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OF YOUR MULTI-RANGE INSTRUMENTS..

BRADLEY Calibrators had this feature ¥back in 1964, and they still lead in design . . .
look at these specifications. . .
Model 127 0-509 volts D.C. at an accuracy of 0.05%
Model 125B 0-511 volts A.C.in 100 mV steps, at an accuracy 0f0.2%,
with extremely low harmonic distortion. Spot frequencies 50,
60, 400 and 1000 Hz., with alternative frequencies up to 2400 Hz. availab!=
Model 132 D.C. Currentup to100 mA in 1. A steps, atan accuracy of
0.05 %.Range can be extended to 10 amps using the type 144 multiplier.
All models feature direct reading of percentage error, carry a one year guarantee
of accuracy, and are fully portable. Their reliability has been fully proved by
widespread use in standards laboratories and on production lines . . .Bradley
Electronics are represented throughout the world
Werite to us for full details and the address of your nearest agent.

BRADLEY G &E. Bradley Ltd., Electral House,

Neasden Lane, London, N.W.10.
Tel: 01-450 7811 Telex: 25583

“BY DIRECT READING

¥ OF PERCENTAGE
']

Ww—00l FOR FURTHER DETAILS

www.americanradiohistorv.com


www.americanradiohistory.com

Wireless World, July 1969

Al

If you need power tetrodes at the
right price look at this EEV range

Forced-air Cooled Anode Output Anode Filament ratings
Service dissipation power voltage Freguency
Type type max. (kW) (kW) max. (kv) (MHz) (V) (A)
4CX1000A
4CX1000K — 1o B 3.2 3.0 110 6.0 9.0
4CX1500B — 1.5 2.7 3.0 30 6.0 9.0
4CX5000A CVv8295 50 16.0 7.5 30/110 7.5 75
4CX10,000D Cv6184 10.0 16.0 7.5 30/110 75 75
4CX35,000C - 35.0 82.0 20.0 30 10 300
CR192A (6166A) Cv8244 10.0 9.0 6.9 60/220 5.0 175
Vapour Cooled Anode Output Anode Filament ratings
dissipation power voltage Frequency Boiler
Type max. (kW) (kW) max. (kv) (MHz) (V) (A) unit
CY1170J 60 82 15 30 10 300 Integral
CY1172 (RS 2002V) 150 220 15 30 21 350 CY4120

T

4CX1000K

¥

4CX10,000D

"
|
=

4CX35,000C

5
L

CY1172

=

CY1170J

For audio or linear
single sideband
amplifiers.
4CX1000K has a
solid disc screen
contact to permit

use up to 400MHz.

Send for full details
of EEV tetrodes

For audio, linear,
single sideband
or screen
modulated r.f.
amplifiers.

For audio amplifiers,
r.f. linear amplifiers
or Class C amplifiers
or oscillators.

For audio amplifiers, r.f. linear amplifiers or
Class C amplifiers or oscillators. Both types
have a coaxial metal-ceramic envelope.

A range of glass envelope types is also
available.

English Electric Valve Co Ltd
Chelmsford Essex England Telephone: 61777
Telex:99103 Grams : Enelectico Chelmsford

Please send me full data on your range of forced-air cooled and vapour cooled tetrodes.
| am also looking for a power tetrode with the following parameters.

Output Anode voltage Frequency

power (kW) max (kV) (MHz)

NAME POSITION

COMPANY

ADDRESS

TELEPHONE NUMBER EXTENSION Ww 21
AP358

WW—006 FOR FURTHER DETAILS
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Please supply full catalogue of
signal recovery instrumentation and
application reports.

NAME
POSITION
CGMPANY

ADDRESS

T —

No grilling is too drastic for our
test department. Everything is
suspect until cleared. Quality
Assurance is of such import-
ance at Brookdeal that as much
time goes into testing and
proving as into actual manu-
facturing.

BROOKDEAL ELECTRONICS LIMITED,
Myron Place, London, S.E.13,
Telephone: 01-852 7433.

Wireless World, July 1969

- G LB AT A =
= Yot 43 i

e ®®

(80) ©-

PRODUCT FEATURE: Type 432 HighlzlPreamplifier,
amplifies with high cmr (120dB) and low input
capacitance (0.1pF). £145 (U.K.).

Brookdeal

the preferred equipment for signal recovery

WW—007 FOR FURTHER DETAILS
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The new C1179—a
high vacuum beam
tetrode designed
primarily for the
output stage of
power amplifier
pulse modulators

in 5kW-10kW radars.

A3

New pulse tetrode for low power
radars added to EEV’s range

2

|
191

[IEUL e |
11 11
C1179 C1148 C1149/1 C1150/1 C1166
Pulse Anode Pulse Heater
Anode output voltage anode ratings
Service dissipation power max. current
Type type max. (W) (kW) D.C. (kV) max. (A) (V) (A) Base
C1148 - 40 130 14.0 12 6.3 5.0 B5F
C1149/1 CV6131 60 330 20.0 18 26.0 2.15 B4A
C1150/1 cvaz27 60 205 17.5 15 26.0 215 B4A
C1166 60 205 175 15 6.3 9.0 B5F
C1179 18 65 8.0 9.0 6.3 2.8 B7A

Send for full data on the
EEVrange of pulse
amplifier tetrodes

English Electric Valve Co Ltd
Chelmsford Essex England Telephone: 61777
Telex : 99103 Grams : Enelectico Chelmsford

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

Pulse Anode Anode Pulse

output power dissipation voltage anode current

NAME POSITION

COMPANY

ADDRESS

TELEPHONE NUMBER EXTENSION WW 22

AP 362
WW-—008 FOR FURTHER DETAILLS
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This
intercom
is not
unique

PRILIPS

D

Wireless World, July 1969

Except in one respect. You don’t
have to tear the place apart to put
the system in, expand it, change it,
or take it out, because it works
through one 8-mm slim cable.

It has all the things a good intercom
should have, because we’ve years

of experience in solving our own
intercom problems. So, we designed
out all the troublesome things and
left in only efficiency.

It gives instant contact with thirty
people. It can be answered from
across the room. It has secrecy
circuits and provision for secretary
intervention to leave your top men
undisturbed.

Speech is delivered clearly without
distortion. The call signal is pleasing

PHILIPS

intercommunication systems

but distinct. It has a “lock-out”
system so that an absent executive
can indicate his absence at once to
any caller. This saves that vexing
search for men who are simply not
in the building. It can be provided
with priority circuits for directors,
and group calling to enable a
number of men to respond
simultaneously.

Have your secretary get in touch
with us immediately for all the
information about this unusually
good intercom which is still not
unique.

Electro-acoustics Division

of Philips Industries,

N. V. Philips® Gloeilampenfabrieken,
Eindhoven, The Netherlands.

WW—009 FOR FURTHER DETAILS
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The secret is in the fixing of the Brewster window
—the angled glass plate at each end of the tube.
in many tubes the seal is made with an epoxy
resin which eventually cracks and ruins efficiency
by fetting in air. EEV, on the other hand, use
fusion sealed windows where the seal is as
strong as any other part of the tube. Fusion
sealing allows the tube to be heated to a very high
temperature during manufacture, driving out all
the gases in the tube surface which would
otherwise contaminate the helium-neon filling.
EEV tubes have been life tested up to 6000 hours
which is two or three times the life generally
expected from tubes employing epoxy sealing
techniques. There is a standard range of EEV laser
tubes available, full details of which can be
obtained by filling in the coupon. If your laser
design calls for a special tube give us brief details
of what you need as we can probably meet your
requirements.

AS

Why EEV gas laser tubes

Send for full details
of the complete range
of EEV gas laser tubes.

N
| ——————

Output

power at Bore Active

632.8nm diameter length
Type Excitation (mW) {mm) {mm)

R.F.

XL607 (27MHz) 3.0 7.0 483
XL609 D.C. 25 3.0 229
XL612 D.C. 6.0 7.0 457
XL614 D.C. 8.0 7.0 584

English Electric Valve Co Ltd
Chelmsford Essex England Telephone: 61777
Telex: 99103 Grams : Enelectico Chelmsford

-

<

Please send me full data on your range of gas laser tubes.
| am particularly interested in using a tube with the following parameters.

Wavelength (nm)

Power Output (mW)

Mode (Single or Multi ?)

NAME POSITION

COMPANY o

ADDRESS B

TELEPHONE NUMBER EXTENSION ww23

WW—010 FOR FURTHER DETAILS
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UMOREHUNGEN
PRO MINUTE

ANDERS €LECTRONICY YD

K
SPEED ! L Ta0ny trg
EXMBSO you're doing yaur bit and making equipment for far-away

places? And you're held up for meters Like an O-SmA calibrated in pulsfrekvense Or a jonkammarstrom
meter specially calibrated from 10°'° to 107*2 Or a straightferward (but impossible to locate) 100mA
moving-coil job reading simply 0-35 KI'[MWH2 Relax. No problem at all. Anders are legending
most types of meters in all sorts of languages every day of the week—and as often as not calibrating
them specially into the bargain. Hand lettering specialists are standing by for the one or two off
Fast, accurate techniques are here for the quantity orders. Ring us. You'll find we are as fast at this
sort of thing as we are at supplying standard meters off the shelf . . . . and, as you know f(or should
know), that's fast

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 UK. distribution of FRAHM vibrating reed frequency meters and tachometers.

ANDERS METER SERVICE

Anders Electronics Ltd., 48-56 Bayham Place, Bayham Street, London, N.W.1. Telephone: 01-387 9092
WW—011 FOR FURTHER DETAILS
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Don’t take our word for it—test EEV flash tubes
against the equivalents you're now using and
learn why other users think so highly of those
made by EEV. Incorporating extra heavy duty
electrodes, EEV flash tubes are renowned for their
reliability, long life (up to 108 flashes) and high
conversion efficiency. EEV liquid-cooled and
air-cooled xenon flash tubes for pumping laser
rods offer a wide range of input energy levels and
they are capable of operation at high repetition
rates.

Full details of the range are available on request—
but if your application calls for a flash tube that
is not in the present range, tell us your
requirement because we can probably make it

for you.

A7

Outstanding
in quality,
reliability
and
performance

Send for full details
of the complete range
of EEV flash tubes.

EEV flash tubes

Typical operating conditions

Energy

input per Arc Bore Series Trigger

flash max. length diameter Voltage inductance Flash voltage
Type J) (mm) (mm) (kV) (nH) rate (kV)
XL615/7/3 600 76 7.0 2.5 400 1per15sec. 12-16
XL615/9/4 1500 102 9.0 25 400 1per30sec. 12-16
XL615/10/5.5 3500 140 10.0 25 400 1 per30sec. 16-20
XL615/10/6.5 5000 165 10.0 2.5 800 1 per 2 min. 20-25
XL615/13/6.5 10000 165 13.0 2.5 800 1 per 2 min. 25

| am interested in EEV flash tubes for
Please send me data sheets on your full range.

English Electric Valve Co Ltd

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

(application).

NAME
COMPANY
ADDRESS

TELEPHONE NUMBER
WW—012 FOR FURTHER DETAILS

POSITION

EXTENSION wWw 24
AP 356
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Quality in quantity

At the Mullard Simonstone tube factory, quality control
procedures operate at every production stage, from raw
materials to final testing. Completely independently, the
Technical Department checks every facet of tube
construction, operation and life. Above you see an
engineer carrying out one of the 111 measurements made
“daily on a proportion of monochrome tube production.

Wireless World, July 1969

Working for the industry

The Mullard Central Applications Laboratory at
Mitcham, Surrey, serves the electronics industry by
solving today’s circuit problems and carrying out work
on new techniques for the future.

The laboratory employs over forty engineers and
scientists and has made many original contributions,

there’s more in Mullard pictu

Mullard Limited, Consumer Electronics Divisiol

www.americanradiohistorv.com
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ard
..pehind

.ﬁt..

Keeping you in the picture
sth to the development of television and the application  Mullard help does not cease with the sale of the picture
cathode ray tubes. For instance it is an acknowledged tubes. Members of the Technical Services Department

orld leader in the development of line time-base visit setmakers to introduce new products and advise on
chniques. C.A L. has an enviable reputation, both for their application. Should a problem arise they represent

e quality of its application reports and in the standard the customer within Mullard and they are always on hand
‘service to Mullard’s customers. to discuss specific detail with setmaker engineers.

besthanmeetsthe eyel...

ullard House, Torrington Place, London, W.C.1.

www.americanradiohistorv.com
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prepare
NOW ,
for tom C[row S
WOI

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

C.R.E.Il., Study Programmes are directly related to the
probiems of industry including the latest technological
developments and advanced ideas. Students claim that
the individual tuition given by the C.R.E.I. panel of experts
in each specialised field i1s comparable in technological
content with that of technical colleges.

Why C.R.E.l. Courses are best

No standard text books are used — these are often considerably out-of-date when printed.
C.R.E.l. Lesson Material contains information not published elsewhere and is kept up-to-date
continuously. (Over £560,000 is spent annually in revising text material.).

Step-by-step progress is assured by the concise, simply written and easily understood lessons.
I Each programme of study is based on the practical applications to, and specific needs of,
ndustry.

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

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

POST THIS COUPON TODAY FOR A BETTER FUTURE

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

T e g
C’R E I, Programmes offered by your Institute.
I [ |
My interest is City and Guilds O pleamarick General ||
=T NAME

Member of the ADDRESS
Association of British

Correspondence Colleges
C.R.E.l. (London), walpole House, EDUCATIONAL BACKGROUND

173-176 Sloane Street, London S.W.1. ELECTRONICS EXPERIENCE WW12n
A subsidiary of McGraw-Hill Inc.

WW—013 FOR FURTHER DETAILS
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Eimac

varian

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 to 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
in the Eimac range, including their new 100kW-50MHz and 50 kW-110MHz tubes,
please contact

Varian Associates Ltd.

Russe!l House / Molesey Road
Walton-on-Thames

Surrey / England

Tel.: Walton-on-Thames 28 766

‘WW—014 FOR FURTHER DETAILS
www americanradiohistorv. com

All


www.americanradiohistory.com

Al2 Wireless World, July 1969

test
match

- ' voLvaae e

A 3 ‘ . < .- mw
HEATHIT FREGLA A L. v et

n
-
"ot

2
-

e -
1IN TN ke d
. TraIT AEGAATEC M V. %1

HEATHKIT SCORE
with their team of instruments

The opening pair, Heathkit DelLuxe Solid-State VWMs models IM-16 and
IM-25, because of their excellent form and reliability, have quickly found a wide
and appreciative audience. Their amazing versatility and style is always worth
watching.

They are supported by the Heathkit HV and LV stabilised power supplies, ’
models IP-17 and IP-27, which also are first class contestants in many /

fields throughout industry. These, backed by the excellent cover of the A
wide range of other Heathkit test instruments, make a team strong /gq,*"'
enough to challenge anyone. /&@0 &
Even when batting on a really sticky wicket, Heathkit instruments will /ﬂe‘é\q\'b
give a good innings for your money. /@&,év
Photographs, many in full colour, of all the Heathkit team of /éc?’ \;v"‘
instruments as well as their performance records, can be found in /@\0@\0
our latest catalogue, which is available to all enquirers on request. /\/*,b“’ooe?
Send for your copy today. /&\o\ o
S
/b@ \> ”'\
o o
/@"0 &V Q:J’

Q
@ DAYSTROM LTD., Gloucester GL2 6€E England 7% ° &
Tel.Glos. 29451. Telex 43216. / A
WW—015 FOR FURTHER DETAILS
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Erie
_ eliminates
interference

Effective elimination of RF interference emanating
from ancillary electrical equipment is paramount
in a world extensively reliant upon its
telecommunications services.

Erie offer a range of subminiature RF interference
filters, providing up to 80 dB of attenuation
from 10 kHz to 10 GHz and beyond

Used the world over by engineering designers of
electrical systems for aircraft, spacecraft, ships,
submarines, land vehicles, and static installations.

AI_though a fr:dction the size of conventional filters, you
still get full size performance: ELECTRONICS Write or phone Erie with your interference

% — 55°C to +125°C temperature range. L BITRD problems—we’ll efiminate them.

% Coaxial and multi-section designs. Filter Technical Brochure available.

% 50-1500 V.d.c. Wkg. ERIE ELECTRONICS LIMITED

% Hermetic sealing on many styles. Great Yarmouth, Norfolk

* Ferrite/Toroidal/Ceramic & Monolithic Fabrication. Telephone:0493-4911Telex: 97421

o il

WW—016 FOR FURTHER DETAILS
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TELECOMMUNICATION
AND ELECTRONIC
COMPONENTS = |

EXPORT-IMPORT \/ i \J

Electric RC-Element

Electromechanical
components

/MP UH T Semiconductors, Electron tubes

Resistors
Condensers
Rotary resistances

Connectors
Switches

Ferrite materials
Transformers
Tube sockets
Relays

.

BUDAPES

ELEKTROMODUL

Hungarian Trading Company for Electrotechnical Components

BUDAPEST, XIiil., VISEGRADI UTCA 47 a-b
Telephone: 495-340; 495-940. Telex: 3648; 3649
WW—017 FOR FURTHER DETAILS
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MY VITAL STATISTICS ARE

18T X551 x 1. 213"
250V 10AMP A.C.

SINGLE POLE
SNAP-IN FIXING

t the family

-

-

» e el

b———————J

1109

1100

Being a snappy little 1100 rocker who is getting
around fast, | am often asked about my family.
Now, having managed to persuade them to have
their photograph taken with me, | have much
pleasure in introducing them.

1109—often seen around with me, is a most
illuminating little pilot light with a variety of
colour lenses. At times we are very close and can
often be seen working together very harmoniously
on a wide range of appliances and equipment.

1100/1109

1100 twins 1110

The 1100 twins are going to be very popular
and you can expect to see them on many com-
panies’ panels soon.

1110, the fat one, is double pole and the clever
member of the family, he can operate two circuits
at a time.

Like to know more about us? Give us aring at
01-574 2442, we would certainly like to meet
YOU some time. P.S. | have just been awarded my
BS.3955 approval certificate.

ARROW ELECTRIC SWITCHES LTD - BRENT ROAD - SOUTHALL - MIDDX - 01-574 2442

WW—018 FOR FURTHER DETAILS
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E75-UK

Expand your Universe of
Electronic Instrumentation

with Hewlett-Packard
... for better solutions
to your measuring problems.

2 Hewlett-Packard
proudly unveils two

1 Pulse generator
1 VP/S/LC/LF scopes

2 2 LF scopes
3 Hybrid hot carrier diodes

4 135 MHz counter with 12 plug-ins

Combining VP (variable persistence) and

S (storage) in an LF (low frequency)
scope is novel and obviously very useful.

Making this hp innovation in the
dc-to-500 kHz range even more attractive
is the LC (low cost) dimension.

Two storage writing speeds — > 20 cm/ms
and > 1/2 cm/us — are obtained by
pushing the STD and FAST button
respectively. In the STD mode, persistence
is continuously variable from 0.2 s to

1 min or longer. It's 0.2 s to 15 s in the
FAST mode. There is of course only one
way of giving you flicker-free displays

of all your LF measurements — variable

5 Made in Britain

Fast rise time of less than 1.5 ns is
achieved with hp 8004 A pulse generator.

persistence.
or 15 s to 1 hr (FAST mode).

Storage time is1 min to 8 hrs (STD mode)
The mesh storage in the 8 x 10 cm CRT

7 You’ll find the price
as attractive as the
2.5 ns pulse width

means bright displays without loss of trace
brightness due to phosphor deterioration.

We very deliberately set out to come up
with a price so low that it brazenly belies
the instrument’s high performance.

And by performance we mean: variable
pulse widths as narrow as 2.5 ns at full
output amplitude. variable pulse delay:

O to 1ms. a rise and fall time of less than
1.5 ns; + 2V DC offset. Repetition rate:
100 Hz to 10 MHz. By means of double
pulse operation, an effective repetition rate
of 20MHz is obtained. Also included are
synchronous and asynchronous gating

capability.

What it means is that, in addition to
conventional applications. the 8004A is
especially useful when you want to test

a wide range of fast logic and memory
circuits.
it at your leisure, and you’'ll agree that the

price of £279 is in itself a pretty
spectacular feature of the hp 8004 A.

WW200 FOR FURTHER DETAILS

Ask us to send you the data sheet, peruse

hp 1201 with dual-trace and 100 uVjcm

deflection factor: £826.
hp 1207 with single-trace and 5 mV/cm

deflection factor. £678
In rack and cabinet versions.

WW201 FOR FURTHER DETAILS
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interval plug-in (resolution: 10 ns). How’'s
this for measurements involving explosives,
shock waves, laser pulses and other

3 It's price-cutting time
for hybrid hot carrier
diodes high-speed applications ?
Then there is the hp 5256 A plug-in for
frequency measurement up to 18 GHz. And
this is what really sets the 5248L apart:
plug-ins. Twelve of them. The industry’s

widest choice.
healthy capability. It measures frequencies

Even without plug-ins, the 5248L displays a
up to 135 MHz, frequency ratios, waveform

i
periods. and multiples of periods and ratios.

e W Wcks
PE
TI‘\I‘““ e 9 100988 X .
— y noi It also scales frequencies and totalizes.
o, usd 54 The 100 MHz time base of the 5248L has
e iy L] \ an aging rate of less than 3 x 10-9/day.
\ =N W A second version (56248M) is equipped
| T}t o) with an ultra-stable 100 MHz time base
i Wor | 118 1318 " whose aging rate is less than 5 x 10-10/day. ,
an ‘ﬁ\l Wox 1““‘: \ u.\uj Your hp office has the complete story.
B gy e 1 — hp 5248L. £ 1325.
o hp 5248M, £ 1507.
hp 5267A, £ 211,
hp 5256A. £1027.
WW203 FOR FURTHER DETAILS

A new hp manufacturing process did it:
down went the prices of hybrid hot

5 Made in Britain

carrier diodes.

The 2800 series are epitaxial, planar
passivated devices. Their unique design
combines a conventional PN junction and

a Schottky barrier. The benefits are

fourfold.

1. The high breakdown and high
temperature (2000C) operating and
storage characteristics of silicon.

2. The low turn-on voltage of germanium.
3. The 100 picosecond speed of a
Schottky barrier majority carrier device.
4. The inherent resistance to shocks and
vibrations of a planar diode.

The latest additions to the series are two
switching diodes featuring forward

currents of 35 ma and 20 ma at 1V
{capacitance. 1.2 pfmax). there are also

1 GHz and 2 GHz mixers with 60 erg
burnout and 6 dB noise figures. and a

2 GHz detector with -56 dBm tangential
sensitivity. All are available as single units

pairs and quads. Ask for the data sheets
on the 2800 series diodes.

WW202 FOR FURTHER DETAILS

Your next hp instrument might well be

British-made.

Over eighty products are today

manufactured by the hp plant at South
HEWLETT lzﬂ( PACKARD

Queensferry, overlooking the Firth of Forth

4 How about measuring
the time it takes light near Edinburgh.
to travel 10 feet? In addition to communications test
equipment, noise generstors and related
items designed in South Queensferry for
world markets, the Scottish factory
produces instruments which are especially Hewlett-Packard Ltd. )
popular in European and Commonwealth ngzl_d.’ffg;foud' Slough. Bucks. Great Britain
countries. Numerous hp customers
European headquarters:
Hewlert-Packard S.A.. rue du Bois-du-Lan 7
1217 Meyrin-Geneva, tel. (022) 41 54 00

therefore benefit from an important cost

-_ TERRTT WW204 FOR FURTHER DETAILS
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Measuring the 10 ns light takes to travel
10 ft. is strictly in the line of duty for the hp

5248L counter with the new 5267A time
wway americanradiohistorv.com
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Pye Telecommunications is the world’s largest exporter of
radiotelephone equipment. Pye Radiotelephones are used
all over the world to ensure /instant contact. Pye research
development and guality control really do keep in touch

with tomorrow.

Wireless World, July

PYE SPANS THE WORLD

o
1l

i

the vital contact

1969

e\

L

Pye ‘Pocketfone’ Personal
Radiotelephone

New battery economy clrcult Exe
tremely light-weight and compact
Receptlon free from noise and Inter-
ference Mintmum of controls
Transmit button automatically ex-
tends antenna - Hearing ald socket
Easlly accessible batteries.

q.,p. ——

1

Pye ‘Bantam’ Portable
VHF Radiotelephone

Fully transistorised transmitier and
receiver Very high performagce
receiver - Crystal fliter selectivity

0-5W transmitter output 250mwW
audio power - Long endurance with
rechargeable or dry batteries - Can
be used whh external antenna to glve

greater range - Weatherproof.

-, ..

Pye VHF Radiotelephone
Fixed Station

Solid-state receiver and transmitter
10-15W R.F. output Field-effect
transistors used In receiver - Suitable
for all climates ' Electronic squelch
Deslgned to meet alt relevant specl-
ficatlons.

Pye UHF Radiotelephone
Fixed Station

Solid state receiver and transmitter
8-10W R.F. outout - Very high R.F
selectivity using fleid-effect tran-
ststors Very low nolse factor
Efectronic squelch - A. C. or 24V d.c.
operation - Sultable for alt climates
Destgned to meet all relevant speci-
fications.

=
liame {5

Pye ‘Westminster’

Remote Mounted Radiotelephone

Completely solid state - 5-8w R.F.
output - 1-10 channels with solld state
teht m Mich 1 indl-

cator Sultable for all climates
Meets alt relevant specifications.

|
tn’—”

R
oei!,q@

Pye ‘Westminster’
Front Mounted Radiotelephone

Completely solid state - 5-BW R.F.
output 1-10 channels with solld
state switching Suitable for all
climates - Meets all relevant speci-
fications

Pye Single-Sideband
Radiotelephone

125W (p.e.p.) R.F. ouiput Fully
transistorlsed receiver © C.W. faci-
lties provided - Sideband selection
by crystal fliter - Carrler insertion for
a.m. compatibility - Fixed or mobile
application Advanced transmitter
design.

Pye ‘Pioneer’
Radiotetephone

Fully transistorised - For use with
automatic. CB manual. or magneio
exchanges - Weatherproof cablnet
Unattended operation over long
perlods - Facility for fitting privacy
eq¥pment - Optional single antenna
operation.

Pye 5-Circuit UHF
Radiotelephone

Compact 5-circult radio terminal
Fully - transistorjsed hannelll
| - F

[ hift sl M

P y 4
Continuous unattended operation in
all parts of the world Twelve
standard plans for terminals and
repeaters.

PYE

equipment
gives you
instant-contact
with mobility

PYE TELECUMMUN'CA"UNS LTD. Cambridge England Telephone: Cambridge (0223) 61222 Telegrams : Pyetelecom Cambridge Telex: 81166

WW—019 FOR FURTHER DETAILS
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FOR SUPERB QUALITY AND WORLD
WIDE DISTRIBUTION HALTRON
OFFER A VAST SELECTION OF
VALVES FOR ALL AREAS OF
RESEARCH AND INDUSTRY

< \’\1\‘

4 /

A

FOR QUALITY, RELIABILITY AND WORLD-WIDE AVAILABILITY, RELY
ON HALL ELECTRIC'S SPEED, INTELLIGENCE AND REPUTATION

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.

RADIO VALVES & TUBES ™ "

All enquiries to:
Hall Electric Ltd., Haltron House, Anglers Lane, London, N.W.5.
Telephone: 01-4858531 (10 lines). Telex: 2-2573. Cables: Hallectric, London, N.W.5.

WW—020 FOR FURTHER DETAILS
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Exceptionally wide band
microphone and audio line
matching transformers

FREQUENCY RANGE

100 K.ohm models 41 dB 30 c/s to 20 kc/s.

All other models +0.5 dB 30

c/s to 20 kc/s.

MAXIMUM AUDIO LEVEL 412 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.

Wireless World, July 1969

For professional recording and broadcast
transmission equipment, these Octal-based
plug-in transformers have a frequency
response extending well beyond the audio
range. The design achieves dynamic per-
formance with minimum distortionatalllevels

Input Z Output Z Sec./Pri.
Type No. Ohms Pin Nos. T Ohms Pin Nos. Turns Ratio Applications
MU.7521 3:75/156* 1-3, 2-4 600 (C.T.) 6-7-8 6-32:1/12:64 1 Low Z. Mic/Line
MU.7522 3ei/6/1(5/% 1-3, 2-4 100K. 6-8 82:1/164 1 Low Z. Mic/Grid
MU.7523 75/300* 1-3, 2-4 600 (C.T.) 6-7-8 1-41:1/2:821 Line/Line
MU.7524 150/600* 1-3, 2-4 600 (C.T.) 6-7-8 1:1/21 Mixing :Bal./Unbal.
MU.7525 600 (C.T.) 6-7-8 300/1-2K* 1-3, 2-4 14+1:1:41 (C.T) Mixing : Hybrid}
MU.7526 600 (C.T.) 6-7-8 2-5k/10k.* 1-3,2-4 2:04:1/4:08:1 Line/Grid
MU.75627 150/600* 1-3, 2-4 100K. 6-8 13:1/26:1 Line/Grid
MU.7528 7-5/30* 1-3, 2-4 600 (C.T.) 6-7-8 4-47:1/8-94 1 Low Z. Mic./Line
MU.7529 50/200* 1-3,2-4 600 (C.T.) 6-7-8 1-73:1/3-46:1 Mic. or Line/Line
MU.7530 10K. (C.T)) 6-7-8 10K. 1-4 1(C.T)H)"1 600 Line Bridging
MU.7532 7-5/30* 1-3, 2-4 100K. 6-8 58:1/116:1 Low Z. Mic./Grid
MU.7534 50/200* 1-3,2-4 100K. 6-8 22-4:1/44-81 Mic. or Line/Grid

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

WRITE FOR LEAFLET GT 22 WITH PRICE LIST

GARDNERS TRANSFORMERS LIMITED

Christchurch, Hampshire BH23 3PN. Tel. Christchurch 2284 (STD 0201 5 2284)
TELEX 41276 GARDNERS XCH

WW—021 FOR FURTHER DETAILS
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THE MESSAGE IS
PERFECTLY
CLEAR:T-R-I-O

I

Model 9R-S9DE
BUILT IN MECHANICAL FILTER
8 TUBES COMMUNICATION RECEIVER

«Continuous coverage from 550KHz to 30MHz and direct
reading dial on amateur bands.

« A mechanical filter enabling superb selectivity with ordinary IF
transformers.

«Frequency Range: 550 KHz to 30 MHz (4 Bands)

«Sensitivity: 2 gV for 10dB S/N Ratio (at 10MHz)

»Selectivity: *5KHz at —60dB (£ 1.3KHz at

6dB) When

Model JR-SO0SE

CRYSTAL CONTROL TYPE DOUBLE CONVERSION
COMMUNICATION RECEIVER

* Superior stability performance is obtained by the use of a
crystal controlled first local oscillator and also, a VFO type
2nd oscillator

* Frequency Range: 3.5 MHz—-29.7 MHz (7 Bands)

* Hi-Sensitivity: 1.5 .V for 10dB S/N Ratio(at 14 MH2z)

* Hi-Selectivity: £ 2KHz at —6dB = 6 KHz at — 60dB

* Dimensions: Width 13", Height 7", Depth 10"

using the Mechanical Filter.
«Dimensions: Width 15", Height 7", Depth 10"

Model SP-5D

«Communications Speaker which has been designed exclusively
for use with the 9R-59DE

Model HS-4

«Communications Head Phone

JR-SOOSE

the sound approach to quality

TRIO

TO: B.H. Morris & Co.. (Radio) Ltd wWw
Send me information on TRIO COMMUNICATION
RECEIVERS & name of nearest TRIO retailer

NAME AGE:

TRIO ELECTRONICS,INC.

TOKYO . JAPAN ADDRESS:

TRIO KENWOOD ELECTRONICS S.A.
Sole Agent for the UK. B. H. MORRIS & CO., (RADIO) LTD.

160 Ave,, Brugmann, Bruxelles 6, Belgium

84/88, Nelson Street. Tower Hamlets, London E. 1, Phone: 01-790 4824

WW-—022 FOR FURTHER DETAILS
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power supply

APT Blectronc Industoes Ltd.
I.,B_YM Surey Enggend

The SERIES 30is arangeof modular,mains PERFORMANCE

operated d.c. power units with output Swblisatonate. == -2 00001 Typical 20.000:1.
. . () .
vo!tages from O'SQ?V at m.a)“mum current Output resistance : $»0.5m Q? 0.05m Q per volt of output.
ratings. These 3l silicon units are a result of  output impedance <0.1 Q1o 200 KHz.
careful design, are small in size, robust in <0.5 Q1o 500 KHz.
construction and give a high performance. Ripple and noise: 250 pV or 0.0005% p-p,
Three standarc lengths are available ccver- wjighgos] 1S greater.

ing the complete output range.
For further details write for fully descrip- A.P.T.ElECTHﬂNlC 'ND“STRIES I-Tn

tive leaflet and free slide rule selector. Chertsey Road. Byfleet, Surrey. Tel: Byfleet 41131-2-3-4 Grams: APTRAN, BYFLEET
WW-—023 FOR FURTHER DETAILS

Are people being stubborn
. by insisting on the Minitest?

No.Just choosy!

Diminutive. sensitive. neat,
tough. These are the
adjectives that describe
the S.E.l. Minitest. You = §
will never pe provoked \ eese® J
into using any other tor years, hence this pocket size,
multi-range test set will be serving you accurately. The
Minitest measures a.c. and d.c. voltages. d.c. current, and
resistance over 20 ranges to a sensitivity of 20,000 and
2,000 ohms per volt d.c. and a.c. respectively. Readings are
instantaneous and the minutest is clearly discernible. A
steel case shields the movement from external magnetic
fields and shocks. This has a robust, wipe-clean, melamine
cover. All controls are handily disposed.

High voitage probes are available to extend the range of the
Minitest to 25 or 30kV d.c. for testing electronic equipment
with high source impedence. They can be used with any
other meter of similar sensitivity. Wisdom suggests Minitest
and S.E.I. probes together. right from the start. Act now:
Send for the catalogue.

We manufacture a wide range of portable instruments . . .
write today for full information.

{ .E) SALFORD ELECTRICAL INSTRUMENTS LIMITED
Peel Works. Barton Lane. Eccles. Manchester M30 OHL
Telephone: 061-789 5081 Telex: 667N
-960 A Member Company of G.E.C. Electrical Components Ltd
WW—024 FOR FURTHER DETAILS
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FROM
, CN 15 watts, fitted =% ” Ferraclad bit. The leading
32 6 iron for miniature and micro miniature assemblies:
18 interchangeable bits from .040 (1 mm) up to 5"
ACTUAL SIZE  for 240, 220, 110, 50 or 24 volts.

Model CN 240/2
15 watts—240 volts

with nickel plated bit (4% ") and in a 31[
handy transparent pack =

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 sparesWorld-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 you can orderdirect from us. A
free colour catalogue will be supplied on request.

To: Antex, Mayflower House, Plymouth, Devon.

| (with foot pump)

Please send me de-soldering kit | (without foot pump)

Please send me the Antex colour catalogue [ |

AN T E| X PRECISION MINIATURE
/ SOLDERING IRONS
- - Made in England

Antex, Mayflower House, Plymouth, Devon.
Telephone: Plymouth 67377/8 Telex: 45296
Giro No. 258 1000

Please send me the following irons [ ]
Quantity Model Bit Size Volts Price

| enclose cheque/P.O. cash value
NAME
ADDRESS

Telephone
w7
SEENNENENNNERNNERNSESNERESERNEEEEEEE
WW—025 FOR FURTHER DETAILS
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Tandberg Series 11
the Professional’s
Portable

A 3M wildlife recording winner K. 3riggs

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!

Il Il S Tl D D O S
Please send me full details on the Tandberg Seres 11 O

The Tandberg 11-1P (for Indusiry) O Please tick appropriate box(es)

I Industrial Division,
Elstone Electronics Ltd.,
Dept. W.W.1., Hereford House, a n er
Vicar Lane, Leeds, 2.
Il I I D D I I .
WW-—026 FOF. FURTHER DETAILS
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Trainfortomorrow'sworld
in Radio and Television

at The Pembridge College
of Electronics.

The next full time 16 month College Diploma
Course whichgivesathorough fundamental
training for radio and television engineers,
starts on 3rd Sept. 1969.

The Course includes theoretical and practical
instruction on Colour Television receivers and is
recognised by the Radio Trades Examination
Board for the Radio and Television Servicing
Certificate examinations. College Diplomas are
awarded to. successful students.

The way to get ahead in this fast growing industry
—an industry that gives you many far-reaching
opportunities—is to enrol now with the world
famous Pembridge College. Minimum entrance
requirements: ‘O’ Level, Senior Cambridge or
equivalent in Mathematics and English.

. To: The Pembridge College of Electronics .
B (Dept. wws), 34a HerefordRoad, London,W.2 ||}

. Please send, without obligation, details of the
Full-time Course in Radio and Television.

NAME.

=
-
ADDRESS - m
a
]
[ 2

WWwW—027 FOR FURTHER DETAILS
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are all the same to us

OUR SMALLEST ORDER

last year was for a single radio valve, value 7/6d.. urgently needed for ship-
board replacement and rushed by us through the Rotherhithe tunnel to the
London Docks so that they could sail with the tide. . . .

OUR LARGEST ORDER

last year was for 28,546 valves worth nearly £10,000, all specially selected
within special parameters for an electronics manufacturer whose name is a
by-word in Industry. . . .

Between these extremes we supplied a massive number of valves of one sort or
another—used in everything from domestic television sets to porpoise-tracking
equipment; from experimental laboratory hook-ups in Technical Colieges to
nuclear magnetic resonance spectrometers:

Thelargest single valve independant

PINNACLE ELECTRONICS LIMITED,ACHILLES ST ,NEW CROSS LONDONSE14
TELEPHONE ALL DEPARTMENTS 01:692 7285 DIRECT ORDERS 01-692 7714

WW—028 FOR FURTHER DETAILS
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STANSTED
ESSEX

SOUND  stansted
SYSTEMS 3

p——

e e .

Il SOUND CONTROL A25X AMPLIFIER

A recent development in Output: 100V line or 15 ohms.
c 0 N SO I-Es the Audix range of Distortion: 0.8% 100Hz-10kHz.
; ifi Signal/Noise: Ratio —65db.
. INTE G RATED ::;!)I(rat,:ief;m;z:;zgz: Frequency Respopse + 1dp 40Hz-1 S.kHz.
MIXER AMPLIFIERS the exacting requirements 5(CPECCP{CTLeNon on microshone nputs
of .professmnal_ broad- Metered output.
. CO M PLETE SO U N D ca“’f’g authorities  for || short and open circuit protection
outside broadcasts. All connectors Cannon znd GPO

SYSTEMS

WW—029 FOR FURTHER DETAILS

Simple operation
Quick, clean holes (up to 16 gauge mild steel)

Saves time and energy

Burr-free holes—no jagged edges

Special heat treatment maintains keen cutting edge
Anti-corrosive finish prevents rusting

@ Used all over the world

Used by all government services—Atomic,
Military, Naval, Air, G.P.O. and Ministry of
Works: Radio Motor and Industrial Manu-
facturers, Plumbing and Sheet Metal Trades,
Garages, etc.

Obtainable from Radio, Electrical and Tool Dealers

WHOLESALE & EXPORT ENQUIRIES ONLY TO

ROUND: 3to 3in.
SQUARE: |} and 1in.
RECTANGULAR: 2} x |3 in.
Full List on application.

“Q'MAX” (electl’oniCS) LTD. Napier House, High Holborn, London, W.C.1.

WW—030 FOR FURTHER DETAILS
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Dymar put a one-man band
mnto your test lab...

. L

...s0 why buy the whole orchestra’

Th> majority of users o electroric test equipment require accuracy witair

a tand of messurements thet is common to many operators. The Dymat D YM‘ R
System of test ms:ruments covers -his need ideally. We have avoided “he

temptation to iac.udz more soohistication thian the market wants. This

mears tha: your Sudget will strezch further yet cover ycur p-oject develop-

meat, ~esearch ¢r quality control P us features a-e:-

(1) all iastruments ace energised by a mastzr meter unit.

(2) the extreme flexibility of a proved plug-in system and

(3) the money-saving aspect. DYMAR ELECTRONICS LIMITED
Our explicit Short Form Catalogue will give you a run-down on our 700 Colonial Way Radlett Road Watford Herts.
Series — just camplete the coupon or just pin it to your letterhead. Telephone: 21297/8/9.

e — e —————————

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

NAME
POSITION
COMPANY

ADDRESS

TEL

A.C. AND D.C. VOLTMETERS — SEMICONDUCTOR TEST SETS — SIGNAL GENERATORS — NOISE FACTOR METERS — DISTORTION AND WAVEFORM
WW—031 FOR FURTHER DETAILS ANALYSERS — ‘TRUE’ POWER METERS
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Farnel] | Restd

CVC1 Constant Voltage
Constant Current the Scene
Variable Bench Supplies

With Automatic Change
Over of Output Mode

*SEPARATE CONTROL AMPLIFIERS for both constant
voltage and constant current operation.

*CLEAR indication of output mode, by means of front — N o LYNDA TENKINS
panel lights.

*HIGH DEGREE OF STABILISATION typically 0.002% “Dynamic” Type UD1

in both modes. Recommended

*FEEDBACK TERMINALS are provided to compensate Retail Price £21

for voltage drop due to lead resistance.

*SEPARATE SWITCHING of mains Input and D.C.
Output.

The CVC1 stabilised bench units type C500 £50
(0-50V at  A), C1 £75 (0-50V at 1A) and C2 £78
(0-30V at 2A) are continuously variable.

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,

“Slimline” Type SL1
Recommended
Retail Price £38

\L'\éztzhz{)bq: Count down. Cue light on. Tape running.
Yorkshire. Dry throat. Switch-back stomach.
Telephone: 0937 3541/6 Rubber knees. Can’t remember the

intro... Oh yes, after three.

What else can go wrong?
Not my Reslo mike, thank goodness.
Man, do I cling to that.

Here we go.. .. loud and clear,
with any luck I'll get off before
they start throwing things.
Like golden discs.

i o e o e Gl e e L ) e

° Please send me your free brochure giving full details.
VOLTS 201487 < A I
. FEEDRACK Ve I
ooTRUT I ADDRESS
[ ]

FARNELL INSTAUMENTS LTC

RESLO MIKES,
ROMFORD, ESSEX

a
,,,,—-—-—--—-J
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Your Atlantic Bridge to the

greatest namesin the U.S.electronics,
electrical, chemical, plastics and
engineering industries

WHOSE PRODUCTS ARE STOCKED BY MILO.
FIND OUTTODAY WHAT MILO CANDO FORYOU.

When you need components, instruments, equipment

fast — you need Milo. Over 8 million dollars’ worth of stock
from over 100 major manufacturers at direct factory

prices; ten years of success in international distribution
and a staff of specialists to speed your order, means that
you forget the problems.

A private telex line between Milo, Reading, and Milo, New
York gives you prices, stock availability, delivery terms
for one or a million components — in minutes.

Every detail of the shipping process, including import and
export licences, customs declarations and export
packaging is taken care of. Bulk purchasing and shipping
guarantee to save you time, trouble and money.

ILO ELECTRONICS (UK) LTD.,

16 Kings Road. Reading. RG1 3AA. Berks.
Tel: 0734 582151 Telex: 84554

YOUR DIRECT LINE TO MILO INTERNATIONAL 24 HOURS A DAY -7 DAYS A WEEK

Amperex Dale Electronics Kings Simpson
Amphenol Dialco Littelfuse Sola
Arrow-Hart & Eimac Mallory Solitron
Hegeman Electrons, Inc.  Qak Sprague
Bourns Erie Chmite-Allen Stancor
Burgess General Electric Bradley  Superior
Cannon Hardwick Hindle Fotter & Sylvama
Centralab Hickok Brumfield Transitron
Cinch-Jones ITT R.C.A. Triad
Clarostat J.F.D Raytheon United Transformer
Cornell-Dubilier Vector
Corning Xcelite

[ o o

To Milo Electronics (U.K.) Ltd.,
16 Kings Road, Reading, RG1 3AA, Berks.

Please give me more information on how Milo can help me.
Name Position

Company

I Tet

I

I

I

Address I
I

4

e e o e e e e e e e e e e ——
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ifit's
components
you're after...

... you need the

or cheque for 12/- =

= Address

The price of 12/- appties only to catalogues
purchased by customers residing in U.K.

WW-—035 FOR FURTHER DETAILS

' Home Radio Ltd., Dept. WW, 234-240 London Road, Mitcham. CR4 3HD.
.--------------_--_-------_J

Wireless World, July 1969

It's the finest. most comprehensive
Catalogue we have ever produced
—this latest edition. It has 330
pages. over 8,000 items listed,
over 1,500 of them illustrated.
Everything for the keen constructor
—including tools and test gear.
With each Catalogue we supply
a 30-page Price Supplement, a
bookmark giving electronic
abbreviations, and an order form.
All for only 8/6d plus 3/6d post,
packing and insurance. Moreover,
every Catalogue contains 6
vouchers, each worth 1/- when
used as directed.

HoviE RADIO caralocue

POST COUPON ™ S D I S S5 S5 S5 0D 5 S5 IS 55 S5 D G 5 G S G G S 55 S5 G 6 6
NOW with P.O. l Please write your Name and Address in block capitals

WELCOME!

The electronics industry is one
of the leading branches of in-
dustry in Denmark - with ex-
ports equal to that of our fa-
mous butter! You have an op-
portunity at ELECTRONICA '69
to see what these exports com-
prise, from the tiniest compo-
nents to a wide range of colour
TVs, sterso radios and profes-
sional electronic equipment of
every type. And the Danlish
¢lectronics industry is open-
minded, too! We invite our for-
eign competitors to take part in
the exhibition. ELECTRONICA
'69 is thus very much an inter-
national electronics exhibition.
ELECTRONICA '69 has been ar-
ranged Jointly by the Danlsh
Broadcasting Corporation and
the Danish electronics industry.
It Is purely a display of electro-
nics. Exhibition patron is H.R.H.
Prince Henrik.

ELECTRONICA '69 consists of
two sectlons: one for professio-
nal equipment and components,
and the other for radio, TV, tape
recording equipment, record
players, Hi-Fi and stereo mate-
rial, and with a working colour
TV studio and stereo and Hi-Fi
demonstrations.

ELECTRONICA 69 in its profex-
slonal section wiii show such
components and professional
electronics as are on the mar-
ket in Denmark, including:

Automation equipment and
strumentation

Audio and acoustic instruments
Boller controis and instrumen-
tation

Chemical measuring-equipment
for iaboratories and industry

COPENHAGEN

Bella-Centret 22nd to 31st August

ELECTRONICA
69

Electronics
Radio - TV

Open daily 10 a.m. to
10 p.m.

From 10 a.m. to 2 p.m.
for trade only

in-

Communication receivers
Computers, data processing and
ancllilary apparatus

Digital read-out- and positioning
systems

Educationel equipment, electro-
nic and electrical measuring in-
struments

industrial mgasurement, pres-
sure, level, flow, etc.
Laboratory apparatus, equip-
ment, furnishings

Medical electronics

Microwave and waveguide
apparatus

Nuclear reactor and nucleonic
instrumentation

Optical instruments, compo-
nents and accessories

Radar and navigationel aids
Radio test gear and equipment
Spectrographic and allied
equipment

Telemetering and remote
control

Televisilon engineering
equipment

Television equipment for closed
circults, black & white, and
colour

Telecommunicatlons equipment
Valves, electronic, cathode rady
tubes etc.

X-ray equipment, Industrial and
scientific

Secretariat and press office:
Graabrodre Torv 16
1154 Copenhagen K.

Write for brochure.

WW-—036 FOR FURTHER DETAILS

www americanradiohistorv . com


www.americanradiohistory.com

Racal and Airmec

get together-

lts the Instrument event of the year!

Racal have made a big name
in digital-and Airmec in analogue
instruments. What better than to
combine the efforts?

The brilliant new Airmec 422
VLF Digital Signal Generator
is an outstanding example of
the results achievable by combining
analogue and digital know how-

RACAL INSTRUMENTS LTD - AIRMEC DIVISION - BENNET ROAD - READING - BERKS Tel: 85571 Telex- 84166,

it will pay you to keep in touch
with this get-together.

The highly successful
Airmec range is now obtainable
from the Airmec Division of Racal
Instruments, with plus features
of greatly improved service thinking
and good solid Racal back-up.

It’s going to be interesting.
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Take the back off any television set, radio, or stereo unit
znd ten to one, amid the mass of parts,you will find one
of the hundreds of components made by Ariel. It makes
you wonder why so many manufacturers specify our
components above all others! The answer is simple. We
have the very latest equipment inour fiveNottingham

factories giving extensive toolroom. high speed pro-

gression, pressing, injection and
comp-ession moulding, coil and

RiE

transformer winding and vacuum impregnation facilites.

But our progressive outlook does not end there; when we

can’t buy the correct plant ar equipment we design and

make it ourselves! If you would fike any-further informa-

tion about our products write to Ariel Pressings Limited,
Wollaton Road, Beeston, Nottingham
NG9 2PB or phone Nottingham
256141 and we will send you our new
catalogue

BEESTON NQTTINGHAM

Ariel everywhere
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TIMER

MICRO SWITCHES

IMMEDIATE DESPATCH

sys MINI-TIMER
% SYNCHRONOUS MOTOR

& CLUTCH
Y 10 MILLIONOPERATIONS

v Instantaneous & Timed
out 3 AMP contacts.

* Repeat Accuracy + 3%.

Dial ranges 0-10 secs up to

0-28 hrs. May also be used

es impulse start and automatic

reset.

£11.0.0 approx. dependent on quantity.

60

Solid State Process
Timer type TDS

LATEST CIRCUIT PROVIOES
PROLONGED ACCURACY

Instantaneous 0.16 amp normally open. 30 sac and

£10 dependent on quantity.

1% REPEAT ACCURACY
OCTAL BASE PLUG-IN

CIRCUIT CONTAINS
BUILT-IN VOLTAGE
STABILISER

CONTACTS: Timed out 6 emp C/0

sec Linoar dials. 240 VAC operated. Approximately

1 | INFORMATION

|MOTOR TIMER

NEW!
ADVANCE

LATEST NSY i1
SYNCHRONOUS

WITH CLUTCH

% 2 sets 5 amp changeover output contacts
% 10 million operations

% Repeat accuracy + }%.

% Set time can be altered whilst in operation
Dial ranges from seconds to hours

Approx. 165/- gach dependent on quantity

P Sub-Mini Process Timer
SYNCHHONOUS MOTOR & CLUTCH

Matchbox size

frontal area.

Automatic re-set.

% PLUG-IN OCTAL BASE

* INSTANTANEOUS
AND TIMED OUT
2 AMP CONTACTS

% RANGES: 10 SECS. TD
36 MINS.

spprox. £500 each.

FLOATLESS LIQUID LEVEL CONTROL
% 5 amp. OUTPUT CONTROL CONTACTS

Y Solid State
v Octal Base plug-in

ures only 24" x 24" x

spprox. £4.0.0.

dependent on quantity.

ELECTRODES AVAILABLE.

The most compact unlt available, meas-

SINGLE AND TREBLE STAINLESS

VV—15—1A
10 AMP C/0
MICRO-SWITCH

-’

% 15/10 AMPS. ¢/o
v 100,000 ops.

2/_ each per 1,000
Single Throw 1/6 each

PROXIMITY SWITCH
YL2 GPA

Y For Batching, Conveyors,
Machine Tool Control,
Packaging, Sorting, etc.

Y Senses ferrous objects.

Y Needs no mechanical force
or pressure to operate.

Y Solid state sensing head
includes constant voltage
circult.

Yr Mains operated.

approx. £12.10.0 dependent on quantity.
OTHER INDUCTIVE AND CAPACITY TYPES AVAILABLE

PACKETS
CARTONS

85G VAQ
10 amp. ¢/o
[ PUSH BUTTON
Panel mounting.
Buttons in six
colours.

4 / 4 each
per 1,000.

t_

v | MILLION OPS.
5 amp. ¢/o Sub-minia-
ture Micro-switch.

_ﬁ 2/6 each per 1,000

Suitable for
CONVEYOR SYSTEMS
PACKING MACHINERY
PRESS GUARDS

Approximately £20.0.0 complete
dependent on quantity.

SLB CAPACITY PROXIMITY SWITCH

Senses any object:
BOTTLES

BOXES CANS

empty or full, ferrous and non-ferrous materials.

STAINLESS PROBE

remote from 240v AC Power Pack which
incorporates own 5 amp relay, and level

control of
GRANULES POWDERS LiQuips
%ﬂ
S5 GL2 ’

Fitted Integral

Roller Lever

% 1 million ops

5 amp c/o Sub-miniature
micro-switch.

5/- each per 1,000.

LIMIT SWITCH
WL 10 FCA2
* 10 amp 2 circuit
% Roller lever actuator

as illustrated.
Approx. 65/- each dependent
on quantity, 5 other standard

OTHER SIMILAR TYPES.
Screw Terms.

v-lo-1B
% | MILLION
OPERATIONS.
Y (0 amp. ¢/o.
COMPARE OUR SPEC.
OUR PRICES WITH

3/1 each per 1,000

types available.

V-10-1A Solder Tags 2/3 each per 1,000
VV-15 IC2 187 Amp Tags 2/6 each per 1,000

New!
Light force wire operated Micro-switch. Designed
for even more economical coin operation
mechanism.

CCR—5

Approx. 4/- each per 1000

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

U.S. 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

Tel. 01-723 2231
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...SO0 why not say so?
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Elliott on-line computers are Europe’s No. 1—and British to the memory core!

Elliott on-line computers are fast, reliable—available in quantity. Not through a sales office of a foreign-
based company—but from a complete on-line computer design, manufacturing and servicing complex
right here in Britain!

We've been making on-line computers longer than anybody. We graduated via instrumentation and
control engineering—not punched cards or business equipment. For ten years, our 900 series computers
have been used in every Elliott Automation computer-controlled system. This applications experience
comes free with every computer.

Tested and proved under rigorous military conditions—Elliott 900 series computers have sold in hundreds
throughout industry. They are compact, versatile, compatible, expandable, competitive—ranging from 12
to 18 bits and 8K to 131K words of core store.

For more information on prices, specifications, applications, deliveries—write, phone ... or just call.

You won'’t need a visa—just a visiting card! Marconi-Elliott Computer Systems Limited
A member of the GEC — EE group of companies
Elstree Way Boreham Wood Herts England
Tel: 01-953 2030
WW—041 FOR FURTHER DETAILS
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. TECHNICAL
[ TRAINING
|

/n radio television
L and e/ectron/cs

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

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

C. & G. Telecommunication Techns’. Certs.

@
® C. & G. Electronic Servicing

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

@® P.M.G. Certs. in Radiotelegraphy

® General Certificate of Education, etc.

Examination Students coached until successful

NEW SELF-BUILD RADIO COURSES

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

POST THIS COUPON TODAY

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

ittt e I R R e |

INTERNATIONAL CORRESPONDENCE SCHOOLS
Dept. 222, Intertext House, Parkgate Road, London, S.W.11

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

{state Subject or Exam.)

NAME
ADDRESS

[
1
1
1
[
i
1
1
1
1
1
1
1
1
7769 !
1

1
INTERNATIONAL CORRESPONDENCE SCHOOLS
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Your guide
tothe world
of semiconductors

Circuit designers have a complete guide to the
complex world of semiconductors in Motorola’s
range of technical publications. Robust, indexed,
illustrated and authoritative. Motorola publications.
Indispensable reading for all circuit designers.

Zener Diode Handbook..................... 18s. 0d.
Semiconductor Power Circuits

HandbookK ;,qersmperiaranremsmnyrmye=s £1. 2s.0d.
Silicon Rectifier Handbook................. 18s. 0d.
Switching Transistor Handbook ........ £1. 2s.0d.
Data Manual—1968 edition

& Supplements ... .................... £2.15s. 0d.
Integrated Circuits Design Principles

& Fabrication......................... £5.16s. 0d.

Analysis & Design of Integrated Circuits £6. 11s. 0d.

Fundamentals of Integrated Circuits....£4. 10s. 0d.

Integrated Circuit Data Manual......... £2.15s. 0d.
Prices include postage.

All obtainable from

THE MIODERN BOOK CO.

19-21 Praed Street, London, W.2.

M.44
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Quad ability for technical
design and styling has won a
Council of Industrial Design
award for 1969

QUAD for the closest approach to the original sound

ACOUSTICAL MANUFACTURING CO. LTD. HUNTINGDON (0480) 2561/2

‘) W T8 1 B ._'_“ ol
3 :' i T TN : o) L‘ %ﬁl L
>\ LY rybe & };"* bt _:i‘.
LIPY Y L

¥ J l". ulple]"

8 Quap 303 4
power amplifier

e O

Pn: 40f220W

design award

1969
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INSULOID
RIVET CLIP

Another addition to the Insuloid
range of cable fixing devices is
the adjustable Rivet Clip.

Like all Insuloid products it is simple, quick and
economical to use, and yet most effective for
binding and fixing cables to panels. Just wrap
the strap around the cables, push the rivet home
and the bush will expand at the back of the panel
to hold the clip securely in position. Two sizes in
natural or black polythene are available.
INSULOID also manufacture cable ties, cable
saddles, cable clips, cable entry and securing
clamps, PVC covered aluminium straps, flexible
cable trunkings and bus bar insulations.

Write now for Catalogue:

lNS“lnl MANUFACTURING CO.
A Division of Bowthorpe-Hellermann Ltd.
WIRING SYSTEM SPECIALISTS - PUBLICATIONS DEPARTMENT
LEESTONE ROAD - WYTHENSHAWE - MANCHESTER
Tel: Wythenshawe 5415. Cablés: Insuloid Manchester. Telex: 66657.

(A member of the Bowthorpe HoldIngs Limited
International group of companies.)
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FRAHM

vibrating

380 400  aip
CPS
- ‘.'-".n.v Lol 1~ 2

are widely used as standards in many industries because:—

FRAHM
o
FREQUENCY METEN
040 VATS

1) They are accurate (to +0.39% or +0.1%, as specified)

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

3) They are unaffected by waveform errors, load, power factor or phase
shift

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

5) They need only low input power

6) They are compact and self-contained

7) They are rugged and dependable

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

ANDERS METER SERVICE

ANDERS ELECTRONICS LTD. 48/56 BAYHAM PLACE, BAYHAM STREET
LONDON NW1 TEL: 01-387 9092.
WW-—047 FOR FURTHER DETAILS
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SMOOTHED POWER UNITS WITH
THE ACCUMULATOR PERFORMANCE.

Smoothed power supplies having similar characteristics, regarding %

regulation and sustained current capacity to a lead acid accumulator.
Unlike accumulators, these units require no maintenance and are
always ready for instant use with consistent performance. A wide
range of units is available for all purposes, where an accumulator is
normally used.

APPLICATIONS FEATURES

% Production testing and servicing % Output stabilised to accumu-
battery operated equipment. lator performance.

Y Testing fuel pumps-—DC motors % Very low ripple.
—relays—windscreen wipers Y Incorporates silicon rectifiers.

car radios — and all typel of % All models incorporate surge
battery operated equipment.

(VAVAVAV —VAVAVaV

current limiting.

%Radio telephone transmitter/ ¢ Output completely isolated
receivers. from mains.

Typical random selection:

Type 250RU/12/24. Output |2v. 24a. Adj ble 5 preset p " £58-16-0
Type 2150RU/24/5. Output 24v. 5a. Adjustable 5 preset positions £37-4-0
Type 250URU/240/2-5. Output 0-240v. 2-5a. continuously variable £§31-5-0

-
o0
% 250 VRU/340/2°5 -

7 ) i

VALRADIO LTD.

Dept. WPU2, BOWELL’S LANE, FELTHAM, MIDDLESEX, ENGLAND
Telephone: 01-890 4837

AYAVATAY AVAVAVAY AVAVAVA VeV AVAVAY
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Vortexion

This is a high fidelity amplifier (.3% THE VORTEXION 50/70 WATT ALL SILICON AMPLIFIER WITH BUILT-IN
intermodulation distortion) using the 4 WAY MIXER USING F.E.Ts.

circuit of our 100% reliable—100
Watt Amplifier (no failures to date)
with its elaborate protection against
short and overload, etc. To this’is
allied our latest development of F.E.T. , ; ‘ y bass -
Mixer amplifier, again fully protected _

against overload and completely free : ' '

from radio breakthrough. The mixer !

is arranged for 3-30/6042 balanced » v R 4
line microphones, and a high im- VORTEXION U¥ 50/70/FE1
pedance line or gram. input followed ; g
by bass and treble controls. Since the
unit is completely free from the input

&

rectification distortion of ordinary Size 14" X 114" x 44" Weight 20Ib.
transistors, this unit gives that clean 1004V on 30/60 ohm mic. input.

high quality that has tended to be lost 100mV to 100 volts on gram/auxiliary

with most solid state amplifiers. input 100K £.

ELECTRONIC MIXERS Various types of mixers available. 3-channel with accuracy within 1db
Peak Programme Meter. 4-6-8-10 arid 12-way mixers. Twin 2,3,4 and 5 channel stereo. Tropicalised controls.
Built-in screened supplies. Balanced line mic. input. Outputs: 0.5v at 20K or alternative 1mW at 600 ohms,
balanced, unbalanced or floating.

200 WATT AMPLIFIER. cCan deliver its full audio power at any frequency in the range of 30
c/s-20Kc/s + 1db. Less than 0.2% distortion at 1 Kc/s. Can be used to drive mechanical devices for which
power is over 120 watt on continuous sine wave. Input 1 mW 600 ohms. Output 100-120v or 200-240v. Additional
matching transformers for other impedances are available.

30/ 50 WATT AMPLIFIER. with 4 mixed inputs, and bass and treble tone controls. Can deliver
50 watts of speech and music or over 30 watts on continuous sine wave. Main amplifier has a response of 30
¢/s-20Kc/s+ 1db. 0.15% distortion. Outputs 4, 7.5, 15 ohms and 100 volt line. Models are available with two,
three or four mixed inputs for low impedance balanced line microphones, pick-up or guitar.

CP50 AMPLIFIER. An all silicon transistor 50 watt amplifier for mains and 12 volt battery operation,
charging its own battery and automatically going to battery if mains fail. Protected inputs, and overload and
short circuit protected outputs for 8 ohms-15 ohms and 100 volt line. Bass and treble controls fitted.

Models available with 1 gram and 2 low mic. inputs. 1 gram and 3 low mic. inputs or 4 low mic. inputs.

100 WATT ALL SILICON AMPLIFIER. a high quality amplifier with 8 ohms-15 ohms

and 100 volt line output for A.C. Mains. Protection is given for short and open circuit output over driving and
over temperature. Input 0.4v on 100K ohms.

20/30 WATT MIXER AMPLIFIER. High fidelity all silicon model with F.E.T. input stages to

reduce intermodulation distortion to a fraction of normal transistor input circuits. The response is level 20 to
20,000 cps within 2 db and over 30 times damping factor. At 20 watts output there is less than 0.2% inter-
modulation even over the microphone stage at full gain with the treble and bass controls set level. Standard
model 1-low mic. balanced input and Hi Z gram.

VORTEXION LIMITED, 257-263 The Broadway, Wimbledon, S.W.19

Telephone : 01-542 2814 and 01-542 6242/3/4 Telegrams : " Vortexion London S.W.19”
WW-—049 FOR FURTHER DETAILS
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this new
Ferranti
edge connector

has G.PO.
approval..

and a lot more!

The new Ferranti EPP Edge Connector has
been designed for electronic telephone exchange
equipment, and has Post Office Approval to
Specification D2343, TYPE 206D.

And a lot more.

EPP is a new generation of Edge Connectors
— offering many new features designed to improve
efficiency and reliability.

Such, as the one-piece construction of the
wrapping post and spring contact. This form of
construction removes the possible source of unreliability
in two part welded constructions.

Such as the brand new design which allows each
wrapping post/contact unit to be removed from behind the
equipment. This operation can be carried out in seconds using
a simple extraction tool, without even disturbing the printed-
circuit board.

Such as the remarkably low insertion force required —
only 60z maximum per pair of non-bridging contacts.

In addition to these new features, Ferranti EPP Edge
Connectors retain many of the successful characteristics of
earlier types — including the unique Ferranti ‘rolling-leaf’
spring contact with inherant stress-limiting properties, and
the non-potous hard-gold plating 5 microns thick on the
contact area.

12 and 18 pole single-sided 12 + 12 and 18 + 18 pole
double-sided contacts are available.

Pole spacing 0.200in (5.08mm).

The advanced design of Ferranti EPP Edge Connectors,
together with many proved-in-service features, offers
equipment manufacturers a connector which is versatile, easy
to use and extremely reliable.

Full details available from
Ferranti Ltd., Connector Sales Group,

Dunsinane Avenue, Dundee, DD2 3PN, Scotland.
Tel: 0382 89311 Telex: 76166

FERRANTI
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LOCATION

KONTAKT ‘‘Cold Spray 75"

For rapid and effective fault location

Non-toxic, non-inflammable, Cold Spray 75
Is a chemically inert coolant capable of
producing temperatures of down to —42
centigrade. it can also be used to prevent
heat damage during soidering processes,
for the rapid freezing of small articies for
biological and technical purposes and the
prompt location of hairfine cracks and
other faults in temperature dependent
components.

Other Kontakt products:

Kontake 60 and Kontakt 61 for relay contact cleaning.
Plastic Spray 70, transparent protective lacquer,
Insulating Spray 72.

Kontakt WL. Spray Wash.

Antistatic Spray 100. Antistatic agent for plastics.
Politur 80. Polish and cleaner.

Fluid 101. Dehydrating Fluid.

Details from UK distributors.

SPECIAL PRODUCTS DISTRIBUTORS LTD.

81 Piccadilly, London, W.1 Tel: 01-629 9556
WW—051 FOR FURTHER DETAILS
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TRANSVERTORS |

(transistorised D.C. Invartors/Convartors)

VW WIW T

yVW __— _VWVW L WW

|
:

Type B12/500T

There is 2 YALRADIO transvertor for practically all applications, ranging
from the operation of power tools, refrigerators, video tape recorders,
instruments, ultra violet recorders, emergency lighting, navigational
equipment, tv receivers, standby power systems, etc.
For use in boats, cars, coaches, tralns, country house plants, caravans, etc.
Available for all usual D.C. voltages from 12V upwards.
The range is covered by three basic groups, having distinct characteristics,
broadly as follows:

T series—Square wave, frequency tolerance 4 3Hz.

Q series—Square wave, lrequenC( tolerance4-}Hz

S series—Sine save, frequency tolerance 4-3Hz.

Typical, type B12/500T Maximum output 650W £63.0.0
Typical type B24/150Q Maximum output 200W £36.5.0
Typical type B12/30S  Maximum output 30W £18.0.0

Input/output efficiency is over 80 per cent with most models.

These are just a random selection, for the full range send for our informa-
tive transvertor brochure WC2.

Remember—When you pay for VALRADIO products, the know-how and
experience that goes with them is free; call on us to help solve your power
problems.

VALRADIO LTD., Dept. W.C.2,
Browell's Lane, Feltham, Middx., England. Tel.: 01-890-4242.

AVAVAVAY: '
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~THERMOSTATIG

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 " to ¢". 59/6

MODEL WG150. For use on all circuits requiring a
large number of joints. Power rating 150 watts.
Voltages available 100/120v., 210/250v. Four bit
sizes from %" to %" 89/6

W. GREENWOOD ELEGTRONIG LTD.

21, Germain Street, Chesham, Bucks. Tel: Chesham 4808 /9
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T0 AMBITIOUS ENGINEERS

—THE LATEST EDITION OF ENGINEERING OPPORTUNITIES

Haye you sentfor your copy? MicH 15 You PRACTICAL INCLUDING
w 8 YOUR OLS!
ENGINEERING OPPORTUNITIES PET SUBJECT?
is a highly informative 164-page guide to Euu I PM ENT s
the best paid engineering posts. It tells Radio
you how you can quickly prepare at home Television f:;'g"co::.‘."g'r t:e’ﬁnn?::ol: The specialist Elec-
for d'recognised engineering qualification Electronics Radlo, T.V., ﬂmronlu etc. tronics Division of
and outlines a wonderful range of modern Elect AM.LERE City Guilds B.L.E.T. NOW 0
Home Study Courses in all branches of diling s 2';"?.‘,‘,:,:,3;"‘ offers aara nudinath w
Engineering. This unique book also gives Mechanical P.M.G. Certificate 8 e i=
full details of the Practical Radio & Elec- Civil Practical Radlo Sl iy z
tronics Courses, administered by our Production R‘d'%,:“}'::f'i',"z;' Sarades Fome with practical =]
Specialist Electronics Training Division- Automobilp Electronics E.'..l.'.::y?:. egiiipmont, :
explains the benefits of our Appointments Aeronautical Automation Ask for daasls. o
Dept. and shows you how to qualify Plastics s .
for five years” promotion in one year. Bullding POST COUPON NOW" o =
L]
SATISFACTION OR D"“‘:”m‘"'h'p @ Please send me your FREE |64-page iz | m
8¢, “ENGINEERING OPPORTUNITIES" T
City & Guilds [ ] -
REFUN D OF FEE Gen. Cert. of . (Write If you prefer not to cut page) 3 .
Whatever your age or :xperience, you cannot Education P é [
;ﬂ'ord to miss reading this famous book. Send stc., otc. NAME . . i, Z
Y CORT ot;h“E GINBERING OPPOR- ¥ & n
TU ITIBS" today—FRE . ADDRESS .
. ]
BRITISH INSTITUTE B i My =
OF ENGINEERING TECHNOLOGY B .
W SUBJECT OR EXAM. k1
(Dept. 303B), Aldermaston Court, Aldermaston, Berkshire " THAT INTERESTS ME.............c.oocovvrinnnncnrnene. T . -
THE B.LLE.T. IS THE LEADING INSTITUTE OF ITS KIND IN THE WORLD
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Looking for
one like

Itis a 5 mm tubular L.E.S. E5/8 cap. overall length 15 mm.
Just one of the many Vitality Instrument and Indi-
cator Lamps, made in an unusually large number of
types, ratings and sizes. It may be just what you
need for an existing or new project. If not, another
fromy the hundreds of types and ratings detailed in
Vitality Catalogue 69 may well be.
* Many a product owes its success to the
intelligent addition of an indicator light’

VITALITY BULBS

VITALITY BULBS LTD., MJNIATURE AND SUB-MINIATURE LAMP SPECIALISTS
BEETONS WAY, BURY- ST. EDMUNDS, SUFFOLK. TEL: 0284 2071
WW—055 FOR FURTHER DETAILS

WEL'S FARGO

now ship E line
transnstors

-,' Py
S 1\ \S’ \\ b:

Ferran ti

E line epoxytransistors include low cost,general purpose
amplifiers and switches, high speed switches, neon
drivers and low noise VHF amplifiers.

NPN and PNP complimentary types are available for
most functions.

Further data and ex stock delivery from:

:\ A /; Components Ltd
5 Loverock Road - Reading - Berks - Tel: Reading 580616-9 - Telex 84529
Ministry of Technology approved distributor.
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YOU
WANT

—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 sur-
prised how soon you'll get what you want.

Your immediate needs are our
business

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

But you will need our Ilatest
catalogue

For quick and accurate ordering you
should keep our comprehensive cata-
logue 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 im-
mediately, 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.
Sandiacre 8072 STD ONO 239 8072

@ STOCKISTS

UNITED-CARR
l SUPPLIES '
NITI
Ww—057 FOR FURTHER DETAILS

PARTS
URGENTLY

A'A
NEW IMPROVED

o0LDER
REMOVER

Model SR2

® Now with Sate Loaling Mechanism
which does not recoil on release

® Adjustable Suction Control.

® Re-positiomed FRelease Button
tor better handiing of tool.

Instantly removas unwanted

solder from primtec circuits
and all o-her solder joints
without damage to unit
or conmponert. Saves
valuab'e time result
ing n increased
product on

Aveilable from

ELEGTRONIC LTD

21 GERMAIN STREET,
CHESHAM, BUCKS

Chesham
4808/9
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COVERED! .P.]%meg&ns

(THE TOWER PEOPLE)

THE GENEVAC KINNEY RANGE

Exceptionally compact,
oil sealed rotary piston high vacuum pumps
providing pressures of 1 torr or below

GKT, GKC SERIES -
INDUSTRIAL TYPE

Four single-stage pumps with
speeds up to 500 ft3/min.
Special patented balancing
techniques eliminate harmful
vibration — so you needn’t bolit
them down if you don’t want
to. Which makes this series
ideal for both static and

mobile applications. ' II nl I I
GHS. GHD SERIES nr g s nl‘ aer a s
DUAL PURPOSE

For laboratory or industrial use.

Capable of achieving ultimate
pressures down to 5 x 10-4

Manufacturers of the famous
‘Tubewrights’ range of standard towers
and masts at heights of from

And giving a 50% increase in 20 ft. to 164 ft
umping speed over previous ' ’

ok b P SPECIAL TOWERS designed for greater
heights, out-of-the-ordinary head loads,
unusual wind conditions.

NRD-NRS SERIES Specials, or standards when appropriate,

LABORATORY TYPE _ for every purpose—stack supports,

Provide a high vacuunr testing beacons, observation, micro-wave

facility down to 5 x 10-4 links and radar

ultimate pressures, plus the

ability to remove water B Foundation & erection service

vapour angd gases from test B Wide varlety of headframes

environments. and crossarms

All Kinney pumps are ) B All work to British Standard

vibration-free, with low noise Specifications

levels and full gas ballast B Highly qualified design team

facilities. Cost is low, design B Customer-tailored, on-the-dot

is compact and construction deliveries

robust. Efficiency rating is
very high and reliability

1o [ Write now for general leaflet.
Write for the Genevac Kinney publications . . . Unifab Structures Limited
Vacuum Products Division, e Fead
GENERAL ENGINEERING CO. (RADCLIFFE) LTD. Kirkby e Estate,
Station Works, Bury Road, Radcliffe, Manchester. Liverpool.
Telephone 061-723 3271/ 3041 Telex 66200 Generalrad Manchester. Telephone: 051-546 3401
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You canhave a’

" even a
from JJInst

C140 140uf Laboratory Capacitor Bank
PVC1 Precision air spaced capacitor with residual of only 6pf

VCB Decade Capacitance Box with Air spaced Capacitor to
glve infinite resolution. Range 60pf to 1.13115uf.

Other J.J. Products include Potentiometers.
Decade Resistors and Inductors, Standard

Electronic Null Detectors, Power Loading
Resistors and Eddy Current Dynamometers.

—= Werite now for a demonstration

And our
Resistors and Capacitors, Volt Ratio Boxes. sales englneers
always carry

a wide range

— ] ]l 5.5.110yd Instruments Limited

INSTRUMENTS Brook Avenue, Warsash, Southampton SO3 8HP. Tel: Locks Heath 4221

WW—061 FOR FURTHER DETAILS
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% Massive 6 |b. 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
4db—25c¢/s to 22 Kc/s.

Impedance at 400 c¢/s, 8 ohms or 15 ohms.

Power handling 15 watts R.M.S.

* 4 % %%

KEITH MONKS (AUDIO) LTD.

AUDIO & DESIGN “HYPERTONE"” LOUDSPEAKER

% Titanium Hypétbolic Radiating Element provides the highest
standard of definition ever achieved.

% Beryllium Copper Suspension provides low distortion bass.

HYPERTONE

Suggested Retail Price £18,15.0

Werite for further details and nearest Stockist.—

54 ROUNTON ROAD,
CHURCH CROOKHAM,
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-—062 FOR FURTHER DETAILS
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oRADIONIC

The Big Little lntegrals RADIO & ELECTRONIC CONSTRUCTION SYSTEM

That Can Make Sim p le
Or Break versatile

Your Product. exciting to use
5

ORADIONIC

N e
A No.4 SET and 6-TRANSISTOR SUPERHET

Clear, simple and rugged this unique system can build
almost any electronic circuit. It is used by two thousand
académic and industrial teaching establishments through-
out the U.K. and by hundreds on the Continent and
world-wide. Selected by the Council of Industrial design
for all British Design Centres.

RADIO SETS NOS.1 to 4.

Provide a continuous course from simple diode detector
through audio amplifiers to 6-transistor Superhet.

| BF110R " DMF54R-02
ELECTRONICS SET: (4 STUDENTS)
SY173L Single speed (2000 rpm) For record players. . . i
DMFB54R-02 Single speed (2400 rpm) For tape racorders. For practical study, demonstration or experiment over
RK201R Single speed (2400 rpm) For car players. a wide range of the basic electronic circuits.
BF110R Single speed (2000 rpm) With electrical governor

motor. For tape recorders.

BF200R Single speed (2200 rpm ). For car reco¥ders & players.

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

VM250B Single speed (3600 rpm) For auto tuners.

Specification for Sankyo micro motors

- | Ownmors | oo fgot | Rawl | ot | ¢ | Smng e | D0
$ | togm| voage | vouw | Toue | Sped | Cment | Toue | e | of
m/m)(m/ml| (V) V) | (gean) | (mml | (mA) |(gom} | (W) | Revombon g
sviraL PRE7EEN a5~5 1|20 | B | 3B | 80| L )
pMPesm.oz| B M8 | 6 45~6 9 | w0 | 0 | 60 | Rent
r— sl @ | 2| 0= | % |20 | 20| w0 ]mo]| wem THEORETICAL CIRCUIT PRACTICAL LAYOUT
sriion B X 45 | 35~57 B | 200 | 160 0 | 1500 | Rent E/108 V.LF. OSCILLATOR FOR METER DEMONSTRATION OF A.C. PRINCIPALS
»r 2008 % | Wh | 132 ((55~)9~16] 15 | 220 | 180 0 150 | R
zP200 6 9 9 6~9 0 |20 | W 5| 000 | et Right RADIOSETS No.1 £7 10 O
ursson | m (w5 | a5 | ST E | w0 e | w0 | 3| me No.2 £9 0 O
waos_| 15 | ot | v " P No. 3 £13 10 POST FREE

0
No.4 £18 10 0
0

s a n kyo Electronics Set £19 7

Sankyo (Europe) Export und Import G.m.b.M.: 4 Dusseldorf, % FULL DETAILS FROM

BahnstraBe 45-47. W. Germany. Tel: 325652/3 Telex: 8587097

:::I:yso ::::(I:?:GCiL Il.)g.s:sf;-[;(?g:lnbashn 1-chome, Minato- RA D l 0 N lc P R 0 D U CTs I'TD b (WW9‘I )

ku, Tokyo 105. Japan. Tel: Tokyo 591-8371 See Out dsia n
Cables: SANYORGEL TOKYO e ST. LAWRENCE HOUSE, 29/31 BROAD ST.,
American Sankyo Corp.: Rm. 801-3, 95 Madison Ave., New MCROF LM FILE

BRISTOL BS1 2HF

York. N.Y. 10016.US A. Tel: LE-2-8020
Telephone: 0272 25351
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Watchit!

You should
see what’s
happening
in your
business

How many aspects of your business need watching?
Visual control of widespread industrial production
processes; security monitoring; traffic control; docu-
ment and data relaying are just some of the many areas
irr which an efficient closed circuit TV system can pay
handséme dividends.

Rediffusion provide economical CCTV systems custom
built to your specific requirements, as well as a complete
service covering all aspects of communications — from
television and sound systems; public address, back-
ground music, intercom and telephone systems — to fire
alarm and time control systems.

In fact any area of electronic communications necessary
for the efficiency of your business — from planning,
equipping and installing, to maintaining.

For further details contact:

REDIFFUSION*

INDUSTRIAL SERVICES LTD

Astronaut House, Hounslow Road, Feltham, Middx. Tel: 01-890 6325
WW—065 FOR FURTHER DETAILS

WHY NOT
PUT US
TO TEST?
7=

0.4 0.6
| ~ Vil l
3\ /

0.4

/

MILLIAMPERES

ELECTRICAL
INDICATING
INSTRUMENTS

PANEL MOUNTING
OR PORTABLE,
BUILT TO YOUR
INDIVIDUAL
REQUIREMENTS

AND

ELECTRONIC FLASH
EQUIPMENTS OF
ADVANCED DESIGN

BY

Do)y

ELECTRICAL INSTRUMENTS LTD.,
CHILTERN WORKS,
TOTTERIDGE AVENUE,
HIGH WYCOMBE, \
BUCKS.

Phone: 30931-4
WW—066 FOR FURTHER DETAILS
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Here are the features
which make the $54

such good value
for money......

T TeeauemenT E BRILLANCE T
<®> A FEcus Small Size—Light Weight

9x7x16ins. 17Ibs.
IASTIG 1]

Rectangular C.R.T., 4kV,
6 x 10 cm viewing area,
illuminated graticule.

Wide Bandwidth DC—
10MHz at 100mV/cm

sensitlvity. A n—
—[YPE 964 | Full Triggering with Auto
L |~ or Level selective

X 10 Gain increases
sensltlvity to 10mV/cm
(DC-4MH2z).

. g operation.
- [

GAl X GHIFT
g G X GAIN

{

e

. VARIABLE ur
= VOLTS/CM ™, L .
cay

TRIG
SELECTOR
VARIABLE ouT N TV Frame or Line
LI S'O-.'."L, L}~ selection for easy TV

@

Step Selectors with
variables, standard 1-2-5
sequence. Attenuators
accurate within 5%.

>/ waveform triggering.

Line

A
L
®
IR X
i
> — @

¥ EXTTRIG _AOUT  reom

ny

Built-in Voltage ™
Calibrator.

L

AC CALO-Svpp EXT. X

Slope and Source
Selection.

SOLID STATE SINGLE-BEAM
OSCILLOSCOPE

At £110 this oscilloscope must be seen to be believed—
Ask for a demonstration NOW!!!

TELEQUIPMENT LIMITED
313 Chase Road, Southgate, London N.14. Telephone: 01-882 1166
WW—067 FOR FURTHER DETAILS
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if you prefer to monitor
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with an oscilloscope instead of a meter...

lowest-ever

tbe ata.

Once again, Thorn-AE!l's renowned
production enginesring tachnigues 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 quantity
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 jocation of faults.

Features include : Electrostatic focusing
and deflection, small spot size, freedom
from trapezium distortion, good
uniformity of focus. High sensitivity
makes itideal for transistor operation.
Typical Operation

VR 6.3V, IL0.3A; Va1+a3+a4 1000V.
Va2 100V; Vg (cut-off) -20to -48V.
Sy 58t0 88 V/cm.

Sx80t0o120V/cm.

For full technical data and prices, write or phoné:

% Thorn-AEl Radio Valves & Tubes Ltd.,
7 Soho Square, London, W1V 6DN Tel : 01-437 5233
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Wireless World

Broadcasting and the v.h.f. band

“The long-term future for radio in the U.K. lies principally with v.h.f.” said Mr,
Curran, director general of the B.B.C.,, when addressing members of the Radio
Industries Cub in London in May. He went on to say “It is, I suppose, a visionary
thought to suggest that the industry might agree that from a given date all sets
manufactured in this country should include a v.h.f. element”, and reminded his
audience that in the US.A. it needed legislation to ensure that all television receivers
oovered the u.h.f. band.

Mr. Curran recalled that by 1960 the B.B.C. had invested about £4M in v.hf.
radio networks and added “‘so far we are getting only a very partial return on that
capital, because consumers are not equipped to receive the transmissions. It does not
seem to make good economic or technical sense.” We could not agree more.

The 1968 annual report of the British Radio Equipment Manufacturers’
Association records that “‘growing public interest in v.h.f. broadcasts has encouraged
manufacturers to equip 34% of their radio receivers [produced in 1968] with v.h.f,
facilities”. It is certainly significant that this is the highest output of v.h.f. receivers
since 1958. During the five years to 1963 the output decreased to about 6000 (5%
of the total), but there has been a gradual increase since and last year’s output was
about 119,000. Undoubtedly the introduction under the aegis of the B.B.C. of the
series of v.h.f. local radio stations in eight cities has helped to stimulate this interest.
The B.B.C. certainly wants “to be in the business of local broadcasting” and Mr.
Curran said “we believe that for a full service, day and night, the only complete and
long-term solution is that which depends on v.h.f.”’

One aspect of v.h.f. broadcasting which many feel has not been fully exploited by
the B.B.C. is stereo. Had the choice of stereo programmes been wider instead of being
limited mainly to classical music there might have been a much greater demand for
v.hf. equipment. The B.B.C. would, apparently, like to expand the service but there
are *serious financial difficulties . . . because of the additional cost of links between
transmitters’ but they are “investigating ways of easing this difficulty” whatever
this may mean.

The growing interference on medium-waves will doubtless continue until we
have a reallocation of frequencies in Europe but it is generally admitted by those
who are in a position to know that, as a country, we cannot expect to be any better
off as a result of this. In fact, we may be worse off in that we may have fewer
frequencies for our use. This would make the use of the v.h.f. band still more
necessary. Even so Band II is not without its own problems. Private Mobile Radio
base stations have been allowed by the G.P.O. to operate between 87.5 and 88MHz
although this is part of the internationally allocated band for broadcasting. Due to the
high field strength put down by these transmitters in their immediate vicinity the
B.R.E.M.A. Report records that instances of cross-modulation or direct break-
through have occurred.

One disquieting aspect of the use of v.h.f. for the national broadcasting service is
that if it became the norm to produce v.h.f.-only receivers then one’s listening would
be limited to this country. It is 1o be hoped therefore that at the next European
Broadcasting Conference for the allocation of frequencies in the medium- and
long-wave bands each country will be allocated one or two frequencies which would
be used primarily for external broadcasting. If these frequencies could be kept
reasonably free from interference then those whose listening tastes extend beyond the
shores of the U.K. will have the opportunity of satisfying their appetites.
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Amateur Communications Receiver

Advanced design covering the 80, 40, 20, 15 and 10 metre bands

1: Design considerations

by D. R. Bowman, A.M.inst. E., G3LUB

For many years the author’s amateur radio station has included a
complex home-built dual conversion valve receiver. Throughout
this time a number of solid-state receivers have been constructed,
though it must be admitted that none has approached the overall
performance of the valve unit. The recent appearance of a num-
ber of new semiconductor devices coupled with the ever widening
range of i.f. filters has prompted the author, to re-appraise selected
frequency band communication receiver design. A number of
fundamental design requirements have been generally agreed for
many years, but, in the final analysis, every receiver design is a
compromise.

One of the biggest troubles is cross-modulation which can be
experienced using almost all types of receiver. All one needs to do
is to tune to say 7 MHz at night, listen, and then insert a 20 dB
attenuator in series with the receiving aerial. The effect is most
enlightening as low-power signals re-appear from under the high-
power broadcast stations.

To reduce cross-modulation to the lowest level possible the
selectivity must be as near to the front of the receiver as possible
so as to reject the unwanted powerful signals before they can be
amplified and cross-modulated in the mixer and to a lesser extent
in the r.f. stages. Until recently first-rate i.f. selectivity has been
unattainable above about 1 MHz and commercial filters were
almost exclusively limited to frequencies in the region of 400 to
500 kHz. This limitation has forced designers either to accept
poor image rejection or poor noise figures. Image rejection is a
function of the r.f. circuit Q and the number of r.f. coils.

It will be shown that obtaining very high front-end selectivity
and a good noise figure are conflicting requirements. It was this
problem that led designers to introduce the dual conversion con-
cept (Fig. 1). This system consists basically of a single conversion
tunable receiver using a frequency band chosen to produce good
image rejection, which in turn is fed from a range of h.f. con-
verters each translating the required receiver band to the frequency
of the tunable receiver. This use of a tunable i.f. also has the
advantage of allowing the same basic tuning rate and dial calibra-
tion to be used on all received frequencies. The stability prob-
lems of tunable oscillators is also reduced as only one v.fo. is
required and it operates on a relatively low frequency, usually
about 5 MHz. The first oscillator is invariably crystal controlled.

There are some problems in this type of system. The already
mentioned need for selectivity at the front-end is not met, but by
restricting the pre-i.f. gain to the minimum consistent with good
noise performance and the use of low noise mixer circuits, this
problem can be ‘minimized. A good a.g.c. (automatic gain con-
trol) system controlling the r.f. gain is also essential. The other
main problem, namely internally generated spurious frequencies,
can be more or less overcome by the careful choice of conversion
frequencies coupled with good physical screening. This said, it
must be admitted that the dual conversion system is rather complex.

Recently a number of high-frequency crystal filters have become
available. Although they are expensive, when it is realized that

the KVG XF9B 9 MHz filter (specified in the design) consists of
a double lattice using eight crystals in addition to the two
carrier crystals, the author considers that it is very good value for
money. The ability to achieve good selectivity (see Fig. 2) at a
high intermediate frequency lends itself to the use of a single
conversion system (Fig. 3). The extremely narrow bandwidth of
the 9 MHz filter led to the decision to design essentially for the
single sideband reception for which the filter was intended. The
performance of the completed receiver on c.w. is also very good
and a.m. transmissions can be resolved using the exalted carrier

Signal 1st [.F. 2nd IF
frequency 5-55MHz 455kHz
r e N r A Al
el b 2nd L leiitert— IF —-Detector—'Audio—m
amplitier mixer mixer amplitier amp. L3
Crystal
V... b.t.0.
Crystal
conversion
oscillgtor
Fig. 1. The block diagram of a typical dual conversion receiver.
Or
------ -
—608""‘ -_\.\_-
_20|. i t Insertion loss < 4dB
‘ Uitimate rejection>100dB
L fl l AR o 15
5 —40 i | 2-4kHz
b= | \
S ! :
g i |
< =80k g \
T o X
/ Y
=p / \. Carrier frequencies
adjusted to be
| !4/ 20dB down
—100- L attenuation curve
S0
Frequency ( MHz)
Fig. 2. Attenuation curve for the 9 MHz KVG XF-9Bi.f. filter.
O9MHz ILF
r A nl
RE L 1 VO [ o | | Audio [K]
amplifier pridemr] i amplifier Petector amplifier
] ] LS
Frequency Crystal
synthesizing b.t.o
local e
oscillator
Fig. 3. The block diagram of a single conversion recetver.
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method, i.e. the reception of only one sideband by zero beating the
a.m. signal’s carrier.

