable general purpose scope, £22 /101 - each, 30/- cart.
COSSAR 1035 OSCILLOSCOPE, £30 each, 30/- cary.

UNISELECTORS (ex equipment): 5 Bank,
£2 /S /- each, post 4/ -

50 Way, 75 ohm

Coil, alternate wipe,

FREQUENCY METERS: LM13,

125-20,000 Kc /s., £25 each, care. 15 / -.
TS.175 /U, £75 each, caer. £1. TS323 /UR, 20-450 Mc /s., £75 each, caer. 15/FR-67/U: This instrument is direct reading and the results are presented directly
in digital form. Counting rate: 20- 100,000 events per sec. Time Base Crystal
Freq.: 100 Kc /s. per sec. Power supply: 115 v., 50/60 c/s., £100 each, carr. £1.

CT.49 ABSORPTION AUDIO FREQUENCY METER: freq. range 450 c /s22 Kc /s., directly calibrated. Power supply 1.5 v.-22 v. D.C. £12/10/- each, carr.
15/ -.

CATHODE RAY TUBE UNIT: With 3in. tube, colour green, medium persis-

tence complete with nu -metal screen, £3/ 10/- each, post 7/6.

RELAYS: Relay Unit (with

9 American relays) 24 v. D.C., 250 ohm coils,
heavy duty, M. & B. 30/- each, 4/- post. GPO Type 600, 10 relays ® 300
ohms with 2M and 10 relays ® 50 ohms with 1M. £2 each, 6/- post.
12 Small American Relays, mixed types £2, post 4/-.

APNI ALTIMETER TRANS. /REC., suitable for conversion
plete with all valves 28 v. D.C. 3 relays,

11

420 Mc /s., comvalves, price £3 each, cary. 10 / -.

CALIBRATION TACHOMETER Mk. II: Maxwell Bridge Type 6C/869,

£25 each, £2 cart.

GEARED MOTORS: 24 v. D.C., current 150 mA, output 1 r.p.m., 30/- each,
4/- post. Assembly unit with Letcherbar Tuning Mechanism and potentiometer, 3 r.p.m., £2 each, 5/- post.

ROTAX VARIAC

Actuator Type SR-43:

Sc METER UNIT: Type 5G.3281. Reading 0-40 v., 0-40 mA
and 0.5 amps., all on 275 deg. scales, £30 each, £2 cart.

HEWLETT PACKARD TYPE 400C: 115 v.!230 v. input 50/60 c/s. Freq.
range 20 c /s -2 Mc/s. Voltage range: lmV -300 v. in 12 ranges. Input impedance
10 megohms. Designed

for rack mounting, £30 each, cart. 15/ -.

TCS MODULATION TRANSFORMERS,
6,000 ohms.

Price 25/ -, post 5/ -.

20 watts, pr. 6,000

C.T.,

28 v. D.C. 2,000 r.p.m., output 26 watts, 5 inch
screw thrust, reversible, torque approx. 25 lbs., rating intermittent, price £3
each, post 5/ -.

SYNCHROS: and other special purpose motors available. British and American
ex stock. List available 6d.

sec.

AUTOMATIC PILOT UNIT Mk.

2. This complex unit of diodes and valves,
relays, magnetic clutches, motors and plug -in amplifiers, with many other items,
price £7/10/ -, £1 carriage.

FOR EXPORT ONLY: B.44 Trans -ceiver Mk. III. Crystal control, 6095 Mc /s. AMERICAN EQUIPMENT: BC-640 Transmitter, 100 -156
Mc /s., 50 watt output. For 110 or 230 v. operation. ARC 27 trans- ceivers,
28 v. D.C. input. Also have associated equipment. BC -375 Transmitter.
BC -778 Dinghy transmitter. SCR -522 trans -ceiver. Power supply, PP893/
GRC 32A Filter D.C. Power Supply F -170/GRC 32A: Cabinet Electrical
CY 1288 /GRC 32A; Antenna Box Base and Cables CY 728 /GRC; Mast
Erection Kits, 1186 /GRC; Directional Antenna CRD.6; Comparator Unit,
CM.23 Directional Control CRD.6, 567 /CRD and 568/CRD; Azimuth
Control Units, 260 /CRD. Test Set URM.44, complete with Signal Generator
TS.622 /U.

VARIABLE POWER UNIT: complete with Zenith variac 0 -230 v., 9 amps.;
2iin. scale meter reading 0 -250 v. Unit is mounted in 19in. rack, £16/10/- each,

MARCONI NOISE GENERATOR TF- 987/1; Used to determine noise factor
of a.m. and f.m. receivers. Designed for 230 v. a.c. operation. In used condition,

£20 each, carr. £1.

MARCONI TF -956 (CT.44) AUDIO FREQUENCY ABSORPTION
WATTMETER; Large clear 6m. scale. 1 microW. to 6W. £25 each. Carr. I5 / -.
MARCONI DIVERSITY RECEIVERS; Consisting of
associated equipment. £175 each.

Carr. £5.

2 x

CR.150's and

MARCONI DEVIATION TEST SET TF -934: Freq. 2.5- I00Mc /s.

Can be
extended to 500Mc /s. Deviation range 0-5, 0-25 and 0-65 Kc/s. £35 each, carr. £1.

CANADIAN C52 TRANS /REC.: Freq.

1.75 -16 Mc /s on 3 bands. R.T.,
M.C.W. and C.W. Crystal calibrator etc., power input 12V. D.C., new cond.,
complete set £50. Used condition working order £25. Carr. on both types £2/10/ -.
Transmitter only £7110/- (few only) Carr. 15/ -. Power Unit for Rec., new £3/5/-.
Used power units in working order £2/5/-. Can 10 / -.

30/- carr.

SOLENOID UNIT:
post 6/-.

230 v. A.C.

input,

2 pole, 15 amp contacts, £2/10/ - each

CONTROL PANEL: 230 v. A.C., 24 v. D.C. ® 2 amps., £2/10/- each, cart. 12/6.
AUTO TRANSFORMER: 230 -115 v.; 1,000 w. £5 each, an. 12/6. 230-115 v.;
300VA, £3 each,

art.

10 / -.

AVOMETERS: Model 47A,

£10 each, 10 /- post. Model 7, £12/10/- each, 10 /only- batteries and leads extra, at cost.)

post. Excellent secondhand cond. (Meters

DECADE RESISTOR SWITCH: 0.1 ohm per step.

10 positions. 3 Gang, each
Tolerance
1% £3 each, 5/- post. 90 ohms per step. 10 positions,
total value 900 ohms. 3 Gang. Tolerance ± 1% £3/10/- each, 5/- post.

0.9 ohms.

{

OHMITE VARIABLE RESISTOR:

5 ohms, 5} amps; or 2.6 ohms at 4 amps.
Price (either type) £2 each, 4/6 post each.

POWER SUPPLY UNIT PN -12B: 230 v. A.C. input, 395-0-395 v. output ®
300 mA. Complete with two x 9H chokes and 10 mfd. oil filled capacitors.
Mounted in 19in. panel, £6110/- each, £1

TX DRIVER UNIT: Freq.

arr.

Mc /s. Valves 3 x 3C24's; complete with
filament transformer 230 v. A.C. Mounted in 19in. panel, £4/10/ - each, 15/- an.
POWER UNIT: 110 v. or 230 v. input switched; 28 V. ai 45 amps. D.C. output.
Wt. approx. 100 lbs., £17/10/- each, 30/- an.
UNITS suitable
for above £7/10/ - each, 15/- carr.
100 -156

DE -ICER CONTROLLER MK.

III:

Contains 10 relays D.P. changeover heavy
duty contacts, 1 relay 4P, C /O. (235 ohms coil). Stud switch 30 -way relay operated,
one five-way ditto, D.C. timing motor with Chronometric governor 20-30 v.,
12 r.p.m.; geared to two 30 -way stud switches and two Ledex solenoids, 1 delay
relay etc., sealed in steel case (4 x 5 x 7 ins.) £3 each, post 7/6.

COAXIAL TEST EQUIPMENT: COAXWITCH-Mnftrs. Bird Electronic

Corp. Model 72RS; two-circuit reversing switch, 75 ohms, type "N" female
connectors fitted to receive UG -21 /U series plugs. New in cuts., £6/10/- each,
post 7/6. CO-AXIAL SWITCH- Mnftrs. Transco Products Inc., Type
M1460 -22, 2 pole, 2 throw. (New) £8/10/- each, 4/6 post. 1 pole, 4 throw,
Type M1460-4. (New) £6/10/- each, 4/6 post.

TERMALINE RESISTOR UNITS: type 82A /U, 5000W, freq. 0-3.3 KMC
Max VSWR 1.2 Type
cart. 15/-.

"N"

female connectors, etc. Brand new, £30 each,

PRD Electronic Inc. Equipment: STANDING WAVE DETECTOR:
Type 219, 100-1,000 Mc /s. (New) £85 each, post 12/6. FREQUENCY
METER: Type 587 -A, 0.250 -1.0 KMC /SEC. (New) £75 each, post 12/6.
FIXED ATTENUATOR: Type 130c, 2.0 -10.0 KMC/SEC. (New) £5 each,
post 4/ -. FIXED ATTENUATOR: Type 1157S -1, (new) £6 each, post 5/ -.

ALL GOODS OFFERED WHILST STOCKS LAST IN "AS IS" CONDITION UNLESS OTHERWISE STATED

CALLERS BY TELEPHONE

APPOINTMENT ONLY

W MILLS
www.americanradiohistory.com

3 -B

TRULOCK

ROAD,

TOTTENHAM,

Phone: Tottenham 9213

N.11

\1

11)4

The DORSET

R.S.T.

VALVE MAIL ORDER CO.

7/9

AEP38 13/A7.31
10!-

BTl9

90/11119 67/BT89 97/C1C
20/CBLS1 1e!0CH36 16/961-

CV5

CV74 80/CV82 60/CVSIS 80/CV304 110/CV370 300/CV372 67/CV408 60/CV428 46/CV429 3601-

C,1144 90/C1,13195

140/-

CV1572

180/-

CV1526 80/CV2155 8219
CV2306

CV231286ÌCV400310/CV4004 10/-

CV4006 8/CV4006 18/CV4007 7/CV40L4 71CV4015 10/CV4024 W-

M/4025 7/CV4031
CV4033
CV4044
CV4046

7171-

12/10/('V4046 90/-

CV 40481219

CV4062 17/9
CV4064 90/CY30 12/6
DAF91 4/6
DAF96 716
D(x.60 106
DET3
1,000/DET19 7/ItEr20 2/6

DETM
DET23

110/-

110/-

D

ET24

60/DET25 16/DF91
4/DF96

1)1163

1)H77
DK3.2
DK 91

7/6

6/

4'9

7/9

6/-

DK92 6/DK96
7/9
D188 26/DL92
9l8
DL94
e!9
7/6
DL06
D1810 1216
DL810 60/1)1819
DY86 6/DY87
1)Y802

6/9/6

E880C 12/E180P 17/6
E81UF 601E 182CC 22/6

EARCN

6/6
EAF43 10/E1391
61EBC33 8/6
EBC41 9/9
EBC90 4/9
F:BFSO 7/6
EBF83 9/EBF89 6/6
EBL21 12/-

EB491 2716

ELx'38 16/E(7C40 17/6
EOC70 16/ECC81 6I1tOC82 6/9
IsC(63 6/3
ECC86 6/ECC88 7/6
F.CF80 6/6
F.CF82 6/6
ECH35 11/6
ECH42 11/ECH81 6/9
EC1183 8/6
ECL80 7/ECL82 7/ECL83 1o/2
ECL88 9/-

ECLL800

EF9

EF37A
EF39
k:F41
EFSO

EF80
EF80
EF89
EF91

30I-

80/7/8!10/6!6/-

66

6'6
3/6

EPOS

816

EPOS

16/0

EF18S
EP184

6/6

EFBO4

20/-

7/-

EF804 81/-

EFP60 10/EH90 7/6

Ela3

ELS4
E1.36
EIA l
EL42
EL81
EL84

12/6
10/6

91

10'6
10/6

RISI

ELB°
EL90
E1.96
ELS60
EL620
EL821
EL872
ELL80
EMS4
81180
EM81
EM84
ENS2
EY61
EYe1

9!-

4/9
7;9
8/3

OTIC

1163

KT66
KT67
ET81

27'6
QQt'03/20
106/-

QQVO4/15
106,'QQVO°.4nA

2021

6!6
2C39A 140i70/2C43

2E20 00/2K25 1601-

9/-

:451.6

3A/167M

80!-

7;-

9A6

20.!-

31124

100/-

3B240M

90/-

311241M

QQVO6/4n

u0/110/-

40/60'66/-

,IB28

.xR4

Q8150/SO

7/-

Qe150/35°/

5B/234M

Q8150/4201-

5B/255M
87/6

8 3

7/6
2617/6
71-

8'3
9/6
616

1/6
67/6

16/10/11/16/19/-

16/-

6/-

80/-

12'-

QV04-7 12/6
QV05-23 0QV0(S-20

6/-

BAN8

10 /-

17'6

716

6AQ6

6'3

R19

7/9

8586

6A87

803/1250/

6Á4160T

120132,'6

811E12 70/8130
40'8130P 40/BP41
6/6
8P61
3/6
BT Y280/40

BTV280/BÓ/

96'-

(SATO

01140
BBA6

61-

6/9/9/-

61166
60116
61326

68E4 21/6

7/6
6BN6
6BQ7A 7/68117 17/611118 12/6

6087

10/-

BU2160A
12/6
T41
17/6

60W7 16 /-

6/9

Tll03-5
110/-

69

91-

PCF20016IPCP20116/6
PCF80016/PCF801 9/9

9/9

PCP80613/PC11200

12/6
7/9
10/8
8/6
9/3
9/8

PD6O0 69/-

PENB420/PEN45DD
12/PFL200
14/10/9
BI8/6

TDOS-10
1101-

TH41
TZ411

U19
U24
U25

25/-

6BW6 14/6

1/-

BC4

6CB6

6CD60

8/-

641-

7/6
6/6

OCHO

6016

32/6

6CW4

12 /-

86124116'6

BDK6
6E23

9/-

16/-

8260

4/-

60/-

L'26
U37

16'6
20/-

U191 169
U404
7/6
U801 23f6
DABC80 6'6

UAF42 7/-

16/-

604

6F33

19/6

626

3/6

6670

0/3/-

8J70

6/-

6 K80

6160

7/9

618WOB

7/-

68Q7M

17/6
7/6

V L41

10/12/-

613.1731

7/-

UUB

141-

UCH42
UCH81
UCL82
UCL8S

10/6

7/6

6Q70
6807

6/-

6/-

Y11105/30

681.70T 6/6BN70T 6/6
6V60
4/6
6X4
4/6
6X50 4/6
7/6
7B7
706
16/706
16/6/6
7117

V R350/SO
6

8/6
70 /-

ULM

7/-

14/UU7
UU8 14/UY41
8/6
6/6
UY86

80/VP4B 26/V LB631

6'6

7/-

12/6

46/-

787
7Y4
11E3

125(6

10 /-

Valve. te.ted and released to A.B.B. epeclfcatlon

Express postage 9d. per valve.
Ordinary postage 6d. per valve.
Over 45 postage free.
Tel. 01 -769 0199;'1649

Circuit 2/6.

AI)140 13/6
AF114 7/AF116 71-

7/-

AFI16
AP117

6/6

BY1O0 4/6
0 F.T571 61-

6/6/-

GET876
NKT211

NKT21441NKT216 7/6

8/NKT218 6/N KT228 6/NKT217
N

0020

16/-

0026

111-

16/-

0C24

OC26

80
85A l

26/-

0029

7/6

0C35

SOL

160/-

OC44

461481-

0C45

DV11/6
4/6

OC71

4/6

8553
90AG
90AV
90C1
9000
90CV
150E2

12/26/26/11/6

16003

8/6

9/6

801
803
807
811

SC9/36/-

813.

761-

8I3U8A
120/705A

723A/B

22/-

725A

6716
7216

6/3

954
955

3/16/40/-

2050
5644
5661
718
5054
8/7/5672
1016687
6691
86/5694
30/5702
1611015749
1216783
5784
36/66/6842
6876
60/13/5879
5893 16015899
10/5902
17/6963
10/8057
10/6058
10/6059
181016060
18/6081
1418063
6063
716064
7/9/6065
1016087
26/6080
1216072
8111
12/6
27'6
6146
12/725A
14/7476
9/9005
2/6
9004
Diodes

Translators
4/6

18113
18115
18131
2152

4/6
4/3
4/3

20210 12/6
20301 6120582 6120401 6/20402 6/B

0C28

710

1e/-

4/6/-

0072
0074

61-

MAINS POWER PACK KIT: 9'6 extra.
plus 7/6 p. & p. Circuit 2/6. FREE WITH PARTS

III (350mW Output)

X'O'

-FI AMP WITH

INT GRALDPRE- AMP.

Spec.: Power Output (into 3 ohms speaker) 10 watts.
Sensitivity (for rated output): I mV into 3 Kohms (0.33
microamp). Total Distortion at I KHz): At 5 watts 0.35",,;
At rated output I.5 ",,. Frequency Response: Minus 3 db
points 20 Hz and 40 Khz. Speaker: 3 -4 ohms. (3 -15 ohms
may be used). Supply voltage: 24v D.C. at 800 mA. (6 -24V.
may be used).

Price

The above

3

FOR X101:

OC81

The CLASSIC

CONTROLS: Selector Switch.

001 ill

Volume. Treble. Bass. 2 position scratch
filter and 2 position rumble filter.
SPECIFICATION: Sensitivities for 10 watt output at I KHz. Tape Head: 3nW
(at 3; i.p.s.). Mag. P.U.: 2 mV. Cer.P.U.: 80 mV. Radio: 100mV. Aux. 100 mV. Tape,'
2dB
Rec. Output: 100 mV. Equalisation for each input is correct to within
13 dB at 60 Hz.
(R.I.A.A.) from 20 Hz to 20KHz. Tone Control Range: Bass
14 dB at 15 KHz. Total Distortion: (for 10 watt output) <1.5 %. Signal
Treble
Noise: < 60dB. AC Mains 200 -250v. Size 12)" long, 41" deep. 2;" high.
plus 7/6 p. & p.
Teak finished case. Built and tested. Price

8 gns.

50 WATT AMPLIFIER

AC MAINS 200 -250V
reliable general purpose valve
Amplifier -with six electronically mixed inputs.
Suitable for use with: mies, guitars, gram. tuner,
organs etc. Separate bass and treble controls.
Output impedance 3. 8 and 15 ohms.

An extremely

616

OC81DM

e/-

OC82

61-

OC83

61-

Tape

Speed Equalisation Switch (32 and 71 i.p.s.).

41-

OC81D

plus 2/6 p. & p.

items can be purchased for use with the X101. POWER SUPPLIES
P101 M (mono) 35'- p. & p. 4/6: P101 (stereo) 42 6 p. & p. 4/6.

6/816/4/-

0076
0077
0078

4916

CONTROL ASSEMBLY: (including resistors and capacitors). I. Volume:
Price 5 -. 2. Treble: Price S', 3. Comprehensive bass and treble: Price IO' -.

0082D 6/-

Price

27 gns.

plus 201- p. & p.

61-

OCI69
0C170

7I8/-

OC171

7/6
3/6
3/6
8/6
4/6
6171-

00200

531642

XA101
XA111
XA112
XA125

xAI41

8/-

XA142

$A343 8/TUBES
1CP31 80 /2AP1 SOISRP1 50/-

40/50/29/40/-

3111'1

SEU1
3F'P7
3GI'1
001_1
5CP1

05/5PP7 86/881.
80/88D 200/ACR22 80/160/C27A
CV960 76/CV966 861C V 152(S

80/-

C,71587 60/CV 1588 NM0113/91
1201-

E4504/R/IO

76/-

EC R30 36/ECRS6 601M W6-2 60/-

80/80/80/VCR97 86/09D

090
09L

VCR138

60/-

VCR188A

60/-

VCRIS9A

66/-

VC R518

80/-

VCR617A

40/-

5'CR61733

46/-

5'CR617C

46/-

The RELIANT 10w Solid -State High Quality Amplifier
Specifications: Output: 10 watts. Output Impedance: 3 to 4 ohms. Inputs:
I. xal mit lOmV. 2. gram /radio 2SOmV. Tone Controls: Treble control range

13dB at 100Hz. Frequency response:
12dB at 10KHz; Bass control range
Minus 3dB points are 20Hz and 40KHz. Signal to Noise Ratio: better chan -60d B.
Transistors: 4 silicon Planar type and 3 Germanium type. Mains input: 220-250V.
A.C. Size of chassis: f0r x 41" x 2¡". A.C. Mains, 200 -250V. For use with Std. or
L.P. records, musical instruments, all makes of pick -ups and mikes. Two inputs
5" speaker to suit.
with control for gram. and mike. Built and tested. 8'
Price 14 6 plus 16 p. & p. Crystal mike to suit 12,6 plus 1,6 p. & p. Reliant Mk
,

as

above less teak case

5.1

Mark II 61

gns. plus 7,6 p. & p.
gns. plus 7/6 p. & p. In teak finished case.

THE VISCOUNT
Transistor
Integrated High Fidelity

,

Stereo Amplifier

10 watts per channel into 3 to 4 ohms speakers
(20 watts monoral). Input: 6 position rotary selector switch (3 pos. mono and
3 pos. stereo), P.U., Tuner, Tape and Tape Rec. Sensitivities: All inputs 100mV. into
1.8M ohm. Frequency response: 40Hz -20KHz --- 2db. Tone controls: Separate
bass and treble controls. Treble 3db lift and cut at 15KHz. Bass 5db lift and
25db cut at 60Hz. Volume controls: Separate for each channel. AC Mains input:
6' , 21" in teak -finished case. Built and tested.
200-240v. 50 -60Hz. Size 121"

SPECIFICATIONS: Output:

I

I

PRICE 13;

ins.

POSTAGE & PACKING

7

6d. EXTRA.

DUETTO Integrated Transistor Stereo Amplifier
SPECIFICATION: R.M.S. power output: 3 watts per channel into 10 ohms
speakers. INPUT SENSITIVITY: Suitable for medium or high output crystal
cartridges and tuners. Crosstalk better than 30Ma at IKc s. CONTROLS:

selector switch (2 pos. mono & 2 pos. stereo) dual ganged volume
control. TONE CONTROL: Treble lift and cut. Separate on 'off switch. A
balance preset control is also incorporated inside amplifier, which is set to provide
equal gain on both channels. The unit is fuse protected and offered in an elegantly
styled teak finished case, size I0 }' X 42' x 21- with contrasting front panel. Built
and tested. PRICE 9 GNS plus 7/6 p. & p.
CAR TRANSISTOR IGNITION SYSTEM
CYLDON
(by famous manufacturer)
2 TRANSISTOR
For 6 volt or 12 volt positive earth systems. ComprisU.H.F. TUNER
ing: special high voltage working hermetically
sealed silicon transistor mounted in finned heat Brand new.
sink, high output ignition coil, ballast resistor and
Complete with
hardwear (screws, washers, etc.)
circuit diagram.
g
Price £4.19.6 p. & p. 5/- extra.
4- position

MOTEK

required.

3

track Tape Deck complete with heads, takes 7in
Incorporating 3 motors. A.C. mains, 240 volts,

Speed 2

spool.

listed at 121.0.0.

--

Our Price

1

6,000 TYPES

plus 7/6 p. & p.
WITH PARTS

FREE

61-

OC76

Monday to Saturday
9 a.m. -5.30 p.m.
Closed Sat -30 -2-30 p.m.
Complete range of TV Tubes
available from 44.5.0.

SEND S.A.E. FOR LIST of

£4.9.6

Price

6/6

76

-

7- transistor fully tunable M.W. -L.W. portable. Set of
parts. Complete with all components, including ready
etched and drilled printed circuit board -back printed
for foolproof construction.
MAINS POWER PACK KIT: 9 6 extra.

AC107 9/AC127 7/6
AC128 6/6
ACY19 4/9
ACY20 419
ACY21 4/9

31I-

50CD(SO

4/9

20/20/-

9/6
2E555 12/6

5006

200/-

872A
931A

16/-

RGS/500

6/6

33W4
416
35Z4GT 8/6
4X1601)

6/-

4/-

£5.5.0

331247

KT404
12I6
NKT676 61N KT677 6/NKT713 7/6
OC16
201OCI9 17/6

16/-

160f240/60/82913
833A 300/837
16/86(SA
16/-

8U21501216

11/6
11/6

PCF802

8'-

65Q4

MU-

30PLIS 16/6
SOPL1416f35L60T 9'-

5V40
8/6YSOT 6/776240
6/30L2 15 /-

180/16/B/-

17/6
17/6

301'19
30 PL1

320/°11402 10 /6
6/6
0U40

3318

81912

16/17/30FL1 16/SOULS 17/SOL17 17/301'5

5C22

R10
R17

6 3

sOC17

46/-

66/-

6'-

24B1 I10/613
25Z4
2OZ6GT 8'257.6GT 6/6
27M1
71/6
30C15 16/-

96/-

2/6

6/3

12(370T 6/13E1 190/20P4 20'-

200/-

(SALO
(SAM6

6/-

12K80T B/-

240/-

12/6

6/-

4/9

12E1
20:12K7GT 71-

30014CX230B

OAKS

6/6/-

20416
20417

120E6

180/-

Q8150/80
80/6
Q81209 7/3
QVO3-12

20414
20415

4'9

9/6

12E156

4C35

4X150A

11/-

12AE6
12AT6
12AT7
12AU7
125117

60/-

3E29

6ÁK°

21/46/16/-

12AD(S

31F21A 36,'-

27/6
QY3-125

PCF80
PCF86

P184

QQV O3/10

26Í-

1Z2

6/6

70

POCI8910'6

PI.81
PL82

QQVO2//-

4/6
ICP31 120/1B3OT 7'3

4X250B

21'-

10/6
POC84 6:6
PCC85 8!POC89 10'3

PLSB

10/400/-

6!-

4X150D

801-

10/111505 600/91513 600/MEU0016/ME100126/-

PCL82
PCL6S
PCL84
PCL86
PCL86

9 6
9 6

6/-

OA2
0112
07.4

Q8150/15

16/-

KT81
/OEC) 36/KT88 80:KTSi'81 8;6
KTK'62

N87
N78
PC86
PL68
PC97
PC900

18/6

16/66/68/20/''/,801
30/Z803U 16/-

3(A5

(7C6)

MLA

-

7

120/-

Q875/20 6/6
Q875/60
201Q883/3 7/3
Q892/10 4lQ895/10
08/45616

6/-

HL411)D
16/6
KTS
KT61

10 9
10 9
6 9
6 S

70.'Q870/20 6/6

GYbOI 16/-

0234
0747

PY32
PY38
PY81
PY82
PY83
PY500
PY800
PY801
PZ30
QF41

61-

aU2l 100/(1Z3'2

PX4 14/PX25 12/6

Z66
7.319
7.759
Z800

FL802 16/6
PT16 16/-

QQ06110

OU20 100/117.30

X 1113/200

6/6

04/-

XHSI100
6001-

P1.609 29/-

618

EY83
EY84
EY86
EZ4o
EZ41
EZ80
EZ81

PL600 14 6
PL608 69/-

Price

The ELEGANT SEVEN Mk.

STREATHAM, S.W.16
ACT9 6001-

(600mW Output)

7- transistor fully tunable M.W. -L.W. superhet portable
with baby alarm facility. Set of parts. The latest modulized
and pre -alignment techniques makes this simple to build.
Sizes: 12- o 8" x 3'.

BLACKWOOD HALL, 16A WELLFIELD ROAD

A61

\)a5 l464

irrlì,

£9.19.6

plus 10/-

P. & P.

Goods not despatched outside U.K. Terms C.W.O. All enquiries SAE.

RADIO & TV COMPONENTS (ACTON) LTD.
21A High Street, Acton, London, W.3

Rd.. London, W2.
Orders by post to our Acton address please. Also at 323 Edgware

www.americanradiohistory.com

Wireless World, May 1969

A105

BI- PRE -PAK
LIMITED

FULLY TESTED AND MARKED
AC107

ACI26
AC127
AC128

ACYI7

AFII4
AFII5

AFI16

AFII7
AF118

AF186
AF139
BFY50
BSY25
BSY26
BSY27
BSY28
BSY29

BSY95A

0C41

0C44
0C45

OC71

0072
0073
OCBI

OC81 D

0083

0C139
0C140

3/-

2/4
2/4
2/4

3/4/3/6
3/6
3/6
3/6

10/10/-

4/-

7/6
31-

3/3/3/3/216

I/II

1/9

2/6
2/6
3/6
2/6
2/6

4/-

2/6

0C170

3

OC171

4 -

36
7/-

0C200
OC201
2G301
2G303

2/6
2/6
10/-

2N7I1
2N1302-3
2N1304-5
2N1306-7
2N1308-9
2N3844A

B81
881

10

B85

24

X.
7/6

S/7/6

10/-

2N2287

20/-

AAY42

2/2/-

0A95
0A70
0A79

1/9
1/9
1/9

0A81

0A73

2/-

FREE!
3/6

IN914

4

PRICE LS PER 1000
POST & PACKING 4/6 U.K.

S/-

Diodes

2

B79

81, etc.

8/-

0C35
0C36
ADI49

877

6/8/10/10/-

OC28

XA PAK
Germanium PNP type transistors, equivalents to
a large part of the OC range, i.e. 44, 4S, 71, 72,

S/-

0C23
0C25
0C26

4

B2

4/S/-

Power
Transistors
0C20

NEW TESTED &

TRY OUR X PACKS FOR
UNEQUALLED VALUE

1/6

PACKS OF YOUR OWN CHOICE UP TO
THE VALUE OF 10/- WITH ORDERS
OVER f4

889

2

Silicon TO -18 CAN type transistors NPN /PNP
mixed lots, with equivalents to 0C200 -I, 2N7063,
BSY27/29, BSY95A.

B90

4

PRICE L3.5.O PER 500
PRICE L10
PER 1000
POST & PACKING 2,6 U.K.

B91

8

B92

4

B93

5

with polarity marked, equivalents to 0Á200,
0Á202, BAY3I -39 and OKI°, etc.

B94

6

PRICE L5 PER 1000
POST & PACKING 2/6 U.K.

896

5

Rß8

10

PAK

XC PAK

1

-5

EQUIVALENT TO 0C44. 0C45
NPN SIL TRANS. AO6= BSX20.

2N2369. 500MHz. 360mW
GET113 TRANS. EQUIV. TO
ACY17 -21 PNP GERM.
NPN SIL PLANAR EPITAXIAL
TRANS. CS4 SIMULAR TO
BSY38 OR BC108
2N3136 PNP SIL. TRANS. TO-18
HFE100- 300 IC.600mA. 200MHz
XB112 & XB102 EOUIV. TO AC126
56. 0081/2. OC71 '2 NKT271

Silicon diodes miniature glass types, finished black

ALL THE ABOVE UNTESTED PACKS HAVE
AN AVERAGE OF 75" OR MORE GOOD SEMICONDUCTORS. FREE PACKS SUSPENDED
WITH THESE ORDERS. ORDERS MUST NOT
BE LESS THAN THE MINIMUM AMOUNTS
QUOTED PER PACK.

GUARANTEED

PAKS

PHOTO CELLS. SUN BATTERIES.
INC. BOOK OF INSTRUCTIONS
AD161-AD162 NPN /PNP TRANS.
COMP. OUTPUT PAIR
1N4007 SIL REC DIODES
1000 PIV
AMP. MINIATURE
REED
COMP.
WITH COILS
INTEGRATED CIRCUITS ON PANELS
DATA SUPPLIED WITH ORDERS
5 SP5 LIGHT SENSITIVE CELLS
LIGHT RES. 400
DARK 1M !1
LATEST TYPE REED SWITCHES
GREEN GLASS G.P.O. TYPE
NKT163/164 PNP GERM. TO

10/10/10/-

10/10/-

10/1W-

10/-

10/-

10/10/-

1010%

ETC.

Return of the unbeatable P.1 Pak.
Now greater value than ever
Full of Short

TRANSISTORS ONLY 1/- EACH
SILICON
PLANAR
N.P.N.
P.N.P

All these types available
2N929

2N706
2S 131
2N706A 2S512

2S103
2S104

2 N696

2N1613
2N 171
2N3011 2S102
2N2220
2N1893
All tested and guaranteed for gain and leakage -unmarked.
2S501
BC 108

2 N697
2 N 1507

1

2S733

BFY I 0

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. Identification
Chart supplied to give some information on the
Transistors.

2N726 25731
2N2484 2S732

Please ask for Pak P.1. Only
2/- P & P on this Pak.

Manufacturers' fall outs from the new PRE -PAK range.

10/-

a Rev. Counter for your Car. The
TACHO BLOCK'. This encapsulated block
will turn any 0 -1mA meter into a perfectly
linear and accurate rev
counter for any car.
State 4 or 6 cylinder.

Make

'

NEW UNMARKED UNTESTED PAKS

SPECIAL OFFER

5

8

P82

10

B83

BOXED

866

150

B86

50

B87

100

B88

50

B60

10

TYPES

&P116

P & P

4/6

INTEGRATED CIRCUITS. DATA
& CIRCUITS OF TYPES,
SUPPLIED WITH ORDERS
DUAL TRANS. MATCHED O/P
PAIRS NPL -SIL INTO
CAN
0C45, 0081 D & OC81 TRANS
MULLARD GLASS TYPE
TRANS. NEWMARKET REJECT
AND OTHER TYPES NPN

-5

B84

ALL INDIVIDUALLY

for f1

B80

BY A.E.I.

MANUFACTURED

51- each P

12

200
100

TYPE RELAYS

VARIOUS

B78

& PNP

SILICON DIODES DO-7 GLASS
EQUIV. TO OA200. OA202

10/10%

10/1

0/-

HIGH QUALITY GERM.
DIODES MIN. GLASS TYPE
SIL. DIODES SUB. MIN.

10/-

IN914 & IN916 TYPES
GERM. PNP TRANS. EQUIV.
TO OC44, OC45, OC81. ETC
SIL TRANS. NPN. PNP, EQUIV.
TO OC200 /1, 2N706A.

10/10/-

BSY95A. ETC.
WATT ZENER DIODES.
MIXED VOLTAGES

10/-

20

each

FREE CATALOGUE AND LISTS

for:

-

ZENER DIODES
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.

7

THE -PAK

605

POWER

TRANSISTOR EQUIVALENT
TO NKT301 -2 --4
COMPLIMENTARY SET
NPN.PNP GERM, TRANS.

FREE!

10/-

10/-

G/ each

1 6 pair

THERE IS ONLY ONE

BI- PRE -PAK LTD
BEWARE

OF

IMITATIONS

A WRITTEN GUARANTEE WITH ALL OUR TESTED SEMICONDUCTORS

Ell-PRE-PAK LT

DEPT. B, 222 -224 WEST ROAD, WESTCLIFF -ON -SEA, ESSEX
TELEPHONE: SOUTHEND (0702) 46344

www.americanradiohistory.com
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MICROCIRCUITS

AND THEIR APPLICATIONS

BAILEY 30W AMPLIFIER

by W. Gore

All parts are now available for the 60 -volt single
supply rail version of chis 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. Sire is also

MULLARD ELECTRONIC
NIQUES, DEVICES. 27/6. Postage
COLOUR TELEVISION by G.

VISION.

17/6. Postage I1 -.

THE INTEGRATED CIRCUIT
DATA BOOK

Motorola.

by

50 -.

Postage 4 6.

ANALYSIS AND DESIGN OF
INTEGRATED CIRCUITS by Moto-

/

Trifilar wound Driver Transformer, 224d., post I! -.
Miniature Choke for treble filter, 10,64., post 6d.
P.C. Board Pre-Amp IS,'-., post 9d. Power Amp. 12,4d.,

rola.

6d. post free.

Postage Free.

40 -. Postage

/

by General
Postage 2 -.

21 -.

SOLUTION OF PROBLEMS IN
ELECTRONICS AND TELECOM-

MUNICATION

by C. S. Henson. 55 -.

Postage 1/-.

TAPE RECORDER SERVICING

MANUAL

,

14

by

W. Hellyer. 63 -.

H.

Postage 3/6.

it

OMTl4,
IIITBUEEIT TRAuITONNERS. Prim 200/250 v. a.c.,40.55
-60.

tapped sec. 5- 20- 30 -40-60 v. giving 5- 10- 15- 20-25.30 -3510 -0.10, 20 -0 -20. 30 -040 v. a.c.. 1 amp 361 -; 2 atnp 601 -.
OMTIS. Tapped sec., 40.50 -60- 8040- 100 -110 v. giving. 10-20 -3040- 50.60.70- 80-90- 100 -110. 10 -0 -10,
50.0.50 v. a.c. 1 amp 60 / -.

BRITAIN'S LARGEST STOCKIST
of British and American Technical Books

I,

Closed Sat.

I

70 Park Road, Congresbury, Bristol

I

Goods over 10s. PIP free except where shown.

OICILLOBCOPES: DOUBLE BEAM EBSEIIE TEPE 13. 220 ea., car.. LI.
9 volves
INDICATOR UNIT TYPE 26: I.I,a.l twee I ,r ecopr. CV1526 2.51m. Tube 6X tale, and
EP91. 6F:r.t. and l'V261. 32 6 ,... ..err. Ion.
cart.
£1.
TESTES
S
VALVE
/H.
£20.
TAYLOR WINDSOR
Type I:
STAJILIZED P /U.. ROBAS') ELECTSOHICS. All I /P'.. 200/250V. 50 Hs. Transistor,D.C.
1.1A.
0/P 12V. U.C. 1.IA. Typa 2: 14V. D.C. 1.1A. Typa 3: 20V. U.C. 1.IA. Type 4: 24V.All
each,
of
6.3V.
5A.
and
2
-300
W.
330V.
D.C.
220
£4
Valve:
Type
6:
D.C.
TIA.
Type 5: 12V.

I..

0- 99999. 25 /..
HOUR ENTERS: 11IIIATUP1 BY LUGANO WESTOI. 380/450V. 50
SMITHS: oins. round. 2181 -250V. 50 Ha. 22. All es.rquip.
W.W., e.a.e. for lia. 2/- ea.
ELECTROTHEEEAL PRNCDTORS. 61
CAPACITORS. 8 mfd. 610V. paper 5l -: 10 mitt. 25V..tantelum. 1/- ea., 101- do :. 8 mid. 6V.
Icct. 9d. ea., 7/6 do..; 100 mid. 6V. etantelum. 1/3 ea.
CASTAIRT7. 140 mfd. 311V.; 50 mid. 70V.; 100 mfd. 35V.; 10 mid. 30V. 1/- ea.
e. for 11 .ía.
VALVL. 1,500 ex-equipment to clear, 1/6 ea-.
MICRO SWITCH= 1/3 ris
PLESSZY MICRO sWITOHIB. 4p clover 2/- ea. s LICOR
O.E.C. UIISRLICTORI, BEW AID BOXED. 4 bank. 24 way, 24V. D.C. 27/6 ea.
E'C NITERS. 0-110 micnwntp. £1 ea. 000 milllamps, u -5 millla p. 12 /6 ea. All 3 5ine. round.:

211 -; 8y1mg lead.. clamp coastructioa.
Carriage extra all trsmslormere from 3/6.1. each.

BATTENT ELINIIIATORI. PP9. 200/250 v. a.c., 9 v. d.c. 150 Ma,
45/ -. 111'3. ditto. 15 M., 17/6.1,8 p. 2/6d.
FLUORESCENT LT LIGHTINO. Input, 6, 12. 24 v. d.c., range
fIttings. Iu verter.. B.A.E. lista.
BULK TAPE ERASER. 200/250 v. a.c., suitable any elle pool,

42/8.

46

0

-

ro.

5!1-

POTS.

I0K. and

COILS

LARGE

OR

SMALL

QUANTITIES

CHOKES

TRADE

ENQUIRIES

WELCOMED

FINE WIRE WINDINGS
MINIATURE TRANSFORMERS
RELAY AND INSTRUMENT COILS, ETC.
VACUUM IMPREGNATION TO APPROVED STANDARDS

ELECTRO -WINDS

LOOK_. MELOOT
LONG

SPEAKER

SIX

WAVES.

ANO

MED.

EARPIECE.

haamors and : diodes Push
1x15
output. lump condensa

6
pr11

0

%mia red .arW. 3 }n speaker. and

po'
si
P

L-

ne ma la pros %neme

4
S

P.