The choice of a high i.f. means that the image response to the
required signal ratio is very high; remembering that the image is
displaced by twice the i.f. in frequency from the required signal;
in this case 18 MHz.

Although a number of first quality receivers have been designed
using no r.f. amplifier preceding the mixer the author decided to
include an a.g.c. controlled amplifier. The 40-dB attenuation of
signals that can be achieved ahead of the mixer does reduce the
quantity of blocking and cross-modulation produced in the mixer
stage of the receiver. The use of an r.f. amplifier also allows
adequate pre-mixer selectivity to be used.

So far the proposed system appears too good to be true, however
there is a disadvantage. To tune the high-frequency amateur

Table |
| 1]
range local osc. h.f.osc. crystal
metres ' MMz MMz MHz

80 | 3:5- 40 ‘ 5:5- 5.0t none
40 7:0- 75 16-0-16:5 11
20 14.0-14.5 §.0-5-5¢ none
15 21.0-21-5 30-0-30'5 25-0

728-0-28-5 37:0-37-5 320
10 { 28:5-280 37:5-38:0 325 | (3rd overtone)

28-0-29'5 38:0-385 33-0

* tuning direction reyersed t sldeband selection reversed

50-5:5MHz2 To R.X, mixer
(See below)
50-5'5MHz
Wige band coupler Drain
V.F.O. and pler Lo Bg."g::i.ed = circuit
isolation amplifier filter
Crystat
oscillotor
Synthesizer output Crystal ocutput
Range := Range:~
1 50-55MH2 1 None
2 16:0-18'5MHz 2 11MHz
3 50-55MHz 3 None
4 300-305MHz 4 25MH2
5 37:0-375MH2 5 32MHz
6 37'5-380MH2z 8 32:5MH:2
7 380-385MH:z 7 33MH:z
Fig. 4. The local oscillator synthesizer.
r0r
Gos
€
>
[
so6
9
? kAL Output
g 04 frequency For required band
& | Fr===T 30'0-305MHz 15m
k) - == 50-55MHz 80-20m
o) B v 16:0=16-1MH2z 40m
%1 37'5-38'0MHz 10m
w Fig. 5. Output
€ o0 %‘% 12‘.1 5'2 ' 5‘ 5‘5 voltage for the
: 3 : 53 4 : ;
¥ 3B1 2 D3 D4 s osallator of
37:8 376 37:7 3778 37'9 380 Fig. 4.
. LS.
RF. stage Mixer 1F. amplitier Product Audio
o 8 B — B — detector — amplifier
15d 10d 70d 10dB 30dB
Fig. 6. Gain distribution throughout the receiver.
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bands, say 10 metres, the local oscillator would have to tune ¢ither:

(28 to 28-5) 4+ 9 MHz = 37 to 37-5 MHz
or
(28 10 28:5) — 9 MHz = 19 to 195 MHz.

Either band is rather high in frequency for good stability using a
free running oscillator and especially when it is realised that various
switched ranges are required. It would be impossible to adjust
the various tuning ranges so that the dual conversion systems
advantage of a constant tunipng rate and dial calibration on all
ranges is achieved.

Various ideas were considergd, the most promising being the
heterodyne v.f.o. dating back to soon after the last war. It con-
sists of a single range lqw-frequency v.f.0. fed to a mixer together
with the output of an h.f. crystal oscillator; the output of the
mixer circuit being tuned to the appropriate product (Figs. 4 and 5).
This system was originally introduced as a means of avoiding the
use of frequency multiplication with its associated output of
unwanted frequencies. For receiver local oscillator use it is
essential that the various frequencies are chosen carefully and that
the unwanted compongnts present in the output of the mixer
circuit are not passed on to the main receiver mixer.

To avoid spurious signals within the bands the best v.fo,
frequency rangg is found to be 7-6 to 8-1 MHz, but this does mean
that each amateur band covered requires a separate crystal (table I).
If an odd one or two spurious whistles can be tolerated then, with
a v.fo. range of 5 to 5-5 MHz, two of the bands can be cqvered
using no h.f. crystal oscillator.

required band v.f.o. if.
(3-5 to 4 MHz) + (5 to 5-5 MHz) = 9 MHz
(14 to 14-5 MHz) — (5 t0 5-5 MHz) = 9 MHz

One more slight disadvantage is that the receiver tuning direction
will be reversed on one of the ranges. However, on 20 and 80
metres the receiver’s performance is likely to surpass even the most
advanced commercial unit.

It will be noted that one harmonic of the v.f.0. falls within the
15-metre band. The amplitude of this spurious signal can be
reduced to a very low level by careful v.f.o. circuit design in con-
junction with extra filtering and good mixer design. This method
of local oscillator frequency generation does lend itself to a con-
stant tuning rate and dial calibration on all ranges.

The next basic decision that a receiver designer has to make is
the gain distribution throughout the receiver (Fig. 6). At first
sight it would seem that the best receiver would embrace the
maximum signal gain.

The random motion of free electrons in wires and resistors
generates small currents, even though the average over a finite
time of these currents is zero. At any one time this coptributes a
small noise current to the circuit. From these small currents are
derived voltages which are named *‘ white noise ”’ because they
spread more or less evenly throughout the frequency spectrum.

e =4 K.T.B.R. Volts

K = Boltzmann’s constant
13 x 10-23 Joule per °K (absolute)

T = temperature of conductor in degrees Kelvin
B = bandwidth of the complete system in hertz.
R = resistance of conductor in ohms.

For 25°C:
aerial noise voltage ¢ = 1-55 x 10~2¢ x BR volts
system bandwidth of 2 x 10° Hz
aerial resonant impedance 75Q:
e =155 x 1072 x 2 x 10® X 75 = 0-023 .V

As far as external noise is concerned it is generally accepted that
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over the frequency range 1 to 14 MHz the minimum external noise
level will be at least 30 dB above the ideal figure quoted above
(Fig. 7). Even from 14 to 30 MHz the level can be expected to be
only about 10 dB better. This external noise is made up from
various sources. Electrical storms in widely separated parts of the
world contribute noise in addition to cosmic sources originating
from the milky way. It is generally accepted that a signal must
exceed the noise level by at least 10 dB to be readable.

This sets the minimum noise level at 30 dB above 0-023 nV or
0-7 1V, over the range 1 to 14 MHz, and 20 dB above 0-023 .V,
or 0-23 .V above 14 MHz.

For a 10 dB signal ratio the minimum detectable signal levels
will therefore be 2-1 uV from 1 to 14 MHz and 1 1V above 14 MHz.

Although these noise figures vary considerably from area to area
they can be taken as a starting point.

In a well designed unit the vast majority of the receiver noise
originates from the first r.f. stage; the succeeding mixer con-
tributing only about 1 dB. To reduce cross-modulation to a low-
level it is essential to reduce the amplitude of strong off-channel
signals before they reach the mixer. To do this it would seem that
a number of high-Q tuned circuits ahead of the r.f, stage could be
used. It can be shown that in fact excessive pre-r.f. stage selec-
tivity considerably worsens the overall noise figure. In general it
can be said that the lowest noise figure coincides with minimum
signal loss between aerial and the first r.f. amplifier device. Maxi-
mum power transfer occurs when the signal source is matched to
the load. As noise performance is most important on the higher
frequency ranges, 10 metres has been taken as the starting point.

Assuming stray capacitances to be of the order of 10 pF then the
minimum value of C is taken as 15 pF which at 30 MHz resonates
with 2 uH.

Assuming an unloaded Q of 100 then: Q = (wL)/R
therefore: R = (wl)/Q
(2m x 30 x 10% x 2 x 10-%)/100 = 3-8 Q

the dynamic resistance of the parallel tuned circuit Rp is:
Rp = L/(CR) = (2 x 10-%)/(15 x 1012 x 3-8)
= 351 kQ

If maximum power transfer from the aerial to the tuned circuit
occurs then the value of R; is transformed up to Zp and the
effective resistance in parallel with the tuned circuit becomes
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Rp/2 = 17 kQ. The tuned circuit must of course also match the
input impedance of the amplifying device. The device chosen has
an input impedance that varies with frequency. At 3 MHz it is
very high dropping to as low as 20 k(2 at 30 MHz. It will be noted
throughout this analysis that the reactive part of the devices input
and output impedance is ignored. This can be justified as the
reactive portion becomes part of a tuned circuit.

The total paralle] resistance:

(17k x 20K)/(17k + 20 k) = 9-2 k

Therefore the circuit loaded Q is:

Q = Rp/(wLp)
(92 x 10%)/(27 x 30 X 10° X 2 X 10-%) = 24

Therefore it is shown that minimum noise figure does not occur
with maximum selectivity in the r.f. stage. A compromise has to
be made between noise figure and selectivity. This does not mean
that overall system selectivity has to suffer as this is determined by
the if. filter. The best compromise is to trade excess r.f. gain for
increased selectivity by reducing the loading on the r.f. to mixer
coupling circuit. This has the extra advantage of increasing the
r.f. amplifier’s stability factor. Care must be taken not to reduce
the gain too much. The author decided to aim for a noise figure
of 12 dB on the L.f. bands and better than 8 dB on 10 metres.

R.F. amplifier

The requirements for the r.f. amplifier were as follows:

(1) Very good immunity to cross-modulation and blocking over the
a.g.C. range.

(2) Low noise figure.

(3) A low reverse transfer admittance to avoid the necessity for
circuit neutralization in association with high input-to-output
isolation reducing resonant circuit interaction.

(4) An a.g.c. voltage range compatible with the if. amplifier
requirements.

Cross-modulation distortion occurs when a device has a par-
ticular transfer characteristic and is fed with two differing frequency
signals. As long as the transfer characteristic is linear or follows a
square law then the gain applied to signal two is independent of the
second signal’s amplitude. If the transfer characteristic deviates
from a linear or a square law the gain on signal one will be modu-
lated by the amplitude of signal two.

An investigation into various semiconductor devices shows that
only the field effect transistor has a transfer characteristic of
approximately square law. Bipolar devices are particularly poor
in this respect. During some earlier work the author found that
even f.e.t. cross-modulation performance is determined in part by
the choice of drain current operating point. Very poor per-
formance is likely if reverse a.g.c. is applied to a single gate device.
This disadvantage can be overcome by using two f.e.ts in a cascode
circuit applying a.g.c. to the common base stage (Fig. 8).

R.C.A. have recently marketed an integral cascode device which
has the advantage of a somewhat lower h.t. requirement than
separate devices, as well as a very low reverse transfer admittance
value.

These devices are marketed under an assortment of code
numbers and vary in price from about 7s to 14s. The author
tested the following types and at up to 30 MHz could find very
little difference between them:—3N140, 3N141, TA7149 and
40500. (Since writing the MEM 564C has become available and
is 1o be recommended since gate protection is incorporated).

The mixer and i.f. amplifier

If two signals differing in frequency are fed to a device with a
square law characteristic, it is found +that intermodulation will
occur, i.e. addition and subtraction of the two input frequencies to
produce other frequencies. Any deviation from square law will
introduce cross-modulation and therefore the dual gate fee.t. is as
equally applicable to mixers as amplifiers. It has the added
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advantage that the two signals can be fed to separate gate electrodes
to provide considerable isolation between the local oscillator and
the signal voltages. The characteristics of this mixer are such that
the overload performance is improved with a limited reduction in
oscillator drive voltage. The mixer gain is of course also reduced
and spurious signal generation suffers a very much greater reduc-
tion. The optimum value of oscillator injection for the authors’
application was 0-3 V. Lower voltages than this impaired the
noise performance and, above 0-5 V, the unwanted harmonic

generation becomes excessive (Fig. 9).

One of the many advantages of using the 3N 140, which is really
intended for v.h.f. use, is the constant value of the output im-
pedance over a range of 1 to 30 MHz.

The if. amplifier was designed with the following factors in
mind:

(1) Maximum gain of 70 dB centred on 9 MHz.

(2) At least 80 dB of automatic gain control.

(3) Wide bandwidth, say 300 kHz, as one method of avoiding
frequency shift with a.g.c. action. Note the selectivity is
determined by an 8-pole, 9 MHz, crystal filter.

(4) A.G.C. voltage sense and range compatible with the amplifier.

Many circuit configurations were considered for use in the i.f.
amplifier. The use of common emitter transformer coupled
stages was avoided due to the high value of reverse admittance,
making either circuit neutralization or low gain per-stage essential
to ensure an adequate stability factor. The cascode arrangement
of bipolar devices was investigated. It was decided that there was
little advantage in using field effect transistors in the i.f. amplifier
as the cross-modulation problem is minimal after the very narrow
bandwidth filter. The cascode arrangement was found to exhibit
high-gain with a very low reverse admittance. The circuit also
lends itself to a.g.c. control rather in the same manner as the r.f.
amplifier. The control voltage is applied to the common base
connected stage. This in turn means that the r.f. and i.f. con-
trolled sections can easily be coupled together. It was found that
the cascode arrangement induced very much less de-tuning of the
i.f. transformers and by using low QO single tuned circuits very little
change in the overall i.f. response occurs with a.g.c. action,

Although two high-gain sections could be designed to provide
the required gain, the author’s previous experience suggested that
to be sure of maintaining stability three stages incorporating a total
of six transistors “be used. The gain required is spread
between the three stages. The possibility of using a capacitative
potential divider across the i.f. coils to provide the consecutive base
drive was investigated. It was found that the very long earth paths
made a stable reproduceable design very difficult. The amplifier
was very much easier to handle using low impedance coupling coils
on the i.f. transformers.

During tests of the i.f. amplifier the a.g.c. gave the following
performance: With a change of input signal of —50 dB below
200 mV the output dropped by —3 dB; and a change of input
signal of —80 dB produced a drop of —10 dB at the output. The
amplifier had a gain of 90 dB, and showed tendencies towards
instability only when this figure was exceeded.

The stage from which the a.g.c. is derived is a single transistor
biased so that, with no signal, it is very nearly switched off. As the
signal increases so the average collector current also increases and
the collector voltage change is approximately proportional to the
output of the 1.f. amplifier.

For the reception of a single sideband transmission the normal
fast attack, fast recovery, a.g.c. characteristic is useless, Because
the transmission has no steady carrier wave the fast a.g.c. system
tries to follow each syllable. One method of using a.g.c. with
s.s.b. is to tailor the response to fast attack, slow delay. This has
the effect of reducing the receiver’s gain almost instantaneously, but
delaying the release for the order of a second or so.

The detector frequency oscillator

The product detect or can be considered as a mixer in which the
input i.f, signal is mixed with a beat frequency oscillator to produce
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an output whose frequency spectrum falls in the audio range. This
system of detection is used to demodulate amplitude modulated
signals which are treated as if they were single sideband trans-
missions. In a noiseless system there is a 3 dB signal loss relative
to s.s.b. but under crowded amateur band conditions it is found
that the ability to select either sideband reduces the chance of a
heterodyne blotting out the a.m. signal.

Remembering that the i.f. bandwidth is only 2:4 kHz wide, it
was decided not to incorporate a conventional a.m. detector due to
the rather restricted audio response of 0 to 12 kHz that would
result.

A number of product detector circuits were investigated includ-
ing one using an f.e.t. The author decided that the extra expense
of an fe.t. detector was not warranted. The circuit used is a
balanced bipolar arrangement which requires a very low b.fo.
injection voltage of about 100 mV. This small oscillator voltage
requirement helps the constructor to avoid stray b.f.o. signals
getting into early stages of the i.f. amplifier. The use of a high
i.f. amplifier does tend to increase this risk. The detector will
operate at low distortion, with an i.f. signal no greater than 10 mV,
and exhibits a gain of the order of 10 dB.

At an early stage in the design it was decided to use a crystal
controlled b.f.o., whereas, when using an 1f. system the crystal
frequencies have to be specified accurately, it was found that at
9 MHz the frequencies can be easily adjusted over a few kHz.
This final adjustment is carried out by connecting a small trim
capacitance in parallel or series with the individual crystals. If the
frequency is too high then parallel C is required and if too low,
series C is required. The final frequencies being set 20 dB down
either side of the filter characteristic. It will be noted later that the
crystal ;selection uses germanium diodes which allow the control
switch to be positioned remote from the actual circuit.

This completes the description of the basic system and the
points that have either been dealt with fleetingly or not at all will be
covered in the practical description which starts next month. The
receiver will show up well in comparison even with very expensive
commercial units, but, it is complex and only constructors with
considerable previous experience are advised to tackle its con-
struction. The use of a valve voltmeter together with a signal
generator would be very helpful, but not essential.

(to be continued)
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Are We Wasting Brain-power?

A criticism of our system of ‘‘labelling’’

By L. Ibbotson,* B.Sc., A.Inst.P., MILE.E., M.I.E.R.E.

I recently attended a lecture at the Royal Society of Arts con-
cerned with scientific and technological education; the occasion
served to crystalize certain uneasy feelings which I have had for
some time about the training of ‘“‘electronicists’’.

It was not so much the main themes of the discussion which
jarred as a particular underlying assumption which every
speaker seemed to make. The premise which offends me is
roughly that any group of individuals trained or in training
will always fall into two distinct and well separated parts, the
able and successful being one, and the much less able and less
successful the other.

Examples abound in life of the application of this seemingly
ubiquitous principle; thus we had, and in the view of many
people should still have, the “‘grammar school child” and the
“secondary modern school child”. We have the technologist and
the technician, the graduate and the National Certificate man,
the good honours and the pass graduate, the Ph.D. and the
B.Sc.

Educationists will seemingly defend this principle to the
death; thus we are told “undergraduates should be sorted out
as soon as possible into potential honours graduates and
potential pass graduates”. It seems that the principle applies
however refined the group, thus again it is a favourite dogma
of the university teacher that “We do not need to decide where
to make the break between upper and lower second class
honours, a significant gap in the results always appears”’.

Now if we were to investigate the relative physical stature of
all the men in London we should find that the distribution of
their heights is gaussian. So is the distribution of their weights
and, so far as it can be measured, of their intelligence. How odd
then that their academic and scientific abilities should polarize in
this peculiar manner. Could it be that our method of measure-
ment influences the result, or are we just prejudiced (with a good
lacing of special pleading for the system which appears to
include us in the top group!)?

Please don’t think that I am putting the old red line “all men
are equal”, not at all. Fig. 1 is a rough sketch of a gaussian
distribution. A certain attribute has a measure A. The ordinate
in Fig. 1 represents the number of individual dN having values
of A lying within the small range d4. Suppose the attribute is
aptitude in the field of electronics. Let us suppose that only

aja
2l

A a b c d A
* Mr. Ibbotson has taught “light-current” electrical subjects at all levels including
City and Guilds, HN.C,, HN.D,, B.Sc.(Eng.) and postgraduate courses.

people in the upper ranges of aptitude would consider pursu-
ing a career in the field. Then it seems likely that the graph of
dN /dA versus A for all people trying to make their living as
electronicists will be of the form of Fig. 2. We shall expect to
find small numbers of exceptional people grading down smooth-
ly to much larger numbers of the mediocre. I certainly think
that Fig. 2 will represent the spread of abilities of degree
students.

We are told that when we have grouped our students we
must teach them in different ways appropriate to the ability
level of their group. I think that what we are in practice doing
is to select two ability ranges, say ab and ¢d in Fig. 2. These
form the assessed ability ranges of our two groups. The large
number of individuals who lie in the range bc must do one of
two things. Either they will bluff their way into the higher|
group, or, being more honest or more lazy will fall into the
lower group. The consequence is that the higher group must
contain a large percentage of charlatans and the lower group a
somewhat smaller percentage of under-achievers. In my view it
is important that every electronicist should develop his skills as
far as his place in Fig. 2 will allow. He should not be labelied
and placed in his appropriate slot for all time because people
have a tendency to be judged, and to judge themselves by their
labels. On the other hand it is necessary that people should be
graded, but the measuring instrument must be carefully
designed and finely divided. Also it must be readily available for
checking a person who thinks he has advanced.

I doubt the validity of the thesis that the more able man
should be taught the subject in a different way to the less able:
man. The greater your ability the further you can progress in
skill and in subtlety of understanding. Hence I should like to
see a testing system consisting of a large number of grades or
degrees, rather like the grades which can be achieved in pianc
playing. Thus the person who had reached the Sth grade or
degree might be considered suitable for the work normally
described as “technician level”, at the 7th degree that of
“technologist level”. Research and development might require
training assimilated to the 9th degree. This would clearly
change the structure of technical education, since everyone
would be required to pass through each degree. The time scale-
need not, however, be specified.

Anyone entering our field must be prepared for a lifetime of
study (think of the rate at which the art advances) so that
updating courses and degree endorsement testing should be
readily available.

The professional institutions have lately closed the door on
the non-graduate aspirant, and since this man is almost
certainly a reformed under-achiever, I regard this as a retro-
grade step. In the scheme that I propose corporate membershif
of a professional institution would depend only on assessec
achievement in the profession; this is ultimately the only valic
test of status.
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News of the Month

ESRO space-probe to
Mercury in 1975?

Several projects are being considered for
inclusion in the European Space Research
Organization’s programme. Among them is
an interplanetary probe for a Mercury fly-by
mission. Mercury is the closest planet to the
sun in our solar system and as yet has not
‘been investigated by a space vehicle. What
little is known about the planet has been
obtained from measurements made on earth.

The projected Mercury probe, known as
MESC, has been studied for ESRO by the
German Messerschmitt-Bolkow Company. It
would have a total weight of about 400kg.
including a scientific instrument payload of
about 70kg. The purpose of the trip would
‘be to study the surface and atmosphere of the
planet and it would carry a photometer,
polarimeter, microwave measuring apparatus
and an infra-red radiometer. Two television
cameras would also be carried for short
range photography of the planet’s surface;
a resolution of about 200m would be
obtained. To study atmospheric space close
to the sun a magnetometer and micro-
meteorite detectors would be included in the
payload.

MESO would be launched by an Ameri-
can Atlas-Centaur launcher into solar or-
bit which would pass close to Mercury after
4 months’ flight. It would carry an earth-
pointing high-gain telemetry aerial capable
of transmitting data at 750 bits per second to
be recaved by the American earth-stations
using 65m paraboloids or the station being
‘built at Effelsberg in Germany which has a
100m dish.

If the project is agreed upon, launch
could take place in 1975.

Other projects being considered by ESRO
are an Atmospheric Research Satellite (El-
liott, Fokker and Dornier), dual-spin satellite
for polar ionosphere research (ESTEC),
scientific geostationary satellite (ESTEC),
two cosmic ray satellites—cos A and cos B

(ESRO)—and astronomical satellites (ESRO).

3.S. 9000, ‘“Blatant violation
of U.S. rights!”’

I'he Americans are attacking the implemen-
ation of a tripartite agreement between West
Jermany, France and Britain which will
2nable a component manufactured in one of

the countries to be accepted in the other
countries without subjecting it to goods
inwards and quality control inspection un-
der B.S.9000.

Mr. I. D. Secrest, executive vice-president
of the American Electronic Industries Asso-
aation, said in a letter to the American
Secretary of Commerce: “The effect of the
agreement is to make uneconomical for
users of electronic components in those
countries to purchase components from any
plants other than those located within their
territories which have been certified by their
governments as meeting the technical stan-
dards and quality control procedures contem-
plated by the agreement.” Mr. Secrest went
on to say: “The tripartite agreement creates
an absolute embargo against exports of
U.S. electronic components to the United
Kingdom, France and West Germany. The
agreement is not yet fully implemented.
There is time to prevent this blatant violation
of U.S. rights under existing trade agree-
ments from occurring if there is strong and
determined action by the United States.” As
America shipped $ 88M worth of components
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to the three countries during 1968 they are
worried, but what form this strong action
might take was not mentioned.

B.S.9000, and the projected tripartite ag-
reement was the subject of a conference held
in Eastbourne recently under the auspices
of the British Electrical and Allied Manufac-
turers’ Association. The papers that were
read and the discussions which followed, are
available in ‘““Conference on British Standard
9,000 series of Specifications—Proceed-
ings”’, price 30s from the Industrial Control
and Electronics Division of the association
at: 8 Leicester St, Leicester Square, London
w.C.2.

International agreement on
the Mallard project

The United States, the United Kingdom,
Canada and Australia have announced an
agreement on continuation into Phase-2 of the
advanced development of the Mallard
project. This project is an unprecedented

A working demonstration of Rohde & Schwarz’s ““hyperbolic technique® which allows contactless
measurements to be made on large curved surfaces—primarily intended for parabolic reflectors.
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international undertaking in which a joint
tactical communications system is being de-
veloped for the armies and associated navies
and air forces of the four nations involved.

A design for the future, the long-range
task i1s being carried out in phases as an
international co-operative venture. The first
phase, which was begun in April, 1967, is
nearing completion, and was devoted to in-
tensive study and system design by both
government and industrial teams. Three
major system studies have been completed,
two in the U.S.A. and one in the U.K. These
studies were augmented and complemented
by 58 separate studies of the techniques
involved. Principal U.S. contractors were in
two teams. One, led by the Radio Corpora-
tion of America, the other, led by Sylvania.
The United Kingdom team included Plessey,
Standard Telephones and Cables,
General Electric Company and Marconi.

Since February, an International System
Selection Board has been reviewing the three
system studies at Asbury Park, New Jersey.
This board has selected the best elements of
the three studies and recommended a single
system design for further development. The
Board consisted of 160 highly qualified per-
sonnel from the four nations representing 19
major fields of interest.

Project management of the Mallard
project is centred in a Program Management
Board located near Fort Monmouth, New
Jersey. Each nation furnishes a board mem-
ber. They include Major General P. A.
Feyereisen, U.S.A.; Brigadier H. Roper, U.K;
Col. D. Coughtry, Canada, and Lt.-Col. D.
McMillen, Australia.

The next phase of the project, which will
cover a period of approximately two years,
will be devoted to modelling and simulation
of the selected Mallard system design, as
approved by the Program Management
Board.

Mintech’s computer design

centre in operation
The Ministry of Technology’s Atlas Centre
for Computer Aided Design (c.a.d.) at Cam-
bridge is fully operational and its teams of
consultants are already working on some of
the engineering industry’s design problems.
Owned and controlled by the Ministry, the
centre is managed under contract by Inter-
national Computers Ltd who built the Adas
2 computer on which the centre is based.

Mintech will co-operate with other organi-
zations in suitable projects which are likely
to contribute to the efficiency of industry by
stimulating the effective use of computer-
aided design. In most cases the other organi-
zations involved in these selected projects
will be running c.ad. or developing tech-
niques which they wish to run or develop
for their own purposes. Mintech will be
prepared to share the costs and, where ap-
propriate, financial risks. In return Mintech
will retain sufficient rights in the results of
sponsored projects to enable those benefits
that are not commercially confidential to be
passed on to other users.

The Atlas 2 system being used provides a
multi-access service with concurrent batch
processing and is an adaptation of the Cam-

bridge University Mathematical Laboratory
operating system. Work may be initiated
either through conventional peripheral
equipment or from teletype or graphics ter-
minals, some on a dial-in basis, using the
s.t.d. system. Up to 100 jobs can be handled
at one time. Each job is run intermittently
for periods that depend on the resources
required and on the resources available so
that the central processor is used as efficient-
ly as possible. A magnetic disc filing system
with back-up magnetic tapes provides a cen-
trally organized mechanism for the safe cus-
tody and efficient retrieval of information.
Other software is provided to operate asso-
cated computers, their display systems and
their interfaces with Atlas 2. The address for
enquiries is:—Mintech Atlas Centre for
Computer Aided Design, Madingley Rd,
Cambridge, CB3 OHB.

Stolen; can you help?

The following equipment was stolen from a
laboratory in Oxford:

S.E. Laboratories u.v. recorder type 3006
‘DL’ serial number 0346 /1.

Telequipment Oscilloscopes type D.43R,
serial number 6623, and type D.43, serial
number unknown.

If you have any information on the where-
abouts of these instruments please contact:
The Superintendent, Thames Valley Con-
stabulary, Cowley Police Station, Oxford
Road, Cowley, Oxford.

Ultrasonic probe evaluation

Any suggestions?

Many of the aids to quality control used by
industry make use of some form of ultra-
sonic testing method in which an ultrasonic
probe, or probes, is employed. These probes
form an essential part of the inspection sys-
tem,.and many different types exist, each
being adapted to particular test require-
ments. The resulting probes have usually
performed their intended task, but when
probes developed for one purpose are used
for another purpose, or when comparison of
results between equipment from different
manufacturers is required, it is sometimes
found that results are inconsistent because
of the ill-understood characteristics of the
probes. Since the functioning of ultrasonic
probes is a complex matter it has been found
difficult, on the basis of current knowledge,
to define the probe characteristics that are
important or which may be relevant to any
specific application.

In an attempt to resolve this problem, the
Nondestructive Testing Centre at Harwell
has been asked to undertake a programme to
define important probe characteristics, and,
where possible, to develop methods of
measuring them. The two classes of probe
characteristics which will be investigated
initally are those concerned with the shapes
of beams emitted and with the frequency
spectra which the probes are capable of
producing. These two factors are interrelated,
since the frequency characteristics in part
determine beam shapes.

The programme has been set up with the
approval of the N.D.T. Centre Advisory
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Committee and, after consultation ‘with in-
dustrial users of ultrasonic probes, represen-
tatives of interested Research Associations
and the British Standards Institution. Fur-
ther user experience and practical suggestions
regarding the problems of probe characteriza-
tion and the definition and measurement of
characteristics will be welcomed. Please write
to A. D. McEachern at The Nondestructive
Testing Centre, A.E.R.E., Harwell, Didcot,
Berks.

Eurocontrol radar
inaugurated at Shannon

An Anglo-French secondary radar system,
SECAR, developed and supplied jointly by
the Marconi Company and Thomson-CSF
for Eurocontrol at the upper area control
centre at Shannon, Eire, was inaugurated on
9th May.

SECAR will not only give air traffic con-
trollers in Shannon their first radar contact
with many of the airliners flying across the
Atlantic, but it will also provide a positive
identification of the aircraft. SECAR, a form
of air-to-ground data link, is designed to
provide a radar controller with the identity.
height and the *“plan position” of any
aircraft. The system caters for all four civil
modes of interrogation.

Tunnelling memories

The Guidance and Control Systems Division
of Litton Industries claims to be more ad-
vanced than anyone else in producing a
non-volatile semiconductor store (a store
which retains information after power has
been disconnected). Their claim cannot be
substantiated because no one else has pub-
lished information on the subject although
other firms are known to be working on the
same lines.

Non-volatile semiconductor stores are
made using m.o.s. field effect transistors in
which a layer of silicon nitride is deposited
on top of the silicon oxide gate dielectric. It is
the layer of nitride that acts as the storage
medium.

The silicon nitride has roughly the same
electronic structure as semiconductor except
that the conduction and valence bands are
further apart. Between the two bands are
discrete “centres” or “traps’ that can store
one or two electrons. The trapped electrons
will stay where they are for years depending
on the exact construction employed.

If an electric field of about 3 X 10°V/em
(between about 20 and 40 volts in this case)
is applied to the nitride the majority of the
trapped electrons will leave the trap by tun-
nelling through the bulk silicon. Data is
therefore written into the memory by apply- |
ing either a negative or a positive field of 3
X 10° V/ecm. Whether a 1 or 0 is stored
depends on the presence or absence of elec-
trons in the traps.

The amount of charge held in the nitride
region traps determines the transistor thre-
shold voltage (the voltage at which the tran-
sistor starts to turn on). A transistor in the 0
state has a threshold of about —3V and
about — 10V in the 1 state. Interrogating the
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transistor is accomplished by applying a vol-
tage of —6 to —7 volts. If the transistor
contains 0 it will switch on, if it contains
a 1 it will not.

The design of the device is a trade off
between the storage, read, and write times
required. Litton expect to produce a me-
mory operating at standard m.o.s. logic levels
and with standard m.o.s. power supplies with
a read and write time of 1 sec and a
capacity of up to 40,000 bits per cubic inch.
After this extension to a million bits in the
same area will follow, say Litton.

European airlines
communication network

The Societe Internationale de Telecommuni-
cations Aeronautiques (S.1.T.A.), Paris, has
awarded Raytheon Company a $3.3 million
contract to supply a real-ume com-
munications network to serve more than 100
airlines in Europe and the Middle East

SI.T.A, an association of international
airlines, has ordered 18 computer-based mes-
sage processing systems from Raytheon. The
systems will provide real-time message inter-
change between the widely scattered offices
of the airlines that comprise S.I. T.A.

The centres will be able to control and
process messages received through Telex,
Teletype or various types of existing agents’
terminals currently used by the airlines in
their communications and reservation sys-
tems.

S.IL.T.A. currently operates a network of
high-speed communications processors in
Amsterdam, Paris, Brussels, London, Mad-
rid, Frankfurt, Rome and New York.

The Raytheon systems will extend the
network to many new locations including
Lisbon, Las Palmas, Milan, Geneva, Ham-
burg, Istanbul, Stockholm, Prague, Vienna
and other locations. Installation in these ci-
ties is scheduled from July 1970 through
June 1971.

Weather data routing system

Much faster and more efficient handling of
weather information for the United Kingdom

is promised with the installation of a com-

,puter-based, message switching system, va-

lued at nearly £750,000, in Britain’s Meteor-

ological Centre, at Bracknell within the World
Weather Watch network.

The system is capable of handling a
million weather bulletins a day and is to
implement Bracknell in its role as a regional
telecommunications hub on a World Trunk.
The World Trunk is a medium /high speed
data circuit for transmitting weather data
around the globe.

The Automatic Relay System will also
link key meteorological stations in the U.K.
with Bracknell using the existing low-speed
telecommunications network. The system
will automatically edit the reports from the
World Trunk and route the weather infor-
mation to these meteorological stations with-
out the need for any manual intervention.

The system will also provide automatic

facilities for transmitting facsimile chart in-
formation in an analogue form, or digital
data information on the same channels, be-
tween the Regional Telecommunication
Hubs.

The Congress of the World Meteorological
Organisation, held in April 1967, agreed to
set up World Weather Watch to provide an
international weather sharing network. The
network is to link Regional Telecommunica-
tions Hubs which are to be sited at major
meteorological centres in Paris, Offenbach,
Prague, Moscow, Cairo, New Delhi, Mel-
bourne, Tokyo, Washington and Bracknell.
Each Hub will have responsibility for col-
lecting and collating the weather information
over its own area and relaying it to the other
Hubs. Bracknell is responsible for the United
Kingdom, Ireland, Iceland, Greenland, Gib-
ralter, The Netherlands, and four ocean
weather stations, as well as merchant ship-
ping in the Eastern Atlantic. The Marconi
Automatic Relay System to be installed at
Bracknell will handle this mass of weather
data both from these outlying meteorological
stations and the World Trunk.

Sounding of the lower
atmosphere

The Australian Weapons Research Establish-
ment, Salisbury, South Australia, has de-
veloped a technique for the acoustic sound-
ing of the lower atmosphere which may be
brought into use by the Australian Bureau
of Metereology.

A 50ft diameter acoustic dish is used in a
radar system which enables measurements to
be made of air turbulence and temperature
inversions up to an altitude of 5,500 ft.

One possible use of the technique could
be for profiling atmosphere contamination,
particularly fog conditions at airports. The
new system is based on the fact that the
velocity of sound waves is very sensitive to
air temperature.

Australian radio telescope
for lunar landing

transmissions

At the American National Aeronautics and
Space Administration’s request the Com-
monwealth  Scientific  and  Industrial
Research Organisation’s (CSI1RO,)
radio telescope at the Austrailian National
Radio Astronomy Observatory at Parkes,
New South Wales, will be made available for
N.A.S.A’s first manned lunar landing. It will
relay TV signals from the moon to the U.S.
during the Apollo XI mission scheduled for
July.

Under present plans for the landing a TV
camera will be erected on the moon’s surface
by the astronauts to record their activiues. It
is expected that signals from the 2ft lunar
module aerial will be received by N.A.S.A’s
210ft diameter aerial at Goldstone, Califor-
ma, or by the C.SIR.O. 210ft aerial at
Parkes, N.S.. Soon after arrival on the
moon, the astronauts will set up a 10ft
diameter high-gain aerial on the lunar sur-
face. Transmissions from this aerial will be
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received by tracking stations round the world.

The signals picked up at Parkes will be
transmitted to Sydney by microwave
through links provided by the Australian
Post Office.

The converted picture will then be relayed
from Sydney to a station at Moree, thence
via the Pacific Intelsat III to Jamesburg,
California, and to Houston. The prime func-
tion of the TV link is for monitoring and
controlling the lunar operations. It is un-
derstood that Australian TV stations are
considering the possibility of a direct release
of the lunar transmission through Austra-
lian networks.

Marriage begets
airborne weapons system

Elliott Flight Automation have combined a
number of their avionic products with pro-
ducts from their sister company Marconi, to
form a comprehensive airborne weapons,
navigation and control system called
SWORD (Strike and Weapons Ordnance
Delivery), announced at the Paris air show.

The complete system consists of a
miniature Elliott inertial platform with an
associated digital computer; a 920M digital
computer for central flight management, and
as a navigation and weapons aiming proces-
sor; head-up display with digital electronics
as the main flight instrument system; projec-
ton map display, control/indicator panel,
head-down electronic display, and horizontal
situation indicator together forming the tac-
tical display, navigation and flight instru-
ment system; automatic pilot and stabilizer
system with a high-speed low-level flight fail
operative option, air data computer, radar or
laser range finder for line-of-sight operation;
high-definition radar for terrain following
and target acquisition; ranging low-light
television for passive target acquisition; and
doppler radar as an alternative navigation
sensor. Also available as part of SWORD are
the Marconi ADI1410 v.hf /hf com-
munications and homing radio and the Mar-
coni v.o.r. /i.l.s. navigation receiver.

The equipment can be fitted in part as a
number of the sub-systems are self support-
ing. The complete system is complemented
by the Elliott C.700 computer-controlled
automatic test equipment and by the Ret-
riever air control system, a mobile computer-
controlled miniature operations centre cap-
able of being installed in a field car to
provide forward control of low-level tactical
strike and reconnaissance operations.

new

CORRECTIONS

‘“Modified Treble Filter for Bailey Pre-
amplifier’’ (June). The two response curves in
Fig. 2 p. 275 are shown with the switch posi-
tions and capacitor values transposed. Maxi-
mum roll off is given by C,.

““Labelling Components”’ (Letters, June,
p. 272). We regret that an error
occurred in Mr. Muller’s letter. For *“1000uF”
read “10000uF”.


www.americanradiohistory.com

Modular Pre-amplifier Design

Wireless World, July 1969

Optimally designed stages that may be used separately or in several

different combinations

By J. L. Linsley Hood, M.LE.E.

THe type of distortion introduced by aclass A transistor amplifier
operating at low signal levél will be predominantly second
harmonic and inoffensive td the eat. Although harmonic
distortion is a4 convenient thing to measure; and makes 4
reasonable yardstick for comparative purposes, at low levels its
presence is less important than that of the intermodulation
effects which it causes. When a complex signal is transmitted
through a non-linear element, intermodulation products

Johh Laurence Linsley Hood,

born in 1925, was educated at
Reading School, Acton Polytechnle,
the Royal Technical College
(Glasgow) and, after the war, at
Reading University. In 1942 he
Joined the G.E.C. Research
Laboratories at Wembley,

working on mabqnetron develppment
as junior member of @ téam. In
1943 he joined the R.A.F. in
aircrew but was transferred to
work on radar. He subsequently
worked with T.R.E. (Malvern)
overseas. After a return to
university he joined the

Windscale Research Laboratories
of the Atomic Energy Authority.
He has been in charge of the

between the separate components of the signal are formed,
and these are readily apparent in the final audible result as a
‘blurring’, and loss of separate idenfity, of the individual
components which make up the whole. A measure of this is
the ease (or difficulty) in distinguishing the words of a choral
performance in the presence of an orchestral background,
or in identifying the preserice and nature of individual instru-
ments in a large orchestra.

Meéasurements by a number of workers' have indicated that
the magnitude of intermodulation products can be much
greater than that of the total harmonic distortion level, arid the
non-linearities which are likely to be of most importance in
this respect are those at the low- and high-frequency ends of the
audible rdnge.

At the moment, the performance of audio amplifiers is much
superior in this respect to that of f.m. transmissions, tape
recordings, disc replay systems or loudspeakers. However;
advanceés in the manufacturing techniques of gramophone
records, pickup cartridges and loudspeakers have allowed a
continuing improvement in the performance of these in
harmonic and i.m. distortion, and it is cleat that any amplifier

electronics team int the research
laboratories of British Cellophane
Ltd. since 1954.
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Fig. 1. A likely combination of stages.
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design offered at this time should have a very high standard of
performance if it is to remain of continuing value over the next
decade.

The author has designed a range of high-quality pre-amplifier
stages. Each stage performs its required operation with negligible
noise and distortion. When joined together, as for example in
Fig. 1, the total harmonic distortion level is below0.1% over
the frequency range 20Hz-20kHz, at any tone-control setting,
and for up to 2V r.m.s. output. Each stage is capable of operating
on its own and has an output impedance low enough for
screened cable inter—connections to be made without high
frequency loss.

Magnetic pickup equalization circuit

The required R.I.A.A. replay characteristic can be approximated
by several different circuit arrangements. The most straight-
forward from the point of view of performance calculation is
that shown in Fig. 2, employing a simple phase-inverting
amplifier stage. If the gain of amplifier M is high enough, point
Z becomes a virtual earth (see Appendix I), and the input
impedance of the circuit equivalent to that of the input network B.
The load resistance required by the pickup cartridge, usually
47-50k Q, is provided by a suitable choice of R,. With resistor R,

equal to R,, stage gain is given by E%& at the mid-point

5

frequency (usually 1kHz) if the impedance of C, is large, and
that of C, small, in relation to R,. Since the voltage output to be
expected from most good quality magnetic pickup cartridges is
in the range 4-10mV for a Scm/sec recorded velocity, a gain of
10 is adequate for this stage. The required replay frequency-
response curve shown in Fig. 3 can be obtained by a suitable
choice of C, and C,. Since the two networks A and B determine
the frequency response of this circuit, it is apparent that sub-
stitution of these can be made to provide a wide range of dif-
ferent performance characteristics without alteration to the
circuit of the amplifier unit M.

The final circuit can be seen at the front of Fig. 1. Because
phase inversion between input and output is required, and
because the necessary gain is higher than can be obtained from
any single transistor arrangement, a triplet circuit has been used.
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Fig. 2. Phase-inverting amplifier stage used to obtain R.1.A.A.
replay characteristic.
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Fig. 3. Required R.I.A.A. frequency-response curve and circuit
approximation 1o this.

Tr, and Tr, are high-gain, low-noise voltage-amplifying stages,
and Tr, is a phase and voltage transformation stage allowing the
input transistor to be used in its most linear region. The output
transistor has a low collector load resistance, to reduce distortion
to the lowest possible level.

D.c. working-point stability is ensured by d.c. negative feed-
back through R, and R, to the base of Tr,, apd through R, to the
emitter circuit of the same transistor. The circuit R,, C, and
C, also provides the feedback path necessary, in conjunction
with the input capacitor C, to provide an 18dB/octave steep-cut
rumble filter, with a turn-over frequency of 25Hz (see Appendix
II), and an ultimate attenuation of more than 40dB at 8Hz.

Capacitor C, provides phase correction, and is essential for a
clean square-wave response, and freedom from transient ringing,
when used with a capacitive load.

The response of this circuit is particularly good, and it can
deliver up to 1 volt output with distortion less than 0.02% from
100Hz to 10kHz.

Stages for ceramic cartridge equalization

Fig. 4 is an impedance conversion stage contributing less than
0.05% distortion at 1kHz and having a flat response from 35Hz
to greater than 200kHz, with 18dB/octave roll-off below 35Hz.
This simple stage may be directly substituted for the magnetic
cartridge stage of Fig. 1.

Alternatively, should it be required that the pre-amplifier be
able to cope with inputs from both magnetic and ceramic
cartridges, then switchable equalization networks for A and B
can be provided. These are shown in Fig. 5. When used with a
ceramic cartridge the output voltage is from 50 to 200mV. To
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preserve the required shape of the rumble filter characteristic
it is necessary to alter the values of C, and C;, from 254+F to
12.5,F. The pre-amp response is then as shown in Fig. §,
curve 1.

The performance of many ceramic pickup/amplifier combin-
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Fig. 4. Impedance conversion stage for use with ceramic cartridge.
This may be directly substituted for the magnetic cartridge
stage at the front of Fig. 1.
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Fig. S. Changes in equalization networks A and B of the
magnetic cartridge input stage allowing direct use of ceramic
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three curves show.
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ations is disappointing in comparison with that obtainable from a
good magnetic cartridge with a similar amplifier. This is
sometimes due to the mismatching between cartridge and
amplifier, or through inadequate input impedance provision (in
the modification shown in Fig. § this is 4.4MQ), or due to the
failure of the piezoelectric element within the cartridge to
provide the required equalization for the 12dB fall in voltage
output anticipated when a recording having R.I.A.A. velocity
characteristics is replayed on a displacement sensitive device.
In the latter case, a very considerable improvement in the
relative performance of the ceramic cartridge may be obtained
by shunting part of the input resistor in the input network B by a
small capacitor. Curves 2 and 3 in Fig. 5 show partial and com-
plete correction respectively.

Tone-control stage

The tone-control stage is of conventional type, and uses a
negative feedback system derived from the design due to
Baxandall?>. However, it differs from normal practice in that a
junction field-effect transistor is used as the active element.
Field-effect transistors have both lower noise levels and better
linearity than bipolar transistors, and in this type of circuit the
high input impedance results in negligible loading of the tone-
control network. The stage gain needed in this circuit requires
a high value drain load resistor, and the f.e.t. must therefore be
followed by an emitter-follower to provide the low output
impedance desired for easy interconnection of the separate units.

If the feedback tone-control network is to perform satis-
factorily, both the input and output impedances seen by the
network at its ends must be low in relation to the network input
impedance when the sliders of the potentiometers are at the
position nearest to the point being measured. Some form of
impedance conversion circuit is therefore also needed between
the volume control and the tone-control circuit. An emitter
follower is also used at this point. The 0.001 F capacitor in the
emitter circuit of T, is to avoid the possibility of high frequency
parasitic oscillation occurring if long screened leads are used to
connect the base of Tr, to the volume control.

The input to this section is taken through a switch from the
gramophone pre-amplifier section, and other inputs provided
with preset gain-equalization potentiometers. The switch js
arranged to earth the inputs not in use, to minimize break-
through between programme channels.

The gain/frequency characteristics of the stage are shown
in Fig. 6.

Low-pass filter circuit

The voltage amplifying stage preceding the main amplifier
should include a steep<ut low-pass filter that can be set to
remove unwanted high frequencies. This can be done either by a
suitable LCR filter arrangement, or by an active filter giving
an equivalent performance without the use of inductors. The
circuit arrangements available for low-pass active filters are
shown in Fig. 7. (b) is the well known circuit arrangement first
employed in an audio amplifier design by P. J. Baxandall?®, and
(d) is the unity gain rearrangement of this circuit introduced by
Sallen and Key*. The frequency response of all of these circuit,
arrangements is similar, mutatis mutandis, to that shown in
Fig. 8, and the circuit should be preceded or followed by a
simple RC filter if the type of response shown in the dotted line
is required.

For a given overall stage gain, type (b) gives a much better
distortion factor near the region of cut-off than (a), and (c) is
marginally better than (b) when used with non-linear amplifier
elements. The particular advantage of (c) however, is that it can
be used conveniently with a very low-distortion two-transistor
circuit.

The final stage, with the filter circuitry, is shown in Fig. 1. As

www americanradiohistorv com


www.americanradiohistory.com

Wireless World, July 1969

a matter of practical convenience, the component values of this
sircuit have béen chosen so that the required low-pass response
is obtained when all of the capacitors ‘C,’ are of equal value to
2ach other. The frequency response obtained with a given value
of ‘C,’ can be found from Fig. 9. The user can interpolate be-
tween these to obtain turn-over frequencies at any points to suit
his own requirements. If a ganged selector switch is employed
0 give a range of turn-over frequencies, the switch arms
‘moving contacts) should be connected to the junction of the
resistors in the RC filter and to the 470Q resistor in the main
filter network. In Fig. 1 the 0.0047, F capacitor for ‘C,’ results in
'esponse being 3dB down at about 18kHz. With good quality
srogramme sources this is a recommended capacitor value.

With capacitors pf zero value, the response of the circuit is
at to about 100kHz. The user should however arrange for the
‘esponse to fall off above 25kHz. (It is unlikely that the listener
~ill find anything to gain from the parts of the sonic spectrum
seyond this point.)

The optimum performance of this particular type of circuit
arrangement is obtained when the overall gain is about 50 with
‘eedback. A 20-40mV input is therefore adequate for this stage
‘or the output voltages required.

The distortion level of this circuit is less than 0.03% at
2 volts r.m.s. output or less, at any frequency within the pass
>and. The output impedance is less than 150 ohms over the
-ange from 20Hz to the cut-off frequency selected.

It is convenient, for several reasons, to operate at the
50-100mV level through the tone-control stages. At this out-
sut voltage level the distortion introduced by an RC coupled
“e.t. stage is less than 0.1% even without feedback, so that the
naximum ‘lift’ settings of either ‘bass’ or ‘treble’ controls can-
10t give rise to unacceptable levels of distortion. It is also
arge enough for the noise and inevitable SOHz pickup to be
inobtrusive. Some attenuation is therefore desirable between
he tone control unit and the steep-cut filter circuit. This is
dbtained by the preset 2k{) potentiometer in the tone control
:ircuit, which provides a convenient means for setting the over-
1ll gain of the amiplifier system, and also as a coarse ‘balance
Jontrol’ in a stereo system. Fine balance between channels is
sbtained by adjusting the 100 balance potentiometer in the
>utput stage. This alters the stage gain over the ratio 6 : 10.

onstructional notes

The constructional tethnique used by the author in building
he prototype of this amplifier is similar to that used in the
10-watt class A design described in Wireless World in April 1969,
wvith the separate units laid out in mirror image form, as a stereo
’air on a single 4in X 42in s.r.b.p. pin board. Two units of each
ype can be accommodated on each board, laid out more or less in
‘he form of the circuit diagram (or its mirror image).

In general, reasonable care should be taken to separate input
rom output leads, and where the boards are to be mounted as a
rroup within the same box, it would be wise to interpose a sheet
netal screen between them.

The units are separately decoupled by 250uF capacitors
rom a common 24-volt line, derived from a zener diode stabil-
zed RC filter power supply. This supply is separate from the
nain amplifier, and a 30mA output is ample. Details of a suitable
yower supply are given in Fig. 10. The expected working voltage
n each of the unit sub-rails is about 15 volts.

Apart from the input transistor in the gramophone pre-amp
it (Tr,) for which the BC109 is to be preferred, there is no
sarticular reason why any modern silicon planar types should
1t give an indistinguishable performance. For example, the
1-p-n types could be 2N3904, BC107/8/9, 2N3707 or BC184Ls.
Similarly, the p-n-p types could be 2N4058, 2N3906 or BC214Ls.

Although, in many cases, the use of } watt resistors is sufficient,
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it will probably be found simpler to use 4 watt units throughout.
5% tolerance carbon film resistors are to be preferred.

The author has mounted the gramophone pickup equalization
circuit in a separate small diecast box, immediately under the
gramophone turntable unit, so that the leads from the gramo-
phone are taken at a low impedance from the output of this unit.
This has been very effective in reducing the hum picked up on
the output leads to an imperceptible level.

Appendix I
The use of ‘virtual earth’ (null seeking) amplifier circuit
arrangements is superficially ill-advised with input elements such
as pickup cartridges, because it appears that as the operating
frequency is increased, the input half of the balancing limbs will
also change, with a resultant change in the gain of the circuit. In
particular, a magnetic pickup cartridge may have an inductance
of some 300-800mH and the impedance of this will exceed that
of the input circuit in the range 12-20kHz. This should clearly
reduce the gain of the system by reducing the ratio of A to B.
However, on reflection, it can be seen that the amplifier oper-
ates as a null generating device, sensitive only to the current
flowing in the input circuit to the ‘virtual earth’. As the
operating frequency increases, so the current flow through R,
will decrease, but so it would in any case, regardless of the
amplifier, were the element simply connected across network B
as the load recommended by the cartridge manufacturers (at
these frequencies the impedance of C, can be ignored), and the
voltage across R, measured by a perfect voltage amplifier. The
decrease of current input into a given resistive load from a
source having series inductance is simply an unfortunate fact of
life, from which one cannot escape, whatever one’s technique of
measurement, and high impedance voltage amplifiers connected
across the load, or low impedance current amplifiers connected
in series with it, are alike in this respect, except that with
transistors, the latter are a bit easier to contrive. The same
argument is also applicable, in the appropriate context, to high
impedance capacitative elements such as piezo-electric pickup
cartridges. Once again, the voltage amplifier and current amplifier
see the same phenomena in identical form. The necessary, and
inevitable, corrections can be accomplished simply by the tone-
control settings.

Appendix II

Although the R.I.LA.A. replay characteristic suggests an approx-
imately flat velocity response from 20Hz-50Hz, this would
effectively imply recording bass lift in this region, and the
author suspects that this is not done, a constant modulation
characteristic being used instead. The author has therefore, for

To
stage rall l
64p 2:2k
To Try oy 2N4058
collector
39k
b
[ w3 €out
2-2k
oV

Fig. 11. Floating emitter collector-follower circuit referred to
in Appendix II.
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his own use, modified the values of the feedback elements as
follows: R,470 ohms; R,-1.5k ohms; C,-0.47uF; C,-6800pF;
and C,-6800pF. These changes maintain the velocity response
flat down to 25Hz, with a rapid rumble attenuation below this
frequency. Unfortunately the mid point gain of the circuit is
reduced to 5, and some additional amplification is therefore
needed if it is desired to avoid working with the tone control
circuit at the 20mV level. the simple floating emitter collector-
follower circuit of Fig. 11 is therefore interposed, without
coupling capacitors, between the output series resistor and the
collector of Tr,. The distortion contributed by this is less than
0.05%.
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The charts show median standard MUF, optimum traffic frequency (FOT)
and lowest usable frequency for reception in this country. LUFs were cal-
culated by Cable and Wireless Ltd for individual point-to-point telegraph
circuits. Those for high-power broadcasting will be similar, whilst those for
amateur service, where e.r.ps are much lower, will be several MHz higher.
To make allowance for day-to-day variations of solar activity and seasonal
trend over the month, commercial working frequencies are kept below FOT.
Amateur ‘openings’ can be expected on bands up to 15% above MUF.
Observed solar activity for March was much higher than forecast, con-
sequently predictions since then have been rather pessimistic as regards MUF.
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Unique new RF power meters combine

fortrue

D.C. to 1 GHz
TF 2501: 1 and 3W. f.s.d. £402*
TF 2502: 3 and 10W. f.s.d. £447

TF 2503: 30 and 100W. f.s.d. £493

(available shortly)
These compact new RF power
meters are the most versatile and
accurate portable instruments
available. They combine a fast
acting thermocouple for true mean
power indication with a diode
meter as a peaking indicator for
transmitter tuning.
Advanced thin film techniques are
used in the patented thermocouple
unit, whose low-resistance heater
forms part of the coaxial line to
maintain the correct characteristic
impedance from the load to the
input socket. Thin film techniques
have also made it possible to
shrink the load resistors (the

thermocouple

mean power

diode
detector
for tuning

RF.POWER METER TF250)

10 watt resistor is only half an inoh
long!), which minimises the stray
reactance to give the very low
v.s.w.r. of 1.1:1 at all frequencies
up to 1 GHz.

With a thermocouple that will
withstand 509 overload these
compact, robust instruments are
made to give reliable service in the
field. The thermocouple unit with
its load can be detached and used
as a probe with remote indication;
or the load, which maintains its
characteristics right up to 5 GHz,
can be removed from the
instrument altogether and used
independently.

*prices f.0.b. U.K.

patented
‘in-line’
thermocouple

A new development which gives greater
RF measurement accuracy than ever
before.

MARCONI INSTRUMENTS LIMITED

Member ot GEC-Marconi Electronics Limited

Longacres, St. Albans, Herts. Tel: St. Albans 59292 Telex: 23350°
WW-—069 FOR FURTHER DETAILS
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STC

(STAR RADIOTELEPHONE)

STAR performer

20 good reasons why
STAR UHF Mobile Radiotelephone

Isthe best radiotelephone
in the world

% Elegantly styled.

* Designed for safe use in vehicles.

% Excellentrange and penetration of built-up areas.
% Crystal-clear speech quality.

* Noise cancelling microphone.

% No ignition noise.

%* Very low battery drain.

% Simple installation and removal.

* Anti-theft catch.

% High reliability.

STC Mobile Radiotelephones Ltd., New Southgate, London N.11.
Telephone: 01-368 1200. Telex: 261912.

* Meets world-wide specifications.

% 25 kHz and 50 kHz channel spacing.
% Printed UFH transmitter circuitry.

% Transmission line coupling of power transistors.//'
% Solid-state antenna change-over switching. Y4

%* Helical tuning coils in receiver.
% Quartz crystal filter.

% Quartz crystal discriminator.

% Integrated circuits.

% Fully solid-state.

n
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Wireless World Logic Display Aid

3: Clock generator, counter, code converter and character

generators
designed by B. S. Crank*

The clock generator multivibrator is built around a single
integrated circuit type ZN330E which is mounted in posi-
tion six (see Figs. 25 and 26) on board two. It will be seen
from Fig. 29 that this integrated circuit is described as a
dual four-input NAND gate although each gate is drawn
with five input connections. The fifth connection, the one
terminating in a dot on the periphery of the circle re-
presenting the gate, is connected to the internal resistor
R, (Fig. 28) and has direct access to the base of T,

via D;. This means that a conventional multivibrator can
be constructed merely by connecting two external capa-
citors to the integrated circuit as shown in Fig.33.

Ps/ICs/B2
P2/ICs/B2 clock pulse in
IC5/B2
ICe/B2 ZN322E A
[ mpasmameT 1~

) 131

|
(3) g - (6) A D 1 — ( P2/B1
[— C f: A (2 i

__A-v |
C. [ : ©) '

: < 4
(a3 |[ehe—rh—re
- &
(DEA ® OF] g |09 L S P2/B3
L= Lo
Fig. 33 Fig. 34

Fig.33. Clock pulse generalor circuil
Fig.34. Firs! two slages of lhe Y counler

Counter

The counter is a straight conventional binary counter in
which the J and K terminals of the bistables are not used.
In order to accommodate the code converter, to be des-
cribed later, the counter is spread-out over three boards
(2,3 and 4). The counter consists of eight bistables (four
ZN322E) with the output of one bistable driving the trig-

ger input of the following bistable. The logic diagram and

the position of the various integrated circuits on the
boards is shown in Figs. 34,35 and 36.

The bistable outputs A, B,C, D, E, F, G, H are taken to
board output connections where they will be fed to the in-
puts of the buffer amplifiers which will in turn drive the
two dians. Notice that these variables have been printed
in italics. Variables printed in italics are the direct out-
puts of the counter and must not be confused with
ABCDEFGH which will be introduced later as the outputs
of the code converter. Italic variables are used only for

* Assistant Editor, Wireless World.

certain counter internal connections, to drive the dian
buffer amplifiers and to drive the code converter. The Y
buffers are connected to the "not" outputs of the bistables
to produce a negative going staircase and the X buffers to
the "true" outputs of the bistables to produce a positive
going staircase.

When the counter boards are built, not forgetting the in-
put from the clock generator shown on Fig. 34, the board
socket wiring can be started. This is simple at this stage
and consists of interconnecting the various stages of the
counter and connecting the counter to the buffer amplifiers
on board one. This is shown on Figs. 34, 35 and 36.

[
A

50
- < P2/B2
G i B {
{ C I W : ‘/!  Ps/B1
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- ZN322E P
'.,:'.’ 4 l
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(2)5 £ 42 | }: £ P10/B1
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Testing the counter, buffer amplifier and dian assembly

When one is satisfied that all the previously described
wiring has been carried out correctly the test circuit of
Fig. 37 can be built. This test circuit will be used through-

Clock .
- +27v +45V Oscilloscope
(set to external
timebase)
—
> » Y-dian
=
Butffer
Counter >
amplifier
—
X-dian + T
Input {nput
] —(:) X
-
T Venniﬁ
+4-5V +a-5V (
¢ ov
Fig.37. Test circuil inlerconnection diagram

out the construction of the rest of the logic circuits of the
display aid and as such it should be set-up on a semi-
permanent basis, preferably on a bench where it does

not have to be dismantled at the end of each session. Not
only does the circuit test all the work done so far but it
is a most valuable piece of test equipment for the rest of
the equipment.

Switch everything on and adjust the oscilloscope (which
should be set to external timebase) to produce one of the
rasters shown in Figs. 3 or 13. It is possible that the
standing d.c. potential at the output of the dians will be
more than the oscilloscope X and Y shift controls can
cope with. In this case it is permissible to block the d.c.
by connecting capacitors, say about 0. 22uF, in series
with the output of the dians. If trapezium distortion is
evident increase the value of the series capacitor.

Should the required pattern not be produced check the
following points. With an oscilloscope a square wave
should be observed at the output of the clock generator
multivibrator; if there is no square wave the fault lies in
the multivibrator. Look at the output waveform of each
stage of the counter starting with stage A and finishing
with stage H. Each waveform should be exactly half the
frequency of the preceding one. A fault in the counter will
easily be detected in this way. Check the output of each
dian for a staircase waveform. If no waveform exists, or
a waveform other than a staircase is produced, check all
connections to the dians and buffer amplifiers.

When all is well the effect of operating the Venn switch
will clearly be seen.

Code converter

The code converter, as mentioned earlier, it used to make
the task of decoding the various functions of the display
aid an easier one. It does once what would have had to be
done several times if it were not included.

The code converter is divided into four sections, each
section operating on a pair of outputs of the counter. It
has a natural binary input and gives an output similar to
that used along the edges of the Karnaugh map shown in
Fig. 11.

The output of the code converter has a unit distance

Wireless World, July 1969

property (each successive output differs by only one vari-
able) over each pair of digits.
Consider the two tables set out below:

natural binary input output of code converter

B A B A
0 00 00
1 01 01
2 10 11
3 11 1 0

The aim is to design a logic circuit that with a natural
binary input will produce the output shown. An examina-
tion shows that the variable B remains unaltered at both
the input and the output, only A alters. A truth table for
the required function is shown below:

B A|A
0 0|0
01]1
1 01
11]0

From this:

A=AB+AB

which is the exclusive OR function. It was seen earlier
that this function can be performed with either the circuit
of Fig. 30 or 32.

An additional complication arises from the fact that it
is the output of the code converter that drives the rest of
the logic ¢ircuits of the display aid and that more than
eight gates have to be connected to some of the code con-
verter outputs. Because of this power gates, which can
drive up to 25 other gates, have to be used in some places.

The logic diagram of the code converter, and the posi-
tions of the various integrated circuits on the boards are
shown in Figs. 38,39 and 40.

Fig. 38 shows the code converter required to produce
the variables A and B. In an earlier section it was pointed
out that if the wired OR connection was used the exclusive
OR function could be performed with only two gates, one
gate being fed with A B and the other with A B. However,
at the output of the code converter we require the com-
plement of the output variable as well as the variable it-
self.

In Fig. 38 then the input to P12/IC4 is given by:

AB+AB=A
This is inverted to give at P11/IC4:

AB+AB=A

Notice that the B and B outputs have a single NAND
gate acting as an inverter to buffer the counter from the
rest of the circuits.

Fig. 39 shows the code converter for the C and D, and
E and F stages of the counter. This follows the same
general rules as for the A and B stage with the exception
of the introduction of some power gates. IC5/B3 for in-
stance allows the C and E output variables to drive up to
25 other gates each. IC4/B3 and ICI/B3 are power AND
gates. As only one input terminal is used they serve as
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amplifiers only to increase the drive on the D, D, F and F
outputs.

Fig. 40 shows the last of the code converters which
operates on the G and H outputs. This follows the same
general principle as the other converters with a minor
variation. IC1/B4 is a dual power NAND gate and is effec-
tive on the G and G outputs. As before the unmodified
outputs, H and H in this case, are given the necessary
drive in a dual power AND gate (IC2/B4) with only one
input used.

To summarize, the complete output of the code con-
verter tan be written as:

A=AB+AB A=AB+AB
B=B B=B
c=CD+CD C=CD+CD
D=D rﬁ_:_,E
E=EF+EF E=EF+EF
F=F F=F
G=GH+GH G=GH+GH
H=H H=H

And the output sequence, or code, of the converter, tak-
ing the Y side as an example, is:

o
()
o
»

(=}
(=}

—_ ek ek e s e = = OO O O O O O O
O O O o e = = = = = OO O
—_ e O O o O O = om0 O = = O

—_ et O O =k e OO e om=m OO == O

o
o

For the sake of completéness a list of the pins at
which the various variables are available is given below.

Y X

A. P5/B2 E. P 8/B3
A. P6/B2 E. P 7/B3
B. P 17/B2 F. P 10/B3
B. P8/B2 F. P 9/B3
C. P4/B3 G. P 4/B4
C. P3/B3 G. P 3/B4
D. P6/B3 H. P 6/B4
D. P5/B3 H P 5/B4
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Testing the code converter

In order to test the code converter it is necessary to
build the video amplifier as shown in Fig.41. The ampli-

fier can be built on any small piece of Veroboard or an

old tag board or something similar. The input of the

WwWWW.americanradiohistorv.com
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+27 to +60V
18k§

BF 179 To Z-input
of oscilloscope

2
NS

Video

oV F1

(left) Fig.41.
(right) Fig.43. Forming lhe video equalion

Make-shift video amplifier

amplifier is connected to a probe and the output of the
amplifier is connected to the Z input terminal of the
oscilloscope connected as in Fig.37.

Some oscilloscopes do not have a Z input terminal;
however, one can usually be provided by making a con-
nection to the cathode of the c.r.t. via a small capacitor,
say 0.05uF. It is important to note that the cathode of
the c.r.t., in an oscilloscope, is usually at minus e.h.t. and
may be several kilovolts below earth potential. The capa-
citor used should be new and should have a working volt-
age of at least one-and-a-half times the oscilloscope's
e.h.t. voltage. If, for instance, the 'scope's working e.h.t.
is 1kV the capacitor should be rated at 1. 5kV.

When the wiring of the code converters has been com-
pleted and visually checked for accuracy plug the boards
into their correct positions and switch-on the oscilloscope
and the +4.5 and +27V supplies; at some stage the 4.5V
supply will have to be obtained from a bench power supply
to handle the load. Adjust the oscilloscope controls to dis-
play a nice square matrix of dots; it is best to use the
Venn mode (Fig.3). Adjust the brightness control so that
the dots are only just visible.

Place the amplifier probe on P5/B2, some of the dots
should glow brighter. A little thought will show that the
dots which increase in brightness must be in the areas
which are true for the variable A as P5/B2 is the pin at
which the variable A is available as was seen in the table.

Examine Fig. 42. This shows the matrix-raster and
how the outputs of the code converters each correspond

|

EO 1 1 0lo 1 10j01 10lo01 10
Fo o1 1!lo0 01 1001 1100 1 1
6o oool1 1117111 110000
DCBAH0000|oooo:1111|1111
O000 . ..."... .....lnc..
0001 . . e olea o o o 06 s o ole o o o
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|
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1100 & * o 4l o s wja &8 % sf® ¢ » &
1101 ...--..-i....!....
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1380 ® 5% §1e v asla 7 weele 6w s
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1011 ....l....;--..=..-.
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Fig.42. Addresses within the matrix-raster
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to a particular column or row of the matrix. In the exam-
ple above we placed the probe on A. Now A originates
from the Y counter and so "addresses" horizontal rows of
the matrix (as do B, C and D). E, F,G and H address the
vertical columns of the matrix. With the probe on A the
horizontal rows that will glow brighter will be those rows
with a 1 under A in the list of code converter outputs at
the left-hand side of Fig. 42. So, counting from the top,
rows 2,3,6,17,10, 11 etc will be brighter.

I the probe is placed on A, which is at P6/B2, the rows
that will be the brightest will be those with 0 under the
A column of converter outputs (Fig. 42).

Using the same reasoning it is possible to test all the
outputs of the code converter. For instance if the probe
is placed on P6/B4, the variable H, the whole right-hand
half of the matrix will be brighter because this is the
area where a 1 appears under the H column.

Proceed to test all the sixteen outputs of the code
converter that were listed with pin numbers earlier.

It is possible, due to differences in oscilloscopes, that
the results will be the exact opposite to those required.
When the probe is placed on A for instance all the rows
corresponding to A are brighter. If this occurs in every
test the simple remedy is to build another video amplifier
stage to carry out another inversion.

Another point that may worry constructors is that the
brighter areas in some cases will not be of even bright-
ness. This is nothing to worry about as it is caused by
the small size of the Z input coupling capacitor and can
be ignored at this stage. If the constructor wishes to do
something about it increasing the size of this capacitor
will put things right.

If at any stage the desired pattern is not obtained
check the connections in the appropriate section of the
code converter using the circuit diagrams.

When the correct pattern has been obtained for each
output of the code converter then the constructor can
rest assureg that all the circuits built so far are func-
tioning perfectly.

These tests serve also to illustrate very clearly the
whole concept of the display aid. They show how the
various areas of the matrix correspond to the code con-
verter output variables and how these variables can be
used as a video signal to intensity modulate the c.r.t.

Composite video signal

The instrument has three modes of operation. When dis-
playing Truth tables or Karnaugh maps the screen will be
filled with a pattern of Os and 1s. It would be reasonable
to suppose, therefore, that the video signal would come
from a circuit for generating Os and from a circuit for
generating 1s. This is the case. The signal that will pro-
duce an 0 on the screen face is designated F, (Form 0}
and, using the same argument, the form 1 signal is F,.

As was seen in the introduction the Venn display is
made up from a pattern of dots. Another signal will be
introduced at this’ stage that will be called Z. At the
moment there is no point in complicating the issue by
saying where this signal, Z, comes from, suffice to say
that when Z exists, in the Venn mode, a bright dot is re-
quired on the tube face and when Z exists no dot is re-
quired. If we represent the Venn mode by V, the equation
for a video signal can be written as:

Video = Fy + F, + VZ (1)
Fig. 43 gives a circuit that will produce this function.

Notice that because we are employing NAND gates the
negative form of each term is required to produce OR.
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Character generators

The circuit that produces the F signal is such as to write
an 0 in each of the 16 sub-matrices. Later on it will be
discovered that another control signal decides in which
sub-matrix an 0 is required.

An examination of Fig. 42 will show that the first row
in each sub-matrix is addressed by A B the second by
A B and so on. In the other direction the variables E and
F repeat themselves over each sub-matrix. In Fig. 42

E O 1 1 0
F O |o i 1| 1
B A o 1
. ® @ . 00 (0] |1 1| o
® + « ® o1 | 1| oo [1 B
2 2
® +« + ® 11{ 1} o| o l1
— — =
e ® ® 10 0J1 1] 0
(@ (b)
Fig.44. Deriving the expression for F

each sub-matrix is bordered by a dashed line. It follows
that if we select the dots necessary to form the character
0 in one sub-matrix using only the variables A, B,E and F
an 0 will be written in each sub-matrix because the vari-
ables employed repeat themselves over each sub- matrix
in an identical fashion.

The dots to be selected to form 0Os are ringed in Fig.
44(a). The code converter gave the address code a unit
distance property over each pair of digits, thereby turn-
ing each sub-matrix into a Karnaugh map. Fig. 44(b)
shows the Karnaugh map for the character 0. Each square
represents a dot and each dot to be selected is shown as
al.

The top of the Karnaugh map is adjacent to the bottom
and the left-side is adjacent to the right-side for simplifi-
cation purposes. Two loops will therefore enclose all the
1s on the Map. The map is solved as follows:

Loop 1 consists of the terms:
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Fig. 45(a) shows the dots within a sub- matrix necessary
to form the character 1 and Fig. 45(b) shows the appropri-
ate Karnaugh map. All 1s are adjacent and can be ringed
with a single loop. One could apply the same simplifica-
tion procedure as was used for F,, however this is not
necessary as by inspection it can be seen that:

It was mentioned earlier that the F, and F, circuits
operate under the control of other signals. These signals
are called W, (Write 0) and W,. The way in which these
signals are derived will be discussed later. Incorporating
these control signals in equations (2) and (3) gives:

Fo,=W, (AE + AE) 4)

F,=W,EF (5)
Now that the terms for the F, and F, signals have been
precisely defined they can be substituted in equation (1)
to give the complete video equation:

Video =W, (AE+AE)+W, EF +VZ (6)
The logic diagram that performs this function and the
position of the various integrated circuits is shown in
Fig. 46. In this drawing the white letters in black circles
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refer to the equations above. For convenience the board
socket has been drawn in two halves. This circuit can
now be built on board five.

When satisfied with the board wiring the inter-socket
wiring can be carried out. Notice that for the time being
P17/B5, P18/B5 and P22/B5 are not connected to any-
thing.

Testing the character generators

When the wiring has been completed the satisfaction of
the reader tests can be commenced. For these tests it is
necessary to simulate the W, and W, signals. To this
end temporarily connect socket pin 18/B5 to the 0V line,
this will disable the 1 character generator.

Place the Venn switch in the Karnaugh map/Truth
table position, connect the video amplifier probe to
P23/B5 and switch-on the 'scope and other power sup-
plies. A total of sixteen Os should be displayed on the
screen.

Switch-off, disconnect the earth from P18/B5 and re-
connect to P17/B5 to disable the 0 character generator.
Switch-on and sixteen 1s should appear. On the satisfac-
tory completion of these tests disconnect the earth from
P17/B5, the probe can be left connected as it will be re-
quired in this position later on.

If trouble is experienced the probe can be used at
earlier points in the circuit to locate the fault. If this is
done intelligently the exact cause of the fault can be
located within minutes. It is necessary to relate the logi
cal quantity that should be present on a particular wire
with the pattern on the screen. A full understanding of
how the instrument functions is essential if this is to be
done satisfactorily.

It is felt that the constructor has been given enough to
occupy his time until our next issue is published. At this
time details of the logic design and construction will be
continued.

Announcements

A High-Fidelity Exhibition is being planned for next year by the Federation
of British Audio, which has some 30 member companies and has its head-
quarters at 49 Russell Square, London W.C.1. The exhibition will be held at
the Skyway Hotel, near London Airport, from April 23rd 10 26th.

The 2nd United Kingdom Symposium on Electronics for Civil Aviation
organized by the Electronic Engineering Association in conjunction with the
Ministry of Technology and the Board of Trade will be held at the Festival
Hall, London, from 15th to 19th September.

Bendix Vacuum (CVC) is co-operating a symposium on *‘The Deposition of
Thin Films by Sputtering® in the United States 9th and 10th September and
in Europe 23rd and 24th October. Further details may be obtained from
Bendix Vacuum Ltd., Eastheath Avenue, Wokingham, Berks.

An LE.E. vacation school on ‘“Systems engineering’’, co-sponsored by the

L.LE.R.E., will be held at the University of Lancaster from 8th to 12th September.

Further information from the Secretary, Control & Automation Division,
L.E.E., Savoy Place, London W.C.2.

Wireless World, July 1969

Thorn Electrical Industries and RCA of the United States have announced an
agreement whereby the two companies will form a joint operation for the
manufacture of colour television tubes in the United Kingdom. The new
company will be named Thorn Colour Tubes Ltd. in which Thorn will own
51% of the shares and R.CA. Lid. 49%. The new company will bring
together the Thorm manufacturing facilities at Brimsdown, Enfield, and
those of R.C.A. Colour Tubes at Skelmersdale, Lancs.

Thorn Electrical Industries has acquired from AEI their 50% participation
in Thorn-AEl Radio Valves and Tubes so that this company will be wholiy
owned by Thorn. It has been re-named Thorn Radio Valves and Tubes
Ltd.

As part of a new five-year development plan that is expected to involve an
investment of £1M in one specific project, Emihus Microcomponents Lid is
extending its plant at Glenrothes, Fife. The investment is concerned with the
manufacture of a completely new range of MOSFET integrated circuits and
discrete devices.

Communication satellites. An agreement has been signed between the
Philco-Ford Corporation and G.E.C.-Marconi Electronics 1o co-operate in
developing and markeung spacecraft and equipment.

Ates Componenti Elertronici S.p.A., of Milan, manufacturers of semicon-
ductors, have opened a U.K. Sales Office at Prospect House, Boston Manor
Road, Brentford, Middx. (Tel: 01-560-8337).

Erie Technological Products 1.id, South Denes, Great Yarmouth, Norfolk,
have acquired control of Davall Electronics Ltd, of Northampton.

Racal Research Lid, Newtown, Tewkesbury, Glos, now offer thick film
circuits 1n batches ranging from 10 to 10,000, tested and packaged to
individual requirements.

Fibre Light, Teknis House, Stoke Road, Guildford, Surrey, is a new
company which has been formed to distribute ‘“Teknis’’ continuous lengths of
glass fibre optic non-coherent light guides.

Celdis Italiana S.p.A. is a new company, with headquarters in Milan
and a sales office in Turin. It has been formed as the first step in a five-year
plan by Celdis Lid, of Reading, Berks, to establish a wide distribution
organization throughout Europe.

Brookdeal Electronics Lid, 2 Myron Place, Lewisham, London S.E.13, have
announced a marketing agreement with Keithley Instruments Inc. of
Cleveland, Ohio, U.S.A. Keithley are to market the Brookdeal “400” series
of lock-in amplifier systems.

Carston Electronics Ltd, 71 Oakley Road, Chinnor, Oxfordshire, have been
appointed sole U.K. agents for the Sharpe Instruments Division of Scintrex
Inc, of Buffalo, New York. Sharpe manufacture headphones and
microphone /headphone combination units.

The Modular Electronics Division of STC at Cefndy Road, Rhyl, will in
future be known as the ITT Manufacturing Services Division.

Newmark Instruments Ltd, Control Engineering Division, has received orders
amounting to £20,000 for electronic motor speed control systems from
Fukuhara Industrial & Trading Company of Japan.

The Marconi Company has received orders totalling over £iM for high-
power 50cm radars and radar link equipment from the Board of Trade.

Emihus Microcomponents Lid have received an order worth more than
£40,000 for the supply of wet tantalum capacitors for use in the West
German built Leopard tanks for Nato forces.

Honeywell Ltd have been awarded a contract worth more than £1M from the
Ministry of Technology, to supply radar altimeters for a number of R.AF.
and R.N. aircraft.

Pye Telecommunications Ltd has received orders for mobile radio equip-
ment totalling £75,000 from Abu Dhabi, one of the Trucial States in the
Arabian Gulf. The system includes full radio telephony for the Abu Dhabi
Police.

Standard ‘l'elephones and Cables Ltd of London have received a follow-up
order worth approximately {160,000 for STAN. 37 /38 /39 instrument land-
ing systems 1o be installed at Australian airports.

Decca has been awarded a contract by the Australian Government valued at
$ 1.5A million for the supply of a Decca Navigator chain to be located at
Port Hedland, Western Australia.

Teleng Ltd, manufacturers of u.h.f. and v.h.f. television distribution systems
equipment, has moved to Arisdale Avenue, South Ockendon, Essex, RM15
STR.
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Distortion Factor Meter

Five-range instrument covering 0.1% to 100% full-scale

by L. Haigh

While high fidelity reproduction cannot be described as an exact
science, since it is to some extent a subjective matter, it is an
undoubted advantage to be able to measure the amount by which
an audio amplifier and other components fall short of technical
perfection. In the case of an audio amplifier, two main factors
are frequency response and non-linearity. The first is com-
paratively easy to measure, requiring only an audio generator
covering the required frequencies and a suitable output measuring
meter.

Non-linearity, which means that the degree of amplification
varies with the amplitude of the signal, requires more refined
measuring equipment to determine its extent. Non-linearity has
at least two effects, in that alien frequencies (harmonics) are
introduced and when, as is almost always the case in practice,
more than one frequency is being handled by the amplifier,
further alien frequencies (intermodulation) are produced. The
extent of non-linearity, can be readily expressed by the percentage
of harmonics introduced by the amplifier compared with the
fundamental frequency of the test signal.

British Standard 3860:1965, Part 3, sets out the positionclearly
as follows:—

Paragraph 9(a) ‘“Measurement of harmonic distortion. To
ascertain the output power at which the distortion becomes a
specified value, it is convenient to use a distortion factor meter,
which automatically sums the power in all the harmonics and
gives the result as a percentage of the output voltage.”

A block schematic diagram of equipment to measure total
harmonic distortion is shown in Fig. 1. In addition to the amplifier
under test, there are required,

(a) an audio generator, the total harmonic distortion of which

should be lower than that of the amplifier being tested, or
if not, a filter must be used to reduce harmonics. B.S.3860:
1965, paragraph 7, specifies that the audio generator’s total
harmonic distortion should not exceed one-fifth of that of
the amplifier being tested.

(b) some form of output measuring device and

(c) a distortion factor meter.

Fig. 2(a) is a copy of a trace obtained on a Cossor model 1035
oscilloscope, using a sine wave directly from alow-distortion audio
generator, the measured total harmonic distortion of which is less
than 0.1% . This same signal source was then applied to a voltage
amplifier, in this case a single triode valve, at sufficient strength
to overload it and to produce a measured total harmonic distortion
of 10% . The considerable flattening in Fig. 2(b) of the lower peaks
shows the distortion to be mainly second harmonic. These wave-
forms were taken at a middle frequency where there was no phase
shift of harmonic frequencies as compared with the fundamental.
If oscillograms were taken at either very low or very high audio
frequencies where phase shift does occur, the wave form of
Fig.2(b) would slightly different, depending on the degree of
phase shift.

While this trace is interesting, as showing the effect of one kind

b-——(—/_olr—-’—’—
Output : )
oo

: Input

Low distortion Amplifier under test Output meter Distortion
audio generator factor
otherwise a meter

tilter s required

Fig.1. Block diagram of the set-up for measuring amplifier
distortion.

Fig.2. Oscilloscope trace of an 800-Hz wave having less than
0.1% distortion (a) and 10% distortion (b).

of harmonic distortion on waveform, it also reveals that a high
degree of djstortion is needed to make a noticeable difference to
it. An oscilloscope can, of course, be used in another way to reveal
amplifier distortion, as well as phase shift, by connecting one set
of deflector plates to the amplifier input, and the other plates to
its output. Distortion will then be indicated by the departure of
the trace from a straight line. To measure the total harmonic
distortion of a high-fidelity amplifier, which can probably be
regarded as one which, among other things, has a total harmonic
content of 1% or less, a distortion factor meter is needed.

For certain purposes it may be more useful to be able to
measure the percentage of the individual harmonics, but this
needs relatively elaborate and expensive equipment, as well as
taking much longer.

While B.S. 3860:1965 specifies a test frequency of 1000Hz
+2%, as a standard for comparing one amplifier with another, it
is useful to apply other test frequencies also. It is well known that
some amplifiers show a considerable increase in harmonic dis-
tortion at very low and high frequencies compared with 1000Hz.
For this reason, this distortion factor meter has been made
capable of measurement not only over the full range of audible
frequencies, but beyond them at each end.

The principle of operation is simple, in that the fundamental-
frequency signal introduced into the amplifier is removed (and
only that frequency), and the remaining signals, which mainly
represents harmonics introduced by the amplifier, are compared
with the fundamental before its rejection.

The instrument to be described uses 6 transistors and two
diodes and is powered by a 12-volt battery, the current consump-

www.americanradiohistorv.com


www.americanradiohistory.com

318
Negative
feedback
. Fundamental
N Inputorc’:jrcuut frequency Harmonic
rejector amplifier
——— attenuator circuit

Fig.3. Block schematic of distortion factor meter. The rejector
is cut out in position D of switch 2 in Fig.4.

tion being 6 mA. It has proved simple and reliable in use and as
the percentage of distortion is indicated directly on the meter,
readings can be taken quickly. It may be divided into three
sections:—

(a) Input circuit

(b) Fundamental-frequency rejection

(c) Harmonic measurement.

Design of the distortion factor meter

Figs. 3 and 4 show respectively a block diagram of the instrument
and the complete circuit. Taking each of the three sections in
turn:—

(a) The input circuit comprises a simple attenuator and an
emitter-follower transistor Tr,. To give the full range of readings,
the prototype requires an input of not less than 0.6 volt r.m.s., and
for signals of this amplitude up to about 6 volts r.m.s. the switch
S, is closed. By opening S, the maximum input which can be
handled is about 250 volts. 7r, has an input impedance of
100,000 ohms, which has little effect on the input attenuator,
while its output impedance, being low is not affected by the
rejector circuits which follow.

(b) The success or otherwise of these distortion-measuring
equipments depends mainly on the circuit for rejecting the
fundamental test frequency. To measure adequately distortion
as low as 0.1%, an attenuation of at least 70dB at the test fre-
quency is needed. At the same time the second harmonic should
be unchanged in value, or as nearly so as possible, or the accuracy
of total distortion measurement will be impaired.

An attenuation of 70dB corresponds to a voltage reduction, the
load resistance remaining constant, to approximately 0.032% of
its original value. Using this distortion-factor meter connected
directly to the output from a really low distortion audio generator,
it is readily possible to obtain a distortion reading of 0.03% or

Fig.4. Complete circuit diagram of distortion factor meter.

INPUT CIRCUIT
T —

FUNDAMENTAL FREOUENCY REJECTOR CIRCUIT
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less, showing that sufficient rejection of the fundamental-
frequency is attained by means of the filter circuit used.

While it is possible to use a Wien bridge circuit for rejection
of the fundamental, and this has the advantage of needing fewer
components than the twin-T filter, the latter was chosen, since
the full output is available from it, compared with only one-third
from the Wien bridge. In addition, both the input and output
circuits can be earthed. The filter is variable and will reject
frequencies from 20Hz to 20kHz. The basic circuit and principle
is shown in Fig. SinwhichR, = R, = 2R,andC, = C, = C,/2
and the rejection frequencyis 1/(2 R,C,) with R, in ohms and C,
in farads.

To cover the entire audio frequencies of 20Hz to 20kHz $
switched ranges are used, each range having a ratio of about4to1.
While it is possible to cover this band in three ranges with a 10-1
ratio, this would result in rather too great a variation in the input
impedance of the filter.

Each range is covered by variable resistors or potentiometers,
the coarse control being a 3-gang potentiometer, RV, and RV, of
50,000 ohms each and RV, of 25,000 ohms. To cover the slight
mismatching of the capacitors C, to C,, and the ganged potentio-
meter, medium matching controls RV, RV, and RV, are used,
together with fine adjustments from RV, RV, and RV,,. These
last need not generally be used, except to measure total distortion
of less than 1%.

While the twin-T filter gives very high attenuation of the
fundamental frequency it also reduces to a quite unacceptable
extent the second and third harmonics. To improve its select-
ivity, negative feedback is arranged over the filter. This is
provided by transistors Tr,, Tr, and Tr, and associated com-
ponents. Tr, and Tr, are emitter-followers to provide a high
input impedance (approximately 100,000 ohms) and low out-
put impedance. Tr, is adjusted, by means of the unbypassed
emitter to earth resistors R,, and R,; to give a voltage gain
of about 30. By taking the output from Tr, via C,, and R,,
to the input of the filter, sufficient negative feedback is applied
to render the filter’s attenuation of harmonics very small.
Without negative feedback, the second harmonic is reduced by
about two-thirds and the third harmonic by about 40% . With
the degree of feedback used, the second harmonic is reduced
by less than 10% , which allows reasonable accuracy of measure-
ment of distortion.
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R1o
220k
C215u [——
(A sov | E
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Tr3 Trg
= ona707 on2626 Tl
20 Su orange) |22 2¥
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Of the six contacts in each arm of S,, one (indicated by D)
is used to disconnect the filter, so that by setting the switch
S, of the measuring amplifier at 100% , the input signal can be
adjusted by RV,, and if necessary S,, to give a full-scale reading
of 100 on the meter M, and this is the reference level.

When the filter, by means of the required capacitance
range and adjustment of the variable resistors RV, to RV,
has been set to reduce the fundamental frequency as much
as possible, any alternating voltage across R,, represents dis-
tortion, noise or other spurious signals. The noise and distor-
tion introduced by this distortion factor meter are of the order
of 0.02%, so that for most purposes, alternating voltages
read on the meter can be regarded as representing distortion.

Tr, and Tr, with associated components and the meter M
comprise a sensitive a.c. millivoltmeter, or it could be regarded
as a millivoltmeter if it were calibrated. It is, of course, used
for comparison, in conjunction with the potentiometer S,
and resistors R,; to R,,, of the harmonics, left after the rejec-
tion of the fundamental, with the fundamental. By returning
the lower ends of C,, and C,; to the emitter of Tr;, some
negative feedback is provided, which is useful in adjusting
the amplifier gain to some extent. The potentiometer made up
of S, and resistors R,; to R,, form the distortion range control.
When §, is in the position shown in the diagram (f) the meter
indicates between 10% ard 100% distortion, as well as being
used to adjust the input signal to give a reading of 100 when the
filter is switched out of use.

Lower degrees than 10% of distortion require the switch
S, to be moved towards R,; and in the position for full gain the
meter gives a maximum reading of 0.1% distortion. The switch
S, gives the following maximum distortion ranges: (a) 0.1%,

(5)0.3%,(c) 1%, (d) 3% , (¢) 10% and () 100% .

Construction

The layout of the components is not critical, but if low levels
of distortion are to be measured, it is essential to enclose the
equipment in a metal case, which is connected, of course,
to the earth line of the circuit. In radio workshops and labor-
atories there is considerable pick up of 50-Hz voltages from the
mains unless reasonable screening is used.

HARMONIC AMPLIFIER

S
%R24 L
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TABLE 1
Range Frequency Capacitance
A 20-80 Hz C,=Cy=0.154F, C,,=0.34F
B 80-320 Hz C,=C,=0.04uf, C,,=0.08uF
c 320-1280 Hz Cy=Cy=0.01uF, C,,=0.02F
o] filter disconnected
E 1.25-5 kHz C\o=Cyy=2.500pF, C,;=5,000pF
F 5-20 kHz Cy2=Cyy=620pF, C,y=1.250pF

As the harmonic amplifier Tr; and Tr, gives high gain,
it is advisable to keep its input leads away from the output.
Apart from these two points the layout of components is a
matter of convenience of construction and operation.