Iha

Itdf

sill

2e.
g Care
4/3 Plan and Pam he
assi pool

a

ROAMER

MWI.

WITH

SIX.

ANO

TRAWLER

,sIns

and

telesmpre
5

1

a

c

l in

6

MW2.
2
a

B

WAVEBANDS

SW1.
BAND.

SW2. LW
6

ram

diodes Fernta rod and
nais. speaker Sin 7

}.

a

Case 7S/I. P&

P

4/6 Plans and Pans lut 2/ Ihea won
pans) Personal Estimes wdhsawtched
soda) Io, envere hstemno S otra

123 PARCHMORE ROAD, THORNTON HEATH, SURREY
0Ió53 2261

i

UALITY TRANSISTOR RADIO

~Mg

6

Ibn

EST. 1933

CR4.13LZ

WW-I33 FOR FURTHER DETAILS

POCKET FEUE. MED. ANO LONG
WAVES 6 TRAWLER BAND to
amera 50 metres WTTN SPEAKER
AND EARPIECE. 5 tranvstws and 2
diodes ferre rod anal tumno non
dense, moong crol speaker etc 510
1; , 3 } n Tad
Cats 443
P

LTD

CONTRACTORS TO G.P.O., A.W.R.E., L.E.B., B.B.C., ETC.

311K.

PULL UNCONDITIONAL MONEY BACK GUARANTEE
S.A.R. FOR LISTA OF OTHER COMPONENTS AND UNITS

BUILD YOURSELF A

NEW

-958 9314

WW -131 FOR FURTHER DETAILS

WW -132 FOR FURTHER DETAILS

ANO

01

TRANSFORMERS

250

ill

MAIL ORDER ONLY

KENILWORTH ROAD, EDGWARE,
MIDDLESEX Tel:

p.m.

u

micnwmp.. 2510.. round. £1 ea.
HAIDLES. All aise., 4/- to 7/6 pr. Brand arar.
63 H, 5//- 1101. RECTILINEAR PRESET
GERMANICE. Xtala t:.E.t'.,
-

GONE

P. ,t P. 37..

sick, famous make, 3 or 15 ohms,
15 watt, £5; 25 watt, 25; 35 watt, £7. P. A P. 6l- each. Lita.
LOUDSPEAKERS. E. equipment, perfect, Elan, Goodman.,
Plessey. etc.. 3 ohm., only. 5 in. 7 /8: 6 In. 10/-; 7 x 4 In-, 7/6;
ö ln., 151-; ö x 5 In.. 15 /-. P. a P. 316 each.

SPECIALISTS IN

.

256

.

CHOKES. Inductance 10H, 65 Mes 10/ -: 85 Ma. 12/13: 150 Ma,

Phone PADdington 4185

rt. 12/6.

40.0-40.

10/6.

WW -130 FOR FURTHER DETAILS

I5'i off.

30 -0-30.

TELEVISION WW; as epecl6ed, choke LI, 601 -;
trauefunuer Ti, 57:6. Field Output Transformer 60/-

19 -21

o

Schools

1

B.A.R. ALL ENQUIBIEB, PLEASE.

PRAED STREET,
LONDON, W.2

Personal callen welcome, but please note we are
closed all day Saturday.

TRICKETT,

20 -0-20,

HEATER TRAIIFONNERS. Prim 2001250 v. a.c. 6.3 e. 1.5 a.
9 6: 3 a. 15 - 6 a. 27/6: 12 v., 5 a. 151 -; 3 a. 2778:24 v. 1.5 a.
2716::1 a. 47 6; 5 a. 70,-:s a. 1101-; 12 .. 150/ -.
MIDGET MAINS TRANSFORMEN. F.W. rectlgcatioo, doe
<
If IT ire., Arun 200/240 v. a.c.. output 20-0 -20 v. 0.15x;
12 -0 -12 v. 0.25...; 9-0.9 v. 0.3 a., all at 1918 each.

LOUDSPEAKERS. New

THE MODERN BOOK CO.

The firm for "quality ".

MA11S TRANSFORMERS. Input 200 -240 va.c. TX 1, 425.0 -425 v.
6.3 v. 4a. ct, 0 -5.6.3 v. 3 a. 1101-: TX2,
250 Ma, 6.3 v. 4 a.
250-0 -250 v. 150 Mes. 6.3 v. 4 a. et. 0.5.6.3 v. 3 a.. 60/ -; TX3,
250 -0.250 v. 100 W, 6.3 v. 2 a. ct, 6.3 v. 1 a., 47/6: TX4, 300-0 v.
2
a.
ct, 6.3 v. 1 a.. 45/-; TX5. 300.0.310 v.
300 v. 60 Ma, 6.3
120 Ma, 6.3 v. 1 n.. 6.3 v. 2 a. ct, 6.3 v. 2 a.. 60/ -; TX 8, 250 -0 -2517 v.
65 Ma, 6.3 v. 1.5 a., 22/8: MIS. 230 v. 45 Ma, 6.3 v. 1.5 a., 21/ -.

OUTPUT TRANSFORMERS. Mullan! 5 /10. UL. 60 / -; 7 watt
stereo UL. 501 -; OP3ECI1i6, eterno trae. 21 /-; OP3. 301 -;
PP tm.. ILK, 21/ -::k1 watt PP ton. (KT66 etc.). 3-IS °Suse,
65/-' MRT/10. 7/10 watt multi ratio, 30/ -; Standard 0/P 3 ohm..

/
/

HART ELECTRONICS,

/:

4 6.

Electric Company.

PLEASE SEND S.A.E. FOR ALL LISTS.

100 w. 37/6: 150 w. 47/8: 200 e. B01 -; 500 w. 801 -: 400 w.
w. 180
1,500 w.
1001 -: 500 w. 1151-; 600 w. 1261 -: 1,006
3001 -; 2.100 w. 400/ -; 3,000 w. 5001 -; 4,00 w. 6001 -.
NADES ISOLATION TRANSFORMEBS. Input 200-240 e. a.c.,
1: 1 ratio. 100 w. 801 -: 200 w. 1301 -; 500 w. 2901 -.

COLOUR

by R.S.G.B.63, -. Postage

TRANSISTOR MANUAL

new power amp. P.C. Board with power transistors
All parts
and heat sinks mounted directly to P.C.
for stereo cost approximately £24.
Reprint of articles 5/4d., post free.

AUTO TRANSFORMERS. 0 -110- 200.220 -240 v. a.c. up or down.
lolly shrouded. fitted terminal bimba. 50 w. 25/-; 75 w. 32/6;

:

-.

I

MAKE TRANSFORMERS AMONGST OTHER THINOR

SV'E

RADIO COMMUNICATION
HANDBOOK

1

DINSDALE IOW AMPLIFIER.
All parts still available for this design including our

131 -.

FET PRINCIPLES, EXPERIMENTS
AND PROJECTS by Edward M. Noll.

post 9d.

Western St., Manchester

N.

I;,
MULLARD COLOUR TELE-

power amp. Mains Transformer for mono or stereo
with bifilar wound secondary and special 218V
primary for use with CZ6 Thermistor, 35/6d., post

321 Great

I7 -.

Patchett. 40/ -. Postage

BAILEY 20W AMPLIFIER.
All parts in stock for this Amplifier including specially
designed Printed Circuit Boards for pre -amp and

5

TECH-

COUNTING, CIRCUITS

material II /6d.
smaller at Olin. by 2lin.
In Fibreglass 14/64. Original Radford design. SRBP
have
component
not
12 -. Fibreglass I6/-, This does
locations marked.
Price in SRBP

Reprint of " Wireless World "articles,

Postage I,' -.

90 -.

OSMABET LTD.

P

36

Plans and Pans

with pans)

.

bit

116

SUPER

SEVEN MED. LONG AND
TRAWLER BANG 7 mnsinors and

dudes 3r. speaks 2 RF trapus.
push p/I maint ere 7} x 5; x }ern
Trd Bditg Casty BA4. P 6 P 4'6
Plans and Pans In L Iha with
perrel
Personal
[aqueo
with
swtched socket ta private listen.%
2

1

5,

TRANSONA FIVE MEO. AND LONG
ANO TRAWLER RANO ta apuna 50
metres WITH SPEAKER ANO EAR
PIECE 5 tacones and 2 dudas.
Isrnte rod canal moruno ml speaker
6} . 4; , I }m Total Botan Caw
47/6.P 6P 39 Hans and Parts Ist I
Thee wain

extra

RADIO EXCHANGE CO. LTD. Dept WW. 61 High Street, Bedford. 'Phone 0234 52367

www.americanradiohistory.com

p.nsl

!

ROAMER SEVEN Mal. 7WAVE- BANDS MW1.
MW2. 1W. SWI, SW2. SW3. ANO TRAWLER
BANO. 1 transistor, and 2 dimes irone rod und
and telescope anal Soda ho rai aerial 1 a 4r.
speaker Airspaced aanped tonna cordenser tic Sue

9.

7.4,n TadBdY1q Casf5/1LS.P 6P 76
capers *PI switched muet Im plate
I,stwaq S extra Plans and Pans list 3: Ilreeendi
Personal

pans)

Open 10 .1. 2.30 -4.30. Sat. 9

1

2.30
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NEW PRICES ON NEW COMPONENTS
RESISTORS
JACK PLUGS
High stability, carbon film, low noise. Capless construction, molecular }in. Type Pl. Standard. Screened. Heavily chromed.
termination bonding.
}in. Type P2. Standard. Unscreened. Unbreakable moulded cover.
Dimensions(mm.): Body: }W; 8x2.8
}in. Type SE /P1. Side-entry version of PI plug.
}W; 10x4.3
3.5 mm. Type PS. Standard. Screened. Aluminium cover.
Leads: 35
3.5 mm. Type P6. Standard. Unscreened. Unbreakable moulded cover.
10% ranges; 10 Ohms to IO Megohms (E12 Renard Series).
Prices
each
10 off
25 off
100 off
5% ranges; 4.7 Ohms to Megohm (E24 Renard Series).
PI ..
3/26/8
62/6
233/4
Prices -per Ohmic value.
P2 ..
2/6
23/4
200/ 54/2
SE/PI
each
10 off
..
25 off
100 off
3/6
30/10
280/ 66/8
1

.

¡W

10%

iW

5%

IW

10%

¡W

2d.

2fd.
2

5%

}d.

3d.

1/6
1/9
1/9

3/3
3/8
3/8

2/-

4/-

10/4
11 /8
II /7
12/10

PS

P6

..
..

..

..

2/2

19/2

..

I/8

15/-

Subminiature Polyester film, Modular for P.C. mounting. Hard epoxy
resin encapsulation. Radial leads.
±10 % tolerance. 100 Volt Working.
Prices -per Capacitance value (µF)
0.001, 0.002, 0.005,
each
IO off
25 off
100 off
0.01, 0.02
6d.
4/3
8/4
30/0.05
8d.
6/12/6
41/8
0.1

10d.
1/2

JACK SOCKETS

fin. Type

Moulded body. Chrome insert.

S.5 Standard.

7/1

5I/-

15/6

Available with make /make, make /break, break /break, break /make contacts.
each
10 off
25 off
..
..
..
..
2/9
25/56/8
..
..
..
..
1/6
13/4
33/4
ELECTROLYTIC CAPACITORS (Mullard). -10% to +50 %.

39, 47, 56, 68, 82, 100, 120,
180, 220, 270, 330, 390

5d.

470, 560, 680, 820, 1,000,
1,500
.
2,200, 3,300, 4,700, 5,600..

3/7

24/-

7/9

6d.

4/-

8/8

26/8

7d.

5/-

10 /10

33/4

100

S.5
S.6

216/8
100/ -

Subminiature (all values in µF)
4V
.. 8
6.4V ..
.. 6.4

..
..
..
..
..
..

..
..
..

..

4

..

(µµF- except

where stated).

each

off

.

.

.

100

4
2.5
1/3

0.64
1/4

Small (all values in µF)
4V
....
.... 800
6.4V ..
..
640

64/6

1/3

10 /8

23/I

7I/-

1/6
1/9
1/9

13/10
14/I
15/2

29/11

92/96/-

2/-

101/-

15/11
17/3

32/10
34/9
37/10
43/6
47/10
53/8
56/6
59/4
65/10
73/7

.
.

3/-

24/9

26/I
34/2
37/10

..

018µF

..

4/3

..

5/6/-

.

.

..
..
..
..

22/1

3/3
3/6
3/9

0.12µF
0.15µF

6/9
7/3
7/9
9/9

3I/-

27/5
30/3

107/4

I15/133/9
147/4
165/4
173/9
182/8

202/228/-

81

47/-

/Il

101

/IO

53/9
58/10

116/8

252/3
313/4
358/4

126/íI

390/-

65/-

140/10
137/7

433/4

75/2

Tubular

500/-

10 %,

125
100

250
200

64
40
25

125

16
10

32

8
5

0.15µF,

20
1/1

2,000
1,600
1,000
640
400
250

160
100

2/-

400
320
200
125

80
50
32

1/2

160

3.200
2,500
1,600
1,000
640
400
250

2/6

3/-

( Mullard)

160V: 0.01, 0.015, 0022µF, 7d.

0.1 µF, 9d.

80
50

1/-

1/2
1,250
1,000
640
400
250

10V
16V

off 0.068,

21/2

20/I

.

. .

047µF, 0.5µF

off

10/2

2/3
2/6
2/9

.

..
..
..

25

1/3

470,

1,000, 1,200, 1,500, 2,200,
2,700
3,300, 3,900, 4,700, 5,600.
6,800, 8,200, 10,000, 12,000
15,000, 18,000
..
..
22,000, 27,000
..
. .
33,000, 39,000
..
47,000, 56,000
.
68,000
.
82,000
01 µF

0.27µF
0.33µF
0.39µF

10

64
50
32
20
12.5

6.4

1

..

32
25
16

'0

2.5
1.6

..
..
400
..
..
250
6,800, 8,200, 10,000, 15,000
8d.
6/13/40/- 25V ..
..
160
22,000
..
..
..
9d.
6/9
18/45/4 40V ..
..
100
Polystyrene film. Tubular, Axial leads. Professional Grade. Hard Epoxy 64V ..
..
64
Resin encapsulation.
Price ..
..
1/6
±1% tolerance. 100 Volt Working.
POLYESTER CAPACITORS
Prices-per Capacitance value

off

Prices

10V
0.2
10 /20/10
68/6
16V
0.5
2/17/6
37/6
I25 /Polystyrene film, Tubular, Axial leads. Unencapsulated. ±5°%, or ±Ipf 25V
40V
tolerance. 160 Volt Working.
64V
Prices -per Capacitance value (µµF)
10, 12, 15, 18, 22, 27, 33,
each
10 off
25 off
100 off Price

0.22 µF

158/4
116/8

3.5 mm. Type S.6. Specification as above.

CAPACITORS

100, 120, 150, 180 . .
220, 270, 330, 390,
560, 680, 820
..

43/9
33/4

Ild. 0.22µF,

1

/ -.

0.033, 0.04711F, 8d.

0.33µF, 1/3. 0.47µF, 1/6.

0.6811F, 2/3. I µF, 2/8.
400V: 1,000, 1,500, 2,200, 3,300, 4,700pF, 6d. 6,800pF, 0.01, 0.015,
0.022µF, 7d. 0.033µF, 8d. 0.047µF 9d. 0.068, 0.1 µF, Ild. 0.1512F, 1/2.
0.22µF, 1/6. 0.33µF, 2/3. 0.47µF, 2/8.

Modular, metalised, P.C. mounting. 20%, 250V: 0.01. 0.015, 0.02211F, 7d.
0.033, 0.04711F, 8d. 0.068, 0.1µF, 9d. 0.15µF, IId. 0.22µF, 1 / -. 0.33µF,
1/5. 0471AF, 1 /8. 0.68µF, 2/3. I F, 2/9.

SEMICONDUCTORS: 0A5, 0A81, 1/9. 0C44, 0C45. 0071, OC81,
OC81D, 0082D, 2/ -. OC70, 0072, 2/3. AC107, 0075, OC170, 0071.
2/6. AFI15, AFII6, AF117, ACYI9, ACY2I, 3/3. OC140, 4/3. OC200,
5/ -. OC139, 5/3. 0C25, 7/ -. 0C35, 8/ -. OC23, 0C28, 8/3.
SILICON RECTIFIERS (0.5A): 170 P.I.V., 2/9. 400 P.I.V., 3/ -. 800
P.I.V., 3/3. 1,250 P.I.V., 3/9. 1,500 P.I.V., 4/ -. (0.75A): 200 P.I.V., 1/6.
400 P.I.V., 2/ -. 800 P.I.V., 3/3. (6A): 200 P.I.V., 3/ -. 400 P.I.V., 4/ -.
600 P.I.V., 5/ -. 800 P.I.V., 6/ -.
SWITCHES (Chrome finish, Silver contacts): 3A 250V, 6A 125V. Push
Buttons: Push -on or Push -off 5/ -. Toggle Switches: SP /ST, 3/6. SP /DT,
3/9. SP /DT (with centre position) 4/ -. DP /ST, 4/6. DP /DT, 5/ -.
PRINTED CIRCUIT BOARD (Vero).
0.15in. Matrix: 31in.x2lin., 3/3. 51in. 21in.. 3/11. 3 ¡in.x3>?in., 3/11.
5in. x 33in., 5/6.

POTENTIOMETERS (Carbon)
0.1 Matrix:
Miniature, fully enclosed, rear tags, carbon brush wiper. Long life, low 33in., 5/3.
noise. Body dia., ¡in. Spindle lin. x sin. #W at 70 °C. +20% below }M,
+30% over ¡M. Lin. 100 ohms to 10 Megohms. Log. 5 Kohms to 5 Meg -

3

}in. x 2 }in., 4/ -. 5in.

x 2

}in., 4/6.

3

¡in..< 33in., 4/6. 5in. x

SEND S.A.E. FOR 1969 CATALOGUE

ohms.

Prices -per ohmic value

each
2/3

off
20/-

25

10

off

45/10

100 off
186/8

DUXFORD ELECTRONICS (WW)
97/97A MILL

SKELETON PRE -SET POTENTIOMETERS (Carbon)
High quality pre -sets suitable for printed circuit boards of 0lin. P.C.M.
100 ohms to 5 Megohms (Linear only). Miniature: 0.3W at 70`C.
20%
ROAD, CAMBRIDGE
below ¡M. *30% above .1M. Horizontal (0.7in. 0.4in. P.C.M.) or
Vertical (0.4in. x 0.2in. P.C.M.) Subminiature: 0IW at 70 °C. +20%
Telephone: CAMBRIDGE (0223) 63687
below 2.5M, -: 30% above.
(Visit us -at our new Mail Order, Wholesale and Retail Premises)
Prices -per ohmic value
each
10 off
25 off
100 off
MINIMUM ORDER VALUE 5/Miniature (0.3W) ..
..
1/8/9
18/9
66/8
Subminiature (0.1W)
..
10d.
7/1
14/7
46/8
C.W.O. Post and Packing 1/6
+

www.americanradiohistory.com

Wireless World, May 1969

A108

p\\\ p
OWE11aTE

41441/1E-Aye

A%NqT

Compact V.H.F. Trans /Rec. Fits In the
pocket. Comlets of Mike/Speaker, amplifier,
aerial, transmitter and receiver. Were made
to operate up to 100 miles depending on
terrain. Operates from dry batteries. Corn
pletely self -contained. Cost Govt. over £50
each. Regulations .tate most not be operated
in UK w please mention "For
Dismantling purposes only" when
ordering. Price £2.10.0 each, p. a p
l0/ -. Two eels for £5.0.0. Post free.
Four seta £2, carriage free. Bulk sale
of 10 set. £15, carriage 61. Export
enquiries invited.

ND

STABILISEDÓ0IMERPACKS

An electronic unit capable Of controlling elect r cal
equipment up W 2000 WATTS. Pull fingertip control
of all AC & Universal apparatus. Give. full wave
control from zero to full power. Suitable for the
control of electric motors of up to 2 hp. Suitable for
controlling all types of lighting. Makes an Ideal dim.
unit with no loss of power. Will control up to
amer
K.W. Heaters. Ideal for fine control of lathes,

The mont ecomoi rat

u,from

ethot of running transis-

A.C. mains Power radios,
record players, etc. Mark I model: replaces all
9 volt batterie.. Price only 35/ -, p. & p. 5/. Mark 2
motel: output 6, 71, and 9 V. STABILISED, making
It ideal for running Hi -FI and test gear and cassette
Power Toole, Conveyor belts, pumps etc. Contained type tape recorders. Price only 85 / -, p. & p. 5/.
robust metal cabinet. attractively designed,
in
with matching control panel. Size approx. 8 x 5 x 2i n.
New design makes possible full wave control. Not to
be confused with earlier holf wave thyristor unite.
Now employs the latest electronic technique.. Weal
LOUDSPEAKER UNIT SALE
for all industrial applications. Price £9.19.6. Fandus mantinettirc Sin. Moving Coil Ica watt
Carriage and Insurance 10 /-.
loudepeaken. In Wooden Cabinets. Not brand new
but in good condition. Only 59/- euh, p. a p. 10/..
ruo speakers for £410.0. Poet free.

torised equipment'

m

38

Bridge End, Meadow Lane, Leeds I.

Open 9 p.m. to 6 p.m. weekday. and Saturdays.
All goods a.lvertised available for inspection and

demonstration. The North. newest
Scientific and Electronic Store.

walk -round

Again we have pulled off
another scoop pnrchane.
parachutes
Brand new
direct from the War Dept.
Must have cost over £25
METERS
PANEL
PRECISION
each. Highest quality manuBrood new. boxed and fully guaranteed. With
facture. 11ft. dia. giving
fixing nuta and bolts. Sue approx.:tiin. square.
over 100 sq.ft. In area.
MINIATURE MOVING COIL SPEAKERS
0.500 volta FBD. As used by leading lobontortee. 10 Henry (60 mon.) SMOOTHING CHOKES. Only
Complete with cords. etc.
I +In. diameter. Only 3/6 each. p. a p. 110. Two for
lost
free.
for
£3,
Four
for
Two
each.
p.
A
p.
1/.
post 3/6
15 -,
Exstock only 35' -. p. a p.
Thousands of uses. Over
8/6 post free. Four for 15/- post free.
free.
10,000 already sold. Unobtainable
elsewhere
at the rtdlculous price of
HEAVY DUTY POWER SUPPLY
50/- each, p. & p. 10/, or two for £5. post free.
UNITS
Six for 512.10.0. post free. £22.10.0 dozen, pont
Bulk Purchase. Famous manufacturer. Must have
MATCHING PJ.U. For R1132 and 13102 Receiver. free.
.at nearly £40 each. Input 200/250 volts 50c /.
Only £3.10.0 each, carriage 10/. Absolutely brand
Output 250 volts d.c. at approx. 175m.a. 6.3/12 volts
new in maker's cartons.
at approx. 4 amps a.c. Robust metal rack mounting
cabinet, size approx. 19 o 15 x Hin. Prke only 85/
carriage and insurance 15 /. All units are fully fused
and metered.

5/

c.

,

SI/PP/AVM/BAN

SMOOTHING UNITS

Beautifully made pieces of equipment. 12 volts or
volts d.c. input gives a fully smoothed full/
regulated d.c. output. Worth £30 each. Robust
metal cabinet with provision for standby battery. Now Incorporates the full coverage of 80/160 meters
ateur bands. listen to the world's shipping.
Brand new in maker'scartone. Price 85/ p. a p. 15/-.
Hams at work. Covers the complete Maritime and
Trawler Rand. Plus Top Band and $0 m. Attractive
hammer fiulth cane, size approx. 7 x b x bin. A neat
little superbet. Fully transistorised, works from
MORSE PRACTICE
9 volt battery. Speaker or headphone output. Brand
OSCILLATOR SET
new from makers. Price £9.10.0, care. a incur. 11/..
enplete with "Hints on Leaning Mone" manual.
Polly Tramniotorin.l, 19 6. I. .t P. 3 /6.
24

.

RECEIVER

HANDY MAINS POWER SUPPLY URN
24(1 volts AC. Output 250 volts 511 m.a. DC.
2 amps plus 12 volt. at 2 amp.. Built on a
robust compact chassis. Containing double isolated
transfornmen, smoothing chokes, capacitors and
Silicon ectifier'. Built up with full instructlum.
oml3' 25/-, Plus 5/- carriage.

Input

6.3V. at

WHIP AERIAL. One foot interlocking election.. receivers. Complete with inetallallon instruction..
Only 2 6 each. Four for 7/6, p. & p. 2/6. Eight for 49/8 post free.
15/ . post free.

RUN YOUR 19 SET TX/RX FROM AC MAINS.
We manufacture a brand new unit ready to operate
all 19 set Trawl/Rec. direct from the mains. Complete ready to plug in with full connecting inste,,
Gone. Curtained in an attractive steel cabinet.
Price £610.0. care. a Inoue. 111/- Receiver t, etba,
only. £4.10.0. caer. & Maur. 5/..

COLLAPSIBLE AERIAL'
IN 5 SECTIONS

TYPE

T.R. G.D.X/2O.C.

10/,

u

FIELD TELEPHONES

1

Heavy duty, ideal for P.A. work.)

MUNICATIONS

-

start In 1969. Heavy Duty chart r
for 6 /12v. batteries. Combines circuit
tester, ignition checker and faultfinder.
Cut. repair costs, easy view ammeter.
calibrated 0 -7, with overload indicator. toll
accessories plus free faultfinding guide.
Insulated, fused and earthed for safety..
Ideal home /industrial use. Robust metal
cabinet, functional control panel. Should
be 6 gns. Genuine bankrupt stocks. Now
.offered at 72/6 each, p. a p. 7/6. Trade
enquiries invited.

from

a

12 Volt CAR BATTER
A Superbly designed POWER CONVERTER Ide -lus,
model). A 12 -volt INPUT gives a 2104240 volt
OUTPUT. Enables you to run up to 220 watt
AC /DC TELEVISION lighting and equipment.
Thousands of uses. Indispensable to caraysnnen,

Workshops and Garages. The unit Is contained in
compact louvred steel case. Complete with connecting leads, battery clips and full instruction e.
Ready to connect up and use. Our price while stocks
last £6/19/6. carriage 12/6 C.O.D. 3/6 utra,

VALVE SALE

-9/- each, three for 16/ -. 6V6-3/- each, three
for 7f -. 6K7
/- each, three for 5/ -, 6KB -6 /- each,
three for 12/6. EF50 -1/6 each, three for 6/ -.
6126
/6 each. three for 6/-. 0Z4 -9d. each, three
These Supers 20 /MG steel cases are complete with for
2 / -. Three valves post free, otherwise 941. P. A P.
hinged lid and clamp. Made to rigid Govt. specifies. All Valves
guaranteed and insured in transit.
Gone. Cost over £3 each to nuke. Size approx.
7 . 7 x bin. Hammer finished. Complete with carrying
handle. Ideal b,r Balt Boxes. Tool Boxes, Instrument
507

£4 carriage free. Special fric..

High Quality moving coil headphones and mike.
Brand new, only 17/6. p. a p. 5/6. Suitable for most
applications (cost approx. £3 per pair).
A system ideally suitable for immediate use in
factories, workshops, garages, school. and hospital..
Incorporates Radio, covering M.W. broadcasts plus
staff communication amplifier. The muter unit is
contained in robust cabinet with full controls. Two
slave units are supplied, additional ones may be
added If required. Press /Talk microphone supplied
for staff messages. Operates from 2411v A.C. maim,
input model for portable use is also available.
GENERAL aAs6vused
in Government departments. Worth over
£25. Our price, in excellent condition, £13.10.0,
Listen to the thrills of Aircraft,
at work. Also Civil lyepta., Fire and Ambulance
services. leas and Electricity Depts. Ideal for
receiving 2 metre amateurs. Gives super reception
within the range of all transmianlons. A fully tramistossed receiver covering 97.15Omc /s VHF broadcast.
Robust attractive finiabed metal cabinet sue approx.
7 x 4 x 4ine. Operates from a 9 volt internal battery.
Speaker or earphone output. Simple to use. Avail
able from us at the pre-devaluation price of £9.19.6.
,.outage and Insurance 10/6. CWO or COO.

TRAC/N6 UN/T

Cases, Lunch Boxes. Huge purchase of 7,500 enables
us to offer them at only 6,6 each, carriage 3/6. Three
for 25/- poet tree. Six for £2 carriage 5/.. One Posen

9/6 each, p. a p. 3/6.

FTR
Rt
S
p11
cu V.H.F.

vs

fIECTPON/CfAULT

-2

-9

Type F. Housed in a portable wooden case. Ideal
for Indoor/ouWoor communication up to 10 miles.
Absolutely brand new. Price only £519.6 per pair,
carriage and insurance 15/.
19 Set Headphones sad Mike. Not new but in working
order. Only 7/6 per set, p. a p. 4/6.
As new,

rial.
efficient whip
Made to exacting specifications. Copper plated sections.
Brass base. An Ideal aerial for TX/ R X use.
Easily' adaptable for cars, scooter., walkie
talkies, etc. Only £1 each, post and packing 2/6. Two aerials for 35/-, post free.

A good

Brand new fully transistorised and Lully portable
I
rt nmunicatlon. Receiver. Specifications: 4 complete
ranges 650 K /cs. to to Mie.. covering all amateur
hands, shipping and trawler bands, and broadcast
land. A highly efficient double tuned superboa.
mprising R/P aerial tuning section, A.V.C. au l
built in B.R.O. Ideal for fixed or mobile reception.
With speaker and headphone output. Hammer
finished robust steel cone of pleaaimg modern design.
Sue approx. 9 o 7 x tiln. British manufacture. Due
to bulk purchasing we can offer these excellent
at less than half their normal worth.
Creceiver.
omplete with handbook. 516.10.0. carriage and
paonnes 15/ -. Headphone. if required 17/6 extra, One of the moat versatile
2/6 p. A p.
relays ever made. Operates
from 6 volt or 12 volt A.C. or D.C. Consists of one
pair of heavy duty I). P.D.T. contacts which are Ideal
for switching up to 2e. amps. Plus many low current
SURPLUS BARGAINS
switching contacts. Metal base plate. Ebonite terminal block. Ideal for aerial changeover units. Car or
HBATT DUTY ACCUMULATORS
model railways etc. Worth
Type 1 16 volt) 40AH. In metal cabinet. Sue approx. house burglar alarm..
each. Rice only 3 2 x 2in. approx. Special
10 x 9 x bin. Complete with output Rocket, carrying onearly £3
p. 2/6. Two for 301 -, post free.
each,
{i.&
nce
of
1718
Our
Worth
£10
each.
unused.
strap. Brand new and
price 55 / -, carriage and insurance 15/-.
Type '2 /fi volt) 16AH. In sturdy wooden cabinet
with carrying strap. Worth £7 each. Brant new and
boxed, only 32/6 each, p. & p. 12/6.

Tsauoy Mikes.

A

flly
adjust.
abwe highly

CLOSED 131"
OPEN 5 -6"
BASE

CARCAW1Y

Brand new and boom.
for
19 set phonesuandBmik (under Burp!. Bargains) deduct 5/- from total.
19 SET CONTROL BOXES.

This minintnre fully tnnsistorued tunable R.F.O.
will be valuable addition to any receiver. A et,m
pact unit with single hole fixing that will fit anywhere. Ideal for all Ex Hoot. and commercial

carriage and insurance 30 /.

TRANSISTOR SALE
0C44 1/6 each. p.P 4.1. Three for 5/. post free.
0079 1/6 each, Dp 4d. Three for 5/- post free.
0071 1/3 each, p.p. 441. Three for U6 post free.
00451/8 each, p.p. w. Three for 3/6 post free.
OCBI 2/- each, p.p. 4d. Three for 5/- post free.
AC128 2/- each, p.p. 4d. Three for 5/- post free.
BSY 95a 3/6 euh. p.p. ti41. Three for 10/- post free.
BCIOO/ 107 4/6each, p.p. 4d. Three for 12/6 post free.
2N706 2/6 each, P -D. 4.1. Three for 6/6 post free.
2N2te26 9/- each, pop. Cl. Three for 5/- post free.
BSY27 :981 m /cs silicon 7/6 euh, p.p. W. Three for
£1 post free.

t9frPI/k6q1f1

gilre

Bulk purchase enables us to offer the following transformer. at s ridiculously low price. Made by famous
manufacturer and fully tested and guaranteed.
CHARGER TRANSFORMERS. 0-9.15 volt.. 2
amp. 9/6 each, p.p. 2/6. Two for 17/6 poet free.
TRANSISTOR POWER PACK TYPES. 6.3v not.
2 amps. 5/6 each. p.p. 2/. 12 volt at 2 amp. 12 /8
each, p.p. 2/6.

RADIATION METERS. Dosimeter type. V.F. No. 4.
Mk. a. Brand new in maker's cartons. 55 /- each,
carriage 5/ -. Two for £5.10.0., post free.

All Mail Orden

RECTIFIER SALE
6/12 volt full wave bridged, 4 amps. Brand new
manufacturers surplus, only 4/6 each. p. & p. 1/6.
post free. Four for 15/ post free.
O.P.O. TELEPHONE HANDSIt17. Brand new with Two for 10
£2 per dozen post free.
lead, in nater'n carons. 25 /- each, p. & p. 5/ -.

/,
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Please Note our New Address is Now

P. F. RALFE

10

Chapel St London N.W. Phone 01-723 8753
1

SPECIALISED EQUIPMENTS

MARCONI V.T.V.M. -Type 104IC

MARCONI TF 890A/4. Of special interest to
microwave engineers, the instrument

These highly sensitive and well known instruments
are offered in first -class operative condition.
Specification is seven A.C. ranges, 300 Mv to
300 volts f.s.d.; eight D.C. ranges, 300 Mv to 1,000
volts f.s.d.; eight resistance ranges, 50 ohms to
500 Mohms. Multipliers for 2 Kv A.C. and 30 Kv
D.C. Frequency response 20 c/s to 1,500 Mc /s.
Price, C/W leads, etc.
E45

comprises several X -Band measuring functions for checking 3 cm equipments. It
combines in one compact unit a C.W.-F.M.
Klystron Signal Generator, a Wave Meter,
a Power Meter, and Spectrum Analyser.
With C.R.T. display. This equipment is
complete with all accessories, in functional
order and offered in nearly new condition.
List Price over £1,000. Our Price 075.

HEWLETT PACKARD RF. POWER

METER - -Type 43IB
power in 7 ranges, from
10 MW. This instrument is
fully completely solid state, small portable,
current series equipment. Mains or battery
powered C/W thermistor mount either
478A 10 Mc/s to IO K.Mc /s. Supplied in
good used condition at E60. Extra for the
thermistor mounts.
Measures RF.
0.01 MW to

SPECTRUM ANALYSER TS- I48 /UP
This instrument is a portable unit used in
testing the over -all system performance of
micro wave systems, it also checks the
frequency of TR cells and RT boxes, signal
generators, local oscillators and magnetrons.
also pulse width, RF. spectrum width and
the Q of resonance cavities. For 115 volts
A.C. 50 c /s. Mains transformer supplied.
Price E125.

AN /APRO VHF COMMUNICATIONS
AND SEARCH RECEIVERS

BRADLEY RF MILLIVOLTMETER
Type 112
A precision instrument, fully transistorised and
portable with dual input facility. Specification is:
direct measurement of RF voltage between
0.5 Mv and 300 Mv. RMS source impedance
matched to 50 ohms. The instrument can also be
used as a sensitive null detector. Battery powered,
offered in as new condition at
£30

Goodman's Industries
POWER OSCILLATOR Type 0120
Frequency range 10 c/s to 100 Kc/s in three directly
calibrated ranges, power output 1,000 watts,
supply 240 volts A.C., as new condition. Price
£125, carriage at cost.

INDUSTRIAL POWER AMPLIFIERS
175 watts can be supplied with variable
frequency oscillator 10 c/s to 14 Kc /s. C/W all
usual facilities for I9in. rack mounting. supply
volts 250 volts A.C. Price
[49/10/0

HIVOLT PORTABLE E.H.T. GENERATOR

Variable output from 0 to 10 Kv D.C., Megohms
range 200 to 103. A small modern completely
portable instrument. Fully transistorised C/W
batteries. Weight complete 21 lbs. New con-

f

better. I.F.: 150 Kc, 140 Kc or 160 Kc.
Centre frequency indication -6 Kc to +6 Kc.
Good used condition. Price E95.

MARCONI DOUBLE-PULSE
GENERATOR Type TF 1400
This instrument is offered as new with
TM6600 plug -in at EMS. Original price £335.

Type

2E1

These meters are of the very latest design, clearly scaled
0 -10 with over 280° of deflection. Black numerals, white
scale. Supplied brand new at 59/6 for panel mounting.
Size 3 x 3 x 21in. depth. C/W special mounting clamp.

post paid.

Price, only

EI6/10/0

LEVELL TRANSISTOR A.C. VOLTMETER TM2B
Price, only
E18 /I0 /0
£12;10;'0

DOUBLE BEAM OSCILLOSCOPES TYPE I3A
A general purpose instrument suitable for most applications, i.e., radio and TV service. audio-amplifiers, demonstrations, voltage and frequency measurements, etc.
Bandwidth 2 c/s to 5.5 Mc /s, sensitivity 33 Mv/CM. Both
amplifiers can be worked in cascade. C/W all leads, circuits, operating instructions. For A.C. mains operation.
Price only [22/10/0. Carriage 25/ -.

BURNDEPT RF PLUGS
These difficult- to-obtain plugs,
suitable for the Londex aerial
c/o relay and many other types
of equipment, are offered new,
ex. equipment at 4/6 each.
post /packing 6d.

Digimeter Type B.I.E. 2123 is a fully transistorised multi -range instrument possessing
the following distinctive features:

Electrical Characteristics:

D.C. Ranges: 10 Mv to
ranges (1,000 volts for
Accuracy: the greater of
A.C. Ranges: 100 Mv to

400 volts in four
positive voltages).
0.I";, of t digit.
250 volts RMS in

three ranges.
Brand new with handbook

[92/10/0

ments up to 200 watts, impedance 50 ohms; all
stages are interconnected by "N" type connectors.
These units are mounted on a I9in. rack fully
equipped and no extra fixings are necessary.
Offered at a fraction of original cost, brand new,
boxed. Price, only
£17

PLEASE NOTE
MOST

EQUIPMENT ADVERTISED IN
MONTHS STILL AVAILABLE

BRADLEY 148A
General
purpose
miniature
scope. Battery or mains. Fully

transistorised, band width D.C.,
6 Mc /s. Price, as new

.... £55

Portable non -spillable 12 volt
4 amp hour Lead Acid Batteries.
These are a very modern type
battery fully sealed but not dry
charged, they are terminated
with screw terminals, brand
new and guaranteed, with full
instructions. The size is about
the same as the Perdio portable
TV type batteries and you
know how much they were.
Our price is 45/ -. If you are
still guessing, the size is
roughly 4in. square,
Post/
packing 2,6.

I

REFLECTOMETERS BY A.T.E.
This equipment consists of reflectometer suitable
for VSWR measurements at frequencies from 5 to
500 Mc /s and as a power output meter incorporating a non -inductive dummy load for RF measure-

MARCONI DUAL TRACE PLUG -IN

Type 6456
For use with Marconi oscilloscope TF 2200
etc. As new. Price £38.

G.E.C. PRECISION CIRSCALE IMA METERS

LEVELL TRANSISTOR MULTITESTER TMI

insertion loss, and as Heterodyne Wavemeter. Offered in excellent condition at
50% of List Price.

°

Ideally suitable for highly corrosive liquids.
Offered as new for A.C. mains operation, at the greatly
reduced price of 124 /10/0. Post'packing I0 / -.

Price, only

853

This monitor gives a continuous indication
of centre-frequency and percentage modulation of F.M. receivers, also output for
measuring distortion
and
noise,
and
600 ohm output for audio monitoring. The
monitor is designed to operate between
30 and 900 Mc /s, 100
mod corresponds
to 25 Kc deviation. Input I volt R.F. or

control.

LEVELL TRANSISTOR A.C. VOLTMETER TM2A

Frequency range 300 Kc /s -30 Mc /s. This
instrument particularly suitable for the
evaluation of harmonics and components of
a complex waveform, also suitable for field
strength and interference measurements,

GENERAL RADIO

These very versatile pumps have facilities for two feed
lines. The pumps are standard type but less variable speed

TESTERS

WAVE ANALYSER-AIRMEC

1170

"PERISTALTIC PUMPS" HR FLOW INDUCER
TYPE MHRE 72 L WATSON MARLOW LTD.