As there are a fairly large number of controls a front panel
area of not less than 12 in. X 10 in. is advisable and 16 gauge
aluminium is suitable, if a vertical flange is provided to stiffen
it. In the prototype, a chassis of 34 in. deep is used and the
capacitors C, to C,; are mounted underneath with the switch
S,. High-stability resistors have been used throughout to re-
duce noise and for the same reason capacitors with higher
working voltages than are necessary for safety have been used.

The values of the capacitors, C, to C,;, form, of course,
the capacitance elements of each of the five ranges and their
values are shown in Table 1.

To obtain some of these values of capacitance it will probably
be necessary to connect more than one in parallel (or in series),
and in any event a capacitance bridge should be used to measure
them. The exact values are not of vital importance, except that
too great a divergence will affect the range of frequencies
covered. What is important is that C, and C; are within, say
5% of each other and that C,, is within 5% of double the value
of C, and C,. The same consideration applies to the other four
ranges.

A 12-volt battery is used and as the current consumption is
only 6mA, any transistor receiver type of battery may be used.
As the collector current of Ty is low, there is no risk of damage
to the meter through overloading.

While it is not strictly necessary for the operation of the in-
strument, some form of scale with five ranges marked A, B, C,
E and F and with the approximate frequencies, increase the con-
venience and speed of operation, if it is attached to the control
knob of the three-gauge coarse rejection control RV,, RV,
and RV,.

The transistors used have rather short connecting leads,
and so it is important to use a pair of pliers or similar device
to form a heat sink when soldering them into position. Most of
the components and the transistors are mounted on tag boards
above the chassis in the prototype, as this form of construction
lent itself well to the numerous changes and experiments
which have been needed in developing this instrument.

Adjustment
When the wiring has been completed, the only adjustment
required is the setting of the preset variable wire-wound
resistor RV,,, which is in the emitter circuit of 7r;. Increasing
its value reduces the gain of the measuring amplifier by in-
creasing the negative feedback applied from the collector of
TR, to the emitter of Tr,. It is suggested that it should be ad-
justed by:—
(a) Setting S, to the 100% position.
(b) Closing S,
(c) Adjusting RV, to maximum
(d) Setting S, to position D (filter out)
(e) Applying an audio voltage of approximately 0.5 to 0.7
volt r.m.s.
(f) Adjusting RV,, to obtain a full-scale reading on the
meter.
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This setting determines the sensitivity of the instrument;
that is, the minimum input signal to allow the full range of
distortion measurements to be made. Constructors may have
their own ideas as to its setting and the sensitivity required,
but with the prototype a sensitivity of 0.5 to 0.7 volt r.m.s.
has proved satisfactory in use.

Operation

As shown in Fig. 1 the amplifier under test is supplied with a
low-distortion sinewave of the required frequency, either from
a low-distortion oscillator or the more usual type of oscillator
with a filter. An output meter and the distortion-factor meter
are connected, in parallel, to the amplifier output.

If a voltage amplifier 1s under test the output meter will
probably be a valve voltmeter or a transistor a.c. millivolt-
meter with voltage ranges as required. When the required out-
put has been obtained from the amplifier, as measured, the
distortion meter is brought into operation, and the following
sequence is advised.

1. Set S, to 100%

2. Set S, to position D (filter disconnected)

3. Switch distortion meter on:

4. Adjust RV, and if input to meter is high enough, open
S, to obtain the full-scale reading, 100 on the meter.

5. Switch S, to the required frequency band.

6. Set the medium frequency controls RV, RV, and RV,,
and, fine frequency controls RV,, RV, and RV,, to
approximately their middle positions.

7. Adjust RV, RV, and RV,, (three gang) to obtain the
minimum meter reading. If this is below 10% of full scale,
move S, to the 10% position.

8. Adjust RV,, RV, and RV, in turn, and repeat adjust-
ments until the minimum meter reading is obtained.

9. With each reduction of the meter reading below 30% of
full scale move S, to the next lower distortion setting. It will
usually be found that for working below 1%, that is, when
the meter shows a reading of 100 on the 1% distortion
setting of S, that the fine frequency controls RVy, RV, and
RV,, will be required.

10. The general principle, of course, is to reject the
fundamental frequency introduced into the amplifier, by
means of repeated adjustments of the frequency controls RV,
to RV, to obtain the lowest meter reading. That meter
reading, when related to the setting of S,, indicates the total
harmonic distortion of the amplifier under test.

With a little practice the above adjustments can be made
quickly. While the meter will not be damaged by overload on
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Fig.5. Basic circuit of twin-T filter used to reject the
Sundamental frequency.
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Fig.6. Simple tuned filter for 1kHz to reduce the harmonic
content of an audio signal generator.
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account of the small collector current of T,, there is no
point in overloading it unnecessarily. A few simple pre-
cautions will obviate this, such as:—

(a) If it is required to move the main frequency control
RV,, RV, and RV, set S, to 100%.

(b) Set S, to 100% before making any adjustments to the
signal generator or the amplifier.

If the input signal to the meter is too small to give a full-
scale reading in (4) above, the meter can still be used but it
will be necessary to multiply the final setting by a fraction,
as follows:—

Final distortion reading, say,
reading on setting up).

For example, if a reading of 50 can be obtained, the final
meter reading of distortion should be multiplied by 2. RV,
can be adjusted to give a meter reading which allows a
convenient multiplier to be used, such as 2, 3 or 4.

0.25% x 100 (input
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Appendix

A filter circuit for use at a frequency of approximately 1kHz to
enable the usual type of Wien bridge audio generator to be
used is shown in Fig. 6.

Provided that the generator’s frequency is stable, its dis-
tortion can, by means of a simple tuned circuit interposed
between the generator and the amplifier under test, be reduced
to about one-fifth. If it is desired to operate at other frequencies,
it is necessary, of course, to use different values of inductance
and capacitance. It must be emphasised that this arrangement
is less convenient than using a low-distortion (say less than
0.05% distortion) oscillator, but it makes possible measure-
ments with a much less expensive generator.

To operate such an arrangement, it is necessary to vary the
frequency of the generator until maximum output is obtained
from the filter, and this can be done by setting S, to position
D and S, to 100%. The remaining operations are the same, of
course, as without the filter. For a filter of 1kHz an air-core
inductance of 200mH with a parallel capacitance of 0.134F are
needed. It is essential not to use an iron core, as this itself
introduces considerable distortion. The inductance consists of
4200 turns of No. 34 s.w.g. enamelled-copper wound on a
former in. in diameter and lin. wide. No insulation between
the layers of the wire is needed, but they should be wound
on the wooden or paxolin former reasonably tidily.

The usual type of Wien Bridge oscillator produces distortion
in the region of 0.2% to 0.5%, and such a filter by reducing this
distortion to less than 0.1% makes it possible to measure lower
levels of distortion with a comparatively inexpensive generator.

WWW.americanradiohistorv.com
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Components on Show

A selection of items seen at the
London Electronic Components Show

The title of the show held at Olympia from May 20-23 and the above heading focus
on components, but on reflecting on what we saw and on the. information sent to us
by exhibitors we feel bound to put the question *“What is a component?” Visitors 1o
the biennial Components Show sponsored by the Radio & Electronic Component
Manufacturers’ Federation and the intervening Instruments, Electronics & Automa-
tion Exhibition promoted by five industrial organizations including the R.E.C.M.F.
must ask “What is the difference?’ Each seems to present the products of a fairly
representative cross-section of the electronics industry—whether it be components,
instruments, systems, processes or equipments.

It will be realized that it is impracticable, even if we utilized every editorial page to
give a comprehensive review of a show offering such diverse “components’”’. We have,
therefore, selected a few of the many interesting products on show and give a brief
description of each in the following few pages.

This was the 21st Components Show and for the first time overseas exhibitors were
permitted and 75 foreign firms were represented. The total number of exhibitors
increased by 40% compared with the last R.E.C.M.F. Show reaching a record of 436.
During the four days of the show the overall attendance totalled 62,600—an increase
of nearly 3,500 on the previous show—and of this number 3,800 were from
overseas—some 50% more than in 1967.

Experimental 30W pulse-

width-modulated amplifier

Mullard have developed a highly efficient
power amplifier with 0.25% total harmonic
distortion at 30W output. Pulse-width
modulation is a technique that enables linear
signals to be amplified in a digital manner.

o
Integrated circuit
pulse-width moduiator

The active devices, in the high current stages
of the design, operate purely as switches and
thus have two states—the saturated ‘“on”
condition and the “off” condition. Provided
fast-switching transistors are used, the main
dissipation is due only to the saturation losses
of the transistors, which are small. Such a
system allows collector efficiencies of 90 to
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Complete p.w.m. amplifier.

High tfrequency
() /\/\/\/\/\/\/\/\ triangle wave

L.F signal

Sum of (a) & (b)
applied to
modulator

P.W.M. output
modulator

Generation of a p.w.m. carrier.

959% to be obtained—only 5 to 10% of the
power taken from the supply appears as heat
in the active devices.

The generation of a p.w.m. carrier is shown
above. After power amplification the pulse
train is applied to a low-pass filter, the output
of which is the original 1.f. signal. This signal
is fed to the load in a conventional manner.

Raising the p.r.f. from the usual 100kHz or
so (used in previous closed loop and open loop
designs) to about 2MHz has the following
advantages: (1) small cheap filters can be used
to reduce radiation to a level adequately
meeting BS.800: 1954; (2) the inter-
modulation products between the pulse and
1.f. analogue frequencies are very small; 3)
wide-bandwidth signals up to 0.5MHz may be
amplified; and (4) the ratio between switching
frequency and the modulation frequency is so
large that more than 30dB of feedback can be
applied without instability.

The high speed modulator is built around
an experimental integrated circuit, incorpor-
ating a triangular-wave generator, modulator,
level changer and driver unit.

The performance of the modulator is such
that a modulation index of 0.95 can be
obtained at 1IMHz and 0.9 at 2MHz, for a
total analogue harmonic distortion less than
0.5% and 1% respectively. The switching
power output circuit, which can also operate
up to 2MHz has been encapsulated in a block
50X 22 X 14mm. Mullard Ltd, Mullard
House, Torrington Place, London W.C.1.
WW511 for further details

Nickel cadmium cells

The Special Battery Division of Ever Ready
is manufacturing a range of rechargeable fully
sealed maintenance-free nickel cadmium
cells. The range comprises six button cells,
nine cylindrical and two rectangular cells.
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In small quantities the prices are from 3s 10d
for the smallest (90mAh) button cell to 97s for
the larger 10.0Ah rectangular cell. Some of the
chief characteristics of the nickel cadmium
electrochemical system are: (1) almost flat
voltage curve throughout discharge; (2)
specially suited to continuous high rates of
discharge (very low internal resistance); (3)
operation over temperature range —40°C to
+60°C; (4) can be charged and discharged
again and again depending on conditions of
use; (5) indefinite shelf life between —60°C
and +60°C; and (6) good charge retention
characteristics especially at low temperature.
Two solid-state constant current chargers are
available. Model CH12 will charge up to 12
cells in series and costs £20. Model CH20 will
charge up to twenty celis in series and costs
£28. The Ever Ready Company (Great Britain)
Ltd, Hockley, Essex.

WWS507 for further details

Digital volt/ohmmeter

This is a low-cost Russian instrument of the
electro-mechanical type; all control and
switching functions are accomplished by
relays. The meter has automatic range and
polarity selection and automatic positioning
of the decimal point in the four-digit display.
Significant figures from the performance
data are: voltage measurement range 0.01
to 1,000V d.c. with an accuracy of +0.2%
+1 digit; the input resistance is 1M 0. Re-

sistance measurements can be made between
1002 and 1999k 2 with an accuracy of +
0.3% +1 digit. The measurement cycle
takes three seconds. Power supply require-
ments are as follows:—220V +10% at S0Hz
or 220V +5% at 400Hz or 115V +35% at
400Hz. The instrument weighs 661b and
measures 325 X 220 X 415mm. It costs £128
complete with a full complement of spares.
Agents in this country are Z & I Aero Services
Ltwd., 44a, Westbourne Grove, London W.2.
WW 505 for further details

Solid-state communication
Receiver

Frequency coverage from 10kHz to 30MHz
in ten overlapping ranges is provided by the
Eddystone EC 958 communication receiver
introduced at the Components Show. Basic
arcuit configuration is governed by the
tuning range in use, single or double con-
version being employed at frequencies up to

1.6MHz. At higher frequencies triple con-
version is used, the additional i.f. providing
an incremental tuning facility which is ab-
sent on the lower frequencies. Circuit ar-
rangements permit continuous tuning over
any selected range in the high-frequency
band, or high-stability operation with in-
cremental coverage in steps of 100kHz. In
the latter mode, frequencies are readable to
within 200Hz and the first oscillator 1s
locked to harmonics derived from an pver-
controlled master oscillator having a long-
term stability of the order 1 part in 10". High
stability working at frequencies below
1.6MHz is possible by using an external
synthesizer.

Reception faciliies cover c.w., am.
and s.s.b. and (with the addition of an option-
al module) f.s.k.

The set, the front panel of which
measures 426, x 134mm, can be supplied
with a matching panoramic display unit
(upper unit in accompanying photograph)
for applications where visual signal analysis
is required. This unit (EP961) covers S0kHz
to 60MHz using three plug-in r.f. tuners.
All three tuners employ double conversion.

Eddystone Radio Ltd., Alvechurch Rd,
Birmingham 31.

WW 514 for further details

Mosaic multiplexers for

Concorde

Plessey have developed a mosaic chip, con-
sisting of eight balanced-channel mult-
plexers, for use in Concorde’s data handling
system. Small analogue signals are fed con-
tinuously from the aircraft’s monitoring trans-
ducers to the switch inputs. Any one of the
eight signals may be switched through the

WWW.americanradiohistorv.com
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multiplexer, by feeding in an appropriate
address, which is then stored and decoded to
select a switch. The switch output is then fed
to the magnetc flight-test recording system.
The single chip replaces an array of discrete
f.e.t. switches and t.t.l. currently being used in
Concorde 001 and 002. Its incorporation will
enable the installation to be reduced from nine
racks to only one. The whole multiplexer
chip is set in a 40 lead pack. The Plessey Co.
Ltd, Ilford, Essex.

WW509 for further details

Modular digital measuring

system

The basic structure of this modular instru-
ment shown by Farnell is a display unit
(incorporating the power supplies for the
main frame and the various modules) below
which is an access port to accommodate the
plug-in units. This main frame, which

measures 245 X 175 X 350mm, includes a
non-blinking digital display which incorpor-

ates a polarity display and a wrong-polarity
warning indicator. It also has a printer out-
put socket at the rear. It operates from a.c.
supplies from 110 to 250 volts, 47-400Hz,
and has a SMHz counter response.

Four plug-in modules are at present
available converting the display unit into
either a digital dc. voltmeter, 1MHz
counter-umer, capacitance meter or an ohm-
meter.

The voltmeter module (DCV 100) is an
integrating type utilizing a photo-chopper
stabilized voltage-to-frequency converter and
precision gate, providing true integration for
best noise rejection with no drift or zero off-
set. It maintains a high input impedance
throughout its range and its a.c. rejection
characteristics ensure maximum accuracy.
It measures 0.1mV to 1000V in five ranges.

The counter /timer (DFM 100) displays
frequencies from 0.1Hz to IMHz and
periods from 0.1ms to 999 sec. Over-range
capability provides up 1o 7 digit resolution
with accuracy of +0.0005% of reading + 1
digit. Where a six-digit readout is required
the first three figures are read on the kHz
range and the last three on the Hz range. Its
internal crystal-controlled timebase checks
frequency at 1Hz, 1kHz and 100kHz. Gate
times are 1ms to 10 s in five ranges.

A Wheatstone bridge circuit with auto-
matic null-point is incorporated in the ohm-
meter module (DOM 100) which enables
impedances from 0.001 ¢ to 1000M @ 10 be
displayed with an accuracy of + 0.1% of
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reading + 1 digit for seven of the ten ranges.
Capacitances from 1p...F to 10* M F are
displayed in eight ranges without manual
balancing or nulling using the DCM 100
module.
Farnell Instruments Ltd, Sandbeck Way,
Wetherby 1.§22 4DH.
WW 513 for further details

Ceramic power triode

A further r.f. power valve (BR1182) has been
added to the series of industrial ceramic
triodes being developed by English Electric
Valve company for both induction and
dielectric radio-frequency heating. Of coaxial
filament /grid terminal construction, this
tube is forced-air cooled and has a ceramic
/metal envelope. It can operate at full ratings
up to 50MHz, and under class C un-
modulated conditions will give an output at
the valve anode of 50kW. The valve, which is
371mm high and 254mm in diameter, has a
maximum continous anode dissipation rat-
ing of 15kW. The net weight is approximate-
ly 351b (16kg).

English Electric Valve Co., Chelmsford,
Essex.
WW 516 for further details

P.V.C. clad instrument
cases

A range of instrument cases was announced
by West Hyde at the exhibition that employs
pv.c. coated steel side panels and p.v.c.
coated aluminium front and back panels
in 24 different sizes. The cases arrive packed
flat for assembly by the customer to mini-
mize storage and handling problems. Main
advantages claimed for the p.v.c. finish are
ease of cleaning, no paint to be scratched,
ease of marking out, resistance to scuff
marks and attractive appearance. The cases

are called the Mod-2 range, and as an exam-
ple, one measuring 9 X 10 X 6.5in. costs
58s 6d. complete with chassis. West Hyde
Developments Ltd., 30 High St., North-
wood, Middlesex.

WW 503 for further details

Radio interference suppressor
It is well known that the performance of a
suppressor depends on the load connected to
it. It can be shown theoretically that there is
always a critical load, for a given frequency,
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which results in the worst performance of the
suppressor even to the extent of there being an
actual voltage gain rather than a loss. The
‘critical’ loads are those which form a series
resonant circuit with Thévenin’s impedance
of the suppressor. Consequently the trans-
mission gain condition can be avoided by intro-
ducing damping components in the suppressor
circuit. Such damping is the subject of Royal
Aircraft Establishment Patents JR 2351/01
and JX 2491/01. The curves in the above dia-
gram show that by the simple procedure of
adding a resistor to a conventional suppressor
a general improvement of 20dB is obtained.
Royal Aircraft Establishment, Farnborough,
Hants.

WW510 for further details

Double-beam oscilloscope

One of the main features of this new oscill-
oscope is the large useful screen area (10 X
8cm) in a case that is only 35.5 cm long. The
short-necked tube responsible for this has been
developed for this ‘scope and it employs a
p.d.a. and an e.h.t. of 4kV. In order that the
complete leading edge of waveforms can be
viewed a 170ns delay-line has been incor-
porated in the Y amplifiers. Y bandwidth
(rise-time 19ns) extends to 18MHz (—3dB)
at 20mV/cm or to SMHz (-3dB) at 2mV/cm.
An 1l-position Y attenuator (20mV/cm to
50V/cm) operates in conjunction with an
X 1/%10 switch; max. allowable input is
+ 500V peak. Provided measurements are
made within +20°C of the setting-up tem-
perature accuracy is + 5% . Input impedance is
IM shunted by 35pF on all ranges. The
following Y channel functions are provided
by a five-position switch (CH=channel): (1)
CH1 only; (2) CH2 normal or inverted; (3)
alternate between CH1 and CH2; (4) chopped
CH1 and CH2 (at 100 kHz); (5)CH1 and CH2
added algebraically. The built-in calibrator
provides a 1kHz ( +2%) square wave with less
than a 10 s rise time at 100mV or 1V (+ 1%).
The timebase has 21 ranges in a 1-2-5 sequence
from 200ns/cm to 1s/cm with a switched ex-
pansion of X 1 or X 5. The triggering facilities
provided are fairly comprehensive and syn-
chronization can be obtained from either
channel, an external source or from the line
frequency. The timebase can be triggered
from negative or positive waveforms and will
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free-run. The normal polarity and slope con-
trols are incorporated. S E Laboratories (En-
gineering) Ltd., North Feltham Trading
Estate, Feltham, Middlesex.

WWS500 for further details

Kit volt/ohmmeter

Available ready to use or in “Heath Kit” form
a new instrument features a single 12-position
function selector switch and is capable of
measuring a.c. or d.c. volts, or ohms. In-
dication is by a 114mm (4{in) meter which
employs colour coded scales that match up
with coloured lettering on the range switch for
convenience. The test leads are permanently
connected to the instrument and a storage
space is provided for them in the meter’s
polypropylene case; however, a jack socket is
provided for connecting accessory probes,
should these be required.

The specification is as follows:—d.c. volts—
1, 10, 100, 1000, fsd., + 3% accuracy,
input impedance = 11Mg; a.c. volts—1.2,
10, 100, 1000 f.s.d.,, + 5% accuracy, input
impedance = 1Mua, frequency response +
1dB from 10Hz to 1MHz; ohmeter—centre
scale reading 102, ranges X 1, X 10%, X 10¢,
X 10¢ (measures 0.2 2 to 1G).

The instrument, which is type 1M—17,
costs £12.18s in kit form qr £17.18s ready to
use, and is available from Daystrom Ltd,
Gloucester, GL2 6EE.

WW506 for further details
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Circuit Ideas

Frequency divider

with variable tuning

Frequency division by means of bistable
stages is a well established technique.
Division by any integer can be achieved by
means of feedback or gated forward feed.
The output waveform is rectangular, and if a
sinusoidal output is required it is necessary
to use a narrow-band filter which will trans-
mit the fundamental frequency, or some
selected harmonic, and reject the other
harmonics. The most popular audio-
frequency narrow-band filter is the parallel
T feedback amplifier, but tuning of this type
of circuit has until fairly recently been in-
convenient because it involved the sim-
ultaneous variation of 2 or 3 components
with fairly accurate ganging. However, a
modification of the parallel T circuit which
allows tuning by means of a single variable

resistance has been published by Douce and
Edwards'. By connecting this network in the
feedback path of an amplifier, a narrow-
pass amplifier of variable frequency is
produced.

Since the rectangular waveform form the
bistable stages is rich in odd harmonics, it is
possible to tune the selective amplifier to
the 3rd, 5th, etc., harmonic of the divided
frequency. The overall effect is therefore
to multiply the frequency of any sinewave
by a factor Z where m=1,3,5 ...

and n=1,2,3...
A greater degree of frequency discrimination
is required to separate a higher harmonic, so
that it is difficult to achieve a reasonably
pure sinewave output for values of m greater
than about 7 with a single tuned amplifier.
Fig. 1 shows a circuit designed to divide an
input frequency by 2, with sinewave, output,
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— AN CA

e Output

680
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22k 58p :
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Fig. 1. Tuneable frequency divider
.

(b)

4,AOOpT Jak

over a range of input frequency from about
5 to 20 kHz. Fig. 2 shows examples of input
and output oscilloscope traces.

F. C. Evans,

University of St. Andrews.

1. J. L. Douce and K. H. Edwards, “A simple null filter
with variable notch frequency”, Electronic Engineering,
July 1964, p. 478.

Fig. 2. Input and output waveforms for the
circuit of Fig. 1. The input is the upper trace

tn each case. (a) SkHz input, %——-%.

(b) 1.7kHz inpui, ;—"—- 3.
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Shunt stabilizer with hum

cancellation

The voltage stabilized power supply for a con-
stant load, such as a pre-amplifier or a tuner
unit, is often obtained by using a zener diode as
a shunt stabilizer. However, greater flexibility
of operating voltage is available if the
“amplified diode” (see Peter Williams’ letter in
the February 1969 issue) is used. Moreover,
with an active shunt component now in place

Ry

+ o VV\V—4

VR

gn R Rz
Unsmoothed
da.c

G4 R

-

—0 +
T Smoothed
output

10

- (n'+1)vDe

Vbe .

o —

Fig. 1. Shunt stabilizer with hum cancellation.

of the zener diode, there arises the possibility
of reducing, by cancellation, the mains ripple
in the output (often desirable in the above low
signal-level units).

If VR and C, are added to the standard
supply circuit (see Fig. 1), then by adjustment
of VR the ripple at the output can be reduced
by at least an order of magnitude. This im-
provement will be maintained throughout
input voltage changes of about +10%, and
load current fluctuations of about +25%.
For optimum ripple attenuation R, should be
somewhat larger than R, (R, is present to

Vbe

M= HS

1 { 3

T

d.c.

0014 %

— o -0

Fig. 2. Constant current source for stabilizer.

reduce the power dissipation in the transistor),

.and C, should be large enough that no ap-

preciable phase advance in the correction
signal occurs. A typical suitable value of VR
is 25k €.

However, if further attenuation of ripple
is required, or if large variations in supply
voltage and load current are expected,
then the circuit of Fig. 1 should be driven
by the constant current source shown in
Fig. 2.

R. D. L. MACKIE,
Edinburgh 9.

Correction. “‘Sunchronized oscilloscope time-
base generator” (June). The bistable, Tr, and
Tr,, was incorrectly drawn. The connection
between the collector of Tr, and the base of
Tr, should not be tied to the positive rail.
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Marconi
complete
naval

ASS

communications

A complete range of communications
equipment using s.s.b, i.s.b and all
other modes of h.f and m.f trans-
missions, designed specifically for
naval communications systems.

@ Simple, precise and highly accurate

continuous decade selection of frequencies
in T00 Hz steps.

® Rigid stability controlled by a single high
accuracy frequency standard.

@ Extreme simplicity of operation combined

The Marconi Company Limited, Radio Communications Division, Chelmsford, Essex

with versatility of service and high quality
performance.

® Synthesizers and wideband amplifiers
employed in these systems, which make
maximum use of semiconductors.

® NATO codified.

@ Complete system planning and installa-
tion.

This new range of Marconi equipment has
already been used in the modernization of
the communications of 10 Navies.

TR
Tori o
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14, K
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3 P

Marconi naval radio and radar systems

A Member of G.E.C.-Marconi Electronics Limited

LTD/H66

WW—071 FOR FURTHER DETAILS
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Electronics
most widely trusted
connectors

Cover with top or end cable entry

Screw latch Dowel polarised

Ll red range

great facility for service

Member of the Louis Newmark Group,
with access to the combined facilities
of all other member companies.

Werite for catalogue and quotation to: . fas {:-g:-:-_- SmmesEe=mE =
McMurdo Instrument Co. Ltd., Rodney Road, ‘ i | -- :zm ‘Ez[m!’"mg'-ﬁ|
L]

£ -
Portsmouth, Hants. Tel: 35361. Telex: 86112. E“!BEH \EE!!* = || EﬂJEEEJEEE

Authorised Stockists:— Lugton & Co. Ltd.. 209/210 Tottenham Court Road. London W.1. Tel: Museum 3261 Sasco. P.O. Box No0.20. Gatwick Road. Crawley
Sussex. Tel: Crawley 28700 (also Chipping Sodbury 2641, Cumbernauld 25601 and Hitchin 2242) and agents in principal overseas countries.
WW—072 FOR FURTHER DETAILS
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Satellite or Terrestrial Broadcasting?

Future possibilities and current projects disclosed at Montreux

television symposium

Broadcasting engineers—whose livelihoods depend on our
apparent willingness to go on absorbing more and more
audio-visual information—are now applying themselves to the
task of providing additional services for the world. In areas
where broadcasting is already highly developed, such as Eur-
ope, it is a matter of finding new technical means to transmit
extra programmes (produced in some cases by private or
specialist organizations). In other areas, like India, Mongolia
and Africa, the task is to bring services to people who at present
have none at all or are very restricted (e.g. some sound but no
television). In all this the emphasis is on television, which is
demanded automatically, as a right, by the programme pro-
ducers of Europe and as the latest modern medium by the
broadcasters just starting in Africa and Asia.

It was in fact at a recent television conference that the
various technical means now being considered by the engineers
were brought together and examined—the 6th International
Television Symposium and Technical Exhibition at Montreux,
Switzerland (19th-23rd May). At a “round table conference” on
world broadcasting which was one of the high points of the
proceedings, the picture presented was that there are three
main systems available—direct broadcasting from satellites,
terrestrial broadcasting using new frequency bands where
necessary, and cable distribution systems. This line-up could
be simplified into a contest between terrestrial and extra-terres-
trial transmissions, or between radio and cable, but, of course,
whether one technique is better than another depends largely
on local factors such as population density, coverage required,
economic conditions and languages used. For example, small
countries, or large countries containing many different lan-
guage areas, might well find the selective technique of cable
distribution more suitable than the “blanket” coverage of
satellite broadcasting.

In conventional terrestrial broadcasting the situation doesn’t
look very expansive, at least in Europe. Now that Band V has
been largely occupied, European attention is focused on Band
VI (11.7 10 12.7GHz). J. Feldmann and G. Heinzelmann from
W. Germany—where there is considerable interest in de-
veloping private television broadcasting systems—gave an ac-
count of propagation tests in this centimetric-wave region of
the spectrum. It was envisaged that 75 channels of 8MHz each
might be obtained in this band (600MHz altogether), but this
would depend on satellite frequency allocations and in fact the
total spectrum space available might turn out to be only
300MHz. A trial network of several 12-GHz omni-directional
transmitters had been set up and these were modulated with
signals conforming to the television standards used in W.
Germany (625 lines, SMHz vision bandwidth, negative modu-
lation). The signals were intended to be picked up “line of
sight” by parabolic aerials and fed to converters attached to
standard television sets providing reception in Bands I, 111, IV
and V. Results showed that gaps.in coverage were produced by
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Intelsar 1V communications satellite, a full-size model of which
was displayed at Montreux. Measuring 17t 6in high, it has
Sfive times the communications capacity of Intelsar Il satellites
now in service, being capable of relaying 12 television programmes
simultaneously or up to 6000 two-way telephone calls.
Reception 1s at 6GHz over a SOOMHz band using two of the
horn aerials; transmission is at 4GHz over SOOMHz, using
two horn aerials (17° beamwidth) or the two dish aerials (4.5°
width) 1o give steerable “‘spotlight” beams. The cylindrical
structure, covered with 50,000 solar cells, will rotate ar 60
r.p.m., but the aerial assembly is mechanically de-spun so that
the aerials will be continuously pointed towards the earth.
Companies from 10 countries are assisting the main contractors,
Hughes Aircraft. The third and fourth satellites will be
assembled by the British Aircraft Corporation.
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zones of total “shadow” behind obstacles, so that transmission
to all houses in a town could not be ensured at reasonable cost.
Consequently individual reception—one receiver per house-
hold—would not be practicable, and the best solution would
be to transmit with low or medium e.r.ps to a limited number
of good receiving sites at which community cable distribution
systems would be set up. It might be possible to provide eight
programmes in densely populated areas.

The characteristics of cable distribution systems were
discussed by J. J. Geluk of the Netherlands and L. Richard of
Belgium, and staustics were given to illustrate the growth of
this form of broadcasting, which was largely based on the use
of communal receiving aerials (c.a.t.v. systems) except in the
U.K. For example there were now about 2,250 c.a.t.v. systems
operating in the U.S.A. and in the near future the figure was
expected to rise to about 5,000. There were about one million
relay subscribers in the U.K. Advantages were quality of
reception and elimination of aerials, but installation costs were
high (estimated at 4,500 dollars per kilometre of system).
Speakers from Asia (H. Matsuura, Japan) and Africa (A. H.
Antar, Mali) felt that c.a.t.v. systems had particular advantages
in their own areas where there were many different languages
and religions. It was envisaged by all speakers that c.a.tv.
systems could, if required, receive their signals from direct
broadcasting satellites.

R. P. Gabriel (Rediffusion International, U.K.) described an
interesting new cable system that gave even greater selectiveness
by allowing the subscriber to dial any one of a large number of
programmes (typically 36) provided at a programme exchange.
Each subscriber had a standard television set plus a unit
containing a frequency converter and a telephone-type dial, and
this installation was connected by a two-pair cable through a
juncton box (bringing in neighbouring subscribers) to a local
programme exchange, which served a 0.1 square mile area and
up to 5,000 subscribers. The system has been tried out in
Rediffusion television studios at Teddington, Middx, and has
recently been demonstrated to the F.C.C. in the U.S.A. for
consideration.

Systems for India

The satellite-borne transmitter is, of course, the most advanced
and exciting prospect for television broadcasting and has been
the subject of speculation ever since it was first suggested by
Arthur Clarke in his classic article in Wireless World*. India
is one country particularly interested in this technique—as a
means of bringing social and economic enlightenment to its
millions of people spread over huge areas—and F. P. Adler
(Hughes Aircraft Company, U.S.A.) revealed in an invited
lecture that a large team of Indian engineers had been working
with his company on the design of suitable satellites and
receiving systems. One satellite broadcasting station being
considered was a u.h.f. transmitter producing 80 watts of r.f.
power and using a 20-ft dish aerial that would give a 4 degrees
beam covering the whole of India. Details of this and other
designs being studied are shown in the table. Some 5,000
receiving stations were being planned, 3,000 of these being
communal stations for direct reception in remote villages while
2,000 were for re-broadcasting in more densely populated areas.

In general Dr. Adler envisaged the use of u.h.f. ampli-
tude-modulated vestigial-sideband signals for direct broadcast-
ing (e.g. with 24dB-gain, 3-metre diameter parabolic, or 12dB-
gain, corner-reflector, receiving aerials) and u.h.f. or microwave
frequency-modulated signals for community distribution (3-10
metre receiving -aerials). With distribution systems there would
be one-channel reception for small towns and multi-channel
reception for large metropolitan areas. There were economic
problems in choosing for a given area between direct broadcast-

*Extra-terrestrial Relays”, October 1945, p. 305.
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Satellite designs for use in India

Band u.hf microwave u.h.f. & microwave u.h.f.
only only combined only

Frequency 860MHz 4GHz 860MHZz/4GHz 860MHz

Aerial size 20ft 4ft 20ft/4ft 30h

R.F. power 8sow 114w 160W/64W 8sow

Effective

radiated power 51.5dBW 52.4dBW 54.5dBW/51dBW 52dBW

Video channel

capacity for TV one two two one

Telephone 1800 two-way 2400 two-way

channel capacity none (3 carrier) {4 carrier) none

Launch vehicle Thor Delta Thor Delta Atlas Centaur ATS-F

Orbit weight 500Ib 500Ib 1340Ib

ing and distribution, the main factors being the number of
receiving sets needed in the area and the initial cost of the
satellite receiving equipment. Dr. Adler said that the Intelsat IV
class of communication satellites now being built (see illustra-
tion) was also suitable for a variety of broadcasting applica-
tions, but in general the purpose-built direct broadcasting
satellites he described were somewhat different in structure—a
central transmitting equipment dwarfed by huge, flat rectan-
gular “wings” covered with solar cells to generate the necessari-
ly large electrical power. He predicted that by 1975 it would be
possible to generate powers of 12kW-25kW from such solar
batteries.

In Europe, according to G. Hansen (European Broadcasting
Union, Brussels), most countries are in favour of a satellite
direct-broadcasting scheme using beam widths of about 1
degree. Such a beam would cover, say, the whole of the U.K.
but would be too wide for smaller countries like Belgium and
Holland. He foresaw that additional broadcasting services,
perhaps in the 1980s, might well be a combination of 1-degree
beam satellite transmissions and cable distribution. G. J. Phil-
lips (B.B.C., London) discussed the technical possibilities in
more detail, and the picture that emerged was of a number of
geo-stationary satellites (perhaps 30 launched over a period of
10 years) producing a series of just overlapping 1-degree
coverage areas, and providing two extra programmes in all
countries of Western Europe. He thought it might be possible
for coverage 10 be measured in units of haif-a-degree beam
width and that individual countries could be allocated as many
of these units as they required. Beam cross-section need not
necessarily be circular but could be elljptical (as might be
desirable with satellites positioned over the Equator).

Transmission frequencies would be in the 11.7 to 12.7GHz
band and it would be necessary to use frequency modulation
or some other system such as ‘“hybrid-p.c.m.” which improved
signal /noise ratio at the expense of a large bandwidth require-
ment. Amplitude modulation, even with the narrow 1-degree
beam, would not give a good enough picture at the receiver if
the transmitter were restricted to the few kilowatts of supply
power that could be expected from solar batteries in the next
decade. With f.m., however, it would be possible to operate
satisfactorily with a few hundred watts of r.f. power. A
deviation of 15MHz would be desirable and with this it would
be possible to provide one television programme per 100MHz of
available spectrum. An advantage of centimetric-wave over
u.h.f. transmissions was that quite small “dishes” could be
used for reception—a 1-metre diameter aerial would have a
2-degree beam width—so that good discrimination between
transmissions could be obtained. Costs for Western Europe
were estimated as 1200 million dollars for constructing and
launching 30 satellite stations, and, assuming the cost of a
single receiver and aerial to be 80-100 dollars, a total of 10,000
million dollars for reception.

Among various comments, H. Juskevicius (Organisation
Internationale de Radiodiffusion et Television, Prague) re-
marked that required coverage areas in Eastern Europe were
similar to those in Western Europe but pointed out that there
were considerable differences in time across the O.1.R.T. region.
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He felt that there were possibilities for all three systems of
broadcasting discussed but that there was still much work to
be done in developing established methods of terrestrial broad-
casting in places like Mongolia before any advanced projects
were started. G. Bartlett (National Association of Broadcasters,
U.S.A.) gave the impression that America was very satisfied with
its already highly developed system of broadcasting and he
could not see any radical changes taking place during his
lifetime. He was somewhat scornful of present and future
European schemes which involved costs to the viewer—-the
lucky Americans having everything paid for by the advertisers
—and remarked that “satellite direct broadcasting violates all
the principles on which our system is based”.

The exhibition running concurrently with the symposium
provided a valuable shop-window for European broadcasting
engineers and contained a fair proportion of recently intro-
duced equipments. The most interesting of these—RCA v.t.r.
cartridge recorder /player, RCA one-tube colour camera, Philips
digitally controlled colour camera, Ampex v.t.r. random access
programmer—have already been described in our report on the
American N.A.B. Show in Washington (May issue, p. 230).
Other new items at Montreux were a 3-tube separate-lumi-
nance colour camera from Fernseh; a Marconi studio vision
mixer using a solid-state matrix, digital control logic and
integrated circuits; a colour and monochrome video test pat-
tern generator with a digitally constructed circle in the pattern,
from Philips; an English Electric 3-inch image orthicon camera
tube with a modified electron optical system giving improved
signal /noise ratio; a PAL encoder from Rank Cintel; and from
E.M.L a simplified 4-tube colour camera, based on an existing
design and intended for colour telecine and slide and caption
scanning.

During the exhibition Ampex announced that they now have
available adaptors to enable their standard 3.4MHz bandwidth
helical-scan video tape recorders to record good quality PAL or
SECAM colour video signals as well as N.T.S.C. colour signals.
They gave an impressive demonstration using their standard
VR-7003 recorder. The adaptor is based on the FAM (Frequen-
¢y and Amplitude Modulation) technique, invented some years
ago by the German Institut fur Rundfunktechnik, which
overcomes the picture degradation caused by the effect of a
v.t.r’s poor timebase stability on the colour subcarrier in the
composite signal. In this technique a luminance signal and a
2.65MHz subcarrier are recorded, and the subcarrier is fre-
quency modulated by a colour difference signal R—Y and

Ampex v.t.r. controller allowing randam access to material on
on or more video tape recorders. Television frames are
individually addressed 10 allow automatic searching.
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amplitude modulated by a colour difference signal —(B—Y),
these having been derived from the original composite signal.
During replay the subcarrier is frequency and amplitude
demodulated to recover the colour-difference signals. Inputs
and outputs of the adaptor are R, G, B signals or colour-
difference signals. The demonstration was warmly applauded
when the audience saw the excellent quality of the displayed
recording.

A new service, for recording colour television programmes
on film, was presented by its originators, Colour Video Services
Ltd. (London). The red, green and blue components of the
colour signal are separately displayed on three 7-inch high-reso-
lution cathode-ray tubes, each having the correspondingly
coloured phosphor. The three colour-component pictures are
then spectrally filtered, and the rasters are brought into
registration by a dichroic mirror optical system to form a real
image which is photographed on to 16mm colour motion-
picture film. A feature of the system is that the camera uses a
continuous-motion mechanism for pulling the film. The
process is claimed to produce better quality film recordings
than are possible by photographing a conventional colour
television display tube.

EMI simplified 4-tube colour camera working as a slide scanner
operated from a remote control panel.

RCA video tape cartridge recorder/player with 18 cartridges,
each providing 1-3 minutes’ playing time.
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M.O.S.-Bipolar Amplifiers

Wireless World, July 1969

A discussion of wideband amplifiers, with high input
impedance, built by coupling a metal-oxide-silicon
field-effect transistor directly to a bipolar transistor

by J. A. Roberts* and K. Rowlandst

Although there are a number of circuit
techniques open to the circuit designer who
requires a high input impedance amplifier,
the m.o.s.-bipolar approach is particularly
attractive when a wideband amplifier is
required. Advances in m.o.s. technology
have appreciably improved the stability and
noise properties of the m.o.s. transistor,
and its use in linear circuits is therefore
likely to increase considerably.

A large number of m.o.s.-bipolar amplifier
configurations are possible, and Fig. 1
illustrates some practical forms. Of par-
ticular value are circuits that permit d.c.
coupling between input and output; for
such circuits may be conveniently cascaded,
and if phase inversion occurs d.c. coupling
between input and output will alleviate the
stability problem.

The common drain to common emitter
connection has the characteristically high
input impedance of the field effect transistor
and the useful voltage gain of the bipolar
transistors.! The circuit shown in Fig. 1(a)
will be examined in detail since it can easily
be arranged to provide the qualities out-
lined above. The method of analysis can,
however, be extended to the other forms.
Since the gate takes no significant bias
current it takes up the terminal voltage of
the bias resistor. The bias voltage must be
sufficient to ensure that the gate and source
voltage is well above the transition voltage
(turn-on voltage) of the p-channel enhance-
ment m.o.s. (2-5-4-5 volts) without being so
large as to turn the device hard on, or limit
the dynamic range of the amplifier. Where
possible in the circuit outlines shown in
Fig. 1, the gate bias resistor is terminated at
the drain as this is often a satisfactory bias
condition. In some cases a better bias
condition is possible as shown for the
common drain to common emitter (p-n-p)
case.

The circuit arrangement shown in Fig.
2(a) provides a stable connection system.
The resistor Ry provides the voltage bias
for the enhancement m.o.s.t. Tr;. The over-
all d.c. negative feedback stabilizes the
working point of the amplifier. The
resistor Ry may be split and by-passed with a
capacitor to prevent a.c. negative feedback.
The input resistance then becomes simply
the value of the resistor that is employed
between the by-pass capacitor and the gate.

*  Marconi-Elliot Microelectronics.
1 University College of Swansea.

The resistor may be made as large as
soo M Q. It should be noted, however, that
the gate capacitance, and any coupling
capacitor used to connect the signal source
to the amplifier, will have to be charged via
the feedback resistors. The amplifier will
not reach its correct operating condition
until these capacitors have been fully
charged.

The circuit of Fig. 2(a) has limited band-
width due to the effects of Miller capacitance
(gm RL Cb-c), capacitance Cp. and the
relatively high driving impedance provided
by the m.os.t. The bandwidth - of —this
simple circuit may be considerably improved
by the addition of a resistor R, as shown in
Fig. 2(b). The bandwidth of the amplifier is
determined by the resistor R, and the com-
bined effects of Miller capacitance and the
hybrid-pi capacitance Cp.. Consequently
the bandwidth may be improved at the cost
of lower gain by reducing R,. The circuit
Fig. 2(b) has a bandwidth of 3-5 MHz as
shown in Fig. 3. The d.c. feedback
provided by R, stabilizes the supply current
to within 79, for a temperature rise above
ambient of 50°C. A good substitute for the
MEo413 is type 2N4289.

The amplifier requires a 12 V supply
from which it draws about 14 mA at 25°C.
The maximum peak-to-peak output voltage
before signal compression can be observed is
2V.*

Circuit analysis
The output characteristics of the E6018
m.o.s.t. are shown in Fig. 4.

The operating point of the m.o.s.t. may be
found from

Vee
PR
and
Vps = Vpp — Ve
where
VBE X 0‘6V, VD[) 12V
and

R, = 680

* In order to preserve the highest possible input
impedance the E6018 is not gate protected. Care
should be taken to earth all mains operated test
equipment. In very dry environments static charges
may be large enough to break down the gate oxide.
The gate should therefore be connected to the drain
until the transistor is ready for use.
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The gate/source voltage Vs correspond-
ing to the bias point may be found from
Fig. 4. The collector to emitter voltage,
Vek is

Vee = Vee + Ves
The voltage across Ry is

VrL = Vbop — Vce
which gives the current through Ry, i.e. the
collector current as

Vop — VcEe
Re
We can now obtain the approximate

mutual conductance (at 25°C) of the bipolar
device from

gm 39 Ic mA/V AFRTE (U

when Ic¢ is given in milliamperes.
The input resistance (neglecting ryp-) can
now be obtained from
rue E
8m
where £ is the low frequency current gain.
Neglecting rpp- does not lead to serious
errors at the relatively low currents
employed. The output resistance of the
bipolar transistors can also be neglected as it
is large compared with load resistor R.. Ar
expression for the low-frequency gain can be
easily derived using the component transfer
matrices.  The transfer matrices showr
below the equivalent circuit Fig. § are
multiplied to obtain the transfer charac
teristics of the amplifier.2.* From the fina
matrix the voltage gain is

J_ R18&m18m2
A 1 1 ]

ras Ry ree

Ic

Gy

- &m

The output resistance is

R = R
o A L
The gain relation gives a value which i
15% (1-2 dB) above that measured due tc
the optimistic value of mutual conductance
provided by equation (1). A rough estimate
of the bandwidth can be obtained if the
total capacitance across X-Y can be founc

(Fig. 5). The hybrid-pi capacitance Cp-
may be obtained from the relation
gm
Cy ==
Ve = 5 g

Continued on page 330
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Fig. 1. Basic practical arrangements for V=29V at 10pA 5=

high input impedance p-channel
enhancement m.o.s.-bipolar amplifiers.

Fig. 2(a). Common drain to common
emitier amplifier with feedback.

Fig. 2(b). Wideband common drain to 6

common emitter amp lifier. ar-
2
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where fr is the gain bandwidth product. The
Miller capacitance can be found from the
gain of the bipolar stage (Gv," = gm.RL)
and a knowledge of the internal feedback
capacitance of the transistor Cpe. Since
Cpc is not usually given and in any case
stray capacitances will add to the total
effect, it is not unreasonable to use the value
of Co» commonly provided on data sheets.
The total capacitance across X-Y is now

Cr=gmRL Cov Coe

again neglecting the effect of rep. Since the
resistance across X-Y is approximately the
resistance R, for the example given in
Fig. 2(b) the radian half-power bandwidth
is

1
- Ri(gm Ri Co» + Coe)

This relation gives a value which is 30%
below the measured results if the value of
Co» max. given by the data sheet is used.
When a higher order of accuracy is required
the y parameters of the device at fre-
quency of interest and at the appropriate
current and voltage levels should be
measured. The admittance matrices can
then be converted to the required transfer
matrices. If a higher gain is required without
loss of bandwidth the simplest approach is
to use a m.o.s.t. with a higher mutual
conductance. The Marconi E6o19 with a
gm of 6-8 mA/V increases the gain of the
amplifier to 32 dB without any component
changes being required.

wpg

H.F. amplifiers

Amplifiers employing a common emitter
stage suffer from bandwidth limitations for
the reasons given above. The circuits of
Fig. 1 that employ a grounded base stage
offer a much greater bandwidth at the cost of
reduced voltage gain. The gain reduction
arises from the difficulty of driving the low
input impedance of the grounded base stage.
It becomes essential to use a high g, m.o.s.t.
such as the E6o19 in order to obtain useful
voltage gain. The nominal bandwidth of the
circuits having a grounded base stage is
given by

1
RLCo

In practice wiring inductances raise the
bandwidth and bandwidths greater than
100 MHz have been observed. The circuit
shown in Fig. 6 provides a voltage gain of
10 dB at 4o MHz.

WR -

MEO413

Inputo——o E6019

Fig. 6. Common source to common base
wide-band amplifier.

Impedance transformation

The common drain to common collector
circuits provide a high order of impedance
transformation with a voltage gain of less
than unity. The common source to common
collector circuits can be arranged to provide
a useful voltage gain whilst achieving an
output impedance sufficiently low for most
applications. The bipolar transistor should
obviously be chosen and biased so that f is
maximized.

Input capacitance

The input capacitance of the amplifiers is
frequency dependent since Ci,; is frequency
dependent. The input capacitance will also,
of course, depend on the amplifier con-
figuration and layout. Where Miller effect is
absent or negligible (due to low first stage
gain) the value of Ci,, at the frequency of
interest may be taken as an initial estimate of
the amplifier input capacitance. For the
E6018 and E6019 devices at 1 kHz, Ciss can
be taken as 3-5 pF and 13 pF respectively.
These values are largely independent of gate
voltage.
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Wireless

Appendix

Circuit analysis by matrix methods

The general network equations for the
two-port network shown in Fig. 7(a) are

Vi=V,+ ZI,
L=1
The above relations can be rewritten in
transfer matrix form as

V,| |4 Bl |V,

I, c p| |1,

where

A =1
—V212=0_

=1 - Z
_I,Vz--O'
I

C:-’7212=0_0
1,

D E‘Vz .,0_1
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(a) (b)

Fig. 7(a). Two port network—series
impedance. (b). Shunt admittance.
IL E I
o—Ap—0
Vi T QmE'nT T Va (@)
O— ] O
L, E I
O ()
Vi T ngl TV2 (b)
o d -
Fig. 8(a). Current generator corresponding

1o non-inverting connections.

Fig. 8(b). Current generator corresponding
to inverting connections.

so that
v, 1 Z Ve

I 0 1 1,

The transfer matrix (TM) for a series
impedance (Fig. 7(a) ) is therefore

1 Z

™ =
0 1

The shunt admittance shown in Fig. 7(b)
can similarly be shown to correspond to the
matrix l

Active devices

The idealized equivalent circuits of an
active device are shown in Fig. 8. The
input impedance, feedback impedance and
output impedance are infinite in these
representations. The polarity of the current
of the current generator shown in Fig. 8(a)
corresponds to the non-inverting con-
nections such as common collector, common

drain etc. The elements of the transfer
matrix of Fig. 8(a) are
Vy Vi
A=l n=o=¥ ="
B vy Vi 1
B LV,=0 guV, i g&m
I 0
P, = =0
VoI, =0 gpVo
I 0
D= = =0
LiV,=0 gmVy
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The transfer matrix of Fig. 8(a) is
therefore
' 1
™ 8m
0 0

The polarity of the current generator shown
in Fig. 8(b) corresponds to inverting con-
nections such as common emitter and
common source. The transfer matrix of
Fig. 8(b) is

1

0 Sy |
T™ - &m

{0 0]
The transfer matrix of an ideal grounded
base or grounded gate circuit is

1

0 L
™ &m
0 — 1
The inevitable departure from the ideal
active device (such as finite output

impedance etc.) are easily handled by con-
sidering the finite values as series or shunt
components requiring an additional matrix
(as demonstrated in Fig. s).

Multiplication

The transfer matrix of a cascade of two-port
networks is obtained by multiplying the
individual transfer matrices, i.e.

where
(@11 gy
™, =
Qg Qg
and
by by
™,
bay by,
(TM,;)(TM,)

l(anbu + a13by)  (aybye + ayby,)

(@nbn + axpby) (anbi, + y3b55)

(i.e. row 1 by column 2 etc.)

‘4 B

C D
It is important to note that
(TMXTMy) # (TM,)(TM,)

The final matrix elements (4 B C D) contain
the required amplifier (or network) transfer
characteristic since

1
voltage gain

output impedance

1
current gain

input impedance

power gain

;.I_
o Ax o xiw a

331

Two-Colour Optical

Combiner

An optcal system that will combine two
coplanar images—for example two patterns
displayed side by side on the same cathode-
ray tube screen—has been devised by A. V.,
Krause of 20th Century Electronics Lid (see
diagram (a)). The value of the system lies in
the fact that the two images can be in
different colours, and there are potential
applications in colour television monitoring,
‘““head-up” displays in aircraft, oscillographic
presentation of phenomena, and industrial
inspection. A familiar system of optical com-
bining is that used in the *““trinoscope” fot
colour television picture monitoring; but
here the images to be combined (on red,
green and blue cathode-ray tubes) are ar-
ranged at right angles to each other. The
feature of Krause’s system is that the images
are in the same plane and can in fact be very
ciose together.

A practical difficulty in setting up the
conventional trinoscope is that the rasters on
the three cr. tubes must be accurately
superimposed, and this demands extremely
delicate mechanical and electrical adjust-
ments. If the Krause system is used for
combining two television-type pictures this
problem can be avoided because the two
images can be displayed on two halves of a
common scanning raster as shown in diagram
(b); it is then only necessary to make one
linear mechanica! adjustment to the mirror
system 1n order to make points P’ and Q'
coincide with points P and Q in the combined

image. Furthermore, there is no registration
problem if the vertical scan is non-linear as
shown in (b): points Y’ and Z’ will automati-
cally coincide with points Y and Z. Of
course, the accuracy of registration in (b)
depends on the linearity of the horizontal
scan, but Krause says that if the middle
points of the two rasters are made exactly
coincident by adjustment the rest of the scan
can progressively depart from linearity up to
about 1%. Three-colour combining should
also be possible.

The system was demonstrated 10 Wireless
World in two experimental forms. The first
was oscillographic: two Lissajous figures
(made different colours by filters in front of
the c.r.ts) were superimposed for comparison
by a small version of the system designed for
viewing though an eyepiece or for projection
on to a ground glass screen. The second form
was in a closed-circuit colour television sys-
tem using the two colour-components red
and cyan. The original scene was analysed
into the two colour components by the sys-
tem in (a) working in reverse, in conjunction
with two filters, and the two adjacent images
were focused on to a vidicon pick-up tube
and transmitted to the display system electri-
cally as one picture. At the receiving end the
two images were presented side by side on a
single monochrome cathode-ray tube, and
again with two filters and a larger model of
the optical combiner they were re-assembled
into a complete colour picture.

Virtual image
plane

The optical principle s
of the combiner is
shown at (a). Dia-
gram (b) represents
1wo halves of a
common scanning
raster on a cathode-
ray tube (non-linear ‘
in the vertical &
direction).

Fully reflecting
mirror

50% retiecting
mirror

(a)
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Operational Amplifiers

6. Integrators and differentiators

b}/‘ G. B. Clayton,' B.Sc., A.Inst.P.

One of the most widely used “building
bricks” in electronics is the integrator, in
which the output voltage is proportional to
the integral with respect to time of the
input voltage. The following circuits are

various types of integrators based on
operational amplifiers.
Single Input Integrator.
C
I R
- WA n
t
s f
2% A
' '
-
With the usual summing point restraints,
I - € deg
"R dt
l 1
Thus &= ~ ER Le. -dt
Features. The time T = CR is called the

“characteristic time’’ of the integrator. It
is sometimes useful to think of 1/7 as the
integrator “gain” in terms of volts-per-
second output per volt input.

Summing Integrator.

It R > —
ep AN C
- R
Q -
dan gt i _]>—
) t
2o
L
de
=1L+, +1,=— ﬁ
e SIS R &’
R R R dt
J 1
Thus e, Eﬁjo(e’ i e, + eg) dt
Features. The output gives the integral

of the sum of the input voltages with its sign
changed. Any number of inputs may be
used. The single amplifier performs the

* Liverpool College of Technology.

function of both adder and integrator. By
using unequal input resistor values the
contributions to the output of the several
inputs may be weighted in inverse pro-
portion to the resistor values.

Augmenting Integrator.

It Ro 1
Iy R
—_— A
ey '3
A | v
R
e
L =1 i‘
€ = — (It Ry + v¢)
C]R 1 j' d)
€o —(R 0+CR ocl t
Features. The output is a composite

signal made up of two components, one
component proportional to the input signal
added to another component proportional to
the time integral of the input signal. Like
the simple integrator, the circuit may be
adapted to the summation of several input
signals by the addition of appropriate input
resistors.

Differential Integrator.
——"Ilﬁ

L

24 N

4
€, — €a dea
L="x% =&
€ —€B @ deo)
h R & ( dt dt
But ey = €B
Subtraction gives
€ — € ge_o
R c dt
l !
Thus €% = R o(ez — ;) dt
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Features. Reset and hold problems (see
later) are increased with this circuit because
of the two capacitors and it may be found
more convenient to perform the differential
integrator operation using a combination of
an inverter and simple integrator (see
below).

Differential Integrator using two amplifiers.

24

ez

] '
€ C_RJ‘O(C’ — ¢,) dt

Integrator drift, integrator reset

In the case of practical integrator circuits,
amplifier input offset voltage and bias
current cause a continuous charging of the
feedback capacitor when the applied input
voltage is zero; this means that the output
voltage of a free running integrator drifts
until the amplifier eventually saturates.
The drift rate at the output of a free-running
simple integrator due to amplifier offsets is
given by the relationship:
de, Vie In
@ ~CRTC

Integrator drift may be adjusted to zero
under a particular set of conditions and at a
particular time by cancelling the effects of
the amplifier offsets with a suitable balancing
control; however, amplifier offsets are
temperature dependent and also show some
long-term time dependence. This means
that the zero drift condition established
with a balance control is not maintained and
a free-running integrator always eventually
drifts to one of its saturated states.
Practical integrators have to be provided
with some means of setting their output
voltage at some required value at the start of
the 1ntegrating time.

Examination of the integrator drift
relationship shows that drift due to voltage
offset is a function of the integrator “gain”
(1/RC), while the drift due to bias current is
determined by the value of the feedback
capacitor alone. For a particular integrator
““gain” the relationship suggests that mini-
mum drift can be obtained by using a value
of C large enough to make the bias current
contribution to drift negligibly small com-
pared to the voltage offset contribution.
In fact it may not always be practicable
with a particular amplifier to use the value
of C dictated by the relationship, for the
required value of C may be so large and
consequently expensive (and perhaps leaky)
that it may be better to choose a different
amplifier with a lower bias current to
achieve a small required value of drift rate.
Another factor that has to be borne in mind
is that the larger C the smaller R for a
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particular characteristic time and con-

sequently the smaller the resultant input
impedance of the integrator.

Integrator with Balance Control and Reset.

Ri S .
Q | —— AAAS——tg R
+ Cy
RV
= QTo
. -

Features. With the relay reset switch open
and e; zero RV is adjusted for zero drift.
With S closed the feedback capacitor is
discharged and the initial output of the
integrator is set to zero. A small series
resistor R’ is included to limit the capacitor
discharge current and so protect the relay
contacts and capacitor. The start of the
integrating time is initiated by the opening
of S.

Integrator Run, Set, Hold, Modes.
Eret AAAA

: ANy
Ry ) Ry
,.?;% 9Set

R Run
T Hold
Set

i i

‘eatures. With the switch in the “set”
sosition the initial value of ¢, may be set to
iny desired value within the capability of the
amplifier;

R

€p = — —

=0 R

When switched to the ‘“‘run” position the
sircuit integrates the input voltage and

2
. Eref
1

I (e
€o CR jo € (l’ + Ieoo)
f the integrator is switched to ‘“hold” the
ntegration is stopped and ideally the output
hen remains constant at any value it may
1ave reached. In practice leakage currents
ind amplifier bias current cause drift in the
‘hold” mode. In the “run’ mode, ampli-
der input offset voltage causes an additional
rror current and consequent increase 1n
Arift as explained in the previous section.
or integrators to be operated with long
‘run” and ‘“‘hold” times it is essential that
he temperature coefficients of bias current
ind offset voltage be very small, and this
10ormally involves the use of a chopper-
tabilized type of amplifier. The demand
or low drift with temperature performance
of the amplifier is less strict for shorter “‘run”
nd “hold” times.

Initial Conditions Reset
with Separate Amplifier.

€o Erer
=0

—o\— | f’ d a
S €y CR oe. t o
'—ICI—' R
R
:l>j:]“
|
ey B t
l Eret ( e|°
. -
Features. With this circuit arrangement

the integrator initial output is set by adding
the initial conditions using a separate adder
The integrator itself is set to zero with a
single switch.

Electronic Switch
(suitable for resetting integrators).

+Vs

e -Vs

Features. Diode D, is reverse biased by a
value of the control voltage (e.) greater than
2 volts and the output from the unity gain
inverter causes D, also to be reverse biased.
Under these conditions the diode bridge
D;, Dy, D, and Dg is conducting, and a
conducting path exists between points A
and B. With a negative value of control
voltage D, and D, become conducting and
the bridge diodes are reverse biased, opening
the path between points A and B. When
the switch is to be used as an integrator,
reset points A and B are connected across the
integrator feedback capacitor.

Integrator with A.C. Coupling.

R
.—"—
Ci Ry Ct
;_ll—/vvv_:D—
3
“ L
i |
R
B 8
sl X

Ditterentiator Integrator

wWww.americanradiohistorv.com

333

With Ci Ry =C(R; =~
€o jwr

\ 8 1
€ | -'-jw'r) R]erw

Features. For integrator applications not
requiring a response down to d.c., relay
resetting may be dispensed with and
integrator  drift leading to amplifier
saturation can be prevented with a circuit of
this type. The circuit acts as an integrator
for frequencies w > 1/7; for frequencies
below this value it acts as a differentiator.

Differentiators

Simple Differentiator.

-6dB/octave

+6dBJoctave 12dB/octave

£ Differentiator

response
e ' I:g ®
®=CrR
Bode plot for simple difterentiator
del
| C—
: dt
€o
But | | =
t t R
dC|
Thus e CR —
- dt
Alternatively we write
€y Z
e Z
e .
2= —jwCR
€

The simple differentiator circuit shown
above is not realisable in practice. The
Bode plot for a simple differentiator
response (ep/e; - JwCR) cuts the unity
gain axis at a frequency w = I1/CR; the
gain then increases with frequency at a rate
approaching 6 dB/octave. The rate of
closure between this curve and the open
loop response curve for an amplifier having a
6 dB/octave roll off is thus 12 dB/octave,
making the simple differentiator circuit in-
herently unstable. Also since the gain of
the circuit increases with frequency it is very
susceptible to random noise.

Achieving differentiator stability

A resistor R, (see next page) placed in
series with the input capacitor prevents
instability and helps to reduce high
frequency noise. Further it reduces the
effective magnitude of the capacitive loading
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Achieving Differentiator Stability.

R C
4 Y i
|
o 5,
' |
=
dB
$ AvoI
Q0 Bode piot
ey

6dB/octave

on the signal source driving the amplifier.
At frequencies above w; = I/CR, the
amplifier acts as an inverter with gain
—R/R, and the rate of closure between the
open loop and closed loop response becomes
6 dB/octave thus ensuring closed loop
stability. The frequency w, is arranged to
be greater than the signal frequencies of
interest.

Reduction of Differentiator Noise.

Ce
—
R
Ry C
—‘—VWV—Il—‘
i ]
\ v
1.
dB
4 Avol
|20 P/
ey
_6dB/octave

1 ) -_I:gw
w1=6_\>—1
=-CT§

Improved rejection of high frequency
noise may be obtained by the connection of
a capacitor Cy in parallel with the feedback
resistor R. If CR, is made equal to CyR the
two networks have the same break frequency
and combine to attenuate frequencies above
w; = 1/CR,. The circuit is now in fact
identical in form to the a.c. integrator
considered earlier.

Like the operational integrator the
differentiator circuit can be adapted to
summation by the addition of appropriate
input paths; also by making use of the non-
inverting input terminal of the amplifier a
difference differentiator can be achieved.

Summing Differentiator.

Ct
Cq =flies
Sy
C2 R
Co——qb—
C
ea——"i—-
4
2o
v
A
de, de, de,
€= — [CIRE + CQRE + CSR dt
Difference Differentiator.
d Ct
e =CRG (e, —¢)  ;-ib=,

dt ! !

&
e —

er—|

Book Review

Intended primarily, but by no means exclusively,
as a text for university electronic engineering
students, who are expected to have the necessary
theoretical background but who may be rather
‘‘green” as far as practical knowledge is concerned,
“Amplifying Devices and Low-Pass Amplifier
Design” by E. M. Cherry and D. E. Hooper is
an outstandingly good book.* This explains certain
features which may seem, at first sight, to be rather
unbalanced—for example, in Chapter 1, appear
the words “a knowledge of manipulation in the
complex frequency plane is assumed in this book”,
whereas, in Chapter 17, the resistor colour code
is given and explained.

The two Australian authors, already well-known
for their valuable published papers,t have both
spent a good deal of time in industry as well as
in the teaching profession, and while theoretical
matters are presented in an exceptionally sound,
and sometimes novel, manner, there is a commend-
able emphasis throughout the book on the non-
ideal, or engineering, aspects of design.

Though most of the discussion is, of course,
concerned with transistor circuits, valve circuits
are also considered, and a very well thought out
treatment of the charge-control concept provides
a unifying approach embracing ordinary transis-
tors, f.e.ts and valves. The inclusion of a good
deal of valve material is defended partly because
valve equipment is still in widespread use, but also
because it helps to emphasise the continuing
tradition in good electronic circuit design, which
goes back for more than thirty years. It is argued
that this should be valuable to the increasing num-

* John Wiley & Sons (1968), 1036 pages, price [14.

1 e.g. E. M. Cherry, “An engineering approach to the
design of transistor feedback amplifiers”, J. Brit. LR.E.,
Vol. 27, No. 127, Feb. 1963; and E. M. Cherry and
D. E. Hooper, “The design of ide-band transistor feed-
back amplifiers”, Proc. 1.E.E., Vol. 110, No. 375, Feb.
1963.
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ber of young engineers who seem unaware of the
significant developments of the valve era and
make “new” discoveries of well-established
techniques.

It is very refreshing, for once, to see great empha-
sis laid on the importance of mutual conductance
as a transistor parameter, and a debunking of the
widely held notion that a transistor must be regarded
as a current-operated device, quite different in
nature from a valve. It is therefore not surprising
to find that the authors have a preference for the
hybrid-» equivalent circuit.

The great advantages of minimising interaction
between amplifier stages by intentional mismatch-
ing are clearly presented, and it is shown how this
technique leads to simple and predictable designs.

The discussion of transistor parameters and
their dependence on type, working conditions and
temperature is particularly good, and the authors
are not afraid to say “If the general nature of a
transistor is known, an intelligent guess is often the
best way for arriving at its parameters”.

While statistical ideas about reliability are well
presented, it is emphasised that significant improve-
ments come more from careful investigations
of the physical reasons for failures than from the
mere use of more impressive statistical techniques.

There is a short, but very good, summary of
transistor physics, an extensive treatment of
negative feedback principles and practice, and a
good deal of sound information on non-linearity
distortion, transformers, Lf. and h.f. compen-
sation of amplifier stages, d.c. amplifiers, class
B amplifier, secondary breakdown, overload
effects, distributed amplifiers, integrated circuits,
and a very down-to-earth chapter on *‘Components,
Construction and Reliability”. This last chapter
contains the comment “If pen-and-paper design is
an art, then completion of the job to the hard-ware
stage is an art of a higher order”.

The sections on noise were found a little dis-
appointing, seeming to make some topics appear
rather more difficult than necessary. Indeed,
if any adverse criticism of the book as a whole
is possible, it is that, out of a praiseworthy enthu-
siasm to be very thorough and accurate, the authors
occasionally make it difficult for the reader to
see the wood for the trees.

A few rather unconventional terms and symbols
are used, but they have been carefully chosen
and add character to the exposition. The term
“dynamic response” is used to mean either frequ-
ency response or time response, according to the
context. “Spot noise’’ means noise at a particular
frequency. And a pear-shaped symbol is used for the
active device, when it is not desired to be specific
as to whether it is an ordinary transistor, an f.e.t.
or avalve.

Another good feature is the inclusion of 65
pages of practice examples at the end. Many of
these are of a type very different from those usually
given in examinations. There is quite a lot of
explanatory text in some of the exercises, which
thus constitute a valuable appendix to the main
text. The associated questions are sometimes of
a design type, not having a unique correct answer,
and they are often very thought-provoking. The
authors say that such problems do not result in
an increased load on the teacher, for the circuits
designed can be built and tested experimentally.

The style of writing is consistently” excellent,
as also are the printing and diagram drawing.
Almost no errors have been spotted, and it is
evident that the book, which took five years to
write, has been prepared with very great care.

It seems most unfortunate that the publishers
have decided 1o set the price as high as £14, which
will surely prevent most private individuals from
buying it, though it is 10 be hoped that all technical
libraries will do so. However, it would be money
well spent for anyone who is prepared to study the
book thoroughly and derive the full educational
benefit from so doing.

P. J. BAXANDALL
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Letters to the Editor

The Editor does not necessarily endorse opinions expressed by his correspondents

Who’s to blame?

I have been investigating a number of commer-
cial transistor amplifiers in order to select
one to work in combination with a popular
“bookshelf” loudspeaker for use as a monitor
loudspeaker in the very confined space of
mobile sound-control rooms.

Included in the specification to be met
by these amplifiers was that they should
provide 10 watts r.m.s. into 15, distortion
products at this or any lower power not to
exceed 0.1% at 1kHz, or 0.2% at 100Hz.

Although some amplifiers met this speci-
fication, even they produced noticeable
distortion on programme when driving the
bookshelf speaker.

The manufacturers of the commercial
loudspeaker quote a value of 8 to 15() as the
speaker impedance. Inspection of the combin-
ed impedance and phase angle curves obtained
for this unit (Fig. 1) however reveals a resis-
tive impedance of 45€2 at 70Hz, 25Q at
2kHz and about 8(2 elsewhere. Thus, when
driving the speaker, the power capability
of an amplifier which will supply 10 watts
r.m.s. in 15 will be halved at 2kHz.

But this is.not all; the above figures refer
to r.m.s. sine-wave power. What happens
when the amplifier handles programme?

The impression of loudness gained by the
listener is a subjective effect based upon
the integration of sound energy over some
unspecified time. Since the ear determines
loudness by the energy in the waveform and
not by the amplitude alone, it seemed a good
idea to examine the relationship between the
peak and r.m.s. values of programme wave-
forms. For a sine wave peak value equals\/ 2
times the r.m.s. value, but for a miscellany of
live programmes, the peak value was found to

be, on average, 2.86 \/2 times the r.m.s. value.
Consider the effect of this on say an
amplifier with a 50 volt rail. Maximum r.m.s.
(programme) voltage across load
50

zm =6.2V r.m.s. prog.

But resistive impedance of the loudspeaker is
45Q at 70Hz, therefore maximum r.m.s.
(programme) power which can be supplied
to the loudspeaker without clipping
6.2°
e 0.85W

This means that using a low efficiency
loudspeaker of the type described, there will
almost always be some clipping distortion
at a reasonable listening level, particularly
when, as is likely, some bass lift is used. The
effect of the clipping will depend on the time
clipping actually takes place. Tests published
by the B.B.C! indicate that distortion due to
such chipping 1s inaudible if the period is
shorter than 2.5ms. As the length of the
period increases, the sound becomes brighter
until perceptible distortion occurs.
W. R. SEYMOUR,
New Malden,
Surrey.

'B.B.C. Engineering Training Supplement No.6.
“Programme Meters”

Sterile symbology

It has been said that a camel is a horse
designed by a committee and indeed, the recent
publication by the British Standards Insti-
tution of Section 22 to BS.3939: ‘Block
symbols for telecommunications transmission
and general applications”, must rank as the
outstanding night/nare of the season.
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Frequency (Hz)

(W. R. Seymour)
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22.7.6 22.13.24

The essence of block diagrams is the re-
moval of all extraneous detail so that the
reader is able to see what the device achieves.
Ther€ is not, or should not be, any need to
show how that end is achieved; this is the
proper purpose of the circuit diagram. Thus
Section 22 is something of an enigma merely
because of its existence.

The very first symbol, an open square, is
the only one which is relevant to a block
diagram; inside it should be written the
function of the equipment that it represents.
Oddly the second symbol is an alternative to
the square namely an oblong. This basic pure
simplicity becomes suspect however when the
rectangle appears again as symbol no. 22.12.1
where it represents exchange equipment and
yet again as symbol no. 22.13.2 where it
represents an unspecified material in lasers
and masers.

The third symbol is equally pleasing to the
simple mind; a straight line represents a signal
path and also, no. 22.9.11, tape printing (a
qualifying symbol).

In 22.2.1 a square with a capital G printed
inside it, represents a non-rotating generator
(the user of this symbol must be careful not to
confuse the reader with a different G which
represents conductance); and in 22.6.18
where, with a capital B printed inside it
(nothing to do with susceptance) it represents
a phasechanging network. In case of con-
fusion the B may be replaced by ¢ ; I wonder
Y? I am slightly startled by the symbols for a
non-rotating sawtooth generator (dentist’s
drill?) and a non-rotating noise generator.

Attenuator symbols nos. 22.6.1 and 22.6.2,
consisting of squares with the letters dB
inside, might be mistaken by the simple-
minded for amplifiers, but maybe dB uses less
ink than arr.

In the same section the distinction between
an attenuation equalizer and a pre-emphasis
device is too fine for me but it does help with
the impression that the following symbols, for
expander and compressor, relate to band-
width changing devices.

My favourite (22.6.8) is the interference
suppressor which can only be interpreted as
an all-stop filter; and very effective too.
Symbol no. 22.7.6—equipment for connecting
a 4-wire input to either a 2-wire output or a
4-wire output depending on the receipt of a
control signal-—has two inputs and two out-
puts and appears to consist of a terminating
set, a balancing network and a perforated
tape; presumably the tape stores all the
possible control signals.

The Section closes in style. Symbol
22.13.24 represents a maser used as an
amplifier with external permanent magnet and
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with crystal in cavity resonator window-
coupled to rectangular waveguide and loop-
coupled via a coaxial cable to a pump
generator; it is probably coincidence that it
closely resembles a flushing toilet even though
the generator is non-rotating.

Will this madness ever cease? Were I to
translate a German document into French and
send it along to a Kurdistan reader with a
French dictionary I might well be certified
but apparently it is acceptable to present
technical information in code and tell the
reader to buy an expensive copy of BS.XYZ
if he wishes to untangle it. If BS stands for
British standard why cannot we use English
instead of hieroglyphics?

K. H. GREEN,
Slough, Bucks.

Television v.h.f. bands

With regard to J.H.W’s article “Is there a
future for the television v.h.f. bands?” in the
May issue, it would seem thar he fears that
some or all v.h.f. television transmissions will
be closed down seven years after duplication
of BBC-1 and LT.A. commences. This is
not at all the case. It is true that the ultimate
objective of duplication of 405-line services
in the u.h.f. bands on 625 lines and in colour
is the closing down of the former, thus leaving
the v.h.f. bands free for re-engineering 10 625-
line standards. But no 405-line service will
be closed down until an adequate 625-line
service is available to replace it.

It may be that J.H.\X’s seven-year period
has come from the fact that this duration is
considered to be the average life of a television
receiver but we are all aware that, assuming
the average life to be close in value to the
median life, 50% of receivers will last longer.
than seven years; in fact appreciable numbers
may last very much longer. The life of tele-
vision receivers is one important factor, but
another is the need to ensure the existence of
adequate field strengths of 625-line television
services before the shutting down of the
405-line ones.

H. T. GREATOREX,
Engineering Information Department,
B.B.C., London W.1.

We were surprised to read the comment by
JJH.W., that the receiver industry seems
wary of offering single-standard u.h.f.-only
sets in advance in those areas where all three
existing programmes will be available on u.h.f.
625 lines.

Since the earliest forecast date for the
BBC-1 and LT.A. 625-line programmes
(in the first four major regions only) is still
some months away, it should be obvious that
there is no demand for these receivers as yet
and any supplies delivered to dealers would,
therefore, remain in their stock until nearer
the opening date. Designs of single-standard
sets are, of course, ready, and some manu-
facturers have started production, to be held
in stock for the time being.

His other comments regarding the con-
tinued manufacture of dual-standard receivers
are also rather misleading; the facts are thata
little under half the population will still have
to depend on v.h.f. for their 405-line BBC-1
and I.T.A. pictures at the end of this year, and
although this number will steadily decrease

over the following few years there will still
be a significant proportion unserved by u.h.f.
in the mid-"70s. Naturally therefore, manu-
facturers will continue the production of dual-
standard sets for some years to come to serve
these viewers.

The receiver manufacturers are once again
faced with the difficult problem of planning
their advance production without knowing all
the facts.

R. L. BOOTH,

British Radio Equipment
Manufacturers’ Association
London W.C.1.

Logic display aid

In the design of the Wireless World Logic
Display Aid described by B.S. Crank (May
1969), it is hard to jusufy the effort in dis-
playing a Venn diagram at the same time as
a Karnaugh map. It 1s a fact when three
variables are involved, each device is a topo-
graphical transform of the other and both
convey the same information. The figure
demonstrates this point far better than any
words can.

Although the Venn diagram is excellent for
presenting the idea of overlapping sets, and
this was its original purpose, the Karnaugh
map is far more useful particularly in switch-
ing theory. It can be exiended 10 cover any
number of variables, while the Venn diagram
is restricted to three. Furthermore, the
arrangement on a regular matrix makes
visualization of the functions represented
much easier.

B8 A B A

~CEY B

c
C/
A
B A B8
1[2]3)4 112]|3|4
slelzls)| |[5]6]7]®
C/ C Karnaugh

It would probably be worthwhile to rede-
ploy the components so that the size of the map
could be varied. Then it would be possible
to show a three variable map on 2 X 4 matrix
and the Venn diagram would be superfiuous.
F.E. SANVILLE,

Bath University of Technology.

The author replies

Mr. Sanville’s letter is most interesting and he
is of course quite right in pointing out that the
Karnaugh map and the Venn diagram both
convey the same information; this is to be ex-
pecied as they both consist of a number of
overlapping areas.

It is difficult to understand why Mr.
Sanville suggests omitting the facility for
showing the Venn diagram when he him-
self points out that the Venn diagram and
Karnaugh map have different purposes. The
Venn diagram is excellent for presenting
the idea of overlapping sets and is, therefore,
particularly suitable for the beginner. The
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Karnaugh map, on the other hand, has alarger
number of other uses and may be employed
in more advanced instruction and circuit
design. In any case, there is no reason why
they should both be displayed at the same
ume; in fact the basic instrument cannot
do this. The extra circuitry for multiple dis-
plays, added as modifications, is minimal.

It would be possible quite easily to vary
the size of the map. However, this would
require extra front panel controls and was
rejected for this reason. With the display
as it stands, and if only three variables are
employed, the Karnaugh map appears twice
in the same matrix.

Finally, if the user was prepared to leteach
dot represent a particular combination then
up to ten variables could be accommodated.
(1024 dots).

B. S. CRANK.

Negative feedback & hum

[ am afraid Mr. G. W. Short (March issue
p.116) has fallen into a trap with his suggested
“swinging diode” arrangement. He has been
unwise enough to assume that music 1s invar-
1ably scored throughout the sound spectrum
and that signals occasioning sufficient current
drain to cause the diode to be biased into
conduction will contain enough bass infor-
mation to mask the hum.

A particularly unpleasant case that comes to
mind is of high woodwinds playing loudly
resulting in heavy current drain whilst noth-
ing is playing in the bass.

Mr. Short is, however, not alone in his mis-
take. Many commercial amplifier designers
rely on the fact that at low currents a simple
single capacitor power supply is relatively
smooth and they too rely on the music mask-
ing the hum that arises when the current drain
increases. Mr. J. Dinsdale has found an
example where the hum from such an arrange-
ment has beat with an organ pedal note giving
especially unpleasant sound, 'so the arrange-
ment appears vulnerable from both treble
and bass signals.

The heater winding of a mains transformer
from discarded valve equipment makes an
effective, if rather bulky, choke, or a low-grade
power transistor may be used as an active
filter for similar cost to the power diode Mr.
Short suggests.

I. G. ABELSON,
London N.14.

The author replies:

I suppose it is possible to find some kind of
input signal that will show up the defects of
any design. If Mr. Abelson is trying to make
the point that a well smoothed power supply
is better than a badly smoothed one then it
goes without saying, but I suggest that there.is
another way of avoiding his particular diffi-
culty, namely to turn down the volume!

My own amplifier design was a cheap and
cheerful medium-fidelity job. In the case of the
commercial designs which he criticises (which
are presumably hi-fi amplifiers) I think it is
as well to remember that there are two dis-
tinctly different ways in which ripple on the
supply line can impair the performance.

The first is straightforward entry of the
hum into the amplifier circuit, where it gets
mixed up with the input signal and appears
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at the output. This is avoided in good com-
mercial designs. The other is that with large
signals the ripple causes intermodulation
without ever finding its way into the signal
path as usually understood. The mechanism
can be seen with reference to Fig. 1, which
shows the output of a rather badly smoothed
mains supply unit. The mean voltage is
V,, but the troughs of the ripple take the
voltage down to V,. As signals of increasing
amplitude are applied a point is reached
where the amplifier is overloaded at V,.
The tups of the signal wave are thus
modulated by a 100Hz sawtooth, and the
result is a nasty buzz or rattle. If the signal
frequency is- nearly harmonically related to
100Hz beats will be heard as well.

It will be obvious that this effect occurs
only when the amplifier is driven so hard that
it would be almost at the point of overload
even if the supply were perfectly smooth.
Improving the smoothing, even in a supply
with peak-to-peak ripple of 20% of the mean
d.c. voltage will produce less than 3dB more
distortionless output. The improvement may
well be worth having, especially if you have an
old mains transformer going begging, but it
is not spectacular. In a commercial design,
it would be cheaper to raise the supply voltage
n the first instance, and hope the purchasers
#ll not try to get a quart out of a pint pot.

The use of a transistor in an active smooth-
ng circuit will usually reduce the available
sower output still further. The transistor must
1ave enough collector-emitter voltage even
-uring the troughs of the ripple. At the sort of
urrents involved this knocks about 1V off
he available supply voltage.

3. W. SHORT

Audio amplifier performance

have read with great interest the excellent
state of the art” review, of high-quality
udio amplifier design, given by Mr. R.
¢illiamson in the June issue and I applaud
-he common sense and lucidity of his apprais-
il. However, in the section dealing with the
design of the output stages, Mr. Williamson
uggests that the problems associated with
-lass B designs are either non-existent or are
f a temporary nature, and I am left with the
nhappy feeling that this may be an over-
mplification of the problems involved.

It is clearly desirable to devise techniques
) instrumental measurements to quantify
1e performance of audio amplifiers, in order
1at progress in this field can be put on a
roper basis, but we are, unhappily, still in
1¢e state in which there is not general agree-
1ent on the correct measurements to make
) predict the acceptability of the result to
1e listener. In these circumstances, we still

have to rely on the evidence of our ears to
tell us whether the performance of a given
design is good or bad, and some of this
evidence suggests that class B transistor out-
put stages are sometimes less pleasing to
listen to than the performance on paper
would suggest.

Because the most noteworthy outward
and visible difference between class B tran-
sistor amplifiers, which may sound un-
pleasing, and the traditional thermionic valve
class A power amplifiers, which usually do
not cause auditory offence, is the kink in the
curve of an output sinewave as the voliage
waveform intersects the axis, the audible
malfunction is usually categorized as ‘“‘cross-
over distortion”, and assumed to be due to
dissimilarities in the two halves of the out-
put stage, to be minimized by symmetry and
made negligible by negative feedback.
However, when these steps have been taken,
and the purity of the sinewave performance
is such that the measured harmonic
distortion is of the order of 0.02%, the
difference in performance is still audible. I
believe that this is due 1o three separate
things.

(1). The reduction in harmonic distortion
due to crossover phenomena is normally
accomplished by the use of substantial
amounts of loop negative feedback, taken
around a loop containing, of necessity, a
large number of phase shifting elements. The
provision of an adequate gain and phase
margin of stability increases in difficulty as
the number of elements within the loop and
the feedback factor is increased, so that
beyond a certain point the reduction in the
nominal distortion content is offset by a
worsening  in  transient  performance.
However, this is only part of the problem, in_
that when a transistor which is conducting is
driven into cut-off the input impedance
abruptly changes from a large capacitance in
parallel with a low non-linear resistance into
a very high resistance in parallel with a
much smaller voltage-dependent capacitance.
At this transition the loop feedback stability
margin may be much impaired, but this may
not be visible except on an arrested transient
which stops short somewhere near the cross-
over point. Such waveforms do occur in
speech and music.

(2). Although it may be desirable to con-
struct systems in which the two halves of the
output stage are symmetrical, this is not
possible because p-n-p and n-p-n transistors
rely for their action on different types of
current carriers. This leads to differences in
the transfer characteristics, especially at the
higher frequencies, and can cause a “point
of inflexion” distortion on transfer from one
to the other, which is indistinguishable on a
distortion meter from crossover distortion.

(3). Hole storage. When a transistor which
has been conducting heavily is abruptly
turned off—as can readily happen in a class
B audio output stage—the presence of un-
collected minority carriers within the base
region prevents the current flow from ceasing
as rapidly as would be expected, and for a
brief period the transistor behaves as a resist-
or (or even as an electrical delay line) giving a
current output uncontrolled by the poten-
ual on its base. P-n-p transistors suffer more
from this problem than n-p-n ones because
of the nature of the carriers, and although
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this problem can be minimized by the use of
transistors with a high transition frequency,
and by using low resistance base-emitter
return paths, this is a source of transient
distortion which may be worsened rather
than improved by the use of full com-
plementary symmetry in the output stage.

Although transistor and circuit de-
velopments are likely to minimize the import-
ance of these effects, some of these are quite
fundamental in their nature, and liable al-
ways to be a potential source of difficulty in
class B designs, unless elaborate measures
have been taken to circumvent them. The
recognition of this fact and the adoption of
alternative class A circuitry may, in fact, be
good economic sense in high-quality systems,
and not a ‘‘sweeping of problems under
the R. & D. carpet” as was implied.

However, if the economies of class B
operation are really so necessary, and the
shortcomings of this system are, on balance,
more conspicuous at low volume levels,
surely the answer is to use a system which
operates in class A up to a watt or two, and
retreats into class B on the transients where
the higher powers are momentarily de-
manded.

J. L. LINSLEY HoOD,
Taunton,
Som.

The Emley Moor saga

I enjoyed reading the little piece in your June
issue (p.256) about the remarkable achieve-
ments of the I.T.A. at Emley Moor following
the collapse of their 1250-foot mast. But I
expected tosee some referenceto therestoration
of the BBC-2 service, because our u.h.f. aerials
were also on this mast.

BBC-2 was, in fact, back on the air at
Emley Moor after only 44 hours, using a
temporary 60-foot mast. True, this provided
only a limited service but this was consider-
ably extended (10 more than 2 million
people) when we brought into use a 300-foot
mast on Easter Monday. This mast, made up
from two 200-foot masts stored at Skelton
in Cumberland was brought to the site and
erected in four days. This must be some sort
of record!*

H. T. GREATOREX,

Engineering Information Dept.,

B.B.C., London W.1.

*It is indeed. We apologise for the oversight. ED.

Motor using piezo-electric
effect

In the description of the above motor given in
the May issue, page 227, there is an error in
the first paragraph which can be corrected by
interchanging the two phrases in line 12. This
would then read ‘clamping the first magnet,
de-energizing the other magnet.’

This error is important in that it would
prevent the motor from resisting an applied
load since it implies that at one stage in the
stepping cycle both clamps are off. In the
sequence actually used this conditioncan never
occur and at least one clamp is energized at
all times.

GORDON C. JOYCE,

Royal Radar Establishment,
Gt. Malvern,

Worcs.
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Personalities

Group Captain E. Fennessy,
CBE., BSc, FILEE., managng
direcior of the Electronics Group of
the Plessey Company, has accepted
the invitation to become managing
director, telecommunications, of the
Post Office. Gp. Captain Fennessy
joined the Plessey Group in 1965
when they acquired the ground
radar and data-handling divisions of
Decca Radar of which he was man-
aging director. Gp. Capt. Fennessy,
who is 57 and a graduate of London
University, served on the staff of No.
60 (Radar) Group, R.AF., for the
major part of the war having previ-
ously been with the original Air
Ministry radar research team at
Bawdsey Manor from 1938. He
joined the board of the Decca Navi-
gator Company in 1945.

G.oup Captain E. Fennessy

E. A. W. Spreadbury, F1.ERE,
for the past two and a half years
editor of our associate journal Elec-
trical & Electronic Trader, has
retired. He joined the T.ade
laboratory staff in 1937 and was
technical editor for 25 years unul
his appointment as editor n 1966.
Prior 10 joiming the Trader Mr.
Spreadbury spent 14 years in the
radio industry. Mr. Spreadbury
has also retired from the chairman-
ship of the Society of Electronic
and Radio Technicians which he
has held since the inauguration of
the society in 1964. The new
chairman of S.ERR.T. is Kenneth
Tempest, head of the Elecirical

Engineering  Deparument, Car
shalton  College of  Further
Education.

Professor Kurt Hoselitz, ’h.D.
F.Inst.P, F.LE.E., has been appoint-
ed director of the Mullard Research
Laboratories. Dr. Hoselitz, who is

Prof. K. Hoselitz

52, was educated at the Universities
of Vienna and Bristol. He gained his
Ph.D. at Bristol in 1942 and subse-
quently joined the Permanent Mag-
net  Associauon as a research
scientist. In 1952 he joined Mullard
Research Laboratories to estabiish
the Solid State Physics Division and
for the past five years has been
deputy director of the Laboratories.
He is a wvisiung proiessor in
physics at the University of Surrey.

Appointments designed to streng-
then the development of electronic
and space systems activities of the
Guided Weapons Division of British
Aircraft Corporation outside the
guided weapons field are announc-
ed. D. Rowley, MAA, FRAeS, is
appointed executive director re-
sponsible for the overall manage-
ment of the electronic and space
systems activities comprising the
Space and Instrumentation Group
at Bristol and the Precision Pro-
ducts, Industrial Products and
Plastic Products Groups at Steve-
nage. Mr. Rowley was previously
general manager at Bristol. A. T.
Slater, M.BE,, M.A,, is appointed
general manager of the G. ¥
Division and S. A. Smith, MA,,
AF.R.AeS, is appointed general
manager Bristol Works. Mr. Slater
was previously general manager,
Stevenage, and Mr. Smith, deputy
general manager, Bristol.

Three new appointments are an-
nounced by the Weapon Systems
Division of Ferranu Ltd., Wythen-
shawe, Manchester. A. M. Bell,
B.Sc., will in future be responsible
for promoting and co-ordinating the
sales of all military electronic equip-
ment. He has been associated with
the Ferranti systems for Blood-
hound ground-to-air missiles for 15
years, including four vyears as
resident engineer in Australia. F. W,
Gee now has special responsibility
for technical liaison on future
radar, sonar and wvisual training
simulators. Until recently he was a
Flight Lieutenant at the R.A.F’s
Radio Introduction Unit. P. W.
Smith, BSc, is 10 lead a new
group which will be responsible for
the preparation of engineering pro-
posals and for product planning
within  the Weapon  Systems
Division. Mr. Smith has been
closely involved with the develop-
ment of Ferranu computers and
display systems.

John V. N. Granger, A B, MS,
Ph.D.,, chairman of the board of
Granger Associates, Palo Alto, Cali-
fornia, has been nominated for pres-
ident of the Instutute of Electrical
and Electronics Engineers in 1970.
At Harvard, Dr. Granger became a
teaching fellow in physics and com-
munications engineering, instruct-
ing in the pre-radar school for Army
and Navy officers. During World
War Il he joined the Anglo-
American team working on radar
at T.R.E, Great Malvern. Dr
Granger entered Harvard again in
1946. A year later he became a
research fellow in electronics and
group leader in the Electronics
Research Laboratory. He earned his
Ph.D. in 1948 with a thesis on
low-frequency aircraft aerials. In
1949, Dr. Granger joined Stanford
Research Institute to organize and
supervise the aerial research pro-
gramme. He resigned in 1956
when he formed Granger Associates.

John Leith, who joined what is
now SGS (United Kingdom: Ltd.
three vears ago from Rank Bush
Murphy, where he was engaged on
development work on radio receivers
and record players, has become
sales manager of the Consumer

A

¥. Leith
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P. Hubbie

Dept. During the early part of his
career he spent two years in the
United States working in the De-
velopment Lab. of Radiation Incor-
porated, Flonida, and prior to join-
ing Rank Bush Murphy was with
Multitone. SGS also announce the
appointment of Paul Hubble as
distributor co-ordinator. Mr. Hub-
ble, who 1s 37, joined SGS two and
a half years ago. He was at one time
Midlands representative for the Sub
Assemblies Division of the Mullard
Equipment Co. Lid. (now MEL
Equipment) and before that spent
three years on digital control equip~
ment sales with the Instrument
Division of Ericsson Telephones
Lid. (now Thorn Bendix).

Geoffrey Laycock, M.Sc., F.Inst.P.,
United Kingdom marketing
and sales manager for Honeywell’s
Computer Control Division, has
been appointed director of market-
ing for the Northern Europe re-
gion. Based at the Watford sales
headquarters, Mt. Laycock will con-
trol all marketing and sales activities
in Great Britain and Scandinavia, as
well as export activities to some
other countries. He has been with
the Computer Control Division
since 1ts formation in 1966. Prior 10
that he was manager of the special
systems division within the Indus-
trial Products Group. Mr. Laycock
is a graduate of St. Andrews Uni-
versity. Honeywell also announce
the appointment, within the Nor-
thern Europe region, of Richard
Killick, M.A. 'Cantab.), as director
of engineering. He will be based at
the divisional systems engineering
headquarters.at Hemel Hempstead.
Previously chief engineer of the
division’s  systems  development
team, Mr. Killick has been with
Honeywell since early 1967. Prior to
joining the company he was man-
ager of technical support activities
within  G.E.C’s computers and
automation group.

G. R. Gamble, an honours gradu-
ate in physics from the University of
Surrey, has joined Brookdeal Elec
tronics Lid. as applications engineer
After leaving university, Mr. Gam
ble, who is 25, joined the Plessey
Company as a communications de
velopment engineer in the Electron
ics Design Development Unit, whert
he stayed untl taking up hit
present position.


www.americanradiohistory.com

WW--297 FOR FURTHER DETAILS

AL i TG O e U d 1e 11U L Conedlaee Ay
ragh quality and reliability of Efecirosil glass-tin-oxidc
resistors in instruments, telephone exchanges,
computers, automation, missiles and, in fact, in every
type of electronic equipment. Over and over again
glass-tin-oxide proves its superiority. For example,
recet independent tests by a major equipmen:
manufacturer showed that Electrosil 100 p.p.m. C5
resistors gave a more consistent performance cn foad
and temperature stability than metal film resistors
by six competing suppliers.

E'ectrosil resistors owe their reliability to the unique
glass-tin-oxide construction. Consistently high quality
is assured by a most thorough programme of Quality

|
2y )} |
OV lrg oy u W T ROl idinac e 0 puslan el Lot

our plarit)

Ine>.<pensive components initial'v, Electrosil oxide
resistors work cn for decades saving you maintenance
and replacemer:t costs. (Therein lies their irresistibility).

Electrosil Ltd , P.O. Box 37, Pallion. Sunderland,
Co. Durham. Tel. Sunderland 71481. Telex 53273.

Electrosil

LIMHED

have the experience

The one thatkeeps on
resisting is the one you
can't resist

Anyway,that's what more and
more people are telling us
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SALES NOW
EXCEED
£12,000,000

More and more
countries are buying
Marconi Self-Tuning
h.f systems...

MANPOWER

B Centralized station control by one man
who need not be technically skilled.

m Full remote control of transmitting
and receiving complex extends this
concept to allow complete stations to
be unmanned on a routine basis.

B Built-in MST reliability means that
only a nucleus of high grade
technicians required to service a full
h.f complex.

m Reduction of manpower require-
ments can be of the order of 5 to 1.

and one good reason is:

ECONOMY IN SKILLED

and other good reasons are:

Reduced capital outlay

MST designs reduce demands for space, and need
for standby equipment. Installation costs are
decreased.

Increased reliability

Maximum use of solid state techniques plus the
use of wideband amplifiers reduces number of
moving parts, gives higher reliability and longer
equipment life.

Traffic interruption reduced
Frequency changes and retuning accomplished in
less than one minute without loss of traffic.

World-wide acceptance

30 countries throughout the world have ordered
more than £12,000,000 worth of MST equipment
to improve their communications services.

Marconi telecommunications systems

The Marconi Company Limited, Radio Communications Division, Chelmsford, Essex, England

LTD/H762

Member of GEC-Marconi Electronics Limited

WW-—073 FOR FURTHER DETAILS
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New Products

B.C.D. Programmer

A clever idea is a new b.c.d. programmer manu-
actured by Ghielmetti, AG, of Switzerland, and
narketed in this country by Data Precision
Equipment) Litd. The programmer is based on a
mall plastics block which contains four switches
-hat are operated by a plastics plug engraved with
-he decimal number it is desired to programme.
iach plug has raised surfaces that actuate the
witches in such a way as to form the desired
iinary code. The blocks containing the switches
nay be plugged into 3mm matrix boards or fitted
o printed circuits. The blocks and the plugs are
vailable in a variety of colours and any four-bit
nc.d. code can be accommodated. Complete
rrogrammes can be stored by fitting the plugs into
sheet which holds them captive, in this way
ntire programmes can be changed in a single
-peration. Data Precision (Equipment) Ltd,
.ondon House, Duke St., Woking, Surrey.
YW 305 for further details

Ainiature Mains
“ransformers

range of miniature power transformers is avail-
dle from Belclere. Using 240V 50Hz primary the
llowing outputs are provided: 3-0-3V at 200 mA
ype ES3876), 6-0-6V at 100mA (1ype ES4147),
-0-9V at 66mA (type ES4148), 12-0-12V a1 50mA
ype ES3874) and 20-0-20V at 30mA (type
$3875). If the centre-tap is not required the fol-
wing outputs can be obtained respectively:
V at 100mA, 12V at 50mA, 18V at 33mA, 24V at
SmA and 40V at 15mA, Standard transformers are
r printed circuit mounting. They measure
5.4 X 25.4 X 19mm, are varnish impregnated and
st 15s 6d (773p) plus postage and packing. A
amped version is slightly larger and has 38mm
xing centres. Clamps are 6d (24p) exira and an
terwinding screen, if required, is 9d (4p) extra.
he Belclere Co. Ltd, 385/387 Cowicy Road,
xford.

"W 327 for further details

licrowave Impatt
)scillators

ew Impatt oscillators in the X and ] bands
mounced by Varian Associates, provide powers
"400mW at 10-12.4GHz, 200mW’ at 12.4-15GHz,
id 100mW at 15-17.5GHz. Improved thermal
nding between the semiconductor mesa and the
ode package permits more rapid dissipation of
:at developed at the junction and thermal co-
ficients of 10°C/W are now available. Because the
cillators operate in a relatively low Q circuit of
)0-150 they are suitable for operation in an
jection locked mode giving improvements in an
m. and fm. noise and frequency stability.
splications include parametric pumps, drivers

for Q-Band multipliers and Doppler transmitters.
Varian Associates Ltd, Russell House, Molesey
Road, Walton-on-Thames, Surrey.

WW 312 for further details

Sound Level Meter

K.S.M. Electronics are now marketing a sound
level meter designed to simulate a human ear and
provide objective measurements of sound levels
within a range extending from near audibility 10
above the pain threshold. Using an internal moving-
coil microphone, sensitivity is 24 to 140dB. There

is a built-in calibrator. The sound level meter is
battery-operated and its dimensions are 102 X 102
X 226 mm. K.S.M. Electronics Ltd, Bardmore
Works, Bradmore Green, Brookmans Park, Hat-
field, Herts.

WW307 for further details

Gas Laser

Scientificaand Cook Electronics Ltd, have developed
a small gas laser—model B.15. Power output
is 0.5mW uniphase and 1.0mW multiphase at a
wavelength of 6,328A. The beam diameter is 2.5m
approximately at the exit aperture. Weighing
about 4kg and measuring 9X9X 37cm the laser
runs off the mains, is guaranteed for 6 months,
and costs £96. Scientifica and Cook Electronics
Ltd, 4048 High Street, Acton, London, W.3.
WW 311 for further details

Memory Voltmeter

Model 5203 from Sintrom Electronics Lid, is a
portable broad-band (d.c. to 20MHz) instrument
capable of measuring, storing and displaying
pulses and transients as short as 50ns in the range
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0-1000V. The range can be extended to 30kV
using an external probe. Accuracy is 1% of full
scale for wide-band readings and 0.25% (+ 2 bits)
for narrow band. The peak value on the digital
display remains indefinitely until reset or until a
pulse of greater amplitude is applied. (Alternative
display versions are available giving an analogue
on a panel meter, or multichannel measurements
of transient voltages.) Other features of the instru-
ment include: provision for remote programming
of mode, range and reset; analogue output signals,
which may be used to drive a low-frequency

strip chart recorder; BCD output for simplified
interfacing with printers, card punches, and data
loggers; and off-scale and off-zero indicators
to ensure readout accuracy and sample and hold
capability. The dual-shielded cabinet prevents
radiated transient pick-up or common-mode
errors. Operation can be from battery or mains.
Prices from £480 for the analogue version. Sintrom
Electronics Ltd, 2 Castle Hill Terrace, Maidenhead,
Berks.

WW 304 for further details

““Chip’’ Capacitors

Multi-layer capacitor chips for incorporation into
integrated circuits are available from the Radio
Resistor Co. in a wide range of capacitance values,
with or without tin-plated electrodes. The range
is also available as complete components with
radial terminations and synthetic coated finish
in a capacitance range of 470 — 47,000pF.
Dimensions of the complete component are
approximately 7 X 5 X 0.06mm thick. Available
tolerances on both types are either +20% or
+10% and working voltage is 63V d.c. These
capacitors are manufactured by Rosenthal Isolatoren
G.m.b.H. UK. agents: The Radio Resistor Co.
Ltd, 9-11 Palmerston Road, Wealdstone, Harrow,
Middlesex.

WW 303 for further details

Test Waveform Generator

Feedback Ltd, announce the release of a solid-
state wavetorm generator, the TWGS00. The
instrument provides simultaneously sine, square
and triangular waveforms over the frequency
range 1.01Hz to 100kHz. Also incorporated is a
calibrated phase-shift control for the generation
of variable-phase sinewaves. Two main output
channels may be connected, via push-bution
switches and attenuators, to any of the seven wave-
forms available. One channel provides a level
up to 20V peak, the other provides normal or in-
verted outputs (or both) at levels up to 10V peak.
Both output amplifiers are accessible to external
input for the processing of external signals. All
waveforms are available at 2V peak-to-peak for
monitoring purposes. Comprehensive triggering
and gating facilities are provided. Initiated manually
or by external signal with independent trigger-
level and polarity controls, the instrument is
capable of operating in a variety of modes ranging
from single cycle to gated bursts of integral
numbers of cycles. The application of a voltage
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from O to 10 fully sweeps the decade range selected,
with the output frequency directly proportional to
the applied voltage. When used with a suitable
oscilloscope the generator provides all the neces-

(@ wwwe |

(]

sary facilities for frequency and transient response
testing, giving direct null balance readings.
Using an additional generator to sweep a partic-
ular frequency range, it is possible to generate
gain or loss against frequency displays on the
oscilloscope. Price {334. Feedback Ltd, Park
Road, Crowborough, Sussex.

WW 302 for further details

Meter-checking Alarm

The MA21C alarm system, from J. D. Jackson
Electronics, provides a method of keeping critical
meter readings under constant surveillance.
Warning of deviation from the correct reading
is given by a loud tone calling the attention of
the operator to the offending instrument. The
basic alarm is battery operated and portable. It
employs integrated circuitry and has facilities
for plugging in two photo-clectric sensor heads.
The heads are stuck to the front glass of the
instrument under observation, after which, passage
of the pointer past either head will trigger the
alarm. A single head may be used to detect either
a high or low reading, while two heads are needed
to cover both high and low readings. Alternatively
a single head may be set up over the pointer after
which deviation of the pointer in either direction
will trigger the alarm. The alarm will be actuated
regardless of the speed at which the pointer
passes the head and will continue to sound until
manually re-set by push button. The MA21C
may be applied to all kinds of pointer type instru-

ments including meters, thermometers and pres-
sure gauges and will function equally well when
used with cither conventionally marked instru-
ments or instruments with black scales and white
pointers. Effects of ambient illumination and
temperature variation are minimized by built-in
compensation whilst sensitivity is such that the
knife type pointer of an Avo model 8 test meter
may be readily detected. The instrument is ‘fail
safe’ in that the alarm will sound if drift occurs
under extreme environmental conditions. Battery
deterioration and bulb failure will also trigger
the alarm. J. D. Jackson Electronics, Egglestone
Works, Limbard Street, Newark, Notts.

WW 331 for further details

Metal Film Resistors

Morganite Resistors Ltd have increased their
range of “Filmet” metal film resistors by the
introduction of the FCSS. A | watt resistor con-

forming to DEF 5115, pattern RFG7-0.125, it
is available over the range 6 £ to 270 k Qwitha
temperature coefficient from +15 p.p.m/°C and
tolerances from +0.1%. E24 ohmic values are
standard, but other values can be supplied to

customer requirements. Morganite Resistors
Ltd, Bede Industrial Estate, Jarrow, Co. Durham,
WW 321 for further details

Miniature Digital
Panel Meter

The Instrument Division of Coutant Electronics
has announced the latest addition to their line of
digital instruments. This is a range of ten miniature
low-cost digital panel meters, with a basic type
number CDM.100, which have been designed to
replace conventional analogue meters for d.c.
voltage and current measurements. For minimum
size and maximum reliability these meters have
been designed with integrated circuits and
silicon planar transistors. A particular feature of
the range, for data-logging and measuring systems,
is a built-in 1248 binary coded decimal (BCD)
output facility. Five separate models are available
for d.c. voltage measurement and five for direct
current measurement. Accuracy is 0.1% of actual
reading (+ 1 digit) for voltage, and 0.5% of
reading for current. The five voltage meters have
a full-scale reading of 100mV, 1V, 10V, 100V
and 1000V, respectively. The five current meters
have full-scale readings of 10 uA, 100 xA, 1mA,

10mA and 100mA, respectively. Input impedance
for the voltage meters is 100 megohms for the
two lowest ranges and 10 megohms for the three
highest: the resolution of all meters is one-
thousandth of full scale. The individual model
numbers specify the range, e.g.,, the 100V meter
is known as CDM.100/100V and the ImA meter
is given the number CDM.100/1mA. All models,
except the CDM.100/1000V, have an overrange
of 60% giving a maximum reading of 1599. Up
to 1000V may be applied to any voltage meter
and all current meters will safely withstand over
100mA. Each CDM.100 is fitted with three sep-
arate numeral tubes (each capable of displaying
any number from 0 to 9) and an indicator tube
which, when energized, displays only the digit
one; the three numeral tubes together display
numbers up to 999 and the indicator tube operates
as the digit one on a 1000 reading and also as the
highest digit on overrange. (No agreed standard
nomenclature yet exists to describe this arrange-
ment, but some American companies refer to this
type of instrument as a ‘34-digit meter’.) Common
mode rejection is 70dB and the assessing period
is 10 muilliseconds; the operating temperature
range is +10°C to 4 50°C. The meter measures
only 114mm wide by 70mm high and 190mm
deep. The cost is £95. Coutant Electronics Ltd,
Instrument Division, 5 Loverock Road, Reading,
Berks.

WW 333 for further details

M.O.S.Ts

Single m.o.s. f.e.ts, types 3N163 and 3N164, and
dual m.o.s. fe.ts, types 3N165 and 3N166, do not
require gate protective diodes. The input impedance
of these Union Carbide devices is very high and
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leakage of Tpgsis 200pA maximum for the 3N163.
The transient gate-to-source voltage for both duals
and singles is guaranteed at +125V. In switching
operations the range exhibits a delay time 4.,
of 12ns max., and a rise time ¢, of 24ns max. for
singles, and 30ns max. for duals. I he dual devices
are matched within a 100mV gate-source threshold
voltage differential. Union Carbide UK. Lid,
P.0. Box 2LR8, Grafton Street, London, W.1.
WW 313 for further details

Decade Box

J. J. Lloyd Instruments Lid have introduced a
new heavy-duty decade resistance box HD1/L.
The lowest decade of this unit is in the form of
a high dissipation potentiometer calibrated from
0 to 10 ohms with a resolution of approximately

0.2 ohm and will pass a maximum current of §
amps. The remaining decades utilize precision
vitreous enamel resistors and are rated at 160
watts per decade, except for the upper decade
where the rating is limited by voltage and not
current. The whole instrument is housed in a
screened steel case and is double insulated, so
that it may be used safely at voltages up to 1kV.
Accuracy at 20°Cis + 1% throughout the switched
range. The range is 0 to 111,110 ohms, in steps
of 0.2 ohm. J. J. Lloyd Instruments Ltd, Brook
Avenue, Warsash, Southampton, SO3 6HP.

WW 318 for further details

Integrated Circuit Modules

A range of low-cost logic modules is available
from Honeywell Ltd. Called the u-Pac series 320,
the range is compatible with other Honeywell
X -Pac integrated circuit modules and is designed
for systems operating at 2MHz. Initially included
in the new range are gated flip-flop, counter,
NAND, multi-input NAND, transfer gate, buffer
register, power amplifier, decimal/octal decoder
and selection gate modules. The range will be
expanded in the near future. Honeywell Ltd,
Great West Road, Brentford, Middlesex.

WW 319 for further details

Plastic Potentiomeéters

The recently formed Rotating Components Group
of Ferranti Ltd, has announced the introduction
of a new product line—conductive plastic
potentiometers. These have been developed over

the past few years to provide a range of environ
mentally proven components vl high stability
and virtually infinite resolution. The new potentio-
meters are continuously rotatable through 36(
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degrees and provide an electrical output through
340 degrees (standard) or any angle up to 350
degrees (special). The resistance tolerance is 10%
(standard) or 5% (special), and life expectancy is
better than ten million sweeps. Operating tem-
perature range is — 55 to + 100°C. The first types
introduced in the new range are the type 20 and
the type 11HL. The type 20 provides a resistance
range of 1k to 10k£2 Up to eight sections can
be ganged together, with as many as eighteen
‘aps per section. Standard linearity is +0.25%.
The type 11HL has a resistance range of 5000
0 5k and is available in two configurations:
he type 11HLI, a single gang model without
side terminals; and the type 11HL2 which is avail-
ible in units up 1o six gangs and is fitted with side
erminals. Standard linearity is 0.25%. Rotating
Components Group, Ferranti Ltd, Crewe Toll,
Ferry Road, Edinburgh.

WW 329 for further details

Yersatile Vice

A multi-position vice, the Spannfix-Vario, has been
lesigned specifically for the assembly of electronic
omponents and printed circuits. The standard
rase is fitted with clamps for bench fixing and
omprises a universal toggle joint which can be

wcked by a lever. The working attachments are
tted to this joint enabling the workpiece to be
:cured at any angle. Vice jaws are 42mm wide
ith a maximum capacity of 45mm. The p.c.
dsard holder is available in two sizes. The smaller
ze will take boards from 25 to 220mm wide and
1¢ larger size will take boards from 30 to 240mm
ide. Construction is of light alloy with hardened
zel for parts which are subject 10 wear. Henri
icard & Frere Ltd, 34/35 Furnival Street, London
.C4.

"W324 for further details

tadiation Tolerant

‘ransistors

ew from Texas Instruments Ltd are two radia-
n-tolerant  silicon® small-signal  transistors
signed  for general purpose switching and

nplifier applications. They are said to be the
ost radiation-tolerant complementary-paired
svices currently available. Both have fy ratings
om 800-1500MHz, and both use the TO46
ickage. 2N5332 is a p-n-p transistor with a
orstcase static forward current transfer ratio
FE) of 10 at I, 20mA after exposure to a
autron fluence (time-integrated neutron flux
:nsity) of 10'° neutrons/cm?. The 2N5399 is an
p-n device with a worstcase /igz of 12 after
posure to the same neutron fluence and at the

same collectorcurrent level. The<e transistors
are noteworthy because of their low (less than 3
to 1) hpg degradation following exposure to
neutron fluence of 10'’/cm?. The pre-radiation
hpg for the 2N5399 ranges between 30 and 90
(typically 50) at /o = 20mA. Pre-radiation /g
for the p-n-p version 2N5332 is 20 to 80 (typically
40) at the same /¢, level. BV, for the p-n-p unit
is 20V, and 25V for the n-p-n device. V¢ ratings
are 12 and 15V, respectively. Both radiation-
tolerant transistors are made with a processing
technique that utilizes very shallow diffusion
profiles, high concentration of impurity dopants,
and minimum area. Texas Instruments Ltd,
Manton Lane, Bedford.

WW 332 for further details

Cable Jointing Machine

A machine which has been designed by the G.P.O.
and by the Plessey Company produces more
reliable joints in shorter time, when compared

to earlier methods, and is intended for use on tele-
phone cables although many other applications
are possible. There is no need to strip the wires
before jointing. The wires are laid in the jaws of
the electro-hydraulic machine and a button is
pressed, the insulation is penctrated, the wires are
cold welded together and the joint is protected by
a wrap around insulating sleeve, all in a single
operation and in less than three seconds. The in-
sulating sleeves are held in an easily replaceable
magazine. Plessey Company, Kembrey Street,
Swindon, Wilts.

WW 306 for further details

Variable-frequency

Power Source

A variable-frequency power supply rated at 120W
continuous output has been added to the range
marketed by LTV Ling Altec Ltd. The new model

PPA120VA, complete in its own free-standing
cabinet, can be used as a general purpose labor-
atory power supply to provide any frequency
between 40Hz and 10kHz. The output voltage
is continuously variable between zero and 100%.
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Fixed or variable frequency sources can be used.
The low distortion allows the amplifier to be used
in high-power audio systems. LTV Ling Altec
Ltd , Baldock Road, Royston, Herts.

WW 308 for further details

Programme Selector for

Varicap Tuners

A tuning assembly by ITT is designed to

store the tuning positions of 12 v.h.f. and four
medium-wave band programmes in receivers with

Varactor diode tuning. The 16 carbon resistance
films for the potentiometer and the switch contacts
are printed on a single substrate. Connection of
the 12 v.hf. tuning potentiometers is such as to
provide an overlap of 2MHz between adjacent
switch positions. A large knob, which operates the
switch for programme changing, contains a
smaller knob which engages with the selected
potentiometer when it is depressed thus allowing
retuning to be carried out by the user. ITT,
Edinburgh Way, Harlow, Essex.

WW 334 for further details

Pulse Generator

Pulse generator model T15-S by K.S.M. Electronics
is a solid-state instrument with an internal oscillator
range of 15Hz to 15MHz. A delay circuit and
pulse-width circuit each have a range of 30ns to
30ms. Rise and fall times can be controlled
independently in the range 10ns to 30ms thus

allowing waveforms of different shapes to be
produced. An independently controlled positive
and negative output pulse up to 10V in amplitude
is provided with d.c. levels variable from — 3V
through to + 3V allowing a variable offset voltage
about earth. Single, double or groups of pulses
can be obtained. K.S.M. Electronics Ltd, Bradmore
Works, Bradmore Green, Brookmans Park, Hatfield
Herts.

WW317 for further details

Programmable Voltage

Source

A voltage source announced by Oltronix gives a
remotely programmable output voltage range from
ImV to 200V in increments of 1mV. Other pro-
grammable functions include output polarity,
floating or chassis earth and internal or external
sensing of output voltage. Line regulation is 2
parts in 10° and load regulation ImV + $ parts in
10° output voltage. Recovery time is 200mA with
automatic current limiting at 230mA. The unit,
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type A200, is protected against short-circuit and
overload. Programming is by contact closure in an
8421 b.c.d. format at a maximum current of 25mA.
Supply voltage is 240V +10%, 0.5A, 5S0Hz +6%.
Dimensions are 480 X 90 X 254mm and weight
7kg. Oltronix UK Ltd, 99 Bancroft, Hitchin,
Hertfordshire.

WW 320 for further details

Fast Power Switches

Eight n-p-n silicon power transistors for high-
voltage, , fast-switching, and  high-current
applications are announced by Motorola. At 2A
collector current the maximum saturation voltage
(VeE ) is only 0.7V and maximum rise time
100nsec. Types 2N5336-39 are devices in TO39
cases (up to 6W dissipation) and types 2N 5427-30
are 7A devices in TO66 cases (up to 35W dissi-
pation). Sustained Vg is 80V for the first two of
cach series and 100V for the second two. Motorola
Semiconductors Ltd, York House, Empire Way,
Wembley, Middx.

WW 314 for further details

Lightweight Oscilloscope

A new oscilloscope ' announced recently by
Dynamco is a solid-state lightweight model with
15MHz bandwidth and costing £355. It is fitted
with a general purpose single-channel Y amplifier

with a basic deflection factor of S0mV/division and
a switched X 10 a.c.coupled pre-amplifier.
The timebase module provides calibrated sweep
rates of 0.5us to 0.2s/division. A switched X 10
magnifier gives a maximum sweep speed of 50ns/
division. Dynamco Ltd, Hanworth Lane, Chertsey,
Surrey.

WW 336 for further details

Digital Volt/Ohm Meter

Model 9000 Volt/Ohm meter marks the debut in
the digital voltmeter field of Systron-Donner, of
Concord, Colorado. This instrument can be panel-
mounted, used on the bench top or fixed on a swivel

mount above the bench area. The makers say a
quick response input amplifier eliminates hunting
and enables the d.v.m. to track varying inputs.

Noise rejection is 80dB and reading accuracy is
0.1% of reading on d.c. and ohms. Measurement
ranges selected by front panel control are: 1, 10,
100V and 1kV, and 1k Qto 10M Q in five steps.
U.K. agents: Aveley Electric Ltd, South Ockendon,
Essex.

WW 335 for further details

Tunable TR Limiter

A new X-band TR limiter (BS908) introduced by
English Electric Valve Co. Ltd, combines a high
Q cell with a varactor limiter stage. The addition

of the limiter stage gives added protection against
spike leakage, which in turn reduces noise deterior-
ation and limits crystal burn-out. For use in
marine radar applications the BS908 is tunable
over the frequency range 9250 to 9550MHz,
and will work in duplexers with up to 75kW
transmitted power. Overall dimensions are height
96.85mm, width across mounting flange 41.28mm
and depth 39.5mm. Net weight is approximately
250g. English Electric Valve Co. Ltd, Chelmsford,
Essex.

WW 301 for further details

Rack and Panel Connector

Cannon connector type RTG-18 is for rack and
panel mounting and features a shell-less design
with crimp removable contacts. The contacts are in
numbers of 39, 26, 20, 16 and 10 (DIN specification
41618) and contact cavities can be left empty to

provide additional arrangements. The blade-type
pin contact and knife-edge socket contact are said
to require low insertion and removal forces. Con-
tact finish is silver. The RTG-18 insulator features
a monobloc construction giving high mechanical
strength and good electrical characteristics. Cannon
Electric (Great Britain) Ltd, Lister Road, Win-
chester Road, Basingstoke, Hants.

WW 323 for further details

Instrumentation Tape

Recorder

The Philips ANA-LOG 7, is an advanced IRIG
compatible transportable instrumentation tape
recorder providing up to seven data channels
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and one voice channel on a half-inch tape. The
dual-capstan crystal-controlled tape transport
has four speeds with an overall ratio of 1:32. The
tape is protected by a closed cassette and is threaded
into the machine automatically. The complete
electronics for record and replay, in either fm.
or direct record modes, is contained in a single
plug-in module for each channel. Equalization
for each tape speed is selected automatically.
Frequency response is 0-10 kHz f.m. and 250Hz-
100kHz direct recording. Power requirement is
110-250V at 50 or 60Hz, or 24V d.c. Pye T.V.T.
Ltd, Cambridge.

WW 326 for further details

Relay for P.C. Board

A relay, for direct mounting on 0.lin (2.54mm)
grid centre printedcircuit board, is available
from Oliver Pell Controls Lid. Contact arrange-
ments are 2, 4 and 6 changeover and 6 or 8 make

or break, at 1A or SA ratings. The relay stands
30.1mm above the board and widths vary from
24.4mm to 36mm. Depths are all constant at
18.5mm. Oliver Pell Controls Lid, Cambridge
Row, Woolwich, London, S.E.18.

WW 310 for further details

Transistor Test-set

Labgear Ltd announce a transistor test-set which
combines the functions of a dynamic transistor-
tester and that of a test-signal generator. Essen-
tially a serviceman’s fault-finding unit, the set
provides direct reading of important transistor
characteristics and particularly gives indication
of the current gain and also of the collector leakage
current of transistors in common emitter connec-
tion. A plug-in signal injector probe is supplied:
with the set, permitting ‘‘in-circuit” fault local-
ization. There is a built-in a.c. mains operated
power supply although, to maintain absolute
portability, the set can be battery powered. Equip-
ment under test can be powered from the external:
d.c. output available from two spring terminals
on the top of the unit. Labgear Ltd, Cromwell
Road, Cambridge. \
WW 328 for further details
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I'est Your Knowledge

reries devised by L. Ibbotson*, B.Sc., A.inst.P., M.LE.E., M.LE.R.E.

4. Two-port networks

Of the four networks referred to below
‘Ject the one which asymmetrical
(a) Fig.1 (c) Fig.3
(b) Fig.2 (d) Fig.4

Of the four networks referred to below
:lect the one which is balanced
(a) Fig.1 (c) Fig.3
(b) Fig.2 (d) Fig.4

Three of the networks referred to below
‘e electrically equivalent at all frequencies
rovided there is no external connection
stween input and output). Select the “odd
an out”.

(a) Fig.1 (c¢) Fig.5
(b) Fig.2 (d) Fig.7

At a particular frequency it is found that
-hen an impedance of value Zis connected to
£ output terminals of the network shown in
£.9 the input impedance is also Z. Z is
(a) an image impedance
(b) an iterative impedance
(c) the characteristic impedance
(d) the design impedance.

With the output terminals of the network
own in Fig.9 short-circuited the input im-
edance, Zg;, is measured. The output ter-
1inals are now open-circuited and the input
wpedance, Z;,, is measured. Both these
easurements are made at the same fre-
zency. The square root of the product of
5, and Z;, gives at that frequency
(a) the image impedance
(b) the iterative impedance
(c) the characteristic impedance
(d) the design impedance.

The network of Fig.10 is related to those

Figs.1 and 5 in that

(a) its two image impedances have the same
values as their characteristic impedances
(b) its two iterative impedances have the
same values as their characteristic imped-
ances

(c) the phase shift which it produces at any
frequency is the same as that of both in
series

(d) the attenuation which it produces
(under matched conditions) is the same as
that produced by the two in serics.

Fig.8 shows an attenuator network with
‘haracteristic resistance of 600 2and a rated
enuation of 6dB. Its insertion loss is 6dB
(a) under all conditions
(b) only if the load impedance is 6000
resistive

7est Ham College of Technology, London, E.15
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(c) only if both the load impedance and the
generator internal impedance are 600
resistive

(d) if either the generator internal imped-
ance or the load impedance or both are
6002 resistive.
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8. The network of Fig.8 is connected be-
tween a generator and a load. The voltage
appearing across the output terminals is half
that at the input terminals

(a) under all conditions

(b) only if the load impedance is 6000

resistive

(c) only if both the load impedance and the

generator internal impedance are 600

resistive

(d) if either the generator internal imped-

ance or the load impedance or both are

600 2 resistive.
9. The outputs of the networks referred to
below are all shortcircuited. The input imped-
ance will be purely reactive in all but one
case. It is

(a) Fig.4

(b) Fig.6

(c) Fig.9

(d) Fig.10.
10. The network shown in Fig.1 may be
regarded as a T section from a ladder network
(this allows us to use well known standard
formulae to determine its transmission pro-
perties). The elements of the ladder network
are series capacitors and shunt inductors of
values respectively

(a) 2u4F and 1mH

(b) 2uF and 2mH

(¢) 34F and 1mH

(d) 14F and 2mH.
11. The network of Fig.7 is high-pass filter
with a cut-off frequency of 3560Hz and a
design impedance of 45 . IT is used to termin-
nate a transmission line of characteristic im-
pedance 45 and its output terminals feed a
456 load. A signal of frequency 1kHz is
applied to the input of the line. Most of the
energy reaching the end of the line is

(a) absorbed in the load

(b) absorbed in the network

(c) reflected back along the line

(d) radiated away.
12. The network of Fig.5 is

(a) a constant k high-pass filter

(b) a constant k low-pass filter

(c) a constant k band-pass filter

(d) not constant k, and has transmission

properties which are not obvious by inspec-

tion.
13.  The network of Fig.6 is

(a) a constant k high-pass filter

(b) a constant k low-pass filter

(c) a constant k band-pass filter

(d) not constant k, and has transmission

properties which are not obvious by inspec-

tion.
14. The transmussion properties of a sym-
metrical lattice network of pure reactances,
such as the one shown in Fig.7, can be deduced
by considering the frequencies at which poles
and zeros occur for the reactances of the
series and diagonal arms. A transition be-
tween a stop and a pass band occurs at each
frequency where

(a) a pole for one arm coincides with a zero

for the other

(b) a pole for one arm coincides with a

pole for the other, or a zero coincides with

a zero

(c) either a pole or a zero for one arm

coincides with either for the other

(d) a pole or zero occurs for one arm, but

neither occurs for the other.

Answers and comments, pages 345
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World of Amateur Radio

How much compromise in transceiver
design?

A major change in recent years in profes-
sionally designed equipment for the amateur
market has been the emerging of the com-
pact h.f. transceiver, usually intended
primarily for ss.b. operation. British,
American and Japanese equipments and kits
have appeared on the market in considerable
numbers. While, in the best examples, such
equipments provide extremely effective per-
formance, despite their small size, there i1s
some concern that, in order to keep prices
as low as possible, performance specifica-
tions have sometimes been pared to a
minimum. For example, to give the stability
required for s.s.b. working, multi-conversion
receivers with crystal-controlled first oscilla-
tors are almost alwavs used. When high-
gain, automatic-gain-controlled r.f. amplifers
and high-gain mixers are used, such
equipments tend to become vulnerable to
cross-modulation from loud, local stations.
To some extent, this problem can often be
overcome by modification of the ag.c.
arrangements or the fitting of additional
r.f. gain controls. Another problem arises
from the very different duty cycle imposed
on power supplies during s.s.b, c.w., and
r.t.ty. operation. For whereas s.s.b. has a
duty cycle of the order of 12%, that for c.w.
i1s about 45%, while r.t.t.y. is 100%. There
is thus a tendency to skim the “iron” in the
power units on the grounds that s.s.b. is the
main requirement; similar considerations
often result in selectivity characteristics
tailored to s.s.b. rather than c.w. require-
ments. While the task facing designers in
this field i1s a difficult one, there can be
litile doubt that, in some respects, the
demand for all-purpose, low-cost equipments
for the amateur is resulting in compromise
designs.

U.K. ““B”’ licences still soaring

Amateur licence totals in the U.K. at April
30th again underlined the impact of the
1968 concession 10 holders of the “B”
licences (for which no Morse Test is de-
manded, and which carry a G8-three-letier
callsign) when it was agreed that operation
would be permitted on the popular 144-
MHz band. With 1530 “B”’ licences in force
at April 30th (compared with 872 a year
ago), these now represent over 10% of the
total of fixed amateur station licences. This
increase of 658 compares with the corres-

ponding figure of 390 (from 12785 to 13175)
for “A” licences. The “B” licence is now
not only attracting substantially more new-
comers than the full “A” licence, but
appears to have resulted in a substantal
falling off in numbers applying for “A”
licences. There has also been a remarkable
increase in ‘‘B”’ mobile licences which have
shot up in the 12 months from 55 to 172.
Amateur television licences at 188 show
practically no change.

L12B for another Heyerdahl expedition

The callsign LI2B, made famous by its use
during Thor Heyerdahl’s Kon Tiki expedi-
ton in 1947, has again been allocated to his
re-creation of an ancient Egyptian papyrus
boat, the Ra. This has set out from Africa in
an attempt to show that it would have been
possible for such vessels to have sailed to
South America, and thus explain similarities
between the Egyptian and Aztec civilizations.
Radio equipment is carried primarily for
emergency purpose, but, as on the Kon Tiki
raft, is to operate also as an amateur station.

V.H.F. changes discussed at Brussels

The recent 1.A.R.U. Region 1 meeting in
Brussels is understood to have recommended
the introduction of a number of important
changes for European v.h.f. operation, in-
cluding the voluntary allocation of more
frequency space for c.w. (telegraphy) and
amateur television operation, as well as the
moving of regular beacon transmissions 0
the higher frequency, rather than the lower
frequency, edges of the bands. Concern is
also being expressed among European
amateurs at the increasing tendency of some
stations to operate on telephony in the c.w.
segments of the h.f. bands. Frequencies vol-
untarily reserved for c.w. are: 3500-3600;
7000-7040; 14000-14100 (r.t.ty. around
14090); 21000-21100; 28000—-28200 kHz.

Moonbounce contacts and v.h.f. news

A further “moonbounce” contact has been
made by Peter Blair, G3LTF, of Chelmsford,
Essex, with the Californian amateur, Peter
Laakmann, WB6IOM, on 1296 MHz. The
American signals peaked 12dB over noise in a
bandwidth of 100Hz and signals were copied
for 80 minutes. These amateurs have de-
veloped a new code to facilitate passing
simple messages by varying the dash fre-
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quency and spacing, claimed to be effective
at signal-to-noise ratios some 6dB lower than
for morse. A group of Danish amateurs
using the callsign OZS8EME is conducting
432-MHz moonbounce tests with 900 watts
transmitter output and a 20ft parabolic
aerial. A two-way contact on 2300MHz ex-
ceeding 100 miles was achieved on May 11th
when A. Wakeman, G3EEZ, on Clee Hill,
communicated with L. W. G. Sharrock,
G3BNL, on the Chilterns, using pulse modu-
lation. A new 433.81 MHz beacon station,
callsign G3SUT (later to be changed to
GB3SC), has its aerials mounted 300ft up
on the B.B.C. Sutton Coldfield television
transmitter mast. F.S.K. is used, and
aerials are beamed north and south-ast.

The ‘““‘Amateur’’ Prisoner-of-War

A well-known amateur who, while a pris-
oner-of-war from 1941-45 in Oflag 9 A/Z,
built and operated secret radio sets, has died
at his home in Harrogate. He was Ernest
Shackleton, M.B.E., who held the amateur
licence G6SN since 1935, and who was wide-
ly respected for his knowledge of workshop-
practice and skill in constructing equipment
After the end of the war, Capt. Shackletor-
returned to the P.o.W. camp to retrieve the
equipment; one of the receivers i1s in the
Imperial War Museum in London.

July contests and mobile rallies

Enhanced activity on the bands concernec
can be expected during the following
R.S.G.B. contest periods (times in G.M.T.)
1.8 MHz c.w. 21.00 July Sthto 02.00 July 6th;
144 MHz 16.00 July Sthto 14.00 July 6th; 3.5
to 28 MHz c.w. high-power field day 17.0(
July 12th to 17.00 July 13th; and 432 MH:
portable July 20th 10.00-16.00.

Large attendances continue to be recordec
at mobile rallies. Among those being helc
during July are: South Shields (Bents Parls
Recreation Ground) on July 6th and intend
ing visitors should obtain free parking
tickets from D. Foster, G3KZZ, 4
Marlborough Street, South Shields; July 6t
Colchester Zoo; July 13th New Forest (Stone?
Cross Airfield); July 13th Worcester; Jul
27th Cornish Radio Amateur Club.

In Brief: Stratford-on-Avon Radio Club wil
be operating GB3SUA from July 11th tc
13th to celebrate the 700th anniversary o
the formation of the Guild of the Hols
Cross, the beginning of local government ir
the town. Operation will be on 3.5, 14, 2
and 28 MHz. Information on the event fron
M. ]J. W. Webb, G300Q, 14 Townsend Roac
Tiddington, Stratford-upon-Avon . .
GB3WRA is to be operated by a group o
local amateurs from the annual Wycomb
Show on the Rye, High Wycombe on Sep
tember 6th on all bands from 1.8 to 70 MHz
Information from A. C. Butcher, G3FSN, 7(-
Hughenden Avenue, High Wycombe, Buck
... The U.S. Navy recently closed down it
amateur operations in the Far East, apar
from hospital ships . . A new Radic
Amateur Satellite Corporation has beer
formed in Washington, D.C., to try to obiain
facilities for further launchings of amateuw
communications satellites.

PAT HAWKER, G3V¢
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Answers to
“Test Your

Knowledge’—14
Questions on page 343

1. {¢). Fig.4 appears at first sight to be asymmetrical,
but cach series arm can be split into two equal parts
both parts consisting of an inductor in series with a
apacitor) without altering the electrical properties.

2. ().

3. (¢) Fig.1 and Fig.2 are equivalent; series impedance
:an be moved from one arm to the other without altering
he transmission properties provided it is not moved
o the other side of a shunt impedance. Fig.7 is the
attice equivalent of Fig.1 (as can be seen by applying
Bartlett’s bisection theorem). Fig.1 and Fig.5 are sections
f the same ladder network, so that their propagation
‘onstants are the same, but their characteristic impedances
ire different.

<. (). The network is quite obviously asymmetrical.

i, (@) If the network were symmetrical it would give
-he characteristic impedance. Note that the terms image
) iterative impedance are sometimes applied to a
ymmetrical network, but in that case they are synony-
nous with characteristic impedance.

». (@). Fig.10 is a half-section of Fig.l and also of
ig.5. The image impedance at the port marked “in”
n Fig.10 is the same as the characteristic impedance
of Fig.l; the image impedance of the port marked
‘out” is the same as the characteristic impedance of
d%ig.5.

1 ().

3. (4). The solutions to this and the previous question
mply that if we have a switched attenuator matched
It its input but not at its output, the attenuator setting
vill not indicate correctly the relationship between
tput and input voltages, but a change in the attenuator
etting in dB will give the same change in output voltage
n dB.

' (c). The other three networks contain only react-
nces. Whatever currents flow in these reactances no
rower is absorbed, therefore the input impedance cannot
ave a real part.

0. (¢) The reactance of a series element from the
adder must be twice the reactance of a 14F capacitor.
»lence its capacitance must be §uF.

L. (¢). In its stop-band a filter attenuates by reflecting
nergy, not by absorbing it.

2. (a).

3. (d). A network of this configuration is a constant
band-pass filter if the series and shunt arms have the
ame resonant frequency. This network has in fact two
ass-bands.

4. (d). Foster’s reactance theorem indicates that for
ither arm a reactance versus frequency plot has a
ositive slope at all points, and that poles and zeros
Iternate on the frequency axis. For a lattice network
0=V Zg Zp, so that Z, changes from real to imaginary
*he criterion for a cut-off frequency) where Z; and Z,,
hange from having opposite signs to having the same
gn. If the reactance curves for Zg and Zp, are plotted
n the same graph it will be apparent that this will

ccur where one has a pole or zero and the other neither.

THE CHOICE

OF CRITICS

BULGIN

345

Precision Electronic Components

MINIATURE SWITCHES
AND MICRO SWITCHES

List No. SM.265/PD
Toggle $.P.C.O
2A. 250V

List No. SM.270/2/PD.
Toggle. D.P.C.O
2A. 260V. A

List No. 5.780
Toggle. D.P.C.0. ~centre
Of. 6-10A. 250V. ™

Ust No. SM.365
Push for On S.P.M.B
3A. 250V. A

List No. SRM 270/2
Push-Push DPC.O
2A. 250V. N~

List No. SM 446/2
Push-Pul. DP C.O
2A. 260V. A

List No. SM.591/Term
Slide. S.P.M.B.
3A. 260V. A

List No. SM.253.
Semi-Rotary S.P.M.B.
3A. 260V A

List No. SM.319
Key S.P.M.B
3A.250. A

List No. SM.482/Term
Toggle $.P.C.O
2A. 250V. Aw

T

List No. SRM.265/Term/SQ
Push-Push. $.P.C.0.
2A. 250V. Ay

List No. SM.277/2/PD.
Toggle. 0.P C O.
8 contact. Aw

R

List No. S.805.
Togale. S.P.M.B
6-10A. 250V. Aw

List No. §.702 Toggle
Twin 5.P.C.0. 4+ centre off
02A. 250V. A

List  No. S.53 Toggle.
S.P.M.B.. 4A. 250V. ™

List No. M.P.22.
Push for On. S.P.M.B
0.25A. 250V. aw

P

List No. $.800 List No. §.520 532 List No. S.600 605. List No. 5.695
Button Qperator S.P C.0 Button Operator S.P.C.0, Button Operator. S.P.C.O Open Blade S.P.C.0.
8A. 250V. A 3A. 250V. ™ SA. 250V. s 3A. 250V. Ay
-,
.
-

List No. S5.801. 2 Push
Button Twin §.P.C.0.
8A. 250v. A

List No. 5.630 W
Wire Operator $.P.C.O.

3A.250V. Ay

List No. $.800/L.
Leaf Operator S.P.C.O
8A 250V. Ay

MINIATURE SWITCH BROCHURE NO. 1509/C

SEND FOR

MICRO-SWITCH BROCHURE NO. 1501/C

A. F. BULGIN & CO. LTD.

BYE PASS RD, BARKING, ESSEX. 01-594 5588

PRIVATE BRANCH EXCHANGE, TWELVE TELEPHONE LINES
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List No. S.736/MA.
Magnetically Operated.
S.P.C.0. 3A. 250V. A

OVER

4,000
VARIETIES
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Literature Received

CATALOGUES

The 1969 components stock catalogue of ITT Electronic Services (Edin-
burgh Way, Harlow, Essex) is now available. It contains over 1,000 pages and
lists numerous components. WW 401 for further details

“‘Electronic Grade Chemicals” (Hopkin & Williams Ltd, Chadwell Heath,
Essex) lists and gives the composition of a wide variety of chemicals. WW
402 for further details

Printed circuit edge connectors and plugs and sockets are the main subject
of a catalogue from Ultra Electronics (Components) Ltd (Fassets Road,
Loudwater, Bucks), although some switches and tools are also included. WW
403 for further details.

The range of “Cermet” trimming potentiometers and “Filmet” metal film
resistors are described in a catalogue received from Morganite Resistors Ltd,
Bede Trading Estate, Jarrow, County Durham. WW 404 for further details.

“Numerals and Indicating Tubes’’ is the title of ‘a leaflet listing the
alphanumeric cold cathode tubes manufactured by AEG-Telefunken, Fach-
bereich Rohren, Vertrieb, 7900 Ulm, Soflinger Strdsse 100. WW 405 for
further details.

The components group of S.T.C. have produced an Acoustic Products
catalogue. S.T.C. Ltd, Acoustic Sub-Division, West Harlow, Essex. WW 406
for further details.

Test equipment manufactured by Wayne Kerr (New Malden, Surrey) —
bridges, analysers, oscillators, special purpose instruments, etc.—are described
in a new catalogue. WW 407 for further details.

We have received four catalogues describing components produced by the
Japanese Mitsumi group available from Ataka & Co., (UK.) Ltd, Roman
House, Wood St,, London E.C.2. They are: (1) Polivaricon trimmer capaci-
tors—i.f. transformers; (2) Micro synchronous motors—trimming poten-
tiometers; (3) f.m. and television tuners and sub-assemblies; (4) Cs photocon-
ductive cells—cell lamps. (1)—WW 408, (2)—WW 409, (3)—WW 410,
(4)—WW 411 for further details.

A supplement to the XceLite catalogue (No. 166) contains details of
professional hand tools (mostly various screw and nut drivers) fabricated in
beryllium—copper or nickel—chrome. XceLite products are marketed by
Special Product Distributors Lid, 81 Piccadilly, London, W1V OHL. WW
412 for further details.

Saturable core output/driver transformers, inverter transformers, con-
verter /inverter drive modules and communication inductors are described in
a catalogue available from Gardners Transformers Ltd, Somerford, Christ-
church, Hampshire. WW 413 for further details.

Copper clad laminates to (1)—DIN40802 and (2)—DIN7735 are described
in two catalogues received from Dynamit Nobel AG, 521 Troisdorf, Cologne,
Germany. (1)—WW 414 and (2)—WW 415 for further details.

Entertainment semiconductors produced by Ates Componenti Elettronici
S.P.A. of Milan are described in a quick selection guide obtainable from their
London office at Prospect House, Boston Manor Road, Brentford, Middx.
WW 416 for further details.

Two booklets describing the range of PIXIE and NIXIE readout tubes and
associated equipment manufactured by the Burroughs Corporation are
avaijlable from Waimore Electronics Ltd., 11-15 Betterton Street, Drury Lane,
London W.C.2. The information given includes technical data and some
application notes. WW448 for further details.

“The World’s Most Complete Electronic Tube Purchasing Directory’’
is the title of a booklet produced by the Metropolitan Supply Company,

Wireless World, July 196

468 Park Avenue South, N.Y., N.Y. 10016, US.A. It lists some 500~
currently popular industrial, entertainment and military valve type:
Manufacturers names, price (U.S.A. currency) and quantity discounts ar
supplied, but no technical information. WW 449 for further details.

APPLICATION NOTES

“Hybrid Microcircuits for D-to-A converters’’ is the title of an applica
tion note (TP 691) we have received from Sprague which discusses thin filr
hybrid microcircuits and tantalum nitride and nickel chromium resisto
networks. Literature Service, Sprague Electric Company, Marshall St., Nort.
Adams, Mass. 01247, U.S.A. WW 417 for further details.

The title of this next application note is self explanatory ‘‘Design anc
application of a Monolithic Voltage Regulator with Foldback Curren
Limiting’’, It is available from Transitron Electronic Lid, Gardner Road
Maidenhead, Berks. WW 418 for further details.

““How to measure Group Delay on a Swept-frequency Basis’’ (77/4) is
very good publication explaining what group delay is and how it may b
measured. Hewlett-Packard, 224 Bath Road, Slough, Bucks. WW 419 fo
further details.

We have received six application notes from Ates, (Prospect House, Bosto
Manor Road, Brentford, London) they are (1) *“A New supply circuit fo
solid-state TV without mains transformers”; (2) “Audio Hi-Fi Preamplifier’
(3) “High Fidelity 20-W Audio Amplifier”; (4) “Design of a Particula
D.C.-D.C. Converter”; (5) “Low-cost Complementary Symmetry 15W an
SW Hi-Fi Audio Amplifiers”; (6) ‘Design of Transistorized Vertical Defle
tion Output Stages for Monochrome TV Receivers.” (1)—WW 42(
(2)—WW 421, (3)—WW 422, (4)—WW 423, (5)—WW 424, and (6)—WV
425 for further details.

“Processing Instructions for Trolitax Glass/Epoxy Laminates” givt
advice on handling problems. Dynamit Nobel AG, 521 Troisdorf, Cologn
Germany. WW 426 for further details.

““C Series Selenium Surge Suppressors’® (19-13) gives a number
applications and other information on the range manufactured by Westin,
house Brake and Signal Company, Semiconductor Division, 82 York Wa
London N.1. WW 427 for further details.

“An Introduction to the Techniques of Mass-Soldering Printed Cia
cuits®’ details methods and gives hints. Multicore Solders Ltd., Hem
Hempstead, Herts. WW 428 for further details.

PRODUCT DATA

“High Speed Clock Channels” describes a device for retiming clock rat
for glass delay line memories where severe ambient conditions preclude tk
use of normal techniques. Corning Glass International, S.A.,, 3 Cork §
London W.1. WW 429 tor further details.

The Radio telephone model FM-5 (148-170MHz) is described in a leafl
from Hallicrafters Co., 600 Hicks Rd., Rolling Meadows, Illinois 6008, U.S.
WW 430 tor further details.

C.R.Ts and associated products. We have received details of the followir
products from Ferrant, Gem Mill, Oldham, Lancs:— c.r.ts (1) type 5G/7
(2) type 5)/75 and (3) tvpe 9B/75; (4) cr1. mounting unit M400: (
computer display unit CDU 21A and (6) guard ring diode GRD7. (1)—W
431, (2)—WW 432, (3)—WW 433, (4)—WW 434, (5)—WW 435 ar
(6)—WW 436 for further details,

Received from Electrosil Lid, P.O. Box 37, Pallion, Sunderland, Co. Durhar
data on the C3 glass-tin-oxide resistor. WW 437 for further details.

Vartous infra-red det,ectors are described in literature available trom th
Barnes Engineering Co., 44 Commerce Rd., Stamford, Connecticut 0690
U.S.A. WW 438 for further details.

Brimar have sent us literature on two c.r.ts these are:— (1) V4100/P16, 3

flying spot scanner; (2) M38-100- /GH, - /W, 15in data display /monitor tut

Thorn Radio Valves & Tubes Lid. 7 Soho Square, London W1V 6D
1)—WW 439 and (2)—WW 440 for further details.

A portable spectrum analyser for 10Hz to 50kHz is described in a leaft
available from Systron Donner Corp., 14844 Oxnard St. Van Nuys, Califc
nia 91409, US.A. WW 441 for further details.

A mains operated crystal clock manufactured by Venner Electronics L
Kingston By-Pass, New Malden, Surrey, is the subject of a new leaflet. W
442 for further details.

Soldering products. The following products are described in leafit
obtainable from Multicore Solders Ltd, Hemel Hempstead, Herts. (
Activated surface preservative. (2) non-corrosive liquid flux. (3) rosin fo:
flux. (4) protective coating. (5) solvent cleaner. (1)—WW 443, (2)—W
444, (3)—WW 445, (4)—WW 446 and (5)—WW 447 for further details.
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NATO, RN, NASA,BBC,
use Uher tape-recording
equipment...

4000 REPORT SERIES

Three different models of the Uher ‘Report” are now available.

4000 Report —L Specification. 2 Tracks conforming te international
standards. Tape reels diam.—5". Tepe speeds (ips) 12, 13 33, 71.

Frequency range (cps) 40-4, 500/40-10,000 and 40—16.000/40-20,000.
Dynamic volume range (db) 40 at 32 ips, 46 at 1% ips, 50 at 33 ips, 52 at

7% ips. Wow and flutter (max -+ %) 0.2 at 7% ips. Recording mono. Half-track.
Playback mono half-track. Power output one watt.

Monitoring via headphones or speaker. VU meter--three digit tape counter.
Tape stop-start remote control, col ectorless motor contrclled by 8 transistors.
Power supply from 6V, 12V, 24V car battery, from rechargeable accumulator or
5 type L.P. U2 batteries or mains unit. 17 transistors. Inptts : Microphone :-
‘Imv at 200 ohms. Radio :— 2mv at 47K ohms. Pick up := 30mv at 1 megohm.
Weight 6 Ibs (approx). 125 gns.+ 10% tax surcharge.

4200 Report Stereo Affording all the advantages of the successful 4000
Report-L in size, style and specifications—plus stereo. 152 gns.

+10% tax surcharge.

4400 Report Stereo Again wit all the advantages of the 4000 Report—L
—plus stereo and maximum economy of tape on four tracks without deteriora-
tion of reproduction quality. 152 gns.+10% tax surcharge.

ROYAL DE LUXE STEREO

Harizontal or vertical operation. Ogtimal hi-fi quality. Four track operation

(convertible to two track). 2 x 10 watts power output. Straight through

amplifier operation. Built-in dia pilot for automatic slide p-ojection.

Switchable A-B monitoring. Mixin3 and echo facilities. Multi-play Syncro-play

and physiological volume control. Four speeds—to mention some of its facilities.
Royal De Luxe Stereo ! 238 gns.+10% tax surcharge.

«..SO0does John Harding.

Engineer by trade, music-lover Tough yet sensitive, compact yet doesn’treckon he can do any better
and stereo enthusiast by inclination. versatile, it gives him the finest sound  than that.
He knows that Uheris chosento  reproduction he could wish for. Professionals pick Uherequipment
record signals from space. To help train The first happy gurgling of as the tools of their trade.
the Royal Navy in weapons systems.  his first-born child, the racket of a But they're equally available,
Tc capture the sounds of history being machine undertest, the full grandeur of equally accurate, equally satisfactory,
made. asymphony orchestra—John Harding for the discerning amateur. There's a
He knows that Uher equipmentis has them all taped. Uher tape-recorder to meet your
best for his own purposes as well. Taped by Uher because he requirements.
_____________________ 4

Post coupon for details from |
|, Bosch Limited, SR Uher Division, Watford, Herts

Name

Address DISTRIBUTED IN THE U.K. BY

|

|

[ WWI2
L BOSCH LIMITED A member of the Bosch Group ]

BOSCH LIMITED, WATFORD, HERTS. TELEPHONE : WATFORD 44233
WW—075 FOR FURTHER DETAILS
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SOLDERING
INSTRUMENTS

DESIGN
CENTRE
LONDON

Have a look at your present solder-
ing irons. Are they really giving you
the performance and service you're
paying for? Is there really a model
suitable for your size of work? Or
are you making do with a tiny bit
in a big iron? Or vice versa? Do
they have the cool, comfortable feel,
the elegance, of a LITESOLD? Drop
one on a concrete floor—does it
survive? Can you easily and cheaply
replace the bits? Can you service
it yourself? Are the models you
want available for any voltage? Are
they listed at 32 shillings or so each,
with discounts for quantity?

Yes? Then we must be preaching
to the converted, for you are surely §
a LITESOLD user already. \

Well, if you are, or even if you're
not, you may be interested in the new
PHILIPS ELECTROLYTICALLY [RON
COATED BITS. They last up to
75 times longer than copper, and are
a big advance on all previous iron
coatings.

Please ask for colour catalogue L5.

LIGHT SOLDERING
DEVELOPMENTS LTD

28 Sydenham Road, Croydon, CR9 2LL
Telephone 01-688 8589 and 4559
WW—076 FOR FURTHER DETAILS

FIERT e AT \.-|;"I.m""§i,.i-w |m|mn||mnnunmmi|

¥

-

Wireless World, July 1969

il

__PANEL

1 INETERS

< @ LOW COST

| 3, g @ IMMEDIATE
o DELIVERY

Over 200 ranges
available ex-stock—
other ranges to order
—special quantity
discounts.

CLEAR PLASTIC METERS
Easy to read meters
available in five basic sizes
Model MR.38P. 1 21/32” square
Model MR.45P. 2” square
Model MR.52P. 2§” square
Model MR.65P. 33" X 3}
Model MR.85P. 43" X 41"

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

BORNET
FACTORS

LIMITED
4, LISLE STREET,
LONDON, W.C.2.
Telephone: 01-437 2723

BAKELITE PANEL METERS
Model MR.65 3§ square

Www—077 FOR FURTHER DETAILS

audio
tone burst generator

Frequency range 1 Hz to 20 kHz

Signal starting and stopping phase can be varied
+ 30° approx.

Pedestal output +5 Voits

Synchronising pulse +5 Volts 10 usecs.

Counts On and Off 2, 4, 8, 16, 32, 64, 128 cycles
Price £125.0.0

aelly

Kelly Acoustics
Romagna,

6, Bycullah Avenue,
Enfield, Middlesex

Telephone 01-363 7890

WW—078 FOR FURTHER DETAILS
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P.O. TYPE 3000

HAVE YOU A
RELAY PROBLEM ?

Dependable can solve it! Price or delivery are better through
Dependable. Dependable relays are produced to G.P.O. and Gov-
ernment 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.

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

METER PROBLEMS?

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 Phone: 01/837/7937

WW—080 FOR FURTHER DETAILS
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WHERE THE GOING IS TOUGH, THE NEED FOR QUALITY VITAL
GOVERNMENTS AGREE ON TEONEX VALVES.

Governments all over the world have chosen TEONEX Valves for vital civil and military REGD. TRADE MARK

roles requiring compliance to E.V.S. or M.LL. standards. In spite of rising demand for these
valves from government departments the world over, increased production facilities have made
it possible to offer the TEONEX range (incorporating the entire range of British-produced
valves or their Continental equivalents) for use outside the U.K. only.

TEONEX LIMITED Sa=

2a Westbourne Grove Mews,

Price list and technical specifications may be obtained from:

Export Enquiries Only Please!

TEONEX

London, W.I I, England

WW—082 FOR FURTHER DETAILS

T0: NOMBREX LTD

Exmouth . Devon . England
Please forward leaflets of your full range to

NAME

MODEL 29-S
150 KHz-220 MHz on fundamentals
Eight clear scales. Total length 40”
Smooth vernier tuning—ratio 7}:1
Spin wheel tuning—optional extra
Magnifier cursor—precision tuning

Trade and Export enquiries please attach letterhead
or Trade Card.
w669

b e e e s e e e e, e, e, ———————— -

Spin Wheel Tuning £1.0.0 extra

Postage & Packing 7s. 6d.

Unique electronic scale calibration

Overall accuracy, better than 1.5%

Modulation, variable depth & frequency
PRICE £20.0.0

MODEL 29-X
PPy Ffviedy G Plinps R. F. SIGNAL GENERATOR @ Full specification of Model 29-S
MODEL 29 AND

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

www americanradiohistorv com



www.americanradiohistory.com

Wireless World, July 1969 A63

M. R. SUPPLIES, LTD., CHASSIS

Universally recognised as suppliers of UP-TO-DATE MATERIAL, which does the job properly.

Instant delivery. Satisfactlon assured. Prices nett.
FAN FLOW EXTRACTOR FANS. Undoubtedly today's greatest bargain for domestic or induatrial

use. For 200/230 volts A.C. 7,500 cu. ft. per hour. Easily installed, Otted weatherproof louvres

which open when motor is switched on and close when off. Only 6} in. dia. Our nett price

only £8/2/8 (despatch 7/6).

MINJATURE RUKNING TIME METERS (Rangamo). We have great demands for this remarkable
unit and now can supply Immediately from stock, 200/250 v. 50 ¢. synchropous. Counting up to

9,999 hours, with lllm.h Indlmwr Only 14 Ins. square, with cyclometer dial, depth 2 ins, Many Type N
industrial and d to indicate the running time of any electrical appuratus, easy
to install, 83/ (des. 1/6).

SYNCHRONOUS TIME SWITCHES. (Another one of our popular pecialitles) 200/240 v, 50c., for T
accurate pre-set switching operations. Bangamo B.234, providing up to 38 on-off opemuom per
24 hours at any chosen times, with dsy-omitting device (use optional). Capacity 20-amps. Com-

pactly housed 4 In, dia., 3} in. deep, £8/4/6 (des. 4/0). Also ssme excelient make new domestic Type w

<«—Type Y

model, no wiring and eany setting and Installation. Portable with lead and 13-amp plug, same
duty as above (less day-omitting), £4/14/0 (des. 4/6). Full instructions with each.

ELECTRIC FANS (Papst), for extracting or blowing. The most exceptional offer we have yet
made. 200/250 v. A.C. Induction motor—allent running. 2.800 r.p.m. duty 100 C.P.M. Only
4§ln. square aud 2in. deep. 1deal for domestic or lndustrial use. Eaay mounting, £3/5/- (des. 3/6).

SMALL GELRED MOTORS. 1n addition to our well-known range (List GM.564), we offer small
open type B.P. Units 200/250 v. A.C., 1, 6, 12, 24, 60 r.p.m., approx. 5in. long, with 1in. shatt

projection ench side and enclosed zeubol suluble for dhphy work and many industrial uses.
Only 60/ (des. 3/-).

MINIATURE COOLING FANS. 200/250v. A.C. With open ty r induction motor (no interference),
Overall 4in. x 34in. X 2{in. Fitted 6-bladed metal kinpellet. Ideal for projection lamp cooling,
light duty extractors, etc., still onty 28/8 (des. 4/6).

AIR BLOWERS. Highly efficient units fitted Induction totally enclosed motor 230/260 v. 50 o.
1ph. Model 8D.26, 80 CFM (free air) to 11.6 CFM at .16 WG (size approx.)8 x 8 x 7in. Outlets
24ln. square, Bﬁ/]_ol- (des. 5/-). Model BD‘Z'I 120 CFM (free air) to 40 OFM at 1.2 WG, 8 x 7
X 9in. outlet 2}in. »q., 21&91516 (des. 5/- Model 8D28, 260 CFM (free alr) to 127 CFM at
1.6 WG, 11 x 8 x 9in., outlet Sin. sq., £ 3/17/e(du U.K. 7/6).

BYNOHRONOUS ELECTRIC CLOCK MOVEMENTS (asa mentioned and recommended ln many
national journals). 200/250 v. 60 o. Beif-starting. Fitted spindles for hours, minutes and central
sweep second hands. Central one-hoie ixing. Dis. 2§in. Depth behind dial only lin. With
back dust cover, 39/6 (des. 2/-). Bet of three brass hands in good plaln style. For 5/71n. dis. 2/6
For 8/10 dia. 3/8 set.

SYNCHRONOUS TIMER MOTORS (Bangamo). 200/250 v. 50 cl- Belf-starting 2in. dia. x 18In.

deep. Cholee of following speeds: 1 r.p.m., 12 r.p.h., 1 r.p.h., 1 rev. 12 hours. 1 rev. per day,

Adny one 42/- (des. 2/+). Also high-torque model (G. E C., ), 2un x 2in. x 1}in. 6 r.p.m., 57]0
( 3/).

ALUMINIUM, SILVER HAMMERED FINISH

SMALL BENCH GRINDERE. 200/250 v, A.C./D.C. With two Sin. diameter wheels (coarse and

fine surfaces). Bench mount, very useful household or industrial units. £7/17/8 (des. 6/.). Type Size Price Type Price
i Y '3‘&““‘5&'3.:’&‘“‘;&";,‘3&“.:2"‘;, T e ven J00e, iate o, N 8x6x2%...... I8/ W | 37/6
EREIIIES S80I OBMN B6/LR. gl (d st 6/ N 6x6x3 ...... 1776 W | 48/6
IMMEDIATE DELIVERY of Btuart Centrifugal Pumps, including stainless steel (most models). N 4x 4x2 ll,- Y 8x6x6 29/—
e Y 12x 45/=
M. R. SUPPLIES, Ltd., 68 New Oxford Street, London, W.C.1 S A By e So/6
* e - 5 53
(Telephone: 01-636 2958) U 8x6x6 ..., - 3 15X e R
U 9% X7t x3.... 24~ 7 9% 10x8 .... 78/~
WW-—083 FOR FURTHER DETAILS U I5x9%x9 ...... 49/~ *Height

W 8x6x6 ...... 23/= Plus post and packing.
gy . Type N has a removable bottom, Type U removable bottom or
‘?"\\""‘lﬂ”"ﬂ”'ﬂl & back, Type W removable front, Type Y all-screwed construc-

NEw tlon, Type Z removable back and front.
BLANK CHASSIS
RANGE UF FOUR-SIDED 16 SWG ALUMINIUM

.@,JJJ,/JJ“ 7 N QT e O k Size Price Base Size Price Base
6x 4x2 6/3 2/11 10 x 8 x 23" 12/- 5/6
SOLID STATE A.C. MAINS AMPLIFIERS | | |;zez ¢ 2 mxpxae e on
s 7x5x2 7/6 3/5 12 x 9 x 24" 13/9 /-
Employing oniy high grade components and transistors B*X 4;; 2"2 g;— g/; :3 X E73 X g}" :i;z 6%”
8} x X 2" - x7x3
LT55 6 WATT AMPLIFIER TR G Mo MHxioxay e Sy
A High Fidelity unit providing 10 x 4 x 2y 9/ 3/9 15 x 10 x 24"  t6/6 9/l
excellent results at modest output 12 x 4 x 28”7 10/- 4/3 17 x 10 x 3” 19/6  10/1
levels. 12x 5x 3 12/ 4/9
o e TO FIT OUR CASES
Harmonlc Distortion 0.5% ac 1,000 cps. 2°°°|'|"m‘l’“d°d 9 GNS Size Price Base Size Price Base
Output for 3-8-15 ohm Loudspeakers. etall price 7x 5% 1y 7 3/9 12 x 6} x 27 109 5/11
#nputﬁockont' Io;‘f“lik.' Gram and Radio Size 9% x 2% x 5%in. {lx 58 x 27 7/9 3/9 14 x 8§ x 2" :;/6 ;/“
uner/Tape Recorder. ‘2 n 9 g - 6
Controls (5) Volume, Bass, Treble, Mains J1f™quired an attractive wood cabinet with 1] : 2; : ;'% :8;_ ?//2 :;g : 9% : %g" |8§6 |0;6
Switch, Input Selector Switch. Pl ke S TR
WITH BASES
LTé66 12 WATT STEREO s
Size Price Size Price
AMPLIFIER 5x 4x 24 9/3 31 x 3t >< 2}” 6/6
A _twin channel version ot the 4 x 2} % I}"’ 6/- Ix2x = 5/6
LTS5 providing up to 6 watts High 3 x 3} x 2% 7/3 63 x 2H >< 143” (18SWG) 8/3
Fidelity output on each channel. | Plus post & packing.
e PPt Faciiitien Sockss (1) T0¢ Recommended PANELS: Any size up to 3ft. at 6/- sq. ft. 16 s.w.g. (18 s.w.g. 5/3).
PU Microphone. Retail price 16 GNS Plus post and packing.
c I8 (6) Vol Bass. Treble. Bal :
:::T\:'{wz‘t(ch) Inpus Selector Switch, Stereo] Size 12 X34 x 6in.
lono Switch
Facia Plate Rigid Perspex with black/silver Available from your H . L_ s M ITH & Co_ LT D_
background and matching black edged knobs Local Hi-Fi Dealer . i Rk
Wih{spUn S IVEr- (o T £ Electronic Components -+ Audio Equipment
ddre I 1 d }
e abore unicer alsa TUNERTAMPLIFIERS! STEREG and MONG- " 287/289 EDGWARE ROAD, LONDON, W.2
wholesateand - LINEAR PRODUCTS LTD . dT°'= °'-72“3 eeo1 o
ELECTRON WORKS, ARMLEY, LEEDS e sha e pleased to quote for all your component requirements.
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SPECIAL OFFER!
AP.75 Vi sTere

MAGNETIC CARTRIDGE

aP.76 3 speed single play deck with
Synchro-Lab motor offered with the
outstanding AD-78K stereo magnetic
cartridge

NEW LOW
PRICES!

AUTOCHANGERS

1026 iess cartridge £6 9
1026 with GCM21 Mono cart. £6 19
2025TCwith GCM21 Monocart. £7 19
SL.B6 with J2006 stereo cart. £11 18
SL.66 less cartridge £14 156
AT.60 Mk.Il jess cartridge £14 10
SL.75 less cartridge £28 10
SL.9E less cartridge £36 ©
A.70 Mk.Il less cartridge £13 19
B.S.R. UA-47 less cant €6 9 £28
GARRARD BASES CLEARVIEWPERSPEXCOVERS
wB1 £3.6.11 WB4 Mk.Il £6.8.11 WB5 SPC1£3.6.0 SPCaMK.II£4.6.8

£6.8.11 Postage on all above 5/- extra

EHIIUSIU ANOTHER LASKY'S
FIRST

THE Ic 40 INTEGRATED CIRCUIT AMPLIFIER
= MODULE

AVAILABLE

NOW!

Originally developed for computer
and space projects—thesc tiny
modules—size only 26 x 10 x 5
millimetres—represent the most amazing breakthrough in circuit design since the intro-
duction of the transistor. The actual circuit hinaer than a ninhead—is encapsulated in
solid plastic fused with the heatsink and connecting pins to make an almost indestructibie
Jnit. The IC-403 is an integrated power and pre-amplifier requiring only the additlon of tone
and volume controls. power source and speaker to form a complete sudio amplifier of 3W
output

SPECIFICATION (ratings at 26°C): Output power typically 3W from 250mV input. Frequency
r@sponse 20Mz to 80KH11368 Power amp. distortion 0.3% (at 1W.400Hz). Pre-amp.
gain 24dB. Power amp. gain 26dB. Max. operating voitage 21V. Min. operating load 7.6
ohms. Noise level —75d8. Pre-amp. input imp. 2M/Ohms. Power amp. input imp. 100M/
ohms. Pre-amp. and power amp. D.C. input current 50nA.

FTHE (C-403 1S AVAILABLE FROM STOCK EXCLUSIVELY FROM LASKY'S—
COMPLETE WITH INSTRUCTION DATA AND SUGGESTED CIRCUIT APPLICATIONS.

52/6 :
AD-76K MAGNETIC CARTRIDGE

Mew high complisnce sterec magnetic cartridge that really breaks the quality/price barrler.
SPECIFICATION: Diamond Stereo LP stylus. Compliance 10 x 10—%cm/dyne. Frequency
response  20-20,000¢/s. Channel separuion 20d8 Ou(pul BmV. Tracking pressure 2
grammes. $in 9 Di d stylus jlable. Fully guaranteed.

LASKY’S PRICE ONLY 90/- vz

| GET YOUR LASKY'S AUDIO-TRONICS PICTORIAL

colour pages in lerge 16x11in. format packed with

FREE 1.000's of hems from our vast stocks. Hi-Fi. Radio.
Electronics, Test equipment. Components. etc.

Send 1/- for pasl only lnd_[nclus:on on oul mqulal mailing list.
l_ - e e e e = - -

Branches

207 EDGWARE ROAD, LONDON, W.2  Tel.: 01-723 3271
33 TOTTENHAM CT. RO., LONDON, W.i Tel.: 01-636 2605

Open all day. 9 a.m.—6 p.m. Monday to Saturday

152/3 FLEET STREET, LONDON, E.C.4

SINGLE PLAYERS

SP.25 Mk.ll less cartridge . . £11
AP.75 less cartridge £18
SAP.22 Mains model less cart. £6
SRAP.22Batterymodellesscart, £7

TRANSCRIPTION DECKS

PRO000H® OD

\

Tel~ 01-353 2833

Open all day Thursday, early closing 1 p.m. Saturday
High Fidelity Audio Centres

42-45 TOTTENHAM CT. RD, LONDON, W.1  Tel.: 01-580 2573

Open all day. 9 a.m.—6 p.m. Monday to Saturday

N8 EDGWARE ROAD, LONDON, W.2 Tel.: 01-723 9789

Open all day Saturday. early closing 1 p.m. Thursday

ALL MAIL ORDERS AND CORRESPONDENCE TO:
3-15 CAVELL ST., LONDON, E.1 Tel.: 01-790 4821
WW—086 FOR FURTHER DETAILS
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PRECISION |
PRESSINGS |

Accurate
components at
competitive
prices

produced
by progressive
tooling and
multiform
methods

JOHN SMITH LTD.

209 SPON LANE - WEST BROMWIOH - STAFFS.  TEL. 021-553 2516 (3 LINES)
WOODS LANE - CRADLEY HEATH - WARLEY -WORGS. TEL. CR 69283 (3 LINES)

WWwW-—087 FOR FURTHER DETAILS

®:  _AVONCEL—
ZZ  TMA40 TROLLEY

EDITIONS FOR ALL MAKES AND
MODELS OF OSCILLOSCOPES

EACH
£25 i

CARRIAGE
PRICE INCLUDES DRAWER; CARRYING-UNIT:
POWER-BOARD AND 2 BRAKED CASTORS.

AVON COMMUNICATIONS AND ELECTRONICS LTD.

318 BOURNEMOUTH (HURN) AIRPORT. CHRISTCHURCH. HAMPSHIRE
TEL. NORTHBOURNE 3774. TELEG. AVONCEL. CHRISTCHURCH

Ww—088 FOR FURTHER DETAILS

MODEL U-50D

USED THROUGHOUT THE WORLD. SANWA'S
EXPERIENCE OF 30 YEARS ENSURES ACCURACY.
RELIABILITY. VERSATILITY. UNSURPASSED TESTER
PERFORMANCE COMES WITH EVERY SANWA
8 Months’ Guarantee - Excellent Repalr Service

Model P.I1B £3 7 6
Model JP 50 £6 10 0
Model U-500 £7 5 0
Model 360-YTR €7 17 8
Model AT-1 £11 7 &
Model 380-CO £13 5 0
Model F-BOTRO . £13 16 0
Model 430-ES £18 0 O
Model EM-700 . . .£61 0 0

PLEASE WRITE FOR ILLUSTRATEO LEAFLETS OF THESE SANWA METERS

SOLE IMPORTERS IN U.K;

QUALITY ELECTRONICS LTD.

47-49 HIGH STREET, KINGSTON-UPON = THAMES, SURREY. Tel: 01-546 4585
WW—089 FOR FURTHER DETAILS
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SpeCI

BY :(ELECTRONICS) LTD. ,

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

PRICES START FROM
£5-10-0

1Amp. £56100 2.5 Amp. £6150

* % %

* *

5 Amp. £9150 8 Amp.£14100
10 Amp. £18 100 12 Amp. £21 00
20 Amp. £37 00 C. & P. Extra

'VARIVOLT CONTROLS

FDR VARIABLE VOLTAGE TRANSFORMERS

10 amp.
model.

Latest Pattern
Brush Gear.

SOLID STATE COE\IST%NT VOLTAGE TSRANSFOR)M ER COMPLETE
AUTOMATIC MAINS STABILISER
VARIABLE Ensure that your test gear PHOTO'
di
VOLTAGE S RS arvels e 5 ELECTRIC
i N
CONTROL e SENSOR
* 2 model lable- g 7
* Completely sealed 150 watts and 225 in one unit
® [Campict + Output aceuracy: 240v 1§ Refloctive type with built-in
% Panel mounting AC. + 1% fight source % Will also operate
w 251-24(02\/40ACA c Input 240v, A.C from remote light source % Senses any object—colours—
outpu v. A.C. 50 CPS 20% thick smoke % Used on yor and kagi hinery.
50 C/S input Fitted signal lamp and switch printing and textile machines
; Size: 10 ins x 6 i 4 High ht: o] from 12v. A.C. - -
foamp e ££81.73.§| 5 0\ T L EIZ; 2 ‘Ilnox oms‘cx& Pm;O/ o il ozs:‘:s’s'ﬂ:‘z’:‘o-z:mp 100 V. Approx deplfs?( or?q?an"'?Y
amp model 15.0 PP Extra = - 2

LATEST SURGE SUPPRESSED
10 AMP SOLID STATE VOLTAGE

CONTROL iﬁ

capacity start and
# Tungeten and Quartz-

NEW TUBULAR M

Check these vital points:

* Motor speed control—
shaded pole. - ‘

36 AERIAL MASTS
 LATEST PATTERN

AST

# Made from 6 1§ dia. Sheradized steel
sections, for durabllity and strength,

iodine | di ! w Extra strong locating base.
lze ':Ie :.:?:,d ::mg:::ﬁo SYNCH RONOUS MOTOR # Top cap with fitted pulley and halyard.
o : CAM TI M E Rs * 2 sote {8) Rotproof Guys.

and theatre lighting # Rustproofed Steel Picketing Stakes.

# Fitted or remote potentlometer control # Quicker deliveries % Up to 12 adjustable cams % Designed for

# Panel mounting % Case isolated from Gircuit continuous op:‘n‘:on # 10 amp c/o microswitches fitted .25 AMP ONLY £1 5-0- 0 ax works

Input 240v. A.C. 50 Output 0-240v O o

opu ] : ax2 ops. ey £1 7 1 o o Special cams and progr to s req s Carr. 20/- Returnable wooden case 40/-
verall size 4 x 2 x 2% In. P.&P. 3/6 Quotation sent promptly.

30 AMP L.T. SUPPLY UNIT

Up to 24 VDC with smooth stepless variation

# Instantaneous overload cut-out % Large ammeter and
voltmeter % Continuously rated * Output waveform suitable
for di and i plating or lab. y supply unit
* Robust steel case—2 tone grey hammer finish

£55'0'0 C&pP 40/- (G.8B. INLAND)

5 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 €ase with carrying handle and ‘
rubber feet. 11 in . 7 in . 14 in high MADE IN ENGLAND

PRICE £30'0'0 C. & P. 40/- G.8. (iniand). ]

20 AMP HEAVY DUTY

L.T. SUPPLY UNIT

Output: 12 & 24v. D.C. =dj. 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. Waeight: 50 Ibs.
Heavy gauge steel cabinet. Grey Hammer finish
Supplied by us to UKAEA. Min. of Def. & G.P.O.

ONLY £32 = 1 0‘0 40/- Packing and Carriage G.8. (IN

Current Manufacture

LAND)

(ELECTRONICS) LTD. (Dept. W.W.) 313 Edgware Road, London, W.2. Tel: 01-723 2231
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PROTECT VALUABLE
DEVICES

FROM THERMAL RUN-
AWAY OR OVERHEAT-
ING: Thyristors, rectitiers,
transistors, etc,, which uase
heat-sinks can easlly be

ELECTRIC CLOCK WITH 25 AMP. SWITCH

Made by Bmith’s these units are as fitted to many top quality cookers
to control the oven. The elock Is mains driven and frequency con-
trolled 80 it is extremely accurate. The two amall disls enable awitch
on and off times to be accurately set. Ideal for awitching on tape
recorders. Offered at only a fraction of the regular price—new and
unused only 39/6, less than the valne of the alock alone—post and
insurance 2/8.

Wireless World, July 1969

- TELESCOPIC
fe AERIAL
for portable, car radio or trans-

mitter. Chrome plated—six asections,
extends from 74 to 47 in. Hole in bottom for

protected. Bimply make the
contact thermostat part of
the heat-sink, Motors and
equipment genemally, can
also beadequately protected
by having thermoatats In strategic spots on the casing. O
contact thermostat has a calibrated dial for setting ll?g.ve:;
80 deg. te 190 deg. P. or with the dia) removed range setting
16 between 80 to 800 deg. F. Price 10/-.

ROTISSERIE
MOTOR

Very powerful 7 rp.m., operates from
standard A.C. mains. 28/6, plus 38 P &P

230 VOLT [
SOLENOID

1.2V..2,000 mA/hr. type (2000DKZ).
endously powerful, will deliver 4 amp for § hour. Regular price over £2
each. Bulp price 25/- each. NEW AND UNUBED.,

MAINS MOTOR
Preclsion made—as used in record decks and tape recorders—ideal
alno for extractor tans, blower, heater, eto. New and perfect.Snipat §/8,
Pou::;ae 3/ for firat one then 1/- for each one ordered. 12 and over
post free,

THIS MONTH'’S SNIP

DEAC RECHARGEABLE BATTERY
Bize 2in. dia. X {§in. thick approx.

#in, stroke. Bize 2¢in.
% 2in. % 13in. 14/6,
postage 2/9,

See in the Dark
INFRA-.RED BINOCULARS

LAST CHANCE FOR THIS BARGAIN
OASSETTE LOADED DICTATING MACHINE
Battery opersted and with all accessories. Really
fantastic offer & British made £31 ontfit for only
£4.19.6, brilliantly designed for speed and eficiency
—cassette takes normal spools, drops in and out
for easy loading—ell normal fun cessories
include: stethoscopic earplece——crystal microphone
has on/off switch—telephone pick-up—DON'T
MI88 THI8 UNREPEATABLE OFFER—SEND
TODAY £4.19.8 plus 7/6 post and tnsurance. Foot
switch 18/8 extrs. 8pare Caasettes at 4/8 each,

threee for 10/-.

These Infra-red binoculars when fed from s high voltage
aource will enable objects to be seen in the dark, provided
the objects are, in the rays of an infra-ted beam. Each eye
4ube contains 8 complete optical lens system aa well an the

red oell, These optical systems can be used as lenses for
TV cameras—light oells, eto. (details supplied). The

PROCESS TIME CONTROLLER

Made by 8miths, motorised and mains driven, enables 154 circult to
be started up to 18 bours In advance and to atay on for a period from
15 minutes to 8 hours. Totally encloaed in metal box with glasa front
snd chrome surround. 49/8 plus 4/6 post and ins. Stmilar instrument
| by Hortamann, 14 hre delay, ¢ hre on-time, 30-amp ewitch, §9/6,

/ 6BA screw, 7/8.

MOVING COIL METER BARGAIN
Panel meters are alwaya being needed and they are jolly
costly when you have to buy thetn in a hurry—eo you should
take advantage of this offer: 2in. moving coil flush mounting
meters only §/8. These are actually R.P. meters and cost
about £3 each but If you don’t want them for B.F, then all
you have to do s to remove the thermocouple and you will
have a 2:3 ma., meter which you can make into almost
anything by adding shunta orseriesrealistor. New and unused.

MAINS TRANSISTOR POWER PACK
Designed to operate transistor sets and amplifiers. Adjust-
able output Gv., 9v., 12 volts for up to 300mA (class B
working), Takes the place of any of the following batteries:
PP1, PP3, PP4, PP, PP7, PP9, and others. Kit comprises:
mains transformer rectifier, smoothing and load resistor,
condensers and instructions. Real enip at only 16/8,
plus 3/6 postage.

REED-SWITCH
Buitable for dozens of different applications, such as burglar
alarms, conveyor-beit switching. These are simply glass-
encased switches which can be opersted by & passing
permanent magnet coll. A special buy enabjes us to offer
these at 2/6 each, or 24/- a doszen. Sultable magnets
are }/- each.

SPRING COIL LEADS

as fitted to telephones, 4 oore

& a £/8 each, 3 cors 8/ each,

MINIATURE RELAY
American make—830 ohm coll 20-30 volt opemation—
2 pole change over 4/@ each. 48/~ dos.

EXTRACTOR FAN

binoculars form part of the Army night driving (Tabby
squipment). They are unused and belleved to be in good
working order bat sold without & gusrantee. Price $3/17/6,
plus 10/- carr. and ins. Handbook 2/6.

NICAD RECHARGEABLE BATTERIES
3-8V 500mA size 1§ x l’ln. dia. really powerful wil} deliver 1 amp tor
4 bour. Regular price 32/8 our price 17/6 each. New and gusranteed,
Other voltages available, single ceil 12V /8. 5 cell 6V 20/86.
9 cell, 10-8v. 47/8

LAST MONTH'’S SNIP
G.E.C. 13A Bockets. We regret the price was omitted from this item. Theae are

available s a box of 12—flush type 84/-, Burface type 29/68. Post and ina,
4/6 (Gross or more carr. free.)

Cleans the air at the rate of 10,000
cubic feet per hour, At the pall of &
cord it extracts grease, grime and
cooking smells before they dirty
decorations. Buitable for kitchens,
bathrooms, factories, changing rooms,
y  otc., it's a0 qulet it can hardly be
heard. Compact, 6 in. casing with
5§ in. fan blades. Suitable wherever
it 1s necessary to move air fast. Kit
comprises motor, fan blades, sheest
steel casing, pull switch, main con-
nector and fixing brackets.
38/6 plus 6/6 post end tns.

DRILL CONTROLLER
Electronically ch speed
from approximatels 10 revs.
to maximum. Full erat all
speeds by finger-tlp control,
Krt lncludeln:‘u parts, case,
.veryt.hl.us a tull instruc-
tions 19/6, plus 2/6 post and

e. Or available made up
£8/6. Plus 2/6 post.

CONTRO
DRILL
SPEEDS

e | ELECTRONICS (C LTD
over £ are post free. Below £3 sdd 2/9. Rovno N
23/0076 triple core P.V.C. oovered. circular, normally Semi-conductors sdd |/- post. Over (I

. al t (ree. S.A.E. with enquiries please. Dept- WW, 266 London Road. Croydon CRO-2TH
'1::‘.’;/:3.“6 o RPN e oW iR Tovi i Ll : Also 102/3 Tamworth Road, Croydon

FLEX CABLE BARGAIN

JES AUDIO INSTRUMENTATION

Jllustrated the Si452
Distortion Measuring Unit
—low cost distortion
measurement down to
.01% £25.0.0
Si451 £30.0.0 Si453 £35.0.0

Low distortion Oscillator
sine-square-RIAA

Comprehensive Millivoitmeter
350u Volts 20 ranges

J. E. SUGDEN & CO., LTD. Tel. Cleckheaton (OWR62) 2501
BRADFORD ROAD, CLECKHEATON, YORKSHIRE.

WW-—091 FOR FURTHER DETAILS

SOILE U.K. AGENTS

SUPER ELECTRONICS umiteo

5 VIOLET HILL, LONDON, N W.8

WW-—090 FOR FURTHER DETAILS

faster

RF MEASUREMENT
WITH THE
HATFIELD LE 300A1 RF BRIDGE

easier|

L@,

For example. measurements can be made with or without direct current or voltage potarisation of the component
measured. and the source of voltage or current polarisation is not in series with the measuring circuit. The
instrument Is outstandingly simple to use. measuring the RF characteristics of inductors. varactors. diodes.
transistors. resistors. transformers: etc.. with the application of 8 wide variation of direct currem or voitage and
there is negligible shift in zero setting when changing range or frequency.