Type TD5443/2.O-10 Kv with variable current
control and ionisation amplifier. Small portable
unit for A.C. mains operation. Price
E30

135

Frequency range 38 -1,000 Mc /s. Accuracy
1°/.. Five I.F. stages. Output impedance 600
or 4,000 ohms. Power supply 115 volts A.C.
(internal).
Price complete with three
tuning units 190. All tuning units have
Auto Tune Mechanism.

MONITOR TYPE

Supplied as new, fitted to base plate. Price 69'6 per pair.
post /packing 3/6.

RF ATTENUATORS- ADVANCE TYPE A38
These attenuators are contained in a screened cast case
and are suitable for the audio to V.H.F. 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 CIO. Special offer price 85/-

dition

DIGITAL VOLTMETERS !

F.M.

AT LAST. Surplus to Requirements
Pairs of 4 x 250 series valve bases. The bases are of the
forced -air type, heavily silver plated, insulation is P.T.F.E.

Output

ENGLISH ELECTRIC INSULATION

Type

A.E.I. HIGHLY STABLISED P.S.U. R2240
This fully transistorised unit is variable between 3 -30 volts
D.C. with a maximum load of 2 amps. Supplied brand new
at only £2211010, carriage 20/ -. List price C73.

Rhode

6

Schwartz

SDR -41022 300
1.000
little used condition,

Advance

B4A2

100

Mc /s,
£125.
Kc /s

-

70 Mc /s, as new, LIB. Advance
Q 17-5-250 Mc /s, 120. Advance
El 100 Kc /s -60 Mc /s, LIS.
General Radio U.S.A. 605B
500 Kc /s -30 Mc /s, £35. General
Radio 8048 7 -330 Mc /s, £22.
AVO Ltd. CT378 2 -225 Mc /s, u
new, 140. All the above
generators have internal mains

power supply units.

SPECIAL OFFER

AVO LTD. TRANSISTOR
ANALYSER MODEL TA

These extremely versatile instruments are offered in first -

condition.
Incorporates all facilities for
transistor testing. List price
only 140
£I IS
class and serviceable

PREVIOUS

Model

www.americanradiohistory.com

COMMUNICATIONS

RECEIVERS
Redifon R50 13.5 Kc /s-32 Mc /s.

Hammerlund

SP600 550 Kc /s-

54 Mc /s.

CRI502 10-60 Mc /s.
Murphy B40 640 Kc /s -30 Mc /s.
M
i
Electra 260 Kc /s,
25 Mc /s.

Hallicratera SX28
42 Mc /s.

All receivers
condition.

in

SSO

first

Kc /s,
class

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 n/ y
Post /packing 2/6.

Wireless World, May 1969

A110

BOCK

BIO

A.C. mains operation.
records.
Ready built on plated heavy gauge
metal chassis, size 71 in. w,
A. x 42 in. h. Incorporates ECC83,
EL84. EZ80 valves. Heavy duty.
double wound main. transformer
and output transformer matched fir
3 ohm speaker. separate basa. treble
and volume control.. Negative feed.
back line. Output 4l watts. Front panel can be detached and
lead. extended for remote mounting of controls. The 11 A34 hu
been specially designed for us and our quantity order enable. Iis
to offer them complete with knobs, valves, etc.. wired and tested
for only £4/5/ -. P. a P. 6/.
ESL 'TOUR" AMPLIFIER KIT
Similar In appearance to HA 31 above but mioys entirely
different amt advanced circuitry. Complete set of parts etc.

LIMITED NUMBER
P.p P.

quality output transformer.
ONLY. OUR
good

4,J

OM

TRANSISTOR STEREO

+

8

Mk. II

8

Now using Silicon Transistors in first five stages on each channe
resulting in even lower noise level with Improved sensitivity
A really fiat-class HI -Fi Stereo Amplifier Kit. Uses 14 translator.
giving 8 watts push pull output per channel (I6W. mono),
Integrated pre-amp. with Bawl. Treble and Volume controh.
Suitable for use with Ceramic or Crystal cartridges. Output
stage for any speakers from 3 to 5 ohms. Compact design, all
parta supplied Including drilled metal work. Clr-Kit board.
attractive front panel knobs. wire, solder. nub. bolts -no
entras to buy. Simple step by step Instructions enable any
onstructor to build an amplifier to be proud ol. Brief Speciboost
fication: Freq. response ±3411. 20-2220.000 cis.
approx. to +12dB. Treble cut approx. to - 16411. Negative
feedback 18411. over main amp. Power requirements 25V. at
Pulp.
PRICES: Amplifier Kit £10/1010: Power Pack Kit £31010:
Cabinet E3 /00- ALL POST FREE.
Circuit diagram, construction details and parts list (free with

79,6

F:.).

-

HUGE PURCHASE:
E.M.I. 4 -SPEED PLAYER.
Heavy 8f in. metal turntable.

QUALITY RECORD PLAYER AMPLIFIER MK. II
top-quality record player amplifier employing heavy duty
double wound mains transformer. Et C83. £1.84. EZ80 valves.
Separate bau. treble and volume controls Complete with output
translortner hatched for 3 ohm speaker. Sue 7ln. w. x Bin. d. X.
P. A P. fi / -.
Ready built and tested. PRICE 75/
'Pub. h.
ALSO AVAILABLE mounted on board with output transformer
and speaker ready to fit into cabinet below. PRICE 97)6.

,

a P. 7/6.

Uncut motor loanf size 141 x 121n.. clearance Oin. below
5iln. above. Will take amplifier above and any 11.6.11. or
GARIRARD Aotochanger o dingle Player Unit )except ATOO
or 0P!5). Size I8 . I5 r sin. PRICE 79.6. Carr. 916.

170 HIGH ST., MERTON, LONDON, S.W.19
all enquiries.

Open

all day Saturday (Wednesday

I

p.m.)

350C Transceiver 61110 metres
500C transceiver 80.10 metres

0
0
0

0
0
0

193

0
0
0

0
0
0

59 10
66 13
56 5

0

65

eine

0
0
o

86 15
148 5
137 5

o
0
0

192

5

0

27 5
19 5
11 11
6 15

0
0
0
0

19 19
14 14
3 17

0
0
8

2

7

6

Park Air Electrondse:
2 -Metre Transmitter (complete with Mie.. etc.) ....
Kurer Aircraft. short. medium. and long wave

80

Sky Bandit Aurait receiver
Concorde Avertit receiver
receiver
Jet Set

SX130 4'mrnuwcations receh-er
SX122 r,nnmmnicatione receiver
SX148 Amateur band receiver

(works in tnnsceive with

11T48 51011 transmitter
n X 141: receiver)

Moseley Electrodes Beams):
TA -333r. Tribend threeelrntrnt beam
TA -32Jr. Trt -tend twoelemeut beam
TA -311r. Tri -hand dipole
V -33r. Wire trap dipole

Qty.

Qty.

Qty.

Channelmuter Rotator
Automatic Tenn -A -Liner
Compas TenuA -Liner
R,nanu Alignment Bearing
11,11 Itearing Guy Ring

THrmSTORSfs.C.R'a)

BRAND NEW
AND CODED:
TO -S CASE

Qty.

I

no open or short circuit Transistors in these lots.

I/- TESTED TRANSISTORS If/

I

2N696
2N697
2N706
2N708
BETS!
2N929
BFX84
2N930
BFX86
2N1131
BF X1313
From Manufacturers'

ßC108
BC109
BFY50

2141132

2N1613

2NI7I1

2N2904
2N2905
2 N2924
2N2926

2N2220
2N3707

2N77II
25102
25103
25104
25732

Over -runs-

25713

2N3391
TIS44

2N2906
2N2907
2N2696

2N3702
2103703

Unmarked

VERY
good. Type
HIGH QUALITY 99
BSY27 [7.10 per 500 pieces;
[11.10 per 1,000 pieces.

-

PNP AND NPN TRANSISTORS
TESTED, UNMARKED 1/6 EACH
NKT677
OC81
ACY22 ACY36
ACI25
0082
NKT141
NKT7I3
ACY27
AC126
NKT773
2G301
NKTI42
ACY28
AC127
2G302
NKT2I2
0C44
ACY29
ACI28
2G303
0C45
ACY30
NKT2I3
AC130
2G308
NKT2I4
0071
ACY3I
ACYI9
2G371
NKT215
0072
ACY34
ACY20
2G374
NKT27I
0075
ACY35
ACY21

HIGH QUALITY SILICON

PLANAR DIODES. SUB- MINIATURE DO -7 Glass Type, suitable
replacements for 0A200, 0A202,
BAY38, IS I30. 1S940, 200,000 to clear
at [4 per 1,000 pieces. GUA RANGOOD.
TEED S0

"

50
100

300
400
500

600

300
400
500
600
700
800

2N691

.. 62/-

6

PIV Amp

Type No.
2N 1771

50

2N I774
2N1776
2N1777
2N1778
2N2619
BTY79 150
BTY79 250
BTY79 400

600 4.7
150

Each

47

100 47
20047
3004.7
40047
500 47

2141772

9/- each: 25 -99 7/- each; 100 -999 6/- each:
1,000 up 5/6 each. Made in Holland.
S L. RECT'S 800 PIV SSO mA.
-492/6 ach: 50 -992;3 each; 100 -9992 /.each;
1,000 up I/1O each. Fully Coded. 1st Qlty,
1

.. 25 6
.. 32 6
..47/6
.. 501 .. 56/.

6
6
6
6
6

TO-46 CASE (STUD)

TO REQUIREMENTS

ßY100

U/-

.. 10;6
.. 141 .. 15 /..21/6
.. 2S /-

200

2N687
2N688
2N689
2N690

OA202 Silicon Diode. Fully Coded.
ISO PIV 250mA Qty. Price [30 per 1,000 pieces.
ORPI2 Cadmium Sulphide Cell.
1_24

.. 7/6

%-

QUALITY GUARANTEED-SURPLUS

9;-

9,6

.

.126
.166

256

.

4 7

.

250 4 7
400 4.7

30i12 /.

.

14 /-

.

20,1-

43
44

0

7

0

0

9 15

0
2 17 11

o,n
CR.70A r
PR.30 pnu,9rcb1
PR.30X1 w thPBU)
.

11.910

tai

s.

1910

!

d

Multiplier 7

1

5

817

R.910Xluiln

PSU)
CC.401' u1te,,I Unit
CR.45X ft,reirer..

12 RC

Type 4RF

Toner..

!
5

2

2 10
15 17
2

6

0
0
6

0

6 17

6

Echelford Communications:
s.

0
0
C1/44 Metre constr. 10 10

!

d.

5

8144 Metre T.... 30
M144 Metre Tx.. 40

Control

4

Shure Microphones:

8 5
2 15
3 19
5

a.

....

T28 Receiver
Mini Clipper Kit

6 15
9 15

Partridge Electronics:

Joystick Standani
Joystick Irr luxe ..
..
Type 3 Toner
Type 3A Tuner ..
Type 4 Tuner ...

s.

CR.45RB receiver 11 19
AT5 rsns,nitter 16 19
250 volt PSU
8 10
12 MS FriC
11 10

5 19
7 19

Shure
Shure
Shure
Shun.

202
444

401A
Shore275SK

s.

5 12
6
0

201

_.

12 15
6 15
5

d.

f
C

C
C

5

nelson Electrical Services:
d.
O
O
O

bile Antenna..
Extra Coils

!

s.

d.

M

6

7

8

S.W.R. a P.B.I.

3 17
4 19

6
6

Full Range of KW Equipment available to order.
Full Range of Drake Equipment available to order.
Full Range of Heath. Equipment available to order.
SECOND -HAND EQUIPMENT

Many Item. In stock, Including: Eddystone 870 /A, 8400, B.40.
AR88D, AR881.F, HRO, 11209, ßR550.9ß59. DX40U, VFO.1t',
DXI000. Ltl:210. L(ISO. Panda Cub. KW Vanguard. Lafayette
Startllte. etc. Your enquiries, please.
service

taMRRes- Receiver.

re- aligna,

Trnusmitr, r'

serviced. etc.

1

Type No. PIV
N4001

N4002
N4003
N4004
N4005
N4006
N4007

50
100

200
400
600
800

Each

.. I/3
.. 1/6
..

2/-

.. 2/9
.. 3/3
.. 3/9

1,000.. 4/9

Post and Packing costs are continually rising. Please add IItowards same. CASH WITH ORDER PLEASE.
QUANTITY QUOTATIONS FOR ANY DEVICE LISTED

OVERSEAS QUOTATIONS BY RETURN SHIP MENTS TO ANYWHERE IN THE WORLD AT COST

erns

3
0
0
6

0 -WHIP Antenna:
0_Whip M..lu it Antenna Range. Light weight design.
Ilehad wound. Superior performance. S.A.E. Illustrated Brochure and Prices.

Full

Sub-Min. Plastic
Amp Sil. Meet.

American and Japanese. A must for every transistor user.
IS.- EACH.
Exclusively distributed by DIOTRAN SALES.

2,500

It., , wer

23 10
17 15
13 14

Type 2 A.T.M.A. Aerial
Type MM2 Microphone

.19-

Vast mined lot of subminiature glass diodes- ComGold
prising of Silicon. Gó rm, Point Contact
lable at
Zners. 500,000 available
Bonded types plus
Lowest of Low Price.
1.000 pieces 13.0.0. 5,000 pieces [13.10.0. 10,000 pieces [23.

TRANSISTOR EQVT. BOOK

2 -AR

0

Coder Radio Company:
Each

TO-4B CASE (STUD)
Each
PIV Amp
Type No.
6
.. 12/50
2N682
.. IS
100
6
2N683
6
.. 196
200
2N685

FULLY TESTED DEVICES AND

GERM.

PIV Amp

Type No.
2N 1595
2N I596
2N I597
2N 1598
2N 1599
BTX30-500
BT X30-600

2N692

METAL
STORS. I
PLANAR
ANAR TRANSISTORS.

each ONE PRICE ONLY PNP. NPN, eacl42N706
SILICON PLANAR - EACH

Swanco CSE Equipment:
2 -A10 Fr..o+n itter

0

42 15

TESTED,

Price Price Price Price
TRANSISTORS
1,000 10,000
100
500
Type and Construction
£25
[200
A
Germ A.F. NPN TO -I =AC127, NKT773. AC157. ASY86 [3.10 [IS
£40
LS
[3
LI
=ACY17 -21, NK237 -245
A 2 Germ. A.F. PNP TO -5
L40
L5
LI
L3
=AC128. NKT27I, 20381
A 3 Germ. A.F. PNP TO -I
[7.10
L6í1
a
£4.10
NKT72
125,
ASYS4
£1.10
-45,
TO
OC44
PNP
-I
A 4 Germ. R.F.
[17.10
£60
£1.10 £4.10
=2N1303, NKT164 -7, 20301 -3
A 5 Germ. R.F. PNP TO -5
[2S
[200
[3.10 £15
A 6 Germ. V.H.F. PNP TO -1 = AF116 -7, KNT667. 20417
£32
[2.10 [4
A 7 Assorted Germ. A.F. -R.F. PNP mixed cans. general purpose IS..
[7.10 [11.10 [100
= 2G371 -89. ACY27 -31, 0071 -75 [2
A 8 Germ. A.F. 50 -2 PNP
[100
0.10
[12.10
[2
=25301 -5, BCY17 -29, BCY30 -34
A 9 Sil. Alloy PNP TO -5
L12.10 [100
[2
£7.10
=25321 -325, OC200 -205
A10 Sul. Alloy PNP 50 -2
Al to A7 Guaranteed 80 ". Good usable Transistors ideal for low cost production work and

experimental use.
AS to Al O are all perfect devices.

2

I

in th. world es far as w
W
know can you buy .tail
ll also buy
than from us.
doctors ch
stock
of "kw.; rplus
We are rer y large purchasers and
us your
manufacturers' surplus stock
lists.
at comcan fulfil any reSuireme
potitire Prices. S.A.E. for (all lists.

OVER 3 MILLION SILICON ALLOY & GERM. TRANSISTORS AVAILABLE FOR IMMEDIATE DELIVERY.
MANUFACTURERS END OF PRODUCTION SURPLUS.

0
o
o

Hallicrafter Equipment:

SALESNowhr

D IUT RAN

4
0

45 0
87 10

44

Lafayette 13Á600 solid state receiver
Lafayette HA350 amateur band receiver

lIor:.t

P.O. BOX S
WARE. HERTS
TEL. WARE 3442

0
0

216
263

230-XC Power supply a-c.

Lafayette Receivers:
Lafayette HA500 Amateur Band Receiver 80 -Pu

PLEASE NOTE: P. & P.
CHARGES QUOTED APPLY TO U.K. ONLY. P. & P.
01 OVERSEAS ORDERS
CHARGED EXTRA.

01

100
215
250

Trio Communications Equipment:
Trio TS-500 S0 it Trans.-river with a,c. MU A with
ir,.piency V.F.O.
o
231. 0
39 15
Trio 99.590E Communications receiver
89 10
Too 3R5006B Amateur Band Receiver 80.10 metres

.

LTD.
HARVERSON SURPLUS CO.
-340 3983
Tat:

145

Eddystone EB35 shortwave A F.M. receiver
Eddystone EB38 shortwave bnadcast receiver

HI -FI AMPLIFIER KIT

4 -SPEED RECORD PLAYER BARGAINS
Mains models. All brand new in maker's original packing.
E.M.I. Model 999 Single Player with unit mounted pick -up arm
and mono early dee 10.5.0.
£6 19 6
B.S.R UÁ25 with latest mono compatible Cart.
All plus Carriage and Packing 8 8.

DE LUXE QUALITY PORTABLE II-PLAYER CABINET ME,S

0
0
0

Line Equipment:

.Ip

r

S5,

s.

130

,ntmunications receiver
Eddystone 940
143
70
Eddystone 840C Shortwave receiver
Eddystone EC10 transistorised Communications

stylishly finished mon
aural amplifier with an
output of 14 watts from
2 EL84s In Push pull
Super reproduction of
d speech.
both m Ir
with negligible hunt.
Separate inputs for mike
and grant allow records
and announcements to
follow each other. Fully
shrouded section wound
output transformer to
match 3 -150 speaker
and 2 Independent volume eoutrole, and separate bus and treble controla are provided
giving good lift and cut. Valve line-up: 2 EMS.. ECC83. 1.1F88.
and EZ80 rectifier. Simple instruction booklet 1/8 (Free with
parts). All earls sold separately. ONLY £7 /9 /6. P. A P. 8/6.
Also available really built and tented complete with standard
Input wickets. £9/5'-. P. A P. 8111.

63/ -.

!

Eddystone Radio Ltd.
Eddystone EA12 Amateur band receiver 160.10

A

A

S.A.E.

Swan
Swan
Swan
Swan

bulmly.esSP 52/6.

Low

03PQQ

NEW EQUIPMENT

Sommerkamp F -Series Equipment:
FR- di- 5004,ddi.. nvcr.l,iwuperhet 160.10melred
FL -dz-500 SS It .AM i W t rausndtter. 240 watts PEP
FL- dz-2000 1u1'ar amp.. 120)1 watts PEP
Sommerkamp FT -dx -150 transceiver 80-10 metres
Soul merkamp PT- 4x-500 transceiver 80-10 metres

P. 6 -,

10/14 WATT

LIMITED NUMBER ONLY
P. & o lliti

P.

A

AMATEUR RADIO SPECIALISTS

03NAP

HIGH GAIN 4- TRANSISTOR PRINTED CIRCUIT
AMPLIFIER KIT TYPE TAI
All standard British
output in excess of I¡ watts.
Built on printed circuit panel. size 6 x Bin.
components.
Output
Generous size driver and output transformers.
Translatransformer tapped for 3 ohm and 15 ohm speakers.
tors (GET 114 or SI Mollard OC$ID and patched pair of OCSI,
Everything supplied, wire. battery
9 volt operation.
o /p).
Cotnprehensive easy to follow instrucclips, solder. etc.
tions and circuit diagram 2/6 (Free with Kit). All parts sold
PpICEP45 /.. P. A P. 3/ -. Also ready

I Sun.,
200/251) v. shaded
Complete with
motor 1110 v. tap).
latest rt type Ilehlweight plekut ar
and t uno cartridge with I/o styli for
LP/ -8

LATEST GARIR.ARD MGIth:I+..All types oval lull' 11100.
Boom. A'l'r,1 etc. vend S.A.E. for latest Bertram Prices.

P.

SWANCO PRODUCTS LTD.

Peak

Ilw

kill 1.6IA.A.

AUDIO AMPLIFIER MODEL HAS4
Designed for 111 -Fi repralltction of

3 -VALVE

HARVERSON'S SUPER MONO AMPLIFIER.
double wound
super quality gram amplifier using
mains transformer. E280 rectifier and ECL82 triode pentode
valve as audio amplifier and power output stage. Impedance
and tone
Volume
Output approx. 3.5 watts.
S ohms.
controls. Chan.Is nine only 71n. wide x 3M. deep x Bin.
height overall. A.C. mains 200/240v. Supplied absolutely
Brand New, completely wired and tented with valves and
A

m

BY RETURN,

www.americanradiohistory.com

SWANCO PRODUCTS LTD.
Dept. W 247 Humber Avenue

COVENTRY
Telephone:
Coventry 22714

Hours: Mon. Tues., Wed., Fri.. Sat.,
9 a.m. to S.30 p.m.
Thurs. 9 a.m. to 12 noon

Wireless World, May 1969

A111

SEMI -CONDUCTORS, BRAND NEW AND FULLY GUARANTEED
2/_ 2744255
N914
10/4 OC19
I/O BCZII
S/3/_ 15018
8/6 00121
19/6 0C20
33/2/6 1502.
25/- BD113
23/6 OC22
U/2/6 25034
15/- 00 124
17/- OC23
15/-

'.b132

2/6

AC107

2/8

AC126
AC127
AC128
AC176
AC187

2G301
2G302

4/-

2G339A
1G374

6/5/-

3/9

AC 188
AC717
ACYl8

S,

1/IS/-

26371
2N365Á

/NASA

1S/4/6

3/-

6/4

N 708

4/-

1N7I
1N711Á
5N929
2N930

7/6
7/6

2

I

i/6

6/6
9/6
7/6
4/6
4/4
S/S/6/6
6/6

1N1131

IN

1

132

2N 1702
2741303
2N1304
2741305

6/4/127-

6E159
8E163
8E167
8E173

12/-

BF 181

7/8
S/8

B1.84

3/4
4/4
3/8

BFW57
BFW58
BFW59
BFW60
BFX13
BFX29
8F750
BfYS1
BF152

4/2/4

15/11/a

6/_
4/_

ADTI40

ma

AF102
AF114

18/_

AFI

4/4
4/4
4/1
4/4

15

AF116
AF117
AE118

14/a

0124

4/_
4/_
1s/-

21.41309

8/8/-

AF127
AF139
AF186
AF239
AFZ12

2141613

6/6

A5726

8/8

ASY27
AS728
ASY29

S/8

12/6

2N1306

2NI/07
2N1308
2N2147
1N2148

I7/-

2742160

1N2368

14/4/6

2742369

S/6

1

NS3690

2N2646
2142696

1N2914
21.42925

IN2926

Yellow
Orange
Red
2743053

12/_
11/9

ASZ2I

11/-

ALP(

39/6
2/8

10

2/9
2/9
2/9
S/-

IV-

BCIIS

13/4

BC125
BC126
BC134
BC147
BC148
BCI4S

I4/-

8/- BCIIB

IS/4/4/-

1N30$á
2743702
2743703
2N 3704
1743705

4/6

4/1/4/3/3/-

:743706
2741707
¿/43708

2N3709
2N7819
2N1B20

:N4060
`N4061
rí4062

12/-

7/-

BCnI

9/1a/-

BCY32
BC731
BCY34
BCY3B

4/8
4/4

27/4
13/4
15/3

BC7.0
-

9/6

BCY54
BC770
BCY71
BC772
BCY87

4/4
8/4
6/6
14/9

NPN

BC107/8/9

4/-

OC4S

3/-

3/4/6
3/-

0072

0083
0084

4/7/-

0C123
0C139
OCI40

/9
-

BYZIO
BYZ12

3/4/6
1/4/-

00820

/-

87X10

2/6
8/8

0082

4/-

BY100

5/-

OCBIC

BTX396001200BUY1I
I /657950
/4

8/-

12/-

6/4/-

OCIO
OCI7C

0CI7I

BYZ11
GET101
GET103
GET 113

a/10/

/-

0C204
0C205
0C206

8/9/-

/-

OC207
ORP60
ORP61

/6

//1
1

/s

NKT264
NKT271
NKT272
NKT274
NKT275
NKT276
NKT281
NKT403
NKT405
NKT713
NKT773
NKT774
OAS

3

I
6

6
I

/4
/8

/6
/6
/6
/6
/0

/6

04202

//-

OA2in

d

06200

4

11

/-

3

JU

9

13/3
14/3
3/6

3/6
3/6
3/6
18/3
31-

5/-

10/-

ALUMINIUM CHASSIS
6

BEN 3000, ETC.

-11

12

9/6
9/6

8/4
8/4
2/6

Larger quantity prices 1100
and 1.000'
on application.

25

5/3

100

6'9

4/9

LINEAR AMP. IC'S

10/10/10/-

1

10/-

good

SILICON

30/6

Price includes free circuit
for Guitar /PA Amplifier !!J
(

CRS3 /40AF<oo1

3A SCR

TD716

12'6
1r2/

DIODEEL

PROGRAMMABLE

Dl3T1

TAA263 Tiny Mullard linear
only 17/6 - data on request.
CA3012 Wide band
built -in regulation

with

CA3014

with

stage amp.

32/6

Plessey lin

amp. for

TRANSISTOR

2N3055

115

WATT

POWER SILICON
25

13/-

100

18/-

ULTRASONIC

I

I

-

1

5'-

TRANSDUCERS
Operate at 40kc /s. Can be
used for remote control systems without cables or electronic links. Type 1404 transducers can transmit and

PLANAR
NPN

receive

BF180
MULLARD
UHF:AMPLIFIER

6'2

With each pair our
complete transmitter and receiver circuit.
FREE:

(5.18.0 Pair
(Sold only in pairs)

I

r

MODULES
YOU CAN

OPEN!

35/35/-

Watt Amplifier

Siren

35/Burglar Alarm
Metronome
30/Morse Oscillator
20/Flasher
Lamp
(Double) 30/Mc. FM Transmitter 35/Telephone Transmitter 35/R/Plager Transmitter 35/Guitar Transmitter
35/Wireless Sentry
35/discounts
retailers
disc

Ceci

.above SALE,;,

all

Ai(

RECTIFIERS
750mA

I/-

6d
9d

50
100

200
400

products

1/6

-

pIV

4/6

100

S/-

200

2/6

4/-

8/-

300

3/-

4/6

9/6

400

3/9

5/-

11/3

600

6/-

6,6

I<

9/6

r

IOO

/'3
36
39
4 3

47
51
56

75

12

ALL

82

13

9I

15

ONE
PRICE

62

10

6.8

I

12. IS.

1S

/-

/9/-

33/6

R

39/6

I

(u IOFC

7

2k

19 /B

TRANSISTOR KITS
ODIOS Contains 2 Audio and RF Transistor
plus free manual
11/4
DD184 Contains Audio. RF. and Power transistors, Silicon solar
cell and germanium diode. With FREE manual
33/6
I

LOW NOISE

CARSON FILM
I8. 22. 27. 33. 39. 47. 56. 68. 82 ohms and decades I x10
}

Watt

I

S

1

SKELETON PRESET POTS. 20' Tol Linear Low noise Available
in sub.min,aure or standard site horizontal or vertical 100. 250
500. Ik, 2 5k. 5k. 10k. 55k. 50k. IOOk. 250k. 5001c.
Meg. 2 5 Meg
5 Meg NEW PRICE 1/- each or any selection of 12 pieces 10 / -.
ELECTROLYTIC CAPACITORS (Miallerd).
10
to
SO
tnl
Subminiature (all values in AEI
I

4V

8

641

64

IOV
16V
25V
40V
64V

4

125

50

80

I

6'4
4P

125
100
64
40
25

8

16

32

50

0'64

2'S

5

10

20

32

32
25

diodes
diodes

64
50
32
20

16
10

2 5

16

0 10. 9.1

Watt diodes

-)

plus

19/6

TRANSISTOR SUBSTITUTION
Our TROI -C to TR 10 -C range are universal replacements for over
700 JEDEC (2N
types Prices in our FREE Catalogue
FULL SEMICONDUCTOR CENTRE LISTINGS

DOZENS OF INTERESTING DEVICES IN OUR CATALOGUE

www.americanradiohistory.com

320
200

each

10/-

1r. IV-.

piers only

pack

VEROSOARD 0 1- Matrix. 31 o 23'.3/9.
vOROPINS for 0- I5'. 36 pieces 3/-.
VERO-CUTTER. 9/ -each plus FREE SAMPLE PIECES

(r

1MM051-5E^
T}-IAT
TCATA`

-: -

;

LST

COPTFOLD ROAD
BRENTWOOD

7

ESSEX
Trlephone BRENTWOOD 314470.1
picee dueled afe tun enl al time 0l gong
press
and may be sublet, to variation
Semiconductors offered bear Manufacturer/
to

original

markings

and

are

subir,'

full replacement guarantee .t
speabcabom
We DO ,
Remarked'
o8n
semiconductors
out

published

Catalogue
request
per

PRICE

125

VEROROARD 0' IS Maria FLUX COATED
2/ x 31-. 3/3.2/ a 5 -. 33 a 31". 3/11.33. S -. S/6. 31
BARGAIN PACK of 36 square inches all good sire

I

I

400

80

1/6
1/3
1/2
1/1/1
1/2
MIN. POLYESTER CAPACITORS. Printed is
t type 250 Vdc
working 001. 0015. 0022. 7d each. 0033. 004780 each. 0068.

PAGE MANUAL

ZENER DIODES
Available on the following voltages with a dissipation of
wan
and tolerance on 10 ' All supplied with free manual describing
many interesting projects
3 9v. 4.7v, 5'6v, 6 8v. 8'2v. 10v, 12v, I So. 18v. 22v. 27v
ALL ONE PRICE
7/11

250
200
125

Price

9/11
5/11
9/11

diodes

popular

3/6
each

Wan teen,

I

--II-

COMPONENTS
or

16

I

See IR Panel for

Watt mixedi

.

S

30

100..1.000. x10.000) I Meg etc to 8 2 Megohms (10 tolerance)
-25 46. 16-99 3d, 100
2d (your selection I and /or

PRICES

CELL KITS
DD 190 Contains 4 Selenium photocells and free 24 -page
handbook
9/11
K -421
Super assortment of 7 cells. 3 Selenium. 2 Silicon and 2
Sulphide. plus 24 -page manual
58/6

ZENER KIT
DD170 Bargain pack -- contains
free project manual

10

Voltages

45/-

60!-

12/6

10,

SOLAR

SILICON RECTIFIER KITS
DDI75 Contains 4 100 piv
amp
DD176 Contains 2 200 ply
amp
DDI77 Contains 2 400 pio
amp
ALL INCLUDE FREE 24

Watt

IODA

12/6

L

800 ohms

FC

7/6

RESISTORS

12/6

Runs from sunlight activity on 54M cells (above

R

9/-

30A

120/-

I

110k ohms Min

IOA

10/-

SOLAR CELLS
B2M 0 2-0.4 volts (dl 2mA Selenium type
B3M 02 -04 volts fig I -2jmA Selenium type
16mA Silicon
SIM 0'3 -04 volts
S4M 0.3 -04 volts (7, 25 -40mA Silicon

PHOTOCONDUCTIVE CELL
CS120 20v 04 Watts Dark Res

3A

8/6

=OIR
a

ZENER DIODES

22/- - /0/- 42/--- 20/- - 35/- II/- /5/- - 20/84/_
- -

IA
7/6

50

2/-

I

Ak-

THYRISTORS -SCRs

Amp

2/-

-

1000

2/3
2/3
2/9

10

1/3

3/-

600
800

2Amp

.

NPN

POPNARR
2N2926

27/6

Darlington output
5L701
Pf

UNIJUNCTION

3

2

At used in co

OC35. etc

XRLINE
X-16
X-46
X-47
X-66
X-76
X-69
X-26
X-27
X-24
X-29
X-37

"N

with reinforced corners 6/9 each ( P 8 P /6) Ally pane,
paei r
2/ -. Many other sixes in stock up tc
s.,

2.1"
.r 1.6.

or details now

200mA

PIV

Watt output 9 volt

CA3020
supply

4.

.

2

10 /-

10/-

2G37í18 and 5019 are Manufacturers tested devices
Other un -coded stock are given type numbers as a gu de only
Money refunded d not satisfied
All above packs pcs. O, e/
UK

EPSOA

SIMILAR 2N2646 T1S43

a

l0 /-

SOLAR DRIVE MOTOR

UNIJUNCTION

Suitable for
Type IOD

equipment

1

TIS43A

HEATSINKS.

10/-

I

LOGIC

14/- 12/6 11/9
uL923
Five Page Data and Circuits

C"ION 10'-

Signal peons for many types of circuit. type
Price 1/6 each or 14/- doyen

10/-

-

I

36

article

2N2646

NEONS

10/-

.

9

32

27/-

7

10,-

PNP

117/6

I

10/-

I

Ig
45

M/481
40361
40362

/-

"D.Cs

BOOKS FROM STOCK
General Electric Transistor Manual. 660 pages of data circuits 29 /a
RCA Transistor Manual. 554 pages. includes SCR corcuits
28'Designers' Guide to British Transistors Excellent data book Intl over
25 1.000 common types plut C omputer.se lected substitution char,
( ADC
2/6 POST 8 PACKING FOR ALL BOOKS)

I0/-

5ihcon NPN VHF Transistors TO.18 case Sande to BSY37
r Not t
d or coded
Plastic type NPN Similar to
20 Silicon Planar Transistors
3N3705/7 range Not tested or coded Guaranteed minimum
SO
good
Plastic type
PNP Similar to
20 Silicon Planar Transistors
243702. Not tested or coded Guaranteed minimum SO
good
1000 pcv
16 Silicon Rectifiers. Top-Het case 7S0mA
lu 100
80
good
Guaranteed
/ Anse r,
12
up to
con Avala nche Rectifiers Top-Hat case
1200 p.v Guaranteed minimum 80
good
IS Silicon Epitacl Planar Diodes- Subm.ncture
Type SD I9
perfect Not
Plessey Enact substitute for IN914 etc 100
coded
10 Part made Top -Hat Rectifiers
top connection broken. but
plenty .room to folder 1750mA up to n800
Guaranteed

-

lour

contains

accessories. manual. etc

15

export until A,,,.

69/6

"4,DeC" kit

r

30/3

1-6

box

Silicon Planar Transistors TO.18 case NPN 8 PNP mixed
S,m.lar V405A. P346A. etc Not tested or coded Guaranteed
mnanurn SO
good
40 Silicon Planar Transistors
TO.IO cue NPN type ',miler
2N706. BSY9SA. etc Not t
d or coded Guaranteed min.
m SO
good
10 PNP S,hcon Planers Similar BSX40/2N2904/A 3 Watts 100
Fully
Nc /t
t
d Uncoded
NPN type s miler
30 Silicon Planar Transistors TO -IO ca.
BC 107/8/9 range. Not tested or coded Guaranteed mrn.mum
SO
good
1
Silicon Power Transistors s.m.lar to BUT II 70.3 cafe Not
tested or coded Gold plated cases
IDO Germanium PNP Transistors TO.1 case Type similar NKT
usable
274/6, etc Not tested or coded Minimum SO
20 Germanium Transistors 2G371B Case SO -2 Fully tested t
maker' specifications PNP Equal to 0(71 range Not coded
MAT type
Not tested or
30 Micro alloy d,Nused Transistors

S

.

51

i

atne,. Islas,

packed

al

40

coded

"DeC,

LeC
O,t
component tray.

REST VALUE IN BRITAIN

I

ámale
w
artessorres ana at/
,ec manual

S-DeCs

SOLID-STATE SALE

EXPORT SPECIAL

6
9

M1491

,u

uL9I4

8'3

OCP71
,T '40

2'9
uL900

17/4

OA2241
OAZ242
OAZ269
OAZ270

/6
/6
/6

OA91
DASS

12/15/-

C400
2C111
2C425
EA403
EB383

6

/4

0A90

7/4

CHEAPEST EVER

10/8

CIIIE

I

0085

8/8/9/-

V40SA
EC401
EC402

6

0A79

7/6

5X636
5%638
SZ20C
SCCI
C426
P346A

'3

0470
0473

10/6

SX631

'3

0047

16/6

(SIM]

/5

/3
/3

NK1267

6/-

OC200
7C201
JC202

6

NKT217
NKT261

2N3819 OAS

3/-

oC11

8/-

65021
B5127

8/- OASI

KT 19

7/-

6/6/6/4/-

2N40á9

5/6/4/0/-

BCY30

33/6

2N40á8

14/-

BCI54

4/4/8/-

2743710
2 /43711

S/-

OC42

0C44

3/3

NKT216

3/-

BC107
BC108
BCI09
BC113
BC114

9/8
11/3/6

0C41

6/- 0073
6/- OC75
6/- 0(76
6/- OCT?

65520

2/6

BAY/8

8/8
12/12/15/7/-

OCJe

7/6
7/6
6/6
6/6
4/8
8/5

BFYS3

2/-

S/6

1S/-

/N3054

7/6

MPF102
MPF103
MPFIO4
MPF105

S/-

BA130
BA731

10r-

8/8 0(29
7/8 0(30
7/- 0C35

G7403788

BAI15

2/2/2/2/-

Green

11/-

7/6
10/6/6

-

O(74
9/- 0C25
18/- 0C26
9/- 0C28
13/6

BF152

8/8 8E154

ACY19
AC710
ACT21
ACY22
AD140
AD149
AD161
AD162

6/6/-

2N696
2N697
2N690
2N706
2N706A

14/6

order

.

119691 shoofly available free on
Post and Packing (First class/ I
Retail and

Trade supplied

enqui. ire ,.,. hculady welm me

GIRO No. 388 -3159.

Ever

Wireless World, May 1969'
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ELECTRONIC BROKERS
MARCONI

VOLTMETER

VALVE

TF 4288 I.
Frequency rr.ponse un. probe
10 kris/3 -I lm
MA/a. Five imp-

Rate

Voltage

Ranges. Overload Protection
1

M f1

1

.{Y

.

£4.19.6 `

TRANSFER

-_

t. ,,.,:
.

-

O O

2 6 0

A.C.I.P. Input
10

s

TRANSFER FUNCTION ANALYSER REFERENCE RESOLVER JX 746

RECORDING INSTRUMENTS AND MOTORS

xith Tranra
t,er ` Function
toa!veer.
OeTO3/
tar
V

FOUR CHANNEL HIGH SPEED
PEN RECORDER

P253 provided dig-

ital display of phase
angle. Three decade
digital 0-190: with
Iead'lag sw itch. Our
pry,. £125.

,1

Frequency range
0.1 cis to Kett
covering electro-

lurehaniceI

application11 and
servomechanisms.
Resolves network
response signals

and

KLYSTRON

562

Suitable for supplying

50 cycle symmetrical
su cycles) sq. wave, 3 Kr /s

real

t

II r

simultaneously

List price

C2211.

triangular.

3

I - 50 cycles)
Our pote £85.

Kr,'

mini-

Enables Testing of Servo l'ont, and Systems by
unskilled personnel. The unit constate of an L.F.
amplitude -stabilised oscillator feeding the rem,
unit under tent via preset attenuator, the output
troni the servo being compared within the inntnr
ment against preset reference signale at chose,,
to 1 K c /s. Deflection sense of two centre cm- frequencies. Oscillator output: 10 volts H.M.N.
gives immediate identification of vector unbalanced, or 20 volts R.M.N. balanced. MaxiSMA. Oscillator frequencies
quandnnt involved. 4O db rejection on amplitude. mum current In load:
Hen
High ermltivity 50 mV /fed. High accuracy any four from Í1.S cycles -510 cycle..
measurement of true R.M.N. volts. 1.i.1 price output limite. Minimum 3lMV tu maxhnuin
Om volts. List prier £450. Our price £150.
£1,6116. Our pries £595.

d,uwdnl:d ion, t.. adapt
transfer function analyser for use with A.1'.
and

systems. Fregnence

511

r

n

,nlplete with five channel amplifier.
hart width gin.
. per channel.
Maximum trace width of
Frequency response flat to 60 c/o. tr
Mains operated, complete in Iron- standing consul.
Fully overhauled Cost 11200 r Our price £450

Operates on n rear protection 6.3 pilot lamp. The
lamp projects the ...prattling digit on the condeming lens through a projector lens, on to the
viewing screen at the front of the unit. 1 in. width.
31I in. deep. IA M. high. Weight 34 nz. Character
else I in. high, 0.9 with N tight hand decimal point
and degree. Available to special onler, wools and
other characters or colour, at cost of artwork or
plates. List price 6 ans. Our price 49 8.