Write now for Folder C6 giving full information.

HATFIELD INSTRUMENTS LTD.. Dept. WW, Burrington Way, Plymouth, Devon.
Telephone : Plymouth (0752} 72773/5. Cables: Sigjen Plymouth.

HATFIELD BALUN

WW—092 FOR FURTHER DETAILS
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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 possibili-
ties as short distance speech and data links. remote relay controis. safety devices,
burglar alarms. batch counters. level detectors. etc.. etc.

INFRA-RED PHOTO RECEIVER — MSP3

Ultra sensitive detector/amplifier for infra-red (Gatlium Arsenide) or visible’ light optical tinks
reception. Spectrat response 9500 A. Robust, cylindrical package Is coaxial with incident light to
facititate optical alignment and heat sinking

8 5/' post free
MAX RATINGS

Total dissipation (in free air, Tamp — 25°C.)
Qutput Current Intensity 100mA. Voltage
—30°to +7125°C

Supplied complete with sultabte lenses, tull Technical Data and Application Sheets.
inctuding Line of Sight Speech Link.

2mwW/°C.

100mW. Derating Factor.
25V. Operating Temperature from

A67

82| (IIELECTRONICS from PROOPS

New Science Projects combine fascination of Optics with Electronics.

INFRA-RED TRANSMITTERS & RECEIVERS

GALLIUM ARSENIDE LIGHT SOURCE—MGA 100

Fitamentless. infra-red emitter in a robust, sealed cylinder coaxial with beam to faciiitate optical

atignment and heat sinking
\ ﬁ 35/- post free
D.C

Forward current 1F max.* 400mA. Forward peak current Ir max.” (pk) 6A
Power dissipation” 600mW. Derating factor for Tamp greater than 25°C 7.5 °C
Reverse voltage Va max  1-0V.

* When mounted on an aluminium heat sink 1in. x }in. x }in.

Supplied complete with suitable lenses. full Technical Data 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 2 8 6
—_—— / Fost fres

MAX RATINGS

Infra-red devices (except 31F2) are supplied complete with

suitable lenses, technical data

PHOTOCONDUCTIVE CELLS

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 tiashing or breakdown
lights. exposure metars. brightness controls, automatic porch lights, etc. Not polarity
conscious use with A.C. or D.C. Spectral response covers whole visible light range.

MKY251

Epoxy sealed 1§ in. dlam. x } in. thick. Resistance at 100 Lux - 700 to
3.000 ohms. Maximum voltage 200 A.C. or D.C. Maximum current
600 mW. 12/6 post free

 MKY101-C
Epoxy sealed. § 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 mWw. 10/6 post free

MKY71

Glass sealed with M.E.S. base. Glass envelope v in. diam., overall
length 1 in. Resistance at 100 Lux — 50 Kohms to 150 Kohms. Maximum
voltage 150 A.C. or D.C. Maximum current 76 mW. 8/6 post free

a

CADMIUM SELENIDE CELLS (Cdse)

These have a 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.

MKBSH

Hermetically metal sealed. § In. diam. x § 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

16/6 post free

MKB12H

Hermetically metal sealed § in. diam. x & In. thick. Time response
100 megohms. Resistance at 1,000 Lux — 100 ohms to 1,000 ohms
Resistance at 10 Lux —1 Kohm to 10 Kohms. Maximum voltage
50 A C. or D.C. Maximum current 80 mW. Continuous 30 mW.

16/6 post free

PHOTOGENERATIVE CELLS

Selenium cells in which light energy is converted into electricity directly measurable
on microammeter of used with amplifier as light trigges for alarm and counting
devices, luminous fluxmeters, exposure meters, colorimeters, etc.. Spectral response
covers visible light range.

ki

Type 1—14 x1 & in. Output 1 mA at 0.6 voits at 1,000
Lux 5/- post free

Type 2—28 x 18 mm. Output 500 »A at 0.6 volts at
1,000 Lux 3/6 post free

Type 3—100 x 50 mm. Output 4 mA at 0.6 volt at 1,000
Lux 226 post free

Proops Bros. Ltd.,

and typical application information.

FIBRE OPTICS

Highly flexible light guides that transmit light 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, of illuminate In ways never before pos-
sibla. Proops offer hoth glass fibre optics or inexpensive Crofon plastic fibres for
hundreds of experiments or serious applications in a fascinating new science.

RANK TAYLOR-HOBSON ENGINEERS KITS

All the basic components needed to demonstrate
new ways to use fight 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 1.6. 3
and 6 mm widths, 24 inch twin exit guide yith
2 x 1 mm. outputs. Non-random 'Y’ guide with
2 x 3 mm. outputs. adaptors and battery operated
iaht source. Supplied complete with card
wallets containing technical data and

illustrated applications.
£16 post free

Newly developed plastic light transmitting media made by
Du Pont and consisting of 64 speclal plastic fibres, each
010 in. diam. and bundled together in a tough. flexible
sheath® Can be used for many serious projects and inex
pensive prototype work. Ends can be ground flat, dyed or
capped with Epoxy resln. Temp. range —40° to 176°F.
No loss of light through bending. 12-page data and

applications booklet supplied.
8/6 per foot post free

Minimum order—2 ft.

RCA INTEGRATED CIRCUIT — CA3020

Complete Audio or Servo Amplifier in one tiny packagel

Preamp. phase invertor, driver and power output function in a single package
only 3 in. diam. and % in. high. Operates from single D.C. supply ol 310 3 volts
gives maximum output of more than } watt for 22 mA consumption. Low distortion
high gain is coupled with built-in temperature compensation (—55° to 123°C)
and widebard operation. Complete with data and circuit applications.

42]- post free

RCA TRIAC — CA40432

Suitable for light dimming and motor controt circuits

Gate-controlled, full-wave, A.C. silicon switch with integral trigger that blocks
or conducts instantly by applying reverse polarity voltage Shitable for A.C.
operation up to 250 volts. controls currents up to 1440 watts. Size only 3 in
diam. x % in. high. Complete with heat sink, data and applications
information.

45]- post free

52 Tottenham Court Road, London WIP OBA
Telephone: 01-580 0141
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ORGAN BUILDERS !

SILICON N.P.N. TRANSISTORS SUITABLE FOR FREQUENCY
DIVIDER CIRCUITS 1/6d. each or £5 per 100.

Latest list of transistor stock. All brand-new and to manufacturers specifications.

NKTI11 9/3 NKT401 18/- BFX84 6/6 2N2219  10/9
NKTI2 7/3 NKT402 19/3 BFX85 8/- 2N2219A 12/6
NKT72 5- NKT403 16/- BFX86 6/6 2N2220 7/3
NKT73 5/- NKT404 13/3 BFX87 8/- 2N2221 8/6
NKT124 8/6 NKT405 14/9 BFXs8 73 2N2221A 10/
NKTI125 58 NKT406 13/3 BFY50 5/- 2N2222  10/9
NKT126 5/- NKT420 40/~ BFY51 4/6 2N2222A 12/6
NKT135 5//- NKT451 13/3 BFY52 5/- 2N2297 93
NKT137 6/6 NKT452 12/6 BFY53 4/6  2N2368 4/6
NKT210 59 NKT453 8/- BFY%0 29/6  2N2369 4/6
NKT211 5/- NKT603F 6/6 BSXI19 4/6  2N2369A =
NKT212 5/- NKT613F 7/3 BSX20 4/6 2N2a83 8/6

NKT213 66 NKT674F 5/- BSX60 16/6 2N2484 10/9
NKT214 4/6 NKT677F 4/6 BSX61 10/-  2N2220A 10/9
NKT?215 5/- NKT713 5/~ BSY95A 3/9 2N2904 10/9

NKT216 10/- NKT717 8- 2N696 5/~ 2N2904A 12/
NKT217 10/8 NKI734 5- 2N697 5/- 2N2005  15/8
NKT219 5- NKI736 6/8 2N706 3/- 2N2905A  18/-
NK1223 5/ NKT773 4/8 2N706A  3/- 2N2006 126
NKT224 4/6 NKI781 5~ 2N708 4/6  2N2906A 13/3
NKT225 4/6 NKT10419 5- 2N709  11)6 2N2907 14/
NKT229 5 NKT10519 59 2Noid 5. 2N2907A 209
NKT237 7/3 NKT10339 6/6 2N918  11)8 2N3053 5/9
NKT238  4/6 NKTI0430 73 2Noz9 7/3 2N3055 209
NKT239 5. NKT12329 11/8 2N930 8/- 2G345 /-
NKT240 4/6 NKT12429 14/~ 2NH31  8/8 2G371 4/-
NKT241  5/- NKT13329 5- 2N1132 10 2G378 4/
NKT242 3/~ NKT13429 5= 2N1302  4/6 OC22 10/-
NKT243 14- NKT35219 22/3 2N1303  4/6 0OC204 6/
NKT244 3- NKT16229 11/6 2Ni304 5 OC#d 6/-
NKT245 39 NKT20329 12/8 2N1305  5/- OC45 6/~
NKT261 39 NKT20339 B/6 2Ni306 66 ASZ17 10/
NKT262 39 BCi07 4/6 2N1307 68 ,
NKT264 3/8 BC108 3/- 2N1308 8/ Quantity
NKT271 33 BC109 4/6 2N1309  8/6 Discount:
NKT272 3/8 BCY55 70 2NI6I3 68 L5 59
NKT274 3/9 BCY70 5. 2NI711 6/ 2040 - 5%
NKT275 39 BCY!L 83 2Niso3 1256 3005 .- 10%
NKT281 5/- BCy72  4/6 2N2217  7/3 1501298 .- 130e
NKT302 166 BDY20 22/3 2N2217A 158 1400 ' 399
NKT304 133 BFX20 11/6 2N2218 8/ U ary
NKT351 116 BFX30  13/3 2N2218A 10/~  all one type.

Unmarked transistors (tested) su'mlar

2N753 1/6, BSY28 1/6, BSY65 1/8, OC44 1/6, OC71 1/-, OC72 1/-.

LIGHT SENSITIVE TRANSITORS (similar to OCP71), 2/- each.

g)RI’lfl CADMIUM SULPHIDE LIGHT-SENSITIVE RESISTORS
/- eac

GIANT-SIZE SELENIUM SOLAR CELLS—PRODUCE UP TO
6ma AT 06 VOLTS FROM DAYLIGHT!
67mm. diameter 10/- each, 50mm. X 37mm. 2 for 10/-.

MULLARD POLYESTER CAPACITORS FAR BELOW COST PRlCE !

0-001uF 400V 3d. 0:15uF 160V

0-0015F 400V .. oo 3d. 0-22uF 160V .. .. Bd.
0-0018.F 400V .. o in 3d. 0:27uF 160V ot o8 6d.
0-:0022uF 400V .. oo 3d. 1uF 125V oxe .. 1/=
0-01uF 400V .i 3d.

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,-

TRANSISTORISED SIGNAL lN]ECTOR KIT 10/-, SIGNAL TRACER
KIT 10/-, CAR REV. COUNTER KIT 10/-.

VEROBOARD

2fin. x 1in. 0-15 matrix 1/3 17 in. X 3] in. 0-15 matrix 14/8
3 in. x 2} in. 0-15 matrix 3/3 3jin. x 2} in. 0-1 matrix 4/2
33 in. x 3§ m 0-15 matrix 3/11 33 in. x 3% m 0-1 matrix 4/9
5in. X 2fin. 0-15 matrix 311 5in. X 2} in. 0-1 matrix 4,7
5in. X 3% in. 0-15 matrix 5/6 5in. X 3% in. 0-1 matrix 5/6

17 in. x 24 in. 0-15 matrix 11/-
Spot Face Cutter 7/6 Pin Insert Tool 9/6 Terminal Pins 3/6—36
Special Offer! Spot Face Cutter and 5 24 in. X 1 in. bonrds, 9/9 only!

PAPER CONDENSERS, Mixed bags 0-001uF to 0-5pF, 12/6 per 100.
SILVER-MICA, Ccramxc, Polystyrene Condensers. ﬁ assorted. Mixed
RECS and values, 10/- per 100.

SISTORS. Mixed types and values, } to 1 watt. 6/6 per 100, 55/- per
1,000. Wire-wound resistors. 1 watt to 10 watts. Mixed values. 20 for 10;-.
Transnslors. Mixed, unmarked, mainly O.K. 7/8 for 50.

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 CAMPING OR CARAVAN HOLIDAYS! A BRIGHT
LIGHT FOR VERY LITTLE CURRENT!

ELECTROLYTIC CONDENSERS

0-25uF 3 volt 4uF 12 volt 25uF 6 volt 320uF 10 volt
1uF 6 volt 4uF 25 volt 25uF 12 volt 400uF 6-4 volt
1uF 20 voit 5uF 6 volt 25uF 25 volt

1-25uF 16 voit 6uF 6 volt 30uF 6 volt

2uF 3 volt 8uF 3 volt 30uF 10 volt

2uF_ 350 volt 8uF 12 volt 50uF 6 volt All at 1/~ each.
2-5uF 16 volt 8uF 50 volt 64uF  2-5volt

3uF 25 volt 10uF 6 volt 64uF 9 voit 20 assorted
3-2uF 64 volt 10uF 25 volt 100uF 9 volt (our selection)
4uF 4 volt 20uF 6 volt 320uF 4 volt | 10/-

Orders by post to:

G. F. 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
Exchanges, 231 Alum Rock Road, Birmingham 8.

Wireless World, July 1969

- TELEPRINTERS " PERFORATORS
REPERFORATORS - TAPEREADERS
DATA PROCESSING EQUIPMENT

frrT——

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

=7
12-5-6-7-8- TRACK AND |
'MULTIWIRE EQUIPMENT |

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

Picture Telegraph, Desk-Fax. Morse Equipment; Pen Recorders;
Switchboards; Converters and Stabilised Rectifiers; Tape
Holders, Pullers and Fast winders; Governed, Sychronous
and Phonic Motors; Teleprintér Tables and Cabinets; Silence
Covers; Distortion and Relay Testers; Send/Receive Low and
High Pass fi.kcrs, Tdepnmcr, Morse, Teledeltos Paper, Tapc
. . and Ribbons; Polarised and specia-
i lised relays and Bases; Terminals

V.F. and F.M. Equipment; Tele-
| phone Carriers and Repeaters;
| Diversity; Frequency Shift, Keying
} Equipment; Line Transformers and
l Noise Suppressors; Racks and Con-
S soles; Plugs, Sockets, Key, Push, "
Miniature and other Switches; Cords, Wires, Cables and Switch- i i
board Accessories; Teleprinter Tools; Stroboscopes and i
Electronic Forks; Cold Cathode Matrics; Test Equipment; 1 y
Miscellaneous Accessories, Teleprinter and Teletype Spares. ;

W. BATEY & COMPANY

Galety Works, Akeman Street, Tring, Herts.
Tel.: Tring 3476 (3 lines) Cables: RAHNO TRING
STD: 0442 82 TELEX 82362

WW—093 FOR FURTHER DETAILS

LONDON microphones

Quality sound—at low cost

TheLondon Microphone range offers you quality microphones,
good characteristics—and good looks, too, at remarkably little
cost. Made in Britain.

NEW 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.

Low imp. Dual imp.
LM 300 (Cardioid) £11 10 © £1210 0
LM 2008 ,, £519 6 £6 15 0
LM 200 s £4 19 6 £515 0
LM 100 (Omni) £3 3 0 £318 6

Home or overseas trade enquiries welcome. Write or ring for details

LONDON MICROPHONE CO. LTD.
182/4 Campden Hill Road, London, W.8.

Tel: 01-727 0711. 24 Hr. Answering Service. Telex 23894

WW—094 FOR FURTHER DETAILS

A.C. SOLENOID TYPE SAM

Gontinuous Rating
140z. at iin
Instantaneous

up to 5:1h.

Fitted with stainless steel guides—6 times the life Larger
and smaller sizes available—also transformers to 8kVA
3-phase.

R.A. WEBBER LT'D,

KNAPPS LANE, CLAY HILL. BRISTOL 5. TELEPHONE 65-7228'9
WW-—095 FOR FURTHER DETAILS
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R.S.C. SENSATIONAL HIGH FIDELITY STEREO

Matching as recommended for optimum per- R— Illustrated with TFM1 Special total price.
formance. Compare prices with equipment and [~ Tuner fitted. = fe::‘l'y"‘:}'fp}‘:"f;‘n‘fP"'
cabinets purchased individually. :

‘Package 3’ 30 Watt Output 76 Gns.

¥ Goldring Transeription Turntable on Plinth. TBC0ee Carr.25/-
% Shure Magnetic Pick-up Cartridge. -t ! Extremely

% Super 30 Amplifier in veneered housing. i =
% Pair of Stanton Loudspeaker Units. ‘Package 2’ 30 Watt Output c:‘,:::ﬂ:epna:&;

Special total price. Four fully % Garrard SP25 Mk. IT Turntable on Plinth, finished in Teak or
wired units ready to “‘plug-in”. 86 Gns % Goldring C390 Ceramic P.U. Cartridge. A ot e
Really su%erb performance * % Super 30 Amplifier in veneered housing. T e T con SR D
Send 8.A.E. for leaflet. Carr. 25/- ¥ Pair of Stanton Loudspeaker Units. satin chrome handle.

AUDIOTRINE HIGH FIDELITY| AUDIOTR

LOUDSPEAKERS ..., ....|
d

=) §

15 ohm high quaiity apeaker, cross-over unit and

struction. Latest high efficlencyceramio
magneta. Treated Cone surround glving
low fundamental resonance.
indicates Tweeter Cone providing
extended frequency range 40-15,000

ductlon.

HF 801D 8° 8W 58/9 HF 120D 12° 15W 79/9
HF 811D 8° 10W £4/4/0 HF 128 12° 15W 89/9

speaker.
HP 102D 10° 8W

Bin. Hii-Fi ‘speaker. 8ize 22x 15 x 9in.

(Total £16/8/0).

Acousticslly lined or tilled with woollen daniplng material. and Tweeter. Bize 25316 x 10}in, Pressurised.
Ported where appropriate. Credit terms available.

snd Tweeter, Bise 25 <16 10iin, Pressurieed, O WS
DORCHESTER oot o i appr. | THEYORK HIGH FIDELITY 3'SPEAKER SYSTEM

% g eModerate size approx. 25 x 14 x 10in. *Range 80-20,000 Complete kit.
g&n‘:‘: g’l;:.mﬁ-’%‘-‘ Rg::tnu 8:10 watts. c.p.s. Impedance 15 ohms. * Performance comparable I9é G
Dusi cone speaker. Impe- £8.1 9.9 | «ith unita costing considerably more. Conslsta of (1} 12 In. ns.
dance 3 or 15 ohms. Carr. 7/6 15 watt Bass unit with cast chassia, Roll rubber cone surround for
STANTON 111$ ) ultrs low resonance, and ceramic magnet. (2) 3-way quurter sectiou

N Blze 18 x 11 x10In. Rat. serles crosa-over system. {3) 8 x Jin. high flux middle range speaker
ing 10 watts. Incorporating Fane #03bh {4) High efficlency tweeter. (6) Measured weight of woollen acoustic
speaker with toll rubber cone surround damping muterisl. (6) Teak veneered cabinet. (7) Circuit and full
snd 15,000 line niagnet. High tlus tweeter. instructions. HEAR IT AT ANY BRANCH. =

PRI S na R WA | R-S-C-TAI2 13 WA

WATTS PER CHANNEL

Designed for optimum performance with
Or Senior 15 watt inc. HF 126 ns. any erystal or cernmic Gram P.U. castridge,
15.000 line Bpeaker 8 Gns. Carr. 6/6. Carr. 5/9 Radio tuner. Tape recorder, * Mike' etec.

PACKAGE OFFERS

‘Package 1’ 13 Watt Output

% Garrard 8P25 Mk. 11 4-speed Player Unit,
on plinth,

% Goldring CS90 Ceramic P.U. Cartridge.

% TA12 Amplifier in veneered housing.

% Pair of Dorchester Loudspeaker Units.

Special total price.

Transparent Plnlstlc covcre %nsltlex(;.rn. Or Dep.

£10 and 9 monthly payments £5.11.

(Total £59.19.0) et 211951 Gns.

BLACKPOOL ~“%iimans =
STEREO AMPLIFIER

tweeter. 8mooth response and extended fre- PULLY TRANSISTORISED, SOLID STATE CONSTRUCTION HIGH FIDELITY
quency range ensure surprisingly realistic repro- OUTPUT OF 8.5 =

3 sockets on each
c.p.s. Exceptional performance at low HI-FI "SPEAKER ENCLOSURES ;{‘fl;:y‘:?e;:::ﬁ‘:'g“:':‘“:d et
coat.  Impedance 3 or 15 ohms. Teak or Afrormosla veneer finish. Modern design. 9 Blide Bwitch for mono use v Speaker
Prices include carringe. PLEASE STATE IMPEDANCE Acoustically lined and ported. Prices ine, carr. Output 3-15 ohms v For 200-250 v.
HF S10L 8 low 57/ HF120 12° I5W 69/9 JES Bize 16 x 11 x 9in. Pressurised. Gives A.C. mains W Frequency Respouse 30- — pe—

pleasing results with any 8in. Hi-Fi 4 GnS 20,000 ¢.p.s. —2dB ¥ Harmonic Distortion 0.3% at 1000 c.p.s. Hum and Nolse
° —70dB yr Sensitivities (1) 300 mV (2) 50 mV (3) 100 m¥ (9) 2 mV y¢ Handsome
SES8 For optimum performance with any 5 Gns brushed allver finlsh Facia and Knobs. Output rating I.H.F.M. Complete kit of
3 parta with full wiring diagrams and Instructions. 124 GNS. Carr. 7/9. Factory

59/9 o
HF 100D 10° 15W £5°15/0 HF 126D 12 18W 5 Gns. L® gin. 1l 2
i Lot in \? 5
HIGH FIDELI%Y LOUDSPEAKER UNITS ot HES ke:."dm:ﬂ"e; ol 1“0“!‘:1' £5.10 built with 12 mth. gntes. 16 GNS. Or Dep. £5/2/6 and 8 mthlv pymts. 31/8

Or in Teak or Afrormosia veneer housing 19 GNS. or Dep.

Cabinets of Iatest styling Satin Teak or Afrormosia veneer. SE12 For high perforinance with 12in. Hi-Fi speaker 6 GI‘IS £5/10/6 and 9 mthly. pymts. 39/~ (Total £23/1/6.)

R.S.C. BATTERY/MAINS CONVERSION UNITS
Type BM1. An all-dry battery eliminator.
Bize Bj x4} x2in. spprox. Completely
replacea batteries supplying 1.5 v. and 90 v.
whereA.C.malne 200/250 v.50 ¢/s. §:

available. -
Complete kit with diagram /
4! or, Ready for use, 58/11.
M

tLENTUN CTIF1
F.W. Bridged 6/12v. .C. O/P Input Max. 18v. A.C. 1., 4/3.
14 58:2a., 8/11: 3a.. 9/9: da.. 12/9: 8a.. 15/8.

Hundronie Beandinavian design cabinet.
Range 30.20,000 c.p.s. Impedance 15(3. 16 G
Glvea smooth realistic sound cutput. ns-

GLOUCESTER gu6 25x 16 x 10in.  12in. High flux

—_—

RS.C. Al0 30 WATT ULTRA LINEAR| _ R-S.C_ MAINS TRANSFORMERS
Hl_Fl AMPLIF'ER Highly sensitive. Push-Pull

output. with Pre-amnp./Tone Con-l MIDGET CLAMPED TYPE 2} x 2} x 2{in.

FULLY GUARANTEED. Interleaved and lmpreg-
high| pated.  Primaries 200-250 v. 350 c/s. Screened

12.000 iine speaker. Cross-over unit and Tweeter. trol Btages. Performance figures: Hum level —70dB. Frequency | 250 v., 60 mA, 6.3 v. 2 . 3 15/11
Rating 10 watts. Frequency range 12L Gns response +3dB 30-20,000c/s. Bectionally wound output trans- | 954.0.250v., 60mA. 8.3v. 2a. ... 18/11
40-20,000 c.p.s. Impedance 15 ohma. . former. All high grade components. Valves EF88, EF88, ECC83. | pyLLY SHROUDED UPRIGHT MOUNTING
|G F|DEL|TY OLID 807 . 807, GZ34. Beparate Bass and Treble Coatrols. Sensitivity | 250.0-250v. 60mA., 6. 0-5-6.3v. 2a. . 1/9
36 miliivolts. Buitable for High Impedance mic. or pick-ups.| 950.0-250v. 100maA - .8a.. 37/9
STATE AMPLIFIER Designed for Clubs, Schools, Theatres, Dance Halls or Outdoor| 300-0-300v. 100mA, 37/9
200-250v. A.C. mains operated Functions, etc. For use with Electronle Organ, Gultar, String Bass, | 300-0-300v. 130mA. 6. o
St raems et | Frequency ~ Response  80- [ etc. Gram. Radlo or Tape. Reserve L.T. and H.T. for Radio Tuner. Two inpute with sssociated For Mullard 510 Amplifier 45/9
0 O 0 20,000 c.p.s. —2dB, Har- volume controls so that two separate Inputs such as Gram and “Mike" can be mixed. 200250 v..§ 350-0-350v. 100mA.,8.3v. 4a., 0-5-6 379
A “®~ .., | monks Distortion 0.3% at | 50 cla. A.C. mains. For 3 and 15 ohm speakers. Compiete Kit parts wiring diags., instructions.] 350-0.350v. 150mA. 6.3v. 4a., 0-5-8.3v. 479
= 1,000 ¢.p.n. Beparate Bass and || Tin-handled perforated cover 27/8. Or factory built with EL34 output vaivesand {4 Gns.| $25-0-426v.200mA, 6.3v. da.ct.. 0v. 38 .. 69/8
Treble * 1lft * and *cut® controis. 3 input sockets for 12 months’ guarantee for 17 gns. Tech. figs. apply to factory built units. Carr. 12/6 ol 425.0.425v. 200mA, 6.3v. 4a..6.3v. a. 5v. 38 75/«
Mike, Gram, Radlo of Tape. Input selector awitch. TERMS: Deposit £6 and 9 monthly paymenta of 32/- (Total £20/8/0.) Bend 8.A.E. for leaflet. ’qrg).o.uo',ugao,",‘_n,sv_ lﬁ..ct..bv. 3s. .. 879
Output for 3-15 obm speakers. Max. nebsitivity 5mV. P SHROUDED DROP-THROUGH E
omgm rating LILFM. Tn fully enclased enamelled case, INTEREST CHARGES REFUNDED 0n credit Saics settied In 3 monthe. | 250-0-250+.70mA, 6.5v. 28, 0-8-6.3v . 2U9
94 x 21 % 34in. Altractive brushed wlyer finish iacia 390-0.250v. 100 v o, 33‘9
late 10§ x 3iin. and matching knobs. Complete kit of parts with [20:0-250v+ ¢
full wiring dingran and instructions. Carr. 710, "el9.9 | RS.C. ANT 15 WATT HIGH FIDELITY AMPLIFIER| jo0.0:0r coma or oo 02 2718
Or fuctory built with 12 months’ guarantee. £8.19.9 A —7~~.. DUAL PURPOSE P.A. or HLFI SOLID STATE| 300.0.300: 100 A, 6.3v. 4a., 0:5.6.3v. 3. 3‘1’3
. K= - CIRCUITRY. + 3 input sockets. ¢ 2 vol. controia§ 390.0-300v. 130mnA. 6.3v. da., 0-0-8.3v. la.
:!.S.Cl.z c\(n)eI/-VUn':l': ?dPeEIA:gER-S IhCOVO"g l‘f"":l‘l’. = @ for mixing purposes. % Input Beiector. ¢ Output for Sultable for Mullard 510 Amplifier . 44/9
one ex i LYo X vocalista and Fubllc [a) speakers between 3 and 15 ohmis. < Beparate Bassj 350.0.350v, 100mA., 8.3v. da., 0-5-6.3v. 3a.  37/9
Address. 18 ohn, mat 1"‘!_-‘.'&»0557 16 watta Inc. five 7 and Treble Controls. Bultable for Gram, Radio. Tape.| 350.0-350v. 150mA.. 6.3v. 4a.,0-5-6.3v. 3a. 45/11
4in. u.\‘nkrl:l hﬁgﬁ%lﬂ;""ﬂﬂ.k 433_,"30 lwlllt Fitted Microphone, of Guitar P.U. For Vocal and Instru-] FILAMENT or TRANSISTOR POWER PACK Types
foup, S Tt e Oy arplakel anBELS mental groups. Frequency Response 20-40.000 ¢.p.s.—3dB. Hum level —B04B.} 6.3v.1.58. 7/9:6.3v. 2a. 8/8: 6.3v. 3s. 10/9; 6.3v.
Sy ";",.nl,&, O e RO ks armonic Distortion 0.2% at 10 watts R.M.8. Operation on 200-250v. A.C. mains. | 6a. 91/9; 12v. In. 8/9: 12v. Ja. or 24v. 1.0a. 2119}
pmts. 34 50 w Fitved' f c“]'él '11.000 lines 15 Output rating I.H.F.M. Bize 8} x 2} x 5iln, Complete Kit of Q Qg Carr. | 0-9-18v. 14a. 17/9; 0-12-25-42v. 2a. 20/9.
TyBeOLIR, B e, o . appro: 24 O parts with comy Ive wiring db and instructions « 96 | CHARGER TRANSFORMERS 0-9-15v. 11a. 14/11;
e e e e et Cac 6] ©Or Factors bullt with 12 mths. guaraniee 13 gos. Carr. 9/6. Terms: Deposit] 2ja.17/9: 34.10/11; 5a. 23/9; 64.27/9: 8a.33/9.
OrDanuey f‘}ﬂ Ay VB SR £4/13/6 and ® monthly payments 25/6 (Total £16/3/0)- 10a. 55/11.
of 52/6 (Totul £28/5/-). AUTO (Step UP/Step DOWN) TRANSFORMERS

Tota]l ecost of parta
with detailed wiring - -_‘* High-sensitivity  #_200-250v. A.C. Mains opera-

Mon. & Sharp A.M. Rejection. H Drifi-tree recep- | 15 Walt Model. Qauss 11.000 |

di s & Instruc n
Mo‘v?:m o i tion. # Outputample for any amplifier (approx.500 m.v. ). lines. Jorcl..ﬁ"oh;nll;. £5/| 5['
v 14 Gns. B | Wi ple eument instructions, o Outbul available f o0 oo CRTETI8 T
Carr. 2. for feeding tuning meter. ¢ Output for leedink Stereo Bize  18x 18X ldln Gause
Or ftactory bulit 164 s — Multiplexer. % Tuner head using silicon Planar Tran- 10.000 | Ines. Rexine 5

gos. Or in Teak fin- = sistors. Designed for standard 80 ohm co-axial loput. H £811

Depoeit £5 and 9 plicity of construction. Printed circuitry. Only bigh grade transistors and com- | Listen and speak with both

TRANSISTORS. 9 current types of high quality by leading
mabnufacturers.

5 POSITION INPUT SELECTOR SWITCH EQUALISATION
to 8tandard R.I.A.A.and C.C.1.R. Characteristics for Gram
and Tape Heads.

FULL TAPE MONITORING FACILITIES

SENSITIVITIES: Magnetic P.U. 4 mV, Cryatal or Ceramlc
P.U. 400 mV. Microphone 4.5 mV. Tape Head 2.5 mV.
Radio/Aux. or Ceramic P.U. 110 mV.

FREQUENCY RESPONSE: ¢ dB 20:20.000 c.p.8.
TREBLE CONTROL: +10dB to —14dB st 10 Kc/s. NEG. FEEDBACK: 52dB.
BASS CONTROL: +17dB to —15d1 at 50 ¢/s. HUM LEVEL: —70dB.

HARMONIC DISTORTION at 10 watta 1,000 c.p.n. 0.2% |
Complete Kit of parts with full constructional details 121 Gns.
point to point wiring diagrams. Carr. 2

Supplled factory bullt. 154 Gns, Carr. 12/8. Terma: Deposit 4 Gna. and 9 monthly
paymenta 31/1 (Total £18/3/9). Or in Teak or Afrormosia veneer housing an lll. 19 Gus.
COMPONENTS ETC. ARE OF A HIGH STANDARD AND SUPPLIED BY LEADING
MANUFACTURERS,

|
and I
. 12/8. | EQUIPMENT. Al required parts, point to point
|

% Volume Control. Balance Control. 8tereo/Mono 8witch. Tape Monltor
Bwitch. Mains 8witch. INPUT SOCKETS (Matched Pairs). (1) Magnetic | turntable) Atted Goldring
P.U. (2) Ceramic or Crystal P.U. (3) RadlofAux. (4) Tape Head/ ] C890 bigh compliance ceramio
Microphone. Operation of the Input 8elector 8witch assures appropri- | 8tereo/Mono cartrilge  with
ate equalisation. Rigid 18 s.w.g. Chassis. Size approx. 12in. wide, | diamond stylus. Mounted ou
3in. high and Bin. deep. Neon Panel indicator. Attractive Facia | plinth. Perspex Cover 22G
Plate and S8pun Bllver Matching Knolis. Above facilities, etc., except | included. -
tor Oanging and Balance control, apply aiso to Super 15. RP Ae above but with

w
disgrams and detalled instructions. Carr.

R.S.C. TFM1 SOLID STATE VHF/FM RADIO TUNER | 12in. High Quality LOUDSPEAKERS | 1050 soe oty sossovetis - 4578

In teak veneered cabinets. s

OUTPUT TRANSFORMERS

Btandard Pentode 5,000Q or 7.0000 to 30 8/9
Push-Pull 8 watts EL84 t0 30 or 1503 1
Push-Pull 10 watta 6 V6 ECLS6 to 3,5, 8 or 133 28/9
Push-Pull ELB4 to 3 or 1503 10-12 watts .. 21/9
Push-Pull Ultra Linear tor Mullard 510, etc.  39/9
Push-Pull 16-18 watts, sectionally wound 6L6

covered 10j- extra. 9 carr. 8/ 5
illus-  Visually matchl Bu 15 and 30 amplifiers and of the same high standard of T__G__T_F_B__TE_J_ KT86. etc..tor 3or 1503 35/9
e e N ertontanes and rolability, The pre-wired tuning hexd facilliates specd and sim- | TWO-WAV 'PHONE AMPLIFIE Pusb-Pull 20 watt high quallty sectionally

wound EL34, 8L8, KT66, ete. to 3 or 15 59/9

monthly payments £2. ponents used. A quality product at considerably less than the cost of comparable | hands free. Haudsome black case, 59/9 SMOOTHING CHOKES

Total £23. units, Btereo version. All parts 20 gns. lnc. Carr. Assembled 22} gns. Inc. Carr. | Battery operated. 150mA .7-10H. 2500 12/9; 100mA. 10H, 2000 10/9;
— — gg'g‘\i 10H, 3501(]; 8/9: 60mA,
—R me s ” F 4”‘," . 4000 4/11.
.s.c. s”’ £D 20 , , , ﬂfk o Record Playing Units
TRANSISTORISED 200/2507. A.C. Mains. SPECIFICATIONS
ggl{-!’f“- 10 WATTS R?M.s. mllzt.lnu'ouu into ‘;u ohms. COMPARABLE WITH UNITS Twin Printed Clrcuits. High quality Oanged Pots. Matched Com- | MONEY SAVING UNITS
15 WATTS R.M.S. continuous Into 3-4 ohmes. COSTING CONSIDERABLY MORE pents. CROSS TALK:—52dB st 1,000 c.p.s. Ready to piug Into Amplifier

ONTROL: 6 poaition Input Seiector, Bass Control. Treble Control. RP2 Consisting _of Garrard

8P28 Mk. II (with heavy

Goldring Lenco GLS8S

THESE UNITS ARE EMINENTLY SUITABLE FOR USE WITH ANY MAKE OF Transcription unit and C890
PICK-UP OR MICROPHONE (Crystal, Ceramic, Magnetic, Moving Coll, Ribbon) | Cartridge. Cover Included.
CURRENTLY AVAILABLE. SUPERB SOUND OUTPUT QUALITY CAN BE OB-
TAINED BY USING WITH FIRST RATE ANCILLARY

Carr. 20/-. ovLy £28

wing 21 Gns. Various other types

Ui factory built 28 Gna. or deposit €7/5/- and 9 monthly payments 56/3. | *iih Magnetio P.U. Cartridges
(Tota! £32/13/3). Or in Teak or Afrormosia Veneered housing. 31 Gns. Carr. 15/- or sod ‘Litt off' or ‘Roll i over’
Deposit £7/3/6.30d 9 monthly paymts. 84/- (Total £36 18/u). Send 8.4 E. for leaflet transparent covers at lowest

prices.

BRADFORD '0Neorth Parade (Half-day Wed.). Tel. 25349
BLACKPOOL (Agent) O & C Electronics 227 Church St.

30/31 Gt. Western Arcade, opp. Snow
BIRMI NGHAMHiII Station 021-236 1279, Half-day Wed.

73 Dale St. (Hall-day Wed.).

el. 41361  pHenconnerlane, Bramley,

403 Sauchiehall St. {(opp. Locarno) please. Open all day Sats. Store)(Half-day Wed.). Tel. 21469

32 High Street (Haif-day Thurs.). Tel. 56420 | EJCESTER

5-7 County {Mecca) Arcade, Briggate
(Hali-day Wed.) Tel, 28252 LEEDS

Tel. CENtral 3573
DERBY 26 Osmaston Rd. The Spot (Hal{-day V‘{_ed.). MAIL ORDERS to: 102-106 238 Edgware Road, W.2 (Hiu'd_lﬂ_:IT;:B-)l-"” LONDON

DARLINGTON 8 Priestgate (Hall-day Wed.). Tel.68043 Leeds 13. No C.O.D. under 60A Oldham Street Half-day V‘{ed')e MANCHESTER

GLASGO WY 326 Argyle St. (Hall-day Tues.). Tel.CITy 4158 {5 51ied.5.A.E. with enquiries 41 Blackett Street (opp. Fenwicks NEYWCASTLE UPON

Record
~.._ Playing

R.S.C. PLINTHS tor

LIVERPOOL

. €1, Terms C.W.0. or C.0.D. el. CENtral 277 2000, ATS, AT60, 8P20 etc. ete.
EDINBURGH 133 Leith St. (Hal'-dazrvl‘/evdv.). : Etaze 476 wwirs under 2. 106 Newport Rd. (Hall-day MIDDLESBROUGH | Avatisbie ‘with ‘ciear Perupex
el. Waverley 5766 1o L s under £5. Trade Wed.). Tel. 47096 ok, T ‘:L‘: 6 Gns

Perspex cuver gold sepurately at
TYNE 3 Gus. Limited Dumber of covers

(Half-day Tues.). Tel.332-1572  Maj) orders MUST NOT 13 Exchange Street (Castle Market Bld
HULL 91 Paragon Street (Hali-day Thurs.). Tel. 20505 * e sent to shops. g (hcl:l‘(-(da;sfl';ur:.;. Ter. 20716 SHEFFIELD | et aors vomenn,

Manufacturer. 39/9 to ciear.
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RACAL RA-I17

First ministry release of these
world famous communication
receivers. Frequency range
500 Kc/s.-30 Mc/s. Available in
excellent condition fully tested
and guaranteed. £ [50 %ﬁl:r-

CLASS D. WAVEMETERS

- > A crystal controlled hetero-
= E] dyne frequency meter cover-
K ! ing 1.7-8 Mc/s. Operation on
5.8 & 6v. DC Ideal for amateur

‘ - use. Avallable in good used
‘_5_0 condition £5.19.8 Carr. 7/6.

N Or brand new with accessories
£7.19.6 Carr. 7/6.
CLASS D WAVEMETERS No. 2
Cryatal controlled. 1.2-19 Mc/s. Mains or 12v. D.C.
operation. Complete with calibratlon charts.
Excellent condition £12/10/0. Carr. 30/-.

MARCONI CT44
TF956 AF
ABSORPTION
WATTMETER

1 u/watt to 6
£20. Carr. 20/-.

watts.

LELAND MODEL 27 BEAT
FREQUENCY OSCILLATORS
0-20 Kefs. Output 5K or 500 ohms. 200/250 v,
A.C. Offered in excellent condition, £12/10/-

LCarriage 10/-.

UNR-30 4 BAND

COMMUNICATION RECEIVER

Covering 550 Kc/s-30 Me/s. Incorporates BFO.
Built-in speaker and phone jack. Metal cabinet.
upplied brand new,
guaranteed with instructions. 13gns. Carr. 7/6.

Operation 220/240 v. A.C.

TRIO COMMUNICATION RECEIVER MODEL 9R-59DE

4 band recelver covering 500 Kc/s to 30 Mc/s, continuous
and electrical bandspread on 10-15, 20, 40 and 80 metres.

8 valve plus 7 diode circuit. /8 ohm output and
jack. B8B-CW @

With instruction manual and service data.
Carriage paid Trio G i H

ANL @ Variable BFO @ 8 meter. @
8ep. Bandspread dial @ IF 455 Kefs @ audio output
1.5 w. @ Variable RF and AF gains controls. 115/250
v. A.C. mains. Beautifully designed. Size 7 15 x 10in.
£42.10.0.

phone

d with

ype
Normally £5.19.6. Our price £3.15.0 if h
above receiver.

TRIO JR-500SE 10-80 Metre
AMATEUR RECEIVER

Covers ali the amatenr bands in 7 separate mnges between
3.5 and 29.7 Mc/e. 7 valven, 2 transistors and 5 diodes plus
8 crystals: output 8 and 500 ohtn and 5,000 ohm phone

jack, Crystal controlled osclllator. Varinble BFO.

AVC. ANL. 8 meter. 88B-CW. 8tand-by switch. Special
double gear dial drive with direct reading down to | kHz.
Remote control socket for connection to a transmitter.
Audio output 1 watt. 115/250 v. A.C. mains. Buperb modern
atyling. Bize 7x13x10in. with instruction manual and

service data. £68.10.0. Carr. Pald.

VFO.

TO-2 PORTABLE
OSCILLOSCOPE

A general purpose low cost
economy oscilloscope for every -
day use. Y amp. Bandwidth
2 CP8—1 MHZ. Input Imp.
2 meg (3. 25 PP. Bluminated
scale. 2° tube. 113 x 180 x
230 mm. Weight 8ibs. 220/
240v. A.C. Bupplied brand new
with handbook. £22/10/-.
Carr. 10/-.

FIELD TELEPHONES TYPE L. Generatorringing,
metal cases. Operate on 2 1.5 v. batteries (not
1.) Excell £4.10.0 per pair.

Carr. 10/-.

T.E.40
HIGH SENSITIVITY
A.C. VOLTMETER =

10 meg. Input 10 ranges:
01/.03/.1/.3/3/3/10/30/100/300
v. RM.8. 4 cps.-1.2 Mejs.
Decibels —40 to +50 dB.
8upplied brand new complete
with leads and instructions.
Operation 230 v. A.C.
£17/10/-. Carr.5/-.

AUTO TRANSFORMERS
0/115/230v. Step up or step down. Fuily shrouded.
150 W. 32/8, P. & P. 3/6

/0. P. & P. 8/6
7.500 W. £16/10/0, P. & P. 20/-.

SPECIAL BONUS
OFFER!

TRIO SP5D Matching Speaker Mate and TRIO HS4 Communi-
cation Headphones, Normal Value £10.7.0. FREE OF CHARGE
with every JR.500SE purchased.

SOLARTRON CD.7115.2
OSCILLOSCOPES
Double Beam. D.C. to 9 Mc/s. Perfect order.
£65. Carr. 50/-.

AYOMETERS

Supplied in excellent
condition fully tested
and checked. Com-
plete with prods
leads and instruc-
i tions.

Model 47A £9/19/8
P. & P. 7/6.

SOLARTRON CD. 1016.
OSCILLOSCOPE
Double beam. D.C. To 5 Mc/s. Excellent condl-
tion. £55 each. Carr.20/-,

AM/FM SIGNAL GENERATORS
- . < Oscillator  Test
OS5 SOSENERES. . kT2 A bigd

quality precirion
instrument made
for the Ministry
by Airmec. Fre-
quency coverage
20-80 Mefs. AM/
e CW/¥M. Incor-

L = e porates precision
dial, level meter, precislon attenuator luV-100M v,
Operatlon from 12 volt D.C. or 0/110/200/250 +.
A.C. 8ize 13 x 84 x 9in. Supplied in brand new
condition i with all t fully
tested, £45. Carr. 20/-.

GEARED MAINS MOTORS
Paralux type 8D19 230/250 v. A.C. Reversible.
30 r.p.m. 40 1b. ina. Complete with capacltor.
Excellent condition. 99/8. Carr. 10/-.

AMERICAN RECORDING TAPES

3in. 2251t. L.P. Acetate 3/6
3§in. 6001t. T.P. Mylar..
Bin. 6001t. 8td. plastic
6in. 900(t. L.P. acetate. .
5in. 1,2001t,

Firet grade
quality
American
tapes.
Brand new
an
guaranteed.
Discounts for
quantities.

7

‘ 7in. 1.800f¢. L.P. Mylar

Over £3 post 7457 94001t. D.P. Mylar
paid. 7in. 3.600 ft. T.P. Mylar

Poatage 2/-.

SINCLAIR EQUIPMENT
Z12. 12 watt amplifier 89/6.
PZ4. Power supply Unit 89/8.
STEREO 25, Pre-amplifier £9/19/8.
Q.14 8peakers £7/19/6.
Micromatic n:}xo Kit 49/6. Built 59/8.
D

ALL POST P .
SPECIAL OFFER
2 Z12 amps. PZ4 Power Bupply, Btereo 25,
Preamplifier . i, — £22
or with two Q.14 Bpeakers............. £37
NEW BINCLAIR 2000 8YSTEM
35 watt Integrated Amplifier, £29, Carr. 5/-
Belf-powered FM Tuner, £25. Carr. 5/-.

ECHO HS-606 STEREO
HEADPHONES

Wonderfully com-
fortable. Light~
weight  adjustable
vinyl headband, 6ft.
cable and stereo
jack plug, 25-17,000
cpe., 80 Imp. 87/6.
P. & P. 2/6.

NOW OPEN IN
EDGWARE RD.

Qur new walk around shop {s now open at
311 Edgware Road, fully stocked with all
Hi-Fi, C tion and Teat i

Call tnto your nearest shop— Kdgware Rd. for
all Egui, Lisle Street for all Equi,

and 6om'pon¢yua.

HAMMARLUND SP600J X

COMMUNICATION RECEIVER

High quality professlonal dual conversion communication
receivers available once again in thls country at a
reasonable price. Frequency range 540 Kc/s-54 Mc/e In 6
bands, variable tuning or 6 channel erystal controlled. 2.5
watt output into 600 ohms. Input 110/230 v. A.C.
circult incorporating: Xtal filter, B.F.0.. A.N.
callbrator, 8 meter etc. Size 19x12x22 in, (List £520).

Offered in excellent conditlon fully tested and
£100 each. Few oniy.

20 valve
L., Xtal

checked.

EDDYSTONE V.H.F. RECEIVERS
770R. 19-166 Mc/s. £150.

770U. 150-5600 Mc/s. £100.

Both types in excellent conditlon.

COSSOR 1049 DOUBLE BEAM
OSCILLOSCOPES

D.C. coupled. Band width 1 Ke/s. Perfect order.

£25. Carr. 30/-.

RECORDING HEADS
Reuter {-track. A» fitted to Collaro Mk. IV
and Btudlo Decks, High imp. record playback,
low imp. erase. Lower track only. Brund new
;9,‘6 palr.

§ track heads:

RCA COMMUNICATIONS
RECEIVERS AR88D

Latest release by ministry BRAND NEW In original cases.
110-250v. A.C. operation. Frequency in 6 Banda. 535 Kefs—
Mc/s continuous. Qutput Impedance 2.5-800 ohma.
Incorporating crystal fliter, noise limiter, variable BFO,
variable selectivity, ete. Price £87.10.0. Carr. £2.

MARCONI TEST EQUIPMENT
TF 144G Standard Sigual Generators, 85 Ke/s-25 Me/a, £25,
Carr.

30/,
TF 885 Video Oscillator 0-5 m/cs, £45. Carr. 30/..

TF 195M Best Frequency Oscillator, 0-40 kcfs, 200/250 v. A.C.

£20. Carr. 30/
TF 142E Distortion Factor Meter, £20. Carr. 20/-.

oftered in excellent conditlon. fully tested and checked.

TF 1100 Valve Voltmeter, Brand New, £50.
TF 1267 Transmission Test Set, Brand New, £75.

TF 1371 Wide Band Millivolt Meter, Brand New, £50.

01.5/2.5/10f
50/250/500/1,000 v, D.C.
0/3/10/80/250/500/1,000
v. A.C. 0/10/100pA/10/
1C0/500 MA(2.5/10 Amp.
0/1K/10K/100K/10M /
100M . —10 to 49.4dB.
£18/18/-. P. & P. 5/~

LAFAYETTE 57 Range Super
50K 3/V. Multimeter. D.C.
volts 125mv—1000v. .C.
volts 1.5v—1000v. D.C. Cur-

<481 db. Overload protection.
£12/10/-. P. & P. 3/86.

PROFESSIONAL 20,000
O.P.V. LAB TYPE
MULTITESTER, Auto.
tnatic overload protecs
tlon, mirror scale. Ranges
1/16/50/260/500/1,000 v,
D.C. and A.C. 0-300uA, 10mA, 250mA, Current:
0/20K, 200K, 2megohm, Decibels:—20 to + 22db,
£5/18/8. P. & P, 2/6.

MODEL TE-90 50,000 O.P.V:

irror scale overload protec-
tion. 0/3/12/60{300/600/1,200
¥. D.C. 0/6/30/1204300/1,200. v
D.C. .03/6/60/600 MA. D.C.
16K/160K/1.6/16 MEG Q.
—20 — + 63db. £7/10/0.
P, & P. 3/

MODEL TE-80. 20,000 O.P.V.
0/10/50/100/500/1,000 v. A.C.
0/8/25/50/250/500/1,000 v,
D.C. 0-B0uA. 5/50/300mA.
0/6K[COK/600K/6 meg.
£4/17/8. P. & P. 3/-.

Ex-Military Reconditioned.

All above

TE-800 20,0000/VOLT
GIANT MULTIMETER
Mirror acale and over-
load protection.  6in.
full view meter. 2
colour scale. 0/2.5/10/
250/1,000/5.000 v. A.C.
0/25/125/10/50)
260/1,000/5,000 v. D.C.
0/50A/110/100/500mA /
10 amp. D.C. 02K/
200K;20 MEG. OHM.
£15/--. P. & P. bj-.
MODEL AS-100D. 100K Q/
Volt. 5in., mirror scale. Built-
in meter protection 0/3/12/60f

v. DcC

0/6/30/120/300/600 v. A.C.
0/1042A/6/60/300MA/12 Amp.
0/2K/200K/2M/200M . —20
;78+17d8. £12/10/-. P. & P.

MODEL TE-70. 30,000 O.P.V.
0/3/15/60/300/600/1,200 v,
D.C. 0/6/30/120/600/1,200 v.
AC.  0/3011A/3/30/300mA.
0/16K/160K/1.6M/16 MegQ.
£5/10/-. P. & P. 3/-.

MODEL TE-12. 20,000 O.P.V.
0/0.6/6/30/120/600/1,200/
3,000/6,000 v. D.C.0/6/30{120/
600/1,200 v. A.C. 0/60uA/6]
60/600 mA. 0/6K /600K /6M eg.]
60 Meg.Q0. 50 PP. .2 MFD
£5/19/6. P. & P. 3/6.

MODEL PT-34. 1,000
0.P.V.0/10/50 /250 /
500/ 1,000V. a.c. and
d.c. 0/1/100/500 mA.
d.c.0/100 K 0 39/8.
P. 1/6.

Record/replay. High tmp............ .. 8B/

Erave. Loge lmp... ..., .. ....0""" .. 20/-
Marriott § track heads:

Record/Playback, high imp. ...... .., ve. 65/

Erase, lowimp..........., L1 13 ST sap 20/~

Post extra.

TE-65 VALVE VOLTMETER
- High quality Instrument

with 28 ranges.

D.C. volts 1.5-1,500 v.
A.C. voitse 1.5-1,500 v.
Resistance up to 1,000
megohina,

220/240v. A.C. operation.
Complete with probe and
Instructions £17/10/0. P.
& P. 8f-,

Additlonal Probes avall-
able; R.F. 35/- H.V.
42/8.

TEII| DECADE RESISTANCE ATTENUATOR
Variable range 0-111
db. Connections.
Unbalanced T and
Bridge T. Imped-
ance 600 ohms.
Range (0.1 db x
10) + (1 db x 10)
+ 10 + 20 + 30 4+
40 db. Frequency: DO to 200 KHZ (—3db),
Accuracy; 0.05 db. + indication db x 0.01,
Maximum input less than 4 watta (50 volts),
Built in 600 @ load resistance with internal/
external switch. Brand new £27/10/-. P. & P. 5/-.

TY75S AUDIO SIGNAL
GENERATOR

8ine Wave 20 CP8—200 Kc/s.
8quare Wave 20 CP8—30
Kc/s. Highand low impedance
output. Output variable up to
6 volts. 220/240 volts A.C.
Brand new with instructions.
£16. Carr. 7/6. Bize 210 X
150 x 120 mm.

TE-20D RF SIGNAL GENERATOR

Accurate wide range sig-
nal generator covering
120 Kofs—500 Mc/s on
6 bands. Directly cali-
brated.  Variable RF.
attenuator, audlo output.
Xtal socket for calibra-
tion. 220/240V. A.C.
Brand new with instruc-
tions. £18. Carr. 7/6.
Bize 140 x 215 x 170 mm.

FULL RANGE OF
@ Components @ Valves @ Semi-
Conductors @® Test Equipment
@ Receivers @ Hi-Fi
AT DISCOUNT PRICES

G. W. SMITH

& Co. (Radio) Ltd.

ALSO SEE OPPOSITE PAGE
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NEW CATALOGUE GARRARD

Nearly 200 pages giving full details of a Full current range offered brond new and guaronteed ot fantastic savings
comprehensive range of COMPONENTS, SRP22Mono £6.100 P25 MKII £1L.15.6

TEST EQUIPMENT, COMMUNICATION BRP23 Bterco £6.10.8 e

EQUIPMENT and HI-Fl EQUIPMENT. Ao e, A0 cATewin siadoo

Each section greatly enlarged and fully :333:-19,'5',}“’,“,/"'19'8 2‘;@“1 nls. :ﬁg

illustrated. Thousands of items, many Stereo 8078 401 ﬁ z-g

at bargain prices.  FREE DISCOUNT *3000 Btereo  £0.19.6 DU £35. 0.0
COUPONS VALUE 10/-. Carriage/insurance 7/6 extra any model.

W B4 Bases £3/19/6, Perspex cover £3/10/0,

*8pecial offer buse and cover available for these

SEND NOwW~ 0N1y7,6 PePl- models at £4.18.0, Carr. §/-.

Pull mange of Garrard accessoties avalluble

TRANSISTOR FM TUNER

8 TRANSISTOR
HIGH QUALITY
TUNER BIZE
ONLY éin. x 4in. x
24in. 3 LF. stages.
Double tuned dis-

LAFAYETTE SOLID STATE HA&00
RECEIVER

5 BAND AM/CW/88B AMATEUR AND BHORT WAVE.
150 ke/s-400 Ko/s AND B350 Kc/s-30 Mo/s. F.E.T. tront
end @ 2 mechanical filters @ l!ulfa dia) @ Product
detector @ Variable BFO @ Nolselmiter @ 8§ Moeter criminator, ample
@ 24}in, Bandspread @ 230 v. A.C./12 v. D.C. neg earth output to feed most
operstion @ RF gain control, Sise 13in. x 9lin, x 8}in. smplifiers, Operates
A.0. Bupplied In excellent s by EXCEPTIONAL VALUE £45. CARR. 10/-, | on 9 volt battery. Coverage 88-108 Mc/s. Ready
working condition, £22/10/-. 8.A.E. FOR FULL DETAILS. built resdy for use. Fautastic value for money.

Or complete with all acces- LAFAYETTE PF-60 SOLID STATE VHF IZ0 MULTLFLEX ADAPTORS, WA
sories, probe, leads, Iid. etc. FM RECEIVER gl

TYPE I3A DOUBLE BEAM
OSCILLOSCOPES BARGAIN
An excellent general purpose
D{B oscilloscope. T.B. 2 cps-
750 Kofs. Bandwidth 8.5 Mc/s
§ Bensitivity 33 Mv/em. Oper-
ating voltage 0/110/200/250 v.

£85, Carriage 30/-. A new transistorised receiver covering 162:174
Mc/s. Fully tuneable or crystal c(intmlled (not lug&l'lreg) T“erh:vs'os"::;sso
for fixed frequency operation. Incorporates 4 - !
ADMIRALTY B.40 RECEIVERS Hish | GRaTED CIRCUITS. Bulii-in spesker nnd Uluminated . TELEFHONE
recelver manufacs dial. 8quelch and volume controls. Tape recorder output. - 5
750 aerial Input. Headphone jack. Operation 230 v. AG} INTERCOM

tured by Murpby.
Coverage in 5 bands
650 Kofs-30 Mo/n,
1I.F. 500/Kcfs. In-
e rates 2 R.F.
and 3 LF, stages,
bandpaas filter,
notse limiter, crys- | Brand new, guaranteed and carriage paid.
ol controlied | High quality construction. Input 230 v. 50-80 cycles.

Br.O. calibrater | Output full variable from 0-260 voits. Bulk quantities available.

; nutm-:n' lp;lker. 1 amp.— £5/10/=; 2.5 amp.— £68/18/~; 5 amp.— £9/15/-;
- 5 output for ones. ot ot . ol
Operation rw/-zao 8 amp.—£14/10/~; 10 amp.—218/10/=; 12 amp.—£21; 20 amp. 237
wolt A.C. 8lze 19§ x 13} x 16in. Weight
114lb, Offered In good working condition.
£22/10/0, carr. 30{-. With cireuit diagrams. Also
avallable B4l L.F. version of above. 18 Kc/s-700
Ko/s. £17/10/-. Carr. 30/-.

R209 Mk. Il COMMUNICATION RECEIVER

v. D.f . . -, Carr, 10/~
12 L AT £37/10/ / Operatlve over amazingly long
distanees. Beparate call and
Ppress o talk buttons. 2-wire
connectlon.  1000°s of appli-
catlone, Beautifully finished
in ebcny. Bupplied complete
with batteries and wall brackets.
26/19/6 pair. P. & P.3/6.

TE-16A TRANSISTORISED
SIGNAL GENERATOR

& Ranges 400 KHZ-30
MHZ. An inexpensive
inatrument for the handy-
man. Operates on v,
battery. Wide eany to
read scale. 800 KHZ
modulation. 8§ x 8}°

Send S.A.E. for full lists. Other ranges available. Please include postage.
pecial quotations for quantities.

11 valve high i — . x 8§°. Complete with
grade com- L N !{go‘}'. DGC. ... 3;;0 Instructions and leads.
municat! h . . AC....... & . P[P 4/-.
recerver. .uolt-n ks > CLEAR g ey gO&V. A.?. 003 g f £2.10/ :
able for tropi- , Serad W T eter ImA 1]
| use. 1:20 o 500mA ...... 37/ VU Meter 59/ MODEL ZQM
‘i:cll?‘eon 4 s | FUASTIC 1 smp .. 37 1amp. A.C* .. 37/ TRANSISTOR
bands. AM/ i - RS Samp ........ 3 5 smp. AC.* a7l
cwmxn: opera- METE 10V. n.& ...... 37! 10 amp. A%:. g’;lr CHECKER
tion. lncorpor- 20V.DC....... 20 amp. A 7
x ."r:ﬂ P d‘ri —— 50V.DC...... 17/6 80 amp. A.C.* 37/ It has the fullest caps-
vernler ve, 1904
B.F.0. Aerial trimmer. internal spesker and Type MR.38P. 1 2’,"32“" square fronis.  Type M.R.85P. 4}in.x 4lin. tronts. ﬂtyn .l:rd 122?‘:“"‘ £
12v. D.C. internal power supply. Supplied In - 3718 760mA <. 25/- BOuA 9/ 16 amp. .. 4/ Equaliy adaptable for
excellent condition, fully £|5 o'o Carr. . 35/~ . tH] | 30 nmp: il checking diodes, etc.
tested and checked. . 20/-. 35/- 20V. D.C. 49/ Bpec.: A 0.7-0.8967.
TRANSISTORISED L.C.R. A.C MEASURING | 2004 See | 1o0v. 0.G 3o icro atuie. 05, mA, Resstance tor diods
R. A swevre i3 50V.DC. .... 4 o A .
BRIDGE. : /8 so0v.D.C. |11 49i@ | 200041 MEG. suppled e e,
new  portable l{OO-AO 500A 25/~ | ;g(‘)’\'f‘f(':' . 49/ tions, battery and .. /10/6. P. A s
bridge offering ex- e ayrs SR i tmi | B | TAFAYETTE TE-46_ RESISTANCE
cellent r;ntnigz o;x::: 2mA . 8- VU meter 89/6 CAPACITY ANALYSER
B.,,"',,.’, R. 10— SmaA . 25/ lamp. AC.* .. 49/8 2 pt-2.000 mfd.
1.1 MEG @ 6 10mA . 25/- samp. A.C.° .. 49/68 3 obms-200 meq-
Ranges =+  1%. 2mA . %g;: 10 amp. AC.* 49/6 ohms, Also checks
Eila s Ranges 190mA . 25 6l Bjadip- 105 180/6 o e tion:
y 150mA 25/- 5 amp. . 30 amp. A.C.*.. 49/8 20025/
2%. O. WPF: /3850  v. A.C.
1110MFD. 6 Ranges SStmA 25/- T 3 tro Brand New, £17.10
: ; 300mA 85/~ 'ype MR.65P. 3iin. X 3iin. fronts. L
doi O mmo 1anwetanen | 3003 o g ot VD e 4 ey
Opemated from 9 volte, 100uA. Meter Indication. Type MR.45P. 2in. square fronts. 50V. D.C. D/
Attractive 2 tone metal cose. Bize 78” X 8° x 2% | o0uA..........42/6 | 10V.D.C.......27/8 LGN D C! 39/ ARF-100 COMBINED AF-RF
220, P. & P. /-, s0s0u 11180 | oV DL 278 Jov DS e SIGNAL GENERATOR
i aDICl. Srere AC ‘ AF. SINE WAVE
ADVANCE TEST EQUIPMENT 100-0-10044 .. 300V.D.C. ... 27/8 o Y 25
Brand new and boxed in original sealed cartons. {OO#A .- 29 16V. A.C. 27/8 ;ggz ﬁg i 9; i‘l?:‘;m 3“;‘;'“:“'0";;
VM.76. VALVE VOLTMETER. R.F. measure A 300V. A.C. 27/8 500V, A.C. HIGH IMP, 21 v. P[P
ments In exceos&)of 100 Mc/s and D'.O. Il:uugra %"nt‘ %5";;"'::“‘ 35,0' B meter 1 mA 6000 3.8 v. F/P.
ments up to 1 v. with accuracy of £2%. D. R.F lob ke/e-300 Mefs
1amp. A.C.* 2718 B} b
Variable R.F. attenua-

range 300 MV to 1 KV, A.C. range 300 MV to 300 | S0ma

V RM8, Benlstance 002500 M. Price £72. | 100 mA
VM.78. A.C. MILLIVOLT METER. Translstorised. | 300mA .
1 Mv—300V, Frequency 1 c¢/sto 1 Mc/s. Price £55. 'y
VM.79, UBF MILLIVOLT METER, Transiatorised, { ®smP

tion. Int./Ext. Modula-
tion. [ncorporates dual purpose meter to moalitor.
AF output and % wod. on R.F. 220/240 v. A.C.
£30. Carr. 7/6.

CAR LIGHT FLASHERS

Heavy duty light flasher
employs a condenser
discharge principle oper-
ating on electro mechani-

20 amp. A.C.*.. 27/8
30 amp. A.C.*.. 27/8
A.C.range 10 Mv—3V. D.C, current range 0.01/A— Type 4 . 2{in. s

0.3 Ma. Resistance 1 ohm—10 megohms. £125. ype MR.52P. iin. square fronts.
H1B. AUDIO SIGNAL GENERATOR. 15 c/s—
B0 Kc/s, sine or square wave. Price £30.

J1B. AUDIO SIGNAL GENERATOR. 15 c/s—30

TmA - piged 378

Kc‘l. Price £30.
J2B. AUDIO SIGNAL GENERATOR. As per JIB

BAKELITE PANEL METERS Tvs L ol
except fitted with output meter £35. 20pA...... 67/6 . AL ..o » d"m'n pactl
TTIS. TRANSISTOR TESTER. £37/10/-. ovile. R ourile strngiplaviio

between  G0-120 per
minute. 12 voit D.C.
operation. Maximum
load 6 ampe. Size 24} in.
dia. by 4in. Supplied
brand new at & fraction

Carriage 10/- per item. 800V, AC.* .. L2
1 amp. A.C.* .. 32/
5amp. A.C.* .. 32/
10 amp. A.C.".. 32/6

20 amp. A.C.*.. 32/8

SOLARTRON MONITOR
OSCILLOSCOPE TYPE lol
An extremely high quality oscllloscope with time

~—

base of 10 u/sec. to 20 m/sec. Internal Y amplifier . A.C.°. i
Beparate mains power supply, 200/250 V. Bupplied ig ::p : g A g: g of oriuln:n) coet. 8/8 each,
in excellent condition with cables, probe, etc., as * Moving iron, all B0mA ..... 3g/6 LA casoroo P. & P.2/6. (3 for 17/6,

VU meter .... 58/8 P. & P. 4/6)

RADIO) LIMITED gy

3and 34, LISLE STREET, 01-437 8204 S a e

recelved from Ministry. £8/18/8. Carr. 80/- others moving coil 100mA ..... 32/8

S S RN

= LEICESTER SQ,LONDON ,W.C.2 01-437 9155 [diurhe ]
. 311, EDGWARE RD.,LONDON,W.2 01-262 0387 [l sippUedh
(ALL MAIL ORDERS TO := 3, LISLE STREET, LEICESTER SQUARE,LONDON, w.C.2)
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DIOTESTOR IN-CIRCUIT TRANSISTOR TESTER

STOCKISTS

MULTIMINOR MK, IV

REPAIR SERVICE

7-14 DAYS BRITEC LIMITED, 17 Charing Cross Road, London, W.C.2
We specialise in repair, Tel: 01-930-3070
calibration and conversion "WW_088 FOR FURTHER DETAILS

of all types of instruments,
industrial and precision
grade to BSS.89.

| I Release notes and certifi-
cates of accuracy on request, 1
MODEL 8 MK. III

Suppliers of Elliott, Cambridge and Pye instruments

LEDON INSTRUMENTS LTD

76-78 DEPTFORD HIGH STREET, LONDON, S.E.8 R GILFILLAN AND CO LTD
Tel.: 01-692 2689 SOUTHDOWN VIEW ROAD

E.I.D. & G.P.O. APPROVED CONTRACTOR TO H.M. GOVT. WORTHING SUSSEX

i WORTHING 31587/8

WW—097 FOR FURTHER DETAIL WW—089 FOR FURTHER DETAILS

NO EXCUSES! NO DELAYS! FROM STOCK!

VARIABLE VOLTAGE TRANSFORMERS

INPUT 230 v. A.C. 50/60 e e et ot o eV o N T T
BRAND NEW. Keenest prices in | ( Double Wound 1’ SPEEDIVAC SAmp ACIDC
the country. All Types (and spares) " " VARIABLE
from § to 50 amp. available from stock. ‘) Va riable ‘, HIGH VOLTAGE
0-260 v.at | amp. .... £5 10 0 | { Transformers e VOLTAGE
0-260 v. at 2.5 am pssix. £6 15 0 " Fully isolated, low tension Secon- ‘: HIGH FREQUENCY OUTPUT UNIT
0-260 v.at 4 amps..... £9 0 0 4’ dary winding. Input 230 v. A.C. {¢ Input 230 v. A.C
0-260 v. at 5amps. .... £9 15 0 § QUTPUT | CONTINUOUSLY ’ GENERATOR Ontput 00260 v. AC.
0-260 v. at 8 amps. .... £14 10 0 | ¢ VARIABLE0-36v. A.C. 4’ Input 100/110 volts or 200/250 volcs | OutPut 0240 v. D.C.
0-260 v. at 10 amps. ... £18 10 0 | ¢ 0-36v.at 5 amp. £9. 12 6— @ | AC/OC. Output 15KV  variable, | Fitted large scale am-
0-260 v.at |2 amps. ... £21 0 O (b p 8/6 1’ Ideal for testing insulation, vacuur, m:;enr la::ic::%l:m?:fl’;
0-260 v.at I5amps. ... £25 0 O 1’ 0-36 v, at 20 amp. 521 0 " leakage path, gas discharge lamps, | fused. Strong aterace
0-260 v. at 20 amps. ... £37 0 O 1 15/ p. & ¢. ‘P neon etc. A useful ozone and MF | tive metal case I51n. %
50 AMPS 0-260 v. at 37.5 amps. . £72 0 0 | § These fully shrouded Tramsfor- @ | supply, Manufacrured by Edwards | BRI WELERLES
m N t - i 3 . 2
0-260 v. at 50 AP Bt £92 0 0 4 tloer::, areelilgz:lly lr.:"::‘;- ';:eEc‘;mc::_ ‘: m':ker'sa;lz:ir:‘hed‘ woo:;:n ::::;in: :;’:?:)‘!it:!eg:f:: v?l:,‘x‘:
.. 20 DIFFERENT TYPES AVAILABLE :; :‘:’_’"' Industrial and Laboratory 1, case Offered at fractlon of maker’s | Similar in appearance
1 AMP. FOR IMMEDIATE DELIVERY. ‘vv‘v‘v‘v‘v‘v""‘v‘v‘v‘v‘v“ price. £10.0.0 plus 7/6d. p. & p. | to illustration below.
OPEN TYPES [ ol " TCONSTANT | LATEST TYPE SOLID STATE|JAmAASAAAAAARAS
Dnlgn':g ﬁ:; Panel TR ANSHOREARR VOLTAGE VARIABLE GONTROLLER 36v0|t303mp A.C. orD. c- P
I 230 v. A.C. 50/60 |Input 230 v. A.C. Out- Ideal for lighti d heati ir-
npouztputvvlnablol pnuptu variagle 0-260 uv. TRANSFORMER cu?:s,c?!';nplfc:pr;fl:l’:nou::i‘l:;.gB?l'l—t ' varlable L T supply “nlt ‘
0-260 v, A.C. at |.5 amp. Fitted In - : in fuse protection. CONTINUOUS- E

beautifully finished steel
case. Complete with volt~
meter, pilot lamp, fuse,
switch, carrying handle. [Input
£9/5/-. P.&C.10/-.]185-250
Also 2.5 amp. as above. | Y: A-C. | 1

€11/7/6. P. & C. 10/-. g::f:::

at 230 v. AC. Capacity bench or field work, consunt
ADVANCE VOLSTAT 250 watt.  Actractive speed clutch size L. 8in.,
LT constant voltage | metal case. Fitted red 4in., H. 6in. Weight 6Ib
Transformer. Input 205/ | signal lamp. Rubber / 500 volts. 500 megohms. Price
250 volts, Output 65 feet. Weight 17lbs. 7 €22 carriage paid. 1,000 volts,

volts. RMS Leoad 7-10 Pru:e £||/|0/ P. & P,
amps. £3. 6/6 p.p.

SERVICE TRADING COMPANY

) INPUT

) 220/240 v. A.C. Q! q
OUTPUT et

CONTINUOUSLY *» ,,_.} 1

) VARIABLE 0-36 v.

’Fully isolated. Fitted In robust‘
metal case with Voltmeter, Am-

»
LY VARIABLE. v
Input 230v AC output 25-230v AC
5 amp model £8. 7. 6

10 amp model £13. 5. O

P INSULATION TESTERS (NEW)
¢ Test to LE.E. Spec. Rugged
metal construction, suitable for

) meter, Panei Indicator and chrome

9 handles. Input and Output fully ¢
fused. |Ideally suited for Lab. or ‘

Industrial use. £55 plus 40/- p. & c.

oo
it R i R

PP PP PN AT PPN
Nt “ N . g

IOOO megohms, £18 carriage
pald PP A A,
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SERVICE TRADING CO

LIGHT SENSITIVE SWITCHES
Klt and parts including ORP.12 Cadmium
Sulphide Photocell. Relay Transistor and
Circuit. Now supplied with new Siemens
High Spesd Relay for 6 or 12 volt oper-
atlons. Price 25/-, plus 2/6 P. & P.

ORP 12 and Circuit 10/- post paid. |

220/240 A.C. MAINS MODEL v
incorporates mains transformer rectifier and speclal
relay with 3 X 5 amp. mains c/o contacts. Price inc.
circuit 47/6, plus 2/6 P. & P.

— - — — —

—— e ——— —
LIGHT SOURCE AND PHOTO CELL

MOUNTING —
Prlccllloln cnglnelcrld Iightbllource <
with adjustable lens assambly and -
ventilated lamp housing to take ‘EE

MBC bulb. Separate photo celi mounting assembly for
ORP.12 or similar cclrwlzh optic window. Both units
are :Pingle hole fixing. Price per pair £2/15/0 plus 3/6

VAN DE GRAAF ELECTROSTATIC
GENERATOR, fitted with motor drive for
230 v. A.C. giving s potential of approx.
50,000 volts. Suppliad absolutely complete
including accessories for carrying out a
number of interesting experiments, and full
instructions. This Instrumaent is
completely safe, and ideally suited
for School demonstrations. Price
€7/7/-, plus 4/- P. & P. L't. on req.

RADIO ALTIMETER _ '
"‘ ‘l"‘\' X

The Motor drives two ‘E’gll,yﬁ

precision pots through close - ¥

tolerance gear-trains, including slipplng clutch. Offered
at fraction of manufacturer's price: 32/6, plus 6/- P, & P.

—— — — — e e S— — -—

LATEST TYPE SELENIUM BRIDGE RECTIFIERS

30 volt 3 amp., 11/, plus 2/6 P. & P.

30 vole S amp., 16/=, plus 2/6 P. & P.

-— — e — — — a—
NICKEL CADMIUM BATTERY

Sintered Cadmium Type 1.2 v. TAH. Size: helght

3iin., width 2§in. x &4In. Welght: approx. 13 ozs.

Ex-R.A.F. Tested 12/6. P. & P. 2/6.

DRY REED SWITCHES

2 % lamp Dry Reeds (makes contacts) mounted in 870
ohm 9-18v coil. Size 3in. x 3}In. x $in. New. Price
8/6 per pair. Post Paid.

6 of the above mentioned units (12 Reeds, 6 coils) fitcced in
metal box. Size 4in. % 3}in. x 1}in. Mfg. by Elliott Bros.
New 45/- each. Post Paid.

- aEEEn SEEEn GEEED GEUEES GENED GENED mee GHENED il S
Telephone Dlals (New) 14’6d. Post Pald,
. —— —— — — — —— — —
SOLAR OIL-FILLED CONDENSER. ¥
240 mfd. for 230 V.A.C. 600 volt D.C. |7 i
Overall slze I4in. x 9In. X 5jin. plus feet.

Weight 46 Ib. Guaranteed perfect. Manufac-

turer’s packing. Price £7/10/-. Carriage 15/-.

- — e — — S— S— S— S— S— — — —
AUTO TRANSFORMERS. Step up, step down.
110-200-220-240 v. Fully shrouded. New. 300 watt
type £3/10/- @ach, P. & P. 4/6. 500 watt type £4/12/6 each,
P. & P. 6/6. 1,000 watt type £5/15/- each, P. & P. 7/6.

“'LEVER MICRO SWITCH =

Brand new lever operated micro switch. h

20 amp. A.C. Price 4/6 eachplus /6 P. & P.
e S mam RN G e GRS Gam Gam Gmn e —

5 for £1 post paid.

MOVING COIL HEADPHONE AND MIKE
Soft rubber ear-pieces with M/C Mike fitted S5-way
plug as on No. 19 set. New, in maker's packing, 16/6,
plus 3/6 C. & P.

SEMI-AUTOMATIC “BUG” SUPER SPEED
MORSE KEY Vi o

ey
7 adjustments, precision tooled,
speed adjustable 10 w.p.m. to as
high as desired. Weight 2{lb. £4/12/6 post paid.
- emm e e eEm e S mam am S S SE——

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
7 ‘I 4 % .5 volt unit series con-

nected, output up to 2 v.
at 20 mA. in sunlight,
30 times the efficiency of

selenium. As used In power
Earth Satellites, 45/.. P, & P. 1/6d.
. — — —

This precision Instrument is
based on a 24 v. D.C. LOW
INERTIA (Integrating) Motor.

— — —— — — —a
CONDENSERS

New at a fraction of maker's price.

2,500 mfd. 100 v... 12/6 4,000 mfd. 25 v... 10/

10,000 mfd. 35 v... 15/ 4,000 mfd. 50 v... I5/

ALL MAIL ORDERS. ALSO CALLERS AT:

57 BRIDGMAN ROAD,

LONDON, W.4. Phonc: 995 1560
Closed Soturdays.

A73

Postage ané Oarrisge shown
are inland only. For
Overseas Dplense ask for
quotation. We do not
{ssue & oatalogue or lst.

220/240v. A.C. GOOLING UNIT

2,300 r.p.m. 6in. blade size. Smooth
powerful motor. All metal construc-
tion. Continuously rated. Individuaily
testad. Offered at fraction of maker's
price, £2/15/-. P. & P. 7/6.

+ o o o ——————— — ——

(NEW Caramic construction, wind-
ing embedded in Vitreous
Enamel, heavy duty brush sssembly designed
for continuous duty. AVAILABLE FROM
STOCK IN THE FOLLOWING Il VALUES
100 watt | ohm 0a., 5 ohm 4.7a., 10 ohm 3la.,
25 ohm 2a., 50 ohm |.4a., 100 ohm la., 250 ohm
Ta., 500 ohm 45a., 1,000 ohm 280mA., 1,500 ohm
230mA., 2,500 ohm .2a. Diameter 3}in. Shaft
length 2in. dia. ;\iin.. 27/6. P. & P, léé.
50 WATT 1/5/10/25/50/100/250/500/1,000/1,500/
2,500 ohm, 21/-, P. & P. /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. 1-9. | }
in. dia. brass bush. Ideal for above Rheostats, 3/6 each.

STROBE! STROBE! STROBE!

TWO EASY TO BUILD KITS USING XENON WHITE
¥ LIGHT FLASH TUBES. SOLID STATE TIMING +
TRIGGERING CIRCUITS. PROVISION FOR EX-
TERNAL TRIGGERING. 230-250v. A.C. OPERATION.
The Stroba is one of the most useful and interesting
instruments in the laboratory or workshop. It i3
invaluable for the study of movement and checking
of speeds. Many uses can be found In the psychiatric
and photographic fields. also in the entertalnmaent
business. It is used a great deal in the motor Industry
;nd is & real tool as well as an interesting sciantific
evice.
EXPERIMENTERS “ECONOMY" KIT. | to 36
Flash per sec. All elactronic components including
%X Veroboard 5.C.R. Unijunction Xanon Tube + instrue.
4 tions £5.5.0 plus 5/- P. & P.
-« INDUSTRIAL "ADVANCED' KIT. | to 80 Flash
ber sec. IDEAL FOR LABORATORY OR SCHOOL
: SE. Fully isclated from the mains supply by specially
wound transformer. 500v. FLASH CIR UFI’ and
: stabilised timing circuit. Higher output flash tube.
Price £8.8.0 plus 7/6 P. & P,

D80 0.0.8.0.8. 8.8 8.8 8.8 8.8 5.8.0.8 8.8, 88,8850

PARVALUX TYPE SD19230/250 VOLT
AC REVERSIBLE

GEARED MOTORS

30 r.p.m. 40 Ib. ins. Position of
drive spindle adjustable to 3
different.angles. Mounted on sub-
stantial cast aluminium base. Ex-
equipment. Tested and in first-
class running order. A relly
powerful motor offered at a
fraction of maker's price. 6 gns. P. & P. 10/-.

222 s R et s s s s s s s s

BODINE TYPE N.C.1
GEARED MOTOR

(Type 1) 71 r.p.m. torque 10 Ib. in. Nty
Reversible 1/70th h.p. 50 cycle.38 amp.
(Type 2) 28 r.p.m. torque 20 Ib. in
reversible 1/80th h.p. 50 cycle .28 amp.

The above two precision made U.S.A. motors are
offered In ‘as new' condition. Input voltage of motor
NS¢y A.C. Supplied complete with transformer for
230/240v A.C. input

Price, either type £2.17.6 plus 6/6 P. & P. or less trans-
former £€2.2.6 plus 4/6d. P. & P. . ]
These motors are ideal for ron!in;.aerlals. drawing
curtains, display stands, vending machines etc.

© — —— A — — e CHI G S v W S G
230/250 v. A.C. SOLENOID

Heavy duty type. Approx. 3lb. pull.

17/6 plus 2/6 P. & P.

i2/24 v. D.C. SOLENOID
Approx. 8 ox. push, 8/6 plus /6 P. & P.

pl
e
A.C. CONTACTOR T

2 make and 2 break (or 2 c/o) IS5 amp. }
contacts. 230/240 v. A.C. operation.
Brand new. 22/6 plus |/- P. & P.

e CE— D — TR e — ——
CT82 NOISE GENERATOR
Ideal for alignment of ail types of com-
munication and VHF receivers. Self con-
tained audio output meter and mains
power supply.

100Ke/s to 160 Mc/s Frequency range

43 ohm or 75 ohm impedance,

Noise figure range to 20 ab.

In rugged alloy case with Instructions for
use. Offered untested but in excellent condition, less mains
lead. £7/19/6, P. & P, 10/-.

SERVICE TRADING CO.

SHOWROOMS NOW OPEN
AMPLE PARKING

Latest American. New. Plastic THYRISTOR
400 P.LV. 8 amp. Data sheet. 19/6 post pald.

— e —— e - — e —— ———
COPPER LAMINATE PRINTED CIRCUIT
BOARD. Large sheet 15§ x 5}in. 3 for 10/- post pald.
(3 minimum order).

- — D —— — — —

MINIATURE UNISELECTOR

y 3 banks of |i positions, plus
> Y/ homing bank. 40 ohm coll.
24-36 v. D.C. oparation. Carefully
removed from equipment and

@ == tested. 22/6, plus 2/6 P. & P.

UNISELECTOR SWITCHES NEW
4 BANK 25 WAY FULL WIPER

25 ohm coil, 24 v. D.C. operation. Y

£5/17/6, plus 2/6. P, & P. ) 2
8-BANK 25-WAY FULL % e
WIPER ,ﬂ

24 v, D.C. operation, £7/12/6, Plus 4/- P. & P.

RELAYS

BULK PURCHASE ENABLES US
TO OFFER THE FOLLOWING
NEW SIEMENS PLESSEY, atc.
MINIATURE PLUG IN RELAYS
COMPLETE WITH BASE, AT A
HIGHLY COMPETITIVE PRICE

COIL WORKING

0 VOLTAGE CONTACTS PRICE
280 6—I12 2 ¢jo 14/6
280 9—I8 4 c/o 15/6
700 12—24 2¢/o 12/6
700 16—24 4 c/o 15/6
700 16—24 4M 2B 12/6

1250 20—40 2 c/o Heavy Duty 12/6
2500 30—50 2 cfo Heavy Duty 12/6
9000 40—7 10/-

2co
POST PAID
[y y——y—————————y——r—r

SEALED RELAY 230 vole AC Coil. Three c/o 5

amp. contacts, 17/6 Post Paid.

INSULATED TERMINALS

Available in black, red, whice,
yellow, blue and green. New
17/- per doz. P. & P. 2/-.

SANGAMO WESTON

Dual range voltmeter. 0-5 and 0-100 v.
D.C. FSD | mA. In carrying case with
tests prods and leads. 32/6. P. & P. 3/6.

- G —— — CEn G — — — —
A.C. AMMETERS 0-1, 0-5, 0-10, 0-15, 0-20 amp. F.R.
24in. dia. Allae 20/- each.

A.C. VOLTMETERS 0-25 v., 0-50 v., 0-150 v. M.
24in. Flush round all at 21/- each. P. & P. extra.
0-300 v. A.C. Rect. M-Coll2¢in. ...............t 29/-
0-300 v. A.C. Rect. M-Coll 3}in. Type W23 ...... 58/-

PRECISION INTERVAL TIMER

From 0-30 seconds (repetitive). Jewelled
balanced movement. Lever re-sec.
Operates 230 v. A.C. S amp. c/o micro-
switch. Brand New 17/6 plus 2/6 P. & P.

o e S S— RS SEmmy S G e Gt Sm——

‘AVO' MODEL 47A
Ex-Admiralty in first class condition, com-

plete with Instructions, leads and case,

£9/19/6, P. & P. 10/-.

‘AVO’ MODEL 48A

Ex-Admiralty in good condition with instructions, leads,
plus D.C. Shunts for 120 Amp and 480 Amp. A.C. Trans-
former for 60 Amp.and 240 Amp. Multiplier for 3600 volt.
Complete outfit in fitted case. £15/0/0, P. & P, 10/-.
DEMONSTRATION TRANSFORMER
(STENZYL TYPE)
Two removable coils are
tapped at 0, 110, 220 volts,
and 6, 12, 36 volts respec-
tively. A composite appar-
atus designed for class demon-
stration. Electro magnetic
induction, jumping ring,
induction lamp, relationship
between field intensity und
ampere turns, induction

melting, are just a few of the possible experiments. New
modified model. £14/10/-. P. & P. 10/-.