HYSTERESIS CLUTCH MOTOR

EAC DIGIVISOR Mk. II
READ -OUT DISPLAY

i

21u

Fill c n.

Inu..,.'arriersuppi) ,,Zao Ii. tl.9. Our

£95.

prion-

u

junction with
transistorised

decade counting

1

device.. No need
for amplifiers or
relays as only a

1

.

1

1

S,

S 92

.4rrnmte b, 0.1 per crut 01 bill scan,'. 12 inrh
Vernier scale magnetically shielded. Self-contained
thernionIetrr. Spirit level, ange 0.75. 150, :too.
Lint price Ellin approx. Our price £45.

DIGITAL

Ideally suitable
for use in con-

facilitating easy resetting when used in timers or
01 conjunction with a light spring. 6 oz. torque at
r.p.m. 240 v., 50 c/s. L -'left. R -right. 15 r.p.m.
I., N r.p.m. R d L, ti r.p.m. L. 4 r.p.m.. I. 4,
r p.m. L. I /3 r.p.m., I /li r.p.m., R B 1.. I l iO r.p.m.,
/6,
112. -15 r.p.o,. 1.. Al.... 12'1 5..,o .
I_S,
!'d. 111.
HI- p.... 25..

SANGAMO WESTON LABORATORY STANDARD AC /DC VOLTMETER

CHANNEL PEN RECORDER

FIVE

I

AC CARRIER CONVERTER 1X 671A
l'mcidy. umdnlstiou

Excellent condition. £195
N.B. Two channel v r rrion available, giving ±
16.5 m.m. deflection.

x,th Integral clutch allowing the motor to drop
11 of engagement with the gear train. thereby

meter.

V.P.253 available separately £149.

withstand the effects of vibration
acceleration.

I

SERVO TEST SET JX 563

into in-phase or
qua.lraturr compments. Permits direct polar
diagram plotting of a arno system frequency
response using raiteelan eoonllmtes. Establish..
data for Nyqul.t diagram, attenuation phase
response and other memo characteristics. Dives
network phase /amplitude response from 0.1 c

DISPLAY

Maine operated. Pen deflection I- 7.5 m.m.
chart speeds-rt. 5; 1: '2; 4; N; and Iii eIn'eee

low voltage Klystron valves. Nine wave. Square
proand triangular wave modulation facilities
u idol. Precision reflector supply- L.T. 6.3 V.
OA'. up to I amp adlunable output. Resonator
supply 2511 -400 V at SOM /A (Positive). Reflector
supply 0 -410V (Negative) Switched. Modulation
s

MINIATURE
DIGITAL

by Kt.!, n. I(..on, -n, x,u,
range
a Iregv,y
n

amplitbr, giving

tinstrument to

SOLARTRON AS
POWER UNIT.

FUNCTION ANALY-

r channel
II- IIaM /s.

The Recorder consists basically of a magnet
carrying in Its poles four stiffly suspended moving
oil unite, each with a styli. arm attached. The
iRness of the coil unit suspeneh,n enables the

164 s 9 in.

SER 0S103 VP 253

E

few ndHlwatts of
power
are
quired to charge

I

the digits.

PORTABLE SINGLE PEN RECORDRECORD
ELECTRICAL
ER
BY

The

DI(11VIN0R Incorporates n movie¢ coil movement
which moved a tmnslucent scale through an optical
y.tem and the resultant single plane image is
projected on screen. The translucent scale is made
to represent digits 0.9. Specifications: 6.3 volt,
2.511

nnrrarnp. Imes height

39/314

o

11

I in. Size 4 9!16
In. Our price 31 Tins. List price 91 gm.

PRECISION POTENTIOMETERS

LOW TORQUE
TEN TURN 3600' ROTATION
Linearity

Re.. Ohm.
100/1W/1O0
100

200

Per rent

.NanufaAarer

05
05

Beckman
Beckman
Beckman

01

515)

Colem

t'olvern

05

2K
2K
2K
10K
10K
10K
15K

0I

0 05

INK
20K
20K
30K

01

3uK

025

34i

05

5uK
50K
50K

OPMIS
A
A
8A1244
2402
BA 95C

A 88
8A 1092
SA 1692
07.10
07.5
2503
PC 4
A
A
A

Cohern
X

S0K
5UK

05

Foxes
Beckman
Beckman

01

Ford
Beckman
Beekman

01

50K
100K/10OK
100K

05

1UOK

100K

299K
:t00K

Beckman
Beckman

0 I
0 I

05

Í0K

0 5
n 5

310

10K

01

0
it

111E

20K /20K
10K/10K
50K

I

0.5

80-

80'40:80'95
50
80

-

80
95
30 60 -

-0

80
65

-

45'-

-

100
70
80
45
50
70

-

80'-

A

45
35
45

9303

A
C es
C

-

558060 35-

ce
C

C8

FIFTEEN TURN 5400° ROTATION
F. h 45.K

.. General Controls .. PX M130
lieneral Controls .. PXM130

50K

Reliance

156

TURN

4611 ..

...
s

a

s

80 80 -

40.-

56,160 ° ROTATION
hi It in Bugher -. h' l'l'u;eI £9.105.

I

h,,,,

FIVE TURN 1800' ROTATION
11. I< 2
r
500 hn,n
-40'l'I.K 21105 ..
/'..lyre,,
.:,K
I

SINE COSINE

£12.10'.
£16.10'.

10K
CrIvem M110l
C.T.
I I
C lvern 9501
CLR 9604 -Cam Corrected 25K.

£20.
£16106.

9101A A 20K

PRECISION BECKMAN
14,400-

ROTATION

40

TURN

Precision Potentiometer. NE 107.A
watts at 40 °C. 3II- Diameter. Seno Mounting.
200K. Brand New £12.10s. List Prier £30.
Wirewomnd
20

N

11

t)

in. Brand

new-

miplele with chart and x ink. Lint over £lml.
our price £49.10.0.

HYSTERESIS REVERSIBLE MOTOR.

.

I

TRANSITROL 2 POSITION INDICATING TEMPERATURE CONTROLLER BY

POTENTIOMETRIC 6 POINT
STRIP CHART RECORDER BRAND

ETHER
TYPE

1

Listed at over £'210 Our price 279.10.0.
r.i,m ax:ril:II.l,. 1:99.1 11.0.

nndrt «lye transis "s t self- coutaini
meet deflecting
nuite for indicating and controlling temperature
accurately over a wide range. Suitable where a
,goal can be ronerted into D.C. Sensitivity
lu ohms per M.V. Minimtmi F.S.D. N M.V.
told junction compeneatiou. thermocouple break
protection. C'oppr ennlpemation. Calibrated scale
length, 6.5 in.. 0 -900 degrees centigrade accuracy
54 in., weight I1 IO.
P's. Front panel size lu
Mains supply 110 -260 v. Control switching and
lions all at back of case.
Thermocouple r
our price £22.10.0. List price £49. New rondin,
l

PRECISION

Suitable for the
measurement of

anything that can

t

£4910.0.

1

METER, TYPE P4A

I:,, St, 'O Ne,t.n,n. Ilang,..l.
tug seven different I.r,
.letcrmiued values, 29.10.0.
o

COLVERN 10-TURN INSTRUMENT
DIALS 10 6

RECORDER

terns of an electrical signal Chan
0.17 of full
Sensitivity
111 mV. -2 v.
scale. Speed of operation 33 sec. for full -stale traveL
l'hart speed. 1 in., 3 In., 6 in. per hour. Single point

CONTINUOUS WIRE WOUND POTENTIOIt

pint

INDICATING

width 9j in.

t

FERRANTI

12

KENT STRIP CHART

be measured in

- Wirewound
Micropot
x. i.
Brawl

new. by
Potentiometer. Low noise.
knot,, manufacturer. I watt .p, 70 °C. 110 oho.
and ,dom e
5 "i,
Available In the following
values, Ohms: 5. 13, 25. 50, 100, 250, 400; 1K, 2E.
2.5K, 10K, 25K. 10i-each.

NEW

For go 011 thcro.,c..nphrn, pyr u,q «rn and other
li point. Range 11110) -Íy-1 t 1001
e.m. /. s,
01V; 0- 1900 deg. C. 64 in. chart width: pen speed
N
secs. Accuracy +0.5 °.; 10 chart speeds 20.
7200nm /hr. Tropicslised. Including tools and spares

990

£8.10-.

990 OB

Icorlo,rating two code. Each coil when energised

will produce opposite rotation of the output shaft.
240 volt 50 cycle, I r.p.m.. I r.p.m.. 1/6 r.p.m.,
li to r.p.m., 120 volt 60 eyries 1,1U r.p.n,I. 801-,
reduced to 30 -.

£6 10-

TWENTY TURN 7200' ROTATION TRIMPOTS
250 ohms
1 Meg

_0o /2511v. Size:

.

I0 watts
Ill xatis

II.., kn. ,,, II
Il,..k,,,..,, It

micro amps.
1Illue.1. 3 in. chart. .eosin, uy /.
('oil res. Í.31k. Fully interchangeable gear.
available to make a wide range of chart speeds.

-

70.-

A

Beckman
Beckman
Beckman
Beckman
Beckman
Beckman
Beckman
Beekman

high starting torque
relatively high inertia load can be driven. 0 oz. /in.
at I r.p.m. 240 volt. 50 cycles. Ill r.p.m. R,1 r.p.m.
R d L. 1 r.p.m. L. I r.p.m. R. 1/5 r.p.m. R. 1 /10
r.p.m. H, 1/12 r.p.in., 1/20 r.p.m., 1/40 r.p.m.,
1Í60 r.p.m., Is I90 r.p.m.. I/360 r.p -m.; 1/6 r.p. hour,
I/12 r.p.h.; I r.p.m., 14 r.p.m. 25/ -.

0 -

THREE TURN 760° ROTATION

'mow

quiet: useful in areas

-

80 -

2501
2610
SA 3902

t'olvern

11111K

where
ambient noise
levels are low. Haring a

70
45
40
50

45
45
45

A
A

t.ahern

chart drives. extremely

80'-

70-

A

Beckman
Beekman
Coh'ern
Beckman
Beckman
Beckman
Beckman
Reliance

005

3nK

A
A

Foxes
Beckman

05

:IOK

2610
BA1101
7216
OPM15

Beckman
Beckman
Reliance
Beckman
Beckman X
Beckman

05

160' -

90-

PC4

Foxes

Ideal for Instrument

Price

Model
A
A8
A
8
2501

Berkman

5110

500
500

HYSTERESIS
MOTOR MA23

BRAND NEW

MAGNETIC
FLUX
MEASURING
SET
TS I3A

Range 201- 9.600.
Oases -Bold. Pule
face diameter of
magnets I in.-) In.
Ale gap 55(1 ín.1.51 In. Powered My
1'2 1.5V cell. Our
1

r

£18.10.0.

TORQUEMOTOR 225 BY ELLIOTT
Originally designed to operate hv,irauhc valves or
hydraulic motor under extreme conditions of
temperature. altitude end vibration. The torquemotor le practically unaffected by vibration or
moving iron rotor
mists of
sudden shock. i.e,
travel of 7 `degrees either side of centre.
with
MIN TORQUE Igm -cm) 5nl at zero at 6 degree.
7.1 Rm cm. Total hysteresis at C'C. 050 degree
rent 45 M.A. £9.104
FERRANTI HIGH SPEED S HOLE 20
CHARACTERS p, r , -,,.I r, -..I- -. £2910.0.
-.

NOTE OUR NEW ADDRESS

www.americanradiohistory.com
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A113

LOW COST ELECTRONIC AND SCIENTIFIC EQUIPMENT AND COMPONENTS

* BRAND

DIGITAL MAGNETIC DATA

STORAGE DECK
Seven track record replay heads

LABORATORY TEST EQUIPMENT

These machines originally ex- computers,
but lend Ideally for use as audio stereo
multi -track recording units or data storage.
Record and Playback Heads encased In
one cotnmon unit. This unique close spacing
of Record and Playback Head will enable

PURCHASED DIRECT FROM LEADING
MANUFACTURERS & DISTRIBUTORS

the operator to monitor Instantly while
recording, crosstalk between tracks absolute minimum. Head Resistance 40 ohms
and 7 ohms. Freq. Response approx.

HIGH VALUE RESISTANCE
BOX TYPE R.7007

-30

30 c.p.s.
Kc /s with good response h.
60 Kc /a. Deck driven by one synchronous

DECADE CAPACITANCE
BOX TYPE R.7004

capstan motor and two variable -speed
rewind motors. Electra- pneumatic capstan
take -up mechanism. Speed :t71 i.p.see.
(Note: Capstan Head can be easily re.
moved and any diameter Capstan Head
corresponding to any speed can be fitted.)
All deck function push buttons are illuminated and are brought out to separate
multi -rore leads which can he wired to
anv deck function or auxiliary equipment. Finished In brush-aluminium and matt -black. Sloe: 27 3 26 o g In.
Weight 00 lb. 23ÚV .380v. A.C. Capstan motor speed 1.500 r.p.m. Must have cost SLOW. Our price
£85.
New condition but ex- equipment. VACODM ASSEMBLY required for computer and data use.
£7.10 extra.
Seven Track record replay head, ex-computer, complete with guides, little used.
£12.10.0.
e in. Tape, 2.400 ft.
£8.10. pew. Empty reels 25/ -, in cassettes 4
AMPEX FR300 Tapr Prck to free .n0,.lig 00. o:41.01.1 less heads. 199.10.0.

specification. Range: 0.01 -11.10 Megohm in 0.111
Megohm divisions. Accuracy: 0.05 °,,. Maximum
Lower rating: 0.1 W per step. Case: Hammer

MEMORY PLANES

List pare

1 i

I ,

1

1

.

PROGRAMME
SEALECTRO.

These

BOARDS

.

BY

u, the Z flame
911 degrees to each other. Contact Is made
by either, shorting or plugging in plus. Ideal for
prototype
k, eta'. Boards available In 16 x 16

running at

2 plane 24.5.0.
24 - 60 2 plum

.1

1-

.

By Sangaura Weston, suitable for O.C. circuit. A high
sensitivity relay more sensitive than the elect no
magnetic type. Single Coil
Resistance 2K. 511 - u - 50
Micro-Amp.
List
price
14.10. Our price 20'-

Curl.

PORTABLE MULTIRANGE
METER

PORTABLE WHEATSTONE
BRIDGE

iI
2000 p...1.
2000 p.s.l.

f

410111

+

111

p.s.l.
p.s.l.

101 DESK SIZE
electronic Digital computer sfiIl, Lo

:1

Am,p.

Volts

2011.245 _ 15";,
2011-24:, - 15"

4

12
12

4

1.25

Prier

£1710 £10 10

-

PHOTOMULTIPLIER VMPII'44
(CV 2317) by 20th Century Electronics

.r.l length
l'op, rea.i, r
for electronic ...inputat 1..,,.,,
of .mall r Iplex ,.
pet tli e .11... l:ni,.g p1- a sera.. Iatib n.,,1.
£495.0.0.
,

Output

/Input r,drr
DC
10.

prier £15

BURROUGHS
w

A Special price of 165 Is offered it the
following equipment is ordered together:
7C
Htgh Value Resstance Box. Decade Capacitance
Box, Mutual Inductance Box, Mutual Inductance

for decades IA

lohloo.0100

11

,bat

:

-M )
M-value of

for variometer (hot h
primary and secondary
indings).
rase: Polished teak.
1.1.1
185.
price
O.fir i.r..,- £26 10 -

S.E. LABORATORIES
,.,clore with etc:q,sulale.l

Frequency D.C. -It, c.p.s.
Available in the following ranges:
8E150. SEW or SEIiSA.
0 - 25 p.s.i.
o 350 p.s.i.
ll - 511 p.s.i.
0 . 510 p.s.l.
0 0 200 p.s.l.
II - 75(1 p.s.1.
O Alla, available differential types
5 p.s.i..
1.1st prive 170
Our

.:,re

in

11.5A

Amplifier /demodulator S.E. 441/2

w. cil

Jfrt-

inductance
n inH set on the
Io,x.
Frequency
ange: n -2.5 Kies
for all decades ex....lit XI -0.15 K /cs.
Maximum current:

ADVANCE TRANSISTORISED DC
STABILISED POWER UNITS

1

0t11

0.012

nnlnM

£22.10.0.

I:Qmratory.

TYPE R.7006

Accuracy:

ú11.3x

-

s here

a

RELAY SIIS

MUTUAL INDUCTANCE COIL
Specification. Value:
0.01
H. 0.001 H.
Accuracy:
+ 0.3 ,,.
Operating Frequency:
5
Kc /e,
lu Kris.
Maximum current I A.
3A.
Resistance of
coils: 4 ohm, I ohm.
Case: Moulded plastie.
Lat price 8 gnu.
Our price 50. -,

II

:

11.ISr2

£25. 0.0.

. ,0111. £18.10.0.
Volt. 7 Atop, £25. 0.0.
Eoequipment but fully tested
t..11.

:ange 0. 11.1 1111

-sins.

£25.0.0.

,

1

MINIATURE
MOVING COIL

BRAND NEW
TRANSDUCER

I

Available in the following types:
V11. +, Inn.. 812.10.0. Si.. e

£12.10.0. Pin, a.:,natts l'3 sach.

:

Our price £22110/-.

"periticau.,n.
I:

RIPPLE better, better than
l'HOKEOFCAPACITOR trio,
120.I:h1 volt AA'. INPUT.

1.

multi pole multi throw swilel..I. ,...
Matrix with two contact decks

1180.

MUTUAL INDUCTANCE
BOX TYPE R.7005

incorporating

O.C.R. Panel file overtired projection.
OVER LOA I) & CI RCCIT It /( 1: t h 1.
WITH MANCEl.8 RESET r

Specification.
0.001512 :F t,,F'
in
Range:
11. ISSSr2uF steps.
Accuracy: 0.05°... Fr,l u..:
Range 40 c /11-10 Kota for all decades c
Id
S I -40 c /a-5 Kc/s.
Case: Hammer tin .h,.i
-t.ve enamel.
a.t price 180. One price £22 10'-

finished stove enamel.

FULLY STABILISED
TRANSISTORISED LOW
VOLTAGE POWER SUPPLIES

...1 I..r
11,
n g y ..Ir
ixe eoroput.,r or
interesting elhibit in the demonstration ofacorn
a
Mounted on plastic material. frame
polar.
Consisting of matri, es 411
,/ = loon ,.
p1,tr,e.. pol., £8.10.0.
(

NEW

r.

A,n

Specification. Type:

I1

"V" SCAN DIGITAL SHAFT ENCODER
MOORE REED

BY

TYPE 18 DV -19 -EP 118 :I dl.... s
S.
revolutions of shaft tin t' Sean. Bottai r,
maker's original scaled this. List price fis approx. Our price £2210.
5242MN

a::

Ranges: 0 -60 d II:tl51uA. D.C. 041. 0 -30
n- 12 UrnA, D.C. 1.2 d 12 amps D.C. 11.1-

.

,

11124

1

1

Weight: 8 kg. Supplied with 2 voltage dividers.
H.V. leads, spare rectifiers. 1.3 it 22.3 V.
battery.
1.ist priee 125. Our Price £12 19 6.

SET OF MEASURING

SPEECH INVERTER MI- 7181 -A

INSTRUMENTS

The R.1 '.A. SJN etlt Inverter is a 4evtce intended for use In radia
telephone installations where privacy is a prime consideration.
The equipment when used in conjunction with the R.C.A.
Ml -7IS2 Hybrid Transformers enables parallel two -way ro,
vee.allona an single telephone pair line at each terminal of the
communications system. With Inversion, speech fed into the
transmitting inverter circuit will feed the radio transmitter with
unintelligible signals. These signals will remain unintelligible u i
they pass
at a receiving inverter circuit at the of her'..
of the communication channel. Used moly
er Licence in C.K.
P.O.A.) 212.10.0.
HYBRID UNIT MI -7182 The Hybrid Unit Is designed for use with the Speech Inverter where
it is desirable to operate the output of a receiving circuit and the input of a transmitting circuit tenu :t
single pair of telephone wires whose electrical characteristics are essentially constant. When the Hybrid
Unit is prolo ly connected Mud balanced to the Ilne, high attu,mtlon will
,,vidr,l betNeem the rerelt, r
output eu. nit and the transmitter input innit. 210.10.0.

k

6.30 mA, A.C. 24.120 tnA, A.C. 0.24 -12A.
3. 12.30- 31hi.Iiuo- 1,210 d 6,900 V, D.C.
2.4.12, 6.30, 00.300, 120.600. 240.1,215o
1.2151- 6,0061 V. A.C. 3 -33:1 ohms, (1.3.30 Kohute,
0,03.3 megohma P.C. Resistance -12 to +7s
Decibels. Frequency: 511 cps. Input Resistance
D.C.: 20,000 ohms /volt. Input Resistance A.('.:
2,000 ohms/volt. Temperature Range: -10 to
+ SO deg. C. Dimensions: 255 x 213 o 171hnm.

,

.

(',amt

Specification.

Moving Coll Oalanometer. Ranges:
1-.115 to 5 ohms. 2. 0.5 to 50 ohms. 3. 5 to SIB)
ohms. 4. 51- to 5,1551 ohms. 5. 500 to 50,0151 ohms.
ales: Switched. elidewire: 11.5 to 50. Galvanometer Scale: 10 -0-10. Use: Moulded plastic.
Internal Source: 4V. Pry battery. Operating
Temperature: +10 to +3S deg. C. Operating
IIUUddlty: Up to 101 "; R.H. Dimensions: 200 x
lu . 85mur. Weight: Il is kg.
last price C25. Our pi ice £B /19&

h,..hcenotr in 4ní, A.L. l l'001e.W
-1 .. I.!
Imi t..Ils. 11.1KK current 41.0041:.í. £8.10.0.

; 1. I

PORTABLE RECORDING
MILLIAMMETER

11

Specification Type: Moving l'..il I'.5'. Ranges:
-7StnV, 11.3V, I.15.150V, 3. 1511 -430V. 0.3.11.75A.
.5.7.5A, 15.30A. Scale Length: 8'2mm. Accuracy:
I.1- °;,. Shunts: I. 0.3.0.75 amps. 2. 1.5.7.6 amps.
15.:10 amps. Case: Moulded plastic. Carrying
Stove enamelled metal.
l a.1
prie, 130. Our price 212/19'6.

,

144 -WAY
R E
S

VACTRIC
EVERSHED
BRIDGE
MEGGER
volt, 511 /Peg.
insulation teeter
with built -in lour
2511

decade

bridges

100-10

- -

with ratio arms
giving ratios of
0.1

+

1

0.01

and

switch for Insulation, resistance and
variety measurements. £29.10.0.
61X1 volt 0 -100 meg. with Varlee Loop. £60.10.0.
(Selector

M

N

I

I

A T U

HIGH SPEED

A M P L
.i -ling 124 .'gI,

SWITCHES,

I

SpeefBOatfon. Type: Moving Coll. D.C.

I

N G

hunk. 00110 samples pc
lid eau 1.e .1,bt .w.,4
from these switches. Ideally suitable for dal:t
logging application. Low inherent noise and con.
tact resistance permitting high speed sampling ..i
the most difficult transducers. t'11... sener:tt.., ..1
digital counting. Brand new. £25.

Binge:

mflllamps. Chart Width: I minim. Seale
Chart Speeds: 211, 60, loll, 610.
Length: 127
181m and 54011 rue hr. Precision: 1.5 ".,. Shunts:
11.5110

:

.

lnternall. Operating Temperature: + 5
to - 501C. Dimensions: Isoh
163 w
245mm. Weight::,. :,kg. Complete with: 10 chart
Mlle. gears. inks. pipette., scale template ,n.i
component case. list prier 1:05. Our price £35.
Iti eratrd leaflet. arailubls.
75n1V

I

ILLUSTRATED
LEAFLETS

AVAILABLE

1

DIFFERENTIAL PRESSURE TRANS
DUCERS by Arom
s.MR
it:u,.,,.
Or P1- £19.1.0.0
-

HOLLERITH

80

,

Ni..

11

1214.24,0. r..,...1

1.1.1.

i:. It. T1 i.. 11.1.:
Ite.,.tanee 149 ..hn.-

ADVANCE CONSTANT VOLTAGE
TRANSFORMERS -Brand New.

COLUMN CARD

"

e.,fin..r By a -r.
£95.

..aeht

I

spe

l'urrbpr ihn

1

.

.

25
511

.,,

a : t 190860 C V 5 ,35'watt 190ó260 CV2S 451watt 6v. .. .. 45;wall Nt'. .. .. 851-

s

1

150
2.511

watt
:.
watt 190.26m
1911 261.

.

500 watt 1911.260s.

£8 10 10

£.2

122 10
lartWge in,.

SOLA CONSTANT VOLTAGE TRANSFORMERS
.t...'_ ......... ....u. £25.

-

n!l...Inlí,,,°I.

ELECTRONIC BROKERS LTD., 49 -53 PANCRAS ROAD, LONDON, N.W.1. Tel:

www.americanradiohistory.com
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Al1d

ENTS AND EQUIPMENT
RANGES FOR THE AMATEUR AND PROFESSIONAL USER

lipNEW

*QUALITY PANEL METERS
42 x 42mm
Seri+. Face
I;m x 13 -n) 50µA, 37 6; 100µA,
I

-;

35

O

200µA, 32 6; 500µA, 27'6;

Q

mA, 5mA, IOmA, 50mA, 100m A,
500mA, 15 - each; 10V, 20V, 50V
each.
100V, 300V and 500V. SS
IA and 5A, 15- each. "S" meter,
nsA, 29 6. VU meter, 37.6.
Face size 86 x 78mm
65
I

r

usrnnl
t

!118íh,§
-n Nlk

Ili

u

=t

;

MULTIMETER

p
-

protection.

Recommended Quality

nsr rumen[ with m
'rscale snd overload
0 0 3 3 12
60,120 300 600 1200v

-

-

(S0K0 V); 0 6 30
120 300,600,1200V a.c.
IOK µ, VI;
O 70µA 61
60ance
012A; reus[ance 0 IOk S2
10
d c.

VOLT

PER

watt 12 -16 ohm 100mV Input 40 volts
supply. Model MPA 12 IS LS.S p.p 13 volt
Input 50
ohm
watt
Model MPA 25 [7.10 p.p. 4 6
supply.
90 - D.D. 36
power
Power Supplies 24 -40 vole
97 6 P.P. 4 6
50-60 volt
Model P.97 7 was[ AmDGf er 3 ohms a P.
7mV Input, operates 12 -I8 volts D.C.

{

u

I

s

-Y°

Pnce716pp 26

I

Meter movement 2ouA

Price £8.10.0

\

*GRID DIP METER

26

Leather

All

casse 28 6

e-

Provides audio output on 4 bands.
Sine wave 20cí: to 200kc /s, output
60cä to
up to 7V: square
der
304us, 7V p -p. Distortion
2%. Output impedance u'kn.
s.ppli output n I tnde control.
l

wah leads and

ed

' J '

Price

strut-

i

^

6

8

13-p'

e r e

SO

n

te r

r.

I

battery.
TEIS
Price ..

£16.10.0.

'

i'

range

with

VOLTMETER
'TUBE
ester.
a
Features low once for such
sled e150,
fun

,

,

-.

0

scales:
+65dB.

1

.

_- '

4

-.- Tom,

-

p

-

i

®.

ec

£11.10.0

1s

;

1

-

.s

t.

/

HV Probe 50
R.F. Probe 42

to 1000Mí!. dB

,

MULTIMETER

del but with extra scale
range. 20,000 ohms per volt. O 5 25 50
250.500 2500V d.c,
0 10 50. 100 SW
0 So
I000v
0 2' 250mÁ. Reissant
0-6k S! and

EMU Also

'
-,

77 6

"

I

,

.

Iv

,mD. sensitivity.
D-pCM.
MHz.
5
Bandwidth I3
X amp
sensi imp. 2 met Sl 25
sensitivity. 9v p -pICM. Bandwidth
5 IDS -800 KHz. Input
p. 1 met Sl. 20 PF. Time base.
ranges IOpps 300 KHz. Sy nnuminaedn. Internal externs%'
Illuminated scale. 140 x 215
330 MM. Weight ISIIbs.220 240V.

0

1

Ó

I-

-

(I

A.C. Supplied brand new with
handbook.

-

T03

\/-`-3

6 any

model)

Price £35 p.p. 10'

(

E

HENRY'S

Bellphone Street Door Inter.. [4.10.0
comm.

Istationlntercowm.
3

4

Station Intercomm.
on Intercomm.

er
Telephone Amplifier

RADIO

r-

Covers
I
Switches for model
p p

l

i

and

any

t

o n

c a

i

;,

\\

FSI

.

L3.10.0
L5.15.0
L6.19.6

[2.19.6

Price

.

Y

,

requiring
peaking
of transmitters and
oscillators.
100µA
meters.
Complete
with aerial.

Catalogue
-See

on
official paper for
your free copy.

ra

'!Iv

A.

E2.5.0

p .p.

quantities
in stock for Industrial users -Write for Industrial Price List.
Huge

Includes all Types
o f S e m i c o nductor Device.

PRICES

-

G

p m

THURSDAY

1

p in

Nu

t[te

I

SWR

°

transmitter

all

Price

3

69 6

p.p. 2.6

"

2 6

each

12

-

-*SIGNAL INJECTQR

-4====:"

New

model

for

audio
and RF up to VHF. Simple

Batter

operated.

Output

STEREO HEADPHONES
Featuring soft Padded Headsets, wide frequency response:
Adjustable Headbands. Fitted

A

to
approx.

*CHASSIS
PUNCH KIT

Complete kit with punches. lin, din,
;,n, Ìín, lIin for metal, gala tits; etc.,
up to

16

gauge.

Price

55

,

p.p

.-

-

1

lfffw111i

..
.;
DHO 2 -5 Recommended ..
SE2B Built in Tweeters and Volume Counters
PRO-4A
SOSS, K0727 116.10.0.

13. 9.6

-

Headphone Amplifiers

equipment
for over
25 years

Shure SA2

E

High Quality
L8-19.6
118.18.0

..

*STC CRYSTAL FILTER
7Mc's Crystal Filter
Type 115, LQU 19o4Á.
Bad Pass 10 7 6d8 n
20 K s, Insertion Iola
i
Sd B. Parallel termmatons 2 7K, 25K. Normal
Price C113.
10

BRAND NEW

SPECIAL OFFER

TROLS,ACCISIONS.PLUS

ALL TYPES OF MINIATURE
LARGE
COMPONENTSSTOCKS OF ABOVE ITEMS
AVAILABLE. SEE LATEST
CATALOGUE

4 6

www.americanradiohistory.com

ALWAYS
IN STOCK

--

g

..
75 - p.p. 2

2'.ín units 6 8W, Skc s to 151c s.
ohms (suitable for 3-8 ohms). Price

126,
For
For

v v 1.6.
3m units 10 12W. 3ke's to 20kc
1S, -, pep. 2
3 to 8 ohms
12

*MAKE YOUR
PRINTED

to

-Price

16

ohms -Price 20i

OWN

CIRCUITS

complete with
rapper boards. Templates
Supplied
r

shapes,

-,

SPECIAL OFFER OF
EMI TWEETERS

RELAYS, MOTORS, COONPRECISION CON -

TERS,
use.

y
p
.4V pp. Harmonics up to VHF.
Ike s.
Price 35 - p.p, 16
SE2508

0l

41

Eagle HAIO

easy to read scale. Fitted Pocket
bright
1
Qlip. Range 0 50r. Brand new. quantity

Price

lb y
,e0

ptj

quality
UaIIt
Components
*POCKET DOSIMETER
and
Small size Radiation Detector with
yvailable.

*TRAN1STOR CHECKER
Complete capacity for checking
all transistors npn and pnp for
alpha, beta afid leakage. Also
with leads and
diodes complete
p
instructions.
ZAN 2 .. Price E5.19.6
p.p. 36

datest Catalogue

OFFERED
ARE BRAND
NEW STOCK

m

for

field
Built -in
alignment.
strength meter 100µA. Cornplate. Ready to use. SWR
:I to 1:3.

LTD.

ALL MAIL ORDERS TO '303'

o.

*SWR ALIGNMENT
METER
Ideal

'

b
22 6

Imported Items
have been re-

ALL ITEMS

a

ostructions.
82 ¡6 p.p.

Leather case Price

19.19.6
127. 0.0
[11.1 s.o
SP-3 KC
on,stereo suitable for 8 -16 ohm systems
Above are
Mono Switched 8,16 ohms and 4K ohms Price 14.4.0

'303' Components EquipmentiOrgan Parts also
MAIL ORDER DEPT. 01- 723 -1008 9
309' Test Gear'High Fidelity etc. 01 -723 6963

OPEN ALL DAY SATURDAY

and

tTH[L 33A

Jack plugs.

Prices for manyV
British made and

.

l

Transistors

303 & 309 Edgware Rd, London W2

SHOP HOURS 9

0 10

all

Suppliers of

TRANSISTORISED INTERCOMMS

(P. & P.

7 6

s

METER

i

t'01
-.
t

OSCILLOSCOPE

Y

©

,' e-

Price £21.10.0 p.p.

All Meters Brand New.

a

Features 3,n clear view tube, easy
to use controls and good stability.

f2!

f....

'

)

I S

*PORTABLE

"

ÿ

as

control

dB scales

or capacitance.

RR

_

RP2I6

Price [17.10.0 p.p. 7 6
above but 0 15 volt 2 amp.

*FIELD STRENGTH

Popular

Model 200H
(Leather case, Price

','

500mA 45
p.p. 2.6
volts lamp switched.
Price E6.S.0

r

20Ku V

Stock

,

12

RP215 Stabilised 8 15 volts 0 2 amps.
3mV PP Ripple. Two Panel Meters.

6

¡-,;,n:

K

Pb12 o'P 6 9

leads.

ohm

2

LAIDS 9 volt

-

and

MODEL TE65
Ell- IO.Op.p.76

R

Range 0

1

-

4

14
Runtx 10

-D'
nee:

r
`l*'-

0.e.
05012 A. 0 ÌÓ25Óµ A
Io0k S1.IMSl resistance. dB
and capacitance scales. Size Sin, x
x I,in. Robust and easy to
3 {in
use. Complete with leads, bat-

d.c.

schools, colleges,
educational ests.
Also for Industry.

220 250 volt A.C. Input

to
Cote-

structiuns

in

opposite
FREE t o

z JF

9r

-- -

.+<ra+

a

*MULTIMETER
MUfLTIME/TER;

for
Catalogue
9

320 Pages

DC POWER SUPPLIES

-10

Dlete with

40 140;

ioo- Ik -IOk100k -I,n- IOm.

MP.
-

4 4

1

EACH

-

VII

l

Write in

Large 6m
` men[.
,nge..D.e..plt+:ó;I±`s'ISSOISO,
Itr
Soo 1500. A.C.

olts: 0 I 5
Ì5 50 150 500
1500 r.ro .: 0'

Presets.
PRICE 10

I

*VACUUM
i

Precision

W. W

Types

,

transistors plus
diode

Complete
in stock of these

Prices-See
i

440kds to 280Mcis
in 6 coils. Uses 3

A.C. mains operated.

ps.
TE22

.

--

MEC,
BORG
PRECISION
PRESETS

Well below usual

grid

transistor

q u e n c y

we

=

-

dip meter, absocpt,on wavemeter and
osc. detector. Fre-

*SINE SQUARE WAVE AUDIO GENERATOR
-

. ..

44s

Price 3S' - p.p. 2.6

STC Module

r1

25

easing switch. Complete w,tn batteries.
baoer,es,
i;reversing
ds, and instructions.

AFI05

\

\\C

l \1'

\\

"

ry
Jill

Terrific offer of brand new STC time
Adjustable. 3 15
delay electronic unit
cs. 9e 12V roprated.c Supplied complete
with suggested used circuits.

\

12

l
1

¡\

*TRANSISTOR
TRANSISTOR POWER AMPLIFIERS
12 wa tt 3 ohm 100mV Input 24 volt supply.
Model MPA 12 3 L4.10 p.p. 1 -

..,
"I

\

, it
',,,,

:

request.

*50,000
OHMS
t

:. J3l!

\

*EXPERIMENTER'S MODULE

\
K`

sinr

111

50µA, 616: IO45 A.
5mµÁ, 476; 500µA, 4S -:
37
ImA, 5m A, Ií1.1
each. "5" meter, ImA, 42 6. Other
napes and set n.n,lnble. L,I on

..

\

`I\

\

t.,
`\

r+' 0)

Sns,
x

I

, \\ ,

-^

all

necessary

fluids and pastes. Easy to
se.
no forms, dishes.

Price 17.6 'p.p. 21-

-,

p.p.

2

s

-.
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FNCLANOS LEAPING cOMPoNFNr&FQvIPMENr CENTRES
SOLID STATE -HIGH FIDELITY

AUDIO EQUIPMENT

MAYFAIR ELECTRONIC ORGAN
p.nt.,ln
ii i
A completely new development

-

Mono or Stereo Audio, Equipment developed from Dinsdale Mk.11 -each unit or
system will compare favourably with
other professional equipment selling
at much higher
prices.
P
9

7.:

µ

.

n

The 'MAYFAIR'

HR

FROM

service.

,

a

.io

L..

THE FINEST VALUE IN HIGH FIDELITYCHOOSE A SYSTEM TO SUIT YOUR
NEEDS AND SAVE POUNDS

Once

-,.
'

SEND FOR FREE BROCHURE (No. 21) TODAY!

TRANSISTOR

DEMONSTRATIONS DAILY AT '303' EDGWARE ROAD

,,,,,

...
'

%

D

s

.a.,

,a .r

'

rAP
4D

tape

EXPORT ENQUIRIES

Complete with full Bass Treble. Volume and Selector Controls
MA66 12 WATTS STEREO
We are pleased to offer two new designs with the choice of either mono or stereo systems These
BRITISH DESIGNED UNITS favour the user in so many ways, being suitable for use with all types
of PICK -UPS. TUNERS. DECKS and MICROPHONES -with fantastic power and quality /with

w*naOf.....

"

''
:i
s

It 4P

4kß

far greater adaptability with freedom for battery or mains operation Output is from 3 -16 OHMS
V !,,,i,., sou require a home or portable HI -FI installation, electronic guitar, P.A. System. Intercomr,
' ILL THE BILL
the MA7 nr '.
for complete
MA66
OPTIONAL
c.6C .6
rh.,
OR THE STEREO
MAINS UNIT P520 St ad. nail
1_1.). 1 O O "OST PACKING 5 EITHER MODEL
1- 1
choose either the
Suitable for either model
Illustraii r.
t FREE on request Demonstrations Daily at our 309 Edgware Rd Branch

HR

'

co

V .10.0

.

PORTABLE
GEIGER COUNTERS

ry

(
C
.__

,\

um,

Y

ensF on

H

f

WITH

.

If

.. 0

Oan

rots in.

oaar

sees.
TTI

'

22
24

10
10

25
26
29

0

-

'

-

Broc ores

300 Kc ,
MULLARD TRANSISTORS b 4 DIODES
PRINTED CIRCUIT CONSTRUCTION
BANDWIDTH
' HIGH FIDELITY REPRODUCTION
MONO AND STEREO

Air*

k+lY11.

MULLARD
t

SI71

4

2,

3

3600 m /aH OUR PRICE

6i- each

RM625 1035 volts 350 miaH
Pack of 8 Site.21 a i dose
OUR PRICE 10i. each
35v cells
i asily split into eight

,011

ideal for en
application where SMALL SIZE
HIGH CAPACITY and LONG
LIFE are reported

QUANTITIES AVAILABLE.

TOTAL COST [11.16.11.
DECODER [6.111.11.
EXTRA) ASK FOR LEAFLET 3
I C A B NET 20.,-

39 gob.

TRANSISTORS-

and Distributors requirements.