Gt = S e RN Gomw = SN GS
L.T. TRANSFORMERS
All primaries 220-240 volts.
Type No. Sec, Taps Price Carr.
30, 32,34,36 v.at Samps. ........ 0 6/~
2 30,40,50 v.at Samps. ...oiiinn. £6 5 0 6/6
3 10,17, 18 v. at 10 amps. ... £4 10 0 4/6
4 6,12v.at20amps. ...... . £5 17T & 6/6
S 17,18,20 v. at 20 amps. .. . E6 12 & 6/6
6 6,12,20 v. at 20 amps. .... ... £6 5 0 7/6
7 24v.at 10 ampsiicivecrronsscecce 4 15 0 5/6
8 4,6,24,32v.at 12amps. c.ooen.n £6 10 0 6/6

PERSONAL CALLERS _ONLY

9 LITTLE NEWPORT STREET,
LONDON, w.C.2.
Tei.: GER 0576
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~
R.S.T. VALVE MAIL ORDER CO. TRANSFORMERS
DESIGNED TO CUSTOMER’S OWN SPECIFICATIONS FOR
BLACKWOOD HALL, 16A WELLFIELD ROAD AL AP UEATIONE U FTO e e EanE FIiISs
o ’ ’
STREATHAM, SW.16 . 3 PHASE, TOROIDS, HIGH TEMPERATURE, ETC.
Samples from our standard production ranges :—
A6l 9/6 | ECLL800 PL500 14/6 | XHS8/100 12ADS 11/- | 2G414 6/ *Mai
ST | ol | P | de | A | -y s xd
2 - - 3 2 12ATS  4/9 26416 8/8 oy
AZ31 10)- | EF37A 7/- | PL802 16/6 s onrel e | Aot TE 350-0-350V. 60mA., 6.3V. 2A. .. o Wa ed W .. 2 A8
/ / /
ggg gg;— gfi‘? lg;- ;’;1‘5 11%- %g?g ;g;— 12AU7 5/ 2N247  §/8 500V, 300mA. 6.3V. 4A, 6.3V, |A. 4y 319 9
- - - - | 12aX7 &3 | 2N355 12/8 K %
Br @i- | B §- | Px2s g | zse aa- | idbag S }g;_ S00-0-500V. 0.25A., 6.3V. 4 Act., 6.3V. 3 Act., SV.3A. .. .. 419 9
OBL31 l&i: E;gg 56{; ;;;g :gg %&Ig(l) 500;: igg}is gg;! :g}';); yg 525-0-525V. 0.5A,, 6.3V., 6 Act., 6.3V. 6 Act., 5V. 6A. i 513 6
gsl;.u ég;— g;gsl» glr: {:gg; g‘g gﬂosv lﬂ!; 12K7QT 7/~ | ACY19 6/6
- /< A2 8/ 12K8GT 8/~ ACY20 &/~
CvV7i4 80/~ EF93 g/8 PY83 7/- OB2 6/~ 12Q7GT 8/~ ACY21 6/~ *
Cvs2 80/~ | prog 150 | PY5oo 18/6 | OZ  &/86 | 13E1 190/~ | ADI40 13/8 Low Voltage
Cvals 80/~ | Episs o/ | PYsoo 9/ | 1CP31 120/~ | 20P4 20/~ | AFll4 7/~ 30-0-30V. 4
CYssillOl- | Epiay 7~ | PYeoL 9/ | 1BSGT 713 | 2Bl 110= | APIIS 7)- AY 1wy c e e 9 0
cv:;g ”;- g,;zo‘ flf' g:a‘; (l)g‘/- ';%)?71 2.;;; “Zlg%‘d'l‘ g,s AF1168 ;/- 28V. A, 28V. |A,, 28V. IA ZBV. 1A, 30V 250mA ve -y 415 0
P 60 10/~ 400/~ 2 5 - | APLIT T/
Syis so- | EHmo 78 | QQvoRs 20894140/~ | 262607 876 | BY100 H= *Primaries 10-0-200-220-240V.
= EL33 12/8 45/~ o 0/~ 27M1  72/6 GETb571 §/=
OV 429 350/~ EL34 10;6 quos/ml 2E26 20/~ 30C18 16/~ 0%’]‘8‘/6 :L -
g:;; e || mres Cam o lna 2K25 160/~ | 30C17 18/ | NKT2118/~ 20W T t A lifi
EL4  10/6 3/20 3A/167M SOP5 17/~ | NKT214 &/~
o~ | EML 108 /30 0 [0 B | EEENas ransistor mp ifier (W.W. Nov. 1966)
Cvis2e EL8L  9/- | QQVO04/15 3A5 20/~ | SoL1S 17/~ NKT217 8/= Driver oo o » 00 .. - o .1 4 6
180/~ | EL84 49 106/~ | 3B24 10/~ | S0L17 17/= | NKT218 6/~ Mins
cv;.;;gg ggﬁ ELSS 7/ QQV06-40A 3B240M 30P19 16/~ NKT228 8/- . 00 b e e = 116 6
E it = & i » .s - o on .o .o
CV2185 Lsé 83 00, 110/, 30PL1 16/ NKT404 L.P. Filcer ChasSIs Moununz 12 6
S ELso 63 eavon, of memo. | SRR Tl [ L.P. Filter, Printed Circuit Mounting 15 &
- 20, | O n i} 2 - %o ad T. -
CV231238/- | Grags o | QQOS10 3R28 40/~ ( 35L8 9/~ | NKT677 6/
Syttt | B8 U | guows | 3 B | mera; | xemize )
Cvioos g/= | EL8 78 | Qa7p90 56 | 3D21A 35~ | 35z40T 88 | ocie 178 70 i i
Cv400618/- | EL8Z3 16/~ | qag5,40 3k29 7/~ | 4X150D 0C20 15/~ 4 SO
CV4007 7/~ g;ﬁ“ 2‘;/‘ 20/~ | 4c35 300/~ 200/~ | OC24 18/~ Fitted with terminal panel, taps at 0.5, 2, 4 and 8W. into |5 ohms
CV40l4 7/~ e 27}; Q883/3 7/3 JCX 2508 50C5  8/3 0C25 11/~ 8/6 each in 100 Lots
cvaols1g- | pREY T3 | Qs92/10 4/ 240/~ | 50CDeG oc28 78 FlinE laads ¢ 1.2 and 4W. i .
Cvazs g- | EMOL QRI5/10 5/8 | 4X1304 31/~ | 0C28 16/- ying yeapsat}, §, 1,2 and 4W. into 3 ohms .. 6/9 each in 100 Lots
cvaozs 7/- | BN 7/8 | Q8108/45 as/- | 80 76 | oCi9 18/-
cvaosl 7/- | EU32 2;/- 15/~ | 4x150D 85A1 25/~ | OCSs 11/8
Cveoss 7/~ | BUO 7‘“ stonus 200/~ gg:z 7 713 | oces 46
I~ = ~ 80/~ OC48  4/- D ; g P
g:gg :g;_ Ring A3 Q8150130 /- 4x2501}so/_ C “;_ o ‘;‘ Prices inclusive 9( postage and packing, each.
OV 4046 80/~ g}rg: 171,/'- sto/:mﬂ- 5B/254M ggé]v ::;- %2 o/- For small quantities, cash with order, please.
CV4048 12/6 = B 9 - 4 Gf=
Sramive | B0 83 | quandl | st | 03 e | o5 ¢ =
4064 30/~ / = ocre 6/~
gun, e | B 3R | quuongy | som B | dioR W | 8 H
AF91 4/8 BRAGY 10/6 083 & '
DAF96 7/8 TIC 57/8 208 | susa o8 | 80t 8/8 | OCsl 4/~ W E LL R A D l O Ll M lTE D
pos o 333‘{ toor | vosaa | sy 8- | 03 % | O e CARLTON ST., MANC
1000~ | Qvso1 1/ yima 4 12/ nggr %: 811 asi- | ocaipm . ANCHESTER, M14 4GT 061-226 3411
DETa0 26 | 07 i‘g)t 33‘”'2"'] o aLa s ottusa " | ocm 61
ET22 Qz3s  11/- 06-20 120/ | OC82D 6/= =
Mg (K2R Tl s | 9AKE lg,s TR b Bl oaa e WW--100 FOR FURTHER DETAILLS
DET23 H63 18/~ | QY3123 6ALS  3/= | q955/8 0C169  5/-
110/~ | EI4IDD 180/- | 6AMS  3/6 160/~ | oC170 7/~
DET2 lg/¢ | Ri0 1y~ | SANS 10/~ | 7954 240/~ | OCI7I 8/~
50/~ | KTs as- | R17 8- | ¢AQ /= | #20B  60/- | OC200 7/8
DET25 15/~ | kTe1 176 | R18  7/6 | 8AQ5  6/8 | g334 360/~ | BXa42 3/8
DF9l &/~ | KTas n;- Rl9 778 | 6ABS 6/~ | gg7° 1978 | XxAlol 3/8
D;M 78 | KTer 45— | RGB/500 g:g’n 1:;; s66A 15— | Xalll 38
pug 20 | KL S | o | HBor | S 2% | 2 4
DK32 79 | KTsl 20/-- | g5y 83 | XAl - G.E. TYPE PA2)7 2 WATT AUDIO AMPLIFIER 34/-
DKol 6/~ (GEC) 85/ 81M2  32/6 6B4G 20/~ 955 3= XAl42 8/~ This wmplifier is capable of delivering 2 Watts powaer outpu.t. to a 16 ohm load, th
DK92 9‘,_ KT88 ) 30: 811E12 70/~ :géﬂ :/' 2030 15/~ XAM3 8/~ input voltage required being typicaily 8 mV. An 8 lead dual-in-line package with he:t
DKo§ 7/9 KTW6)1 8/8 8130 40/~ GBH% gly- 5644  40/- transfer tab is used. A single supply line of 9 to 27 volts is required. External resistors
D1s6 25/- KTWe39 8130P 40/~ BJ - 5651 7/3 TUBES and capacitors are used for bias, feedback and frequency response control. No trans-
DLO2 63 10- | BEAL b/ | SRS Yo | ses4 8- | acPanizo- formers are required.
Dlos 6/ | M303 60/ | BROL  Bi- | gpng g | 3072 M- | 2AT1 80 G.E. TYPE PA2M4 | WATT AUDIO AMPLIFIER . 23/-
D ! M513 600/- / 5687 10/ 3BP1 85/
Lo8  7/8 25/ 8BQ7A 7/~ 5691 25/ SDP1 40/~ Delivers | Watt continuous power Into 22 ohm load, also compatibte with 8and 16 chm
gg:g :ﬁ’/: 3515‘3%?;' 8TV280/80 ggg'{; g;; 5604 30/~ 3EGL 851 loads. Single supply line 9 to 25 volts. Dual-in-line package with heat transier tab.
= 85/ 5702 15/~ | 3FP7 28/ G.E. TYPE P
DL819 30/~ 17 = A230 LOW LEVEL AMPLIFIER .. 21 |
DY&s ,f_ N31 1-,;, ggg::g}z/o ggg‘{s ﬁ;e :_7’;3 igé_ :grl:} gg;— Audlo preamplifier, high galn, 10 V peak to peak output with 12 Volt supply.
DYa7 68 N78  19/- 6BW7 13/ i '
i 12/8 5786 35/~ PL B8/ RCA TYPE CAJ020 }| WATT WIDE-BAND POWER AMPLIFIER 32/.
gw lg{?— % i};g ;:)lo:l o 17/8 35’:;5 :;: 5842 :g;_ ggp}, 35;_ DC to video power amplifier. Motor control, wide-band mixers etc.
FlsoF 17/6 | PCo7  8/8 0~ | éCvsa g4~ | 5878 - | s8L 80/~ RCA TYPE CAJO)S ULTRA HIGH GAIN AMPLIFIER . 30/-
EB10F 50/- PCs00 TDO:I-I{)WI 6CH8 7/8 6879 lZI: 88D 200/~ 3 amplifiers in | can, use separately or together. Overall voltage nm (ypncally 129 d8
E1820C22/6 8/8 Do | 6CLs 88 | boog '{g;_ ég‘;ﬂlggr at 40 kHz.
EABcoo o | Boces o | zma v | sowa 18- | sm 171~ | cveeo 76/~ MULLARD TYPE TAA263 A.F. AMPLIFIER .. .. .. .. 159
E > 2 10/ TZ40  40/- 6D4 / 5963 10/~ CV966 35/~ General purpose amplifier for use from DC to 600 kHz.
ki lg; %’? lo;s Uls 35— | 6DK6 8/~ | go57 10/~ | CV1526 407
- 89 10/8 =
, U4 24/~ | 6F23 16/- | gos8 10/~ | Cviss7s0/~ MULLARD TYPE TAAJI0O LOW NOISE AUDIO PRE-AMPLIFIER 32/-
EBC33 8/8 PCF80 6/9 u2s 15/8 6P33  19/6 6059 18/ / Intended as a record and playback amplifier in tape recorders.
EBCAl 9/9 | PCPS8 /= | p2d V0 | 6350 4~ | oon | |CYAsasass E
EBCS0 4/8 | PCP20016/- 4 6060 8/~ | DH3/9]
Us? g0/ | 66 3/8 | co8l 12~ 120/~
ggggg ;ff PCP':;:)::/I:’ 3"’} 13/8 g-ll;;:) gll: 6067 14/~ E,W,B,,ﬁ G.E. TYPE 1N35306 DAR%ING'I;O'N PAIR.. ’ - 176
EBF89 6/8 PC] CTPBOI /9 40 7/8 SK8G 3 6063 7= 76/~ Very low level, low noise. Particularly suited for pre-ampllﬁer mpu( stages and low
EBL21 1%/ PCF802 Usol 23/8 )1.60 1/‘ 60684 kil ECR30 35/~ drive medium speed switching. hre = 7,000 min. & fr = 60 MHz at l6c = 2 mA.
IERI 2_”; o9 g:nﬁsolgg gmw(m 19 60658 9/- ECR35 50/~ hre = 20,000 min at lo = (00mA.
ECC33 15/~ | PCPS0813/~ | vemsslors 176 | 6087 10~ | mMwe-3 60/~ MULLARD TYPE TAAJ20 M.O.S. L.F. PRE-AMPLIFIER .. 13/5
ECC40 17/8 PCH200 UCH;? 7’ 68Q7M 7/8 gggg %g;’_ gnn gg" Ultra high input resistance. Conslsts of M.O.5.T. input stage followed by a bi-| polzr
ECC70 15/- 12/8 UCL82 7/8 6Q7G 6/~ 6111  12/8 0:2 80;: transistor amplifier stage. Ideal for use with crystal pick-ups, timers etc.
%‘} g;; ;gﬁg lgg 8?,‘,’,“ ig/- gg?;’m gj‘ mg ﬁlm VCRO7 35/- G.E. T(verET:;u-rl PROGRAMMABLE UNIJUNCTION TRANSISTOR
3 - = - | VCR138 as 10/8
%: gﬁ %LSJ 8/8 UL84 7/~ gg;?,%; g/"e 9003 9/- 50/~ For timers, relaxation “oscillators ete. 8 Rnn e, v are programmable by means of two
L85 93 vuUs  21/- / 9004 2/8 VCRI138A external resistors.
ECCES  7/8 PCL86 9/3 uu7 21/~ 6Veq  4/8 Diodes 50/~
ggg g//g PD500 28/~ | UUS 21/~ | 6X4 46 Transistors VCR139A
o1 PENB420/~ | UY4l 8/6 | 6X5G 4/6 | 15113 4/8 35/= .
i PEN45DD UYss 6/8 787 778 18115  4/6 YCR516 All the above are avallable with data sheets at I/- extra per data sheet. Data sheets
ECH42 11/- 12/~ VL8431 30/~ 7C6  22/6 18131 43 80/~ may be purchased separately at 1/6 each, post free.
ECHS! /9 i
BCEB; e;a PFL200 VP4B 25/~ | 708 15/~ | 2152  4/3 | VCRSI7A
ECLso 7~ | pLss 0 | L ee | 77 ssie | sasms g | vorsrE
ggﬁ; 134; ;}:g; gl; VBIbOIS%I Y4 8/8 2G382 6;: RS PB/- PROFESSIONAL COMPONENTS AT REALISTIC PRICES!
f : = 11E3  70/- 2G401 5/~ VORS5170 Send NOW for our brand new Components Catalogue, at only 2/~ post free. This
ECL8S 8/= PL84  7- WBIM 12/6 12AC8 10/~ 2G403 6/~ 48/~ catalogue is packed with information on a host of up-to-the-minute components by
Ifadmz manshcdtureas lr:_:luded a're Inl::grated Cnr;;un, Sndhcson and Germanium
ransistors, Diodes, Rectifiers, Resiscors, Capacitors, Plugs an ockets, etc.
Valves tested and released to A.R.B. specification ¥f required. Please note that all goods supplied by us are brand new and guaranteed to fully
conform to manufacturer's published specifications.
Express postage 9d. per valve. Monday to Saturday DISCOUNTS: (Cash orders) Order value over £5—10 per cent; Order value over £10—
Ordinary postage éd. per valve. 9 a.m.—5.30 p.m. IS per cent. Cash with order please. Post and packing 1/6 per order
Over £5 postage free. Closed Sat 1-30—2-30 p.m.
Tel. 01-769 01991649 C ONICS
o176y 01 Campists range of TV Tuses KINVER ELECTRONICS LTD.,
om el
SEND S.A.E. FOR LIST of 6.000 TYPES STONE LANE, KINVER, STOURBRIDGE, WORCS.
. Telephone: Kinver 2099
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CONTROL Ui

An electronic unit capable of controlling electrical
equipment up to 3000 WATTS. Full fingertip control
of all AC & Unliversal apparatus. Glves full wave
control from zero to full power. Bultable for the

control of electric motors of up to 2 hp. Buitable for P

controlling all types of lighting. Makes an {deal dim-
mer unit with no loss of power. Will control up to
3 K.W, Heaters. Ideal for fine control of Lathes.
Power Tools, Conveyor beits, pumps etc. Contained
in a robust metal cabinet, attractively deslgned,
with matehing control panel. 8ize approx. 6 x 3 X 2in.
New design makes possible full wave control. Not to
be confused with earller half wave thyristor units.
Now employs the latest electronle techniques, Ideal
for all Industrial spplications. Price £6.19.8-
Carriage and Insurance 10/-.

PRECISION PANEL METERS

Brand new, boxed and fully guaranteed. With
fixing nuts and bolts. Bize approx. 3in. square.
0-500 volts F8SD. As used by leading laboratories.
Ex-stock, only 35/-, p. & p. b/-. Two for £3, post
free.

HEAVY DUTY POWER SUPPLY
UNITS

Bulk P Famous Must have
cost Dearly £40 each. Input 200/250 volta 50c/s a.c.
Output 250 volta d.c. at approx. 176m.a. 6.3/12 volts
at approx. 4 amps a.¢. Robust metal rack mounting
cabinet, size approx. 19 x 16 x 8in. Price only 85/-.
carriage and insurance 15/-, All units are fully fused
and metered.

h fact

SMOOTHING UNITS
“CURE YOUR HUM PROBLEMS”
Beautltully made pieces of equilpment. 12 volts or
24 volts d.c. Input glves a fully smoothed fully
regulated d.c. output. Worth £30 each.
metal cabinet with provislon for standby battery.
Brand new in maker'scartons. Price 85/-, p. & p. 15/-.

Robust

STANDARD DESK TELEPHONE

Another rcoop pur-
chuse enables us to
offer s limited quantity
only of these standard
desk telephones at &
fraction  of  their
original cost. Compiete
with disl, magneto,
cradle, line, connection
block,receiveretc. Not
new but workable.
Buitable for all applica-
tions. Only 19/6 each.

h . 5/-. Two for
30/8 post free. Four
for 63{- post free.

TYPEBCII7A

A Compact handy Trans/Rec. Conaists of a fully
transistorised  nelf-contain t it and

|

ds I,

38 Bridge End, Meadow Lane, Lee
Open 9 p.m. to 6 p.m. weekdays and Saturdays.
All goods advertised avallable for inspection amd

Norths newest walk-round

demonstration. The
lentific and El lc Store.

recelver, microphone, aerial. etc. Operates from

standard dry batteries. As used by Armed forces

on manoeuvres. Regulatlons state must not be
1

TELEPHONE SPARES
DIALS not new but working. Only 6/- each. p. & p.
1/6. Four for £1 post free. Telephone bells. Not
new but working. §/- each, p. & p. 2/-. Four for £1
post free. C teleph: less deet only
718 each, p. & p. 3/6.

TELEPHONE EXCHANGES
PMBX type. Ex-GPO in good condition. Complete
and ready to use. Cordless type. Only £15.10.0.
Carr. 75/-. Cord type £12.10.0. Carr. 75/-.
Radiation meters. Price now 15/- each. p. & p. B/~
Two for 30/- post free.

Standard telephone oarbon inserts.
p- & p. 64. Four for 7/8 post iree.

h

Only 2/- each,

B ey

mm»\'%s:gf/e/m

RECEI

Now incorporates the full coverage of 80/180 me}zrn

ted in UK. 80 when ordering please mention
“*For Dismantling Purposes only.” Price £3.18.68
each, p. & p. 10/6. Two sets for £8 post free. Four
sets £]14 post free. Bulk aale of 8 sets for £25 post
free. Export enquiries Invited.

MINIATURE MOVING COIL SPEAKERS

1}in, diameter. Only 3/6 each, p. & p. 1/6. Two for
8/8 post tree. Four for 15/- post free.

MATCHING P.8.U. For R1132 and 1392 Receivers.
Only £3.10.0 each, carriage 10/-. Absolutely brand
new in maker’'s cartonas.

CONSTRUCTORS PARCEL NO. [

Twelve assorted working transistors. 50 resistors
6 ansorted pots, 1 smoothing choke, 3 sillcon rectitiers’
two multi-plugs and sockets, one & ft. rod aerial*
2 jack plugs, 3 mike inserts {(moving coil), 6 useful
condensers Including electrolytics. All for only
15/-, p. & p. 5/,

amateur bands. Listen to the world's P
Hams at work, Covers the complete Maritime and

MORSE PRACTICE
OSCILLATOR SET
Complete with ""Hints on Learning Morse' manual.

Trawler Band. Plus Top Band and 80 m. Attractive

little superhet. Fully transistorised, works from
9 volt battery. Bpeaker or headphone output. Brand
new from makers. Price £9.10.0, carr. & insur. 10/-.

hammer finlsh case, size approx. 7 x 5 x 8in. A neat

WEHIP AERIALS. One foot interlocking rectlona.
Only 2/8 each. Four for 7/8. p. & p. 2/6. Eight for
15/-, post free.

INICATIS"

/’\4

Fully Trausistorised, 18/8. p. & p. 3/6.
MMUN,
TR.GDX20.C.

Brand new fully transistorised and fuliy portable
C tiont Racal (Acations: 4

ranges 550 Kjcs. to 30 M/cs. covering ll umateur
bands, shipplng and trawler bands, and broadcast
band. A highly etficient double tuned superhet,
comprising R/P serial tuning section, A.V.C. and
bulit in B.P.0. Ideal for fixed or mobile reception.
With speaker and headph output. H

finished robust steel case of pleaning modern design.
Size approx. § x 7 x 6in. British manufacture. Due
to bulk purchasing we can offer these excellent
receivers at less than half their normal worth.
Complete with handbook. £18.10.0. carriage and
i 18/-. Headph if required 17/

8 extma,
2/6p. & p.

SURPLUS BARGAINS

HEAVY DUTY ACCUMULATORS

Type 1 (6 volt) 40AH, In metal cabinet. 8ize approx.
10 x 9 x Bin. Complete with output socket. carrying
strap. Brand new and unused. Worth £10 each. Our
price 30/8, carriage and insurance 15/-.

Type 2 (6 volt) 16AH. In sturdy wooden cabinet
with carrying strap. Worth £7 each. Brand new and
boxed, only 25/- each, p. & p. 12/6.

FIELD TELEPHONES

Type F. Housed in a portable wooden
for indoor/outd up to 10 miles.
Absolutely brand new. Price only £5.19.8 per pair,
carriage and insurance 15/-.

Govt. Surplus Wireless Equipmeut Handbook.
Gives detalled information and circuits on moat
British and American equipment. Price only 35/-.
P. & p. 5f-.

Tannoy Mikes. As new. 9/@ each, p. & p. 3/6.
(Heavy duty, ideal for P.A. work.)

High Quality moving coll headphones and mike.
Brand Rew, only 17/8, p. & p. 5/6. Bultable for most.
applications (cost approx. £3 per pair).

case. Ideal

2

25

oo AFT-
ARCRRE

L ECOMMUNICATIONS
Listen to the thrill of Alr-' 3 o NIy REC,

ecraft Pllota and Airports

RUN YOUR 18 SET TX RX FROM AC MAIRNS.
We manufacture a brand new unit ready to operate
all 19 set Trans/Rec. direct from the mains. Com-
plete ready to plug in with full connecting instrue-
tions. Contained in an attractive steel cabinet.
Price £6.10.0, carr. & Insur. 10/-. Receiver version
only, £4.10.0, carr. & insur. 5/-.

19 SET CONTROL BOXES. Brand new and boxed.
10/-, p. & p. 5/-. Two tor 7/8, postfree. If purchased
with 19 set phones and mike (under 8urplus Bar-
gains) deduot 5/- from total.

One of the most versatile
Telays ever made. Operates

trom 8 volt or 12 volt A.C. or D.C. Conalsta of one
pair of heavy duty D.P.D.T. contacts which are ideal
for switching up to 20 amps. Plus many low current
switching contacts. Metal base-plate. Ebonlte ter-
minal block. [deal for aerlal changeover units. Car or
house burglar slarma. model rallways ete. Worth
nearly £3 each. 8ize only 3 X 2 X 2in. approx. 8pecial
price of 17/8 each, p. & p. 2/6. Two for 30/-, post free.

TRACING UNIT —

A good start In 1969. Heavy Duty charger
for 6/12v. batterles. Combines circult
tester, ignition checker and faultfinder.
Cuts repair costs. easy view ammeter,
calibrated 0-7, with overload indicator, full

ries plus free di guide.
Insulated, fused and earthed for safety.
Ideal home/industrial use. Robust weta)
cabinet, functional control panel. Bhould
be 6 gns. Genuine bankrupt stocks. Now
offered at 72/8 each, p. & p. 7/6. Trade
enquiries invited.

A//l’/—l/lkl/ﬁi

THE LATEST SOLID STATE STABILISED CUR-
RENT LIMITED BENCH P.8.U. Type C/F/HC/11.
Latest circuit design. Zenner reference. Almost no
overloading ax remarkable tranaients are employed.
0.5 to 50 volts D.C. Continuous variability of voltage
and current settings up to 1 amp. Panel meter dis-
plays output voltage or current. Excellently
stabilised against load/line variat Ind d

S RE |
BBC1-2-ITV

This miniature scientific device, employing
the Iatest “'vari-tuner,” is easily concealed

—

onfoff switching of maine input and D.C. output,
Unparalleled design gives superb performance in a
laboratory power supply. Attractive functional case.
Due to an excessive demand there is a delay of up
to | month with thix model. Price 25 gns. Carr, and
insur. 15/6. Kindly place your orders as quickly as
posuible to avold delay. 2 years guarantee.

These excellent radlos were made for Government to

high standard spec. Octal valve line-up. Freq.
Coverage brings in Top Band Amateurs, Marine
Stations, Airports, etc., etc. Blow motion tuning.
Built in P8U for 6 voit operation, simply modified
for maina. Robust cabinet with high-quality speaker.
As new, few only,price £3.19.6. Carr.and insur. 10/6.

at work. Also Civl) Depts., Pire and A
services. Gas and Electricity Depta. Ideal for
recelving 2 metre amateurs. Glvcs super reception
within the range of all transmissions. A fully transis-
torised recelver covering 97-147mcfs VHP broadcasts.
Robust attractive finished metal cabinet size approx.
7 % 4 x 4ins. Operates from a 9 volt Internal battery.
Bpeaker or earphone output plus chrome telescopic
aerial. Only £8.19.8, carriage and insurance 10/6.
CWO or COD.

RADIATION METERS. Dosimeter type. Q.F. No. 4.
Mk. 3. Brand new in maker's cartons, 15/- each,

. | carriage 5/-. Two for 30/-, post free.

@.P.0. TELEPHONE HANDSETS. Brand new with
lead, in maker's cartons. 15/- each, p. & p. 6/-.

behind the set. The mosat brilliant perform-

ance as you may never have iinagined on an -—
indoor aerial. Refund guarantee after 14
days free trial. Just plug in and view.
Price 34/9 each, 2/% p. & p. or
bargaln offer of two aeriala (one for
your friends) 70/« post free. C.W.0.
or C.0.D

TRANSISTOR SALE

OC44 1/8 each, p.p, 4d. Three for 5/- post free.
1 d. Three for 5/- post free.

OC45 1/3 each, p.p. 4d. Three for 3/6 post free,
0C81 2/- each_ p.p. 4d. Three for 5/- post free.
AC128 2/- each, p.p. 4d. Three for 5/~ post free.
B8Y 98a 3/8 each, p.p. 84. Three for 10/~ post free.
BC108/107 4/@ each. p.p. 4¢. Three for 12/6 post free.
2N706 2/8 cach. p.p. «i. Three for §/@ post free.
2N2926 2/- each, p.p. 4. Three for §/- post free.
BRY27 300 m/cs sllicon 7/§ each, p.p. 4d. Three for
£1 post free,

Agaln we have pulled off
another scoop purchase.
Brand new parachutes
direct from the War Dept.
Must have cost over £25
each. Highest quality manu-
facture. 11ft. dia. giving
over 100 sq.ft. In area.
Complete with cords, ete,
Thousands of uses. Over
10,000 already sold. Unobtainable
elsewhere at the ridlculous price of
50/- each, p. & p. 10/-, or two for £5. post free.
Bix for £12.10.0. post free. £22.10.0 & dozen, post
free.

This miniature fully traosistorised tunable B.F.O.
will be a valuable addition to any receiver. A com-
pact unit with single hole fixing that will fit any-

where. Ideal for all Ex-Govt, and commercial
receivers. Complete with lustallation instructions.
49/6 post free.

GOLLAPSIBLE AERIAL

IN 5 SECTIONS

A
CLOSED 134 cai
OPEN 5-6 able highly

H-BASE efficient whip aerial.
Made to exacting specifica-
tions. Copper plated sections.
Braus base. An Ideal aerial for TX /R Xuse.
Easily adaptable for care, scooters, walkio
talkles, ete. Only £1 each, post nnd packs
ing 2/6. Two aerials for 35/-, post free.

RUN

-LIGHTIHG
TELESIONLENTH

ETC-E7C (4

from a =
12 Volt CAR BATTE
A Superbly designed POWER CONVERTER (de-luxe
model). A 13-voit INPUT gives a 200/240 volt
OUTPUT. Enables you to run up to 220 watt
AC/DC TELEVIBION lighting aud equipment.
Th is of uses. d ble to caravanners,
Workshops and Garages. The unit Is contained in &
compact louvred steel case. Complete with con-
vecting leads, battery clips and full instructions.
Ready to connect up and use. Qur price while stocks
last £6/19/8, carriage 12/6. C.0.D. 3/6 extra.

VALVE SALE
807 —@/- each, three for 18/-. 6V6—3/- each, three
for 7/-. 6K7—2/- each, three for 5/-. 6 K8—5/- each,
three for 12/8. EF50—1/8 each, three for 5/-.
6H6—2/@ each. three for §/-. 0Z4—@d. each, three
for 2/-. Three valves post free, otherwisze 8d. P. & P.
All Valves guaranteed and insured in transit.

: {,_ £/ K I
This wonderful little set will provide hours of listen-
ing pleasure. Listen to the thrilling sound of au 808
at sea. Super for listening to the Hams at work. A
printed circult layout makes it simpie to bulld in &
short time. Fully comprehensive instructions.
Employs the latest s and t
Complete down to the last detall. An ideal project
for beginners. Price 85/-, post 5/-.

RECTIFIER SALE
6/12 volt full wiave bridged, 4 amps. Brand new
manufacturers snrplus, only 4/8 each, p. & p. 1/8.
Two for 10/- post free. Four for 15/-, post free.
£2 per dozen, post free.

AU Mail Orders to

- 38 Bridge End,
Meadow Lane, Leeds 1
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SPECIALIST SWITCHES
are again giving

the fastest switch
service in the world

FROM THEIR NEW AND LARGER
PREMISES IN CHARD, SOMERSET

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

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

Please note our address:

SPECIALIST SWITCHES

Box 3,
CHARD SOMERSET

Write for design charts and prices or
TELEPHONE—-CHARD 3439

WW—101 FOR FURTHER DETAILS

EST.

erlklrflsons 1921
for RELAYS P.0. TYPE 3000

AND 600
BUILT TO YOUR SPECIFICATION

Contacts up to 8 changeover

Yo QUICK DELIVERY
Y KEEN PRICES

KEY SWITCHES. 3 POSITION Type

212 2C lock/2C lock 12/6. Type 198

4C lock/4C lock 17/6.

Type 290 2C nonjlock 6C lock 7/-.

Type 295 4C nonjlock 6C lock 20/-,

Many other types avallable. Knobs 8d.

VISCONOL CATHODRAY CONDENSERS. 00) mfd [0KV 5/, -002 mfd 15KV 9/

‘02 mfd 10KV IO‘- ‘025 2- SKV 5/« -05 mfd. 5KV 9/-. 0-1 mfd 4KV 9/-. 6KV 17/6. 05 mfd

2-5 KV 1776, | mid 2 KV I7/6.

LEDEX ROTARY SOLENOIDS AND CIRCUIT SELECTORS !ile 55, 4 pole

1l way and off 110/.. 24 pole || way and off 210/-. 54 pole On/OH |

SOLENOIDS only size 3E 1152 0hms 48 V DC |7I6 each.

FREQUENCY METERS. 45/55 c.p.s. 230 V AC 6° dia. flush round £10,10.0d.

ONE HOLE FIXING SWITCHES. D.P.5.T. 3 amp, 250 volt A.C,, 2/- each.

JACK PLUGS. 2 point scraw on cover, 2/6, post |/-. PO 20| on headphone cord,

3/- each, post 2/-,

AIR BLOWERS. 200/250 volt A.C, cnllndruul 7°%7° suitable or intake or extraction,

1/50th h.p. £10. 1/15¢th h.p. €11. 1710t

HIGH SPEED COUNTERS. 34" x1°. 10 counts per second with 4 figures. The

followlng D.C. voltages are available: 6v., 12v., 24v., SOv. or 100v. 35/- each.

VEEDER ROOT MAGNETIC COUNTERS with zero reset 800 counts per minute,

counting to 999,999, 110 volts or 125 volts A.C. or 110 voles D.C., 63/ each, post 3/-.

PHOTOGRAPHIC LAMP HO USES with pair of 6° lenses mounted in a square case.

Ideal spotlight, 70/- each, post 10/«

MINIATURE SILVER ZINC ACCUMULATOR 1S volt IS ampere size 2° x |13

%0:63°%, only 1} oz. quantities available, 12/6 each, 120/- doz., post /6.

l‘!&’lDGhE MEGGERS 1000 Volts 0/100 Mezohms with Resistance Box 0/9999 Ohms,
each,

RESISTORS EX STOCK IN QUANTITY WIRE WOUND, HIGH
1 STABILITY CARBON, ETC,, BESTCMAKES AT LOWEST POSSIBLE
PRICES

L. WILKINSON (CROYDON) LTD.
LONGLEY HOUSE LONGLEY RD. CROYDON SURREY

Phone: THO 0234 Grams : WILCO CROYDON

LATEST RELEASE OF
RCA COMMUNICATION RECEIVERS ARS8

BRAND NEW and in original cases—A.C. mains input. 110V
or 250V. Freq. in 6 bands 535 Kc/s-32 Mc/s. Output impedance
2.5-600 ohms. Complete with crystal filter, noise limiter, B.F.O.,
H.F. tone control, R.F. & A.F. variable controls. Price £87/10/~
each, carr. £2.

Same model as above in secondhand cond. (guaranteed working
order), from £45 to £60, carr. £2.

*SET OF VALVES: new, £3/10/- a set, post 7/6; SPEAKERS:
new, £3 each, post 10/-. *HEADPHONES: new, £1/5/- a pair,
600 ohms impedance. Post 5/-.

ARS8 SPARES. Antcnna Coils L5 and 6 and L7 and 8. Oscil-
lator coil 1.55. Price 10/- each, post 2/6. RF Coils 13 & 14;
17 & 18; 23 & 24; and 27 and 28. Price 12/6 each. 2/6 post.
By-pass Capacitor K.98034-1, 3x0.05 mfd. and M.980344,
3x0.1 mfd., 3 for 10/-, post 2/6. Trimmers 95534-502, 2-20 p.f.
Box of 3, 10/-, post 2/6. Block Condenser, 3 x4 mfd., 600 v.,
£2 each, 4/- post. Output transformers 901666-501 27/6 each,
4/« post

o) Ava'lal;le with Receiver only.

MARCONI SIGNAL GENERATORS

TYPE TF-144G

Freq. 85Kc/s-25Mc/s in 8 ranges. Incremental: + /— 1% at 1Mc/s.
Output: continuously variable 1 microvolt to 1 volt. Output
Impedance: 1 microvolt to 100 millivolts, 10 ohms 100mV-1 volt-
52.5 ohms. Internal Modulation: 400 c/s sinewave 75% depth.
External Modulation: Direct or via internal amplifier. A.C. mains
200/250V, 40-100 c/s. Consumption approx. 40 watts. Measure-
ments: 19} 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.

S.A.E. for all enquiries.
Stores, please telephone for

If wishing to call at
appointment.

W. MILL

3-B TRULOCK ROAD, TOTTENHAM, N.17
Phone : Tottenham 9213

-
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HRO RECEIVER. Modecl 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 (Recelver, Coils and Power
Unit) for £30, plus 30/- carr.

COM;WAND RECEIVERS; Model 6-9 Mc/s., as new, price £5/10/- each,
post 5/-.

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. Bvenson and O. R, Beach.)

AIRCRAFT RECEIVER ARR. 2: Valve line-up 7 x 9001; 3 x 6AKS5; 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.

ROTARY CONVERTERS; Type 8a, 24 v D.C, 115 v A.C. @ 1.8 amps,
400 c/s 3 phase, £6/10/- each, 8/- post. 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 cach, 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, post 2/6.
10 mfd., 600 v, 88 each, post 5/-. 8 mfd, 1200 v, 12/8 each, post 3/-. 8 mfd, 600 v,
8/8 eaci\, post 2,6. 4 mfd, 3000 v wkg. £3 cach, post 7/6. 2 mfd, 3000 v wkg., £2
cach, post 7/6. 0.25 mfd, 32,000 v, £3/10/~ each, carr, 15/-. 0.25 mfd, 2Kv, 4/~
each, 1/6 post. 0.01 mfd. MICA 2.5 Kv. Price £1 for 5. Post 2/6. Capacitor:
0.125 mfd, 27,000v wkg. £3.15.0 each, 10/~ post.

AVO MULTIRANGE No. 1 ELECTRONIC TEST SET: £25 each, carr. £1.

OSCILLOSCOPE Type 13A, 100/250 v. A.C. Time base 2 ¢/s.-750 Ke/s.
Bandwidth up to 5 Mc/s. Calibration markers 100 Kc/s. and 1 Mc/s. Double
Beam tube. Reliable general purpose scope, £22/10/- each, 30/- carr.

COSSAR 1035 OSCILLOSCOPE, £30 each, 30/- carr.

RELAYS: GPO Type 600, 10 relays @ 300 ohms with 2M and 10 relays @
50 ohms with 1M., each, 6/- post.
12 Small American Relays, mixed types £2, post 4/-.

CALIBRATION TACHOMETER Mk. I: Maxwell Bridge Type 6C/869,
£25 each, £2 carr.

ROTAX VARIAC & METER UNIT: Type 5G.3281. Reading 0-40 v., 0-40 mA
and 0.5 amps., all on 275 deg. scales, £30 cach, £2 carr.

HEWLETT PACKARD TYPE 400C: 115 v./230 v. input 50/60 c/s. Freq.
range 20 ¢/s-2 Mc/s. Voltage range: 1mV-300 v. in 12 ranges. Input impedance
10 megohms. Designed for rack mounting, £30 each, carr. 15/-.

TCS MODULATION TRANSFORMERS, 20 watts, pr. 6,000 C.T., sec.
6,000 ohms. Price 25/-, post 5/-.

AUTOMATIC PILOT UNIT Mk. 2. This complex unit of diodes and valves,
relays, magnetic clutches, motors and plug-ln amplifiers, with many other items,
price £7/10/-, £1 carriage.

FOR EXPORT ONLY: B.44 Trans-ceiver Mk. I11. Crystal control, 60-
95 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 transmitier. SCR-522 trans-ceiver. Power supply, PP893/
GRC 32A; Filter D.C. Power Supply F-170/GRC 32A: Cabinet Electrical
CY 1288/6RC 32A; Antenna Box Base and Cables CY 728/GRC; Mast
Ercction Kits, 1186/GRC; Directional Antenna CRD.6; Com%rator Unit,
CM 23; Directional Control CRD.6, 567JCRD and 368/CRD; Azimuth
%"é'z%f/g“i“’ 260/CRD. Test Set URM.44, complete with Signal Generator

VARIABLE POWER UNIT: complete with Zenith variac 0-230 v. 9 amps.;
2}in. scale meter reading 0-250 v. Unit is mounted in 19in, rack, £l6710/- each,
30/- carr.
SOL:I/NOID UNIT: 230 v. A.C. input, 2 pole, 15 amp contacts, £2/10/- each
post 6/-.
CONTROL PANEL: 230v. A.C,,24 v. D.C. @ 2 amps., £2/10/- each, carr. 12/6.

AUTO TRANSFORMER: 230-115 v.; 1,000 w. £5 each, carr. 12/6. 230-115 v.;
300VA, £3 cach, carr. 10/-.

OHMITE VARIABLE RESISTOR: 5 ohms, 5} amps; or 2.6 ohms at 4 amps.
Price (either type) £2 cach, 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, £6/10/- each, £1 carr.

TX DRIVER UNIT: Freq. 100-156 Mc/s. Valves 3 x 3C24’s; complete with
filament transformer 230 v. A.C. Mounted in 19in, panel, £4/10/- each, 15/- carr.

POWER UNIT: 110 v. or 230 v. input switched; 28 v. %45 amy
Wt, approx. 100 Ibs., €17/10/- each, 30/- carr. SMOOTHING
for above £7/10/- cach, 15/- carr.

DE-ICER CONTROLLER MK. III: Contains 10 relays D.P. chnn¥eover 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 Cl ometric 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 % 5 % 7 ins.) £3 each, post 7/6.

MODULATOR UNIT: 50 watt, part of BC-640, complete with 2 X 811 valves,
microphone and modulator transformers etc. £7/10/- each, 15/- carr.

. D.C. output.
1TS suitable

ALL GOODS OFFERED WHILST STOCKS LAST IN “AS IS” CONDITION UNLESS OTHERWISE STATED

ADVANCE TEST EQUIPMENT: VM78 Valve Voltmeter, £78 each; VM78
A.C. Millivoltmeter (transistorised) £55 each; VM79 UHF Millivoltmeter
(transistorised) £125 each; J1B Audio Signal Generator £30 cach; TT1S Tran-
sistor Tester (CT472) £37/10 each. 10 per cent Discount for schools, colleges,
etc. on the above items, Carr. 10/-, extra per item.

INDICATOR UNIT TYPE CRT.26: complete with CV1526 Cathode Ray
Tube (3EG1L. (3xCV138; 3xCV329; 1xCV858; 2xCV261; 6Xx Crystals).
Complete with brilliance and focus controls. Suitable for converting into a small
oscilloscope (108 x 6 in., wt. 15 1b.) £5 each. Post 10/-.

NIFE BATTERIES: 6 v. 75 amps., new, in cases, £15 each, £1 carr.; 4 v. 160
amps, new, in cases, £20 each, £1 10/- carr. L.R.7 Cells, only 1.2 v. 75 amps.,
new, £3 cach, 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.

FUEL INDICATOR Type 113R: 24 v. complete with 2 magnetic counters
0-9999, with locking and reset controls mounted in a 3in. diameter ¢ase. Price
30/- each, postage 57-.

UNISELECTORS (ex equipment): 5 Bank, 50 Way, 75 ohm Coil, alternate wipe,
£2/5/- each, post 4/-

FREQUENCY METERS: BC-221, meter only £30 each, BC-221 complete with
stabilised power supply £35 each, carr. 15/-. 13, 125-20,000 Kc/s., £25 each,
carr. 15/-. TS.175/U, £75 each, carr. £1. TS$323/UR, 20-450 Mc/s., £75 each, carr,
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 ¢/s., £100 each, carr. £1.

CT.49 ABSORPTION AUDIO FREQUENCY METER: freq. range 450 c/s-
%glxcls., directly calibrated. Power supply 1.5 v.-22 v. D.C. £12/10/- each, carr.

CATHODE RAY TUBE UNIT: With 3in. tube, colour green, medium persis-
tence complete with nu-metal screen, £3/10/- each, post 7/6.

APNI ALTIMETER TRANS./REC., suitable for conversion 420 Mc/s., com=
plete with all valves 28 v. D.C. 3 relays, 11 valves, price £3 each, carr. 10/-.

GEARED MOTORS: 24 v. D.C., current 150 mA, output 1r.p.m., 30/- each,
4/- post. Assembly unit with Letcherbar Tuning Mechanism and potentio-
meter, 3 r.p.m., £2 each, 5/- post.

Actuator Type SR-43: 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 ‘sfecinl purpose motors available. British and American
ex stock. List available 6d.

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 6in. scale. 1 microW. to 6W. £25 each. Carr. 15/-.

MARCONI DIVERSITY RECEIVERS; Consisting of 2 x CR.150’s and
associated equipment. £175 each. Carr. £5.

MARCONI DEVIATION TEST SET TF-934: Freq. 2.5-100Mc/s. Can be
extended to 500Mc/s. Deviation range 0-5, 0-25 and 0-65 Ke/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 £7/10/- (few only) Carr. 15/-. Power Unit for Rec., new £35/-.
Used power units in working order £2/5/-. Carr 10/-.

AVOMETERS: Model 47A, £10 each, 10/- post. Model 7, £12/10/- each, 10/-
post. Excellent secondhand cond. (Meters only—batteries and leads extra, at cost.)

DECADE RESISTOR SWITCH: 0.1 ohm per step. 10 positions. 3 Gang, each
0.9 ohms. Tolerance +1% £3 cach, 5/- post. 90 ohms per step. 10 positions,
total value 900 ohms. 3 Gang. Tolerance +1% £3/10/- each, 5/- post.

TELESCOPIC ANTENNA: In 4 sections, adiustable to any height up to 20 ft.
Closed measures 6 ft. Diameter 2 in. tapering to 1 in. £5 each + 10/- carr. Or
£9 for two + £1 carr. (brand new condition).

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 serics plugs. New in ctns., £8/10/- each,

st 7/6. CO-AXIAL SWITCH— rs. Transco Products Inc., Type
R:H()O-ZZ, 2 pole, 2 throw, (New) £6/10/- cach, 4/6 post. 1 pole, 4 throw,
Type M1460-4. (New) £6/10/- each, 4/6 post.

TERMALINE RESISTOR UNITS: type 82A/U, 500W, freq. 0-3.3 KMC
Max VSWR 1.2 Type “N” female connectors, etc. Brand new, £30 each,
carr, 15/-.

PRD Electronic Inc. Equipment: STANDING WAVE DETECTOR:
Type 219, 100-1,000 Mc/s. (New) £65 each, st 12/6. FREQUENCY
METER: Type 587-A, 0.250-1.0 KMC/SEC. ew) £75 cach, post 12/6.
FIXED ATTENUATOR: Type 130c, 2.0-10.0 KMC/SEC. (Ncwg) £5 ecach,
post 4/-. FIXED ATTENUATOR: Type 1157S-1, (new) £6 cach, post 5/-.

CALLERS BY TELEPHONE
APPOINTMENT ONLY

W. MILLS

3-B TRULOCK ROAD, TOTTENHAM, N.I7
Phone: Tottenham 9213
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BOOKS FROM BUTTERWORTHS

STC Monograph No. 1

MODERN RELAY TECHNIQUES

By M. L. Gayford, B.Sc., C.Eng., M.L.E.E.,
D.I.C.

1969 155 pages illustrated £2 10s.

This book is the first in a series of monographs being
produced in collaboration with Standard Telephones and
Cables Limited. It surveys the theory and practice of
light-current and medium current relays used in the
communications, electronics and light-power fields, showing
the many areas where the electromagnetic relay is likely

to continue to offer advantages over solid-state switching.
Telephone and modern industrial types of relay are
described in detail together with practical design and
application information. The book provides useful
reference material for H.N.C. courses, postgraduate courses
on communications, electronics, industrial control,
electrical engineering, and others, and for Post Office
examination courses. Further volumes in this series will
deal with such topics as relays, microphones, industrial
transducers and microminiaturization.

QUESTIONS AND ANSWERS ON
COLOUR TELEVISION
By J. A. Reddihough

1969 108 pages illustrated 10s.

The aim of this book is to provide a simple, practical
account of colour television and reception. Like the other
volumes in the Newnes-Butterworth Questions and Answers
Series, Colour Television presents a step-by-step, easy to
follow approach to the subject. The chapters deal with :
Colour Signals and Transmission. Picture Displays on
Colour Tubes. Decoding the Chroma Signal. Convergence.
The book is based on the PAL system throughout; an
elementary knowledge of radio and television has had to

be assumed.

EVERYMAN'S WIRELESS BOOK
Revised by R. E. F. Street

1968 368 pages illustrated 21s.

A new edition, completely re-written to cover present day
practice, of a popular book for radio amateurs and
experimenters, this volume deals with basic theory,
components, receiver circuits and practical servicing
methods, and contains much useful reference information.

BEGINNERS GUIDE TO TRANSISTORS
By J. A. Reddihough
1968 160 pages illustrated 15s.

This simple but comprehensive account of transistors
makes a highly readable introduction for the younger
reader as well as for the layman of any age.

GAREX ELECTRONICS
MAIL ORDER CHINNOR, OXON

NEW ITEMS

Transmitters ready working : for 2 metres.
6BH6, 6BH6, QQV03-10, QQV03-10, less case, £ s. d.
modulator, P.S.U. and crystal. 6v or 12v heaters.

P&P4/6 8 15 0
As above but with QQVv03-20a in P.A. Fitted into
diecast box 9in. x 6in., overall height 6in. Delivery
7 days - ’ o o .. P&P4/612 10 0

Complete Power Supply Units, ready working.
Toroidal transformer.
12vdcin 265v at 150madcout .. P&P4/6 3 18 0
12vdcin 375vat 150madcout .. P& P4/6 4 17 6
Delivery 7 days

Toroidal Transformers

12v dc in 265v at 150ma out 23hx2 x 1§ 1 5 0
P&P2/6

375v at 150ma out 23hx 2} x 23 117 6
P&P2/6

390v at 200ma out 2h x 23 x 2} 2 7 6
P&P2/6

400v at 200ma plus
250v at 150ma 33hx23x2iP & P4/6 2 18 6

All potted, including circuits.

Orders and deliveries for Birmingham area can be collected
from Garex Wholesale Ltd., 1189 Bristol Road South,
Birmingham 31. 021-475 6453.

OUR GUARANTEE IS YOUR SATISFACTION
SPECIAL EXPORT SERVICE. All June issue items still available

Callers welcome, please telephone G3MMJ ex ZS6QP
Kingston Blount 476 OTH45-476
Northern area agents: Derwent Radio, Scarborough, Yorks.
Scarborough 63982

TRANSFORMERS

coll's LARGE OR SMALL QUANTITIES

CHOKES TRADE ENQUIRIES WELCOMED
SPECIALISTS IN
FINE WIRE WINDINGS

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

ELECTRO-WINDS LTD.

CONTRACTORS TO G.P.0., AW.R.E., L.EB., B.B.C., ETC.

123 PARCHMORE ROAD, THORNTON HEATH, SURREY
01-653 2261 CR4.8LZ EST. 1933

WW—102 FOR FURTHER DETAILS

88 Kingsway, London WC2

TRICKETT, 70 Park Road, Congresbury, Bristol

Schools 15% off. Goods over 10s. P/P frce except where shown.

MARCONI NOISE GENERATORS TYPE TF 987/1 Used, £15 10s. ea. carr.£1.
ONE ONLY. ROBOT RECORDER 36 INDUSTRIAL 35 mm. CAMERA. With 200ft. magazine;
Motor transport; power unit: Timer 8/H Value over £200—our price £85.
ONE ONLY. TEXAS INSTRUMENTS DYNAMIC MICRO WELDER. No. CPWA 206A. Very
¢lean; Hardly used. £60.
STABILIZED POWER UNITS BY ROBAND ELECTRONICS: Transistor Type1: 12 V.D.C. 1'1A.
Type 2: 14 V.D.C. 1'1A. Type 3: 20 V.D.C. 1'1A. Type 4: 24 V.D.C. 1-1A. Type 5: 12 V.D.C.
2-1A. Valve Type A: 250 V.D.C. 150 Ma. Type B: 330 V.D.C. 300 Ma. both plus 6-3v 3A. twice.
RELAYS; LONDEX PLUG IN LOK 4 C. With base 4p. C/OVER 28 V.D.C. and 240 V.A.C. 5/- ea.
ELECTROTHERMAL PRECISTORS. 24.ea 0-19 W.W. B.A.E, for list.
ELECTROLYTICS ; 1000 Mfd. 6V.; 1500 Mfd. 50 V.; 500 M1d. 50V.; 500 Mfd. 100V.; 200 Mfd. 76V.
1]l /- ea.
Tlnstlalum: 8 mid. 6V.: 10 Mfd. 35V. all 1/- ea.
TUBULAR CERAMICS: at 1/4 Doz. 0-5%; 15 pf., 2:2 pt., 3:9 p1., 4-7 pf., 5-6 pt., 6-8 pf., 8-2 pt.,
39 pf. 59 and 220 pf. 2%
VALVES; EX EQUIPMENT AT 1/8 ea. TO CLEAR $.A.E. FOR LIST.
TRANSISTORS: Types OC470; OC41; BCY39; 28701; 2N697; 2N2223 all new manufacturers
markings 2/- ea.
PLESSEY MICRO SWITCHES, 4p. C/Over. 2/8 ca.
GERMANIUM XTALS. G.E.C. CG 63H 5/- doz. GERMANIUM BRIDGE RECTS: suitable for
battery chargers, Transistor mains supplies etc. 8/8 p.p. 2/-.
RECTILINEAR POTS: 10 K.; 30 K.; 5/- ea. Colvern W/W.1K. 2/~
FULL UNCONDITIONAL MONEY BACK GUARANTEE
S.A.E. FOR LISTS OF OTHER COMPONENTS AND UNITS

www americanradiohistorv com
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BI-PRE-PAK

FULLY TESTED AND MARKED

§oCi170
0C171

’ 0C200
0C201
2G301
2G303
2N711
2N1302-3

| 2N1304-5
2N1306-7
2N1308-9
2N3844A
Power

| Transistors
0C20
0ocC23
0C2%

| oCase
ocCz2s
0oC3s
OC3s6
AO149
2N2287
2N3065
Diodes
AAY42
0A9S
0A70
OA79
0AaB81
INg14

PACKS OF YOUR OWN CHOICE UPTO
THE VALUE OF 10/- WITH ORDERS
OVER f£4

LIMITED

TRY OUR X PACKS FOR
UNEQUALLED VALUE

XA PAK

Germanium PNP type transistors, equivalents to
a large part of the OC range, i.e. 44, 45, 71, 72,
8l, ete.

PRICE 45 PER 1000
POST & PACKING 4/6 U.K

XB PAK
Silicon TO-18 CAN type transistors NPN/PNP
mixed lots, with equivalents to OC200-1, 2N706a,
BSY27/29, BSY9SA.

PRICE £5.5.0 PER 500

PRICE £10 PER 1000
POST & PACKING 2/6 U.K.

XC PAK

Silicon diodes miniature glass types, finished black
with® polarity marked, equivalents to OA200,
OA202, BAY31.39 and DKIO, etc.

PRICE £3 PER 1000
POST & PACKING 2/6 U.K.
ALL THE ABOVE UNTESTED PACKS HAVE
AN AVERAGE OF 75% OR MORE GOOD SEMI-
CONDUCTORS. FREE PACKS SUSPENDED
WITH THESE ORDERS. ORDERS MUST NOT
BE LESS THAN THE MINIMUM AMOUNTS
QUOTED PER PACK.

TRANSISTORS ONLY 1/- EACH

SILICON ® PLANAR
All these types available
2N929  2N706  2S13I
25501 2N706A 25512
BSY38 2N30i1 2S102

25103
25104

2N696
2N697
2N2220 2NI507 2NI1893

P.N.P

25733  BFYIO
2N726 2S731
2N2484 25732

® N.P.N. o

2N1613
2NI711

All tested and guaranteed for gain and leakage—unmarked.
Manufacturers’ tall outs from the new PRE-PAK range.

NEW UNMARKED UNTESTED PAKS
INTEGRATED CIRCUITS. DATA
& CIRCUITS OF TYPES.
SUPPLIED WITH ORDERS

s7s_12 10/-

NEW TESTED & GUARANTEED PAKS
PHOTO CELLS, SUN BATTERIES,
) INC. BOOK OF INSTRUCTIONS 10/-

AD161—AD162 NPN/PNP TRANS.
COMP. OUTPUT PAIR

IN4007 SIL. REC. DIODES
1000 PIV 1 AMP. MINIATURE

REED SWITCHES COMP.
WITH COILS & MAGNETS

5 SP5 LIGHT SENSITIVE CELLS
LIGHT RES. 400 QDARK 1 M @

LATEST TYPE REED SWITCHES
GREEN GLASS. G.P.O. TYPE

NKT163/164 PNP GERM. TO -5
EQUIVALENT TO OC44, OC45,

NPN SIL TRANS. AO6 =B8SX20
2N2369. 500MHz. 360mW

GET113 TRANS. EQUIV. TO
ACY17-21 PNP GERM.

NPN SIL. PLANAR EPITAXIAL
TRANS. CS4 SIMULAR TO
B8SY38 OR BC108

2N3136 PNP SIL TRANS. TO—18
HPE100-300 IC. 600mA. 200MHz

DUAL TRANS. MATCHED O/P

sso 8 PAIRS NPL-SIL [N TO—5 CAN

10/-

0Ca5. OCB1D & OCB1 TRANS
MULLARD GLASS TYPE
TRANS. NEWMARKET REJECT
AND OTHER TYPES NPN

gs3 200 & pne

ss2 10
10/-

SILICON DIODES DO—7 GLASS
gss_ 100 Equiv. T0 04200, 0a202 _ 10/-

H QUK
866150 DioDES MiIN. GLas
SIL. DIODES SUB. MIN.
IN914 & INS16 TYPES -
R PNP TRANS. EQUIV.
100 vo ocaa. ocas,_ocs1. ET¢
SILTRANS, NPN.PNE, EQUIV,
TO 0C200/1. 2N706A.
50 Bsvesa. ETC.

7 WATT ZENER DIODES.
10  mixep vOLTAGES

PRE-PAK. N.605 POWER

Raadaiiievater b/ - eac

COMPLIMENTARY SET s
NPN/PNP GERM, TRANS.

XB112 & XB102 EQUIV. TO AC126
AC156, OCB1/2, 0C71/2, NKT271
ETC

Return of the unbeatable P.1 Pak.
Now greater value than ever

Full of Short Lead Semiconductors & Electronic
Components, approx. 170. We guarantee at least
30 really high quality factory marked Transistors
PNP & NPN, and a host of Diodes & Rectifiers
mounted on Printed Circuit Panels. Identification
Chart supplied to give some information. on the
Transistors.

Please ask for Pak P1 . Only 10/’
2/- P & P on this Pak.

Make a Rev. Counter for your Car. The
‘TACHO BLOCK'. This encapsulated block
will turn any 0-1mA meter into a perfectly

linear and accurate rev. 20/

counter for any car. -

S(a(: 4' or 6 :yylinzren 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.

THERE IS ONLY ONE

BI-PRE-PAK LTD
BEWARE OF IMITATIONS

FREE! A WRITTEN GUARANTEE WITH ALL OUR TESTED SEMICONDUCTORS

BI-PRE-PAKLYTD

www.americanradiohistorv.com
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NEW PRICES ON NEW COMPONENTS

RESISTORS Prices—per ohmlc value each 10 oft
High stability, carbon film, low nolse. Capless construction. molecular termination Miniature (0:3W) oF e - g;g 2|58;?9tr 10‘06?3
bonding. . Subminiature (0-1W) . . lod. 7/1 14/7 46/8
Dimensions {mm.}: Body: iW; 8x28 ELECTROLYTIC CAPACITORS (Mullard.) —10% to +50%.
$W; 10 48 Subminlature (all values in uF)
Leads: 35 4V .. o v 8 82 84 125 250 400
10% ranges; 10 Ohms to 10 Megohms (E12 Renard Berles). 84V 0o 84 25 50 100 200 820
5% ranges; 47 Ohms to 1 Megohm (E24 Renard Serles). 10V 4 16 32 084 125 200
Prices—per Ohmic value. 16V 25 10 20 40 80 126
each 10 off 25 off 100 off 25V 16 6-4 12+5 25 50 80
w 10% 2d. 1/6 33 10/4 W0V 1 4 8 16 82 50
W 5% 24d. 1/9 3/8 11/8 84V 064 25 5 10 20 32
W 10% 24d. 1/9 3/8 177 Price ; o 14 /3 1/ /- " 12
W 5% 3d. 2/- 4/- 12/10 Small (all values in uF)
CAPACITORS v .. v ¥ 800 1.250 2.000 8.200
Subminiature Polyester fillin, Modular for P.C. mounting. Hard epoxy resin encapsula- 84V o o 840 1.000 1,600 2,600
tion. Radial leads. 10V od fis 400 840 1,000 1,600
+10% tolerance. 100 Volt working. 18V * o 250 400 840 1,000
Prices—per Capacitance value (iF) 25V - o 160 250 400 840
each 10 off 25 off 100 off 0V - s 100 160 250 400
0-001, 0-002, 0-005, 001, 0102 ..  éd. 4/3 8/4 30/~ 84V o4 % 64 100 160 250
005 . % [ .. 8&d. 6/~ 12/6 4l/8 | Price : . 16 2- 26 3~
01 .. .. .. .. lod. m 15/6 si/— POLYESTER CAPACITORS (Mullard)
0-2 o oy e wat 0/2 10/~ 20/10 68/6 Tubular 10%, 160V: 0-01, 0-015, 0-022uF, 7d. 0-033, 0-047 uF, 8d. 0-068, 0'1 uF, 9d.
Polystyrene film, Tubular, Axial leads. Unencapsulated £5% or +1pf tolerance, | 0'15 uF, l1d. 0-22 uF, I/~. 038 uF, 1/3. 0-47 uF, 1/6. 0-68 uF, 2/3. 1 uF, 2/8.
160 Volt Working. 400V': 1,000, 1,500, 2,200, 8,300, 4,700pF, éd. 6,800pF, 0-01. 0-015, 0-022 uF, 7d.
Prices—per Capacitance value (uuF) 0-033 uF, 8d. 0:047 uF, 9d. 0-068, 0-1 uF, I1d. 0:15 uF, 1/2. 0-22 uF, 1/6. 0'33 uF,
10, 12, 15, 18, 22, 27, 38, 39, 47, each 10 off 25 off 100 off | 2/3. 0°47 uF. 2/8.
56, 68, 82, 100, 120, 180, 220, SEMICONDUCTORS: OA5, 0A81, 1/9. OC44, OC45, OC71, OC81, OC81D, OC82D,
270, 330, 890 o = sd. 377 7/9 24/~ 2/-, 0C70, OC72. 2/3. AC107, OC75. OC170, OC171, 2/6. AF115, AFlle, AF117,
470, 560, 680, 820, 1.000, 1,500 éd. 4/- 8/8 26/8 ACY19, ACY2l. 3/3. OC140, 4/3. 0C200, 5/-. OC1390, 5/3. OC25, 7/-. OCS85, 8/~.
2,200, 8,300, 4,700, 5.600 .. Td. S/~ 10/10 33/4 0C23. 0C28, 8/3.
6,800, 8,200, 10,000, 15,000 .. 8d. é/- 13/~ 40/- SILICON RECTIFIERS (0:5A): 170 P.LV., 2/9. 400 P.LV., 3/-. 800 P.LV., 3/3.
22,000 . X 9d. 6/9 18/- 45/4 1,250 P.I.V., 3/9. 1,600 P.LV., 4/-. (8A): 200 P.LV., 3/-,, 400 P.L.V.. 4/~. 800 P.L.V.,

POTENTIOMETERS (Carbon) §/-. 800 P.LV.. 6/~

Superior grade enclosed controls. Low rotational noise. Body dia.. lin, Spindle, | PRINTED CIRCUIT BOARD (Vero).
ol x 1. Tolerance, 20%. = ¥ L2 0-15in. Matrix : 32in. x 24n., 3/3. 5)in. x 2Hin., 3/11. S1in.x 3tn.. 3/I1. Bin. x 3Mn.. 5/6.

Linear: 1K to 2M. (#W at 40°C). 01 Matrix: 3%in. x2}in., 4/~. b5in.x 2iin.. 4/6. 8%in.x3%in., 4/6. 8in.x 3in., 5/3.

Logarithmic: 5K to 2M. (§W at 40°C). .A.E.
Prices per ohmic value each 10 off 25 off 100 off it i e
2/~ 18/4 41/8 150/-

SN0 Tons Sndi, | T OMETERS (Earbon) DUXFORD ELECTRONICS

Logarithmic and Linear: 5k +5k to 1M +1M.

R oo vaie SR Y ager mar  amar 97/97A MILL ROAD, CAMBRIDGE

SKELETON PRE-SET POTENTIOMETERS (Carbon) .
High quality pre-sts sultable or priated circult boards af 0-lin. P.CAL 100 obms to Telephome : CAMBRIDGE (0223) 63687

5 Megohms (Linear only). Miniature: 0-3W at 70°C. £20 ow §M, 3380% above $M. Visit q : .
Horzontal (0-7in +0-4tn. P.C.M.) or Vertical (0-din. x 0-2in, P.C.Af). Subminiature: (Vieit us at our new Mail Order, Wholesale and Retail Premises)
0-1W at 70°C. £20% below 2:5M, %80% above. MINIMUM ORDER VALUE 5/- C.W.0. Post and Packing 1/6

CURRENT RANGE OF BRAND NEW L.T. 0 . 27‘5r.c.ck. v:sgclamo#&c::ﬁ%‘ro‘:sm
TRANSFORMERS. FULLY SHROUDED s Y WKE, Betss f = 00 mfd, v. wkg.
A.C.37/6.P & P 5/-. 0.5 mfd. 2000v. wkg. D.C. 8/6. P & P 2/-.
(*excepted) TERMINAL BLOCK CONNEC- M 4 mfd. 600v. wkg. D.C. sub-chassls rn‘(x. 6/-. IP &P %/-.
TIONS. ALL PRIMARIES 220/240v. BLACTRONICE LTD 8 mfd. 750v, wkg. D.C. sub-chassis mtg. 10/6. P & P 2/6.
No. SEC, TAPS AMPS PRICE CARR. 4
- D 3 A, 9 & 10 CHAPEL ST., LONDON, N.W.1 AMERICAN TYPES
IC .. 25-33-4050... 6 €19 6 86 01-723-7851 01-262-5125 | Aerovox 8 mfd. 1000v. wke. D.C. 12/6. P & P 2/6. Micamold
ID 25.33.40-50 3 €312 6 7/6 8 mfd. 600v. wkg. D.C. 8/6. P & P 2/-. Micamold 4 mfd. 600v.
2A .. 4162432 ... 12 £6 10 0 716 wkg. D.C. tubular single hole fixing. 7/6. P & P 2/-.All capacitors
4162432 ... 8 417 6 7le L.T. SUPPLY UNITS TYPE S.E.S. supplied new and guaranteed.
4 £3 5§ 0 6/- AR,
- | A.C. input
«21 cf} 17 : lgf- 226-240 ; SPECIAL OFFER. BLOCK CAPACITORS
20 9 71 6 9/6 voles. D"r- G.E.C. 8 mfd. 600v. D.C. wkg. Six for 29/6. Carr. 7/6.
10 610 0 76 | ool Dubliner. | mfd. 600v. wkg. Six for 9/=. P & P 3/6. T.C.C.
i als 2 mid. 500v. wkg. Three for 7/6, P & P 2/6. T.C.C. 0.1 mid.
5 £315 0 6/6 R 3 500 3
2 €15 0 6/6 ';“i""; v. wkg. Six for 6/6. P & P 2/6,
30 €li 15 0 10/- | Selenium
e Gs 3 B bridee rec: PORCELAIN GIANT E.S. LAMP HOLDERS
i Length 4 ins. Dia. of skirt 3 ins. Three for 17/6. P & P 5/-.
s €3 5 0 66 finch sc C
30 815 0 716 | ammeser, E.5. standard size. Three for 8/6. P & P 2/-.
indi- T
%8 :: :.‘; 2 Z;g :‘:3;:'. h’t‘)u‘seﬁ |1r_l “SPU;F""L“Y‘I ltju'lii? +7Y:E7 sx 6l‘in. €14/10/-.
.T. N .E.
; :g l} g g;g As above, but 50 volts 6 amps. €14/10/~ Carr. 15/-. Maft?a::rl:dTEb? PEIEIRQCCT?I';J:%VNSCIF
] £2 7 6 5/6 . Eur:. 100 c.f.m. 2800 r.p.m. Sllze 4} > 4} % 2ins.
50 £9 7 6 976 SPECIAL OFFER OF L.T. TRANSFORMERS x-equipment. Guaranteed In perfect order.
0 & 100 76| pri 110-120v.-200-240v. Sec. tapped 12, 18, 24, 30 v. Ba. G5 Gl 35
15 an 556 Iableb !opsconneuio_ns. an;I/I‘y c:::opicsalllsesd. 115-/'& é:arrd. 7/6.
1 AOMCNCIINCT ] a4 pdlinad il Lrodb e i St U L e G.P.O. 20-WAY JACK STRIPS
8 £5 12 6 5/6 manufactured for the Phoenix Telephone Co. . Type 320BN. New. I5/-. P & P 2/-.
2 £1 5 0 g/: ;;I tappedsl()O—E.l.’»Ov_,. Sg,?. 46\(’.v\lerr"y g;:;n::rva!lvely ra::d at
(13 £2 5 0 /i amps. Size 11 xX7x7ins. Weight s. approx. Manu-
2 £3 5 0 5/6 | factured by Partridge. £12.19.6. Carr. 15/-. 7 4 rlEh;‘) T"IELEPHOINE 'CAI!LE.d -
Note: By using the intermediate taps many Pri tapped |10v. 220-250v. Sec. 55v. 24a., I4v. 10a., 60v. 2a. | TYP¢ ingle. 1/3 mile drums. Ideal for outside telephone
other voltages can be obtained. A';II wrnpdings very conservat?vely rated. Tropically finished. | SYstems. Unused. Fraction of maker price. 50/~ P & P 7/6.
Example: No. |.7-8-10-15-17-25-33-40-50V. Terminal connections. Size 9% 7§Xx7ins. Weight 65lbs.
" g ;—2—;2;;6%0;%:/—32% £10.19.6. Carr. 15/ PYREX AERIAL INSULATORS
s SEesDsaes V2 e Type 13. Length 7in. 8/6. P & P 2/-.
AUTO TRANSFORMERS CROUZET GEARED MOTORS
240v.-110v. or 100v. Completely Shrouded fitted | A.C. 110-230v. 10 watts. R.p.m. 80, I'O. I. Size: dia. 2} ins., SANGAMO WESTON
with Two-pin American Sockets or terminal degth'Z ins., length of spindle ] ins. 11,_6. Any type. P & P 3/6. Special offer 31 inch Round Panel Meters. Double reading,
blocks. Please state which type required. Smith’s 200-250v. 4 r.p.m. Size: 3 ins. dia., depth 2ins., length | 0.50 and 0-100 micro/A. Scaled 0-8 and 0-16 Kilovolts. Brand
Type  Watts Approx. Weight Price Carr, | of spindle § in. 25/-. P & P 3/6. se: ;"2 maker's cartons. List price over £5. Our price 25s.
1 80 2¢ Ib €117 6 46 /-
2 150 41b £2 7 6 5 0 —
METERS
3 300 st 1b Ly A :":"T"‘L ';'/T::R A e 4 1000 INCH 5@. FLUSH 080V, D.C. METERS
1g$ inc. S, H ooonv‘ Lin. 94 " o h
5 1000 151b €612 6 7 6| 40v. A.C. but complete with = @2 17/6. P & ;*i’,‘__ holpBy tamols (mtker ABrRndincy tBee=S
6* 1750 25 1b €13 10 0 10 6 | transformer for 240v. A.C. -
7 2250 301b £16 10 0 12 6 | operation. All in plastic case. mn "
*Completely enclosed in beautifully finished metal case | Size 6} X 64 X 3in. Condi- (ol Latest 12-page Price LI.st of transformers, chokes,
fitted with two 2-pin American sockets, neon indicator, | tlon as new 45/-. P & P §/-, capacitors and electronic components. Please send
on/off switch, and carrying handle. éd. stamp.
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a complete stereo
system for 28 gns

The new Duo general-purpose 2-way speaker system Is beautifully finished in polished teak
veneer. with matching vynair grille. It is ideal for wall or shelf mounting either upright or
horizontally.

Type 1 SPECIFICATION

Impedance 10 ohms. It incorporates Goodmans high flux 6” x 4" speaker and 24" tweeter.
Teak finish 12” x 63" x 53" . 4 guineas each. 7/6d. p & p. Type 2 as Type 1 Size 174" x 10}
63" . Incorporating Etac. 10§ x 6}” 10.000 lines and 2}" tweeter. 3 ohms impedance
5§ guineas 4+ 7’6 p & p.

Garrard Changers from £7.19.6d. p & p 7/6d. Cover and Teak finish Plinth £4.15.0d. 7/6d
p&p

7/6
% W Integrated Transistor Stereo Amplifier 9 Q NS. p. & p.

The Duetto is a good quality amplifier. attractively styled and finished. It gives superb
reproduction previously d with lifi ing far more.

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. Cross.
talk better than 30dB at 1Kc/s

CONTROLS: 4-position selector switch {2 pos. mono & 2 pos. stereo) dual ganged volume
control

TONE CONTROL: Treble lift and cut. Separate on/off switch. A preset balance control.

THE DORSET
(600mW Output)

7-transistor fully tupable M.W._-L.W. superhet portable—
with baby alarm facility. Set of parts. The latest modulized
and pre-alignment techniques makes this simple to buitd
Sizes: 12" x 8" x 3"

MAINS POWER PACK KIT: 9/6 extra.

Price £5.5.0 plus 7/6 p. & p. Circuit 2/6. FREE WITH PARTS

The ELEGANT SEVEN MK. Il (350mW Output)

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.

Price £4.9.6 pius 7/6 p. & p.
Circuit 2/6. FREE WITH PARTS

10w. SOLID-STATE HI-FI AMP WITH
INTEGRAL PRE-AMP.

X101

Specifications: Power Qutput linto 3 ohms speaker) 10 watts.
Sensitivity {for rated output): 1mV into 3K ohms {0.33 microamp}
Total Distortion {at 1 KHzl: At 5 watts 0.35%: At rated output
1.5%. 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 BOO mA. {6-24V. may be used).

Price 69/6 plus 2/6 p. & p.

CONTROL ASSEMBLY: (including resistors and capacitors). 1. Volume: Price §/-.2. Treble:
Price 5/-. 3. Comprehensive bass and treble: Price 10/-. The above 3 ltems can be purchased
for use with the X101. POWER SUPPLIES FOR X101: P101 M {mono) 35/- p. & p. 4/6: P10
(stereo) 42/6 p. & p. 4/6

1090 - poue o M-

A
T3, - - L T e

L/éé %m Teak finished case 8% GNS. plus 7/6 p. & p.

SPECIFICATION: Sensitivities for 10 watt output at 1 KHz. Tape Head: ImV (at 3§ i.p.s.}
Mag P.U.: 2 mV. Cer.P.U.: 80 mV. Radio: 100mV. Aux. 100 mV. Tape/Rec. Output: 100 mV
Equalisation for each input is correct to within +2dB (R.1.A.A.} from 20 Hz to 20KHz. Tone
Control Range: Bass + 13 dB at 60 Hz. Treble +14 dB at 15 KHz. Total Distortion: {for 10
watt output) < 1.5%. Signal Noise 60dB. AC Mains 200-250v. Size 12}" long. 4}" deep.
24" high. Built and tested.

50 WATT AMPLIFIER
AC MAINS 200-250vV

An extramely reliable general purpose valve Amplifier-
with six electronically mixed inputs. Suitable for use
with: mics. guhtars. gram. tuner. organ. etc. Separate
bass and treble controls. Output impedance 3. 8 and
15 ohms

Price 27 gns. plus 20/- p. & p.

.
g -,
e & Z/JMW integrated High Fidelity Transistor

Stareo Amplifier

SPECIFICATION

OUTPUT: 10 watts per channel into 3 to 4 chms speakers {20 watts) monoral.

INPUT: 6-position rotary selector switch {3 pos. mono and 3 pos. stereo), P.U. Tuner, Tape
and Tape Recout Sensitivities: All Inputs 100mV into 1.8M ohm

FREOUENCY RESPONSE: 40Hz-20KHz + 208

TONE CONTROLS: Separate bass and treble controls, TREBLE 13dB litt and cut lat 15KHz)
BASS 15d8 lift and 2508 cut lat 60Hz2).

VOLUME CONTROLS: Separate for each channel.

AC MAINS INPUT: 200-240v. 50-60Hz.

SIZE: 124" x 6” x 23" in teak-finished case. Built and tested. p & p 7/6d.

131GNS.

+7/6p. & p

THE
RELIANT

Solid State
General Purpose Amplifier

SPECIFICATION

QUTPUT: 10 watts into a 3 ohms speaker.

INPUTS: {1) for mike (10 m.v.). Input {2} for gram. radio {250 m.v.) individual bass and treble
control

TRANSISTORS: 4 silicone and three germanium

MAINS INPUT: 220/250 volts.

SIZE: 103" x 43" x 2§

MIKE TO SUIT (CRYSTAL): 12/6d. + 1/6d. p. & p.

8 x 5" speaker 14/6d. + 3/- p. & p

Mk. 1 5§ gns. + 7/6 p & p. Teak-finlshed case

Mkl 63 gns +7/6 p. & p. In teak-finished case.

CYLDON
2 TRANSISTOR
U.H.F. TUNER

Brand new.
Complete with
circuit diagram.

£2.10 +1/-p &p.

CAR TRANSISTOR IGNITION SYSTEM

{by famous manufacturer)

For 8 volt or 12 volt positive earth systems. Comprising
special high voltage working hermetically sealed sliicon tran
sistor mounted In finned heat-sink. high output ignition coil.
ballast resistor and hardwear {screws. washers. etc.)

Price £4.19.6 p. & p. 5/- extra.

MOTEK

Speed 2 track Tape Deck complete with heads. takes 7in. spool
Incorporating 3 motors. A.C. malns. 240 volts. listed at £21.0.0.

Our Price £9.19.6 plus 10/- p. & p.

RADIO &

TV COMPONENTS (ACTON)

LIMITED

Goods not dispatched outside U.K. Terms C.W.0. All enquiries S.A.E. All orders by post to our Acton address

21a High Street, Acton, London, W.3.

and also at 323 Edgware Road, London, W.2.
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SEMICONDUCTORS

BRAND NEW

FULLY GUARANTEED

DIODES &
RECTIFIERS TRANSISTORS
2G371  3/=| ., Orange 2/6]40253 8/6|BFi8| 6/6|NKT217 6/6
IN46) 1/6] 12G374  5/6|2N3011  5/-(40254  10/6|BFI82  7/-|NKT261 4/6
IN914  1/6| 12G381  4/6/2N3053 6/6|40360 12/6|BFI84  7/6|NKT262 4/6
IN916 1/6/ 12N696  5/-{2N30S4 12/6|40361  12/6|BFI94  6/6|NKT264 4/
IN4007  4/6] |2N697 $/-12N3055 |5 ~[40362  14/6|BFXI12  5/6/NKT272 4/6
15010 3/~ 12N706  26(2N3133 40370 8/6|BFXI3  5/6|NKT274 4/6
15021 4/-| |2N706A 2/6(2N3134 |orb 40467  16/6[BFX29 12/6|NKT28| 5/6
15025 S/~| |12N708  4/-[2N3135 6/-|40468  16/6|BFX30 9/« |NKT403 15/—
15113 3-1 |12N753  S6[2N3136 6/~|ACIO7  6/-|BFX43  8/6|NKT404 12/6
15120 2/6] 12N914  3/6]2N3390 10/6|ACI26  4/—|BFX44  B/6(NKT405 15/
15821 2/6| [2N916  3/6(2N3391  7/6|ACI27  3/-|BFX84  B8/3|NKT603 6/6
15130 2/6| [2N929  5/6(2N339IA 6/~-|ACIT6  5/6/BFX85 10/~|NKT6I3 6,6
15132 2/6| |2N930  6/6|2N3392 6/6|ACI8T 12/-|BFX86 8/~ |NKT674F S/—
15131 3/-| |2N987  10/6(2N3393  6/6|ACIBS 12/—|BFXB7 10/-[NKT677F 5/—
AALI9  2/-| |2N1I31  8/6{2N3394 S5/6{ACYI7 5/—[BFX88  5/-|NKT713 5/6
AAZI3  2/-| |2N1132 8/6[2N3402 8/6|ACYI8 S/—|BFYI7  4/6/NKT736 6/6
AAZI5 2/6| 2N1302 4/6|2N3403 9/-(ACYI9 S/—|BFYI8  4/6|NKT78) 6/~
AAZI7 2/6| |[2N1303 4/6|2N3404 12/6(/ACY20 S5/~|BFYI9  4/6|NKT10419
BAI00  2/~| |]2N1304 5/6|2N3405 12/6/ACY2)  5/-[BFY20 12/6 6/—
BAI02  4/-| |12N1305 5/6{2N3414 6/6|ACY222 4/-|BFY21  8/6(NKTI0439
BAIIS  1/6]| |12N1306 6/6|2N3415 7/6|ACY28  4/-|BFY24 9/~ =
BAXI3  2/6| [2N1307 6/6|2N3416 7/6|ACY40  4/-|BFY2S S/—|NKTI0S19
BAXI6  2/6] 2N1308 B8/-{2N3417 9/6(ADI40  8/-|BFY26 4/- =
BAY18  3/6| [2N1309 8/-[2N3570 12/6(|ADI49  8/-|BFY29 10/~|NKT20329
BAY3l  1/6] [2N1420 7/6|2N3572 12/6(ADI6l  7/6|BFY30 10/ 8/
BAY38  2/6| |2N1507 7/6|2N3605 S/6|ADI62  7/6|BFY36  4/—|NKT20339
BYI00  4/6]| [2NI527 7/6]2N3606 S/6|AF)II4  S/—|BFY37 S5/ 10
BY103  4/6| |2N160S 9/6]2N3607 4/6|AFI16  5/~|BFY4] 10/~|NKT80I1)
BY122  7/6| |2N1613  6/6]2N3662 VI/6|AFI17  5/-|BFY43  13/6 |
BYI124  3/-| [2N1711 6/6{2N3663 12/6|AFI18 12/6|BFY50  4/6|NKT80I12
BYXIO 5/6| [2N1889 8/-|2N3702 4/-|AFI24  5/-|(BFY5)  4/6 ]
BYZI0 9/-| [2N1893 8/-|2N3703 4/6|AFI25  5/-|BFYS2  4/6{NKT80113
BYZI)  7/6| |2N2147 17/6[2N3704 S/6|AF126  5/-[BFY53  S/6
BYZI2 . 6/6| |2N2148 12/6|2N3705 4/6{AFI27  5/-|BFYS6A 11/-|NKT80211|
BYZI3  5/-| [2N2160 17/6]2N3706 4/—|AFIBI 8'6|BFY7S 6/— 8
FST3/4  4/6| |2N2193 S5/6]2N3707 4/-|AFI86 11/-|BFY76  6/—|NKT80212
FST3/8  6/-| [2N2193A $/6]2N3708 4/-|AF239  7/6(BFY77 11/6
QAS 2/6| |2N2194A 4/6|2N3709 4/-|AFZI1  5/6|BFY90 12/6|NKT80213
OA9 ~| [2N2217  6i-|2N3710 4/-|AFZI2  &/6{BSX19  5/6
OA47  2/-| [2N2218 6/-{2N3711 4/-|ASY26  5/6/BSX20  5/6(NKT80214
OA70 1/6| [2N2219  6/—[2N3721  7/64{ASY27  B/6|BSX2)  B/6 18/
QA73 2/-( [2N2220 5/-{2N3819 9/-|ASY28  5/6 BSX76  4/6|NKT8021S
OAT9 e ) '-12N3820 20/-|ASY29 4/6.85)(77 6/6 18/6
OABI 176 |12N2222 _5/-|2N3823 21/61ASZ20 7/6|BSX78  6/6| NKT80216
OABS 1/6] 12N2287 21/6|2N3900 10/6|ASZ21 _4/6|BSY26 4/~ 18/6
OA90 1161 12N2297  6/-|2N3900A AUYIO 20/-|BSY27  4/-|0C26 6/6
OA9gl1 1/6] |12N2302 12/6 11/6|BCI107  3/6|BSY28  4/~|OC28 6/6
OA9S 1/6| |12N2303 13/6(2N3901 19/6 BCIO8  3/6/BSY29  4/-|OC30 8/—
OAl82 2/-| |2N2368 B8/6|2N3903 8/-|BCI09  3/6(BSY38  4/6(OC3s 6/6
0A200 2/-| [2N2369 7/6[2N3904 B/6|BCI13  6/6|BSY39 4 C36 6/6
OA202 2/-| |2N2369A 5/—|2N3905 B8/6|BCIIB8  6/6(BSY40  5/6(OC4\ 4/
2N2411  6/6|2N3906 8/6(BC125 13/6(BSYSI  10/6|OC44 4/~
2N2412 6/6|2N4058 6/6|BCI126 13/6|BSYS: /~-|OC4s  2/6
2N2483  5/6/2N4059 5/-|BCI45 13/6|BSY95A 3,6/0C7I 1/6
2N3055 2N2484  5/6/2N4060 5/-iBCI47  S/-|DI6P1  12/-10CT72 4/6
1.23 15/~ |IN2539 4/6/2N4061 5/-[BCI48  4/6|DI6P2 12/6|OCTS 4/
25.99 12/6 |2N2540  4/6/2N4062  5/6 BCl149 s/-|D1erP3  13/-|0Cs8I 4/-
100 4+ 17)- [IN2613  7/9|2N4244 8/6|BCI69  3/6|DI6P4  13/6|OCBID 3/~
2N2614 7/6|2N4284 3/6|BCY30 7/6|GETI1) 4/~|OC8IDM 3/-
2N2645 6/—|2N4285 3/6|BCY32  4/6|GETII4 4/-|OCB3 4/
2N2646 11/6|2N4286 3/6|BCY32  7/6|GET873 3/-|OCiI39 6/6
L709C 2N2696 6/6/1N4287 3/6|BCYII  5/6|GET880 6/-|OC140  6/6
1.9 27/6 [IN2711  B/6|2N4291  3/6|BCY34  5/6|GET881 4/6|/OCI70 6/
10-24 23/- (2N2712  8/6|2N4292 3/6|BCY38  5/6[MATI00 6/-(OC200  S5/6
49 21/- [IN2713  9/-|2N4433  6/-|BCYI9  6/6/MATIOI 6/-|OC201 5/6
50-99 20/~ |2N2714  9/-|2N4434  6/-[BCY40  7/6[MATI20 6/~[OC202 8/6
100 + 18/~ |ZN2904  8/-|2NS5305 10/6|BCY42  5/-(MATI21 _6/-|OCP7I  B/6
2N2904A 8/-|2NS306 11/-|BCY43  5/-|MJ480 20/6{ORPI2  8/6
2N2905  8/-[25102 6/6|BCY54  7/6|M1481  27/6|ORP60 10/
2N2905A 8/-|25103 6/6|BCY70  5/6|M1490 /6 |ORP6I  10/—
2N2906 8/-|25104 6/6[BCYT)  9/6|MI491  29/6(P346 5/6
2N2906A B/-(INI28 18/6|BC 5/~|MPFIO2  8/6|TISI4A 17/6
2N2907 8/-[INI40  21/6|BDI2) 19/6|MPF103  7/6|TIS43 8/s
2N2923  4/-|INI4l 19/6|BDI24  12/-|MPFI04 7/6|TIS44 3)-
2N2924 4/6(INI42  16/6|BFI|5  4/6|MPFI105 8/
2N292S  5/-[INI43  19/6[BFII7  10/6|MPS3638 6/6
2N2926: _ |40152 /—|BFI67  6/6|NKT0013 8/6

. Green 3/-|40250
» Yellow 2/9| 40251

24,
16/6|BF173 7/6[NKT212 5/6
17/6|BF 180 T/6INKT216 T7T/6

INTEGRATED CIRCUITS FAIRCHILD

RCA L900 11/= Buffer
CA00S 30/ CA30288 30/- L9144 11/~ Dual Gate
CA3011 20/~ CA303S 35/~ L 14/~ JK Flip Flop
CA3012 15/- *CA3036 20/-

CA3QI1) 30/= *CA3039 15/- MULLARD
CA0I4 30/- CA041 32/6 TAA263 18/6 Linear AF Amplifier
CAlol8 25/~ CA3042 32/6 TAA293 25/6 General purpose Amplifier
CA3019 25/— CA3043 35/- TAA24! 72/6
CA3020 27/6 CA3044 32'6 TAAJI20 15/6 ™M.O.S. Pre Amplifier
CA3021 42/6 CA3045 32/6
CA3022 35/ CA3046 15/

CA3023 316 CA30s1 25/- GEN ERAL ELECTRIC
CA3026 17/6 A230 Low Level Amplifier .. 27/6
CA3028A 28/~ PAZJQ Audio Amptifier . 26/6
DATA AND APPLICATION SHEETS PA237 2 Watt Audio Ampllfer 45/~
FO RCA DEVICES 2/~ PER TYPE DATA SHEETS 6d. EACH TYPE
THYRISTORS
PIV .. 50 100 200 300 400 RESISTORS
1A 1 5~ si6 76 B~ 96 1 Watt 10% 4d. 1 Wate 5% 6d.
L S N L i Wate 5% 6d. § Watt 5% 5d
7A Li/= l3 - |4/.. 1976 | Watt 10% 6d. 3 Watt 5% 1/6
25A 17/6 30/ 33; 376 L T
Also 12 Amp 100 Piv I5/~; 600 Piv 35/6. A R
PANEL METER
36 Series—FACE SIZE 42 x 42 mm. | CAPACITORS
All brices for 1-9 pieces. 2 large range available.

50 Microamp 76 fectrolytic, Polyester, Silvered Micas, Poly-
100 35/— styrene, Ceramic, disc (see cat. for full Iust)
200 4 32/6 Examples:

500 ) 2776 | 1000 mid SOV 7/s 2000 mfd 25V 8/6

50.0-50 b 35/~ | 2500 mfd 25V 9/6 5000 mfd 25V 12/6
100-0-100 - 31/6
500-0-500 - 25/~ | PRESETS ]

1 Milliamp 15/ Standard on Sub-miniature.
5 @ 25/— Horizontal or Vertical 1/6

10 " 28/-

50 " 25/~ | POTENTIOMETERS
100 " 15/~ Minfature kYK Twin gang 76
500 " 28/~

! Amp 25/~ | VEROBOARD

K - 23/~ All stzes stocked. Available .} or .15 matrix and
;g Volts g’: 1Is-o without5 :B(I’DD"IS;V"DL 177 x 337 .15 17/-
]gg :' gl‘_ gl 7 ] anks =,

500 ~ 25/ | LARGE RANGE SPEAKERS FROM STOCK

SEND 6d. STAMP FOR CATALOGUE Post and Pocking for Components 1/6 per arder
28 CRICKLEWOOD BROADWAY, LONDON,

01-452 0161/2/3 ALLERS WELCOHE

All overseas enquiries & orders please address to:

COLOMOR (ELECTRONICS) LTD.

170 Goldhawk Rd., London, W.I2.

Tel. 01-743 0899

BRUEL & KJAER
The following three instruments are
supplied with all leads, accessories,
spares and comprehensive instruction
and maintenance manuals.

B & K FREQUENCY ANALYZER
TYPE2105. 47-12,000¢/sineightranges
directly read on large illuminated scale.
Selectivity variable in five db steps.
Accuracy better than |%. £225.

B & K LEVEL RECORDER TYPE
2304. A high speed récording instru-
ment designed for the measurement of
reverberation time, noise level and the
frequency response of microphone and
loudspeakers. £325.

SOLATRON OSCILLOSCOPE
TYPE CD 642.2. Laboratory type
screen dia. Sin., band width DC 12
m:/s. Rise time approx. 30p secs,
sensitivity approx. t00 cm/s—65v.fcm.
with x|, 10, X 100 multipliers and
fine expansion control, Controlled
b(l;;ght up, Z modulation. £130. Carriage
40/-.

SOLATRON OSCILLOSCOPE
TYPE 7115.2. Frequency range up to
7 mc/s, maximum sensitivity 3 mV/cm,
The time base circuit gives switch
speeds from 3 em pfsecs. to 0.3 cm/s
without expansion and variable expan-
sion of up to x |0 is also incorporated.
Planastron circuit in the time base pro-
vides further delay variable for 10
w/secs. to |0 m/seconds. The double
beam display is obtained by a beam
switching technique providing single
beam, alternate switch or chotter
switching. £85. Carriage 30/-.