)

COMPLETELY NEW 1969 LIST OF
1000 types. Send for your FREE COPY
TODAY. (list 36)

from 5/Field Effect Transistors from 9/6
Power Transistors from 5/Diodes and Rectifiers from 6
S.C. R.'s

-J

v

0

(

>

Ç'f,4'trcted

O

O

6

8

8
19
19
0

II

9
11

II

13

5L55

19
14

5L75

29
35

SL95

A70 Mkll
B S R UA25 Mono
MA65
MA70
MA70

i,
-

19
publish

'0

0

12
9
12
15

12
19
19
12
5

28

t0

5

401 Garrard
Carnage Packing 7'8d

d.

L

all models.
,si

Ii
-

ti
-

avddebl

/6. 17

CATALOGUE

COMPLETELY NEW 9th EDITION (1969)

-

The most COMPREHENSIVE
CONCISE -CLEAR COMPONENTS

CATALOGUE

Complete with 10/-

-

6d

<P-

2025 Mono Steven GKS 15
3000 LM Mono/Stereo 9 TAHC

1

VISIT OUR NEW HI -FI CENTRE at 309 EDGWARE RD.

)

SEMICONDUCTORS

rp
3

'

L.d.
yy

ALL BRAN.
NEW at
huge Saving s

SP25 Mk
AT60 Mk

We purchase medium to large gtiantlins of
Transistors and Devices excess to Manufacturers

:

TV'

GARRARD
RECORD
DECKS

are

12 5

5/_
YJ

`.

`_$a

',

1

FROM STOCK in medmm to large uuantities e
E',
PRICES coupled with PROMPT DELIVERIES
TO OBTAIN YOUR COPY. WRITE TO US ion company
Headed Notepaper
our SEMI
please) mounting
CONDUCTOR BULLETIN For TELEPHONE QUOTATIONS
PHONE (01) 7231008/9 Eatn. 4101) 7230401 Earn 4

176.

_i
t

These cells

.

Track

speaker.

r

E

MANUFACTURERS-DISTRIBUTORS

WATT AMPLIFIER

Ask for

LONG LIFE
MERCURY BATTERIES
50',i OFF LIST PRICES

,

E7.16.6

PP9 battery

NEW- MALLORY
1

09.196

Ni

_ wii,
sae 2' ,1

1

59 6
69 6
49 6
59 6
99 6

Delivery from stock

PORTABLE TRANSISTOR UNIT.
Intercoms
A. t,
Bah
rRecord
Ampn
r
tin
notional a tine covered Wood cabini,

OUR

RMl2

popular VHF FM Tuner
now used throughout the
country for quality reception
or monophonic and with the
decoder stereophonic broad
casts There is o doubt
about it -VHF FM gives the
the reel sound Excellent
stability economic Ilyecced.
A

equipment to suit EVIRYPOCKIT

for all leading makes
AMPLIFIERS
TUNERS
DECKS
SPEAKERS
MICROPHONES
TEST EQUIPMENT
SYSTEMS

r

is

a

Aropürie,

All POST PAID

trard

MICE,IMNO NEW
E6 auk. with Me stem.
wad

QUANTITY.
SEMI- CONDUCTOR
BULLETIN Sting over 500 different davit. eyed.):

4

G E

W
palm

-,eve

iclo I
ircurt
2,2 Amplifier
Micromatic (Kit)
Micromatle IBud')
P24 Power Unit
Stereo 26
Ole Speaker System

aaratl

me akel

SINCLAIR EQUIPMENT

ltl

1

°NM..l

a tM

a

GRAVINER FIRE
DETECTOR UNIT

ü

I

omp serer
Kit composes: Deck.
Deck Amplifier, Cabinet and speak., with
MICROPHONE 7 in 1.200 It tape, spare spool
ALL UNITS AVAILABLE SEPARATELY
Tod.Y's
ASK FOR BROCHURE 6
Value C60.

- --p n

414,

a1,.

fat

P P.

rj

monthly payments of
8.0.

RHVTHaM UNIT
£59.10.0 pp 10

/PPP

BOO

VHF FM SUPERHET TUNER MKII

-

lit-f/

12

INVITED

lYserrn.aadrP

5

MAGNAVOX DECK. you need
MARTIN RECORDAKIT
The comprises a special high
nxeliry 6 valve amplifier end pre ainpilloer which comes to
on ts printed circuit board -in fact every.
Ming sambled
needed down to the last t screw FOR MAKING A
SUPERB TAPE RECORDER, which when built. will coin
pare favourably with instruments coating twice as much, net
sou need no experience or technical skill to bong this about
THE INSTRUCTIONS MANUAL MAKES BUILDING EASY
AND SUCCESS ASSURED

36 gns.

No.

10

B
les
drId.
Wr
fganl .
a

R6Y

Leaflet
d

s.
0

Dill". Bot C.°a'
um* r aM .glue lau
0..dalt ..
e.t
aait ktq.s a.ra °a
T

TRANSISTORISED
Test Equipment

MODEL
Power Supply
14
22
Audio Generator
19
30
R F Generator
31
12
10
32
C.R. Bridge
Inductance Bridge 20
33
Send for descriptive illustrated

,r

BUILD A QUALITY
TAPE RECORDER

Track

C,

NEW MODELS

NOMBREX
PRICE

To pet the best out of your

2

BUILT AND TESTED
Deposit £36.8.0 Et

Deferred terms available.
COMPLETE KIT
Deposit £29.19.0.
of E7.
tints
TOTAL C113.1g

ND VALVE FREE

Ask for BROCHURE 9

Gns.

INTEGRATED SOLID STATE TRANSISTOR POWER AMPLIFIERS

'---- ------

uunw

built the 'MAYFAIR' will then provide
years of enjoyable entertainment. ONLY 99
Call in. See it and play it yourself.

ORGAN COMPONENTS
We carry a comprehensive stock
of organ components for

All units available separately.

_---

ni

e

-

ail

instruments and a new Held for the none constructor
produces a mulmude of the most pleasing
sounds with a wide range of tone colours suitable for classic or
popular music The organ is fully polyphonic, that is full chords can be played over the
entire keyboard. Supplied as a kit of parts which includes 165 transistors. printed circuit panels
special fully sprung and depth of touch adjusted keyboard, attractive vynau covered cabinet with carry
handle. A complete detailed and diustrated construction manual Is provided with circuits and lull parts
lost All Items may be purchased separately. All parts supplied are fully guaranteed. Full after sales
mU61cal

-

COMPLETE SYSTEMS

£15.5.0

'

Acclaimed by everyone

worth discount vouchers

FREE WITH EVERY COPY
32 pages of transistors and semi- conductor
devices, valves and crystals.
* 210 pages of components and equipment.
70 pages of microphones, decks and Hi -Fi
e
equipment
*

,.

per,_...

-is

I

DISCOUNTS
Ask for Hi-Fi- Stock List Leal/et 16.17
IT WILL PAY YOU TO PAY USA VISIT 1
ALL

H ENRY'S RADIO
OPEN MON.-SAT. 9 a.m.-6 p.m. THURS. 9 a.m._I p.m.

6,500 ITEMS
e''

3 20

BIG PAGES

Send toda l'6 et

Post

303 Edgware Road, London, W.2. Mail Order Dept.
all types of Components, Organ Dept. (01) 723- 100e19
309 Edgware Road, London, W.2. High Fidelity
Sales, P A. and Test Equipment, Record Decks(o1) 723-1163

www.americanradiohistory.com
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BEST PRICES BEST PRICES
Thanks to a bulk purchase
we

WE ARE BREAKING UP COMPUTERS

can offer

COMPUTER PANELS (as
shown) tin. x 4in. 10 for 10/- +

CONNECTORS

k p. Guaranteed min. 35
translators; 25 for LI p. & D. 3/6
min. 85 translators: 100 for 65/ -.
p. & p. 6/6. min. 350 transistors:
1.000 for £30 + carr.
SPECIAL OFFER: 500 TO18
transistors on boards for L4 -I1/6 p.

BRAND NEW

P.V.C. POLYESTER & MYLAR

MOST MANUFACTURERS' SURPLUS
STOCKS ARE SOLD TO

UNITED ELECTRONICS

4/6 p. & p.

RECORDING TAPES
reputable
Manufactured by the
British cape firm, our tapes are boxed in polythene
and have fitted leaders, etc. Their quality is as
good as any ocher 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.

3in.
53ín.

S.P.

2/8/2/6

160fc.

900ft.
225ft.
3in.
L.P. J 51in.
1,200ft.
350ft.
D.P. !3w.
l 51 n. 1,800f t.
i

101-

4/6
16/-

Sin.

lin.

We pay the highest prices
Contact

POWER TRANSISTORS aim.

world -famous

600ft.
1,200ft.

500ft.
7in. 1,800ft.
Sin. 1,200ft.
7in. 2,4001t.
Sin.

to 2N174 ex. a pt.
D. & P.1/6.

4

for 10/ -.

Above on Finned Heat Sink. LI for 4 + 5/- D. & P.
PANELS with 2 power transistors shn. to 0C28 on
each board + components. 2 boards (4 X OC_81
10/.. D. & D. 2/..
TRIMMER POTS on 2' x 4' bds. + other components. 100 51. 50011, 15E, 20K. Please state
requirements. 5 for I0 /- + 2/- D. k P.
OVERLOAD CUT OUTS. Panel mounting In the
following vale m 5/. each: 2, 3. 4, 7. 111 asap.
TRANSISTOR COOLERS TOS. 7/6 doz.
18/- doz. T018. 8/- doz., p. k P. 9d.

6/9h
8/6

MINIATURE GLASS NEONS.

13/12/-

Above at 150 PIN ".

20/-

COMPACT TAPE CASETTES AT
HALF PRICE
60, 90, and 120 minutes playing time, in original

plastic library boxes.
MC609, -each. MC 90 12,6 each. MC 12018 3each.

STARMAN TAPES

UNITED ELECTRONICS LTD
12/14 Whitfield St., London, W.1
Tel

:

3 -580 4532. 01 -580
1

01-636 5151

on

PIV.

1

1

16

Telex: 27931

BEST PRICES BEST PRICES

12/6 doz.

DIODE BRIDGE RECTIFIERS
12 - + 2/- D. & D. ea.
4) :cups. LI ea. + 3/6 D. & P.
LONG ARM TOGGLE SWITCHES. ex. emit.
SPST 13/6 doz. LI'8'L I5;- uz. 1'. & p. all types
150

10 amp.

FINNED HEAT SINK.

2/- doz.
New Mixed DISC CERAMIC
150 for le/- + 1/6 P. & p.

Postage on all orders 1/6

Mr. Astor or Mr. Kahn

LARGE CAPACITY ELECTROLYTICS
4ün.. tin. diem. Screw terminals.
All at 6/- each + 1/6 each p. & P.

CIRCUITS
and

AN EVEN BETTER BUY AT

EXTRACTOR /BLOWER

35 /-

FANS

K.

each. P. & D. 5/6.

KEYTRONICS.

Ashford 53020

London, W.8.

52

EQUIPMENT

MANUFACTURERS

Let us solve your problems

(PAPST) 100 C.F.M. 4t x 41 x tin.
2800 B.Y.M. 200/250 volt A.C. 35 /-

ASHFORD, MIDDX.

ELECTRONIC

Large and small quantities
Full design and Prototype
Service and Assemblies at
Reasonable Prices.

72V d.c. wkg.
45V d.c. wkg.
25V d.c. wkg.
25V d.c. wkg.
12V d.c. wkg.

4.000mF
6,600mF
10,000mF
16.000mF
25,000mF

28 LINKSCROFT AVENUE

PRINTED

CAPACITORS.

J. BENTLEY & PARTNERS

18 GREENACRES ROAD. OLDHAM

Earls Court Road.
Mail order only.

Tel: 061-624 0939

WW -134 FOR FURTHER DETAILS

Crystal Controlled FET Converters
FET

Preamplifiers

(suitable for
masthead
operation)

COLOUR TELEVISION
VOL.

Employs the latest FETs and circuitry
to provide noise figures of laboratory

standard for utilising
working conditions.
Front -end.

2

in

coupled

Texas TIS88A FETs (secoupler

ahead of

mixer, RCA 3N141 dual gate MOSFET.

Cathodeon HC /18 VHF crystal. Silicon planar miection stages. High 0 break in mixer gate
Glass fibre printed circuit board with Individually screened coils and the latest sub

miniature VHF components.

SPECIFICATION
Frequency Range:
Output Frequency:
Bandwidth:
Gain:
Noise Factor:
Cross Modulation:

Blocking:
Size:

Weight:
Power:
Price:

25 to 300 MHz.
2 to 100 MHz.
Up to 15% of signal frequency C?) -3 dB.
35 dB.
1.0 dB Qa 150 MHz. 2.0 dB @ 300 MHz.
30 mV.
40 mV.
1

I:

PRINCIPLES AND PRACTICE

P. S. CARNT, B.Sc.(Eng.), A.C.G.I., C.Eng., F.I.E.E., Leader of
Colour T.V. Group Laboratories, R.C.A. Ltd., Zurich, and G. B.
TOWNSEND, Ph.D., B.Sc., F.Inst.P., A.K.C., A.M.I.B.M., C.Eng.,
F.I.E.E., Head of Engineering Research, Thames Television Ltd.

practical

lected) In neutralised cascode. Link
bandpass

ILIFFE BOOKS

} "x2} "x4 }"

10 oz.
12v. DC

E

£30.

Preamplifier £20.

12 ma.

A working knowledge of black and white television is assumed,
and while the treatment is largely non -mathematical, the more
advanced mathematics are given in the appendices. Most aspects
of transmission and reception are discussed, though the emphasis
is on the latter. For the service engineer, chapters on fault- finding
have been added which illustrate the practical approach. Block
diagrams and full circuits are included.

CONTENTS
Colour Measurements. Colour Picture Tubes. Cameras and Film
Scanners. Transmitter Coding. Specification in N.T.S.C. Systems.
Transmitter Coding Circuits. Introduction to Colour Receiver
Design. Colour Receiver Amplifiers. Colour Receiver Decoding
Circuits. Colour Receiver Reference Frequency Generators.
Operation of the Shadow Mask Tube. Colour Receiver Test
Equipment and Performance Measurements. Receiver Installation.
Colour Receiver Fault Finding. Monochrome Reception on N.T.S.C.
Signals. Shortcomings of N.T.S.C. Systems. Appendices.

487 pp.

S.A.E. for further technical information

JXK CONVERTERS
PEEL HOUSE, PORTERS LANE, OSPRINGE, FAVERSHAM, KENT

233 illustrations.

-8

in colour.
16 pp. plates
86s. 8d. by post.

85s. net,

ILIFFE BOOKS LTD.
42 RUSSELL SQUARE, LONDON, W.C.1

Telephone: Faversham 2064

WW-135 FOR FURTHER DETAILS
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HIGH POWER STUD MOUNTED

INTEGRATED CIRCUIT AMPLIFIERS
H.C.A. TYPE CA 3020 TO6 encapsulated 12 lead Audio Amplifier
equivalent to xeven N -P-N Transistors, three diode. and eleven
resistor.. Maximum Power Output 550mW. Bandwidth 8 me /..
Total harmonic stortion I% Sensitivity 3.6mW. Max. peak
aline! input A 3V. Max. signal current drain 47mA. Voltage
required 3 to 9V. PRICE 30/ -, P. and P. 2/.
GENERAL ELECTRIC TYPE PAW Epoxy moulded four -In-line
8 pin package plus heat slat lead, equivalent to six NP -N
transistors. one diode and sin resistors. Max. power output I
watt. into 16 ohms. No transformer required. Full signal current
drain 166mA from 32V source. PRICE 40/. P. and P. 2/-.
Supplied complete with application data.
GENERAL ELECTRIC TYPE PA234 -Epoxy moulded fourInline 8-pin package phis heat sink lead equivalent to seven transistors. three diodes and three resistors. The circuit is a complete
1 -watt A.F. Amplifier and requires only three resistors and three
capacitors. Power sopplles 9 to 25V. Load Impedance 8, Ili and
22 ohms. 1 watt output for e00nIV input. PRICE 27/8 p.p. 2 /-.

SLIDEWIRE

WHEATSTONE
BRIDGE

E15.15.0
Battery Powered Portable Resistance Bridge. Range 0.3 to
'.O ohms with multiplier settings of 0.1.1- 100 -1000, providing
rsurhig range of 0.06 to 60,000 ohms. Accuracy in the
middle 3 ranges -0.6% approx. PRICE
815 15 0

TRIACS TYPE 40432

THYRISTORS

Gated bl- directional Silicon Thyrfston with lntegnl trigger.
The triac will control up to 1440 watts at 240V mains frequency. Supplied complete with heat sink, dare Meet and
application sheet* for motor control and dimmer circuits
97/8 each.

Low tueront
Blue spot; 200 pie 5 amps. Cate Voltage 225V ab
120mA
12/8
NW currant
CR 80.021A. 80 Amps. 25 ply
85/.
CR 100-IOTA
30/CR 100.201A. 100 Amps. 200 pie
CR 150
100.215A.
-215A. 100 Amps. 260 ply
40/CR 100.301A. 100 Amps. 3051 pie
45/CR I00 -351A. 100 Amps. 360 ply
50 /CR 100.401A. 100 Amps. 400 pie
00 /CR 100.501A. 100 Amps. 500 pie
70/For all CR series Minimum gate firing voltage Is 3V at 1500A

UNIJUNCTION TRANSISTORS 2N2M4
Power dissipation 300mW R.N.H. Base- toBase voltage 35V
max. Peak emitter current 20A. Suitable for triggering
of thyristors. 12/8.

0A2
()A3
OB2

083
UC2

0C3
(103

6/- SAKE 5/- BEVE 12 /-'
8/0 OAKS 11/8 SEWS 12'3/- ßF4
O/- SALO
35 -

9/.

GAMS

15/- CAMS
8/5 GAMA
6/- SANA

SP50
5/.
4/. 0FSOB

IA5IiT 5/- 6AQ6 8/.
IA7OT 7/8 SAQB 10 /6/15/- BARS
1B30T 7/- BARB
6/.
I COOT
6/8
51- OASS
lAD4

-

8

8/- 6F7

BF11
61,13
OF14
61,15
68.17
61,18

-

-

112

;8 041

7/- 6P23 1 .1550T ß/- 6A870 15/- 6P24 1 11E4
6/- 'SATO 4/6 6F26 1 ,a6
6/- 6AU4OTA 6F28 1 '182
9/- 80118 1 /0166K6 1 /182A
8/8 6AU5aT
184
5/
ú°WB 1 /11.4116
e
68
/
10/- 6JeOT
/8
4/- SAUS
5/0
BAVB
OJB
104
8!6
0/1V2
8/9/- sAweA111- 6.17
X2B
7/- 8AX4aTB 6K6OT 9/0/I 22
8/- 6E7
25/1

Iii
1

2A0

2026A
2C34

2C39A140/2C:40

2('50
2C51

2060
2063
20W1

2027
2E22
2E26

2x2

65/.
40 /8/12/701 -

12/-

85/27/6
5!11 -

1

u2.
:;C43

I-

40,80/-

:i1/2lA 40/.
,:E29

. H4
,t'4

60/-

88

8/6
90/4T11A
9/:,1240 Y 10/s040 5/8
.)C40B 7/5t'40 718
5Y3OT 5/8
5Z3
8/.
7/6240
6/30L2 14/13A80
5/8
13AB4
6/6
8A87
4/6AC7
4/4632

BAF4A 9/.
9AO5
3/6

6A07
6A116
GADS

0.9

81

18/-

201.1
20 P3
20P4

lO

-

55A3

1912

-

90A0
90AV

E70
0

s

/-

,

35/8/10 /-

819

10/513

A

MUST

1411

/-

I00V,

¿Wipation: 4.7, 0.6, 6.5 82, 10.0, 12.0, 13.0

Dß18, 6 tate NsYPaMae: 22. 27. 33, 39, 47, 66. 68, 82,

All at 7/8 each. Orden for ten or more (may be mixed! 6/9 each.

MULTIMETERS TYPE

1011-IT

24-range oreciaion portable meter. 5,000 o.p.r. D.C. Volts
2.8.10.56.2í0-500.260017. A.C. Volte: 10 -50. 100.260.000.25151 V.
U.C. current 0.6.5.60.500 mA. Resistance: 2.000-20.O00 ohmr2
-20 megohms. Power output calibration for 600 hm. line
56/5/-. P.P. 7/6. Dimension.: 7110. o Sin. + 31in. Weight 311h

TYPE MFI4
D.C. Voltage range 0-0.5- 10.60.260.500V.
A.C. Voltage range 0. 1050- 200.600V
D.C. current ranges: 600µA.10.10OmA.
Resistance ranges: 100M0-1M O The meter Is also calibrated for
capacity and output level meuurements. Sensitivity 20000V.
Accuracy t2.6 -s for D.C. and ±4 "ó for A.C. measurementa.
Dimensions: 411n. x 311n. x Itin. Price 84/5/ -.

WHEN ORDERING BY POST PLEASE ADD 2'6 IN
L FOR HANDLING AND POSTAGE.
NO C.O.D. ORDERS ACCEPTED.
ALL MAIL ORDERS MUST BE SENT TO HEAD
AND
NOT TO RETAIL SHOP.
OFFICE

EP34
EP80
EP83

10,
4/11

RPM

6/A

8l-

EPOS

EE89
FF91
EF92
EP93
EP94
EP96

RPM
EF97

5/.
4/.
7l6
4/5/6/3/6
10/-

EFI63 01EF184 6/8
EF804 20/.
EFBl4 13/E1160
7/EK32
6/EK99 4/
9/
E1.34
EL36
E1.38

8/

92/

FN'4,800

12/-

0180/2M

87/6

OC10/3B

25/-

C4C10/4B

461-

OCIO/4BI.

56/-

51H41

LAI"
ML4

7/. P1.83
9/- PL84
71-

7/-

-

oC12/48

0D00831412/6

Bp.

0Na

8/- P12f04 15/- UBLI 8/6
7/- P1809 807- ucw2
8/P1.802 1a/ UOC84 9/10/- PM84
- 1iIX86 7/MT17 80/- PY31
- UCF80 9/8
ORP12 8/6 PY32 10/. UCH21 9/8
ORP80 8/- PY33 12/- UCH42 9/6
0RP6I 5/- PY80 6!
UCH43 10/ORP9022/9 PY81
5/6 UCH91 6/6
ORP9322/- PY82
5/. UCLe110/PABC807/6 FY83 6/6 UCL82 71PC86
111- PY88
7/6 UCL83 9/6
PC900 we PY301 14/- UP9
10/PCC84
8/- PY600 2$/- UP42 10/P86 716 PY801 /- UP43 101P89 9/6 PZ30 7/- UP80 7/PCC189101- QQV0320A UP85
7/3
Poc5051811061- UF69
7/MSPEN/T

PCF801áé
PCP82 6/3
P(:F88 8/6

Qß1203101- 1711184
QU37 271- Uu5
UUB
QV03-I2

PCF87 1bb/8/18/0N10190/- PCFe0014/- 0'06-259/.
OS-2591ORIOA
1- P(:F801 9/. QY2-126A
ORD71
- PCP802 9/160108100 50/- PCFe06141- QY4250A
08I0E 66I- PCF8081218801.
081011 40/- PCFSOS
QY4.400A
0512D 85/lU8
0847X 60/- PCH2o5
Rto
30011711//,166---

09070000113°135,1551/5.-

PCLel

EI96

9/8
8lOZ33 13/ PCI85 9/6.
0Z34 10/- Pci88
/6
HAB0808/- PCL80 17/HBCW U6 PCL800
5/6
HBC9l
17/8
HP93
6/- PCL80115/HP94
5/- PDa00 90/11K90
6/- PEN4A 7/8
RL23
8/- PEN4DD
HL23DD6/HUI 6/- PEN26 7IÓjHL42DD8/- PEN40DD
HL92
6/12/RL94 10/- PEN48 7/HLI33DD FR/gy&y 9/.

5/- OZ90
OzTt

EL300 22/EL600 17/EL803 12/-

EL52I 10I-

ELM 17/LreO

7Ì-

7/8

111181

7/10/30/EN9l 6/7/.
EYM1I
EYAO
2/6
7/.
&Y81
E1184

EM87
EN32

EY83

Y5ot 15/8 PCLe2
7l- PCI83
93/08 PcLe4

101-

8/998///666-

g/6
8/8 KTB g6%.
EYR7
8/- KT33C 12/EY88
87- KT38 17/6
EY9I
4/. KT4l
EZ40
7l6 KT46 201EZ4l 8l8 KT63
0/EZ80
5/. KT66 20/ROSI
5/. KT71 7/6
EZ00
KT88
4/8
29/F(Á7 80/- I.P2
7/E984

/-

EY88

MEI401

FW4/500

12/-

ODO

8P41

6/ePBt
TI)03-10
100/7/-

TH233

TH2321 7/7P2020 716

TT16

MI

TZ40

1118/20
1.119

10/10/PPL20013/PP8I8 14/PP88

PI83
P1,36

PI81

20/- PL82

7/.
10/7/9

81-

701-

18/40/-

8/-

1418

1326
17152361

14/S

033

30-

1370

U281
U282

4020

85/a6/-

U22
U26

PEN384 9/. Uel
PKN463DD U191

PENDO

UTAI
0184

lQ19I1QÌ- Úñéo

EIAt 9/8
EIA2 10/ELel 9/.
ELM 7/6
ELM 4/6 OTEI30T
19/- R17
ELA3
7/6
15/- pci80 15/- R01.240A
ELM
8/- OU60
F.LUO

874

Mu

OCICA 98/OCIOB 35/- PCC80618/- QQVOB-40A
aClOß/L
PCE800
1061OC1oD

UBCYiI

6I6 UBP80 6/6
P1251018/6 UBPe9 7/-

8/-

4-

10/14/-

8l8/-

UY1N

1ié

l6a/-

7/-

9/.
7/-

UY2l

9/9/8
7/9/6

VUnI

818

VU133

8/8!-

UY1ULt101

UY41
UY82
UY55

20/10/..-

6l-

vu1211 181-

VUls4
Wlo7

7/.
7/-

00729

101-

W78

x86
x78M

x81

xcu

9/76

lb7l-

12l6
xC12 0/6
XC12T 8/xm6 4/6
xCIOT 7/XC23 17/XN3 22/Y81
9/Y85
5/Z309
8/Z8I9 55/M 30/
Z700U 8/z700W 15/-

Z620-

11/8 Z719
1/403
8/U404
5/- z729
U801 17/0 Z800U
UABC80 8/- ZBOIU
UAF4l 916- Z803U
UAF42 9/
1.1301

CBC41

4/8
S/80/30/16/8
8/B Z900T 13/-

WE WANT TO BUY:

Head Office:

4C35- 50'- paid subject to test.
your special valves and tubes
surplus to requirements.
723A113: 2K25;
Please offer us

44a WESTBOURNE GROVE, LONDON, W.2
Tel.: PARK 5641

/ßi018

VALVES
FIRST QUALITY

UL88 131- EC80 11/6
7/- AC/HL/
7l9 5654
48/- 6670
18/DDD 10/- DL9I
5/- ECxB 11 /.
/- AC/80 131- DL92
46/- 6872
8!- .BL3l 24/.
0,18 1716
90C1
6884
AC/TRI
8/13L93
1214/- ECC33 10/1151011
i$Ì9000 25/. 5718
7/6 BQ6
AC/VP2
DL94
6/8 EGC34 8/24/uLD1110/- 2508
9/- WY 25/. 6761
DL96
7/6 ECC40 10/é
AC2/HL 91- DIN
17/01'13 19/- 26C1.16 12/7/OPt4 18/- 261NOT 8/6 16052 11/- 0796 28ä- AFX203
111810
LBIO 15/- ROCS'
0/10Y
17/6 25Z40 8/- 16053 10/- 6814A 12/.
DL819 2ÿ7//- ECC82 bl9
1103
7/- 26Z6
8/- 160C4 101- 6840
ARP12
DM70
11D6
7/. 26Z6OT
262E
35/- 6842
6/.1 E084 6l8
DY88
S01- ARP38
65/287B
80/- 5847
ECC85
5/60/17/6
12AB5
26A7OT1L- 304TH
5879 17/6 AWO
DY8802 9Ì ECC88 7/6
76
12AB7 6/26/5881
8/- E6OL 52/0 E089 11/1716 A7.1
12AC6 7/. 27MI
66/- 307A 1Qj- 6888
40/- AZ19 101- E80CC 20/- ECC9I 3/6
BAxOOT
ORSO
9/. 310A 25/- 6060
4I- 12AD8 0/- 281)7
91- Ee6CF 27/8 E18910/7l6 AZ31
9/- 12AES 7/6 30A5
71- 311A
81. AZ41
12/8 6K23
35/- 6064
7/6 EeoF 20f- ECC80414/8AX7 10/- 6E25 151- 12AL6 7/6 30C1
6/6 313C 25/. 6073
9/- AZ60 10!- E6oL 17/- EGCe0714/11B40 15/- 6L1
9/Z CIA
19I- I2AQ5 7/. 30C16 14/- 328A 35/- 0074
90!- ROIL 20/- ECPBII 8/6
6E7
7/- 6L6OT 6l6 12AT6 4/6 301217 15/- 329A 30/- 6080 27/
COJA
ROOF
201- El'Ffe2 6/6
6580 2/6 6L7
ei- 12AT7 8/- 30CI8 14/- 716A 40/- 0140 87/6 CBLI 115/15/. E54L 816 EI'F83 14/8BA6
12A1.17 5/9 30P6
4/- 6L18
161- 716E
70/- 01468 47/6 CBW1 151- E55C 23/- F.l'FNS 9/8
13BA7 15/- 61.020 5/8 12AV8 5B 30F1.1 16/- 716C
80/- 6360
4/- CCH36 9/- EeACC 12/8 F.cF20)1316BC6
3/8 ON7üT 6/8 12AV7 8 - 30PL12
BBEB
4/8 BPI
111- 12AW620 17/6
BBPS 15/- 61.25
13/- 12Ax7 5 8 30FL13 8/88080 11/12/6 12AY7 10 - :wFL14
BECAUSE OF INCREASE IN PURCHASE
BBHB
12B4A 9 6
8/7
14/6
TAX AND IMPORT RESTRICTIONS WE
BBJS
8/8/- 8E7
7/. I2BA8 8 - 301.1
3uLt5
88E4 90/- 6847
7/- I2BA7 O 18/ARE FORCED TO INTRODUCE
SUROBK7A 9/- 88C7
18/- 12BE8 8 - 30Lt7 181eBL7OTA
6807
6/ 12BH7 6 - 3uP12 15/CHARGE OF 1d. PER SHILLING. THIS
12BY7
14/68117
:0P19
10
11/77Ì
BE ADDED TO
SURCHARGE
BBNB
12CU6 15, 30PL1 15/7/6 6837
8BN8
90¡- 3dPL13
8/- 68E7
8/THE TOTAL OF EACH ORDER.
BBQO 12/- BBL7aT 8/6
7/6
OBQI
7/- 6SN70T6/8 I2K7OT 7/. 30PL14
6BB7 18/- 6807
7/- 12K8OT 8/14/811E8 121S 68R7
9/. 004
7/- 12Q7aT 8/- 36A3
25/. CY3l
7/- E900 8/8 ECFA0439/90/- 6360
6B87 25/- OTe
0/- 128C7 4/6 3085 ,19/- 807
9/. ECH36 11/9/. 0388
75/- DA90 C- S91H
BBWB 13/0 6040T 18/- 128P8
9/. 36C5
6/6 811A 30/- 8807 150/- IMINO 10/- E920 91- ECH42 10/120F7
9/36136
ISUS
6/6
812A
6803
DAP41
6BW7
18/47/6
10/- EI38L100/- ECRet 5/3
50/65X4 4/6 BVBOT 6/- 12807 0/- 361.80T 8/- 813
75/- 0922 12/8 DAF91 4/6 &1800L 8/- ECR83 8/BBZB
8/- 6X4
4/6 128147 4/8 36W4 4/8 818
26/- 6923
95/. DAF92 8/6 E180P 17/6 F.CH84 9/0BZ7 10/- SXSOT 5/- 12837
401- DAP98 7/- E1B2CC$3/- BCL80 7/4/6 36Z3 10/- 8295 00/- 6939
BC{
8/. E18eF 22/- EcLt(I 7/8
12eL7oT
36Z4O
4/8E8
8:í2A
5/8
11/8/- DC911
55 /- 7025
8060
36Z40T
&nIOP 57/6 ECL82 61837
5/8 6Y60 11/6
15 /- DET22
15/- 7199
EA52 85/- IICL83 1016C9
17/3 785
10/- 128N70T7/6
30 /8/6 848 900/- 7651
BCBB
76/
OT18 Á66A 14 /- 7661
EA78
5/- 786
11/10/- DST23
8/8 ECL84 10/12807
757
6
22/6
EABC80 8/- Ec1.85 l0/6
872A
7681
8/71.
7I6
55/6C01
OCHO 11/- 7
EAF42 9/- ECL88 8/1318 12857 5/6 6055 19/- 854
101- 7586 22/6 DET2
2/- 7KC57
eCe
L
50/- 7691A 20/ECLL800
10/- 128Y7 6/- 6OISOT 7/8 927
1101- &AP801
8CW4 121- 7O7
7/17/8 12X4
7/8 53KU 13/8 931A 651- 7805 22/8 DF96
10/20
OCIO
7/- 7y;
9/. 13D3
&9 5800 45/- 1806
7/8 8002 110/- UHBI 10/- ERC33 8/- EF9
01300 13/6 787
12/- 1467 15/- 75
9l- 2030 15/- 9002
5/6 111,1101 9/- EBC41 8/6 EP38
516DK8 8/- 7N7
9/. 0E32 7/8 EBC81 6/- F.F37A 8/22/8 19AQ5 8/- 76BI
8/8 5544 120'- 9003
8DQ5 22/- 71"4
8/9/- 19E2 12/6 76C1
81- 5646 150/- A2134 10/- DK40 101- EBP80 7/8 EP39
6084 15/- 77.4
8/DK91
EBP83
EP40
8551A
A2293
7'8
3
65/6/9/300/19/0/jdDTB
9/.
8/- 911R'0 7/- 1908 25/- 89A1 12/6 6567 80/- AC/HL 7/- DK92 8/3 EBF89 0/- EF41
OESaT 8/- 1002
5642
10/- 200/ 69 /6
7/6 EBLI 18/- EF42 13/111- AC/HL/DD DE96
SEAS 11/- niUi
éáAl
817/.
Ì6 6661
5/8/- DIBe 25/- EBL21 11/- EF60
6A86

18.0V.

6

1
1

\

I5°;, ZENER DIODES

MIMI Dß16, 8 with

MH4

FULLY
GUARANTEED

%

2 3

Cables: ZAERO LONDON
Retail branch (personal callers only)

TOTTENHAM COURT RD.,
LONDON W -2. Tel LANgham 8403

85

A.R.B. Approved for inspection and
release of electronic valves, tubes,
klystrons. etc.
Please send foolscap s.a.e.

for full list of valves, tubes and semiconductors

:

WW-136

FOR FURTHER DETAILS

www.americanradiohistory.com

Wireless World, May 1969
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(*excepted)
TIONS.

No.
Ia

..

OF

15
10

..
7A ..
7B ..
7C ..
7D ..

8A ..
9A ..

10A

.

IIA..
12A ..

LS

3

L3
L6
L4
L3

2
30
20

5/15/9/6

[2

Ell

IS
IS

E7

10

10
5

L4 IS
L3 S

30

E8
E6
E3
E2

IS
10

E2
E9

7
7

10
5

[3

2

48-56 -60
6-12
6-12
6-12
6-12
12-24
17 -32
9-15
6.3
30- 25-0 -25 -30

17
5

2

20

3 -12 -18

8/6
8/6
7/6
7/6
7/6
61-

I

50
20

[2

6'6
6/6
8/6
7/6
6/6
7/6
7/6
6/6
6/6
5/6
5/6
9/6

12
S

2

LI

15

E2

S

2

L3

S

L

I

I

8

ES

Regulation between 7 -IS volts D.C. at 20 amps. Fitted
ammeter. 0-I5 D.C. voltmeter and overload protection switch. Built to a very high specification. Bench or
rack mounting. Size 19 x 8 x 17 ins. A.C. input I10v.
50 cycles. Ex equipment but guaranteed in perfect condition.
Maker's price in excess of 0200.
Our price 1.25. Carr. 30 240/110 volt, 400 watts, Mains Transformer available if
required. [3 extra.

0 -30 D.C.

HIVOLTRONIC LTD.
High Rate Discharge Capacitors
045 mfd. 20kv. wkg. I¡ X 71 x 9 ins. Brass strip contact

56

TEDDINGTON REFRIGERATION THERMOSTATS. Type
QJ with control knob. IS -. P.P. 3 6.

I

connections. Unused. Fraction of maker's price.

L6 10s. Carr.

CRAMER CONTROLS SYNCHRONOUS
MOTORS. 220 -240v. A.C.

7- 8- 10- 15- 17- 25- 33- 40 -50V.
2.4.8- 12- 16-20- 24 -32V.
5. 3-6-9-12-15-18V.
1.

TRANSFORMERS

No.

4.

No. 5.
No.

6.

No. 7.
No. 8.

No.

9.

No.

10.

x

3

in. 45 -. Carr.

COLVERN INSTRUMENT POTS. 2012.2 /in. dia. 8 6. P.P.
220u. 3 in dia. 8 6. P.P. 2 -.
I1in. dia., 76. P.P.
BERCO CERAMIC POTS. 1.5 K

5

2 -.

Square. 0.150 m.A. ISs. Od. 0-1 m'A. 2Ss. Od. 0 -500
39s. 6d., 0 -50 micro :A.

inch Round. 1-0-1 m /A. Scaled. 150-0-150. 195. 6d.,253-0-250

micro'A. 25e. Od., 0 -500 micro, A. I9s. 6d.

SANGAMO WESTON

2Ss. Od. P. & P. 2 -.

CONDITION INDICATOR for Wireless Set
2

HP 311. Contains

inch Round 0 -100 micro A. Meter. 27s. 6d.

G.P.O. TYPE 3000 RELAYS.

7511 3 M.

I

C.O.

I

P.

&

B. 3

P. 6 6.

for IS -,

Switch contacts, IS amps., 250 volts
A.C. Control knob can be set
between 30 secs. and 6 mens.
Complete with chrome bezel and
knob. Brand new 17/6. P.P. 2/6.

TRANSFORMER

AUTO TRANSFCIRML;15
240v:110v. or 100v. Completely Shrouded fitted
with Two -pin American Sockets or terminal
blocks. Please state which type required.
2
3

4
S

6'

1000
1750

ISIb

25 lb

17
7
L3 7
15
L4
E6 12
L13 10
L16 10

[2

Corr.
6
6
6

0
6
0
0

4

6

5

0

6
6
7
10
12

0
6
6
6
6

2250
301b
'Completely enclosed in beautifully finished metal case
American sockets, neon indicator,
with
two
2
-pin
fitted
on /off switch, and carrying handle.
75

AMERICAN WILLARD, miniature accumulators 6v. 14 A.H
X 4ins. wt. 4,zs. 7 6 1 l' 6.

size i x
,

1

/

3M 459. !in. 3.600
feet. Suitable for video. Brand new in maker's sealed cartons.
List Price L18 10 -. Our Price E3 19'6. P.P. 5 -.

SCOTCH MAGNETIC TAPE. Type

OIDS

23v. A.C. CONTACTORS

v.

.

contacts.
2' -.

A

.

Size

P. & P.

MICRO SWITCHES

BERCO SLIDING RESISTORS
1004 ohms.
30 ohms. I

I

amp. Single tube slider SSs. Od. P. & P. 7'6.
amps. Single tube slider. Right angle geared
P. & P. 4/6. 758 ohms. 0.7 amp. Double tube.

76.

SELENIUM F.W. BRIDGE RECTIFIERS
Max. A.C. input 36v., D.C. 8 amps. 29 6. P. & P. 3/6. Max.
A.C. input I8v.. D.C. 8 amps, 22 6. P. & P. 2/6. 4 amps
15 / -. P. & P. 2 -. 21 amps. 9'6. P. & P. 2 -. Supplied new and
guaranteed. Not to be confused with surplus types.

TWIN TERMINAL BLOCKS

Air Ministry Type

5

C 430.

Cartons of 50.

17

6.

P.

& P. 2 6.

T.C.C. VISCONOL TUBULAR CAPACITORS

I mfd. 2.5 kV. O.C. wkg. at 60
C., IS -. 0.1 mfd 8 kV D.C.
wkg. at 60" C., 7/6. 0.1 mfd. 5 kV. D.C. wkg. at 60° C.. 5 6.
0.05 mfd. 10 kV. O.C. wkg at 60° C., 7'6. 0.02 mfd. 12 kV.
D.C. wk g at 60' C.. 7 6. P. & P. all types ? - each.