BOONTON STANDARDSIGNAL
GENERATOR MODEL TS497.
(Military version of civil model 80.)
Frequency 2-400 mc/s In 6 ranges. AM.,
400 and 1,000 ¢/s and external modula-
tion. Provision for pulse modulation.
Piston type attenuator O.ip-100 mV
separate meter for modulation level and
carrier level. Precision flywheel tuning.

1i7v A.C. input. With instruction
manual, £95. Carriage 30/-.
MARCONI SIGNAL GENERA-

TOR TYPE TF 144G. 85 kc/s.-25 Mc/s.
Excellent laboratory tested condition,
with all necessary accessories with in-
struction manual, £45. P, & P. (5/-.

MARCONI SIGNAL GENERA-
TOR TF 80l/A. i0-300 Mc/s. in 4
bands. internal at 400 cfs. | kefs.
External 50 ¢/s to 10 kefs. OQutput
0-100 db below 200 mV from 75 ohms
source. £85. DITTO but 801/A/l with
addicional high level output. £89. Both
P. &. P. 20/-, including necessary con-
nectors, plugs, and instruction manual.

BROADBENT MICROWAVE
SIGNAL GENERATOR TYPE 903.
Frequency range 6,800-11,000 mc/s,
directly calibrated. Puise rate 40-400
¢/s and X |0 muitipiyer, delay 3-300
Ujsec. Wideh .05 to i0 Ufsec. input
for external syncronisation and modu-
lation. Qutput delayed and undelayed
syncronised directly calibrated attenu-
ator. £85. Carraige 30/-.

DAWE VALVE VOLT METER
TYPE 613B. Range 0.03v to 300v in
nine ranges. Frequency 20 c/s to 2
mc/s. 4in. rectangular meter. 250v A.C.
S0 c/s £17/10/-. Carriage 30/-.

SOLATRON LABORATORY REG-
ULATED POWER UNIT MODEL
SRS 151 A. Variable voltage positive
output: 20-250v; 250/500v x 300 mA
(mecered). MNegative output 0-170v
tontinuously variable. Fixed negative
output 170v. Up to 0.5 amps. Two
separate 6.3v and 5 amp outputs. Volts
—mA meter switch. H.T. Safety cut-out.
200/250v. A.C. 50 ¢/s. £45. Carriage 30/-.

MARCONI VIDEO OSCILLATOR
TF B885A. Sine wave output 25 cfs
to 5 Mc/s in 2 bands, Squarewave output
50 c/s to 150 c/s in 2 bands. Freq. accur.,
42%4-2 ¢fs. Power supply 100/125/
200/250 v. A.C. £55. (Ditco buc 25/12
me/s in 3 bands/885A/1). £85. Carriage

AIRMEC FREQUENCY STAND-

ARD METER TYPE 76). 10c, 100c,
10kc, 100kc, IMc. £80. Carriage 30/-.

PRECISION VHF FREQUENCY
METER TYPE (83. 20-300 Mc/s with
accuracy 0.03% and 300-1,000 Mc/s
with accuracy 0.3%. Additional band
on harmonics 5.0-6.25 Mc/s with ac-

curacy + 2x10-4. Incorporating
calibrating quartz 100 kefs + ~—5X
10-* 120/220 v. A.C. mains.  £85.
Carriage 2.

POLARAD UHF SIGNAL
GENERATOR. Frequency 950 mc/s/
2,400 mc/s in one range. Attenuator 0.1
mV-200" mV. Sync. selector internal
square wave, sin., positive and negative
rate multiplyer X1 & 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 FM, internal square wave, external
gg_si!ive and negative. £110. Carriage |
™

As above but frequency 3,830-11,050
mc/s, counter read out, pulse delay XI,
X10 and X100 at 2.20 microsecs. Pulse
rate XI10, X100, XI1,000 at [-10 ¢/s.
£165. Carriage 30/-.

COSSOR OSCILLOSCOPE TYPE
1049. £45. Carriage 30/-.

Fuller descriptions of the following 5
instruments upon request. |

SOLATRON STORAGE OSCIL-
LOSCOPE TYPE Q@D 9l0.

SIGNAL GENERATOR TYPE 62
COMPLETE WITH P.S.U.
MICROWAVE SPECTRUM ANA-
LYZER TYPE SA 18 MANUFAC-
TURED BY RACAL.

DAWE STORAGE OSCILLO-
SCOPE TOGETHER WITH
TRACE SHIFTER.

“S"” BAND SIGNAL GENERATOR
No. |16 MADE BY SPERRY. 7.9-1l
cma (2727-3797 mcs.). Power output
.00l micro watts—I mW. ac 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
modulated by Internal modulator
triggered by external source either sine
or square, 20-100v, sine or 20-100v. p. to
p. £85. P. & P. 30/-.

BOONTON “Q@Q* METER TYPE
160A. Frequency range 50 kc/s to
50 mefs. “ Q" range 0-250 with mul-
tiplier of 2.5. Maln tuning capacitor
30-500pF with separate 4 3pF incer-
polating capacitor. Power supply
220/250vAC, £75. Carriage 30/-.

AYO VALVE TESTER MODEL 3.
Measurement of mutual conductance
0-i00mA/V in four ranges. Screen
0-300v.. paneiled 0-400v., grid 0/-100v,
Filament 0/i26v, (Insulation 0/10m
ohms.  Rectifying valves and signal
diodes can be tested under ioad con-
ditions, short circuiting of electrodes
and cathode_ insulation can also be
measured. Complete with data book
£45. Carriage 30/-.

NAGARD OSCILLOSCOPE TYPE
DE 103, £85. Carriage 10/-.

PORTABLE SONTRANIC OSCIL-
LOSCOPE 2}in. tube 220/250v. A.C,,
£22 10s. Carriage 30/-.

HEWLETT-PACKARD MODEL
524B ELECTRONIC COUNTER.
Without plug in unit this instrument
will measure frequencies from 10 ¢/s to
10:1 mc/s and periods of from 0-10 kcl‘s.
Frequencies are read in kcfs with the
decimal point automatically positioned,
and time is read in seconds, milliseconds
or microseconds again with the decimal
point automatically posicioned. Registra-
tion 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 decails
and price on request. Plug in unit for
extra range, 100/220 mc/s, is an optional
extra. £22/10/-. Carriage 15/«

RF WATT METER PMIé. Frequency
0.2-500 mc/s, 3 ranges 0-150, 0-600,
0-1,500w. Impedance 51.5 ohms. "N
type connector. £75. Carriage 40/-.

P. C. RADIO LTD.

170 GOLDHAWK ROAD, W.12

SHEpherd's

Bush 4946
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A83

a/sTIK PYBI 6/ | U2 /6 | VRISOB0 | 3Q4 8/~ | 6AME 3/~ 6EA8 /- 68J7 5/~ i
57/6 | pyss 7~ | U2  14/8 6/~ | 3Q6GT 6/~ | GAN5 20/~ | 6EUT 7/~ | 68JIGT 6/8 |
G1/370K pysoo 8- | U2 B~ | vuss 9~ | 383 5/9 | 6ANS 10/- 6123 13/~ | 68JIY 6/8
20/~ | pyeor o | US3  4/8 | WLIB 8- | 3va  @/8 | 6AQ3 /8 6FSGT 8/~ 68K7 7=
@50/26 20/~ o0 uUsl 8/- w119 9/~ | 4Dl 4/~ | BAQOW B/~ 6F6G 4/~ 63L7GT 6/6
Q120118 QQvo3- vigl 14/~ X635 8/~ | BA173G 8/~ | 6AS6  &/- 6F7 8/~ 88N7GT 6/~
/ 18/~ | yeo4 @~ | X66 26 | BALT4G 5/~ | 6AB7G l4/- 6F8G 8/~ 88Q7GT 7/8
m ‘3:;- QQVOG'!‘:I Usol 19/8 xu:( - umuuo;— 6AT6  4/8 6F12 4/ 6887 2/~ THE VALVE WITH A
ARS 8/~ ECC82 4/3 aQ = N - X1l 8/~ 5B252M 35/~ GAUSB 5/9 6F13 B/= 8vea a3/
ARP3 3/~ EOC83  5/6 Quso 28/~ | QQAVOs-40A g:;?ﬁ?}‘;g,’ﬂ X145  8/- | 6B234M40/~ | 6AX4 8/ 6F17 b/~ 6V6GT 6/~ CLELET o
ARP1Z 3/8 FOC84 6/~ g e 100/~ | Bca g | Y53 e/s | oB/asaM 6B7  b8/8 632 3j~ 6veM 8/~ | 28DT 6/~ 957 5/-
ARTPL 6/~ ECC85 §/6 Q8130-18 y Y65 4/ 35/~ | 6Bi4G 15/- 6F33  20/- 6X4 49 | soc1s 15 968A  4/-
ATPs  2/3 FOC86 8/~ 0204 1;}: gL [RURRSD &% U 29/~ | GR4QY 9/- | 6BBG 2/6 | 6GeG 26 | 6X5G 5/~ | 20CI7 16/~ | 99l 6/~
AZ31  8i8 ECC88 7/~ uLgann Qg‘:g“%:" i- | zsoiu g5/~ | 5T4 7~ | 6BA6  4/8 6H6GT 1/9 6X5GT 5/8 | 30C18 15/- 1623 17/~
BD78 40/~ ECC9! 4/~ o e /- | UCF80 8/6 | Zoo0T 12/- | 5U4G 4/8 | 6BA7 12/6 6H6M 3/~ s\mo 8j- | 30F5 16/ 1625  6/-
BL63 10/~ EOC189 9/9 HLGO 41~ Q81202 g’- UCH42 10/~ | 1B22 30/~ | 6V4G 7/6 | 6BEG &/3 suw A2/~ 6-30L2 14/- | SOFL1 12/8 1629  4/8
BT35 16/~ ECF80 6/8 HVRZ 9/~ QVO04/7 8/~ | UCHSBL 7/~ | 1G65GT 6/~ | 5X4G_ 8/6 | 6BJ6 0/6 - 874 5/- | SOFLIZ 18/~ 2061  8/-
BTes 1530/~ ECFs3 /8 P B UCLS2 7/8 | IDSGT 6/~ | BYIGT 8/6 | 6BJT 7/- uao‘r 5/~ 7B7 7/~ | 8OFLI13 9/3 2729  B5/-
BT83 35/~ ECH35 11/- Krds ‘;_ B0 i’,;: UCLS3 10/3 | 1G6aT 8/- | 5Y3WGB 6BLTGTA 646 3/6 7C5  12/6 | 30FL1415/8 4043C 35/~
cvies 3~ ECH42 10/~ KTea 1858 ! UK 108 | 114 28 18/~ 11/~ 6J6W 8/~ 706 &/~ | 30L15 1773 4313C  20/-
Cv10l 4 ECH8] b/9 KTos 2 | m7 s | UPso 7 [ 1LAS 6/~ | SY3WGTB 6BQTA 4/~ 617G b/~ 7C7 8= | soL17 1773 6676 10/=
cvals EC1i83 g:e Ky %% | mis 76 | ures &9 | 108 7- 9/- | 8BR7 9= 6JTM  8/- 1r8w 12/6 3‘3:}3 wa gg;: 125-
(natched ECL80 7/8 KTI6 7/ HT 88 - 5
puin) 120~ | ECL® e | KTL0 g3l TRANSISTORS, ZENER DIODES, ETC. g I XRLBE B %
avaLs ECL88 8/8 KTZ83 7/~ | 0a5 3/~ | OC28 12/8 | 0C172 7/8 | ADI149 16/~ | BYZ16 15/ JK10B 18§/~ 7Y4 83 | sorL1is- | 5933 22/8
gl‘r{nule) 55;/; EF38  3/8 L63 8/- 0A7 4/- oc29 15/~ 0C200 AEY11 18/= CR81/10 §/- JK11A 12/8 724 4/8 33A/101K 6057  10/-
31 EF37A 8- MH4 8- | oat0o 3- | OC36 10/~ | OC201 10/- | AEYI21g2/6 | CK81/209/6 | JK20A 17/6 | oD6 /6 o/~ | eos0 b8
D41 33 | pray e)- MHA1 8/~ | Qa47 2/6 | OC36 12/8 | oCzoz 12/6 | aFil4 /6 | cusizolo~ | JK21A 12/6 | 1ore 8/~ | 35L8GT 8/- | 6084 7=
D77 3/- EF40 9/ MHLDS 7/68 OA70 2/~ | OC38 8§/~ | OC203 10/8 AF115 6/~ | CRS81/35 JK100B15/= 10P14 178 | 35W4  8/- €065  8/-
Daloe f8 | Erat so | MLs 8- } 0A7l 2 | OCAL 6/~ | OCIM4 17/6 | AF1I6 6/ 1/6 | MaTi007/9 { 11Ea 30~ | 3523 10~ | 6080 £7/8
parw 7s | B e | o | odns s | o un | ocwe i | g o | cnoie | wrorws | e 3 | moze | site -
Demio 8- | Epso us | OA3 8- | OATs 6 | Oof 6 | INas B- | Apiy 7 | CRSWOSer | Mirwows | 13aT7 4= [ 37 4= | sme oo
Fo1 3~ | EFSS 8 | O 2~ | oave BTl 8F ST L INB Yo | Amzs es | CRS3H | werioag. | 13ATTWA B - | %or s
DFoe e | phot 8B 6- | oaz0 2is | oc72 8- | INTo w4~ | AEIZE 8- | cpggg wPPI0510/6 | 1oau7r o | socpeasa/s | o003 88
Dro6 716 | Ero) g~ | OD3 &~ | oazes a8 | 0C73 - | 2Nasea 7. | ARNE 8- RABS0BAF 12AV6 b/6 | SOEHS 12/ | 9008 26
DKy2  9/- | proo /8 0Z4A /- oAz10 778 oc7s  &- | 2Nsss /e | AFLI MM | opgosiens 128 | 12Ax7 6~ | GOLGGT 8/ | 9006 _ 2/8
DK%  8/- | ppgs g 41 2- | o 9/6 | OC76 8- | 2Nloso 7/6 | AF178 1% - | Rrassioar 12AX7WA 57 6- | C.R. Tubes
DL63 8/~ | Epigs 6/8 Tanceo 76 | OAZuoil/s | ocsr 8- | 2N1001 aja | AFY1o 228 CRB83/40 7/8 10~ | o8 8/~ | Easou/niie
bLoz 4/~ | gpiss 7/- PCsé  10/3 | OAz20110/- | OCSID 3/- | 2Ni306 7/6 | ABY28 6/8 12/6 | Xxst01 18/~ | 12av7 0/~ | 89 6~ -
DL93 4= | Eneo 76 PCYT 9/~ | OAZ202 to 0OC81DM3/- | 2N1307 7/6 | ABY28 6/6 | (cgum g5~ | ZRI1  §/- 12BAS 8- | 75 s/8 | 093 75/-
DL94  6/6 EL3l 15/- PC00 9/3 | OAZz08 8/6 | oCsz 8- | 28303 10/~ | ABZ21 128 | GETig3 46 | Z Range 12BE6 6/9 | 78 5/- VCR97 32/
DL9g  8/- EL32  3/9 PCC84  8/6 0AZ207 9/6 | OCB2DM 3/~ | AAZ12 4/~ | ABZ23 30/= | GEy15 9/ | Zener diodes 12BH7 3/8 | 7 6/ VCR517 50/
DLS810 12/~ EL34 10/3 POCSY  9/6 0AZ208 to 0Cc83 8/~ | aC126 6@ | BCOT 6/~ | Gp76 8/6 3/6 ea 12c8 3~ | 18 8/ VCRS17R
DYss 6/~ EL35  8/- PCC189 10/9 OAZ213 6/6 OC83B 3/~ ACI127 78 BCY3l 8/8 GET872 6/- Z2A range 12E1 17/~ 80 56 85/~
DY87 6/8 EL38 24— PCF80 6/8 0AZ223 to 0ocCs4 8/~ ACI28 8/8 RFYS51 5/- GETS880 9/ 7/8 ea 12H8 3/~ 81 LIE VCR517C
E8OF 18/~ EL4l 1073 PCF8a 6/9 | OAZ22510/- | OC12 10/- | ACI76 7/8 | BFYs2 b6/~ | GEXG54 2/6 | 23B Range 12J7GT 6/6 | 83 14/- 45/~
E88CC 8- EL42 11/- PCF84 9/3 0oCls  18/- 0C139 7/8 ACY17 8/6 B8Y27 6/8 GJeM 46 8/-ca. 12K7GT 7'8 84 5/~ SFPT  26/7
E90C 8/~ EL50  8/- PCF86  9/3 0C22 10/~ | OCl40 9/8 | ACY1Ss 58 | BBY28 8/- | GT43 8/~ | ZL range 12K8M 8/~ | 85A2 7/8 Photo Tubes
EoId 7/~ EL8l 9/9 PCFP801 9/- 0C23  12/6 0Cl169  §/= ACY19 6/6 B8YSl 7/8 | @Ti06 10/- i~ ea. 12Q7GT 5/~ | 282A £5 Gsle 12/
E920C_ 8/~ EL8Y 49 PCF802 8- | O0C25 7/6 | OC170 8/ | ACY28 4/6 | BYZ13 68/- | HG3001 2/~ | Z8 range 128CT 4/~ | 307A 5/8 CMa25 45/-
Ew e ly‘ EL85  8/- PCF80512/6 0C2 6/~ | OCi71 6/~ | AD140 16/~ | BYZ15 20/~ | JK10A 15/~ ea. 12807 476 13C gs,l- 9311‘0 agg;s
= EL9l 6/~ PCF80614/8 28H7 3/- 357A  70/- 609" -
E1148  2/8 EL95 ,{, PCF80814/6 | RG1-240A Ul4l  9/8 | ILHY 4/- | 624G 7/7 | 6BR8 10/- 6K6GT 8/- }29,1 J_ 368A8 30/- Special Vivs,
EA76 7/~ EL3g0 22/- PCL81 - 28/~ | ULss  6/e 1R3 6/~ 6AB7 4/~ | ¢Bwe 13/8 6K7 8/~ 128K7 6/8 3934 27/8 ACTS  f8
EABCS0 6/~ EMal 8- PCL82 7/~ | 8P61 33 [ UUs 7/~ | 184 8- | 6ACT 3/~ | 6BW7 13- 6K7G  £/- 128L7GT7/- | 448 8= ACT9  £16
EAC91 3/- EMBO 7/ PCL83 10/8 | BTV280/40 Uyz21 10/8 186 4/8 | 6AGS 2/6 | 6C4 3/6 6K7GT 4/9 128N7GT6/6 | 7034 30/ CV1031 70/~
EAFe2 93 kw8l 8/~ PCL84 8/8 - | uyn - | 174 3/- | 6AGT 6/- | scsa /8 6K8G 4/~ 128R7 &/~ | 705A 20/~ | Ov2339 £20
EBOl 2/ EM84 7/~ PCLAS sa sTV280/80 Y86 5/9 | 2A3 5/~ | 6AH6 11/6 | 5C6GT 6/~ 6KSBGT 7/3 13D1 4j= | 716B  80/- K301 24
EBC33 8/- EM87 11/~ 186 90/~ | V246A/1K 2021 4/9 | 6AJT 3/~ | 6cs 4= 6K25G 16/~ | 1306 8/ | 717A 3/~ K305 12
EBC4l 9/- ENg2 8§/~ m-moom/- BU2150A 190/= 3A4 4/= GAKS  B/- 8C8G 8/8 6L3G 8= 1487  15/- 803 30/~ K308 £12
EBCS1 6/8 ESU74 80/~ PL36 - VLBA3135/~ | SR4WGA 6AKE6 12/8 | ecHB8 7/~ 6L6WGB 19AQ8  §/9 807 8/= K337 fl2
EBFBo 7/8 EY51 78 PL81 8- TDO4-20 VP23  3/8 27/ 6AK7  8/= 6CLE 99 12/- 19E2 12/8 808 8= KRN2A70/-
EBF83 8/6 EY86  6/8 PL82  8/= 70/= | VFP133  §/- 3B7 8/- | G6AKS /- 6L7G 4/~ 19G3 40/~ 813 78/- 2722 22/10/-
EBF89 6- | EV88 86 PL83  6/9 | TPoz 8- | VR99 7/ | 3B24 14/ | 6ALs 3/~ | SCW4 1= | gr5q 8- | juge g0/~ | A15_ 35~ | WLAIZA
EC53  8/- EY9] 2/6 PL84 6/6 | TP25  b/- I VR105/30 aDe 3/~ | 6ALSW 7/~ | 6D8 3i= 6N7G  8/8 19H4 70/~ | 829B 80/-
ECT0  4/- EZ40 78 PL500 13/8 T 3/- 6/- | 3E29 50/~ 6AM3  §/- 6ES5 8- 6P25  13/- 20A1  38/- 8324 45/- 3J/92/E
I O who o | mEC RS | | e
ECOL 8- EZ80 B/~ PX26 12/8 - r VS e - - 1
oo 12/ Lo PY3s ‘58 | 720502 41 ’vlla,uvriuorz‘sgs ‘I‘ﬁ! 51;001{ inelude Cathode 6BATGT 6/8 25L6GT 7/3 | FHA g0 TeAY 4
ety - - e - v 1] peei alwes, UK, P. & P. up 2574Q 93
ECCi5 15/8 | FW4/5008/- PY80 8/~ | TZ20 16/ to 10/- 1/-; to €1 2/-, over £1 2/ In &, over £3 post S8CT il 934 4/6 | T23A/BI30/-
ECC40 10/9 FW4/800 PYSl  5/8 | U12/14 T/~ tree. C.0.D. 4/ extra. el 68CTGT 5/- 25Z5 B/6 | 958 2/8 254
ECC8]  4/- 10/~ PYS2 8/9 | U188  6/- - 68G7 6/~ 25Z6GT 8/~ | 936 2/- £7/10/-
“$” METER FOR H.R.O. RECEIVERS. SPARES FOR AR.88D. RECEIVERS.
Brand new, €2/10/-. Carriage paid UK. ELECTRONIC ANTENNA CHANGEOVER SWITCH AT for TySuct inedst feomi|Gur INUPE

SUB-MINIATURE
METERS. lin.

“PENNY SIZE"
round, flush ring nut mounted

500u.A FSD, calibrated 0-f mA. 20/-. P. & P. 3/~

MOVING IRON METERS

15 VAC 24in. round panel .............. 27/
500 VAC 2}in. round clip fix ............ 25/-
50 amp 2} in. round panel .............. 19/=
D.C. MOVING COIL METERS

300mA 2} in. square pane! .. 22/6
20-20mA 2 in. Round panel .. - 17/6
30-0-30mA 2§ in. round panel . . 1 T

70-150v 2 in. square, black dial Iummous hand

and fIGUres s ouevsvms sapdores s p— .o 12/6
250v 21 in, round panel ..... iliansa. 22/6
2004:A. 2in. round panel, sealed calnbro—lo 22/6
20012A. 2%in. round panel.. 22/6
| mA. 2{in. round panel . 30/-
I mA. 2in. round panel sealed PR ¥ /11
S mA. 2in. round clip-fix panel or proj. .. 20/-
10-0-10 mA. 2{in. round panel ..... . 176
0-30 mA., 2{in. round panel .. . 17/6

75 mA. 24in. plugin  .... . 14
100 mA. 1}in. proj. ..... . 1776
100 mA. l{in. round panel . 1776
100 mA. 24in. round panel .............. I9/-
500 mA. 2} in.round panel.............. 17/6
2 amp. 2in. round panel 22/6
25 amp. 3{in. round proj. 27/6
50 amp. 2{in. round panel .............. 276
0-1.5V & 0-150 V 3 terminals round panel 27/6
20 VDC 2in. square panel . 19Y-
100 V 4in. round panel .. . 25/-
150 VDC 4in. round panel .............. 25/-
150-0-1500 mA. 3}in. round panel........ 25/~
1.5 KV with res. 2in. round panel ........ 127/é
R.F. METERS

120 mA. 2} in. round panel .............. 32/~

Automatically transfers antenna for TX to RX and vice versa without the

use of relay or any moving part.

Operates from 3.5 mcs to 28 mcs.

No loss

of transmitting power and provides gain of 2 6Db in receiving sensitivity,
with built-in power supply unit for 220/250v AC. Our own manufacture.
Full description and price upon request.

MINIATURE METERS. General
Electric bt4in. round flush, clip mounted:
S mA D.C.,

. &P,

3/-.

FURZEHILL SENSIT|VE VALVE
VOLTMETERTYPE 378 B/2. Accurate
measuring AF and MF vol(axes up to
250 kc's in the ranges IOmV (full scale)
to 100v. (full scale). Logarithmetically
divided. A db scale provided for 0-20
db, 0 db being ImV. Automatically set
zero for @very range. A jack is provided
for monitoring the input signal if
required. 220/250v. A.C. £27/10/-.
Post and packing 10/-.

R 216 AM/FM HIGH CLASS COM-
MUNICATION RECEIVER. |9 mcs-
157 mcs in 5 bands, width 30 ke to 120 ke,
complete with original power supply
unit. £55. Carriage 30/-.

PYE 4 CHANNEL H.F. TRANS-
MITTER RECEIVER STATION.
Comprising PTC 941 Crystal-controlled
Receiver 1.6-14 mcs. Sensitivity |
microvolt for |W, output at all fre-
quencies at |0Db S/N and PTC 93|
60W Transmitter for RT, CW and
MCW operation with push-button
control for sclection of any one of four
pre-set channels. Full derails and
specification on request.

PYE RANGER TYPE PTC 8002.
FM mobile radlo telephone. Frequency
range 68-174mHz on any spot, fre-
quency in five bands, transmitter output
7-10W into 50 ohms. Double superhet

@
=)
3
>’
o
0

INSET MICROPHONE for tele-
phone handset, 2/6. P. & P. 2/-.

FIELD TELEPHONES TYPE “F"
Housed in portable wooden cases.
Excellent for communication in- and
out-doors for up to 10 miles. For pair
including batteries and 1/6th mile field
cable on drum. Slightly used, £6/10/-.
Carriage 10/-.

HARNESS “A” & “B” control units,
junction boxes, headphones, micro-
phones, etc.

29/41FT. AERIALS cach consisting of
ten 3ft., §in. dia. tubular screw-in
sections. |lft. (6-section) whip aerial
with adaptor to fit the 7in. rod, insu-
lated base, stay plate and stay assemblies.
pegs. reamer, hammer, etc. Absolutely
brand new and complete ready to erect,
in canvas bag, £3/9/6. P. & P. 10/6.

300W ISV JAP Petrol Generator
(Charging set). £35. Carriage 15/-.

1260W 35V CHARGING SET. Com-
plete with switchboard. New £45.
Carriage 40/-.

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 2V at 3 amps,
connected in parallel giving 12V 6 amps
or connected in series giving 24V at
3 amps. Ideal for battery charging,

receiver. Power.supply 6, 12, 24v DC. DC power supply, etc. 100/250V AC
Positive or negative earth. £45. Iinput. Brand new, complete with con-
P. & P. 30/-. nectors. £6/19/-. Carriage 9/-.

selection.

SMALL 28V MOTORS. 150/200mA
approx. 4,000 r.p.m. ldeal 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. 17/-.
P. & P.

HIGH SPEED ULTRA SENSITIVE
PLUG IN RELAYS with two
separate windings each of 1685 ohms.
12/-. P. & P. 2/-.

UNIVERSAL GALVANOMETER
SHUNTS. 25/-. P. & P. 3/~

FOR EXPORT ONLY
Installation Kits for CI11/R210 Sets

53 TRANSMITTER made up to “as
new " standard. All spares available.

COLLINS TCS. Complete installa-
tions and spare parts.

POWER SUPPLY UNITS FOR
C42 & C45. 12v and 24v.
RECEIVERS R 210.

R.C.A. TRANSMITTER TYPE ET
4336. 2-20 Mc/s., complete with M.O.,
Cryst. mult. and speech ampl.
Fully tested and guaranteed. Allspares
available.

BC 6I0E & BC 6101 TRANS-
MITTERS. Complete with speech
amplifier BC 614E. Aerial tuning unit
BC 939A, exciter units. tank coils, ect.
Fully tested and guaranteed. All spares
available.

No. 19 HIGH POWER SETS.
By introducing RF Amplifier the output
increased to 25 watts. Complete instal-
lations supplied.

P. C. RADIO LTD.
170 GOLDHAWK RD., W.12

01-743 4946

ALLTEST& COMMUNICATION EQUIP-
MENT has been thoroughly prepared in our
Laboratories by fully qualified Eiectronic
Engineers.

All overseas enquities & orders please address to:

COLOM OR ELECTRONICS

LTD.
170 Goldhawk Rd., London, W.12
Tel.0l -743 0899

Open 9-12.30, 1.30-5.30 p.m. except Thursday 9-1 p.m.

BUSINESS HOWURS
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QUALITY COMPONENTS AND EQUIPMENT
'NEW RANGES FOR THE AMATEUR AND PROFESSIONAL USER

*QUALITY PANEL METERS
38 Series. Fate size 42 x 42mm
SIlin x 11in). SOA, 17.’6' 10012A,
5/—; 200LA, 32/8; S

ImA, Sm, . .
500mA 28/ each; 10V, ZOV SOV,
100V, JOOV and SOOV "25/- each;
IA and SA, 25/- each. 'S meter,
ImA, 29/6. VU me:er, 3716,

65 Series. Face size 86 x 78mm
(31 x 3lin), SOuA, 62/6; 100A,
$2/6; 2001A, 47/6; SOOuLA, 48/-;
ImA, SmA, |10mA, S00mA, 37/6
each. "'S"" meter, | mA, 42/6. Other
ranges and sizes available. List on

*EXPERIMENTER’S MODULE

Terrific offer of brand new STC time
delay electronic units. Adjustable 3-I5
secs. 9-12V operated. Supplied complete
with suggested used circuits.

Price 3§/-

STC Module

p-p- 2/6

*50,000 OHMS PER YOLT

request.

MULTIMETER

Recommended quality
instrument with mir-
ror scale and overload
protection. 0/0-3/3/12/
60/120/300/600/ 1200V

sistance_0/10k £}/ l o7
IOOMQ Meter movement 20 A, Polarity

reversing switch. Complete with batteries,
leads and instructions.

AFI05 Price

£8.10.0 p.p. 2/6
Leather case 18/6

*TRANSISTOR POWER AMPLIFIERS

12 watt J ohm 100mV Input 24 volt supply.
Modet MPA 12/3 €4.10 p,p. 3/-

12 watt 12-16 ohm 100mV Input 40 volts
supply. Model MPA 12/15 (5.5 p.p. 13/-
25 watt 8-16 ohm 180mV Input 50/60 volt
supphy. Model MPA 25 €7.10 p.p. 4/6
Power Supplies 24 40 volt 90/ p.p. 3/6
50—60 volt  97/6 p.p. 4/6

Model P.97 7 watt Amplifier 3 ohms C/P.
7mV Input, operates II—IS volts D.C.
Price 72/6 p.p. 2/6

*GRID DIP METER
Al transi: grid

*SINE/SQUARE WAVE AUDIO GENERATOR

Provides audio output on 4 bands.
Sine.wave 20c/s to 200ke/s, output
up to 7V; square wave 60c/s to
30ke/s, 7V pop. Distortlon under
2% Output impedance Ik §).
Variable output amplitude control,
Suppl-ed with leads and instruc-
tions. A.C. mains operated.

TE22 Price £16.10.0.

*YACUUM TUBE VYOLTMETER

dip mcter, absorp-
tion wavemeter and
osc. detector. Fre-
Quency range
440kc/s to 280Mc/s
in 6 ¢oils. Uses 3
transistors plus
diode with SOOpA
meter. Internal
battery.

TEIS

Price £11.10.0

MEC,
BORG

*MULTIMETER

Return of a popular model. 2000

PRECISION
PRESETS

Complete Range
in stock of these
Precision W/W
Presets.

PRICE 10/- EACH

ohmn,’V 0/10/50/500/1000V a.c./
SOLA.

L

o |o 100k £2/1M QY resistance. d8
and capacitance scales. Size Sin. x
3jin x tjin, Robust and easy to
use. Complete with leads, bat-
terfes and instructions.

THL 33A 82/6 p.p. 2/6
Leather case Price 22/6

0/10/2501A d.c.

*SWR ALIGNMENT

Well below usual
Prices—See
Catalogue for
Types in Stock

Catalogue

320 Pages — See
opposite

FREE to all
schools, colleges,
educational ests.
Also for Industry.
Write in on
official paper for
your free copy.

METER

Ideal for all transmitter
alignment.  Built-in  field
strength meter 100u:A. Com-
plete. Ready to use. SWR

I:t to 1:3.
SWR3 Price 69/6
p.p. 2/6

WELLER SOLDERING
IRONS

8200 Gun & Iron 59/6

8200D PK Gun Kit

ANTEX CN Iron.

ANTEX fron Kit.

Features low price for such an lmuu- ~

ment. Large 6in full view sca DC POWER SUPPLIES § Transistors

28 ranges. D. C voltsi 0/1}/5, IS 50 ISOI e *

50071500, 98 scatens—10 2207250 volt A.C. Input Huge quantities | *TRANSISTOR CHECKER
S lsg‘ 'slo"oosf © 46548, Com- LAIDS 9 volt--500mA 45/-, p.p. 2/6 instock forindus- | Complete capacity for checking
1500 r.m.s.. 0/ ple(e with in- PI12 o/P 6-9-12 volts lamp switched. trial users— all transistors npn and pnp for
-4 4] 144071 40/ structions and Price £6.5.0 Write for Indus- alpha, beta and leakage. Also
00 / 1400 / 4000 leads. RP215 Stabilised 8-15 volts 0-2 amps. diodes complete with leads and

p-p. Resist- MODEL TE6S
ance: R x 10~

£17.10.0 p.p.7/6
HV Probe 50/-

R.F. Probe 42/6

20,000 OHMS PER VOLT
MULTIMETER

Popular. model but with extra scale
range. 20.000 ohms per volt. 0/5/25/50/
250/500/2500V d.c..

07107507 100500/

IOOOV a.c., 0/50uA,

0/21/250mA. Resis-

ance  0-6k{) and

6MQQ. Also dB scales

or capacitance.

Imv PP Ripple. Two Panel Meters.
Price £17.10.0 p.p. 7/6

BATTERY RECORD DECK
British Made 3 speed 9 volt Deck. Takes
all size of record. Fmed :rysnl cartridge.
Brand New. Price 60/~ . 4,

*HELD STRENGTH
METER

Covers  1-250Mc/s.
Switches for model
control and any
application
requiring peaking
of transmitters and

trial Price List.
Includes all Types
of Semicon-
ductor Device.

PRICES

Prices for many
British made and
Imported Items
have been re-

instructions.
ZQaM2 Price £5.19.6

p.p. 3/6

STEREO HEADPHONES

Featuring soft Padded Head-
sets, wide frequency response.
Adjustable Headbands. Fitted

duced —-See
Latest Catalogue.

Jack plugs.

DHO 2/$ Recommended 20C/$-15RC/S £2.19.6

— SE28B Built in Tweeters and Volume Controls  £9.19.6

Suppliers of
quality

KOSS, KOT27 £16.10.0. PRO-4A £23. 0.0

SP-3IKC
Above are monistereo sultable for 8-16 ohm systems.

Mono Switched B8/16 ohms and 4K ohms Price £4.4.0

£11.15.0

Model 200H .. .. 77/6
(Leather case, Price 15/-)

Stereo Headphone Amplifiers
Inputs for PU/Tuner, Battery Model Mains Operated
High Quality

Eagle HAIO .. . . aw e £8.19.6
Shure SAZ/E .. . o aw .. £18.18.0

oscillators. 100uA 4 |
meters. Complete \ components
with aerlal. 23

FSI ..  Price £15.0 p.p. 2/6 and

equipment
[ —ila

for over
*POCKET DOSIMETER

25 years
Small size Radiation Detector with
bright easy to read scale. Fitted Pocket

*PORTABLE OSCILLOSCOPE

Features Jin clear view tube, easy
to use controls and zood stability.
Y amp. Sensitivity. -1V p-p/CM.
Bandwidth (-5 cps—I1-§ MHz.
Inputimp. 2 meg Q. 25 PFf. X amp
sensitivity, p/CM, Band
width 'S cpsAB& KHz2. Input
imp. 2 meg €}. 20 PF. Time base.
5 ranges 10 ¢cps—300 KHz. Syn-
chronization. Internal / external.
flluminated scale. 140 X 215 x

*STC CRYSTAL FILTER

10-7TMcfs_ Crystal Filter
Type 445/ LQU | 9504A.
COMPLETE Banzc:) KPln IIO'7 6d8| is
£3 c/s, Insertion loss
RANGE OF 5dB. Paralel  termina.
tions 2-7K, 25K. Normal

330 MM. Weight 15]1bs. 220/240V.
A.C. Supplied brand new with
handbook.

Clip. Range 0-50r. Brand new, quantity
available. Price 12/- each

SPEAKERS

Goodmans, Wharfe-
dale, Eagle Speakers
in stock Special

Price €18.

BRAND NEW

TO3 Price £35 p.p. 10/~ SPECIAL OFFER 75/- p.p. 2/-

Prices as our Lists,

*SIGNAL INJECTOR

g ———
L == o RELAYS, MOTORS, COUN-

New . model for TERS, PRECISION CON-

ch:ck'l(r;g all zudic;HF S TROLS, ACTUAT?RS. PLUE

an up to VHF. Simple to use. ALL TYPES OF MINIATUR

Battery operated. Qutput approx. COMPONENTS. LARGE :O:,u:‘ (;':,'::Nzls':! 353‘(,'..,5.2)_'&?:‘.‘

Ikefs, l 4V pp. Harmonics up to YHF. STOCKS OF ABOVE ITEMS 12/6, p.p.

SE250 Price 3S/- p.p. 1/6 AVAILABLE. SEE LATEST ® Jin unlu IOII}Wx 3keis to 20kc/s.
CATALOGUE For 3 to 8 ohms—Price 15/=, p.p. 2/=.

For |2 to |6 ochms—Price 20/~, p.p. 2/~.

TRANSISTORISED INTERCOMMS

P. & P. 3/6 any model) Bellphone Street Doer Inter-
comm, v 4.10.0
2 Station Inter¢omm. -
3 Station Intercomm.
4 Station Intercomm.
Telephone Amplifier
2 Station Mains Operated No
Wires . £V1.09.6

*SPECIAL OFFER OF
EMI TWEETERS

HENRY’'S RADIO LTD. (_-){-s-_,’;;\

T A
@ *CHASSIS

i deo
SSas PUNCH KIT

Complete kit with punches }in, Rin,
Jin, lin, llin for metal, plastics, etc.,
up to 16 gauge.

303 & 309 Edgware Rd, London W2

*303° Components/Equipment/Organ Parts also
MAIL ORDER DEPT. 01-723-1008/9

'309° Test Gear/High Fidelity etc. 01-723 6963

ALL ITEMS
OFFERED
ARE BRAND Supplied complete with

*MAKE YOUR OWN
PRINTED  CIRCUITS

NEw STOCK | s S nitiuiey
ALWAYS e Hon foria Siches,

IN STOCK Price 17/6 p.p. 2/~

ALL MAIL ORDERS TO ‘303’

SHOP HOURS 9 a.m —6 THURSDAY 1 p.m.

OPEN ALL DAY SATURDAY. Price 50/~
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ENGLANDS LEADING COM.

SOLID STATE-HIGH FIDELITY

AUPIO EQUIPMENT =1

Mono or Stereo Audio, Equipment devel 7
oped from Dinsdale Mk.Il—each unit or '
system will compare favourably with
other profescional equipment selling
at much higher prices.

COIVI PLETE SYSTEMS

£15.5.0

THE FINEST VALUE IN HIGH FIOELITY—
CHOOSE A SYSTEM TO SUIT YOUR
NEEDS AND SAVE POUNDS

All units available separately.

SEND FOR FREE BROCHURE (No. 21) TODAY !
DEMONSTRATIONS DAILY AT '303° EDGWARE ROAD

—
—==— INTEGRATED TRANSISTOR AMPLIFIERS
MAG66 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—
with fantastic powes and quality with far greater
adaptability, with freedom for battery or mains operation,
For compiate listening satisfaction choose either the—
OR THE STEREO MA66
POST PACKING 5/ £1 6 10 0 OPTIONAL MAINS UNIT
€ITHER MODEL J O PS20 62/6d. p.p. 4/~
IHusirated leaflers 12 and 14 FREE on reques!.

MA7 MONO

£8.10.0

A8!

NT & EQUIPMENT CEN TRES

ELECTRONIC ORGAN
Acclaimed by everyone
The MAYFAIRJ

KITS TO BUILD YOURSELF -
AND COMPLETE UNITS

£29.15.

£7. Tolal £113.19.0

£36.8.

THE MAYFAIR 99 GNS

The organ Is  £9. Total £124.8.0 BROCHURE 9
lullv nolvohonl: that is full cords can be played over lhc entire kcvbonvﬂ it Pans w
1t
— b
tha 1 (cOommercial organs It comprises twao four-octave (49 note) - ermd A |
huyno-vm and s thirteen-note Pedal board. It ha: ( !
upDes of 5010 heyboard. three pilches (i.c. 1611, Bt —_ /S
o L™ =
d. v
o -torm g- AN con;ponon(- and kit sectlons ate availabls —
senerately including the Oek Console at £65.18.0. - - 5
~
ik 4

THE GROSVENOR

Once built the "MAYFAIR® or ‘GROSVENOR® will than provide
years ot enjoyable entertsinment KITS FROM £220 terms avalleble
Call in—See them tor yoursett BROCHURE 98

PRACTICAL ELECTRONICS — ELECTRONIC ORGAN KIT
Wae are able to supply Pafts as described in this series. Details on request

ORGAN COMPONENTS: COMPLETE RANGE IN STOCK - 49 AND 61 NOTE KEYBOAROS - 2 T0 S AMP GOLD CONTACTS
COILS AND CHOKES - REVERBERATION SPRINGS ANO UNITS - STOP TABS AND ASSEMBLIES - PEOAL BOAROS - RHOOIUM
ANO GOLO CLAD WIRE, ALSO PRINTED CIRCUITS ETC. COMPLETE RANGES FOR TRANSISTORISED ORGANS. ASK FOR NEW
PRICE LISTS WITH DETAILS. LEAFLET 98 ALL ENOUIRIES T0: ORGAN DEPT. - MA. ELVINS

NEW MODELS

NOMBREX

TRANSISTORISED

PORTABLE
GEIGER COUNTERS

—y FOR MEASUREMENT OF LR Test Equipment

P = A = B
- b

S DUR PRICE, NEw, MODEL € s d No

3 - TESTED CO 29s  RF. Gen. 22 0 0 35
¥ ! 29x  Xtsl RF Gen 2910 0 35

— [7.10.0 30  Avdio Generator 1910 0 24
e c 31 RF. Generstor 1210 0 25

— " ] 32 C.R. Bridge 1010 0 26

33 Inductence Bridge 2 0 0 29

The Detector Unlt consists

GRAVINER FIRE
DETECTOR UNIT

*SCOOP! STAAR RECORD PLAYER
Deck. Plays 33,45, 78 records.
9 volt operated. With mono
cartridge. Brand new. As
Mussrated S9/8 post 3/6
*MULLARD | WATT
AMPLIFIER

9 wolt. 5 transistor unit com-
plete with volume control
Qutput to 3 ohms. Ideal for
use with Staar Record Deck,

4S/- post 3.

Send for leaflet 2

elsctronic reley, capecitors and
resistors designed to fall to
satety it external witing is open
ot short circulted. Encapsulated
in a sasin which fully insulstes

the unil electrically snd provides
8 high degree ol mechamcal and
thermal shockproofing
price’f74. DUR PRICE BAAND
NEW £68ach. with da18 sheet Limita

ZE4xIx25mn

atity available.

VHF FM SUPERHET TUNER MKII
5.MULLARD TRANSISTORS & 1 DIODES * 300

F JDWIDTH N PRIN"ED CIRCUIT C)NSYRUC'IO!

HIGH FIDELITY REPAODUCTION MONO AND STEREQ

BUILD A QUALITY
TAPE RECORDER

To gat the best out of your MAGNAVOX OECK. vou need 8

MARTIN RECORDAKIT. This compe 3 :
quality B ve plifier and p n thro h
you assembied on its prnted circuit bodr v fact overy ¢ qualily mag N
thing needed down 10 the last screw | MAKING A HEecden g v S
ER. v v u n 5
par A men ostir ch. vet at VK M ¢
YOou nee expenenc teChni about - C
THE INSTRUCTIONS MANUAL MAKES BUILDI NG EASY i A ey
AN D PARTS TOYAL COST £6.19.6

- DECOOER £5.1
{CABINET 20, EXTRA) ASK FOR LEAFLET 3

NEW — MALLORY LONG LIFE
MERCURY BATTERIES

50 OFF LIST PRICES

s 3600 m/aH QYR PRICE 5/- each

350 m/ak
i d

OUR PRICE 10/~ each
/7’ ?) asity spht u.v-.,'d‘\ cells.
- These ce ' an
) - [ !{
l \;I and LONG
—
\L—

* RMS 0.35 vo
P. Su.

QUANTITIES AVAILABLE.

BRAND NEW All below list price

MANUFACYURERS -DISTRIBUTORS
‘‘‘‘‘ QUANTITY. SEMI CONDUCYOR
BUILEYIN v w;, o d M de: 3

nu- ST > qus
VER

70 OBVAIN YOQUR COPY. WRITE TO n Comoany

»»»» Notepape plct } requesting our SEMI

CO:‘O“ NS.

Pi £ 3 Extn, 4.

4 Track 39 gns.
We purchase medium to large quantitles of
Transistors and Devices excess to Manufacturers
and Disuibutors requirements

Write or phone 723- 0401 extn. 4.

P.P. 22/6 either model
K1t compnses . D
MICAOPHONE 7 in 1.200 ft. tape

ALL UNITS AVAILABLE SEPARATELY.
ASK FOR BROCHURE 8.

and speaker. with
spoal

Today's
Value €£80.

TRANSISTORS — R~ %
SEMICONDUCTORS )
COMPLETELY NEW 1969 LIST OF Wae s
1000 types. Send for your FREE COPY Y
TODAY. (list 36) e 5
S.C.R.’s from 5/- s H
Field Effect Transistors from 7/6 MA7s

Power Transistors from 5/- .
Diodes and Rectiflers from 1/6

! ’ ’ /

VISIT OUR NEW HIi-FI CENTRE at 309 EDGWARE ROAD
AND SAVE UP TQ £25 ON SEPARATE UNITS OR THE SYSTEM OF YOUR CHOICE

for all leading makes
AMPLIFIERS
TUNERS

DECKS

SPEAKERS
MICROPHONES
TEST EQUIPMENT
HEADPHONES
CARTRIDGES, etc.

All with
Tarrific Savings

It will PAY YOU
10 pay us a VISIT!

HENRY'S RADIO LTD

OPEN MON.-SAT. 9 a.m.-6 p.m. THURS. 9.a.m.=1 p.m.

Pl U p s

COMPLETE SYSTEMS from £46 — Saves £12.10.0!
Send for new B-page iltustrated Hi-Fi Hst 1617,

1]
7l7us%lfrated

COMPLETELY NEW 9th EDITION (1969)

The most COMPREHENSIVE—
CONCISE—CLEAR COMPONENTS
CATALOGUE

Complete with 10/- 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
equipment.

6,500 ITEMS
320 BIG PAGES MY (]|

303 Edgware Road, London, W.2. Mail Order Dept.

all types of Components, Organ Dept. (01) 723-1008/9

309 Edgware Road, London, W.2. High Fidelity
Sales, P.A. and Test Equipment, Record Decks(01) 723-6983

* ®
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KK GUARANTEE SATISFACTIONOR MONEY BACK

KING OF THE PAKS INTEGRATED

SUPER PAK CIRCUITS

BI-PAK MONOLITHIC

Unequalled Value and Quality
BI-PAK NEW—UNTESTED
SEMICONDUCTORS

With Pitman Books

Satisfaction GUARANTEED in Every Pak, or money back.

K NO.
U1l 120 Glass Sub-min. General Purpose Germanium Diodes 10/~
02 60 Mixed Germanium Transistors AF/RF

10/-

DIGITAL CIRCUITS
(10 lead TO-5)
BP305A, 6-Input

you’re always

U3 75 Germanium Gold Bonded Diodes sim. OA5, OA47 10/ | BRESA. Bual o 8-Toput ,
U4 40 Germanium Transistors like OC81, AC128 .......... 10/- | BP316A, Dual  2-Input on ea m
Us 60 200mA Submin. Sil. Diodes ...................0 . 10/- g%n Sate, (4paniSble); ®
U6 40 Silicon Planar Transistors NPN sim. BSY05A, 2N706 10/ nl:nsg&xliv g Blnary ele-
U7 16 Silicon Rectifiers Top-Hat 750mA up to 1000V.... 10/- | BP3324. Dugi 3-Input OR
U8 50 Sil. Planar Diodes 250mA OA/200/202 ... . 10- gate, 9/6 each.
:}m 20 m&fls \l/olts }’ Watt _lgener Dlodc;o.... T :g«. 5"’3&&‘,_%‘}%%?‘““ PRINCIPLES OF COLOUR
11 30 P ilicon Planar Transistors -5 sim. = f= ea
U1z 12 Silicon Rectifiers EPOXY BY126/127 ............ 10- | Braosc. operstionst ans- | | TELEVISION SYSTEMS
Ul3 30 PNP-NPN Sil. Transistors OC200 & 25104 ........ 10/- BP701C, Operational amp-
U14 150 Mixed Silicon and Germanium Diodes ............ “10i-| liter (sith zener ou-| | C. R. G. REED. 50s net
Ul5 30 NPN Silicon Planar Transistors TO-5 sim. 2N697 10/- | BF702C, Operational amp- | | . 0 L. .
Uls 10 3-Amp Siticon Rectifiers Stud Type up to 1000 PIV 10i- | T {xith direct out- | | This boqk provides an up-to-date anq critical comparison of
U17__ 30 Germanium PNP AF Transistors TO-5 like ACY 17-22 10/- | BF:01. Wide band ampii- | | the various European and American colour systems,
19) §] 8 6-Amp Silicon Rectifiers BYZ13 Type up to 600 PIV 10/- | BP521,” Logarithimle wide written rimaril for engineers h
p who \Y%
U930 Silicon NPN Transistors like BC108 .............. 10/- | , pand amp- 14/- each. en P y & ke St Balous Sk
— h i o e cram pumase | | specialists
U20 12 1.5 Amp Silicon Rectifiers Top Hat up to 1000 PIV.. 10/-] amplifier (TO-5 8 lead). p .
U2l 30 A.F.Germanium alloy Transistors 2G300 Series & OC71 10/- | {igg 5c oy current amp-h
vU22 10 1-Amp Glass Min. Silicon Rectifiers, High Volts 10/- OTHER MONOLITHIC
v23 30 Madt's like MAT Series PNP Transistors .... .. 10/ DEVICES
U24 20 Germanium 1-Amp Rectifiers GJM up to 300 PIV.. 10/~ Bl;{‘a‘;‘z:;“"oluse switch, RADI 0 COW UNI CA TI ON
" Sili o - § S
U2k 25 300 Mc/s NPN Silicon Transistors 2Nv708, BSY?27 10/ mu 3&"”:@'&'.";‘;';’3&‘;'3 | J. H. REYNER & P. J. REYNER. 60s net
U246 30 Fast Switching Silicon Diodes like INO14 Micro-min 10/ | ;= Fots #C8 8 BOmPEeq .
uUzs Experimenters’ Assortment of Integrated Circuits, un- trigger circult for controi- SECOND EDITION
tested. Gates, Fllp Flops, Registers, etc. 8 Assorted {i:g nultrhcéhh. ln&ellktntd Y . . .
e :)(;efes P oY :g:- e i A ‘:’, Here is a book covering the work required for the City and
Amp S canup to = | zero supply voltage, an 2 S a + Py .

U30 15 Plastic Silicon Planar trans. NPN 2N2924-2N2926.. 10/- | therelore  climinate radlo GU“‘?S Tglecommumcatlons TeChﬂ.lClanS Cer}tﬁcate
U3l 20 Silicon Planar NPN trans. low noise 2N3707 10/- | when used with resbie (Radio Subjects) to final year. Emphasis has been given to
uU32 25 Zener diodes 400 mW DO-7 case mixed Vits. 3- l§ 10/- 2 Q
U33 15 Plastic case 1 Amp silicon rectifiers W4000 series.. 10/, Dzi?blchsl‘(l)l?" Unllateral semiconductors and other modern deve]opments'

Code Nos. mentioned above are given as a guide to the type of ,‘,‘mzulc?:w::&‘dr' :,‘,‘:::;

device in the Pak. Thedevices themselves are normally unmarked having thyristor electrical

eretisiiit || SIR ISAAC PITMAN & SONS LTD

QUALITY-TESTED PAKS

FULL RANGE OF ZENER DIODES
VOLTAGE B.ANGE 2-16V,

“Zener” diode between

6 Matched Trans. OCH/45/81/81D . - | 400mwW (DO-7 Case)....2/@ each | gate and cathode. Full
5 Yached Trace. OCUAS/SIID . 10/- | 400m (DO Case)... 28 each [Eate snd aibolion v | | THE PITMAN PUBLISHING GROUP
16 White 8pot RF Trans. PNP 0/~ | 10W (80-10 Stud)......B/- each | cuits available on request.
5 Silicon Rects. 3 A 100-400 P) 0/~ | Alt fully teated 5% tol. and marked FAIRCHILD (U.S.A.)
(l)f::A 8ilicon RN;:P;W P‘lv o 0/~ | state voltage required. RTUL MlCBOLbéXé
1 140 Traons, Switehing 0/~ INTEGRATED CIRC : 5
12 A 8CR 100 PIV 0/- | TRANSISTOR EQVT: BOOK | po = o WW-—103 FOR FURTHER DETAILS
8U. Trans. 28303 PNP 0/~ | 52 pages of cross references for upo ¥ CB"°]5°C o 55°C
Zener Diode-'?GOmw;ia-ll“ KBY25/27 0;- trans. and dlodes, types lnclud; Ui‘.’&omﬁﬁer lblﬁ ek
200 Mc/s 8i). Trans. NP, 0/~ | British, European, American an a3 9 3
Zener Diodes 1W 33V 59 Tol....-....1 . 7 ULSI4, Dual two-input

High Current Trans. OC42 Eqvt. .
Power Transistors 1 0C26 1 0CS5 ..
8ilicon Rects. 400 PIV 250mA ..

OC76 Transistors "
Power Trans. 0C20 100V

0A202 81). Diodes Sub-min. .. .. ..
2 Low Noise Trans. NPN 2N929/30. .

2
2
1
3
4
3
3
4
2
]
4
1
0
2
1
8 OA81 Dlodes
4
4
4
5
5
2
3
8
8
3
2
2
4
4
3

Japanese. Specially imported by

BI-PAK 10/~ each

BRAND NEW TEXAS
GERM. TRANSISTORS
Coded and Guaranteed

wate, 10/6 each.
UL923 J-K-flip-flop, 14/-
each.
Complete data and circuits
for the Fairchild 1.C's
available in booklet form
priced 1/8.

ELEGTR

ALU

BU. Trans. NPN VCB 100 ZT86 .... Pak No EQVT MULLARD I.C.
R T1 8 203710 OC71 . ig;- AMPLIFIERS
Tran, T2 8 2G374  OC7S . L
OGT? Tranmintors 110" TS 8 203744A OCRID .. 10/- | TAAZS, Gperutional amp
81l Rects. 400 PIV 500mA ........ T4 8 263814 0C81 10/- | . 3, Linear AF ampli-
GET884 Trana. Eqvt. OCA4 ........ T5 8 20382T 0C82 10/~ | “for, 18/8 each.
GETS883 Trans. Eqvt. OC43 PN g g gg:ﬁ;: 800:; 18: TAAZ93, Qeneral purpose
2N708 su‘ Trans. 300 Mcfs. NPN .. T8 8 20378 ocis .. o amplifier, 21/- each.
gl Loy, NofiaiGent, [ITa:, T 8 20399A 2N1302 .. 10/- | CA3020 RCA (US.A)
IN914 8il. Diodes 76 PIV 75mA. ... 1 8 20417 AFLIT .. 10/~ U"“g&’é;ﬁ‘s‘”“
OA95 Germ. Diodes SBub-min. IN69_ . 10/~
NPg‘oOem Trans. NKT773 Eqvt o FREE Alai(l)(l) el:::'er Amplifier,
0C22 Power Trans. Germ. .. ... o- Owing to the mass of 1.C.
OC25 Power Trana. Germ, .. ... 0/~ || One 10/- Pack of your own | printed matter often re-
AC128 Trans. FNP High Gsin 0/~ || cboice free with orders || quired by customers In
AC127/128 Comp. pair PNP/NPN.. 10/ valued £4 or over. oonnect_xon with the I.C.'s HlGHI.Y CUMPE""VE PRICES
2N1307 PNP Switching Trans, (.. 10/- themeelves we ask you to O
SR T T 0 0100 ozRm,  mporirieR | SINGLE. | rprodueing uni toruure WIDE RANGE OF COMPONENTS
Germ - k8 4 - b i 28, toward
12 Ammorted Germ; Diodes Marked 8{_ QEX341.B.P.Output Vit. L e O
Y tput I.C. bA. At ce 58f-. h ber of
4 Silicon Rects. 100 PIV 750mA ..... 10/- | O sary when s num
3 API1T TIADB, oovennnrensonnranenn 10/~ OUR ERICE [12/6) EACH different sheets are . BA"_EY AMP“HER PARIS—-K"_B“"T
QS Laupe e ) Geergremeabia i 39/ | 2n2080 New sIL. DUAL TRANS. [ _
b U ® POWER SUPPLY KIT
S oG Ty b0ty Trana. | 9/- | PRICE 5/~ eache TESTED SCR’S
T o PIVIA 7A 16A 30A
: 373&515;‘;‘2003&‘ - 9~ | 120 ver nixiE DRIVER TRAN- | 25 78 30/- (D] PEAK SGUND PRﬂnucTs
2 10 A 600 PIV 8il, Rects. IS45R .... 10/- | SISTOR 8im. B8X21 & C407.] 50 7,'6 86 10.6 35/-
3 BC108 8il. NPN High Gain Trans... 10/~ | 2¥1893 FULLY TESTED AND {100 8/8 10/~ 15/- 45/
1 2N910 NPN 8il. Trans. VCBI100 10/ | CODED NDI20. 1-24 3/8 each. | 200 126 15~ 30° 65/- As ADVER |SED
2 1000 PIV 8il. Rect. 1.5 A R53310 AF 10/ | To-> N.-P-N. 25 up 3/- each. | 300 15/~ 20/~ £5/-
400 17/8 25/- 35/~ 80)-
A S Mo NI OB /P }8" PLEASE NOTE. To avoid any [ 500 30/- 40/- 45/- 85/
TS e further Increased Postal Chargesto | 600 — 40/~ 50/-
o X i [t
keep our ‘‘By eturn 'ostal
T e e s e || THE ADVERTISED SPECIFICATION
1 2N“lelr3‘2‘l’§ll’ Eni “‘.]"'P'I i we have re-organized and stream- p]v 760mA 3A 104 30A] |
pitax anar lined our Despatch Order Depart- 0 1/- 2/8 4/3 9/8 NO SURPLUS
3 2N697 Epitaxial Planar Trans. 811... 15/~ [ ;000 00 000 S8 ChCG vou to | 1og e 23 dm el
: gui';nmal:o':grrn:.n;;%f;" oc1e g;- send all yt:a:onler-m!:xetmg with § 200 1/9 4/- 4/9 20/~ 1969 CATALOGUE now ready. Send 1/6 for your copy.
o] 0 e « | your remittance, o our | 300 - Y
2 8il. Trans, 200 Mcfs, 60Veb ZT83/81 .. 15/- Warehouse and Despatch Depart- | 400 e e soRe: fSO_M PONEIN'E Dlscoilljo%.';)s' I? % on toul order over £3.0.0,
1 Tunnel Diode AEY1l 1060 Mc/s. 15/- | ment, postal address: BI-PAK | 500 3/- 6/- 8/6 30/- % on total order over £10.0.0, unless stated otherwise.
2 2N2712 Bil. Epoxy Planar HFE225 15/- sEMlCONDUCTons Despateh | 600 3/3 6/9 . 37/ POSTAGE AND PACKING on orders up to £l, add |/-; over, post
Rects, Dept.. P.0. BOX WARE. | 00 38 /8 13- 40 free in U.K
25 BI. ‘und ‘Germ, Trans. Nised, i 20/~ | GERTS. Powtage and phcking otil | 1000 8/ 473 12/8 301 OVERSEAS ORDERS WELCOMED. Carriage charged at cost
marked, New ......c.coorerinann /- L 1/- per order. Minimum order 10/- 11200 6/8 11/8 15/~ — .

ELECTROVALUE

(Dept. WWS)
32A ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY
Telephone: Egham 5533 (STD 0784-3)

500 Chesham House
150 Regent Street
London, W.1

BI-PAK SEMICUNIIIICTI]R

(DEPT. WW)
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P.F. RALFE

“OSCILLOSCOPES”
BARGAINS
Available this month

DARTRONIC MODEL 415

This modern single beam scope has all the facilities
for high-speed measurements.

Frequency Response—D.C.—I5 Mc/s.

laternai Calibration.

Single Shot Facilities.

Time Base 20 range -2us—| sec> expansionx 8.
S triggering modes. Differential amps' P.D.A.
tube. Part transistorised.

TELEQUIPMENT MODEL 520
Single beam. 4in. tube D.C.—5.5 Mc/s small
portable.. Reconditioned. Ideal service scope
for TV and radio. Servicing, etc.

Price only £18/10/0. Post/packing 15/-.

TELEQUIPMENT MODEL 720
Single beam. D.C.—55 Mcfs at 3 db down
internal calibrator X expansionx 10. 4in. modern
tube. 100Mv/per ¢/m max. sensitivity. Excellent
condition. Only £17/10/0. Post/packing 15/-.

Cossor Model 1049 Double Beam

Cossor Model 1052 Double Beam
Solartron Model 514

Solartron 7115/2 Double Beam

Bradley Type 148A miniature portable single
beam. Completely solid state, for battery or
mains operation. Band width D.C.—6 Mc/s.
Supplied as new c/w handbook. Only €£55.

Lavoie Industries (U.S.A.) single beam oscillo-
scope of special interest to computer designers,
frequency response D.C.—35 Mc/s, this instrument
has all the facilities of the latest high price scopes.
Send for Yurther details.

Price as new, £225. DB Plug-in available.

CAPACITANCE BRIDGE
ELECTROLYTIC

8.P.L. Cat. No. ZD00506. Measures capacitance
under full working loads (variable voltage selec-
tion), easy to operate. C/w voltmeter, leakage
<urrent meter, balance indicator, discharge switeh,
etc. Range ‘2 mfd. to 2200 mfd. A modern
instrument in new condition, and guarantced
accurate. Price £35 plus 20/- post/packing.

AN/APR4 YHF COMMUNICATIONS AND
SEARCH RECEIVERS

Frequency range 38-1,000 Mc/s. Accuracy 1%.
Five I.F. stages. Output impedance 600 or 4,000
ohms. Power supply 11S Volts A.C. (internal).
Price complete with three tuning units, £90.
All tuning units have Auto Tune Mechanism.

FATIGUE METERS MK. IB

This extremely light self-contained instrument
measures and records g forces from an acclero-
meter in the.ranges of 0-05 to 1:95 g on the six
high-speed counters, all counters are clearly
marked with the relative g forces enabling a per-
manent record to be kept. The only power re-
quired is 12 or 24 Vole D.C. for relay operation
Six 6 6. 4in. weight 4 Ibs. Price £9/19/6.
C/w accelerometers.

OSCILLOSCOPE TYPE [3A
Double beam. Time base 2 ¢/s to 750 Kc/s. Band
width up to 5 Mc/s. Calibration markers at
100 Kefs and | Mcfs. Cathode follower probe for
H.F. testing. Operates from A.C. mains 100 to
250 Volts. A completely reliable quality Instru-
ment. Supplied fully checked with all leads,
graticule, visor, circuit, etc. £22/10/0. Ideal
radio and TV servicing. Post/packing 30/-.

HEWLETT PACKARD MODEL
130A OSCILLOSCOPE
1 Mv/em sensigivity D.C.—300 Kc/s similar
vertical, horizontal amplifiers, ideal X.Y. plotting
facilities. 21 calibrated ranges direct reading,

input attentuator |4 ranges. As new condition.
Price £95. Post/packing 20/-.

D.C. AMPLIFIERS BY HAWKER
SIDDELEY TYPE TGA2

Using transistors throughout this small amplifier
has gains up 1,000, and high input impedance in
the order of 10 M), 5-6 voltage gain ranges, and
variable control provides continuous adjustment
over each range. Fast overload recovery and
excellent linearity. All controls are on front panel.
Inputs and outputs are at rear terminated by
chassis connector. Offered at a very low price of
£24/10/0 plus 7/6 post/packing.

Please Note our New Address is Now

10 Chapel St London N.W.[ Phone01-7238753
AT, AN AT | ST PR A S | O I Dt S
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H/H ELECTRONICS AUDIO OSCILLATORS
The very latest in Solid State Audio-generators, Type STW I50A. Sine & Square Wave.
Range |5 Hz-150 KHz. These instruments were designed for the professional market
and have a high performance specification. We can offer these instruments at only

£42/10/-.

* Battery and Mains Powered.

* Brand New Guaranteed.

FREQUENCY METER
TYPE BC22l

We have a few available at a reasonable price.
Range 125 Kcfs-20 Mc/s Hetrodyne type unit
suitable for measuring and calibrating the fre-
quency of transmitters, oscillators, signal gener-
ators and receivers, etc. Offered in first ciass
condition at only £22/10/0, post/packing 10/6.

FREQUENCY METER
TS 186/UP

This portable crystal controlled hetrodyne
instrument has a frequency range 100 to 10,000
Mc/s. Type of reception CW.MCW pulse input

better than 500uVelv. Output 10uv-20w.
Output impedance 250 ohms {audio). Accuracy
4-01%. Guaranteed, condition A.l. Price
only £75.

FREQUENCY METER DIGITAL
READOUT

Frequency range up to 100 Kc/s for 19in. rack
mounting or bench use. Offered brand new, £75.

REFLECTED POWER MEASUREMENT

DIRECTIONAL COUPLERS.

I0AE

One of the major uses of a directional coupler is to obtain a sample of
the RF Power in a transmission ilne and apply it to an indicator. We
can supply couplers with a power handling capacity of up to 300 Watts,
the response is flat over the 66-88 Mc/s, 156-184 Mc/s and 200-450 Mc/s
bands. Two pick-up probes are mounted on the coupler, one giving
incidence the other reflective power, the voltage developed i1s rectified
and may be fed to 3 calibrated meter, C/W 50 ohm plugs. Price 60/-.

RF ATTENUATORS—ADVANCE TYPE A38

These attentuators 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. Attentuation 80 dB in steps of 20 dB. Weight 9oz.
Panel mounting. List price £10. Special offer price 85/- post paid.

“PERISTALTIC PUMPS” HR FLOW INDUCER
TYPE MHRE 72 L WATSON MARLOW LTD.

These very versatile pumps have facilities for two feed lines. The pumps

are standard type but less variable speed control.

Ideally suitable for

highly corrosive liquids. Offered as new for A.C. mains operation, at
the greatly reduced price of £24/10/0. Post/packing 10/-.

LEDEX ROTARY SOLENOID SWITCHES

Miniature type | pole 7 position 5 bank I}in. dia wafers, for flange mount-

ing, operating voltage 12 Volt D.C.

brand new.

50/-, post/packing 2/6. Supplied

A.E.l. STABILISED P.S.U. R2414

This fully transistorised power supply is variable
between 3-53 Volts at 0- Amps. Excellent
regulation from O-1A less than 10 Mv change in
output voltage. Stability better than 10 Mv for
mains supply change of 10%. Ripple better than
0-75 Mv. Supplied brand new at only £22/10/0.
Carriage 20/-.

“SPECIAL OFFER”
CURRENT SERIES

Highly stabilised power supply TS.3 units, by
famous manufacturer. These power supplies are
suitable for use as a bench instrument or building
into larger equipments. Ripple better than | Mv
peak to peak. Variable between 3-30v D.C.
Load 0-3 Amps with current limiting sensing
control for remote operation. Offered brand
new AT ONLY £19. Post 10/6. List price £38.

ALSO AS ABOVE TSI

Load 0-1 Amps with same spec.
price £12/10/0, post/packing 7/6.

List £22, our

PARVALUX
DOUBLE REDUCTION
GEARED MOTORS

Normal foot mounting, totally enclosed, small
size, mains operated. Final drive, right angle
spindle at | r.p.m. Ideally suitable for aerial
rotation, etc. Supplied as new, 70/-, post free.

HIGH SPEED AIR BLOWERS

Suitable for fume extraction, forge blowing and
ventllation. These units are of convential snail
type with fixing plate and 240 Volt A.C. motor
(cap start). Size approx. 12 12 10in. Supplied
in excellent condition. Price only £10. Carr. |5/-.

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 in-
structions. The size is about
the same as the Perdio port-
able 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.

EDDYSTONE DIE-CAST
BOXES

Contains sensitive amplifier
originally intended for ampli-
fication of P.E. cells. C/W
input socket, fuse, signal lamp
P.S.U. (mains) amplifier, fully
transistorised. Brand new
32/6. Post/packing 2/6.

BECKMAN HELIPOTS
Type A 30K ohms. Ten Turn
} spindles supplied. New,
boxed. Price only 47/6 each.

BURNDEPT RF PLUGS
These difflcult-to-obtain
plugs, suitable for the Londex
aerial c/o relay and many
other types of equipment,
are offered new, ex. equip-
ment at 4/6 cach. Post/
packing 6d.

AT LAST
Surplus to Requlrements
Pairs of 4x 250 series valve-
bases. The bases are of the
forced-air type, heavily silver
plated, insulation Is P.T.F.E.
Supplied as new, fitted to
base plate. Price 69/6 per
pair. Post/packing 3/6.

SIGNAL GENERATORS
Marconi CT 2I8.
Marconi TF B67A.
We stock a wide range of
R.F. Signal Generator. Let
us know your requirements,

MINIATURE PORTABLE SIGNAL GENERATORS.

MIG

|deally suitable for field work, battery powered. Frequency range 45-92 Mc/s.
Attenuated output 10iv-0-1 Volt output, Impedance 75 ohms. Frequency modu-
lation with 1,000 C/s. Supplied brand new at only £9/19/6, post/packing 4/6.
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HIVOLT PORTABLE
INSULATION TESTERS
Yariable output from 0 to 10 Kv D.C,,
Megohms range 200 to 10%. A small
modern completely portable instrument.
Fully transistorised C/W  batteries.

Weight complete 21 ibs. New condition.
£35.

DALE HEAT
SINK RESISTORS

We still have some available in two
values, |5 ohms 250 watt, 800 ohms 250
watt. These non-inductive resistors are
a quarter of the size of anything available
completely scaled against moisture and
extremely reliable. Ideally suitable for
dummy loads, etc. Special price only
27/6, post/packing 2/6.

“SANG-AMO WESTON”
200 A Edgewise meters, scale 0-200,
white face black numerals. Model 2}in,
Brand new. Boxed with fixing bracket.
35/., post/packing 2/6.

MARCONI| WAVE
ANALYSER
MODEL TF 455E

Range 0-16 Kc/s. Excellent condition.
Phone for further details.

AIRMEC WAVE ANAYSER
MODEL 853
Range 30 Kc/s-30 Mc/s.

MUIRHEAD
WAVE ANALYSER
MODEL K-134-A
Range.

HEWLETT
PACKARD PULSE
GENERATOR
Model 212A. Brand new C/W hand book.
Pulse length 0:07-10 micro secs. Pulse
amplitude 50 Volt peat into S0 ohms.
Pulse polarity Positive or Negative.

Send for full decails. Price £8S5.
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ELECTRONIC

MAGNETIC TAPE STORAGE DECK

Half-Inch tape, 7-bit read-write heads. 557-bit words per inch.
Ex 1y but new dl Would make ideal tape
only, £72.10.0, including vacuum blower

AMPEX FR300

Tape Deck in free standing 6 ft.
cabinet less heads, £79.10.0.

EMI BTRI Tape Recorder fully over-
hauled £175

tm‘nsport. Few
assenibly.

UNISERVO MODEL 72
MAGNETIC TAPE UNIT

This unit consists of 8 channel read-write head. One
track it

BRAND NEW COMPUTER TAPES
Made by well-known manufacturers, 2,400 ft. £6.10.0 complete
with cassettes. These tapes can be re-certified to customer’s
requirements at extra cost. Brand new tape storage casseite
cases for 10} in. spools 17/8. Por 8} in. 15/-. Brand new
empty spools 104 in. 17/8. 8} in. 15/-

(7

PROGRAMME BOARDS BY
SEALECTRO. These hoards are basically a
multi pole muliti throw gwitch device consisting of a
X-Y Matrix with two contact decks in the Z Plane
running at 80 degrees to each other. Contact is made
by either, shorting or pluggiug in pins. 1deal for
prototype work. etc, Boards avallable in 24 % 60
2 plane. £12/10/0. Diode loaded pins available
1/3 each.

EVERSHED & VIGNOLE
3 Channel Mk | Pen Recorder with
Amplifier

=

F8.D. & 10V, with sensitivity control set to
maximum. F.8.D. 51V, Accuracy: Re-
sponse such as to provide a record of a 3.5
c/e signal h not more than 30% less of
amplitude as compared with a d.c. signal of
value equal to the peak a.c. amplitude. Power
i] : 230 volts and any of the following
polarised voltages:
80V-—50c/a  115V—860 ¢fs
68V—60c/s  200V—60c/s
50V/1,100 c/s
Using Teledeltos paper
three reparate channels to be recorded stmul-
taneously. Chart speed 12in./min., chart width
12in, 34in. per channel. Wt. 671 b, Bize:
22x21 x 11 in. £59/10/0.

TAPE TRANSFER
CASES

For sending data by
personal carrier, GPO
post, passenger train.
etc. ideal. Sultable for
despatching tape 20/-.

120V— 400 ¢fs
20V—1,100 cfs

Per bl

MEMORY
PLANES

Ferrite core memory planes with wired Ferrite cores.
Used for building your own computor or sa an
interesting exhibit in the demonstration of a com-
puter. Mounted on plastic material, frame 5 x 8 in
Consisting of matrixes 40 x 20 4 cores each one

A—

HOUR METER

R ] 6 fig. incl. 1/10ths and

individually addressable and divided into 2 halves y Y
with independent sense and inhibit wires. £8.10.0. r R | B i A e,
Memory Core 8tore conslsting of 10 planes each r former for 240v. A.C.
of 8 K cores complete with XY selection diodes. e use. 39/8 + 5/- p.p.

t halves

£49.10.0.

Each plane is divided Into 2
each with 2 sense and inhlbit wires.

Cossor 1035 overhauled -
Cossor 1035 Mk, I11 overhauled.
Cossor 1049 overhauled -

- £22.10.0
- £32.10.0
£25.0.0

FERRANTI HIGH SPEED 5 HOLE 200
CHARACTERS per second optical reader.
£19/10/0

LINEAR THYRISTER
CONTROLLED
LIGHT DIMMER

600w. module. Ideally suit-
able for photoflood or apeed
controller, etc, Will mount
into standard socket boxes.
Our price 49/8 + p. & p. 3/-,

SOLA CONSTANT VOLTAGE
] TRANSFORMERS

Creed Reperforators Model 25 7 hole. Creed Veritiers - 210-250-600 watts
84136. P.o.A. £25.

HOLLERITH 80 COLUMN CARD

VERIFIER By ICT, Type No. H 129/2489.
Good condtion £95.

FILE DRUM STORES TYPE

Can store up to 1 miltion words, excellent condition
but less recording heads. We regret we are unabie
to give further information at time of going to press.
£78.10.0.

BRAND NEW S.E. LABORATORIES
TRANSDUCER plete with lated
Amplifier/demodulator 8.E. 441/2

Frequency D.C.—60 c.p.s.

Available in the following ranges:

BE150, BE50 or BE165A.

0-25p.el.

ADVANCE TRANSISTORISED DC
STABILISED POWER UNITS

0 - 2000 p.a.l.
0- 50 p.s.l. 0 - 3000 p.s.i.
0 - 200 p.s.l. 0 - 750 p. 0 - 4000 p.s.i.
Alsoavailable differential typea & 5 p.s.i., + 10 p.a.i.
List price £70+ Qur price £15

VACTRIC 144-WAY HIGH SPEED
MINIATURE SAMPLING
SWITCHES, consisting of 24 segmenta in six
bank. 8000 samnples per second can be obtained
from these wwitches. Ideally suitable for data

logging application. Low inherent noise and con- Output

tact resistance permitting high speed sampling of Imput Volts Folts Amps Price
the most difficult transducers. Pulse generator for § DC 4 200-2454£15% 12 4 £17/10/-
digital counting. Brand new. £25. DC3 200245418% 12 125  £10/10/-

ins sprocket pulse, one contains parity
{Check-bits) pulse, and the remaining six contain
data any six bit code can be used to record on and
be read from the tape. Data can be read in either a
backward or forward direction. The unit contains
circuits for receiving and storing instruction signals.
Recording density 250 characters per inch. Tape
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AUTOMATIC CRYSTAL
THICKNESS SORTING MACHINE

Fuily automatic dice gauging and sorting system,
eliminates a)) manual operations. This instrument
s of extreme interest to manufacturers of semt
conductors. It is offered in good condition at a
quarter of its original list price. It is suitable for the
sorting of germanium and eilicon dices 0.055 in.-
0.16 in. dia. or 0.04 in.-0.12 in. sq. + 2.5 microns.
The unit can sort up to 2,400 pieces an hour. Pick-up

speed 100 in, per minute. £295.

SINGLE PEN RECORDER
BY RECORD ELECTRICAL

(Mlus.). 3 In. chart, sensitivity 500 micro amps,
Coll res. 1.53k. Fully interchangeable gears
available to make a wide runge of chart speeds.
200/250v. Rize: 8 11 x 6 in. Brand new-
compiete with chart snd ink. List over £100.
Our price £49.10.0.

DIFFERENTIAL PRESSURE TRANS-
DUCERS by 8ifam Ltd. Q.B. Type H33
Range + 900MB Resistance 942 ohms.
Our price £19.10.0.

POTENTIOMETRIC 6 POINT
STRIP CHART RECORDER
BRAND NEW
For use with thermocouplers, pyrometers and
other e.n.!. sources. 6 point. Runge (-—100)
—0—(+100) mV; 0—1.600 deg. C. 6} in.
chart width; pen speed 8 sccs. Accuracy
+0.8%; 10 chart speeds 20-720mm/hr.
Troplcalised. Including tools and spares,
Listed at over £200. Our price £79.10.0.

12 point version available £99.10.0.

A

KENT STRIP-
CHART

INDICATING
RECORDER

Chart width 9§ in. 10 mV. Sensitivity + 0.17 of
full scale. Bource impedance 100 ohms. 8pced of
operation 33 sec. for full-scale travel. Chart speeds
4 in., 3 in., 6 in. per hour. Bingle point £48.10.0.

www americanradiohistorv com

P air line 40 Ib. max. required. Qur price
£750. Further information avullable on request.
Complete with manual and spares.

FOUR CHANNEL HIGH SPEED
PEN RECORDER

By Kelvin Hughes, with four channei amplifier,
giving a frequency range of 0-100 c/s.

The Recorder consists basically of a magnet
carrying in its polee four stiffly suspended moving
coil units, each with a stylis arm attached. The
stiftness of the coil unit suspension enables the
instrument to withstand the effects of vibration
and acceleration. Sensitivity 4 3V input for full
scale deflection of + 7.5 mm. Mains operated.
6 chart speeds: 0.5; 1; 2; 4; 8; and 16 cm/sec.
Excellent condition. £148/10/0.

N.B. Two channel version available, giving 4

16.5 m.m. deflection.

MINIATURE
DIGITAL
DISPLAY

Operates

Tear  projection
6.3 pilot lamp.
The lamp pro-
Jecta the corres-

ponding digit on

the condensing

lena through a

projector  lens,

on to the viewing screen at the front of the unit.
1in. width, 3§ in. deep. in. high. Weight
34 oz, Character size | In. high, 0.9 with 8 right
hand decimal point and degree. Available to special
order, words and other characters or colour, at cost of
artwork or plates, List price 6 gns. Our price 49/8.

EAC DIGIVISOR Mk, Il DIGITAL
READ-OUT DISPLAY

Ideally suitable
for use in con-
junction with
transistorised
decade counting
devices. No need
for ampilfiers or
relays as only a
few mliliwatta of
power are re-
quired to charge
the digita. The
DIGIVIBOR incorporates » moving coll movement
which moves a translucent scale through an optical
system and the resultant single plane image is
projected on a screen. The translucent scale is made
to represent digite 0-9. Bpecifications: 6.3 volt,
250 microamp. Image height  in. Bize 4 9/16 x 2
39/64 x 1} in. Our price 3§ Gns. List price 8} gns.

ALL ORDERS ACCEPTED SUBIJECT
TO OUR TRADING CONDITIONS A
COPY OF WHICH MAY BE IN-
SPECTED AT _OUR PREMISES DUR-
{NG TRADING HOURS OR WILL BE
SENT ON APPLICATION THROUGH
THE POST.



www.americanradiohistory.com

Wireless World, July 1969

HYSTERESIS REVERSIBLE MOTOR.
Incorporating two coils. Each coll when energized
will produce opposite rotation of the output shart.
240 volt 50 eycle. § r.p.m.. } r.p.m., 1/6 r.p.m.,
1/10 r.p.m.. 120 volt 60 cycles 1/10 r.p.m. 80/-,

reduced to 30/-.

LOW TORQUE
HYSTERESIS
MOTOR MA23

Ideal for instrument
chart drives. extremely
quiet: useful in areas
where ambient noise
levels are low. Having &
high starting torque =«
relatively high inertia load can be driven. 6 oz./in.
n'.l r.p.m. 240 volts 50 cycles. 10 r.p.m. R.1 r.p.m.
& L, 3 rpm. L } rpm. R, 1/5 rpan. R, 1/10
rpm -t 1/12 rpam.,
1/60 r.p.m., 1/180
112 rp.h.; 1 rp

HYSTERESIS CLUTCH MOTOR
with integral clutch allowing the motor to drop
out of engagement with the gear train. thereby
facilitating easy resetting when used in timers or
in conjunction with a light spring. 6 oz. torque at
1r.p.m. 240 v., 50 c/s. L= left, R =right. 15 r.p.m.
L, 8 r.p.m. R.&L 6 r.p.m. L. lrpm ]
r.p. le‘Srpm.,llﬁrp JR& L1
lll2 1/15 1.p. L. Also 120 v. 50 ¢/s 2, llﬁ
1412, 512, Illl IIIO r.p.m. 25/-.

1

VIBRON ELECTROMETER Type 33

Nl unk in .'1 vihmtlon condenser amplitier which

) r the it of small D.C.
pnunuula cnvering the range of 1M-1V. This
unlt can also be used as high impedance null
detector for the comparison of ironation currents
of very high resistancea. £89.10.0.

f ~oll

. o8 J

VARI-PACK High Scability Power
Supply

Light. portable and rugged construction. Con-

trolled output voltage of zero to 500 volts D.C.
A.C. Output 2 % 3.15 at 3 amps. AC. current

100 m/a. Ripple 0.2 volts max. £19.10.0.

PORTABLE WHEATSTONE
BRIDG

8pecification.
Type: Moving
Coll Galvanometer. Rankes: 1. 0.05 to
5 ohms. 2. 0.5 to 50 ohms. 3. 5 to 500
ohms. 4. 50 to 5,000 ohms. 5. 500 to 50,000

E MINIATURE
SQUARE COUNTER

6 DIGIT

by Veeder Root.

ratchet type, adds 1 count

for each 36° movement of

shatt 9/6 + 2/6 p. & p.

Rotary

HI.SPEED QUICK
RESET ELECTRO
MAGNETIC COUNTERS

Push button reset 6 digits.
48v. DC 3.5 watts. 20 counts per

second. Bize 3.875 x 2.625in.
Panel mounting. List £8.
Our price 58/8

ohms. Beales: S8witched. Blidewire: 0.5 to

50. Galvanometer Scale: 10-0-10. Case:

Mouided plastic. Internal Source 4V, Dr) battery.
Operating Temperature: +10 to 45 deg.
Operating Humidity : Up to 80% R.H. Dimensious:
200 x 110 x 65 mm. Weight: 0.9 kg.

List price £25. Our price £8/19/8.

REPEAT CYCLE TIMERS

These timers repeat a set cycle of awltching opera-
tions via & cam and micro switch. for as long as the
motor is energised. Bingle
Cam RB 21 in 2 min., 3 min.,
4 min.. 5 min.. 6 min. eycles
@ 45/-. Twin Cam RD 22
in 1 min, 2 min. 3 min..
4 min., 5 min. cycles @ 55/-.
4 Cam RD 24 in 4 min., and
5 min. cycles @ 75/-, 6 Cam
RD 26 in 1 min, 2 min..
. 4+ min., 5 min. cyclen
@ 95/- 8 Cam RD 28 in
1 min., 2 min., 3 min., 4 min.,
5 min. cycles @ 115/-.
All + p. & p. 5

#
BRAND NEW LABORATORY TEST EQUIPMENT — AT LESS THAN HALF PRICE!

HIGH VALUE RESISTANCE
BOX TYPE R.7003

SET OF MEASURING
INSTRUMENTS

8pecification Type: Moving Coil D.C. Ranges:
0-75mV, 0-3V, 3-15-150V, 3-150-450V, 0.3-0.76A,
1.5-7.5A, 15-30A. Scale Length 82mm. Accuracy:
1.09%,. Shunts: 1. 0.3-0.75 amps. 2. 1.5.7.5 amps.
8. 15-30 amps. Case: Moulded plastic. Carrying

Case: Btove enamelled m:

List price £30. Our prlce £l2/19/8

DECADE CAPACITANCE
BOX TYPE R.7004

Speclﬁcauon Range: 0.01-111 Meg. In 0.01
Megohm - dlvisions. Accuracy: 0.05%. Maximum
power rating: Olw per step. Case: Hammer
finished stove enam

List price £60. Our pncc £22/10/-.

Bpecification. Range: 0.00002uF-1uF in
0.00002uF steps. Accuracy:0.6%. Frequency
Range: 40 c/s-10 Kc/s for all decades except
X1=40 l:[l.) Kcj/s. Case: Hammer (inished
atove enamel.

List price £60. Our price £22/10/-.

PORTABLE RECORDING AMMETER

C&

Specification. Type: Moving Coil, D.C. Ranke:
0-1 amp. D.C. Chart Width: 100 mm. Scale
Length: 127 mm. Chart Speeds: 20, 60, 180,

1800 and 5400 mm/hr. Precision: 1.5%. Shunts:
75mV (Internal). Operating Temperature: + 5
to + 50°C. Dimeusions: 180h x 163 w X
245mm. Weight: 5.5kg. Complete with: 10 chart
rolls, gears, inks, pipette, scale template and
component case. List price £65. Our price £35.

Recording Ammeter 0.5 amnps. A.C. rectified
version available.

LOW COST ELECTRONIC AND SCIENTIFIC EQUIPMENT AND COMPONENT

A89

Marconi VHF circuit magnitication meter.

PRECISION Range: Max. Q 1200. Frequency 1- 4!{3!
0.0

POTENTIOMETERS Wide Range Oscillator Type 400
This unit covers the range trom 0.1-1000c/s.

Thisunlt duetoitsextremely low frequency

TEN TURN 3600° ROTATION drift and conat { output permit
BRAND NEW A ing of low.  frequency
amplifiersand equipment £45.0. 0

Linearity WAYNE KERR V.H.F.

:r&;.lom:.. Per cent  Manufacturer  Model Prh«‘c Admittance Bridge B80l & Q801
O g:gﬁ::: 1 8A Transistor Adaptor C.

200 0;) ' Beckman .. 0/ - Bllnnced musurement- from ': ;0?2 mvrg'
500 S kman - 1 it 240
500 ) Colvern gt Conductance 0 100 milllohms. Inductance
500 .. Foxes 40/- 0.1 mlcmhenry to aO millihenrys wlth
500. . Colvern 0/ ACt

2K 0.5 Beckman 0/ - meters lmm 1Mec-100Me. £149-10.0
e aat o JResman g‘ PHILLIPS D.C. Microvoltmeter
10K 03 “Beckmar o/- | GM 6020

:gﬁ o NI X, s A i g} Range 10° Micro volt - }uoo volt D.C.

. soa 1] 3 e 0 Micro amps
‘}gﬁ s .geztmu‘: : : “0’ 100 pA - Input lmpedunce 1Mohm/10 .