HIGH CAPACITY TUBULAR ELECTROLYTICS

25.000 mfd. 12v. wkg., 12.6. 6,300 mfd. 63v. wkg., 8 6. 4.000
mfd. 60v. wkg., 7/6. 1,250 mfd. 180v. wkg.. 7/6. P. & P.
all types. 2'- each.

AMERICAN OIL-FILLED CAPACITORS

8

mfd. 1,000v. D.C. wkg., IS -. P. & P. 2 6. 8 mfd. 600v. D.C.
8 6. P. & P. 2 -. 4 mfd. I.000v. D.C. wkg., 8 6. P. & P:
-. 3 mfd. 1,000 mfr1. 1,000v. D.C. wkg., 7 6. P. & P. '- -.

wkt.,
2

A.C. CAPACITOR

60 mfd. 275v. wkg., 37 6.

P. & P. 5 -.

mfd. 300v. wkg.. 12 6. P. & P. 3 -.
mfd. 250v. wkg., 7/6. P. & P. 2 -.
mfd. 250v. wkg.. 7/6. P. & P. 2 -.
mfd. 400v. wkg., 6'6. P. & P. 2 6.

18
13
12

SPECIAL OFFER. BLOCK CAPACITORS

G.E.C. 8 mfd. 600v. D.C. wkg. Six for 29 6. Carr. 7 6.
Dubliner. I mfd. 600v. wkg. Six for 9, -. P. é P. 36. T.C.C.
2 mfd. 500v. wkg. Three for 7'6. P. & P. 2,'6. T.C.C. 0.1
mfd. 500c. wkr. Six for 6' 6. P. & P. 26.

L.T. SUPPLY UNITS TYPE S.E.S.

DIGITAL HOUR METERS

A.C. input

figs inc. I IOths, /100ths
40v. A.C. but complete with
transformer for 240v. A.C.
operation. All in plastic case.
Size 61 x 61 x Sin. Condition as new 45/-. P &P 5/ -.

volts. D.C.

6

1

A. Sec: 500 m W.

Burgess Type CRK2-524. Lever operated.
Make or break (3 tags). Three for 12s. 6d.
P. & P. 2/ -. Many other types available.

WESTERSTRAND

FOSTER VOLTAGE REGULATOR

Make

H D

I

x lins. 7s. 6d.

SSs. Od. P. & P.

Special offer 31 inch Round Panel Meters. Double reading,
0-50 and 0-100 micro /A. Scaled 0 -8 and 0 -16 Kilovolts. Brand
new in maker's cartons. List price over L5. Our price

Double wound. Pri: 200 -240v. Sec: 0 -270v. 20A. continuous. Built into metal case on wheels. Overall size II x
9; x 191 ins. Perfect condition. ONE ONLY.
[3S ex warehouse

LI

11

0-100

HEAVY DUTY L.T. TRANSFORMER
Pri: 240v. Sec: 12v.90A. Flying leads. Size 7; x 6.'. x 6 ins.
(13.19.6d. Carr. IS -

I

C.O.,

S

1

21

inch Round. 50 -0 -50 m /A. 255. Od.. 0 -50 m'A. 17s. 6d.,
mA. I7s. 6d., 0-15v. A.C. I7s. 6d., 0 -70 Amps, less
shunt, IOs. Od.
I! inch Square. Level meters. 0-1 m'A. 17s. 6d.
A11 meters by famous makers and guaranteed in perfect condition. Please add 2.- for Packing & Postage on all models.

5'-

Price

I

drive. I7s. ód.

CLOCKWORK TIMERS

Watts Approx. Weight
80
211b
150
41b
61 lb
300
81 lb
500

X

2 -.

475. 6d.

I

Type

2;

micro'A. 35s. Od., 0.100 micro /A.
2

12 m

-.

BRAND NEW PANEL MOUNTING METERS
2 -inch

I. Gresham 'C' core. Potted type. Pri:
6.3v. Sec: 2 -0 -2v. 4A. Sky. Wkg.
17s. 6d. P. & P. 31,
No. 12. Pri: 200 -240v. Sec: 30v. 0.5A. Open
type. Tag connections.
8s. 6d. P & P. 26

No.

5

H.

Duty Change -over Contact.
1¡ x lins. 7s. 6d. P. & P. 2 -.

Heavy

I

3/6

P. & P.

ELECTROTHODS

2 X

x

m'A. IOs. 6d.

180v. D.C. Approx. :in. pull. Size Iz x
1! x I; ins. Ss. Od. P. & P. 1/6. 50v. D.0
7s. 6d. P. & P. I;'6.

A

13

5

EVI

1

Size

Mounted on metal plate. Size

IS H. 50

PARMEKO OUTPUT TRANSFORMERS

Type 9000 39. Atlantic Series. Pri:
155:1. 4 5:1. 8s. 6d. P. & P. 2 -.

I

Parmeko. Pri: 230v. Sec: 65v. 85 m /A.,
6.3v. SA., 6.3y. IA. Tropically rated.
25e. Od.

6. P.P. 2 6.

-U-

very conservatively rated. Tropically
finished. Terminal connections. Sire
H9 x W71 x 07 ins. Wt. 651bs. Fraction of maker's price.
[I0.19.6d. Carr. 15 /Gresham. Pri: 230v. Sec: 70- 75 -80v.
4A. Conservatively rated. Totally
enclosed. Oil filled. 79s. 6d. Carr. 8 6
Redcliffe 'C' core. Pri: Tapped 200 240v. Sec: 3 x 17.5v. IA. Tropically
rated.
27s. 6d. P. & P. 4/6
Gardners. 'C' core. Pri: Tapped 200240v. Sec: Tapped 2 x 2.5- 5 -6.4v. 2A.,
2 x 2.5- S -6.4v. IA.
25s. Od. P. & P. 4/6
Gardners. 'C' core. Pri: Tapped 200 240v. Sec: Tapped 4- 5 -6-3v. 4A.
12s. 6d. P. & P. 3/6
Gresham. 'C' core. Pri: Tapped 200 240v. Sec: 6.3v. C.T. SA., 2 x 6-3v. 3A.
29s. 6d. P. & P. 416
Redcliffe 'C' core. Pri: Tapped 200 240v. Sec: 6.3v. 3A., 6.3v. 2A.
15e. Od. P. & P. 4,6
Redcliffe 'C' core. Pri: Tapped 200 240v. Sec: 2 x 125v. 260 mA. Conservatively rated. 325. 6d. P. & P. 5!Redcliffe 'C' core. Pri: Tapped 200 240v. Sec: 45v. 25 m'A., I v. 0.5A.
Conservatively rated.
I Ss. Od. P. & P.

GEARED

17

P. & P. 4 6.

4'6. 10 H. 180 m A. Ils. 6d. P. & P. 5'-. IO H. 120 m'A.
I2s. 6d. P. & P. 4'6. 10 H. 75 m 'A. 10s. Od. P. & P. 4/6.
5 H. 150 m'A. I2s. 6d. P. & P. 5-. 5 H. 60 m/A. 8s. 6d.
P. & P. 4'6. 0.7 H. 450 m'A. I2s. 6d. P. & P. 5'-.
Jupiter Series Swinging Chokes.
34 H. 60 m/A. 70 H. 35 rn/A. 2.8kv. D.C. wkg. 29s. 6d.
P. & P. 6'6.
P. & P.

FANS ONLY

Transformer Co. Pri:
Tapped I10- 220 -235-250v. Sec: 55v.
60v. 2A. All windings
14v.
IOA.,
24A..

3.

revs per minute.

PARMEKO SMOOTHING CH03(ES

Neptune Series.
50 H. 25 m'A. 10s. 6d.

COMPUTER EXTRACTOR FANS

No. I. Twickenham

No.

6

15

Manufactured by Papst. A.C. 220 -240 volts.
Complete with fibre -glass filter. Ex equipment.
Guaranteed in perfect order. Size: 28 x 5 x
51n., 59/6, Carr. 8/6.

GUARANTEED SURPLUS L.T.

No. 2.

No. I. Woden 'C' core. Pri: Tapped 200-240 volts. Sec:
315- 0 -315v. 110 m'A., 175- 0-175v. 25 m /A., 5v. I.9A.,
6.3v. C.T. 4A., 6.3v. 3 IA., 6.3v. 2A., 6.3v. IA.
Tropically rated. Table top connections.
SOs. Od. P. & P. 7/6
No. 2. Redcliffe 'C' core. Pri: Tapped 200 -240v. Sec: 400v.
290 m /A. Tropically rated. Table top connections.
595. 6d. P. & P. 7/6
No. 3. Redcliffe 'C' tore. Pri: Tapped 200 -240v. Sec: 300v.
300 m /A. Tropically rated. Table top connections.
39s. 6d. P. & P. 5/No. 4. Gardners 'C' core. Pri: Tapped 200-240v. Sec:
300- 0-300v. 66 m/A., 6.3v. 4A. Tropically rated. Table
30s. Od. P. & P. 4/6
top connections.
No. 5. Gardners Potted type. Pri: Tapped 200-240v. Sec:
2 x 300v. 37.5 m /A. 4kv. wkg., 4v. IA. 4kv. wkg.,
29s. 6d. P. & P. 4/6
4v. 0.3A.
No. 6. Gardners. Pri: Tapped 200 -240v. Sec: 350- 300-0 -350v.
4 -6.3v. 4A., 0 -4 -5v.
kv.
wkg.,
0m
04
-6.3v.
3A.
50 /A.,
35s. Od. P. & P. 6/6
3A. Table top connections.
Tapped
200
-240v. Sec: 0-170'C'
core.
Pri:
No. 7. Gresham
200v. 350 m'A., 200v. 350 m'A., 2 x 130v. 185 m /A.
top
connections.
Tropically rated. Table
47s. 6d. P. & P. 7/6
No. 8. Gardners. Pri: Tapped 200-240v. Sec: 4S0- 0 -450v.
180 m /A., 2 x 6.3v. 3A., 5v. 3A. Open type. Table top
SSs. Od. P. & P. 7'6
connections.
1

7/6
6/6
5/6
5/6
5!6
5!6

Note: By using the intermediate taps many
other voltages can be obtained.
Example: No.

AMERICAN HIGHLY STABILISED
POWER SUPPLY UNIT

10 /-

17

10
9
12
5

5

01- 262 -5125

01- 723 -7851

7/6

L5 IO
L3 10

10

N.W.I

9 CHAPEL ST., LONDON,

10!6

19
12
IO

E2

10
5

(ELECTRONICS) LTD.
CAR R.

L14 17
19 7
L6 10
L3 IS

2

40
20

6A .. 48-56 -60
6B

6
12
8
4

.. 416 -24 -32

2C .. 4-16 -24-32
2D .. 4- 16-24 -32
3A'.. 25 -30-35
3B.. 25 -30-35
3C .. 25 -30-35
3D .. 25-30-35
3E .. 25-30-35
4A.. 12-20-24
4B .. 12-20-24
4C .. 12-20-24
4D .. 12 -20-24
SA .. 3 -12 -18
SB .. 3 -12 -18
SC .. 3 -12 -18

..

PRICE
L9 10
16 19

AMPS

IC .. 25- 33-40- 50
ID .. 25- 33-40- 50
2A .. 4-16 -24-32

SD

220 240v.

PRIMARIES

ALL

SEC. TAPS
25- 33- 40- 50

IB .. 25- 33-40.50

213

SPECIAL OFFER HIGH GRADE
H.T. TRANSFORMERS

BRAND NEW L.T.
SHROUDED
FULLY
TERMINAL BLOCK CONNEC-

CURRENT RANGE
TRANSFORMERS.

220 -240

1

output 12
or 24 volts

marri

WE HAVE SEVERAL THOUSAND TRANSFORMERS
ALWAYS IN STOCK L.T., H.T., AUTO. VARIABLE,
CONSTANT VOLTAGE, HEAVY DUTY, ETC. LET US
KNOW YOUR REQUIREMENTS.

www.americanradiohistory.com

amps
Selenium
10

ratina.

full
wave
bridge rectification. 3
inch

scale

ammeter,

neon indicalor, housed in strong metal case. Size

17

x 7 x 6! in. L14/10/--

LT. SUPPLY UNITS TYPE

S.E.6

As above, but 50 volts 6 amps. [14 10 - Carr. IS -.
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CLASSIFIED ADVERTISEMENTS
..........._.._

DISPLAYED SITUATIONS VACANT AND WANTED: £6 per single col. inch.
LINE advertisements (run-on). 7/- per line (approx. 7 words), minimum two lines.

Advertisements accept ed
up to MAY 9 for
the
JUNE issue, subject
to
space being available.

i

Where an advertisement includes a box number (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, c/o
Wireless World, Dorset House, Stamford Street, London, S.B.1.
No responsibility accepted for errors.

CITY & COUNTY OF BRISTOL
BRISTOL TECHNICAL COLLEGE

SELECTION

MSLMANAGEMENT
state briefly,
requirement met. Nothing will
Please
is

you give permission after

Applications invited for the following
vacancies, duties to commence

as

Ref. No. T698/I0/2 TECHNICIAN
(Grade T.2) in PHYSICS (2 posts).
Salary Scales: T.3 £895- £I,055
T.2 £765 -£895

Starting salary dependent
upon age, qualifications
and experience. £50 or
£30 p.a. extra payable to
Candidates with appropriate National Certificate
and C. & G. qualifications.
Applicants should be over 21 and preferably have some qualifications and experience of laboratory work.
38 -hour, 5 -day week with usual holiday

Opportunities for

evening work with additional pay. Permanent pensionable posts; medical.

Further particulars and application forms
(to be returned within fourteen days) from
Registrar, Bristol Technical College,
Ashley Down, Bristol, BS7 9BU.
Please
quote appropriate reference
number in all communications.

(AIRCRAFT SERVICES) LTD.
OXFORD AIRPORT
KIDLINGTON
C.S.E.

Electrician

Electronic Wireman
Radio Technician
It you are one of these, a job
awaits you at C.S.E. (Aircraft
Services), Kidlington. The work
covers the preparation of Wiring
and Components and the Installation into modern aircraft (including the Jetstream), of Radio and
Electronic Systems Equipment.

Weekly Staff Status, Pension
Scheme, Free Life Assurance,
Sickness Allowance.
Apply In first i,îstance
ADMINISTRATION

THE
C.S.E.

(AIRCRAFT

to:SUPERVISOR

SERVICES)

confidential interview.

soon as

possible:
Ref. No. T698/7/2 SENIOR TECHNICIAN (Grade T.3) in PHYSICS.

and sick pay schemes.

a

writing, how each
be disclosed, unless

in

LTD.

OXFORD AIRPORT
KIDLINGTON
OXFORD
Telephone: Kidlington 3931

Development Engineer
radio telecommunications

(Ireland)
This Irish company, employing about 200 but part of a major
international electrical and electronic group, specialises in the
design, development and quantity production of radio telecommunications and specialised peripheral test equipment, much
of it unique.
The company seeks two radio communications development
engineers who must have had experience in taking a project
from initial specification through the design and development
stages to final quantity production. They must be professionally
qualified, either graduates or AMIERE and should have had
some actual quantity production experience. Ideal age about 30.
Salary £2000. Location Dublin. Please send details of age,
qualifications and experience to P. J. H. Fryer quoting ZH.80552.

MSL IRELAND LTD.

49 Upper Mount Street, Dublin 2

GEC- Marconi Electronics

ELECTRONIC TEST
ENGINEERS
Our Test Department is responsible for testing and fault finding on a
wide range of Marconi equipment; airborne communication and
navigation aids; radar; broadcasting ; and space, radio and line communications. There are excellent career prospects both within the Test
Department and in other areas of the expanding Marconi Company.

We wish to hear from men with a proven career record in the electronics
industry who, preferably, should have gained qualifications to at least
C & G Telecommunications Intermediate standard.

Members of H.M Forces in the electronic fitter category would find
these positions of particular interest.

Marconi

TM, QUEEN

S AWARD IO

196.

1567

51R,

1965 0

Please write for brochure to Mr. M. J. Shepherd, Personnel Officer,
Chelmsford Works, The Marconi Company Limited, Marconi House,
Chelmsford, Essex, quoting reference WW /E /61.
Member of GEC - Marconi Electronics Limited

www.americanradiohistory.com
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NAGRA

UNIVERSITY OF SOUTHAMPTON

Department of Electronics

THE WORLD'S FINEST
PROFESSIONAL PORTABLE TAPE RECORDER

EXPERIMENTAL OFFICER experienced in
digital techniques required to take charge of the
day -to -day running of several research and teaching
projects. A number of the projects are linked to a
Honeywell 516 computer and familiarity with a
computer or similar system is essential. Applicants
should be graduates or hold associate membership
of a relevant professional institution.
An

JUNIOR SERVICE ENGINEER
AN EXCELLENT OPPORTUNITY HAS
ARISEN FOR A YOUNG ENGINEER
TO WORK IN OUR SERVICE
DEPARTMENT. THE SUCCESSFUL
APPLICANT WILL BE AN

A JUNIOR TECHNICIAN is required to work in the

ENTHUSIASTIC AND DILIGENT
WORKER WITH A GOOD
UNDERSTANDING OF BASIC TAPE
RECORDER PRINCIPLES AND A
STANDARD OF WORKMANSHIP
CONSISTENT WITH THE QUALITY
OF THE PRODUCT.

field of microelectronics. Some knowledge of
chemistry or photography is desirable for this post,
but full training will be given. Four G.C.E. '0' levels
required.
Salary scale for Experimental Officers rises to £1,930
per annum plus F.S.S.U.

GOOD SALARY AND CONDITIONS.
EXISTING HOLIDAY ARRANGEMENTS

Salary scale for Junior Technicians £352 -E595
according to age and qualifications.

HONOURED.

Applications, giving details of age, qualifications,
experience and the names of two referees, should be
sent to the Deputy Secretary, The University,
Southampton, SO9 5NH, quoting reference WW.

Please send full details in writing to:MANAGING DIRECTOR,

HAYDEN LABORATORIES LTD.,
EAST HOUSE, CHILTERN AVE.,

AMERSHAM, BUCKINGHAMSHIRE.

e" "
`2

``2

`n``2 o" s`R"2 `"`2 s"` `2
2

`

`

`2

,r

``"`2

`2 ``

s

``2

" rlf".

2s``

`2

`.`.`

2

```2

f-

`2

"" s"`2
`` 2

`` 2

f"

``

Government of ZAM IA
REQUIRES

RADAR
ENGINEER
for the Department of Meteorology, Ministry of Transport,
Power and Works, on contract for one tour of 36 months in
the first instance. Commencing salary according to experience
in scale Kwacha 2,736 (£Stg. 1,596) rising to Kwacha 3,216
(£Stg. 1,876) a year, plus an inducement allowance of £Stg.
568 £Stg. 615. Gratuity 25% of total salary drawn. A direct
payment of £Stg. 268 £Stg. 291 is also payable direct to an
officer's U.K. bank account. Both gratuity and direct payment are normally TAX FREE. Free passages. Quarters at
low rental. Children's education allowances. Liberal leave on
full salary or terminal payment in lieu. Contributory Pension
Scheme available in certain circumstances.
Candidates between 22 and 35 years of age, must
1.
Have served a five years apprenticeship in radio and
2.
3.

radar engineering, or
Possess a service Trade Certificate, or
Possess a City and Guilds Intermediate Certificate in
Telecommunications Engineering or its equivalent.

FO ll `511

Preference will be given to candidates experienced with

t.
2.

H.F. R/T transceivers radio -facsimile and radio -sonde.
S and X -band radar equipment.

Duties include:a. Repair and maintenance of all radar sets and
communications equipment for which he is responsible,

plus the

b. Care and Maintenance of appropriate spares and
stores.
He may also be required to assist in installation work.

Write to CROWN AGENTS `M' Dept., 4 Millbank,
London, S.W.1, for application form and further particulars, stating name, age, brief details of qualifications and experience and quoting reference M2K/
690222/WF

Y1L1Y1y 11Y1Y :ií1 VUUa YIU YU
www.americanradiohistory.com
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Careers in

ELECTRONICS
with the

AIR FORCE DEPARTMENT
Vacancies at RAF Sealand, near Chester
RAF Henlow, Bedfordshire
and RAF Carlisle, Cumberland
Interesting and vital work on RAF radar and radio equipment for:

TELECOMMUNICATIONS TECHNICAL
OFFICERS GRADE 3
Minimum qualification, ONC in electrical engineering or equivalent
qualification.
Starting pay according to age, up to £1347 p.a. (at age 28) rising to
£1521 p.a. with prospects of advancement to higher grades with
pay scales up to £2500 p.a.

RADIO TECHNICIANS
Minimum qualification, 3 years' training and practical experience in
radio engineering.
Starting pay according to age, up to £1130 p.a. (at age 25) rising to
£1304 p.a. with prospects of promotion to T.T.O. Grade 3 (above).
day week -good holidays -help with further studies
for pensionable employment.
5

- opportunities

Write for further details to: Ministry of Defence, CE3h(Air), Sentinel
House, Southampton Row, LONDON, W.C.1, stating post required.

Applicants must be U.K. residents.

www.americanradiohistory.com
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AI

OXLEY®J

TELEVISION ENGINEERS

CHIEF

DRAUGHTSMAN

A senior man is required to take charge of the Drawing Office of an expanding
wholly British privately owned company engaged in the invention, design and

manufacture of electronic components.
The modern factory, ideally situated in the Lake District, employs a very wide
variety of talents and offers unequalled opportunities to a competent, educated,
inventive and level headed man, preferably with a wide peripheral knowledge of
physics and chemistry
The usual advantages of superannuation etc.. are offered, and applicants,
who are asked to send us a curriculum vitae including present salary, in
confidence, will be considered and offered remuneration according to their
merit.

for outside servicing with experience in
closed circuit medical, scientific, or allied
applications required. A knowledge of
1" Helical scan V.T.R.s and colour
television would be an added advantage.
Company car provided. Salary according to experience. Any further information and interview.

SIEREX LIMITED,

15/18 Clipstone Street, London W1P 8AE.
Telephone: 580 2464.

THE

UNIVERSITY OF

SUSSEX

SCHOOL OF BIOLOGICAL SCIENCES

OXLEY DEVELOPMNETS COMPANY LIMITED,
Priory Park, Ulverston, North Lancashire

TECHNICIAN OR
JUNIOR TECHNICIAN

MEDICAL RESEARCH COUNCIL
Laboratory of Molecular Biology,
Hills Road, Cambridge

which makes extensive use of on -line computer control requires
ELECTRONICS ENGINEER holding HNC, or equivalent qualification, for design, construction and maintenance of electronic
equipment.
The applicant should have experience of computer technology or
digital electronics, or related fields.

Applications are invited for the post of
Technician to build and maintain systems
for the automatic control and recording of
animal behaviour. Work will involve
integration of electromagnetic and computer systems with simple mechanical and
hydraulic equipment. Preference will be
given to applicants with interests in either
elementary programming, analysis or
behavioural records, or running the
experiments.
Salaries

are

in

accordance

with age,

qualifications and experience within the
ranges:
L373

to L575 for Junior Technicians
[692 to L1007 for Technicians

addition, qualification allowances are
for approved qualifications. Three
weeks paid holiday plus University
Closures. Applications should be sent in
writing to: Laboratory Superintendent,
In

paid

School of Biological Sciences, The

Apply to the Administrative Secretary.

University of Sussex, Falmer, Brighton,
BNI 9QH, quoting ref. no. 135,'2.

CommissioningEngineers
und instil ers

TRANSMISSION DIVISION

In spite of an excellent response to our recent advertisement
foreseeable future demands that we seek additional staff

a

continuing expansion projecting into the

Opportunities exist for commissioning and installation staff with experience of carrier systems to join
a well established team working on transmission contracts both in the U.K. and overseas.

The Transmission Division's growth and its heavy commitments also create openings for less
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/393/E to the Personnel Officer, Personnel Department,
The Plessey Company Limited, Beeston, Nottingham NG9 ILA tel. Nottm. 254831 Ext. 4497.

PLESSEY ELECTRONICS

www.americanradiohistory.com
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REDIFFUSION

ELECTRONIC TECHNICIANS

REDIFFUSION VISION SERVICE LTD

Marconi

S7.

HELENS AUCKLAND. BISHOP AUCKLAND Co. DURHAM.

Can offer you

NON -TIED HOUSING IN A NEW TOWN

ATTRACTIVE SALARY
ANNUAL SALARY REVIEWS
GOOD WORKING CONDITIONS
37 -HOUR WORKING WEEK

TELEVISION RECEIVER

At Basildon we have a number of vacancies for
technical test staff to work on advanced aeronautical electronic systems, maintenance and
building of test equipment and other major
projects. These positions will be of particular
interest to men with experience of transmitters;
receivers, aerials, closed circuit T.V. or digital
systems.
Please telephone

form

to:-

or write for an application

Mrs. B. Bridgen, Personnel Officer, The
Personnel Dept., The Marconi Company
Limited, Christopher Martin Road, Basildon, Essex.
Phone: Basildon 22822.

It's Racal
`quality year'
And we are looking for good quality

Service Engineers
to help us maintain our standards of
Test Equipment service.

Specification: Wide general experience
Good knowledge of circuit applications
Experience with H.F. S.S.B.
Communications Test Equipment.

Optional Extras: City & Guilds or O.N.C. or H.N.C.

Power Consumption: -

£1100 -£1300

10N/rat/floc in writinq please to
Mr. P. Cousins,
Group Personnel Manager,
Racal Electronics Limited,
THE RACAL GROUP Western Rd., Bracknell, Berks.

EDGER

Senior TEST ENGINEER

MANUFACTURE
Due to a promotion, Rediffusion Vision
Service Limited, which is a large scale producer of Television Receivers, now require
an experienced Test Engineer. He will be

responsible to the Production Manager for
taking charge of all fault- finding staff
engaged in manufacture. Duties will include
training and instruction of test staff and
liaison with the Group Engineering Department.
EXPERIENCE AND QUALIFICATIONS
Full familiarisation with monochrome television techniques including the use of transistors is essential. Knowledge of colour
techniques and experience in a similar
position is desirable. H.N.C. or equivalent
preferred but lack of formal qualification
will not debar a suitable applicant.

SALARY
Subject to negotiation with a minimum of
£1,500 per annum. Housing assistance and
removal expenses are available.

Applications in confidence to

:

Mr. J. W. Lunken, Manager,
Rediffusion Vision Service Limited,
Trading Estate, St. Helens Auckland,
Bishop Auckland, Co. Durham.
A Member Company of the Rediffusion
Organisation

www.americanradiohistory.com
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SERVICE TECHNICIANS
Experienced Electronic Engineers, minimum qualifications O.N.C. City and Guilds or 2 %3
years' Bench experience, to service and repair a wide range of electro- acoustic instruments.
Driving experience essential. Excellent salary and opportunities for advancement.

Write or telephone for immediate interview:
Personnel Department,
Amplivox Limited,

Beresford Avenue,

Wembley, Middlesex.
Telephone

902 -8991.

UNIVERSITY OF NOTTINGHAM

THE LANGUAGE CENTRE

PROGRAMME ASSISTANT
(male or female)
The Programme Assistant will be responsible for providing multiple copies of
master tape recordings for use in the
language centre. The ability to organise
his or her own work to meet the pro-

gramme time table will be expected.
Some typing ability is necessary, and an
interest in tape recording would be an
advantage.
Salary will be on the Technicians Scale of
£692 to E1,057 per annum.

BROADCAST RELAY ENGINEERS
required for the

Applications in writing quoting the names
of two referees to the Staff Appointments
Officer, University of Nottingham, University Park, Nottingham.

ISLAND OF MASIRAH
(Off the Coast of MUSCAT and OMAN)
tour of duty of year preceded by about a month in
U.K. for familiarisation, documentation and medical clearance.
Total emoluments in the range £2,436- E3,079
for service on the Island. Actual level within range will depend on experience
and marital status.
Engineers experienced in the operation and maintenance of high -power
broadcast transmitters and who are of Third Year City and Guilds Telecommunications Technical standard are invited to apply for full particulars to:
For an unaccompanied

I

The Personnel Officer,
Diplomatic Wireless Service,
Hanslope Park, Wolverton, Bucks.

COMMUNICATION &

CALL SYSTEMS
Speech & Visual
Our steadily increasing volume of business, at home and overseas,
now creates a requirement for additional engineering staff. We have
immediate vacancies for Senior and Junior engineers with good
practical experience in any of the following aspects of the work:

System design.
Planning and Estimating.

Installation control.
Test and commissioning.
The work is varied and interesting, with frequent opportunities for
travel, and for contacts with other organisations. Applications, which
will be treated in strict confidence, should be sent to:

BRITISH

RELAY
The General Manager,
Special Services Division,
British Relay House,
41 Streatham High Road, S.W.16.

www.americanradiohistory.com

TECHNICIAN
required, for work in laboratories and in
connection with use of visual and aural
aids, at CITY OF LONDON COLLEGE,
Moorgate, E.C.2.
Interesting and varied duties.
Salary within range £750- £1,115 p.a.
according to age (minimum 21) and
qualifications. Local government pension scheme.
Further details and application form
from the Secretary.

PORT OF LONDON

AUTHORITY

Radio Technicians
The Authority operate a omplex telecommunications
network which includes position fixing survey
systems, V.H.F. and U.H.F. radio (both marine and
shore-based(. U.H.F. and micro-wave telemetric
links, message switching and tape relay systems and
low power real time digital computers. Staff are
required to maintain this equipment at maximum
efficiency and applications are Invited from men
interested in work which plays an Important part in
the smooth functioning of the Port.
Vacancies exist at Gravesend and Ring George V
Pock. and s ieeo nful candidates will be offered
salaried positions on the Authority's permanent
Pensionable staff.
SALARY: £910 to £1.210 per annum. There are
opportunities for promotion to a senior
grade with salary up to £1.355 per annum.
l'ommenci ng salaries will he in accordance
with qualifications and experience. To
ensure adequate coverage. a two -shift
system is operated, for which an additional allowance is Payable.
Applicants should have a sound basic knowledge of
electronkß and experience of Installation and servicing in at least one of the following fields:
V.H.F., i.H.F.. FM and AM (transmitters and
receivers)
Radar and Microwave Links
lllgital and Telemetry
l'oosrnsion of ONC Electrical Engineering, City and
Guilds Intermediate Certificate in Telecommunications plus Radio II. or an equivalent standard of
technical training in civil or service fields is desirable
but not ecwential, and the ability to drive would be an
asset. Practical training on specialist equipment will
be provided where necessary.
Application forms may be obtained from

*
**

The Chief Engineer Personnel, Port of London
Authority. P.O. Boa 242, Trinity Square.
London, E.C.3.

1
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TECHNICAL AUTHORS
Additional authors are required for important
projects at our London and Portsmouth offices,
including on- site -opportunities, in the following
fields:
Data processing
Servo systems
El Navigational aids
Sonar systems

Solid state radar

Telecommunications
Electronic instrumentation
Electra- mechanical systems
Generous salaries are being offered, according to
qualifications and experience.
Formal qualifications to H.N.C. or equivalent, and a
minimum of three years in the engineering industry,

will

be an advantage.
Please apply in writing to:

The Technical Publications Manager,
Irwin Technical Limited,
109 -123 Clifton Street, London, E.C.2.

SALES ENGINEER
CO -AXIAL CONNECTORS
Precon is growing rapidly and we are making
new appointments to handle the already wide
range of co -axial connectors for the electronics
and communications industries. New models
are being introduced
have a vigorous
expansion policy and the prospects for
advancement are excellent.

-we

Fringe benefits include car, pension scheme.

TRANSMITTER
ENGINEERS
£1,485 - £2,365
We are looking for keen Engineers to join the Transmitter Section of our Station Design and
Construction Department to assist with the heavy programme of work already under way to
establish an extensive UHF network suitable for colour television. Most of our projects consist
of three main stages:

PLANNING -this involves consideration of specification requirements, tender appraisals,
discussions with manufacturers and production of suitable layout drawings for transmitters and

ancillary equipment.

CONSTRUCTION- during this stage it is necessary to hold regular meetings to ensure that the
work is progressing in accordance with the planned programme, and to agree many detailed
points not covered in the specification.
Finally there is the COMMISSIONING stage, when comprehensive works and on site acceptance
tests are carried out to ensure the specification has been complied with before the station is
handed over to our operations and maintenance engineers.
The work will cover all the above aspects. The appointment is based at our Knightsbridge,
London, Headquarters but a considerable amount of travelling throughout the United Kingdom
will be necessary for which appropriate allowances will be paid.
The successful applicants will need to have had some relevant experience with RF circuitry and
television techniques. They should also have the ability to write clear and concise reports and
to work on their own initiative. An HNC or equivalent qualification would be an advantage.
Salary in above grade depending on qualifications, experience, etc. Excellent conditions of service.

:-

and 3 weeks holiday.

Application forms from

Applicants should have experience in selling
electronic components but be ready to become
involved in wider commercial duties.

The Personnel Officer

PFiEC

N

Apply in confidence to:
Director and General Manager
Precision Connectors Ltd.
56 -58 Green Street,
Forest Gate, London. E.7.
Telephone: 01 -552 3405.

ITÁ

INDEPENDENT TELEVISION AUTHORITY
70 Brompton Road, LONDON, S.W.3
Quote reference no. WW/1136/H.69/70.

Closing date for completed application forms: 7th May, 1969

RANK PRECISION INDUSTRIES
LABORATORY TECHNICIANS
required by BBC in the Test Laboratory of Equipment
Department, Chiswick, W.4.
The duties include the inspection, alignment and
performance checking of equipment used in the
Television and Radio Services. Applicants should
have experience in a development laboratory, or be
familiar with the problems encountered when new
designs of electronic equipment, made by small
batch production methods, are being tested.
Preference will be given to applicants who have an
H.N.C. or equivalent qualification in electrical
engineering, but for those who have made some
progress toward one, day release facilities will be
given to complete their studies to this level.
Salaries on appointment will be between £1,215 p.a.
and £1,550 p.a. in grades having maximum salaries
of £1,560 p.a. and £1,775 p.a. Technicians lacking
qualifications or sufficient experience may be
appointed at a lower grade.
Request for application form to Engineering Recruitment Officer, Broadcasting House, London W.1A
1 AA, quoting reference 69.E. 2081. W.W.

test equipment
calibration engineer
Skilled in the comprehensive calibration
and minor fault correction of the usual
range of commercial test equipment.
Salary from f1,250-£1,400 per annum
according to experience, etc.
Apply to:

r V

RANK
PRECISION
INDUSTRIES

Personnel Manager
Rank Precision Industries Ltd.
Great West Road,

Brentford, Middlesex.
Tel: 01-560 1212

Holders of The Uueen's Award to Industry for
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An immediate vacancy occurs at

THE WIRELESS COLLEGE,
COLWYN BAY, NORTH WALES

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.

for an additional Instructor to assist in preparing students
for P.M.G. examinations. The primary responsibility will
be the theoretical instruction on the technical electricity
section of the syllabus. Applicants must hold a P.M.G.
Certificate and should have a sound theoretical knowledge.
Recent Marine operating and /or teaching experience is
desirable. but not essential.
Write in the first instance to The Principal.

TECHNICAL AUTHORS
A Technical Publications Contractor has vacancies
in their Home Counties offices and on site for
personnel to be engaged in the preparation of
manuals for a wide range of electronic and allied
equipment to Ministry and Commercial requirements. Applications are invited from practising or
aspiring authors with relevant experience. Box No.
5056.

UNIVERSITY

BATH

OF

TECHNOLOGY

School of Chemistry and Chemical Engineering

REDIFFUSION

EXPERIMENTAL OFFICER
IN ELECTRONICS

COLOUR TELEVISION
FAULTFINDERS & TESTERS
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

We have

required.
These will be staff appointments with all the expected benefits.

Applications to:

Applications are invited for the above post.
Duties include the design and construction of
special purpose electronic equipment for
research projects and the maintenance of
electronic equipment within the School. The
School has an on -line PDP8 /K70 computer
and it is intended to use this in conjunction
with undergraduate teaching and postgraduate research projects. Although candidates should have an interest in computer
systems, previous experience with on -line
computers is not essential, since training in
relation to PDP8 computer maintenance can
be arranged. The School also has several
other facilities including Nuclear Magnetic
Resonance, Mass Spectrometry, Infra-red and
Ultra- violet Spectrometry, Electron Spin
Resonance Equipment and Chromatography.
Experience in solid state electronics and
modern construction and wiring techniques

Works Manager,

is

essential.

Starting salary will be within the range
01,435- L1,715 per annum, for suitably
qualified candidates.

Rediffusion Vision Service Ltd.,
Fullers Way South,
Chessington, Surrey (near Ace of Spades).
Phone: 01 -397 5411

Application forms from Registrar (S), The
University, Claverton Down, Bath, quoting
reference 69/20.

Pye Telecommunications Ltd.

RADIO TECHNICIANS

OF CAMBRIDGE

e

Vacancies to be filled by October, 1969

The largest exporters of VHF/UHF radiotelephone
equipment in the world require

ENGINEERS AND
DESIGN DRAUGHTSMEN
Type of work and experience: We require electronic engineers and
design draughtsmen to join teams engaged in the design and development
of fixed mobile and portable UHF and VHF transmitters and receivers. These
teams are responsible for all aspects of designing and development through
to the production line.
Applicants should have experience in economic design for quantity
production in the same or similar field of activity.

Education. Appropriate degree or diplomas preferred
or proven experience of comparable level will be considered.
Age: 20 -40 years.
Company contribution Pension Scheme.
Applications should be submitted to PERSONNEL MANAGER

w
W:':''

VP
1

Pye Telecommunications Ltd
Newmarket Road. Cambridge. Tel: 0223 61222

www.americanradiohistory.com

A number of suitably qualified candidates
are required for unescablished posts, leading
to permanent and pensionable employment
(in Cheltenham and other parts of the UK,
including London). There are also oppor-

tunities for service abroad.
Applicants must be 19 or over and be
familiar with the use of Test Gear, and have
had
practical Radio /Electronic workshop
experience. Preference will be given to such
candidates who can also offer "O" Level GCE

in English Language. Maths and /or
Physics, or hold the City and Guilds Telepasses

communications Technician Intermediate
Certificate or equivalent technical qualifications. A knowledge of electro- mechanical
equipment will be an advantage.
Pay according to age, e.g. at 19 -C869; at

25- C1,130.

Prospects of promotion to grades in salary
range í1,2I7 -02,038. There are a few posts
carrying higher salaries.
Annual Leave allowance of 3 weeks 3 days
rising to 4 weeks 2 days. Normal Civil Service
sick leave regulations apply.

Application forms available from:
Recruitment Officer (RT 3),

Government Communications Headquarters,
Oakley, Priors Road,

CHELTENHAM, Glos, GL52 5AJ.

Wireless World, May 1969
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ELECTRONICS
DESIGN
ENGINEERS
SENIOR
DESIGN
DRAUGHTSMEN

CENTRAL MIDDLESEX GROUP

HOSPITAL MANAGEMENT COMMITTEE

NEW POST -ULTRA -SONIC
TECHNICIAN
This is the first post of its kind and will
attract a man with a strongly developed
interest in electronics who wishes to consider
the application of ultra -sonics to medical
examinations.
The successful candidate will be required
to work on his own initiative, be capable of
handling patients and prove able to conduct
ultra -sonic examinations single- handed on
occasions. He will also be required to develop,
under supervision, new electronic apparatus.
Possession of a car is essential and
user allowance will be payable.

a

.ire required to work on a vanety of challenging problems in a rapidly
,xpandiny company. An ability to assume a large degree of individual
responsibility as part of integral design team is required or will be
encouraged and developed.

Our design projects include micro -electronics. digital computers.
static inverters. power supplies and complete Systems Designs both
Ministry and Commercial. Realistic salaries will be proportional to
general ability. For further details and interview for either position please
reply in writing to:

car

Personnel Officer,

Further details and application forms available from: Group Secretary, Central Middlesex
Hospital, Park Royal, N.W.10.
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GRESHAM LION GROUP LIMITED,
TWICKENHAM ROAD,
HANWORTH, MIDDLESEX.
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RADIO
ENGINEERS
required by the GOVERNMENT OF ZAMBIA, Department of Civil Aviation, 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 2736 (,EStg.1596) rising to Kwacha 32,6
(£Stg.1876) a year, plus an Inducement Allowance of
,EStg.568-kStg.61 g. A Direct Payment of,CStg.268- ,EStg.2g t
is also payable direct to an officer's U.K. bank account.
Both gratuity and direct payment are normally TAX FREE.
Free passages. Quarters at loss' rental. Children's education
allowances. Generous leave on full salary or terminal
payment in lieu. Pension scheme available tinder certain
circumstances.
Candidates must he under gg years of age and should
possess 8 years relevant experience following: (i) an apprenticeship of 5 years, or
(ii) possession of a Service Track Certificate. or
(iii) possession of an A.W.O.: \. or LC:.A.O. certificate of
competency or its equivalent.
In addition, candidates must have a sound knowledge of
the theoretical principles of and experience in the maintenance of at least FOUR of the following groups of
Communications. CM:\ Navigational and Surveillance
Systems.

I. Medium powered H.F. Transmitters

and associated
Receivers: Frequency Shill Keying. S.S.B. and D.S.B.

::: V1Yil Y1Y`N1,N11 Y11iyYyUVl1 YtJíl VY WvvU WUi11
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Equipment. Medium Frequency Non -Directional Radio
Beacons.
2. Low and High powered V.H.F., A.M. Equipment.
3. V.H.F. Omni range: Automatic VHF Direction Finders.

Distance Measuring Equipment.
Instrument Landing System.
Radar X and S Band Terminal and I'.P.1 Talk Dim II
Equipment.
6. Audio and Remote Control Equipment; Public Address
Equipment; Airport Magnetic Tape Recorders; Inter
Office Communication; Underground Control Cables:
Impulse and D.C. Switching Systems.
7. Teleprinter Telegraphy (torn tape) and associated Page
Printers; Tape Recorders (autoheads; Printing Reperforators and Associated Switching Equipment.
Duties include the maintenance, overhaul and installation
of ground terminal radio communication equipment and
navigational aids at Airports and Flight Information Centre.
Possession of a valid dui, ink licence will be an advantage.
4.
5.

3

Apply to CROWN AGENTS, M. Dept., 4,
Millbank, London, S.W.i., for application form
and further particulars, stating name, age, brief
details of qualifications and experience and quoting reference M2Z /69o315 W
.
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UNITED SHEFFIELD HOSPITALS
ROYAL INFIRMARY, SHEFFIELD S6 3DA

Independent Specialist Radio,
Television, Audio,
Tape, etc., dealer

ELECTRONICS TECHNICIAN

requires a young engineer, preferably minimum
C. & G. Inter., to reinforce staff of increasingly
busy Service Department. A conscientious and
adaptable extrovert able to make good use of a
comprehensive range of test gear and having a
clean driving licence will be rewarded on a five day week basis and will have the pleasure of
working with similarly orientated colleagues.
Write in confidence to Managing Director,
The Studio (Abingdon) Ltd., The Square,
Abingdon, Berkshire, giving full background
details and indicating availability for interview.
All applications will be answered.
1169

Applications are invited for the position of Electronics Technician, to work on a research
project in the University Department of Surgery in association with the Regional Medical
Physics Department. The Technician will work in an electronics laboratory on design and
development of equipment to be used in the clinical research. Applicants are expected to
have O.N.C. or H.N.C. in Applied Physics or Electrical Engineering or equivalent qualifications, with some practical experience in electronics.
Salary will be on the Medical Physics Technician Scale V or IV (£7I I to £1,050) depending on
qualifications and experience.
Applications giving names and addresses of two referees, to the Superintendent quoting
Ref. 137.

000.0000000000110410

i Technicul

00000s

A vacancy within the Publicity Department of the Radio Systems Division has arisen for
Technical Author.
Applicants, whose minimum qualifications should include O.N.C. or equivalent, will ideally
have a knowledge of radio and electronic engineering. The successful applicant will be
required to assist in the writing of technical sales proposals on the systems and equipment
manufactured by the Division. Assistance in this task will be given by a creative team of
engineers, artists and printers.
Generous salaries according to experience and qualifications will be negotiated and there
are excellent staff benefits within this progressive Company.

a

Applications, giving a brief
career history, and quoting
Re( ILf'755 E to The Technical
Staff Manager, The Plessey
Company Limited, //ford, Essex

PLESSEY ELECTRONICS

e

PRODUCTION TEST
ELECTRONICS DESIGN
DEVELOPMENT ENGINEERS
Needed for work on advanced systems for voltage and
current regulation at large power levels. Applicants
should have H.N.C. as minimum qualification, and
preferably some industrial experience. Assistance with
housing is available if needed.

LABORATORY TECHNICIAN
Needed to assist in the development of voltage regulating and allied equipment. The successful applicant will
have at least O.N.C. in Power Electrical Engineering
(or an equivalent qualification), and will find some
familiarity with simple electronics and closed loop control principles useful. As a member of a small but
enthusiastic team, working in a rapidly changing
technology, he will need to show drive and initiative
which he will find well rewarded both by job interest and
by a salary properly matched to his qualifications and
abilities. Housing assistance is available.

Write with career details

ENGINEERING
Due to our successful Research and Design
work many exciting new projects are entering a production phase and we require
Engineers and Technicians to participate in
this work.

Minimum qualifications required are a basic
understanding of Transistor circuitry enabling
testing to specification to be carried out on
our Data Processing and Servo Control
Systems, etc.
Electrical Engineering Certificates an advantage, but not essential if experience in a
similar activity can be offered.

Apply:

to:-

The Technical Director,

BRENTFORD ELECTRIC LIMITED,
Manor Royal, Crawley, Sussex.

rrIJ
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Personnel Officer
RECORDING DESIGNS LTD.
Blackwater Station Estate
Blackwater, Camberley, Surrey
Telephone Camberley 24622

_1J LL
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THE EUROPEAN

SPACE RESEARCH
vacancies for
EXPERIENCED TEST ENGINEERS

14

We have

Production Test Department. Applicants are preferred
who have experience of Fault Finding and Testing of VHF
and UHF Mobile Equipment. Excellent opportunities for
promotion due to expansion programme.
in our

Please apply to Personnel Manager

PYE TELECOMMUNICATIONS LTD.
Cambridge Works, Haig Rd., Cambridge. Tel: Cambridge 51351 Ext. 355

ORGANISATION

(ESRO)

requires for its Sounding Rocket Launching Range
(ESRange) at Kiruna (Sweden)

Head of Operations Division
The holder of this post is expected to be a qualified
engineer with univ. degree or equivalent (preferably
in electronics or aeronautics) and with 5 to 10 years'
experience in sounding rocket operations or missile

testing.
His activities will cover
launching forecasts,
technical information and liaison with users of the
Range, preparation, co- ordination, checking, and
reporting of launching procedures, maintenance and
preparation of launching facilities and rockets, and
directing recovery.
He will be in charge of app. 10 engineers and technicians and directly responsible to the Head of
:

ARE YOU EXPERIENCED

in
Circuit Design or Systems Development- earning C1,200 to
02,500 and considering relocation?
Are you a Technical Soles Engineer, Test Engineer or Production Engineer perhaps unrecognised or poorly rewarded
in your present position?
Have you special skills which are not fully utilised on your
present job?
Then do you know that Electronics Appointments is
constantly in touch with almost 800 companies in the
electronics field, covering all aspects of electronic engineering at all levels.
Unique opportunities exist for you to obtain the best
available job, with excellent prospects, in the area of your
choice.
The service is free and confidential, you need only telephone or write for full details.

ELECTRONICS
APPOINTMENTS LTD.

ESRange.

For the Instrumentation Division
with univ. degree or equivalent

2 electronic engineers

and appropriate prof. experience.

NORMAN HOUSE 105/109 STRAND LONDON W.C.2
TEL

01

-836 5557

1.

SEISMIC OBSERVERS
with analogue or digital field experience
required for overseas service on land or
sea, by

GEOPHYSICAL SERVICE
INTERNATIONAL

Responsible to the Head of ESRange for utilisation,
maintenance and planning of a £2m. installation and
in charge of a staff or 40 electronics engineers and
technicians. He must have relevant experience in
management and of electronic equipment systems
including :

-telemetry receiving station
-tracking radar with digital computer

-timing

and time -code systems
radio communications

-line and

-riometer, magnetometer, ionosonde, photometer,
etc.

-calibration and maintenance laboratory

2. Head of Communication

who offer a good salary and foreign bonus,
ample leave on full pay and foreign bonus,
medical insurance scheme, life insurance,
profit sharing and a pension plan. Those
interested please write to :

The Personnel Manager
Geophysical Service International Ltd.
Canterbury House, Sydenham Rd.,
Croydon, Surrey
quoting ref. 12 68, or telephone
01 -686 6511

Head of Division

and Timing Section

Candidates for this post must have had experience

with modern systems of radio communication,
frequency monitoring, payload recovery, timing
systems with atomic clock, etc. They will also be
responsible for a low altitude wind measurement
system.

All candidates for the above posts must be fluent in
at least one of the two official languages of the
Organisation (English and French) and have a working knowledge of the other.
Attractive salary, special post allowance and leave
according to international contract terms.
For application form and further information please
apply to: The Head of Personnel, ESOC, D -61

Darmstadt, Robert - Bosch -Str.

www.americanradiohistory.com
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SITUATIONS VACANT
RADIO & TELEVISION SERVICING
RADAR THEORY & MAINTENANCE

This private College provides e :S..,ent theoretical and practical training in the
above subjects. One-year day courses are available for beginners and shortened
courses for men who have had previous training.
Write for details to: The Secretary, London Electronics College, 20 Penywern
Road, Earls Court, London, S.W.5. Tel.: 01 -373 8721.

WEST HAM COLLEGE OF TECHNOLOGY
ROMFORD ROAD, STRATFORD, LONDON, E.15
Telephone

01-534 4545 ext. 599

SECOND SYMPOSIUM ON
FIELD EFFECT TRANSISTORS
Papers on:
Technology, Design, Measurements and Applications of MOS and Junction
devices, in discrete and integrated form.

6th and 7th MAY, 1969

Fee:

£6.6.0 (including

lunch)

AFULL -TIME technical experienced salesman required for retail sales: write giving details of age,
previous experience, salary required to-The Manager,
Henry's Radio. Ltd., 303 Edgware Rd.. London, W.2.
[67

Engineer required. Permanent
EXPERIENCED
position, good salary. Transport available if required. This is an addition to staff to cope with expandTV

ing TV service. REM RADIO, 79 Church Road, Ashford.
[79
Tel. Ashford 5336 (Middlesex).

LTD. require fully experienced TELEENGINEERS and
TEST
commencing
Good
ELECTRONICS INSPECTORS.
salaries.
We would partic.tlarly welcome enquiries
to leave
about
personnel
or
exService
personnel
tro.n
the Services. Please write giving full details toThe Personnel Manager. Redifon Ltd., Broomhill Road.
(26
Wandsworth, S.W.18.

REDIFON
COMMUNICATIONS

Four Experienced Test
Test Department.
Applicants are preferred who have Experience of Fault
Finding and Testing of Mobile VHF and UHF Mobil
Equipment. Exce. lent Opportunities for promotion due
to Expansion Programme. Please apply to Personnel
Manager, Pye Telecommunications Ltd., Cambridge
Works, Haig Road, Cambridge. Tel. Cambridge 51351.
[77
Extn. 327

HAVE VACANCIES for
WEEngineers
in our Production

London Aero

WEST
licensed

Club Invite

'A" and "B"

engineers with capital and /or necessary equipment to commence Radio Workshop. Alternative propositions may be considered. Write full
details to -White Waltham Airfield, near Maidenhead.
168
Berks.
Ica

YOUNG
Sound

technical

20)

assistant

required

by

Recording Studio maintenance department.
relevant experience useful, but must have
practical aptitude. Apply: Mr. King, IBC STUDIOS
[2154
LTD.. 35 Portland Place. W.I. 01 -580 2000.
Some

NEWCASTLE UPON TYNE
POLYTECHNIC (Designate)

& SMITH MANUFACTURING CO. LTD..
and Sma l
Mechanism Design Engineers to work on Language
Laboratory Systems and Electronic Equipment for
Applicants, who should have
Education Projects.
qualifications equivalent to H.N.C. standards, should
apply to: Mr. T. A. Julian, Wallington. Surrey. Tel

CLARKE
have vacancies for Audio Electronics

01

RUTHERFORD COLLEGE OF TECHNOLOGY
B.Sc. ELECTRICAL AND ELECTRONIC ENGINEERING

(Honours and Ordinary)
B.Sc. PHYSICAL ELECTRONICS (Honours and Ordinary)
M.Sc. ADVANCED EXPERIMENTAL PHYSICS
Further details of these and other courses and of residential accommodation
available, may be obtained from Administrative Officer, Rutherford College
of Technology, Ellison Place, Newcastle upon Tyne, NEI 8ST quoting WW

[2162

-669 4411.

PHILIPS RECORDS LIMITED have a vacancy for an
Electronics Engineer in the Maintenance Department. Applicants would be responsible for the maintenance and servicing of disc transcription and tape
duplicating equipment. A thorough knowledge of latest
transistor techniques and up to date test equipment
will also be required. A tpod knowledge of Neumann
Cutting Lathes would be an advantage. Candidates
should be between twenty -three and thirty years old
and should possess H.N.C. or O.N.C. in electronics.
Please apply in writing to the Personnel Manager.
Philips Records Limited, Record Works. Walthamstow

[2163

Avenue, London. E.4.

SENIOR TECHNICIANS required for the development
and construction of prototype experimental apparat is. Applicants should have a wide experience in the
practical application of e:ectronics. Qualifications:
HNC or equivalent. Salary according to age. qualifications and experience in the range £1.082-£1.400 per
annum. Application should be made to the Departmental S-iperintendent. Electrical Department, Imperial
College, London, S.W.7.

693

TELEVISION RECEIVER
MAINTENANCE ZAMBIA
The leading television hire service organisation in Zambia invites applications from
suitably qualified service engineers for appointment as Service Manager (designate).
Qualifications required for this post are eight years in an approved post, plus a
City & Guilds certificate in electronics or an equivalent technical qualification.
Consideration will be given to applicants, preferably single, who can submit evidence

of a high standard of theoretical knowledge, and practical experience which would
enable them to undertake the duties attached to the post, including ability to assist
with the training of local nationals in the skills of television receiver maintenance.
A contract for an initial tour of three years will include a salary not less than K4,000 p.a.
(£2,320 equivalent Sterling p.a.), company accommodation at subsidised rental or
an allowance in lieu, 30 days paid leave p.a., accumulative up to 90 days, passages
paid, free medical, contributory provident fund. An appointment to a station on the
Copperbelt will be made subject to issue of a Zambia Immigration Work Permit.

Applications, stating age, availability and briefly how the above requirements are
met should be addressed to "Zambia, Ref: GM /050 /69 /JRDS, c/o Bush Murphy
Export Limited, Shanowen Road, Whitehall, Dublin 9, Ireland." Those ultimately
selected for interview in Dublin or London will be asked to complete a formal
application.

ANTARCTIC SURVEY requires WIRELESS
to serve in the Antarctic. Candidates
transmit and receive at 20 w.p.m.
Salary according to qualifications. Applications to
[21(9
30 Gil'ingha:n Street, LONDON. S.W.1.

BRITISH
OPERATORS
mist

be

able to

MARINE ELECTRONIC INSTALLATION /SERVICE/
SALES ENGINEER, with knowledge of up -to -date
yachting equipment including R/T, D /F, Radar. Autopilots. etc. Able to work on own initiative. Personal
interest in yachting an advantage. Good salary. London
company. Box W.W. 2171. Wireless World.

EXPEDITION requires Electronics
ANTARCTIC
Technician to operate and maintain scientific
equipment in Antarctica. Qualifications O.N.C. or final
Practical servicing experience
C. & O. electronics.
essential. Sa:ary from £938 according to qualifications
with all living and messins free. For further details
apply to: British Antarctic Survey, 30 Gillingham
[2173
Street, London. S.W.1.
e

RADIO RADAR, ex R.N. C.P.O.. wishes post with
possibility of overseas travel. Box W.W. 344 Wireless World.

ARTICLES FOR SALE

TELEGRAPHER'S TREASURES
We have available for sale- Sounders, Telegraph Keys,
Relays, resonators and other memorabilia from the
19th Century. Write for Catalog and enclose 50e. for
postage. - J. H. Bunnell & Co., 920 Essex Street,

Brooklyn, N.Y.

www.americanradiohistory.com
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required for the construction of elecTECHNICIANS
Ironic apparatus and servicing laboratory test equipment. The basic requirement for these appointments Is
a good knowledge of electronics to ONC standard and
a mint-nim of three years' practical experience. Salary
according to age. qualifications and experience, in the
range £817-£1,182 per ann rut. Application should
be made to the Departmental Siperintendent. Electrical
[21(5
Department, Imperial College, London, S.W.7.

11208.
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KITS and T.V. SERVICE SPARES. Suitable
Colour: -Leading British makers dual 405/625
six position push button transistorised tuners £5.5.0,
405/625 transistorised sound & vision IF panels £2.15.0,
Incl. circuits and data, P/P 4/6. Basic dual purpose
405/625 transistorised tuners incl. circuit £2.10.0, P/P
4/6. New UHF tuners incl. valves. slow motion drive
easy, knobs, leads, fittings £5.12.6 P/P 4/6. Sobell /GEC
405/625 IF & output chassis Ind circuit 45/- P/P 4/6.
Ferguson 625 IF amplifier chassis incl. circuit 19/6,
Ultra 625 IF amplifier plus 405/625 switch assy 1ncl
circuit 25/- P/P 4/6. New VHF turret tuners:
Cyldon C 20/ -, Pye CTM 13 ch. incremental 27/6, P/P
4/6.
Many others available Incl. large selection
channel coils. New fireball tuners 58/6. used good
condition 30/ -, salvaged 15/-. P/P 4/6. LOPTs, Scan
coils. Frame output transformers, Mains droppers etc.
available for most popular makes. TV signal boosters
transistorised Pye /Labgear B1 /53, or UHF battery
operated 75/ -. UHF mains operated 97/6, UHF masthead 95/- post free. Enquiries invited, COD despatch
available.
MANOR SUPPLIES, 64 GOLDERS MANOR DRIVE,
LONDON N.W.11. CALLERS 589B HIGH RD.. N.
FINCHLEY N.12. (near GRANVILLE RD.) TEL.

BBC2
for

-

[60

01 -445 9118.

IT to a DEWBOX quality plastics cabinet.
x 21 in. x any length. D.E.W. Ltd. (W),
Ringwood Rd.. FERNDOWN, Dorset. S.A.E. for leaflet.
[76
Write now -Right now.

BUILD
2 in.

IDEAL PANEL Mounting Meter Movement for
Sensitive Teat Meter. etc. 200 Micro Amp
F.S.D. 45 "X41" in clear plastic case. Our special price
only 39/6. P. & P. Free. Limited number only. Walton's
Wireless Stores, 55A Worcester Street, Wo:verhampton,
Staffs.
[71

THE
any

RECTIFIERS, K8/30 5/ -, K3/50 7/6, K3 /100
Eht. OIuF 6KV 4/6. Toroidial rheostat L25W
ohms 10 / -. Wafer switch 1P10W 2/6. P.P. 1/6.
C.W.O. B.A.E. for list. Bourdon, 41 Higher Compton
(346
Road, Plymouth, Devon.

EHT
12/6.
5

EQUIPMENT has second -hand professale. Film. sound.

HARLEQUIN
sional Studio Equipment for
television.

Telephone

01 -948

0947.

TALKIES. Type AN/CRC-4. complete with
and all necessary connectors. use standard
available batteries. Manual and easy conversion details
for 2 metres. Pair £12. Box W.W. 348 Wireless World.

HANDIEcrystals

TRANSFORMERS, 315- 0 -315v
mA 6.3v 4.5 amp
5v 3a topped mains-220-240v. screened. Ideal amplifier, 30/- only. Williams, 12 Clevedon Road, East
[349
Twickenham, Middx.
80

Honeywell
SENIOR ENGINEERS
(Power Supplies)
Without an efficient power supply. the most complex computer ever designed
is as dumb as a statue of Caligula's horse.
We're not in the antiques business, and with our position in the computer
field becoming more and more dominant, we at Honeywell attach due
importance to power supply design and evaluation.
So we set high standards in our appointments, and pay well above the norm for
top class people. We are particularly anxious to engage Engineers of
outstanding ability, with experience of solid state power supply design
and a flair for harnessing the newest techniques successfully-and maybe
evolving even better approaches for the future.

If you think, given the scope, you can justify a better position-and salarythan you have at present, we'd be happy to listen to you. You might even
leave us no option but to offer you a job.
Write giving brief details of age, experience, etc., to the undernoted, or if
you don't want to apply for these appointments write and ask about other
vacancies with Honeywell
good company to grow with.

-a

Personnel Manager
HONEYWELL LTD
Newhouse Industrial Estate
Motherwell, Lanarkshire.

NEW MINIATURE ELECTROLYTICS with
15 volt. 1, 2, 5. 6. 8, 10, 15, 20. 30, 40.
mfds.. 7/6 per doz.. postage 1 / -. The C.R.
[350
Supply Co., 127 Chesterfield Road, Sheffield, 58.

BRAND
long wires,
50,

100

625 LINE VIDEO CAMERA with R.F. output.
As new condition. Cost £ 195. Accept £ 140 o.n.o.

CONY
ONY

Hertford

5230

after

7

p.m.

[351

OSCILLOSCOPE. Solartron 5 in. dual -beam, Type
711S.2. in excellent working order. Selling e:sewhere for over £65. £55 o.n.o., including trolley and
handbook. (Hampstead) 01 -586 2605, evenings only. [352

VALVE CHARACTERISTIC METER type 3, £40
AVO
o.n.o. Almost unused. T.D. Television. 12 Station
[354
Road, Clacton -on -Sea, Essex

CLEARANCE, test, sound and semiconductor
carrier measuring equipment, teleprinters.

LAB
minority

meggers, pulse generators, strain gauge units. chart
recorders, sound protectors, etc. Lower Reeding 236

[357

MOTOR GENERATORS. 12
200w, £3 17s. 6d. H.
£ 6 105. Od. C. paid. C.O.D. 3/6
1 Hightown, Waterfoot, Rossendale,

NEW
output.

volt input. 240v.
duty Twin 400w,
ext. S. O'Brien,
Lancs.

[359

Trader Service Sheets, in binders, with
OVER
1969 index. Over 500 others i/c 300 E.R.T. with
1.000

index, £25. W. H. Cave,
I.o.W.

16

Gordon Road, Newport.
[364

DUPLEX Quick Response Pen Recorder,
EVERSHED
Mark 3. Type QU /CRD.4. With matching Amplifier,
Type PA.IOH /B complete in case. Spares etc. 2 only.
Offers. Al:en, l0A Luton Road. Chatham, Kent.

COLOUR TV TRANSMITTING EQUIPMENT
HOME & OVERSEAS

[358

C.R.T.s, bright blue trace, for oscilloPRECISION
scopes, waveform photography, flying spot scanners.
Unused. S.a.e. Tube data, 25/- each. including U.K.
carriage. 33 Grand Avenue, Hassocks, Sussex. Hassocks
4532.

Senior Installation &
Commissioning Engineer

[365

Star Bargain Offers. Re- gunned TV Tubes
ELEKON
12" and 14" £4 17 6d; 1, "7 and 21" £6 10s. Od.:
24" £7 10s. Od.; 10/- carriage on all tubes. Morganite
I watt (type "S ") Resistors 5.6k and 68k 2d. each; 10
for 1/8; 100 for 12/ -; 500 for 35/ -; 1.000 for £3 5s. Od.
Green Disc Ceramic Capacitors 0111P 500 volts 3d.
each; 100 for 20/ -; 1,000 £6. BY 100 Rectifiers 3/3
each. Elekon Enterprises, 30 Baker Street, London,
WIM 2138. Telephone 01 -486 5353.
[366

An additional vacancy has arisen in our team for an
Electronic Engineer with specific experience of TV
broadcasting or other transmitting equipment.

Applicants will be of H.N.C. standard and possess the
essential knowledge and ability to complete their
varied tasks conscientiously without close supervision.
This is a position of great interest to a mobile man with
an opportunity for travel.
An excellent salary and travelling expenses will be
paid, holiday commitments will be honoured.
Apply with brief employment details to Personnel Officer:

'NE-SOLDER any joint in
367

seconds.
New chemical
material is 100% efficient. Free details. Box W.W.
Wireless World.

RESEARCH OSCILLOSCOPE. D.C. to Mcs. Rise Time

7 Nano seconds, Normal Sweep 2 seconds to 5 Nano
seconds. Sensitivity 25 millivo:ts /cm. 0.1 micro seconds
delay sweep. Strobe sweep. Square and triangular
wave outputs. .100 Mcs. marker. Single shot. New
condition. Quarter of list price. West, 2 Lordship
Lane. Letchworth, Hertz (Letchworth 4536).
[2173

PYE TVT LIMITED
Line

C'nIr,ll".

Tclphonc Cambndge (0223) 4511',

/Pk
www.americanradiohistory.com
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NORWICH CITY COLLEGE
DEPARTMENT OF ELECTRICAL ENGINEERING
suitably qualified person for the post of Laboratory

Wanted, as soon as possible, a
Technician. Duties will include the maintenance and repair of equipment in the Electronics,
Control, Machines and Power laboratories and the construction of experimental and
demonstration equipment. Salary: Technical Scale II /III, £765 -£1,055 per annum, with
additions for approved qualifications.
Application forms are obtainable from the Registrar, Norwich City College, Ipswich Road,
Norwich, NOR 32E.

SERVICE ENGINEERS required to
ELECTRONIC
work in this country and overseas, to maintain airborne navigational equipment. Ex- Service Radar or
Telviston and Radio Engineering experience an advanApply: The Decca Navigator Company Limited,
Spar Road, Feltham. Middx. Telephone: 01 -890 4898.

tage.

[2154

RADIO TELEPHONE EQUIPMENT. F27AM
DYE
L135. PTRTC £50. AMIOD £83 Austen. Burgess
[361
Hill 34C9.

BUSINESSES FOR SALE
Retail Te'evloion and Radio Business for
COUNTRY
sale. OWNER RETIRING. Turnover for last four
years £31.600 per annum. Further details from Box
WW328 Wireless World.

-

SURPLUS
TEST EQUIPMENT
AND SECONDHAND

Audio Systems Engineer
EXCEPTIONAL OPPORTUNITY FOR
AUDIO SYSTEMS PROJECT ENGINEER

generators. oscilloscopes, output meters. wave
SIGNAL
voltmeters, frequency meters, multi -range meters.
etc., etc., in stock. -R. T. & I. Electronics, Ltd., Ashvile Old Hall, Ashville Rd., London. 5.11. Ley. 4986.

[64

RECEIVERS AND AMPLIFIERS
SURPLUS AND SECONDHAND

Rx5s. etc., AR88, CR100. BRT400, 0209. 8640,
etc., in stock. -R. T. & I. Electronics, Ltd.,
Ashville old Hall. Ashville Rd.. London. E.11. Ley.

HRO
etc.,

[65

4986.

or our special audio products division we now seek the services
of an additional Electronics Engineer with 315 years' experience
in the Audio Engineering field, preferably

with Studio Broad-

casting equipment. The work is of a varied nature and involves
systems layout of custom built equipment.

Applicants should be of H.N.C. standard Electronics. An attractive
salary and conditions of employment are offered. Holiday commitments will be honoured.
Apply with brief employment details to Personnel Officer:

-

N W

GRAM AND SOUND

EQUIPMENT

first our 70 -page illustrated equipment
CONSULT
catalogue on Hi-Fl (5/6). Advisory service. generous
terms to members. Membership 7/6 p.a. -Audio Supply
Association. 18 Blenheim Road. London, W.4.
01 -995

[27

1661.

exchanged:
GLASGOW.- Recorders bought, sold,
cameras, etc.. exchanged for recorders or vice versa.- Victor Morris, 343 Argy:e St., Glasgow. C.2.
[1/

TAPE RECORDIN e ETC.
quality. durabC:ty 'natter. consult Britain's oldest
service. Quality records from your suitable
tapes. (Excellent tax -free fund raisers for schools,
churches.) Modem studio facilities with Steinway
Grand. -Sound News, 18 Blenheim Road. London, W.4.

IF transfer

PYE TVT LIMITED
I

1

,moms Lane. Cambndge.
..phone Cambndge (0223) 45115

[28

01 -995 1661.

to disc transti, using latest feedbardt disc
EPs from 27, -; s.a.e. leaflet.-Deroy,
A. cutters;
[70
High Bank, Hawk St., Carnforth. Lancs.

TAPE

FOR HIRE
hire CCTV equipment including cameras.
FOR
monitors, video tape recorders and tape -any period.

-Details from Zoom Television. Amersham

5001.

[75

communications receivers
WANTED.
and test equipment. -Details to R. T. de I.
Electronics, Ltd.. Ashville Old Hall. Ashville Rd.. Lonall types of

THE METAL BOX COMPANY LIMITED

don. E.11.

RESEARCH AND DEVELOPMENT DEPARTMENT

We have an opening for

a

VALVES
cartons by return at keen prices; send 1/VALVE
& A. Boxmakers, 75a
for all samcles and list.
[10
Godwin St.. Bradford. 1.

-J.

YOUNG MAN OR WOMAN
who has started to specialise in the
design and construction of instruments
and control systems for industrial use.
The work is biased towards the development of electronic circuitry for
prototypes. Qualifications are not
essential but a degree, Grad.I.E.R.E.,
H.N.C., or evidence of part-time study
leading to such qualifications in the
near future, would be an advantage.
Please apply in writing to: CA.89,

The Metal Box Company Limited
Research & Development Dept
Kendal Avenue
Westfields Road, Acton W.3
01

-992 341

[63

Ley. 4985.

ARTICLES WANTED
televisions, tape recorders. radiograma,
new valves. transistors, etc. -Stan Willetts. 37
High St.. West Bromwich. Staffs. Tel. Wes. 0186. [72
TELEVISIONS urgently required or con'ertible
BBC2
models. lame or small quantities. Rother Rentals.
10 Wellgat =. Rotherham, Yorkshire. Telephone RotherWANTED,

[356

ham 4375

Bush AU41 Audio Amplifier in new condi[360
WANTED
tion. Tel. 01 -546 4061 (Kingston, Surrey).

Cameras. any condition. Henniker & Kerr.

CCTV
44 Ashley Terrace, Edinburgh.

11.

VALVES WANTED
and clean new corn all details,
Stores, 55

bay new valves. transistors
WEponents,
large or small quantities.

quotation oy return. -Walton's
Worcester St.. Wolverhampton.

Wireless

SERVICE & REPAIRS
payroll; commissioned technical writin! of all types to your precise
World.
Wireless
347
W.W.
Box
requirements.
ON YOUR STAFF. b it not on your

CIRCUIT ARTWORK and Silk Screen
Design and
detall drawings of prototype and production equipment.
Box W.W. 2168 Wireless World.

www.americanradiohistory.com
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Valves type TY5 -500 TY6 -800.
WANTED
ESA1500. ESW1500. 16p13. BR1125, TYS 5 3000.
Good price paid for valves st1:1 under
TY7 -600m
[339
vacuum. Electronic Heat Co. 01 654 7172.

Scrap

DRINTED
produces from engineers' sketches.

1

[2167
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Honeywell

COLLINS RADIO COMPANY OF
ENGLAND LTD

have the following vacancies:

SENIOR ENGINEERS
Are YOU in the Honeywell mould?

FIELD SERVICE
ENGINEERS

Do you feel that your ability ran match the opportunities
offered by working for a company which is rapidly becoming
a dominant force in the
British and European markets?
Then tell us.

experienced in the maintenance of ground
communication HF.'SSB systems. These
positions are for assignments in the Near
Middle
and
East.
A
realistic salary
commensurate with experience, together
with a generous subsistance allowance
will he paid.
All positions are eligible for Company
benefits in respect of Pension Scheme and
other fringe benefits.

Were looking for high calibre engineers with sound practical
background in the technical and economic evaluation of all
types of

PASSIVE AND MAGNETIC COMPONENTS AND
HYBRIDS
and an understanding of the application, specification and
limit of components for reliability indications.
Successful applicants will be placed so as to develop their
potential to the fullest extent. and salaries, like the prospects.
are on a scale that goes well beyond average.
Write giving brief details of age. experience, etc.. to the
undernoted or if you don't want to apply for these appoint
ments write and ask about other vacancies with Honeywell
good company to grow with.

-a

Please send résumé to:
The Personnel Manager,

Personnel Manager
HONEYWELL LTD.
Newhouse Industrial Estate

COLLINS RADIO COMPANY OF ENGLAND LTD.,
Heathrow House, Bath Road, Cranford, Hounslow,
Middlesex

Motherwell
Lanarkshire
WL.....

.

1

I
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REQUIRES

TECHNICAL OFFICER

3j

(Studios ce Transmitters)

for the Zambia Broadcasting Services, on contract for
one tour of 36 months in the first instance. Commencing salary according to experience in scale Kwacha
1644 (£Stg. 959) rising to' Kwacha 3216 (£Stg. 1876)
a year, plus an inducement allowance of £Stg. 237 fStg. 615. Gratuity 25% of total salary drawn. A
direct payment of £St . 233 - £Stg. 291 is also
payable direct to an officer's home bank account.
Both gratuity and supplement are normally TAX
FREE. Free passages. Quarters at low rental.
Children's education allowances. Liberal leave on
full salary or terminal payment in lieu.

Candidates, preferably between 23 and 45 years
of age, must possess the City and Guilds Intermediate

Certificate in Telecommunications, or the equivalent
and have at least four years experience in a recognised
Broadcasting Organisation on maintenance duties in
(a) Sound transmission and recording studios, or
(b) Television studios, or
(ç) Transmitting stations.

The officer will be required to undertake routine
operational shift duties and to assist with the maintenance and installation of equipment.
Apply to CROWN AGENTS, M. Dept., 4 Mill bank, London, S.W.i. for application form and
further particulars, stating name, age, brief

details of qualifications and experience and
quoting reference M2K 680905 WF.

;

W wv
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BOURNEMOUTH

COLLEGE OF TECHNOLOGY

FULL -TIMEthe COURSE
for

UNIVERSITY OF LONDON EXTERNAL HONOURS DEGREE IN ELECTRICAL ENGINEERING

G.C.E. 'A' level entry or O.N.C.(Eng.) or O.D.N.(Eng.) entry
Next session's course commences September, 1969. Details from The Principal,
Room E7, College of Technology, Lansdowne, Bournemouth BH1 3JJ. Tel: 20844
EARLY APPLICATION IS DESIRABLE

APPROVED LODGINGS ARRANGED

CAPACITY AVAILABLE
AIR!RONIC6, Ltd., tor coil winding, assembly and
wiring of electronic equipment, transistorised subunit sheet metal work. -3a Walerand Rd., London.
S.E.13. Tel.

01 -852

[61

1706.

METALWORK, all types cabinets. chassis. racks,
etc., to your own specification. capacity available
for small milling and capstan work up to lin barSt.,
PHILPOTT'S METALWORKS, Ltd., Chapman

-

[17

Loughborough.

Presswork and Toolmaking Capacity
aval able.-J. D. R. Ltd., 9 Mallow Street, London,
[333
3661.
E.C.1. 01 -253
SMALL Metal

FULL or Partial Manufacturing or Assembly Capacity
D. R. Ltd
available for small Electronic Units.
[332
Mallow Street, London, E.C.1 01 -253 3661.

-J.

RESELEC have Immediate capacity for cableforming,
also wiring and assembly of chassis. P.C. Boards
and sub -units. 33 Snowdrop Way. Widmer End, Bucks.

[353

Electrical Manufacture and
ELECTRONIC and
Assembly. Prototypes and short production runs.
East Midlands Instrument Co. Ltd., Summergangs
[362
Lane, Gainsborough, Lincs. Tel. 3260.

ELECTRONICS

8

FACTORY has capacity for wiring. assembly, P.C.
Boards. etc., in W.I. Excel:ent standard of work.
[353
7,d. 437 -157E.

TECHNICAL TRAININO
BECOME "Technically Qualified" in your apare time,

MECHANICAL

guaranteed diploma and exam. home -study courses
in radio. TV, servicing and maintenance. R.T.E.B.,
City & Guilds. etc., highly informative 120 -page
Guide- free.- Chambers College (Dept. 837K), 148
[16
Holborn, London, E.C.1.

ENGINEERS

CITY & GUILDS (Electrical, etc.), on "Satisfaction
or Refund of Fee" terms. Thousands of passes.
For details of modern courses in all branches of elecautomation.
trical engineering. electronics, radio, T.V.,free.B.I.E.T.
etc.; send for 132 -page handbook(Dept. 152K), Aldermaston Court, Aldermaston, Berks.

SCIENTIFIC
INSTRUMENTATION

A.E.I. Scientific Apparatus Division offer excellent prospects
to able eng neers who will soon join their expanding team at
Harlow. The Company's most recent Project, a one million
volts electron microscope, has reached an advanced stage
of development and manufacture. The application of specialist
skills to this project and others of equal complexity will present a challenge to men who are ready to make their most
important career move.
The Company leads in an intensely competitive field, exports
a considerable proportion of its output to Europe and the
U.S.A. and intends to keep ahead with the help of people
whose growing expertise in research, development and
design of electron microscopes and component parts will
take them to the top of their profession.

ENGINEERS
ELECTRONICSin Control
and Servo Systems,
Should hava interestand ability
Precision Stabilisers and or High Voltage Generation.

ENGINEERS
MECHANICAL
and ability in the design of highly stable
With special interest
structures and or sophisticated mechanisms.

VACUUM ENGINEERS
design of Vacuum Systems and ComWith experience in the
ponents and particularly with an interest in Vacuum Electronics.
These appointments will appeal particularly to men with high
technical qualifications, but applications from sound engineers withoLt full professional qualifications will be carefully
considered.
Generous starting salaries are likely to attract men of the
right calibre to these posts.
Please write in confidence, giving full details of age, experience
and qualifications to:-

PM.G. Certificates, and City & Guilds Examinations.
Also many non -examination courses in Radio, TV
and Electronics. Study at home with world famous ICS.
Write for free prospectus to ICS. Dept. 443. Intertext
[25
House, London. S.W.11.
RADIO officers see the world. Sea -going and shore
appointments. Trainee vacancies in April and Sept.
Grants available. Day and boarding students. Stamp

tor prospectus.

Wireless College, Colwyn Bay.

[80

TV and radio A.M.I.E.R.E., City & Guilds. R.T.E.B.;
certs., etc.. on satisfaction or refund of fee terms;
thousands of passes: for full details of exams and home
in all
training courses (including practical equipment)
branches of radio. TV, electronics. etc., write for 132 page handbook -free; please state sublet[.- British
Institute of Engineering Technology (Dept. 150K(,
[15
Aldermaston Court, Aldermaston, Berks.

TUITION
-A Technical Certificate or qualificaENGINEERS.
lion will bring you security and much better pay.
Elem. and adv. private postal courses for C.Eng.,
&
A.M.I.E.R.E., A.M.S.E. (Mech. & Elec.). City
Guilds, A.M.I.M.I.. A.I.O.B., and G.C.E. Exams.
Diploma courses in all branches of Engineering
Mech., Elec., Auto, Electronics, Radio. Computers,
Draughts, Building, etc. -For fua details write for
FREE 132 -page guide: British Institute of Engineering Technology (Dept. 151K), Aldermaston Court.
[14
Aldermaston. Berks.

-

Committee.
Education
KINGSTON- UPON -HULL
College of Technology. Principal: E. Jones, M.Sc.,
F.R.I.C.
FULL -TIME courses for P.M.O. certificates and the
from
Radar Maintenance certificate. -Information
College of Technology, Queen's Gardens. Kingston upon
[18
Hull

SERVICE ENGINEERS -up -date your technical knowledge of Radio, TV & Electronic: thro' proven
home-study courses. Details from ICS, Dept. 442, Inter [24
teat House, London. SW11.
-

BOOKS, INSTRUCTIONS, ETC.

The PersDnnel Manager,
A.E.I. Scientific Apparatus Division,
P.O. Box 1, Harlow, Essex.

British ex -W.D.
wireless equipment and Instruments from
R.E.M.E. instructions; s.a.e. for list, over 70
W. H. Bailey, 167a. Moffat Road, Thornton
Surrey, CR4 -8PZ.

GEC-'ELUDII AUTOMATION

THE Proprietors of Patent No. 823538 for "Improvements in or relating to Single Side -Band Transmission Systems" desires to secure commercial exploitation by Licence or otherwise in the United Kingdom.

MANUALS, circuits of all

1939 -45

-

original
types.
Heath.
[66

MISCELLANEOUS

Replies to Box W.W. 2166 Wireless World.

www.americanradiohistory.com
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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'£1150 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, N.W.2, quoting publication and month of issue.

Plan your future with

N

R

Electro/M echanical Engineers
We want several nten like you to help us achieve our objective to become the leaders in the Electronics field in Europa
That is where we are heading and we will not allow salaries to stand in our way
You will likely have a degree or H.N.C. and will have some experience with a competitor who will be sorry to lose you
You will work on peripheral post design, supervise prototype builds. co- ordinate projects. be part of a highly profes
sional team and gain expertise on Honeywell equipment
Think you could measure up to our high standards? Write a short note telling us about yourself and your ambitions.
There is a place for you at Honeywell
good company to grow with Don't worry about housing or fringe benefits
as we set standards that others follow If you would like to learn of other opportunities in the Honeywell organisation
we will always be pleased to hear from you

-a

Write, giving brief details of age, experience, etc., to the undernoted.:

PERSONNEL MANAGER

Honeywell
NEWHOUSE INDUSTRIAL ESTATE, MOTHERWELL, LANARKSHIRE

C11tJIrIJíl1

broadcast T.V. test engineers, salaries up to £2,200 p.a.
Cintel's rapid expansion has created the demand for Senior Test Engineers to be responsible for the final test and customer acceptance
of our new exciting range of colour television products.

Also required

are:-

project engineers, intermediate
engineers, draughtsmen
preferably with television design experience.
We also offer

*
*

*
*
*
*

Assistance with housing
Modern factory facilities
Three weeks' holiday and four weeks after ten years' service
Existing holiday arrangements honoured
New comprehensive sick pay scheme
100% per annum expansion rate -excellent promotional opportunities

Location Welwyn Garden City, moving to new factory at Ware, Hertfordshire, in the near future.
Applications will be treated in the strictest confidence. Interviews may be arranged outside of normal office hours to suit applicant.
Please apply: Personnel Manager
Broadcast Division, Rank Precision Industries Ltd.
Bessemer Road, Welwyn Garden City, Herts.
Telephone: Welwyn Garden 23434, Ext. 314

4 RANK
PRECISION
INDUSTRIES

The

Bait Orgamsation

Holders of The Queen's Award to Industry for

3

successive years.

www.americanradiohistory.com
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YUKAN

mfd. 600 v. Brand New.
Cornell Dubilier Paper Condensers, 4in x 3 ¡in. x
7;8 ea. P. & P. 2/ -.
1 tin. with fixing clips.

CONDENSERS.

SLYDLOK FUSES

8

15

amp., 1/8 ea., 15,r- per doz.

13'- Doz.
5 amp. 1'3 ea.
P. & P. ea. 12 2'-. DLR5 Bal. Armature, 9/6.
and
wired
M /C
with
ear
muffs
P. & P. 3' -. M Coil
mic., 12 8. P. & P. 3/-. No. 10 Assembly M /Coil
P.
3
/
with M, Coil Mic., 12;6. P. &

oi4f

N,
ru

e,

<

uble ea, Kran,

Is

spray N

,..11,0 e. r

rer

rrd ewer

leper

;

1

i /ll
1

used

..at.

Nrrrege Ned.
ran plus epoonal

pod.

lit

Ur

et

i`,
AIMá

tNntlereb4

ew.

e

handle teale

mate amt Gold
S 1tor lR/II.
wn ,
nm colour and p
qua1.r,i also ea able plow n<lote cheque or
mount dr
307a, EDGWARE ROAD,
LONDON, W.1.

r Motorvom,
r

lau

Alto Durable. heat
Mau Rnnh
on sell

140

r

only,

trEC IAIOif.a
'

..

04 rUKAN

Dept-

rpen ni day

For spares only. Chassis only. Complete with valves

except 832s and Relay. 21/- ea. Carr. 4/ -. 832 valves
7,8 ea. P. & P. 2/- ea. valve, used.

"TELE L" TYPE FIELD TELEPHONES. These

,ar

WRINKLE

Memmen aNdable .n gN1 blue. geld
'Modern bessbell Ria<a
(be 1CN<alel

TRANSMITTER. BC 625, part of T /R. SCR522.

SPEED RELAYS. Type
H69D, 500 500 ohms, 5l- ea.; Type H96E,
1,700 --1,700 ohms, 7, 6 ea. Carr. 1! -.

--

(CRACKLE) Finishes

Aerosol spra,a.l

n

urN

apron

SIEMENS HIGH

OR BLACK

o

ud. Chorale

SMALL MOTORS. 12-24 v. D.C., reversible,
with gears attached, l0'- ea.; with blower attachment, 10,- ea.; each item post 2/6.

avo"u

/eit(fele air drying GREY HAMMER

HEADPHONES.

,

so ..oct

SELF- SPTI ("T"" `°'°`

Saturday.

.

..r.

OVENS. PUMPS, PLANT, GAUGES, FURNACES,
ETC., GENERAL SCIENTIFIC EQUIPMENT
EX- STOCK, RECORDERS, PYROMETERS, OVENS,
FREE

CATALOGUE.

V. N. BARRETT & CO. LTD.

telephones are fitted in strong steel case complete
with Hand Gen. for calling each station. Supplied in
new condition and tested. 50/- per pr. Carr. 7/6.

I

MAYO ROAD, CROYDON,
CRO 2PQ. 01-684-0193

R, C &

8 assembly complete with
leads, terminals and cover, 6/6 ea. Carr. 2/6.

MORSE KEYS. No.

L

BOXES

ELECTRO MAGNETIC COUNTERS. Register
1/

-.

LIGHTWEIGHT HEADSET (part of "88" W.
Set Equipt.) complete with Boom mic., carbon made
to highest Ministry Spec. Moving coil earpieces.
Our price 20/- ea. Carr. 3/ -. Also Super Lightweight hand set, 10 /- ea. Carr. 2/ -.
200 AMP. 24 v. D.C. GENERATORS. Type P3
ex-Air Ministry, £9 ea. Carr. £1.

Generators. Type 02. 3,000 watts,
£6 ea. Carr. 15/ -.

Rotary Convertors. Type

8. D.C.

30 v. D.C.

Input

24 v.,

A.C. Output 115 v. 400 c /s, 3 phase, 1.8 amps.
£5 ea. Carr. £1.

Invertors. Type 201A (5ÚB6300). D.C. 25/28 v.
r.p.m. 8,000, A.C. 115 v. 1600 c /s, single phase.
£10 ea. Carr. incl.
All above items ex -gov. stock, in used condition.

ELECTRONICS -many new courses
ELECTRONIC MAINTENANCE

INSTRUMENTATION AND

SERVOMECHANISMS
COMPUTERS
PRACTICAL RADIO (with kits)
PROGRAMMED COURSE ON
ELECTRONIC FUNDAMENTALS
C. & G. Telecom. Techns' Certs.
C. & G. Electronic Servicing

ea. Carr. 1/6.

up to 9999, coil res. 30011. 5/- ea. Carr.
not re- setable. Ex- equipment. Open type.

RADIO'TV ENG. & SERVICING
AUDIO FREQUENCY
CLOSED CIRCUIT TV

Guaranteed Coaching for:

VIBRATORS. 12 v. 4 pin MALLORY TYPE
6634C. 8'- ea. 12 v. 7 pin Plessey Type 128127.

78

Start training TODAY for one of the many
first -class posts open to technically qualified
men in the Radio and Electronics industry
ICS provide specialized training courses in
all branches of Radio, Television and Electronics-one of these courses will help YOU
to get a higher paid job. Why not fill in the
coupon below and find out how?
Courses include:

VACUUM
R. F. HEATERS.

TRAIN TODAY
FOR TOMORROW

CAPACITY 15pf to 11112F
RESISTANCE O.10 to 100KÛ
INDUCTANCE 1mH to 10H
VOLTAGE DIVIDERS and
WHEATSTONE BRIDGES
LIONMOUNT & CO. LTD.

BELLEVUE ROAD, NEW SOUTHGATE,

LONDON N.II, ENGLAND
Tel: Enterprise 7047

NEONS.
CASES.

PRINTED

CIRCUIT

BOARDS.

R.T.E.B. Radio /TV Servicing Cert.
Radio Amateur's Examination
P.M.G. Certs. in Radiotelegraphy

General Certificate of Education
Start today - the ICS way

INTERNATIONAL

CORRESPONDENCE SCHOOLS
Dept. 230 Parkgate Rd., London, S.W.II.
Please send FREE book on

INSTRUMENT

MOULDED REED SWITCHES and PIDAM logic
modules. CONTIL and BRIGHTLIFE products are all
ex- stock. For details see April and June 1969
issues, advertisements. For further details use reader
service card. New prices on new leaflet. All customers
on mailing list will receive these automatically.

WEST HYDE DEVELOPMENTS LIMITED,
30 HIGH STREET, NORTHWOOD, MIDDX.
Telephone: Northwood 24941

Name
Address

5.69
WW -139 FOR FURTHER DETAILS
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mfd. 1,500 v. Sprague,
paper. 9d. ea., 7 8 doz. .1 500 v. 5¡6 doz. postage
on 12 of ea. item 2, -.

TRANSFORMER LAMINATIONS enor-

HEAVY DUTY TERMINALS. Ex-equipt. Black
only, will take spade terminals and wander plug.
P. & P. 1/6 ea. doz.
1 6 pr., 15/- doz. pairs.

Frame assemblies.

CONDENSERS.

.1

FATIGUE METERS. 24 v. D.C. Consisting of
H96D Relays. 500 x 50011. 6 x 30011 Electro
Mag. counters, etc. £2/10,'- ea. Carr. 6/ -.
6 x

AMERICAN AUTOPULSE 24 v. PUMPS for
mounting between carb. and main fuel tanks as
auxiliary pump. New-30 /- ea. P. & P. 5/ -. 7 g.p.h.
Size lin x 2 ¡in. x 2¡in.

Telephone Hand Generators.
In wooden case. 7/6 ea. P.

&

No. 26 A.N.
P. 4/6.

S.T.C. MINIATURE SEALED RELAYS, TYPE
4184 G D, 700(1 24 v. (will work efficiently on 12 v.
D.C.) (ex-equipment). 2 C /overs. 718. P. & P. 1 / -.
6 or more post paid.

mous range in Radiometal, Mumetal and
H.C.R., also 'rC'r & "E "r cores. Case and

MULTICORE

for good
SOUND EQUIPMENT
P AN 'EFOD

ry

Tel. BIRKENHEAD 6067
Terms Cash with Order.

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
covered wire, etc.

J. Black

44 GREEN LANE, HENDON, N.W.4
Tel

:

01

-203 1855.

01 -203

3033

GODLEYS

shaft. Ideal for model makers, etc. 1016 ea.

rigiA:cc:

and

WW -138 FOR FURTHER DETAILS

SMALL D.C. MOTORS. tin x thin. x 1 ¡in.
Rated 24 v., will work on 12 v. ¡in. length drive

108 CHESTER ST..BIRKENHEAD,CHESHIRE

CABLES screened
unscreened from 2 way to 25 way.

Handbook gives detailed information and
This
circuit diagrams for British and American Government

surplus Receivers. Transmitters and Test equipment.
etc.. also contained are some suggested modification
details and improvements for the equipment. Incorporated in this revised edition is a surplus/commercial cross
reference valve and transistor guide. This book is
invaluable to Radio Clubs. Universities and Laboratories.
Latest edition priced at 35/- per volume plus 5/- p & p.
Only obtainable from us at:

GILTEXT LTD.,

24, Stansfield Chambers,
St. George Street.
LEEDS, 1 .

www.americanradiohistory.com

SHUDEHILL, MANCHESTER

4

Telephone: BLAckfriars 9432
Agents for Ampex, Akai, Ferrograph, Tandberg,
Bryan, Brenel I, B. & O, Vortexion, Truvox, Sony, Leak,
Quad, Armstrong, Clarke & Smith, Lowther, Fisher,
d, Goldring, Dual,
Goodman:, Wharfedale, G
Deco, Record Housing, Fitrobe, G.K.D., etc.
Any combination of leading amplifiers and speakers
demonstrated without the slightest obligation
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ALL GOODS GUARANTEED

CONVERTOR /BATTERY

CHARGER.

Input

c/s. output, 12 v. 5 amp D.C. Input 12 v.
D.C. output 240 v. A.C. 170 Watt max. With fuse and
indicator lamps. Size 91 X 10 x 41in. Weight 19 lb.
An extremely compact unit that will give many years
reliable service, supplied with plug and lead. Only
E4/10/-. P. & P. 15/- extra.
As above -fully serviceable-perfect interior but
soiled exterior cases, E3. P. & P. 15;- extra.

240 v. 50

DISTRIBUTED WIDE BAND AMPLIFIERS

Various types, e.g. E.M.1. type 701. 20 mc/s. to
240 mc/s. Ideal low noise TV, FM amp. 25/10/ -.
P. & P.

15' -.

DEKATRON

COUNTER

tubes

type

ADJUSTABLE HOLE
& WASHER CUTTERS
tool for tre-

washer

panning
holes I " -12z"
in diameter
In our range

GCIOB

Adjustable
hole and

The right

of

cutters

18%

Tungsten
High Speed
Tool bits

17

Models

10/- each.
024/G38/G60 at 35/each. G53/I at L8 each.
SOLARTRON stab. P.U. type ASS16 300 v. SO mA.,
23,10/-: AS517 300 v. 100 mA., E6.
P .& P. 10/- extra.

EXCLUSIVE OFFERS
LATEST TYPE, HIGHEST
QUALITY 78 INCHES HIGH x
INCH
30
DEEP TOTALLY
ENCLOSED

19 INCH
RACK
MOUNTING
DOUBLE SIDED CABINETS
haying the follolcingunique features

G.M. TUBES. Brand New.

*Doable

TRANSISTOR OSCILLATOR. Variable frequency

5 kc /s. 5 volt square wave o /p, for 6 to 12 v.
D.C. input. Size 11 x 11 X Irin. Not encapsulated.
Brand new. Boxed. I1/6 each.
VENER encapsulated "flip-flop" type TS.2A. Complete with base 2I /- or 4 for E3 /I5/ -.
MULLARD pot cores type LAI, 8/6 ea. (brand new
boxed).
TIMER UNIT consisting of standard mains input
transformer 200/240 v. 50 cycle; output 18 v. 4 amp
(conservative); GEC bridge rectifier; detachable accurate I sec. timer sub -chassis with transistor STC type
TS2, 2 x 12AÚ7; one 500 ohm relay heavy duty contacts 2 make; lamps, fuse, switch etc., etc., in case size
10 X 10 x Sin. Ideal for battery charger, one second
timer, transistor power supply, etc.
Tested and guaranteed working L2 /15/-each. P.P. 15/

and they are

40 c /s. to

,

FAST NEUTRON MONITORS (Burndept type
1262B). Complete with new set of Mallory cells and
carrying harness. 210 only. P. & P. 10/ -.

OSCILLOSCOPES

Cossor DB 1035, 220; 1035 Mk. II, 225; 1035 Mk. 3,
232 I0'-; 1049, 830; 1049 Mk. 3, 235. CT52, £18,101 -.
HARTLEY 13A. Now only LI8. EMI type WM2, £40.
All scopes carefully serviced and in excellent condition. Carriage 30 /- extra.

TEST GEAR

drilled and tapped
all the way down
every Ile. for this

TEL.

RELAYS

3,000 Series 5 k /ohms, 2 pole make H.D. contacts,

2'6 each.
S.T.C. sealed

2

base 4 6 each.

pole co. 48V. only. Completo with

Standard Pots. Brand new. 250K; 500K;

meg;

I

2.5 meg, all at 1'9 each.

transistor,

Power

NKT403/452 at

6 8

2N3055 - 8/6 each; 25005,
each. All brand new stock.

COURTENAY TIMER unit. Accurate

I

sec.

timer

variable mark space ratio. Input 12V AC or DC
Heavy duty relay contacts to switch external equipment e.g. flashing lights. Chassis mounting size
6
31 .< 3 in. Tested with circuit diagram. 22/6 each
CRT modern replacement for the VCRI38A. Blue
trace with PDA available, 27/6 each. Bases 316 each.
EHT RECTIFIERS. Brand New. T36 EHT 20 -3/6 ea.
T16 HT 80 6/6 ea. T36 EHT 80 -6/6 ea. T36 EHT 240
es.

DIODES new CV448 425, I/- each.
TRANSFORMERS. All 200/250 inputs

18 v. 6

amp

and 12 v.
amp. Separate windings 18,/6 each. 18 v.
12 amps at E3 each.
TRANSFORMERS. 3 kV. 4.5 mA. 4 V. 0.5 amp x2,
4 V. 1.1 amp. Brand new, ES each. Ex eq. 23/10 /- each.
350 -0-350 80 mA., 5 V. 2 ampsx2, 21/- each. 6.3 V.
at 2 amps x 2, 10/6 each. 350 -0-350 at I amp. Standard
input, 13 10/- each.
_'.

CHOKES.
each.

5

Large

H., 15 H. up to 120 mA., 8'6
quantity LT, HT, EHT transformers.
H.,

10

Your requirements please.
PHOTOCELLS equivalent to OCP71 2/6 each.
METROSILS. Ideal pulse suppression, 2/- each.
E.H.T. CONDENSERS. 7.5 kV. working. 0.1 mfd,
6 each: 0.25 mfd 8 6 each.
BrandNew 5 kv working 2 mfd 22/6 ea;
S

VISCONOL

EHT

0.015 8Kv 6/6 each. 0.002
0.0005 25 Kv 16/- ea.

0.25 mfd 10/6 ea.

Condensers.
Brand
New.
I 5Kv 8/6 ea. 0.01 2 Kv 5/- ea.

with order.
Post paid over 10/-.
FOR CALLERS. Always a large quantity of components, transformers, chokes, valves, capacitors,
odd units, etc. at 'Chiltmead' prices. Callers welcome
Cash

9

a.m. to

10

loll,

1)

vertically
horizontally
-these allow the
both
and

01-348 2670

rack panels to be

-for

fitted with projecting oompodente and
te

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.

445 2713

44,'-

*0.200 Ferrograpb

Time Neoorder-Reproducers

15'-

Meteorological Balloons
*Micrometer Wavemeters General
900 1630 and

*455
29 6

5.9

k oa

-542 5327

1630 4000 m es

each

Preeuioo Band Pau Filters

11

R.F. Wattmeters up to 600 miss

*T.D.M.S. Sets seed /receive in cabinets
*Collins 600 w. Radio Telephone Trans-

mitters Autotune 2 to 18 mice 230v.
input new
Track Data High Speed Tape Readers
*Mason Illuminated Drawing Tables 60- . 38-

The RADIO AMATEURS
HANDBOOK 45/1969 ED. by A.R.R.L. Postage 4/6
Radio Communication Handbook by R.S.G.B.
P. 4 6.

F.E.T. Principles, Experiments and Projects

by Noll. 40'- P. & P. 2 -.
49 Easy Transistor Projects

by Brown.

16/-,

1/3.

P. & P.

Practical Power Supply Circuits, both valve

transistors, by Shields. 24;'-, P. & P. 1/4.
Basic Theory and Application of Transistors,
new ed., by U.S. Army. 14/6. P. & P. 116.

Designers' Guide to British Transistors by
Kampel. 25/-.

P. & P. 1/6.

Practical Oscilloscope Handbook

25/ -.

P.

by

Turner.

*Teletype Modal 14 Tape Punches

*T8- 497 /URN
*Jet Aircraft

Signal Generators 2,400 mice
Joystick Handles with 6

Switches

*S.A.R.A.H. Aerials 48' high
*Sigma 12000 ohm. DPDT Sealed Relays

*ATM

high Lattice Triangular Wind

£40 0
£17 10
£8 10

£35 0
£17 10
£75 0
£89 10
£85 0
£1.

10

£1

O
O

£14 10
255 0
rep

Masts
10 bank 25 way es. new

*Precision Mains Filter Units new
*Maroon' H1R2 SSB Receivers 2 /'n'2 midi.

*Au

P. U. H.

£1

Type TRR-2 Regenerative Repeaters
Airport "Weather Man" Masts

*Frei,
*76 loot

£42 10
580 0

Geiger Counters new

*Telegraph Code- Deoode Machines

£285

O

£1
£1
£75
£7
£17

15
10
0
10
10

Carriage extra at cost on all above.
AU goods are es- Government atores.

& P. 1,6.

Silicon- Controlled Rectifiers by Lytel.
P. & P.

*Ampheaol Connector Assembling Machines
*Btelma Telegraph Distortion Moulton
*50. Motorola enclosed Cabinets 1Y
*Times Facsimile Transmitter Reesiven...

*Uniseleeton
and

£22 O
83 10

*7 track t- tape head assemblies wills rollers £30 0
*1' New Computer /Data Magnetic Recording Tape made
by H.M.I. (USA, 3400 It on N.A.B. Spoon
£6 10
*1' Used ditto "Scotch" Brand 4800 N
£4 0
*3' O.P. Oscilloscopes rack mounting
FA 10
*M.5.

Haydon Road, Wimbledon.

Electric

*8

P. &

£25 0
£1 10

speeds

3

I/- each.
01

40-page list of over 1,000 different Items in stock
available -keep one by you.

*38-

transistor
..
..
1.14B
Light Detector Planar Silicon photo Darlington Amplifier, with a base lead
to control the sensitivity and gain.
Packaged in clear Epoxy encapsulant
and accepts light from a very narrow
angle. The size of a transistor
Transistors 2N2926 Orange spot or Green spot

63. -.

0

Computer Tape Recorder Reproducers of highest gnat,,
six speeds, In 6 ft. Cabinets -toll details and pries on request.

a

S.W.I9. Telephone:

Blower Dacca- removable.
*Ventilated and insect proofed tops.
*Detachable side panels.

a

shilling. Response 25 20,000 c s
..
2N5305, Silicon Monolithic Darlington Ampli2N5306 tern suitable for pre -amps requiring
low -level, high gain, low noise. The

EDE'S STUDIOS. 274

*Built -in

Ducts- removable.

(Carron extra).
(Full length doors £5 each extra).
Too do not require doors if you are going to mount panels
front and back and do not wish to enclose them.

watt audio amplifier. Smaller than

Data sheets on all of the above

and rust proofed and

.

OUR PRICE £26 10

All new and perfect-NOT REJECTS

size of

pauivated.

*Bat -ln Cable

*Made

INTEGRATED CIRCUIT DEVICES
FROM GENERAL ELECTRIC, U.S.A.
2

*All edges and corners rounded.
*All Interior fittings, troplcaliaed

length instantly detachable doors fitted espagoolelts
bolts available it ordered with cabinets.
In California, U.B.A., coat the American Government 2107 before devaluation.
Fisuhed in grey primer and almost new condition.

Lodge Lane, London, N.12

445 0749

PA237

desired to unclose
them by doors.

*Full

Broadfields & Mayco Disposals,
RING

it desired
Instance, il
panels are

recessed

the

21

adjustable

each panel mounts

t

WW-140 FOR FURTHER DETAILS

-

-12/6

(World Patents)

rL+

AKURATE ENGINEERING CO. LTD.
Cross Lane, Hornsey, London, N.8

958 7624

pr.
pr.
pr.
pr.
pr.

*Fitted "Instantit"

1

SOLARTROM EQUIPMENT

PLESSEY PLUGS & SOCKETS Mk. IV.
2way Brand New 10/6 pr. Cleaned ex -eq. 7/6
4way Brand New 10/6 pr. Cleaned ex-eq. 7/6
6way Brand New 12/6 pr. Cleaned ex-eq. 7/6
12way
Cleaned ex -eq. Il /Coax. Brand New 7/6 pr. Cleaned ex -eq. S/-

purpose.

Write for illustrated brochure of our full range with
straight or Morse taper -4 or Bitstock shank.
All models available from stock

CTS3 SIGNAL GENERATOR. With original charts
LIS. Carr. I5í -.
AIRMEC Valve millivoltmeter 784. 6in. rectangular
200 micro amp. meter calibrated - 10db to +10db;
and 0 -10 mn.; range -40 db /xl; --20 db /xIO; 0 db /x 100
28. Carriage 15/ -.
CT49 AUDIO FREQUENCY METER fre. range
450 c /s. to 22 kc s., directly calibrated. Power supply
1.5-22 v. D.C. E6. 10 -. Carr. 15/- (in original carton).

D.B. Oscilloscope, type CD7115.2, 255.
S.B. Oscilloscope, type CD513, 235.
Pulse Generator, type OPS IOOc., £25.
Oscillator, type C0546 20 c's. -500 Kc /s., L35.
Stabilised P.U., type SRS 151, LIS.

-

sided

lhe cabinets will
take rack panels
both sides. that is
back and front

I/6.

Audio Amplifiers, new ed.,

by

Davies.

21/ -.
10/6.

We have
large quantity of "bits and puces"
we cannot list-please send us your requirements
we can probably help-all enquiries answered.

p.m. any day.

CHILTMEAD LTD.
Street, Reading, Berks.
Off Cumberland Road (Cemetery Junction)
22, Sun

Tel. No. Reading 65916 (9 a.m. to

10

p.m.)

UNIVERSAL BOOK CO.
12 LITTLE

NEWPORT ST., LONDON, W.C.2
(Leicester Square Tube Station)

WW-141 I-OR FURTHER DETAILS
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P.

HARRIS

ORGANFORD

- DORSET

WESTBOURNE 65051
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&

R
51

SPECIAL CLEARANCE OFFER
B.B.C. -2 & COLOUR TV AERIAL
for fringe areas
rr

RADIO

R

Burnley Road, Rawtenstall
Rossendale, Lancs

Tel.: Rossendale

!

3152

I

VALVES BOXED, TESTED & GUARANTEED
PY82
3/3 PCC84
EBF80
31EBF89

ECC82
ECL80
EF80

PCF80
PCF82
PCL82
PCL83
PCL84
PL36
PL8I
PL83
PY33

3/6

3/3/-

1/6

3/-

EF8S

EF183
EF184

3/6
3/6

EY86

4/-

EL41

S/-

3

-

U 191
U301
6F23
10P14
20P5
30F5

3 6

4

-

4/S/-

5/4/4/-

W ml

-

3
3

-

rn

3/6
3/6

EBC41

or

o

SPEAKER BARGAIN!

mous English 12" high flux heavy cone 10
arts speaker with built ,n tweeter. excellent I,.
Ponse. 15 ohms IP a

PY8I
4/6
PY800
4/6
POST, ONE VALVE 9d. TWO
OVER SIX POST PAID.

EZ40

iumg Complete with mounting arm. State Channel
nearest transmitter. Hundreds sold Special low loss
2'3 yd. Socket 2/e.

2 6

5 30L15
4 6
30P12
5 30C15
30PL13 5 6
30PL14 5,6
TO SIX 6d.

S/-

45/-

wu1

required

4 6

ONLY

r

I

4 6
5

-+1
p

r

EQUIPMENT.
TEST
SCIENTIFIC
PLUGS AND SOCKETS, MOTORS, TRANVALVES
AND KLYSTRONS.
SISTORS,
POTENTIOCAPACITORS,
RESISTORS,
RELAYS
TEST
EQUIPMENT,
METERS,
TRANSFORMERS, METERS. CABLES, ETC.

ANY

& COLLECTION
TURN YOUR CAPITAL INTO CASH

PROMPT PAYMENT

15.6

35/-

WE PURCHASE

COMPUTORS TAPE READERS AND

ELECTRONIC BROKERS LIMITED
TEL.

ELECTRAMA
Dept. WW74

1

PRINTED CIRCUIT ARTWORK

and

Silk Screen produced from engineers'
sketches. Design and detail drawings of

prototype

-Box.

and

production

equipment.

YOUR ELECTRONIC

EQUIPMENT

REQUIREMENTS!
SERVO & ELECTRONIC SALES LTD.
43 HIGH ST.,ORPINGTON,KE NT. Tel: 31066, 33976
Also at CROYDON. Tel: 01.688 1512
and LYDD, KENT. Tel: LYDD 252

No. 5056

BEST PRICES BEST PRICES BEST PRICES BEST PRICES

s

...

SYNCHRO & SERVO

SERVICES OFFERED

INDUSTRIAL DRAUGHTING SERVICE

01 -837 7781

GEORGE STREET. HAILSHAM, SUSSEX

FOR YOUR

Specializing in printed circuit board design.
Full artwork facilities. Circuit diagrams drawn.
Quotes by return for any circuit board
problems. M. SHAW, 4 Aspin Grove,
Tel. 3827
Knaresborough, Yorkshire.
Realistic Prices

LONDON, W.I.

49 -53 PANCRAS ROAD,

uartz

H

AND

COMPONENTS FOR

ECONOMICAL!
ACCURATE!
RELIABLE!

THE LARGEST AND BEST BUYERS IN THE COUNTRY

UNITED ELECTRONICS LTD

Best Prices

:;:

Immediate Spot Offers

Prompt Settlement

*Fast Collection

We buy
PLUGS AND $ OCKETS- MOTORS - TRANSISTORS -VALVES - RESISTORS -CAPACITORS
POTENTIOMETERS - METERS - RELAYS - TRANSFORMERS - TEST EQUIPMENT ETC.
Any quantities considered. Send lists of goods available.
-

-

DON'T DELAY contact Mr. Astor or Mr. Kahn

12 14

UNITED ELECTRONICS LTD
5151

WHITFIEID ST. LONDON. W.1

Tel 01

5804532.01 580 1116.

01

636

-

Write for illustrated
Brochure & Price List

THE QUARTZ CRYSTAL CO. LTD.
Q C C Works. Well ngton Crescent.
(01 -942 0334 & 2988i
New Malden. Surrey
N \1 -W3 FOR FLR I HER DETAILS

21931

Telex

SURPLUS HANDBOOKS

19 set Circuit and Notes
1155 set Circuit and Notes

BEST PRICES. BEST PRICES BEST PRICES BEST PRICES

LAWSON BRAND NEW

TELEVISION TUBES

Complete fitting instructions The continually increasing demand for tubes of the very
are supplied with every tuba. highest performance and reliability is now being met by
the new Lawson "Century 99" range of C.R.T.s.

Types E4.10.0
I4 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 L11.10.0
12

""

19

23

"Century 99"

absolutely brand new tubes
throughout manufactured by Britain's largest C.R.T.
manufacturers. They are guaranteed to 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
£9.17.6
sizes for all British sets manufactured 1947 -1968.
£12.10.0
2 YEARS FULL REPLACEMENT GUARANTEE
and insurance 12j-

Carriage

-

Redundant or Surplus stocks of Transformer
materials (Laminations, C. cores, Copper wire, etc.),
Electronic Components (Transistors, Diodes, etc.),
P.V.C. Wires and Cables, Bakelite sheet, etc., etc.
Good prices paid
44

J. BLACK
Green Lane, Hendon, N.W.4
Tel. 01 -203 1855 and 3033

..

..

..

8:8 PID 6d

..
..

616 PIP dd.

...

blé pip fil.
5/6 PIp 6,1.

..
.. 518 PIP rid.
Working Instructions
..
.. 71- DID 6d
88 set Technical Instructions
..
516 PIP
BC.221 Circuit and Nola
..
..
.. 518 DID 6d.
Wavemeter Class D Tech. Inst.
..
.. 5/6 PIP 6d.
18 set Circuit and Notes
..
BC. 1000 (31 set) Circuit and Notes
518 pip Cd.
..
..
.. 10/- DIP 8d.
CR. 10015.28 Circuit and Notes
..
..
71- PIp ßd.
R.107 Circuit and Notes
..
..
.. 181- PIP Cd.
AR.SCD Instruction Manual
.. 818 oIP dd.
62 set Circuit and Notes
R.1224IA,
R.1355.
CtredMgr=
Mgr= 5/ -each pat free. R.1116/A,
R.P. 24. 25 and 26, A.1134. T.1154. CR.300, BC.312, BC.342.
5C.348J, BC.348 (E.M.P.), BC.624, 22 set.
52 net Sender and Receiver circuits 7/6 pat tree.

46 set

fl

B.A.E. with all enquiries please.
Postage rates apply to U.K. only.
Moil order only to:

INSTRUCTIONAL HANDBOOK SUPPLIES

Dept. W.W. Talbot House, 28 Talbot Gardens, LEEDS 8

LAWSON
TUBES
18

CHURCHDOWN ROAD
MALVERN, WORCS.
Tel. MAL 2100

WW -142 FOR FURTHER DETAILS

WANTED

..

.

Resistor Colour Code indicator 2 /6, p/p dd.

are

Twin Panel
Twin Panel

..

K.R.O. Technical Instructions
38 set Technical Instructions

PRINTED CIRCUITS

Small quantities are not expensive, we have
full artwork and assembly facilities.

Let us quote you for any quantity.
ELECTRONIC SYSTEMS LTD.

Park, Harrogate
OFRECT Hookstone
Harrogate 85258

www.americanradiohistory.com

WW -1.14 FOR FURTHER DETAILS

DAMAGED METER?
Have it repaired by Glaser

Reduce overheads by having your damaged Electrical
Measuring Instruments repaired by L. Glaser & Co. Ltd.
We specialise in the repair of all types and makes of

Voltmeters, Ammeters, MicroMultirange
Test
ammeters,
Meters. Electrical Thermometers,
Recording Instruments, Leak
Detectors, Temp. Controllers, all
REPAIRS
types Bridges & Insulation
Testers. etc.
As contractors to various Government Departments
we are the leading Electrical Instrument Repairers in
the Industry. For prompt estimate and speedy delivery
send defective instruments by registered post, or write
to Dept. W.W.:

INSTRUMENT

-

L. GLASER & CO.

LTD.

Berry Street, London, E.C.1
Tel.: Clerkenwell 5481 -2

1 -3

Wireless World, May 1969

10,000

A139

BAKER I2in. DE -LUXE
MKII LOUDSPEAKER

BRITISH MADE THROUGHOUT

GET 103

BAILEY 30 WATT AMPLIFIER

Suitable for any Hi -Fi System.
Provides truly
rich sound
recreating the musical spectrum

REQUIRED IMMEDIATELY
Also surplus semiconductors
of any type.

An audibly unbeatable kit as supplied by us
to Industry and Govt. Send for free details.
10 Transistors as specified & Pcb
[6.10.0
20 Transistors as specified & 2 Pcb 1I2.10.0
RI -R27 & Pot I1 /6
CI-C6 (Mullard) 9/6
Mullard Capacitors 1250mFd/40vw 8/- each
Finned solid Ali Heatsinks 4X41 in. 12/6 each
Int. Rect. Bridge Recta 200P.I.V./ I .8A
25/Photostats of May and Nov. articles 8/6 set

virtually flat --SdB,

A. MARSHALL & SON (LONDON) LTD.
28 CRICKLEW00D BROADWAY. LONDON. N.W.2

452 0161/213

25- 16,000
cps. Latest double cone with
special
"Ferroba"
ceramic
magnet. Flux density 14,000
gauss. Bass resonance 32.38cps.
15 watts British rating. Voice

coils available

3

or 8or IS ohms.

Price E9 Post Free
M

N

I

E

T T

E

AMPLIFIER

For
ALL Record
Players.
A.c. Mains Transformer.

Ijsia

LISLE

ST.
1

p.m.

LONDON W.C.2
Open all day Saturday

plus DYNAMIC MICROPHONE
A self- contained fully port.

AMERICAN
TEST AND

*

able mini p.a. system. Many
uses- Parties, Baby Alarm,
Intercom Telephone or
Record Player, Amplifir,
etc. Attractive rexin covered cabinet size 12 x9
4 in. , with powerful 7 x4 in.
speaker and four transistor
one watt power amplifier
plus ultra sensitive microphone. Uses PP9 battery.
rand new in Makers' carton
with full makers' guarantee.

COMMUNICATIONS EQUIPMENT

GENERAL CATALOGUE AN /103 1/-

*

Manuals offered for most U.S. equipments
I

,

SUTTON ELECTRONICS
Salthouse, Nr. Holt. Norfolk.

A for
onll ly

e

90 /w

Cloy 289

WW-146 FOR FURTHER DETAILS

Post Free

THE INSTANT BULK TAPE
ERASER AND RECORDING HEAD

DEMAGNETISER
200/250 A.C.
Leaflet S.A.E.

EXTENSION

Post

42/6V
YL

2/6

SPEAKER

/

Smart plastic cabinet speaker with 20ft.
lead for transistor radio, intercom, mains
radio, tape recorder, etc.
Post
Size: 7 }in. x Skin. x Sin.
2/6
RETURN OF POST DESPATCH
CALLERS WELCOME
HI -FI STOCKISTS- SALES- SERVICE
SPARES

30
J

RADIO
CLASSIFIED continued

feedback.

Quality output 3 ohm matching. Bargain offer complete
with engraved control panel, valves, knobs,
volume and tone controls, wired and tested. Post 5 6 69 '6
TRANSISTOR AMPLIFIER

MODERN DESK PHONES, red, green, blue or topaz, 2 tone
grey or black. with internal bell and handset with 01 dia.
£41101 -. P.P. 7/6.
10-WAY PRESS- BUTTON INTER -CON TELEPHONES In Bakelite cane with Junction box handset. Thoroughly overhauled.
Guaranteed. £8 /101- per unit.
20-WAY PRESS -Sunni
-cox TELEPHONES In Bakelite case with Junction box. Thoroughly overhauled. Guaranteed. £7/151- Per Unit.
TELEPHONE COILED HANDSET LEADS, 3 core. 5/8. P.P. 1 /..
ELECTRICITY SLOT NITER (1h in slot) for A.C. pains. Pitied
tariff to your requirements. Suitable for hotels, etc. 200/260 y.
10 A. 80/ -, 16 A. 9O/ -, 20 A. TOO/ -. P.P. 7/6. Other amperages
available. Reconditioned as new, 2 yeah' guarantee.
QUARTERLY ELECTRIC CHECK METERS.
Reconditioned
as new. 200/250 y. 10 A. 48/8; I6 A. 52/8: 20 A. 57/8. Other
amperages available. 2 years' guarantee. P.P. 6l8-BANK UNISELECTOR SWITCHES. 25 contact., alternate
wiping £2/15/-:6 bank half wipe 22 /15 / -: 6 bank hall wipe,
26 contacts 47/6. P.P. 3/6.
WIRELESS SET No. 38 A.F.V. Freq. range 7.3 to 9.0 lfcfs. Working range I to 2 miler.. nine 101 x 4
011o. Weight 611b.
Includes power supply 911x-and spare valves and vibrator Wo
tank aerial with bane.£7 per pair or8810 0 elogie. P.P.26 / -.
FINAL KID SELECTORS. Relays. various callers. also 19
Receivers in stuck. All for callers only.

Closed Thursday

negative

stage

RADIO STORES

23

A.1 FACTORS, 72 BLAKE RD.. STAPLEFORD. NOTTS.

Chassis size 7
3/
4in.
high. Valves ECL82, É280. Two

ONDON CENTRAL

(GER 2969)

Linsley Hood Amp -Send for List
WW)

(As described on page 332 September

_

-

COMPONENT

-

MINIATURE MAINS CONTROL UNIT
A reliable Current Control for 240v a.c.
mains, suitable fans, heaters, chargers, plating
Units motors, Test Units, only 7in. x 5in. x
2in. 15 amp model f17, 25 amp E22. Fully
Guaranteed.

MALDEN TRANSFORMER

134

London Road, Kingston on Thames

KINGSTON

7534

SPECIALISTS

337 WHITEHORSE ROAD. CROYDON.

Tel:

01

-684 1665

H. C. D. Research Limited
require ENGINEERS
who are interested in Linear Semiconductor Techniques

for
OSCILLATORS
R.F. POWER AMPLIFIERS
AUDIO & VIDEO MODULATORS
TRANSMITTERS
Excellent working conditions in modern factory and laboratory.
C RYSTAL

APPLY: J. H. R. Manners, Chief Engineer,

H.C.D. Research Limited,
179 Junction Road, Burgess Hill, Sussex
Telephone: 04446 2967

www.americanradiohistory.com
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LOOKOUT
for the exciting
new solders and
soldering chemicals
on the first stand

at the London

Components Show
If you are not

going, write to

us now **

*

OLYMPIAI MAY 20-23

SIANO NO.

O1

MULTICORE SOLDERS LTD.

HEMEL HEMP$!EADI

HEllS.

PLEASE WRITE ON Y OUR
COMPANY S NOTEPAPER

WW -003 FOR FURTHER DETAILS

www.americanradiohistory.com