.0. - Beckma AL /
30K .Colvern . 2402 (] £65:7070)
30K Beckman BAYSC 30/ TRANSFER FUNCTION
%z .Beckman LA88 ... 70/ ANALYSER OSI03/VP 253

- - Beckman -BA 1692 . 80/- 1 Frequency range 0.1 c/s to Kc/a covering
J’S z '::f:;'l'.‘:: ---- 81A l':m gg - ¢lectro-mechanical upplications und servo-
z b= ¥ network
5"3? o Col glo" g 45/- 1 signals simultaneously into in-phase or
SOk Tk % by Pxi 45/ quadrature components. Permits direct
50K | o5 ”B:::. A 45/~ I polar dingram plotting of & servo nystem
50K .. 01 Beckman || A S07- | trequency response uniog cartesian co-
100K/ 100K | .. " Pord = 208 1 / ordinates. Establishes data for Nyquist
100K o 1 “Beck A -100/- diagram. attenuation phase response and
100K | % 'B"’k""‘“ 2 D 70/ | other servo characterixtics. Gives network
100K ; Cotf ATRI “2501 . 60/ phase/amplitude response from 0.1 ¢/s to
100K ’Col‘_"“ “26T0. e 45/ 1 K c/s. Deflection sense of two centre zero-
2o8k \ ’Bec‘:"":n a:.?wz ggﬁ meters gives immediate identification of
E o B i bl vector d
2R Beckman 70/ | on amplitude. High senaltivity 50 mV/tsd.
High accuracy measurement of true R.M.8.
THREE TURN 780° ROTATION volts. List price £1,600. Our price £585.
100/100 ..... 0.5 Beckinan c... 80O/
'100 ........ Beckman 030.{ ... 48/-

.05 ‘Beckman .....Cuxs 45/- HIGH PRECISION ¥
20K/‘20K. ...0.1 .Beckman . .C8. 60/- FULLY STABILISED
10K/10K ....0.1 .Beckman .....C 80/ TRANSISTORISED LOW
K ... 0.5 ..Beckman .....C8. 35/- | VOLTAGE POWER SUPPLIES
FIFTEEN TURN 5400° ROTATION .
25K/25K Beckman B .. .10 watts £6.10s
46/ K/46K . ..Beckman B ...10 watts £6.108
TWENTY TURN 7200° ROTATION
250 ohms. .General Contrula. .PXMI130 ...... 80/

Meg. .General Controls. . PXM130 80i-

buK Relhmce ...... 40/-
156 TURN 56, 160° ROTATION inco ting
460 ohms. . .. Kelvin Hughes. .. ... KTP0701... £3'10w. R TR (Eabel i Totenbad, grojection:

Q OVl'blI:LOAD & CIR&UIT BREAKER

© WITH MANUAL RESET button.
;)lovoEnIURczlve'goo ROTAJ!}}?%"(‘M 4 « RIPPLE belter, better than 3000 : 1.
UL3K ° "Colvern ‘CLR 260 ° 0’ * CHOKE OF CAPACITOR trunsistorised
: : : 2 5 40/- 120/130 volt A.C. INPUT.

Available in the following types:
SINE COSINE 6 Volt 9 Amp .0
Colvern 8601 .. 10K .. £12.10s. 6 Volt 12 Amp. . .0
Colvern 9501 .... 1KCT £16.10e. 6 Volt 16 Amp 0.0
CLR 9604—Cam Corrected 25K . £20 12 Voit 8 Amp. .10.0
Y101A/A 20K. £16.10e- | 12 VoIt 16 Amp. . 0.0

12 Volt 22 Amp. . 0.0
PRECISION BECKMAN 40 TURN P veivioAme e
14,400° ROTATION 30 Voit 8 Amp. .. 8100
Wirewound Precision Potentiometer. 8E 107A 20 watte 56 VoIt 7 Amp. £25. 0.0
at 40°C. 3  * Diameter, Servo Mounting. 200 K. Brand § Ex.equipment put fully mud in our
New £12.10+. List Price £30. laboratory. Carr. 30/~

MUTUAL INDUCTANCE
BOX TYPE R.7005
8pecification. Range:

0-11.110 mH in 0.002
mH divisions.

Accuracy:
0.012
+(0.3x 1%
where M value of

mutual inductance in
mH set on the box.
Frequency range: 0
2.5 K/esfor ail decades
except X1..0-156 Ke/s.
Maximum current: 0.5A for decades 1A for vario
meter (both primary and secondary windings).
Case: Polished teak. List price £65. Our price
£26/10/0.

A Special price of £85 is offered il the
* following equipment is ordered together:
High Value Resistaoce Box, Decade Capacitance
gox. Mutual Inductance Box. Mutual Inductance
oil.

MUTUAL INDUCTANCE COIL

TYPE R.T006
Bpecification. Value:
0.001 H. -Accuracy:
0.3%. Operating
Frequency: 5 Kefs,
10 Kefs. Maximum
current: 1A, BA.

Resistance of colls:
4 ohm, 1 ohm. Case:
Moulded plastic.
List price 8

Our price 50/-.

ROs.

PORTABLE MULTIRANGE
METER

Bpeclfication.
Ranges: 0-60 & 0-300uA. D.C. 0-3, 0-30 &
0-120mA, D.C. 1.2 & 12 amps D.C. 0.6-3 &

630 mA. A.C. 24-120 mA, A.C. 0.24-12A, A.C.
-12-30-300-600-1,200 & 6,000 V, D.C. 0.6-3,
2.4-12, 6-30, 60-300, 120-600, 240-1,200 &
1.200- 6,000 V. A.C. 3-333 ohus, 0.3-30 Kohma.
0.02-3 megohms D.C. Resistance —12 to +78
Decibels. Frequency: 50 cps. Input Resistance
D.C.: 20,000 ohms/volt. Input Resistance A.C.:
2,000 ohms/volt. Temperature Range: —10 to
+50 deg. C. Dimenslons: 255 x 215 x 170mm.
Weight: 8 kg. Bupplied with 2 voltage dividers,
H.V. leads, spare rectiflers, 1.5 & 22.5 V.
battery.
List price 225. Our price £12/19/8.

ILLUSTRATED
LEAFLETS
AVAILABLE

ELECTRONIC BROKERS LTD., 49-53 PANCRAS ROAD,

LONDON, N.W.1. Tel:

01-837

www.americanradiohistorv.com
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1.
ULTRASONIC
CLEANERS

(Buindept B.E.352) 60 watt model.

Supplied Brand
New complete with stainless steel tank 93 x63x 4% In.
£60. Carr. 20/-.

2. FAST NEUTRON MONITORS (Burndept 1407C)
for measuring neutrons in the energy range 0.15-1%
meV. £100.

3. Radlation Monitors (Buindept BN 110 MK, V)
0-5/50/500/6k. c.p.s. Brand new. £100. Alpha and
Beta Gamma probes available at extra cost.

4, PORTABLE RADIATION MONITORS (Buin-
dept BN 132) 0-5/50/600/5k c.p.s. With bulit-in
Gamma probe. Brand new. £50 complete with
carrying harness.

S.A.E. for literature. 10% discounf for
Educational Authorlties.

HIGH SPEED MAGNETIC
COUNTERS (4x1x1 in) 4 digit.
6/12v. 24/48v. (state which), 6/6
ea. P.P. 1/-. |

COPPER LAMINATE PRINTED CIRCUIT BOARD
(81 x5 x 7 in.), 2/6 shest, 5 for 10/-.
Also 11x8in., 4/- ea., 3 for 10/-.

BULK COMPONENT OFFERS

PYE OHMMETER TYPE 10B. 500v. test. .3 meg. ohm—
20 k. m/eg ohm. 200/250v. A.C. Brand new instrument £30.
P.P. 30/-

POT CORES TYPE LA 3. 10/- ea.

71 WAY PLUG & SOCKET (Painton Series 159). Gold
plated contacts with hood & retaining clips. 30/- pair.

50 WAY PLUG & SOCKET (U.C.L. miniature). Gold plated
contacts 20/- palr. 34 way version 15/- pair.

VALVE MILLIVOLTMETER (Marconl TF899)
complete with R.F. probe. £8/10/- p.p, 10/-.

0-2v.

LOGIC BOARDS with 31 ACY40s—38 diodes etc. 20/- ea.
P.P. 2/6.

LARGE CAPACITY ELECTROLYTICS. 2,000 uF. 30v.;
2,500 pF. 25v.; 2,500 pF. 50v. ; 4,000 wF. 90v.; 5,000 uF.
25v.; 7/6 ea. 5,000 pF. 50v H IO 000 uF. 30v.; 16 000 pF.
iov. 10/- ea. p.p. 1/~

SPEAKER BARGAINS. EM.I. 13x8 In. with double
Tweeters 15 ohm, 65/-, P.P. 5/-. As above less tweeters
3 oj 15 ohm, 45/- ea., P.P. 5/-.

FANE 12 In. 20 watt (Dual Cone), £5. P.P. 5/-.

CAR RADIO SPEAKER 7 x4 in. 3/6 chm. 15/- ea. P.P. 2/6

CO-AX. RELAYS (magnetic devices) 1 change-over 12 v.w.
20/- ea.

SOLARTRON PULSE GENERATORS (OPS
80c/s-1m/c. £60 each. Carriage 50/~

100C)

WOBBULATORS TYPE 210 (Metrix) 0-220 M/c. Sweep
width 1/2/5/10/20 m/c. £40. Carriage 30/-.

100 Capacitors (latest types) 50pF to .SuF.
250 Resistors § and § watt.
250 Resistors ¥ and 1 watt.
150 Hi-Stab Resistors, §, ¥ and 1 wait.
25 Vitreous W/W Resistors, 5%.

12 Precislon Reslstors .1% (several standards
included).
2 Precision C itors 1 and 2% ( | standards
included).

12 Electrolytics (minlalure and standard sizes).
ANY ITEM 12/6. ANY 5 ITEMS 50/-.

TELEPHONE DIALS (New) 20/ ea.
Amplified 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
750hm. 8 bank ¥ wipe 65/-. 10 bank
+ wipe 75/-,

REED RELAYS 4 make 9/12v. (1,000 ohm.) 12/6 ea.
2 make 7/6 ea. 1 make 5/- ea. Reed Switches (1% in.) 2/«
ea. £1 per doz.

TRANSFORMERS

H.T. TRANSFORMER (Parmeko ‘Neptune’) Prim. 200/

EXTRACTOR/BLOWER
FANS (Papst)
100 c.f.m. 43 x4} x2 in.
2800 r.p.m. Wonderful buy at
50/- ea. 240v, A.C.

250v. Sec. 350-0-350v. 150 m.a. 6.3v. @ 1/2/6 amp. 35/-.
P.P. 5/-. Matching Choke 10h 180 m.a. 12/6.

E.H.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/-.

SPEAKER SYSTEM (20x10x10 in.). Made to spec.
from % in. boatd. Finished in black leathercloth. 13x 8 in.
speaker with twin tweeters complete with cross-over.
50c/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 (wlth dust-proof covers)
4 c/o contacts. 12v. 100 ohm. or 24v. 500 ohm 7/6 ea.

STEP-DOWN TRANSFORMERS Prim. 200/250v. Sec.
115v. 1.25 amps, 25/- ea. P.P. 5/-.

L.T. TRANSFORMERS Prim. 240v. Sec 8/12/20/25v
3.5 amp models 20/-; 5 amp model 25/-. P.P.

L.T. TRANSFORMERS Prim. 240v. Sec. 14v 1 amo 10/-
ea. P.P. 2/6.

ELECTRIC SLOTMETERS (1/-) 25 amp. L.R. 240v. A.C.
85/- ea. P.P. 5/-,

QUARTERLY ELECTRIC CHECK METERS, 40 amp
240v. A.C, 20/- ea. P.P. 5/-.

CONTINUOUS LEVEL MONITORS (Burndept BE307)
complete with Sensing Probe. £25.

Transistorised PROXIMITY SWITCHES (Burndept
BE315) sensing speed 120 per min. £16.

LEVEL CONTROLLER (Burndept BE305). £8.

(Burndept BE290) 750
Light Source, Sensing

LIGHT SWITCH. COUNTER.
interruption per min., comprises:
Head, Control Unit.

S.A.E. Literature.

£15.

PATTRICK & KINNIE

81 PARK LANE - ROMFORD - ESSEX
ROMFORD 44473

at the

196

1st, 2nd, 3rd July

UNIVERSITY OF LEEDS
see the latest ELECTRONIC INSTRUMENTATION

ELECTRONICS
EXHIBITION
including MEDICAL ELECTRONICS

to be held in the
DEPARTMENT

OF ELECTRICAL
AND ELECTRONIC
ENGINEERING

Daily 10 a.m.

1968-19363

9"x 6" 567

-6 p.m. l

a unique and indispensable guide to
prominent people in the electrical industry

WHO’S WHO

Recognised as the standard guide to leading men and women In the electrical
and electronics industries, the ELECTRICAL WHO'S WHO now contains some
8,500 biographles, Over 1,000 new names are included so that, taking into
account those who have died or who have left the industries, the number
of entries has increased by 250. Inclusion in this section is at the Editor's
invitation and no charge is made for entries.

To add to the value of the directory we have again produced an index to the
personnel of companles, boards, associations, etc., compiled from lists provided
by the organisations themselves.

Published for ELECTRICAL REVIEW by
' ILIFFE BOOKS LTD s2Russell Square, London, WC1

electrical

pp 65s. net 69s. 6d. by post

1
A F GENERATOR
el .
--n-ﬂ“l‘ ‘ '

TRANSISTORIZED AF. SiGNAL GENERATOR
TYPE R21 Frequency: 15Hz 1o 20kNz 0 three
ranges  Consient Amplitude over the whole fre-
quency range  Frequency Reading: Direct off the
scale. Frequency Accuracy: 5% over the band
typlcal 3%. Outpn Vohage: 0 10 1V RMS con
tinuously variable. Harmonic Distortion: Better than
1% Bartery Life: Over 300 hours. Oimensions
Ginxdinx3in

TRANSISTOR

STABiLIZEO
POWER SUPPLY TYPE RI1/A
Dutput Voitags: 0 to 4 3I0V.

0 1
vatiable
Output Curpent: up to 1.5A
Automatic overload and short
circuit protection. Curremt and
Voitags metered

30V. continuously

PRAICE: £11.00 (inciuding battery). Can. /6 Output Resistance: less than
{UK onlyl 0.08 ohm.
Regulation:  Full load te no

load better than 0.1%. Ripple
less than 1mV p/p

Dimensions: Ginxdinx| 2in.
PRICE: £27.100. Carr. 17/8

CONSTANT
TRANSISTOR POWER SUPPLY TYPE R32 CHARGER TYPE R41.
Output Voltage: 015V continuousiy vanable
Output Current: 0 —05A (up to 1A at lower
voltage setfings). Regutation: Full load to no load
condition better than 0.1%. Ripple: not grealet

than TmV pp Automalic cicult protection

will delwer
panel meler.

CURRENT

BATTERY
The adjusiable
constant-current nickel cadium cell charger
20 mA indicated on a front

This battery charger will accommodate al
least 10 cells in series. having capacities

Bea a1t e wcime

MICROWAVE EQUIPMENT. 3cm (Microwave) Equipment 1s  designed
printipally fo demonstrate optical properties of electromagnetic radiation as
well as for general experiments in the XBand
Dimensions: Slnx7 inx3}in deep

Price: Transmitter £25

Dimensions: a5 transmitter
Receiver £12.10.0

against overioads. Dimensians: 5inx5inxBin up to 1Ah Also available ere following accessories inor illustrated)

deep.  Voitage and Cument Indicated on The instrument is completely safe and cannot 1. AF. Amphtier €815 0 5. Polarizing Screen £2 5 0

separate panel meters. be damaged by short-circurting the output 2 Diade Probe £2 10 © 6. Hollow Prism £310 0

PRICE: £17.10.0. Cart. 12/6 (UK. only) terminals or reversed batiery connections 3. Metal Refiector iwide) 17 6 7 Half-way Miror {Pesspex) 12 6
Dimensions: Binxdinx3in deep 4. Metal Reflector {naowd 15 §

PRICE: £10.0.0. Care. 10/

0.8& R.ELECTRONICS LTD.

13 STEPHENSON HOUSE, FLEET ROAD, LONDON, N.W.3. Telephone: 01

WWW.americanradiohistorv.com

(UK ony)

-586 0806
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These instruments have dc ranges covering the measurement of
voltage from 0.3 uV to 1kV, current from 1pA to 1mA or 1A, and resist
ance from 0.3 to 1kM Q. Left zero and centre zero scales are provided
and a recorder output exists on all ranges

Features are high input impedance on voltage ranges, low test voltage
on linear resistance ranges, and large overload rating. The instruments
are solid state powered by a self-contained battery. Low power

multimeters

consumption results in negligible warm-up drift.

B oc, mutrmers S

G4 ——
e ——

OL. mATIMITER

Al X R

Voltage Ranges:

3wV, 10wV, 30V . . . . 1kV. Accuracy + 1% + 1% f.s.d. + 1V,

Noise <0.5uV p-p on the 3uV range for source resist, up to 30k 2.

Drift <0.7uV/°C and <0.7uV/day after warm-up of 2 mins. Input

resist. > 1M Q/uV up to 10mV. > 10kM £ from 30mV to 1V, 100M R

above 1V. Rise time on 3V, 10wV, 30V, 100V to 1kVis 10s. 3s, 1s.

<1s

Current Ranges:

3pA. 10pA. 30pA 1mA (1A for Type TM9BP). Accuracy + 2%

+ 1% f.s.d. + 0.3pA. Noise < 0.7pA p-p on the 3pA range. Drift

< 1pA/°C and 1pA/day after warm-up of 2 mins. Input resistance

1M Q up to 1nA, 100k£2 from 3 nA to 1uA, 1008 from 3uA to TmA,
s H 0.128 from 3mA to 1A on type TM9BP. Rise time on 3pA, 10pA,

er'as 30pA, 100pAto 1mAis 15s, 5s, 1.5s, < 1s.

Resistance Ranges:

302,100, 309 .. 1kM 2. Accuracy + 1% + 1% f.s.d. up to 100M 2

rising to + 10% at 1kM L. Test voltage is 3mV at f.s.d. on 2 ranges

Test currents are 1 1A and 1nAon k$2and M Qranges.

Recorder output:

0 to + 1V at f.s.d. into not less than 1k on left zero ranges. —0.5V to

0.5V into not less than 5k {2 on centre zero ranges.

Max. Overload:

2kV peak on V ranges. 350V peak on mV, uV, and pA ranges. 50mA

peak on uAranges. 2mA peak on nA ranges.

Power Supply:

One type PP9 battery. life 1000 hours; or AC mains when a Levell

Power Unit is fitted

Sizes & Weights:

TMOA:5”x 71" x 41" 4}Ibs. Meter scale length 31"

TM8B: 7" x 104" x 53" 8lbs. Meter scale length 5, fitted with mirror,

TM9BP:As TM9B + currentranges upto 1A,

TYPETM9A TYPETM9B TYPETM9BP

£75 £89 £93
Optional Extras

Leather Case TMSA £4.10. Leather Case TM9B and TM9BP £5.

PORTABLE INSTRUMENTS PR G T g LG

LEVELL ELECTRONICS LTD.
PARK ROAD, HIGH BARNET, HERTS., ENGLAND Telephone: 01-449 5028

www.americanradiohistorv.com
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BY50 e;-:wcsa 8- QBI80/15 | U3l BI- ACIZS 3= DCTON 376  GRT5:3 78, 0000 5318
BEN II ﬂ ]EY AC O | IS l ][C EY87  @/~(POCC85 6/8/ 9/8 U33  29/8/AC154 5/—| BC10y 4/3| GET687 8/6/ OC30  5/=
EY88  7/6| POC88 9/8| QVO4/7 8/- U35 16/8 ACI556 6/6| BCI113 b/-| GETB7210/- OC3S  §/=
EYOl 3/~ PCCS9 9/6 RI0 15/~ U37 34/11 ACl56 4/-| BC1l5 3/~ GETS73 3/- OC36 /8
» EZ35 ;//5 PCC189 9,0 R11 319113 U4s 15/%.«8}57 5/ g(c:ug :;6-: m-:'rs'uz“ %&; g;e
240 PCF80 6/8 R18 34/11 U47 13/~ ACI65 &/~ BCl18 4 i -
38 CHALCOT ROAD, CHALK FARM, LONDON, N.W.1 EZil  7/2 PCFS2 8- R17 17/6 U4 11'9 AC166 5|~ BD119 9/ QETSII0N 0CI3 | 6
THE VALVE SPECIALISTS Telephone 01-727-9090 EZ80  4/3 PCF84 8/- R18 9/6  USO 5/86| AC167 12/- BFY50 4/-| GETS87 4/8| 0C43 23/6
UCESTER ROAD, LITTLEHAMPTON : 3 o EZS1  4/8/PCF86 8/~ R19 8/8/ Us2  4/9/AC188 7/8 BFY5l 4/~ GETS89 4/8 OC44 2/~
GLo ROADsLY + SUSSEX. Littlehampton 6743 EZ9 3/ PCF801 7/- B20 11/8 U76  4/9 ACI69 6/8 BFY52 4/8| GETS90 4/6| OC44FM 8/3
Please forward all mail orders to Littlehampton FW4/5008/6 | PCF802 g;— R62 ;/e UT8 3;6 Ag};g 11/; g;{bl :l- GE;SW; :lg %gm gIB
FW4/800 | PCF805 8/9 RK34 7/8 Ul07 18/3| Af 5/ 59 §/-| GETS97 4/ /-
— __Save postal costs! Cash and carry by callers weloome. 10/-| PCF80611/8 BPI3C 12/6/ U1ol 12/8 ACY17 3/~ BF163 4/~ GEXI3 3/8/ OCA6 3/
0A2  5/9/6BB7 18/8 6USG  5/-119 10/8 16/6 DL9?  4/9 ECH35 5/9'GZ30  7/-| PCF80812/6 BP42 12/8 U251 18/- ACY18 3/8| BF180 12/-.GEX38 4/8| OC65 22/8
O0B2 6/~ 6BWE 12'9 4UTG  7/=19AQ50 4/8 15/-'DL94  5/8 ECH42 10/~ /G232  9/-|PCL81 9/~ 8Pl  3/3 U281 B/-|ACY19 3/89 BFIS1 8/-| GEX38 10/~ 0C70  £/3
0z4 4/3 6BW7 11/- 6Y6G  3/8 19H1 40/- 16/6 DL98  7/- ECHS1 5/9 G233 12/6| PCL82 7/- TDD2A12/8| U282 8/~ ACY20 3/8| BF185 8- GEX45 6/6/ OC71  2j=
1A3 4/86C4 £/9:6V6GT 6/~ 20D1 13/= 306 13/~ DM70 6/~ ECH83 8-|@Z3s 10/~ PCL83 B/~ TDD4 8/3 U301 1i/-|ACY21 3/9 BTX34/400 | GEX5615/-| OCT2 2/~
1A5 5/~ 6C8 3/9 6X4 3/6 20D4  20/6.807  11/9 DM71 7/6 ECH84 7/- G737 14/8(PCL84 7/6 TH4B 10/~ U329 18/~ ACY22 3/8 40/-| QEX66 16/~ OC?73 16/~
1A7GT 7/-16C9 11/~ 6X5QT &/- 20F2  14/- 956 2/~ DW4/350  ECLS0 6/6 HABCS08/- PCLBS 8/3 TH233 7/- U403  6/6| ACY28 4/~ BY100 3/8| QT3 5/~ OC74 2/8
1C5 4/9 6CD6G 19/8 6Y7G 12/8|20L1 13/-- 1821 10/6 8/8 [ECL82 6/~ HL2 '7/6/PCL86 8/6 TP2620 8/9 U404 7/8/ AD140 7/8 BY10]l 13/ M1 2/10 OC75 2/~
1Ds 6/9 6CHS ¢/~ 7BE  10/9(20P1 17/6 6763 10/- DW4/500  ECL83 9/= HL13C 4/- PCLSS 15/-| UABCS0 5/9| U4020 6/8| AD149 8/=/ BY105 10/6| M3 2/10 0C76  2/8
1D6  9/8/6CW4 12/-/7B7 7/~|20P3  18/-(6060 &/ 8/8/ ECL84 12/= HL22 10/8/PEN4S 7/ UAF42 9/6) VP2  3/8|AD161 9/« BY114 6/8/ OA5 58 0CIT7 2/8
1FD1 6/~ 6D3 7/8/7C6 8/~|20P4  18/8/7193  10/6| DYSG  5/9 ECLAS 11/~ HL2SDD5/- PEN4DD | UB41  6/8) VP2B  9/8/AD163 8/ BY128 5/- 0A3  2/8| 0CI8 3/=
1FDg 3/8/6D6 3/~ 7H? 5/6/20P5  18/-|7475 4/-|DY87 5/9 ECL88 8/~ HL41DD 12/~ UBC41 7/8| YP4B 10/6| AF102 18/-' BY127 5/-| OA47  2/-| OCI8D 3/=-
1G6 6/~ 6F) 8/9 7TR7 12/~ 25A6G  7/6| A1834 20/- ESOF 24/- ECLLS00 19/6| PEN46 4/- UBCS1 7/-| VPI3C 7/- AF114 4/= BY234 4/-| OA70 3/~ OC?9 8/
1H5QT 7/- 6Fd  12/6 787 20/- 25L6GT /8142134 10/-| E83F 24/= 30/- HLA?DDS/~ | PEN383 8/6 UBFS0 59 YP23 2/8(AF115 3/- BY236 4/-| 0A73 8/- OC81 2/~
114 2/6 6F6Q  4/-|7V7 8/-125¥5 = 8/~|A3042 15/ ES8BCC 12/= EF23 12/6| HN309 27/4| PEN384 UBKF89 8/9 VR75 24/ AF116 3/~ BY238 4/- OA79 /9 OCSID g/-
1LD5  §/=/6F13  3/3/7Y4  6/6(25Y5G 8/6| ACSPEN | E180F 17/6 EF36  3/6 HVR2 8/8 11/8| UBL21 9/~ VRI03 &/=|AF117 £/8 BYY23 20/~ OAB1 1/9 OCS1M &/-
1ILNS  8/- 8F13  3/8/9BW6é 7/-|2524Q 6/- 19/6 E1148 10/6 EFSTA 7/~ HVR2A 8/9 PEN453DD UCo2 8/8 VRIS0 b/~|AF119 3/~ BYZIO 5- OA85 1/8|0C82 23
INSGT 7/96F14 15/-/9D7 9/-|25Z6  7/- AC2PEN/ |EA50 1/8 EF39 b/~ Iw3 58 19/8' UCC84 8/~ VT6lA 7/=(AF124 7/8 BYZ11 5-| OABE8 4/~ OCS2D /3
1RS 5/6/6F15  9/8/10C1  12/8(26Z6G 8/6 DD 19/8 EAT6 13/~ EF40  8/9| 1w4/350 6/6| PENA418/8 TOCSS /8 VUl 7/3| AF125  3/8| BYZ12 5/~| OA90 2/8| OC83 g2/~
184 4/8/6F17 12611002 10/~ 30C1  6/6/ACGPEN4/9 EABCS0 8/~ EF41  9/6| 1w4/500 8/~ PEN/DD | UCF80 8/3| VU120 12/~| AF126 7/- BYZ13 B/-/ OAS1 1/9 3/~
185 39 6Fi8 7/8 10D1 8§~ 30C15 13/6 AC/PEN (5)| EACO1 3/- EF42  3/8| KBC32 20/5| 4020 17/8| UCH21 9/- VUI20A12/- AF127 3/8 BYZ15 35/- OA95  1/9| OC123 4/6
1U4  5/9(8F23 13/3 10D2 14/7/30C17 12/8 10/6|[EAF42 8/9| EF50  2/8 KF35 12/8| PFL20012/~| UCH42 9/9 VU133 7/-|AF130 11/~ CGI2E 4/~ OA182 2/~| OC139 12/—
105 §/916F24  11/9/10F1 15/-/30C18  8/9| AC/PEN (7) EB34 7/8/EFS4 10/~|KL35 11/6/PL33 19/6| UCHS1 /6| W76 53 AFI7S 13/8 CGE4E 4| 04200 1/~ 0C140 19/-
2D21  5/6|6F28 10/8 10F9  9/=/30F5 13/8 16/6 EB4l  4/8 EF73  6/8) KLL32 21/7 PL36  9/8| UCL82 7/-| WSIM 6/~ AF179 13/6' D3  6/8 OA202 2/-| OC169 3/8
3A4 3/6:6F32  3/-|10F18 30FL1 15/~ AC/TH1 EBOl /3 EF80  4/8/KT2  5/= PL81  7/3| UCL83 10/-| W107 7/~ AF180 9/8 GD5  b5/8 OA210 /8 0CI170 2/6
3A5 10/~ 6G6G _ 2/8| J0LD1110/- 30FPL12 16/— 10/ EBCS 20/6 EF83  9/8 KT8 34/6 PL8IA 10/6 UF4l 9/8| W720 10/-|AF181 14/~ GD6  5/6 OA2ll 13/8| 0C171 3/4
3B7 5/-|6H6GT 1/910P13 13/-130FL1412/6 AC/TP 19/6 EBC41 8/6 EF85 83 KT32 5/8 PLs2 6/8 UF42 8/-/ X41  10/- AFZ12 5/=- QDS 4/ OAZ20012/~| OC172 4/~
3D6 3/9 6J5G  3/9/10P14 12/6|30L1 6/~ AC/VP210/6 EBCSL 5/9/EFS6  6/-|KTS1 19/6 pL83 6/ UF80 6/9 X6l 5/9| ABY27 8/§ GD® 4/~ 0AZ20110/6/ 0C200 4/4
3Q4 6/86J6 3/~|12A8  3/6/30L15 13/9 ATP4 2/3 EBC 4&/- EF89  4/0 KT44 20/~ PL8s 6/3 UPSs 6/9 X65  5/- ABY28 6/8 GD10 4/- OAZ202 9/-| OC201 5/8
3Q6QT 6/~ 6J7G_ 4/9/12AC6 7/-(30L17 13/- AZ1 8/~ EBCI1 6/8 EF91  3/3/KTél 12/-|PL303 12/~ UF86 9/- X66  7/86 ASY29 10/~ GDI1  4/-| OAZ203 9/8 OC202 4/6
384 4/9 6J7GT  6/6/12AD6 6/~ 30P4 12/~ AZ31  §9 EBFS0 6/- EF92 2/8|KT63 4/~ PL500 1%/- UFs® 6/3 XBIM 30/ AY100 26/~ GDI12 4/~  OAZ208 8/= 0C203 4/8
3v4 5/6 6K6GT 5/~ 12AE6 7/8/30P4MR AZ4l  7/6 EBF83 8/~ EF97 10/~'KT66 17/3/PL30s4 12/8 UL4l 9/8 Ys3 5/-|BAl02 9/~ GD14 10/ OAZ205 8/-| OC204 B/8
SR4QY 8/8 6K7G  2/-|12AT8 4/8 17/ BL63 10/~ EBF89 &/3 EF98 10/6/ KT74 12/8 PL509 28/0 UL46 12/8 2529 13/8 BAll5 28| GDI5 8/~ 0AZ%06 9/— 0C2058  7/8
SU4G  4/9/6K7GT 4/6 12AT7 3/9 S0PI12 13/-/CL33 18/6 EBL21 1V/- EF183 6/-|KT76 7/8|pL8o0a 18/~ U 8/8 Transistors |BALI8 9/~ GD18  4/- OAZ20710/8 OC206 10/-
SV4G  7/6|6K8G  3/-|12AU6 4/9(30P19 12/~/CVé  10/8 EC53 12/8 EF184 6/- KTS8 20/ PM84 7/8 UMBO B/~ and diodes {BA120 2/6/ GET102 4/~ OAZ210 7/~ OCS13 8f-
SY3GT b/6/6K6AT 7/~ 12AU7 4/8 30PL1 15/~ CYIC 10/8|ECS4 6/~ EH90  6/6/ KTW61 8/6|px4 14/~ URIC 10/6 20225 10/8 BA130 /- ET103 4/~ OAZ213 7/~ OCP71 27/8
573 8/~ 6L1 19/6112AV6  5/8|30PL13 15/~ CY31 '8 EC70  4/9 EL32  3/8/KTW6210/~ PY32 /8 5 7/= 2N404 8/-/BCY10 5/~ QET105 OAZ22416/6 BX1/8 3/6
8z4q  8/9/6LEGT 7/9 12AX7 4/6|30PL1415/~ D63 §/~ ECB6 10/3 EL33 12/~ KTW63 §/8|pY33 9/6/ UUS 14/ 2N2207 4/6 BCY12 B/— 18/~ OC19 25/~ BX641 10/=
6/30L3 12/6 6L7GT 12/6 12AY7 9/8|30PL15 15/~ D77 2/3/ECo2  6/6|EL34  9/6/KTZ41 6/- PY80 5/3 UUI2 4/6 2N2369A 4/3 BCY33 B/— GET11l 0C?2 /= XA103 16/~
6ABG 5/ 6LI8  5/- 12BA6 6/-|35A5 15/~ DAC32 7/- ECCS1 18/6 EL35 10/-|L6éa 3/9/PY81  §/3 UYIN 9/- 2N3121 50/- BCY34 4/8 8 0C23 B/~ MAT100 7/9
6ACT  3/-6L19 18/~ 12BEG 5/8|35LAGT 8/- DAFY] 3/9| ECC32 4/6|EL3T 17/3|LN152 6/8 PY82 &/~ UY2l 9/8 2N3703 3/9 BCY38 5/= GETII3 4/~ OC24 8/~ MATI0l 8/8
SAKG  4/6 6LD20  8/8 12E1 17/~ 35Ws  4/6 DAF96 6/- ECC33 29/1 EL41  9/3 LN309 9/~ pya3 6/8| UY4l 6/8 2N3709 4/- BCY39 4/86 GET11517/~ OC256 5/=| MATI20 7/9
GAKS /- GNIGT 6/6 12J7GT 6/6/3023 10/~ DCCv0 10/~ ECC34 20/6 EL42  9/9|LN319 15/-|pY88  6/3| UY85 8/8) 2N3866 20/ BCZ11 3/8| GETIIA 6/6 OC26 B/~ MAT121 8/8
6ALS /3 6P1 12/~ 12KS 10/-/35Z4GT 4/9 DD4  10/6 EOC40 9/6|ELS!  8/-|'LN339 15/~ PY301 12/8| U10 8/=| AAl19 BC107 4/~ GET119 4/~ OC28 5/~ ZE12V7 1/8
6AM4 16/8 6P25 12/~ 12K7GT 5/8(3525GT 6/- DDT4 83/ECCS! 3/9 ELS3 |LZ329  6/86 PYS00 6/6| U12/14 7/6 AA120 MATCHED TRANSISTOR SETS:— =
GAMS  3/3 6P26 12/ 1IK8QT 7/6 50A5 21/10 DF33  7/9 ECC82 4/6/EL84  4/6 MHD4 8/3/Py8o1 e/8| Uls  15/-  AA120 3/— LP15 (AC113. AC134, AC157, AA120). 10/8,
6AQS  4/9 6P28 25/~ 12Q7GT 4/6/50B5  6/3|DF91  2/0| ECC8S 4/6/ EL85  7/6/MHLA 12/8 pz3p 9/ U7 8/=| AAZ13 3/8'1_0C44 and 2—OCAS, 88, '
6AR6 20/~ 6Q7G_ 6/~ 128ATGT  50C5 /3| DF96 6/~ ECC84 5/6 EL86 8/ MHLDG 7/8 QP21  5/~| Ul8/20 10/-| ACI07 3/~ 1 Q081D and 2—OCH]. 7/8,
GATS 4/« 6Q7GT 8/8 8/8|50CD6G4Y/-| DF87 10/~ ECC85 5/~ EL91 /8 MLE 8/~|QQV03/10 | Ulg 34/6 AC113  §/- 1—0C82D and 2—OCS2, sIB'
6AUS  §/-/6RTG  7/-/128C7 4/~ SOLGGT 6/~ DH6S 6/~ ECC88 7/ EL9S 5/~ MUI2/144/. U22  7/9 ACLM 8/~ 083D and 2—0C83, 8/8.
6AVE  5/8 6R7_ 11/~ 138G7 8/=|72 6/6 DH76  4/8| ECC189 9/6/EM71 14/~ MX40 12/8 Q875/20 U25  13/-/ ACI128  2/~(8 T.C" 1 watt Zener Diodes. 2.4v.. 2.7v., 3.0v..
6B8G  2/6|6BATGT 7/~ 138H7 3/~85A2 /86 DH77 _4/- ECC80412/8 KMBO  6/9| N78 38/4, 10/6( U28 118 ACI2T  2/=30gy., 4.3v, 13v., 16v., 18v.. 30v.. /6 eactr.
6BAG  4/8 88C7GT 6/8 128J7 4/6 90AG 67/6 DH81 10/8| EOC80727/~ EMBL  6/3N3i9 28§/-| S e Qe Ll : —
6BES 4/3 68G7 6/~ 128K7 4/9/00AV 67/6|DK32 7/-|ECFB0 8/6 EMB4 8/~ PGl 2/8 | All goods are new and subject to the standard 90 day guarantee. We do not handle manufacturers’
6BH6  7/6 6BHT  3/= 128Q7GT?/6|90CG 34/~ DK40 10/-| ECF82 6/6 5 11/=-| PABC80 7/3 | secondx nor rejects, which are often described as*‘new and tested™ but have a limited and nnreliable
6BJG  6/9 68J7  6/8 128R7 5/-|00CV 33/6 DK91 5/6|ECF86 9/- EM87 7/3/PC88  9/6|life. Busineas hours Mon.-Fri. 8-5.30 p.m. Sats. 4-1 p.m.
6BQS 4/ 6BK7  4/6/12Y4 2/ 90Cl 18/~ DK92 7/9 ECF304 EYSl 6/9/PC88  9/8/Terms of business. Cash with order only. Poat/packing 6d. per ltem. Orders over £5 post/
6BQ7A 7/-|ARNTQT 4/6 14H7 9/6 150B2 14/8 DK98 7/~ 48/~ EY8l  7/-|PCos 8/3 | packing free. All orders cleared on day of receipt. Any parcel insured against damage In transit
6BR7  8/6/68Q7GT 6/~ 1487 15/-|150C2  5/9|DL33  6/-|ECH21 12/8| EYS3  8/3( PC97 /8 for only 6. extra. Complete catal of valves, transistors and with conditions of
6BR8 8/~ BU4GT 12/-/18 1216 301 20/~ DL35 _ 4/ ECHS3 22/8 KY84 7/8!PCO00_ 8/3|sale, price 10d. post free. No enquiries anawered unless 8.A.E. enclosed fof raply.
— e

TELEPHONE: LEEDS 622131

HENRY ELECTRIC

TECHNICAL TRAINING by
1 C S| N RADIO, TELEVISION AND
ELECTRONIC ENGINEERING

First-class opportunities in Radio and Electronics await the | C S trained man. Let
I C S train YOU for a well-paid post in this expanding field.

I C 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:
C.& G.TELECOMMUNICATION TECHNICIANS' CERTS.

C.& G.ELECTRONIC SERVICING.

R.T.E.B. RADIO AND TV SERVICING CERTIFICATE.

RADIO AMATEURS' EXAMINATION.

P.M.G.CERTIFICATES IN RADIOTELEGRAPHY.

Examination Students Coached until Successfut.

NEW SELF-BUILD RADIO AND ELECTRONIC COURSES

Buitd your own 5-valve receiver, transistor portable, signal generator, muiti-meter
and valve volt meter— all under expert guidance.

POST THIS COUPON TODAY and find out how t C S can hetp YOU in your career.
Full details of | C S courses in Radio, Tetevision and Electronics will be sent to you
by return mail.

MEMBER OF THE ASSOCIATION OF BRITISH CORRESPONDENCE COLLEGES

| ettt

EDDYSTONE ECI0 battery (or mains) operated.
550 ke/s to 30 Mc/s for CWY, SSB or AM. Mobile or
fixed communications. Rugged, compact and light.
£59.10.0. Carriage paid.

* % % % %

—

TRIO 9R-S9DE. General coverage 550 Kefs to
30 Mc/s. Amateur frequencies bandspread on
] separate calibrated dial. Elegant. Great value,
outstanding performer. £42.10.0. Carriage pald.
Both these receivers and full range Eddystone and

! International Correspondence Schools
{Dept. 173}. Intertext House. Parkgate Road

INTERNATIONAL

CORRESPONDENCE

London, S.W.11

Trio equipment immediate delivery.

LEARNING MORSE? Transistor code oscillators

NAME incorporates speaker and earphone. Key terminals
Block Capitals Please and pitch control. Very smare. £4.9.0, inc. P & P,
SCHOOI'S ADDRESS DURAL MASTS 28ft. 2in. diameter, bright finish.

A WHOLE WORLD
OF KNOWLEDGE
AWAITS YOU!

7/69
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Steel strength, feather light. In two sections includ-
ing jointing sleeve, base plate and guy clamps.
Only £12.15.0, Carriage paid.

HENRY ELECTRIC LTD.,
60 HARROGATE ROAD, LEEDS, LS7 4LA
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LINEAR INTEGRATED CIRCUIT SEMICONDUCTORS

R.C.A. CA3038—equivalent to two matched tran- . .

sistor pairs in “super-alpha” connection. 9V. The f(fllowlng leaflets he available free of charge: e s S Nl e B EAY
operation. Suitable for Stereo Record Player. TRANSISTORS AND INTEGRATED CIRCUITS OSCILLOSCOPE
Pre-amplifier. . . . . - . 19/- plus 2/- P.P. with full specifications and prices of over 200 types

R.C.A. CA3020—equivalent to seven n-p-n tran- POWER RECTIFIERS AND ZENER DIODES 10 mc/s passband, triggered

sistor, 3 diodes and 11 resistors. 3 to 9V. operation.
Suita{:le for use as 500w. Audio Amplifier. 30/- plus

2/- P.P,
GENERAL ELECTRIC PA222—equivalent to six

sweep from 1 u sec. to 3
millisec.  Free running time
base from 20 c/s to 200 ke/s,
Built-in  time marker and

MULTIMETERS TYPE 108-1T

| n-p-n transistors, one diod d six resi T8, 24-range preciaion portable meter. 5.000 o.p.v. D.C. volts . ’
| 221\)1. operation. Suitnblelfof :sl:a as 1.1,;‘33\?";; 2.5.10-50-250-500-2800V., A.C. Volts: 10-50-100-250-500-2500 V. mg:}l&:demv %EB;“’S,R,, ?e}gl
i Audio Amplifier. . .40/- plus 2/- P.P. D.C. current 0.5-5-50-500 mA. Resistance: 2.000-20,000 ohmas-2 scopic viewing hood £49/10/0
! GENERAL ELECTRIC PA234—1-watt ‘Audio -20 megohms. Power output calibration for 600 ohms line, b

Amplitier for battery voltage of 9 to 25V. and for £8/5/~-. P.P. 7/6. Dimensions: 7§in. x 6in. + 3}in. Weight 3{ib.

output loads of 8, 16, or 22 chms. Only 3 capacitors

and 3 resistolrsn nr(ci required fortmuklng up a TYPE MFl6

complete amplifier delivering 1 watt for an input D.C. Voltage range 0-0.5-10-50-250-500V.

of 600mV.. .. o .27/8 plus 2/- P.P. A.C. Voltage range 0-10-50-250-300V., c'"'%sgﬁt’ggéo':‘:‘"
GENdERiALl ELECTRIC PA237. Similar to PAP234 1‘:~C~ N"enlmlllellozo‘?i“]A;:"‘;o‘;IHN BV m——

but delivering power of 2 watts. .40/~ plus 2/- P.P. ediitance ratiges: [00MN-1M. The metayla s'aolcalivrted for 5 mef/s passband separate
MOTOROLA MC1709CG Operntlonnl Amplifier. capacity and output ievel measurements. Sensitivity 20000 V. Y1 hnd Y2 nmxl:mlem

Accuracy +2.5% for D.C. and +4% for A.C. measurements.

5 1 i
Dimensiona: 44in. x 3iin. x 1}in. Price £4/5/-. rectangular 5 in. X 4 in.

Supply voltage 18V. max. Power dissipation
cathode ray tube. Cali-

500mW. Open loop gain 45,000. Qutput voltage

swing +14V. Output impedance ‘:go orllmsé - brated triggere({ sweeli)l{rom
/- plus 2/- P.P. 0.2 sec. to 100 millisec.
q WHEN ORDERING BY POST PLEASE ADD 2/6 IN er :m, Free running time

TRIACS TYPE 40432 P /
Gated bi-directional Bilicon Thyristors with integral trigger. £ FOR HANDLING AND POSTAGE. ase 50 c/s to 1 me/s,
The triac will control up to 1440 watts at 240V mains fre- NO C.O.D. ORDERS ACCEPTED Built-in time basc calibra-
| quency. Bupplled complete with heat sink, data sheet and T tor and amplitude caii-
np[:l.lcntlon sheets for motor control and dimmer circuits ALL MAIL ORDERS MUST BE SENT TO HEAD brator ...... . £87/10/0
37(8'sack OFFICE AND NOT TO RETAIL SHOP. Full details on request.

0a2 @8/~ | 6AKS /- |BEWE 12/ MEL401 PLS81L 9/~ UAF42 9/68

0A3 8/6 6AK6 11/8 GF4  35/- 20/-| PL82 8/~ UBC4l 8/8
B2 j~ | 6ALS . | 6K . MH4  7/-| PL83 7/~ UBCS1 8/8
853 3‘,. BAMS %}. ‘uPﬁgB é’/a- FULLY VALVES MH41 g9/-| PL84 @/ UBF80 §/8
0C2 15/~ | 6AM6  4/- 6F7 9/- MHL4 7/~ PL300 13/8  UBF89 7/-

obs 9% 6A%s 100 ns ¢6 GUARANTEED FIRST QUALITY i 5 e 38 von &2
1ABGT 5/- | 6AQS 8/- 6F14 192/- Uccs4
11 BRAND 10/~ PMB4 "8/ | UCCSS 7/

1ATGT 7/8 | 6AQ8 10/- 6F15
1AD4 15/- | 6AR3  @/- |6F17

=]

/= . A )

.|6AR8  @/-|6F18  7/6|/10F1 18/~ | 20P4 /| DOCG /- | 5718 < | AC/VP215/~ DLY3 4/ EC88 11/-/ EF85 /8 | FW4/800 |ORP12 8/6| PY32 10/~ UCH21 9/8

,‘ggg} 77. 6A85 /6 |6F23 15/~ 10F9 10/~ | 20P5 iS/. 90CV %?z. 5751 ﬁll- AC!z‘nLlo/. DL84 @/8 | ECC33 10/- | EF86  @/- 12/- ORP60 8/~ Y33 12/- UCH4212/-
1L4 /. GABS  77/-|6F24  13/-/10FI8 7/ |25BQ6 12/- 95A1 §/6 5763 18/- | AFX203 DLys 7/ ECC34 8/- | EE8® 5/- G180/2M ORP61 §/- PY80 5/ UCH4310/-
INSGT 8/~ GAB7G 15/- (6F25 14/-/10L1 7/ | 25C5 9/~ | 150B2 11/- 5796 280/ 90/- DL 7= | ECC40 10/- | FFOL 4/~ 27/8 ORP9022/9 | PYSL 5/6 UCHS! 6/6
1R4 /- 6AT6 4/6 6r28 13/~ 10LDI110/- | 25CU6 12/- | 150B3 10/- 5814A 1%2/- | ARP12 5/6 D1810 15/- | ECC70 17/-| EFs2  7/8 GC10/3B ORPY3 22/-| PY82  §/- | UCL81 10/~
1R5 /-  GAU4GTA |6GH8 11/-/10P13 10/~ 28LAGT 6/8 150C4 10/- 5840 20/ | ARP3S DL8I9 27/- | ECC81 @/~ EF93 4/ 25/ PABC807/8/ PY83 8/ | UCL&2 7/~
182 - 9/~ |6GK6 12/-10P14 18/- | 26Z4G @/- 262B 35/- 5842 60/~ 17/6 | DM70 @/~ ECC82 5/9 EF94 5/- |GClO/4B  PC86 11/- PY88 7/8 | UCL83 11/-
183A  6/8 | 6AUSGT 6Gw6 11/-(10Y 17/8 2545  8j- | 267B_ B0/~ 5847 B0/- AW6 7/ DY86 8/- ECCB3 5/ | EF95 5/~ < PC900  9/g| PY301 14/- | UFY 10/~
184 5/ 2/6 (64 /- 11D3 7/~ 25Z6GT 304TH 5879 17/6 AZ1I 8/ DYBT 8/6 ECC84 5/6 EF96 3/@ GCl0/4BL |PCCs4 6/8| PY500 20/- UF43 11/-
185 4/8 6AU6 b/ 6J5GT 5/6/11D5 /- 11/- 280/- | 6881 17/8  AZ12 10/- DYs02 g/- ECC& B§/- EPS?7 10/- 55/= PCC85 7/8| PY801 9/- UF43 10/-
1T+ j- GAUS 10/~ 6J6 3/6/11E3 @5/ 2IM1 @B/- | 307A 10/~ 5886 40/- | AZ31 9/~ E55L 52/6 ECCS8 7/8 EF183 /- GCLOA 25/- POCBS 9/8| P230 ~ 7/- UFS0  9/-
1U4 /. 6AVE 5/8 6J7 - 12AB6 9/ [28D7  9/- | 310A 25/- 6060 77/8 AZil 7/8 ES0CC 20/~ ECCSY 11/- EF184 g/8 GCl0B 35/- PCC18910/-| QQV03-20A | UF8S  7/3
1v2 j- | 6AWBAll/- BK6GT 9/- 12AB7 @/- | 30A5 7/ |311A 35/- 6084  8l-| AZ5O 10/- ESOCF27/8 ECCYl 3/8 EFS04 20/- GCIOB/L ~ POCR0516/- 105/~ | UF88 /-
1X2B 7/- SAXAGTB  6K7 j- 12AC6 7/~ | 30C1  8/6 |313C 95/ 6073  9/- CIA 90O/~ ESOF 20/~ ECCI8910/- EF814 13/- 50/~ PCC80612/- QQVO0H-40A | UL4l 11/-
122 25/-| 8/- |6K8G  4/-|12AD6 8/~ | 30C15 14/- | 328A 35/~ 6074 9/ | CSJA 115/ E8OL 17/- ECC80414/-| EH9o 7/~ GCloD 50/- PCES0O 105/~ | UL8s 6/8
243 8/- GAX3GT  |6K23 /-|12AE6 7/@  30C17 15/- 320A 30/- 6080 87/ |CBL1 15/- ESIL 20/- ECC80714/- EK32 8/- GC12/4B 14/6/ Q8120011/~ | UM4  10/-
2A4G 35/~ 12/8 |6K256 15/- 12AL5 7/8  30C18 14/- 715A 40/- 6146 27/8 CBL31 15/- E8s3F 20/- ECF80 6/6 EK30 4/6 52/- PCP80  @/8| Q8120210/- | UMBO  §/-
2C26A 8/~ 6AX7 10/~ [6L6GT g/6/12AQ5 7/- | 30F5 16/~ 715B 70/- | 6146B 47/6 OCH35 9/- ES4L 8/@ | ECFs2 6/8 EL34 9/@ GDB3M12/@ PCFe2 6/3| Q8120310/- | UMB4 7.
2C34 10/~ | 6B4AG 15/~ 6L7 6/- 12AT6 4/8 | 30FLI 15/- | 715C 80/~ 8150 «|CL4 15/~ ES8C 23/. ECF83 14/- EL36 8/@ GN4 30v- PCF84 8/- QU37 27/ UU5 9/«
2C39A140/- | SB7 | 7/=|6LIB 6/ 12AT7  @/- | 30FLI2 804 90/~ 6360 95/- CL33 10/- ESSCC 12/6 ECFs6 11/8 EL38 22/6 GN10 120/- PCr86 g/8|Qv0os-12° | UUs 7.
2C. 6B8G  2/6 |6L1Y 20/-/12AU7 5/9 76 | 807 9/~ | 6386 75/~ CY31 7/~ EOOCC 8/6 ECF20113/- EL41 9/8 | GRI0A 45/- PCFa7 15/- 12/- UUl0 10/~
2C30 65/~ 14BAG  4/- (6LD20 "5/@ 12AVE 5/6 | 3OFLL3 8/- 61IA  30/- 6807 150/ DA% 4/~ E9IH 9/~ ECF80432/. EL43 10/- GRD7100/- PCF80014/- QV05.259/- UYIN 9/
G 40/,' 6BA7 15/- |6N7GT §/@ 12AV7 8/- | 30PL14 812A @0/- | 6883 '47/8 | DAF40 10/ E92CC 9~ | ECH35 11/- | ELB1 ~ 9/- | G810D 50/-| PCP8Ol 9/«| QY3-1264  UY1l 20/-
205 8/-16BC5 3/6 |6P1  11l/= 12AWG 20/~ 14/6 EL83 /8 | GBIOE 55/« PCF¥s02 9/~ 160/~ UY21 9/8
Co2 12/-1 GBE6  4/6 6P26 13/- 12AX7 5/8|30L1 @/~ EL84 .4/6 GS10H 40/- PCF80514/- QY4-250A | UY4l 7/~
acows 130 0BES, 1E7 852 188 AN e 18 F INCREASE IN PURCHASE || Eisi 80 Girx 50~ iGruve o Qveston UV @2
* | 6BGf - 16Q7 -|12B4A " 9/ L17 18/~ s - X 50/« I'CF! -

Q 7 9/6 | 30 8/ BECAUSE O EL 8/ | GTE130T 14/6 300/- | VU111 8/8

2D21 @)- L B 4 A

262 98- Ghy 8 0sar 7.1amA7 oo mms 13 | TAX AND IMPORT RESTRICTIONS WE ELos S8 s o oman P o 1376 | VUi 13
6BK4 20/- |68C7 12/-/12BE6 6/~ 30PL1 15/- - EL360 = o o 13/- /= 133 8/-

2X3  5/- 4BK7A 9/~ 68G7  6/- 12BH7 _¢/-  30PL1S ARE FORCED TO INTRODUCE A SUR ELB300 17/~ g;’%ﬂ 15/6  PcL80 15/-| RG1-240A | VU134 8-

3A% 11~ sBLioTA l68HT 4/8)12BY7 10/- 176 | CHARGE OF 1d. PER SHILLING. THIS | ELsos 12/- azi0 “7-(rcLel i o 35 WI6 91

s = Y - ARy [ -
oo 37| e M 87 7w 150 wru | SURCHARGE MUST BE ADDED TO | iz fo- oz g reim aisoe 15; win 2
3038 40 |eBQs 12/- 6SLIGT G/- 12K3 10/ 18A3 9/ THE TOTAL OF EACH ORDER. ELLS0 GZ3% 10/-| pCL84 ~§/o BPBL 5| X85 gl
SBA oo/ 6BQ7T 7/~ G8NTGTS/E 13KTGT 7/- | B8RS 1g/- 15/- gmcso 8/« PCLAS g/@| TDO3-10 IoM 76
el GGioe P las s | b an s B9, don 18 0
3Q4  9/6|GB8T 95/ 6TB  6/-(129C7 4/@ 3SL6GT §/- 813  75/- 6923 12/8 | DAF4I 10/- | E130L100/- | ECH42 12/- | EM80  7/- HFS3  6/- L8 177 THam 3/ XCi2 “6/6
384 6/- 6BW6 15/8 gggGT 182/(; 128F56 $/- 35W4  4/8 816 95/ | 6923 85/- DAF91 4/8 | ElsoCC 8/- ECHB1 5/3 EM81 7/6 HFy4 /- 17/6 TP2620 7/8 | XC12T 8/-

3v4 8/~ | 6BW7 12/~ 128F7 9/~ | 35Z3 10/~ 829B 80/- 6939 40/- DAFv2 8/ | E180F 17/¢ ECH83 8/- Ews4 7/- | HK® 8/- pcL8o115/~ TT15 85/~ xc15 446

4B32 80/~ (6BX4 4/8 |6V6GT 6/~ 128G7 @/~ 35Z4G .| 832A 55/~ 7025 8/~ DAP9¢ 7/-| E1820C23/- | ECHB4 9/- | EM87 10/- HL23 &/~ PD500 30/~ 1 45/- -
i B2 8B%e B2 IXT Phivenr S zagr Yo|Bmr 8B e 187|DCwo. /- ES6R 22/- ECLS0 8/6 EN32 30/ | HL23DDE/-| PEN4A g TZ40 70/ | XCIST 7/
S5R4GY 10/- | 6BZ7 10/~ |6X5GT b/-|128J7 4/6 8/6 | 845 200/-; 153\ 30/~ DET22 E2880C 30/~ | ECL81 7/6 | EN91 8/~ HL4l /~ PEN4DD | U18/20 12/- | XC23 17/~
sUsG 5/ 9C3 5/8 [6X8  11/- 128LIGT 35Z5GT @/- | 866A 14/- 7661 10/~ 100/- | ES10F 57/8 ECL82 @/- EY5sl 7/6| HL42DDS/- 7/- Ul 40/- XN3  22/-
sU4GB 7. | 8C3G _5/8 6Y6G 11/6 7/8 50A5 12/-|872A 55/~ 7581 £2/8 DET23 EAB2 85/~ ECL83 116 EYso 8/6 HL%: 8/- PEN2s /- U3 8/~ Y61 9~
EV4G 7-'eco  17/3 7Bs - 128N7GT 50B3 12/- 884 10/~ 7588 22/8 100/- | EA76  8/8  ECL84 10/~ EYSl 7/ HLS%4 10/- PEN4DD (U235  14/8 | ygs 6/~
Vi 7/8 6cB6 " 5/- 7B6  11/- 7/6  50LEGT 8/6 927 50/ 7591A 20/~ | DET24 EABCS80 @/- | ECL85 10/8  EY83 10/~ | HL133DD 2- U2 1418 2.0 g
gz 5r,6 6CGT 8/~ 7/-1128Q7 7/8 | 53KU 13/8 | 931A 85/- 7895 22/8 110/- | EAP42 9/ | ECL86 8/ EY84 9/8 10/-/ PEN46  7/-| U31 Bl oo

3 8/-lecHe 11/- 14/8/128R7 5/8 58CG 45/- | 1805  7/@ 8005 110/~ | DF96 ~ 7/- EAF801 EF?  B8/-EV88 7/ KT8 85/- ppNgss g US? 30/~ 2319 56/-

7B7
7C5

9/- 7K7  10/-/128Y7 - | 75 - | 2050 - 9002  5/6 DHB81 10/- 10/- | EF38  5/-| EY87 8/~ | KT33C 12/« . U6 4f- Z520M 30/~
6/30L2 14/- 6CW4 12/- [IN7 17/6,12X4 -?/e 75B1 é’/e 5644 1%3;. 9003  9/- DHI01 9/- ERC33 8- | EF37A B8/~ EYS# 8/ KT36 17/¢ TEN3849/-/ yst 10/ z700U 8-
G6ABG 5/@ | 6CYS 7/-'7Q7 9/-11487 18/~ 75C1 B/~ | 5545 150/~ A2134 10/~ DK32 7/6 EBC4l 9/ EF38 8/ EYSl 4/-| KT41 7/6(PEN43DD | Ul9)l 14/~ zzgow 15/-
6AB4 6/6 | 6DC6 13/8 7RT 12/~ 19AQ5 7/8 80 7/~ | 5551A 300/- A2203 19/- | DK40 10/- EBC81 8/- EF40 9/-| EZ40  §/- KT45 20/- 10/-| U281 8/ Z11s  4/8
6 787 22/6/19E2 12/8 83A1 128 | 5557 80/- AC/HL 7/- DK9l @/~ EBFBO 7/8 EF41 11/6 | EZ41 8/@| KT63 @/- PENDD U282 8-

Y4 11/-/19G3 5/ 83V, 10/- 5643 \ 11/~ AC/HL/DD |DKY2 8/3 EBF83 8/ gppgg 13/.|EZ80 5/- KT66 24/-) 4020 10/-) U3l 11/8 Zz729 8/~

4 7/8/19G6  25/- 85A1 7/@|s681 7/~ 8/- DK96 7/8 EBF89 6/-| pp.y “p | E281 5. KT71 7/8 PF86 10/- U403  8/- | Z800U 30/~
8/: 20CV 62/8 | 85A3  77/8 | 5654 7/~ AC/HL/ DL6G 25/~ | EBLL 12/~ | ol 0 | EZ90 4/ | KT88 29/- PFL20013/- U403 5= 2801y 30
6AG7 6/9 6E5GT §/- 10C2 10/-(20D1 @/- B90AG 46/- 5670 10/~ DDD 10/- | DL68 13/- EBL21 11/- 34 10/~ | pg17 80/~ LP2 7/- PF818 14/-| U801 17/68 7803V 16/6
GAH6 10/- GEA8 11/- 10D1 8/-|20P1 10/~ ' 90AV 46/~ 5672 @/~ AC/8G 13/- DL91 5/ | EBL31 24/- | EF80  4/8 | FW4/500 ME1400 PL33 7/« UABCS0 8/~ y
6AJ8 5/3 6EVS 12/-,10D2  g/-,20P3 12/-|u0Cl 12/~ 5684 115/~ AC/TH1 8/- DL$2 @/~ EC86 11/8 EF83 9/6 12/~ 27/8 | PL36  10/~| UAF41 9/~ | Z900T 13/-

Head Office: WE WANT TO BUY:
44a WESTBOURNE GROVE, LONDON, W.2 . D e i T Sl e B i

Tel.: PARK 5641/2/3 A.R.B. A;;proved for inslpeuion ;nd surplus to requirements.
. ) ! i . € .

Cables: ZAERO LONDON e i

Retail branch (personal callers only)

85 TOTTENHAM COURT RD,, Please send foolscap s.a.e. for full list of vaives, tubes and semiconductors

LONDON W.2.Tel: LANgham 8403

WW—105 FOR FURTHER DETAILS

wWwWWw.americanradiohistorv.com
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@@@QTQELECTRDNIC COMPONENTS E@Q

SEMI-CONOUCTORS, BRAND NEW AND FULLY GUARANTEED
Nole - L IO

£ Il CHEAPEST EVER
' SOLID-STATE SALE

2G30

2G302
2G339A
2G374
2G381

IN42Se

BC107/8/9 ™™

2N3819 & 8-
2N2646 yuncnon 10/-

MOTOROLA
2N48]I UNIJUNCTION
SIMILAR 2N2646 T1543
BEN 3000, ETC.

69

STC

CRS3/40AF soov 12/6

TUNNEL
DIODE

10716 12/

SCAID {Fiom

GAMP

37/-
2N3055 s warr

POWER SiLICON NPN
254 13/~ 100+ N /- 15,'

POPULAR

2N2926 ranar- /-

BF180

MULLARD
UHF:AMPLIFIER

% A LOGIG

7-11 12
n/- 9/6  8/4
M- 976 84

ul %00
ul914
ul923 /- 12/6 1179
Five Page Data and Circuits
article 2/6
Larger quantity prices (100

and 1.000+) on application

LINEAR AMP.IC’S

CA3020 § Watt output 9 volt
supply 30/6
(Price includes free circuit
for Guitar/PA Amplifier ! )

TAA263 Tiny Mullard linear
only 17/6 - data on request.

CA3012 Wide band with
buit-in regulation 2776

CA3014 3 stage amp. with
Darlington output 32/6

SL701 Plessey lin. amp. for
PE circuits 18/~

ULTRASONIC
TRANSDUCERS

Operate at 40kc¢/s. Can be
used for remote control sys-
tems without cables or elec-
tronic links. Type 1404 trans-
ducers can transmit and
receive.

FREE: With each pair our
complete transmitter and re-
Ceiver circuit

PRICE £5.18.0 Pair
{Sold only in pairs)

8EST VALUE IN BRITAIN

40 Slicon Planar Transistors. TO-18 case. NPN & PNP mixed
Similar V40SA. PI46A. etc. Not tested or coded. Guaranteed
minimum 50% good

10 BFY50/1/2 type NPN TO5. Ptanar tested. not coded

10 PNP Silicon Planars. Similar BSX40/2N2904/A. 3 Watts. 100
Mc/s. Fully tested. Uncoded

30 Silicon Planar Transistors. TO-18 case. NPN type simila
BC107/8/9 range. Not tested or coded. Guaranteed minim
507 good

3 Silicon Power Transistors similar to BUYIl. TO-) case. Not
tested or coded. Gold plated cases

20 Germanium Tramsistors 2G371B. Case 5O-2, Fully tested 1o
makers’ specifications PNP Equal to OC?1 range. Not coded

29 Silicon NPN VHF Transistors. TO-18 case. Similar to BSY27
etc, Not tested or coded

20 Silicon Planar Transistors. Plastic type. NPN. Similar to
2INITOSST range. Not tested or coded. Guaranteed minlmum

good

20 Silicon Planar Traniheors. Plastic type. PNP. Similar to
2N13702. Not tested or coded. Guaranteed minimum 50 % good

16 Sillcon Rectifiers. Top-Hat case. 750mA 100 1000 plv.
Guaranteed minimum 807 good

12 Siticon Avalanche Rectifiers. Top-Hat case. |
1200 piv. Guarsnteed minimum 80 good

IS Silicon Eplraxial Planar Diodes—Sub-miniature.
Plessey. Exact ubstitute for IN914. etc. 100
coded

30 Part made Top-Hat Rectifiers (top connection broken. byt
plenty room to solder) 7S0mA up to 800 piv. Guaranteed
minimum B0 good

2G371B and SD19 are Manufacturers’ tested devices

Other un-coded stock are given type numbers a5 2 guide only

Money refunded if not satishied

All above packs post free in UK

Amp up

Type SDI19
perfect. Not

EXPORT SPECIAL: 10
exPort until August 1969

SILIGON RECTIFIERS \&

200mA 750mA 2 Amp 10 Amp PV 1A
6d /- 2/3 50 /6
9d 16 3 46 100
3o~ 29 s)- 200 8/6
2/- 2/6 a/- 8/ 300
3/- 9/6 400  9/6
- 39 -3 ggg
6/- 14/-

B2M 0-2-0'4 volts

of the above SALE goods are rererved for

2mA Selenium type
83M 0-2-0'4 volts ( 2{mA Selenium type
SIM 0:3-0'4 volts @ 10~1é6mA Sillcon

S4M 0-3-0°4 volts (@ 25-40mA Silicon

SOLAR DRIVE MOTOR
EPSOA Runs from sunlight activity on S4M cells {above)

PHOTOCONDUCTIVE CELL
CS120 20v 0'4 Watts Dark Res 110k ohms Min. R @ 10FC 7 2k
R @ 100 FC 80C ohms 19/8

SOLAR CELL KITS

DD190 Contains 4 Selenfum photocells and free 24-page
handbook 1"
Super assortment of 7 cells, 3 Selenium. 2 Silicon and 2
Sulphide. plus 24-page manual 58/6

TRANSISTOR KITS
DD180 Contains 2 Audio and | RF Transistor
plus free manual 1/4
DDI164 Conums Audio. RF, and Power transistors. Silicon solar
cell and germanium diode. With FREE manual 33/6

SILICON RECTIFIER KITS
DDI7S Contains 4 100 piv
DDI176 Contains 2 200 piv § amp diodes
DD177 Contains 2 400 piv § amp diodes

ALL INCLUDE FREE 24 PAGE MANUAL

ZENER DIODES
Available In the following voltages with a dissipation of | watt
and tolerance on 10%. All supplied with free manual describing
many interesting projects

39v. 4:7v, 5:6v, 6:8v, B:2v, 10v. 12v. 1Sv, 18v, 22v, 27v
ALL ONE PRICE

ZENER KIT
DDI170 Bargain pack—contains S popular 1 Wate diodes rlus
free project manual /6

39/6

K-421

amp diodes

m

TRANSISTOR SUBSTITUTION
Our TROI-C to TR10-C range are universal replacements for over
700 JEDEC (2N ) types. Prices in our FREE Cartalogue

FULL SEMICONDUCTOR CENTRE LISTINGS
DOZENS OF INTERESTING DEVICES IN OUR CATALOGUE.

WWW.americanradiohistorv.com

X-371 Wireless Sentry

plastic
89/
“DeC
12/8
BOOKS FROM STOCK
General Electric Translstor Manual.
ansistor N 1. $54

660 pages of data & circuits 29/¢
ages. | 28/~
lists over

1" Guide niistor dats b

elect stity
(ADD 2/6 POST & PACKING FOR ALL BOOKS)

many types of circuit. type P
ch or 18/~ dozen.
HEATSINKS. Suitable for 2 x OC3S. etc. A3 used in cc
equipment. Type 10D 6f

ALUMINIUM CHASSIS

6 x 4'x 21" with reinforced corners 6/9 each (P & P 1/6). Ally panel
to fit 1/6. Panociin panel to fit 2/-. Many other sizes in stock up 10
12 x 8 x 24" {see catalogue)

mmercial

MODULES

2 Watt Amplifier

Siren

Burglar Alarm

Metronome

Morse Oscillator 0/~
Lamp Flasher (Double) m/-
Mic. FM Transmitter 38/~
Tetephone Transmitter 38/~
R/Player Transmitter 3S/-
Gultar Transmitrer  35/-
35/-

Generous dlscounts to retallers
RS

gven on all

“.Line products.

Send for detalls now.

THYRISTORS -SCRs A

3A
9,
10

1"
12/6

ZENER DIODES

§ Warte 107 Tolerance—
Voltages

30 7 75 12 ALL
82 13 ONE

9”1 15 PRICE

10 16 3

each

See IR Panel for | Watt types
Full range 5 Watt alio in stock.

v GOMPONENTS 41—

RESISTORS | or Watt LOW NOISE CARBON FILM
10. 12, 1S, 16. 22. 17 33, 39. 47. 56. 68. 82 ohms and decades (x10.
x100. x1.000. x10.000) | Meg et<. 10 8"2 Megohms (10 tolerance)
PRICES: 1-25 4d, 26-99 3d. 100+ 2d (your selection } and/or
) Watt mixed).

SKELETON PRESET POTS. 20% Tol. Linear. Low nolse. Available
in sub-miniature or standard size. horizontal or vertical. 100, 250.
500. 1k. 2-Sk. Sk. I0k. 25k, 50k. 100k. 250k. 500k. 1 Meg. 2'S Meg.
S Meg. NEW PRICE: 1/= each or any selection of 12 preces 10/~

ELECTROLYTIC CAPACITORS (Mullard). 107 to +50
Subminiature (a)l vatues in 4F)
4V ] 4
50
JI

IIS

4 H 10
Price  1/6 w m Y-

MIN. POLYESTER CAPACITORS. Printed clrcuit type 250 Vdc
working. 001 001S. 0022, 74 each: 0031, 0047, 34 cach. 0068
3 9d each

VEROBOARD 0 15 Matrix FLUX COATED

24 x 307, 3/3. 2§ x 5. 30 x 3{". 3/10, M x 57.5/6. 3 x 187 18/-
BARGAIN PACK of 36 square inches all good size pleces only
10/- pack

VEROBOARD 01" Matrix. 3] x 2{7.3/9.

VEROPINS for 0-15°, 36 pieces 3/=,

VERO-CUTTER. 9/- each plus FREE SAMPLE PIECES

{HySTSEND

7 GOPTFOLD ROAD
» BRENTW0OOD
ESSEX
Telephone: BRENTWOOD 226470/1

Prices quoted are curremt at time of going
10 press and may be subject 10 vanation
Semiconductors offered bear Manutacturers
oreginal  markings and are  subject t0
our full replacement guarantee if not to
published  specifications We 00 NOY
offer TRe-marked semiconduciors.
Catalogue (1969) shortly avaitable free on
request  Past and Packing (First class) 1

per order Retail and Trade supphed. Export
enquines parmculas {f

GIRO No. 388-3159.
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APPOINTMENTS VACANT

DISPLAYED SITUATIONS VACANT AND WANTED: £6 per single col. inch.
LINE advertisements (run-on): 7/- per linc (approx. 7 words), minimum two lnes.

Advertisements accepted

Where an advertisement includes a box number (count as 2 words) there is an additional charge of 1/-. up to JULY 11 for the

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

AUGUST issue, subject to
space being available.

Wireless World, Dorset House, Stamford Strect, London, S.E.1.

No responsibility accepted for errors.

UNIVERSITY OF ST. ANDREWS
Department of Chemistry

Applications are invited from candidates
with an ordinary degree, H.N.C. or
equivalent qualification in Electronics for
the position of TECHNICAL OFFICER in
the Department of Chemistry. The
successful applicant will be expected to
assist in the servicing of spectrometers and
in the development of electronic equip-
ment. The new chemistry bullding Is
equipped with Mass Spectrometers (MS-902
and MS-10), N.M.R. Spectrometers (HA100
and R-10) and a Decca E.S.R. Spectrometer
in addition to I.R. and U.V. Spectrometers.
Salary in the range: £1,050-£1,400; grant
towards removal; pension scheme. Appli-
cations with the name of a referee should
be sent before |0th June, 1969, to the
Deputy Secretary, University of St
Andrews, College Gate, St. Andrews, from
whom further particulars may be obtained.

2266

University of Salford

Audio-Visual Media Centre;
Television and Film Service

Applications are invited
for the following posts:

EXPERIMENTAL
OFFICER (Ref VM/[2|WW)

To be responsible to the Director for the alignment,
testing and maintenance of the technical equipment
assoclated with the University Television and Film
Service—cameras, monitors, videotape recorders, tele-
cine, and sound recording and reproduction systems.
He will supervise all technical operations in the TV
studios, including picture quality and sound balance.

The successful candidate should have a degree or
equivalent qualification in Electrical Engineering. Some
understanding of closed-circuit TV operations and
experience of videotape recording would be an
advantage.

Commencing salary will be on the scale £1,095-£1,485
(bar)—£1,715 p.a.

TECHNICIAN (Ref VM/3/WW)

To work under the supervision of the Experimental
Officer in the Television and Film Studios. He will be
responsible for the adjustment, maintenance and opera-
tion of Studio equipment; cameras, lighting, and sound
facilities.

Qualifications should include the equivalent of “O”
level GCE passes in Mathematics and Physics (ONC
or City and Guilds Intermediate Technicians’ Certificate
will be considered acceptable). Candidates will be
expected to demonstrate knowledge of TV. Experience
in Television engineering will be an advantage.

Salary will be on the scale £815-£1,075 p.a.

COMMUNICATIONS -
INTERNATIONAL

Our clients enjoy the enviable reputation of being not only one
of Britain’s most progressive companies, but also one of the
world’s largest manufacturers of telecommunications and
electronics equipment. As such, they have made a substantial
contribution in the field of microwave communications electronics
and have pioneered the application of highly advanced systems
on an international scale.

The Company can provide virtually unlimited scope for a
really worthwhile career in one of the most stimulating and
challenging areas of work available today. With its expansion
activities, the Company is able to offer opportunities to

DESIGN DRAUGHTSMEN

who will have an O.N.C. or equivalent qualification and
machine, tool or model shop experience, preferably with some
practical electrical knowledge. They will be responsible for the
preparation and completion of drawings from sketches, and
the design of wiring and circuits, as well as mechanical/
electrical jigs. They will be able to work from advanced engineers’
drawings and specifications.

Salaries will be negotiable and will be generous in accordance
with experience. First-class working conditions in rural sur-
roundings. Assistance with housing. (Reference number

C/581/S/WW).

TEST TECHNICIANS

who will hold an O.N.C. in electrical engineering and/or have
considerable practical experience in the field of testing and
fault-clearing all types of land-line and microwave equipment.

Very attractive salaries and excellent opportunities for
promotion and advancement are offered.

The location is a modern, spacious plant in Basildon, Essex,
and the Company offers first-class working conditions in rural
surroundings. (Reference number C/582/S/WW).

Write to A K Appointments Limited, London W1A 1DS, or
telephone 01-734 6404 (day) or 01-734 2476 (after 5.30 p.m.)
for an application form, quoting relevant reference number.
Your identity will not be disclosed without your permission.

. 9 L . . i Wiy
Applications, giving detalls of age, qualifications and

experience, together with the names and addresses of 2 A K 3 Appo'N 'l MEN " S
two referees, should be sent to the Registrar, University :
of Salford, Saltord M5 4 WT, by 5 July, 1969, quoting Lottty W,
appropriate reference number.

2268 PROFESSIONAL AND MANAGEMENT SELECTION
SRR s T A T IE T
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RADIO SYSTEMS DIVISION

are required in U.K. and overseas

for Communications System Planning, Commissioning, Installation & Project Management

0000000 BRD

Qualified Engineers with experience in the radio commu-
nications systems fields, (in particular H.F. point-to-point
link, and Multi-channel radio relay) are invited to explore
the scope for advancement offered by the Radio Systems
Division of The Plessey Company.

Opportunity exists for broadening experience in the inter-
related activities of Systems Design, Installation Plan-
ning, Commissioning and Project Management — while
making fullest use of specific experience and interests
in any of these areas.

Some appointments will be based overseas: those based

Wireless World, Julv 1969

in this country may require some travel abroad. Success-
ful candidates will probably be between 25 and 40 and
can be from either industry or the Services.

Please write in confidence to the Technical Staff Manager, The
Plessey Company Limited, lliford, Essex.

PLESSEY ELECTRONICS

O 09990400900000 00

00000500200 C00000000000080000000000060000BGE

2278
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EAST AFRICAN COMMUNITY

Meteorological Department
requires

Sectional Engineer Grade Il
(Telecomms.)

To serve on contract for one tour of 21-27 months in the first
instance. Salary equivalent to £S.1417 — 1620 p.a. (basic) plus
an Inducement Allowance normally tax free, of £S.822 — 886
p-a. paid direct into officer’s bank in U.K. Gratuity 259% of
total emoluments. Generous paid leave. Education allowances.
Furnished accommodation at reasonable rental. Free passages.
Contributory pension scheme available in certain circumstances.

Candidates, up to age 45, must possess O.N.C. or City and
Guilds Final Certificate (Telecomms.) plus 7 years relevant
experience in telecomms. engineering. Equivalent experience in
one of the armed services is acceptable. Candidates must have a
good theoretical and practical knowledge of FSK, ISB and SSB
receivers and transmitters. A good working knowledge of Mufax

and facsimile transmitters and recorders, and of radar systems,
is essential.

The officer will be required to undertake the installation, main-
tenance and modification of meteorological radio equipment
and the operation and maintenance of radar equipment.

Apply to CROWN AGENTS, ‘M’ Division, 4 Millbank,
London, S.W.1,, for application form and further
particulars stating name, age, brief details of qualific-
ations and experience and quoting reference number

MzK /69o413/WF

WwWWW.americanradiohistorv.com
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WIRELESS
TECHNICIANS

The Home Office requires Wireless Technicians to
work on installation and maintenance of VHF and UHF
communications systems throughout England & Wales.

WE OFFER

: Starting salary upto £1130 (according
to age) rising to £1304 with additional
allowances if working in the London
area.

#: Good prospects of promotion.
#: 40 hour week with overtime payable.

:: 18 working days paid holiday a year,
rising to 30 days, plus public and
privilege holidays.

:#: Prospects of qualifying for a pension-
able post after one year's service.

WE REQUIRE

% City and Guilds Intermediate Telecom-
munications Certificate or evidence of
an equivalent standard of proficiency.

- Sound practical experience of con-
struction and maintenance of VHF and
UHF equipment.

= Working knowledge of modern work-
shop techniques.

For further information and application forms please write to:—

DIRECTORATE OF TELECOMMUNICATIONS, (W.W.)
HOME OFFICE, RUSKIN AVENUE,
KEW, RICHMOND, SURREY =58

A97 ‘

Product
Test
Technicians

Career Opportunities
with IBM Manufacturing

We need high calibre men to fill vacancies created by
promotion and programme expansion.

The job

Is to commission the latest IBM products and systems in
production at the Scottish plant, near Greenock, and
requires an intimate knowledge of the equipment under
test, which can include computers, punched card and tape
peripherals, magnetic disk and tape storage, high and low
speed printers, visual display units, multiplexors, Tele-
processing and optical character recognition equipment.
The products have to be tested thoroughly, and all faults
traced and rectified. The work is interesting and absorbing,
and the prospects for the right man are good.

Training

Will be a mixture of formal and “on the job” instruction.
We will teach you all you need to know about IBM equip-
ment—providing your basic knowledge is to the required
level.

Pay and conditions
Starting salaries will be excellent.

Benefits include a non-contributory pension, immediate
free life assurance and full sickness pay for up to 26 weeks
in any 12 months. The 254,000 square feet plant is modern
and situated in a pleasant rural valley. There is a subsidised
restaurant.

Working conditions are excellent and there are good
recreational facilities in the area. IBM will assist with
removal expenses where applicable.

The man

Will be at least 18 and probably less than 30 and have a
strong electronic background, with experience in, for
example, the testing of electronic preducts, maintenance
of radio, radar or TV or similar work in the armed forces.

He will probably have, or be near to attaining, a qualifi-
cation such as HNC, ONC, first class PMG, final RTEB,
or final City and Guilds (Course Nos. 47, 48, 49, 57, 300).
A knowledge of transistor circuitry and the use of oscillo-
scopes will be a distinct advantage.

If you have what we need, and are keen to join a
vigorous, expanding and up-to-the-minute industry, please
write, giving details of your age, experience and qualifica-
tions, and quoting ref. No. PT2/WW/g68
to: Personnel Selection Officer, IBM (2
United Kingdom Limited, 3
P.O. Box 30, Spango 9

pef

Valley, Greenock. I B M

www.americanradiohistorv.com
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There is scope,
variety and
responsibility as a

RADIC
TEGHNIGIAN

in Air Traffic Control

Join the National Air Traffic Control Service,
a Department of the Board of Trade, as a
Radio Technician and you have the prospect
of a steadily developing career in a
demanding and ever-expanding field.

Entrance qualifications: you should be 19
or over, with practical experience in at least one of
the main branches of telecommunications

Once appointed and given familiarisation
training. you will be doing varied and vitalwork on
some of the world’s most advanced equipment,
including computers, radar and data extraction,
automatic landing systems and closed-circuit
television. Work is based on Civil Airports such as
Heathrow, Gatwick and Stansted, Air Traffic
Control Centres, Radar Stations and other
specialist establishments

Starting salary is £869 (at19) to £1,130 (at 25
orover): scale maximum £1,304 (higher rates at
Heathrow), and some posts attract shift-duty
payments. Your career prospects are excellent and
every opportunity and assistance is given to study
for higher qualifications. The annual leave
allowance is good and there is a non-contributory
pension scheme for established staff

0000000000000000000000000000000000000000:
Send this coupon for full details and application form
To: Mr. A. J. Edwards, C.Eng., M.I.LE.E.. M.l.E.R.E.
Room 705, The Adelphi, John Adam Street,
London, WC2 marking your envelope 'Recruitment’

Name

Address.

WW/A1
Not applicable to residents outside the United Kingdom

NATCS National Air Traffic Control Service

000000000000000000000000000
0000000000000000000000000000

Wireless World, July 1969

'B/B/C|

STUDIO PLANNING AND
INSTALLATION DEPARTMENT

requires

ENGINEER (Method Study)

The postholder is required to study and analyse the procedures
and technigues employed at the various stages of planning
and installation work within the Department. He will be
required in collaboration with others in the Department to
devise quantified recommendations for improvement and to
monitor the effectiveness of these as they are implemented.

Applicants must have recognised electronic engineering
qualifications to degree standard and be able to demonstrate
an analytical and imaginative approach to a wide range of
problems. Practical experience in method study or value
analysis would be an advantage. Personal qualities are
important since the effectiveness of the post will depend
largely on the holder's ability to attract and maintain the
co-operation of others.

Commencing salary £2130 to £2360 p.a. in a scale having a
maximum of £2705 p.a.

Quoting reference no. 69.E.2127.W.W., apply for
application forms to the Engineering Recruitment
Officer, BBC, Broadcasting House, London W1A 1AA.

2264

ELECTRONICS EXPORT
SALES ENGINEER

based on PARIS

Rapidly expanding French electronics firm specialising
in T.V. and F.M. translators and transmitters seeks a
mature export sales engineer.

Candidates must
—speak and write absolutely perfect English

—like travelling. The work entails about 4 months a
year away from Paris. (Australia, Asia, the Americas)

—be at least 28 years old

—have at least 3 years technical/commercial experi-
ence in our field

—be technically and intellectually solid

—be commercially dynamic

Candidates are preferred who speak a little French
and Spanish

This is a responsible position

Exactly the right man will be offered a salary of at least
30000 F (£2,500) per year.

Curriculum vitae in English, in writing, with photograph to
L.G.T.—4 rue de Garches, 92 ST. CLOUD—France,
as soon as possible.

2276

www.americanradiohistorv.com
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A99

GOVERNMENT OF MALAWI

requires

TELECOMMUNICATIONS

OFFICER
[CIVIL AVIATION])

To serve on contract for one tour of 24-36 months in
the first instance. Salary in scale £955-£1905 a year
(inclusive of Overseas Addition), point of entry
according to experience. In addition, a supplement of
£196 — £244 p.a. is payable by the British Govern-
ment direct into officer’s bank in U.K. Gratuity at
rate of 259, provided officer completes 30 month tour.
Generous paid leave. Furnished accommodation.
Education and outfit allowances. Free passages.
Contributory pension scheme available in certain
circumstances.

Candidates, 25-45, should possess City and Guilds
Telecommunications Technician’s Certificates (Inter-
mediate) plus at least two ‘B’ year certificates and in

addition not less than four years’ experience in radio/
radar maintenance after serving a recognised appren-
ticeship or similar training. Applicants lacking formal
educational qualifications but with extensive experi-
ence can be considered.

The officer will be responsible for the installation and
maintenance of telecommunications and radio navi-
gational equipment at airports throughout Malawi.

Apply to CROWN AGENTS, ‘M’ Division, 4
Millbank, London, S.W.1., for application form
and further particulars stating name, age, brief
details of qualifications and experience and
quoting reference number M2K/681117/WF

UNIVERSITY OF SOUTHAMPTON

Department of Physiology
and Biochemistry

SENIOR TECHNICIAN to undertake
developmental and maintenance work in
electronics workshop. Experience in con-
struction and maintenance of electronics
equipment wused in advanced scientific
laboratories preferable. The person appointed
will be expected to fill a vital role in a rapidly
expanding research and teaching department.
Salary scale: £957-£1,195 per annum plus
supplementation for approved qualifications.
Applications, giving details of age, qualifica-
tions, experience and the names of two
referees should be sent to the Deputy
Secretary, The University, Southampton,
SO9 S5NH, quoting Reference WW. 2221

UNIVERSITY OF KENT
AT CANTERBURY

Applications are invited for a post of
technician from 1st August, 1969, on the
salary scale £722-£1,007 for the Uni-
versity’s audio-visual aids service. The
person appointed will assist in the operation
and maintenance of the University’s closed
circuit television network which is to come
into operation in the autumn together with
work on other audio-visual aids.

Further particulars and application forms
may be obtained from the Registrar,
Beverley Farm, The University, Canter-
bury, quoting reference T.69/4.

2227

ELECTRONIC
TECHNICIANS

Marconi can offer you
Attractive salary. Annual salary reviews
Good working conditions. 37-hour working week
Non-tied housing in a new town
in certain circumstances

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.

Marconi 22008

1966 1967 1968 1969

Please telephone or write for an application form to: Mr. R. MclLachlan,
Personnel Officer, The Personnel Dept, The Marconi Company Limited,
Christopher Martin Road, Basildon, Essex. Phone : Basildon 22822.

Member of GEC-Marconi Electronics Limited

WwWWwWWwW.americanradiohistorv.com
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APPOINTMENTS

A100

GLOBE TROTTERS

We need Engineers with a yen for travel to commission our
Radio Equipments which are selling in ever expanding world
markets.
If you have experience on high power HF Equipments or Ground
Navigational Aids. and would like to see the world at our ex-
pense. then we want to hear from you. You will be responsible
for carrying out trials and handing equipment over to the cus-
tomer in good working order. You may also be required to
instruct the customers engineers and take charge of teams of
local labour.
You should be between the ages of 25 and 45, highly mobile
and preferably single {(most jobs are unaccompanied).
You should have an H.N.C. in electronics. and comprehensive
understanding of modern circuit theory. and preferably prac-
tical experience in the field.
In return you will receive an excellent salary with generous
allowances for overseas travel.

Please write or phone:

Tom Anderson.

Personnel Officer.

Radio Products Group.

Standard Telephones and Cables Ltd..
Oakleigh Road. New Southgate. N.11
Tel: 01-368 1234. Ext. 2578.

ENGINEER

Overseas
Telemetry-
Telecommunications

BP wish to recruit an engineer qualified to H.N.C. standard, to operate and
maintain a telecommunications/telemetry network in the Arabian Guilf.

Applicants, aged 25-35, should have experience with microwave radio, solid state
digital data telemetry and control systems. Ideally, they should also be conversant
with modern medium power, MF, HF and VHF single and multichannel radio,
radar and small auto telephone exchange.

The posting will not provide married accommodation, but three weeks leave
granted in U.K. after three months in the Gulf. Two-year contract initially with
possibility of pensionable service.

Please write giving brief details of age, qualifications and experience, quoting
reference F. 645/2/8/9WW to:

Mr. M. J. Telfer,

External Recruitment,

The British Petroleum Company Limited,
Britannic House, Moor Lane,

London, E.C.2.

WwWww.americanradiohistorv.com
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Science Research Council

RADIO AND SPACE
RESEARCH STATION

Staff are required for research on radio
techniques used to study the Earth’s environ-
ment and to provide basic information needed
in the development of communications. The
work involves the design of apparatus,
measurement programmes in the laboratory
and in the field, and the analysis and interpre-
tation of results. The programme includes
experiments in rockets and satellites, often in
close liaison with Universities. Posts are
mainly at Slough but some staff are needed for
work near Winchester using the Station's
82 ft. steerable aerial.

Posts are available for qualified Electronics
Engineers and Physicists as Assistant Experi-
mental Officers. Well-qualified people over
the age of 26 with several years’ research or
other suitable technical experience can be
appointed in the higher grade of Experi-
mental Officer. A.E.O's can also be appointed
with A leve! passes and could be given oppor-
tunities for further study to gain higher
qualifications.

QUALIFICATIONS

University or C.N.A.A. degree, H.N.C. or
equivalent qualification. Applicants under 22
years of age require five G.C.E. passes, two of
which must be at ‘A’ level in science or mathe-
matical subjects.

SALARIES

A.E.O. between £650 and £1,385. Commenc-
ing salary at 26 years or over £1,150.

E.O. Dbetween £1,514 and £1,910.

Non-contributory superannuation scheme.

Please write or telephone SLOUGH 24411
for an application form.

The Secretary,
Radio and Space Research Station,
Ditton Park, Slough, Bucks.

2224

AGRICULTURAL RESEARCH COUNCIL

Unit of
Invertebrate Chemical Physiology

Applications are invited for the post,
described below, in the newly formed
Unit of Invertebrate Chemical Physiology
under the Hon. Directorship of Professor
A. W. Johnson, F.R.S., of the University
of Sussex. The appointment would
however be to the Sub-Unit which is
under the direction of Dr. J. E. Treherne
and is situated at the University of
Cambridge.

ASSISTANT EXPERIMENTAL
OFFICER with experience in the design
and construction of electronic laboratory
equipment, to work with a group carrying
out research on comparative Neurophy-
siology and membrane biophysics.

Qualifications

A.E.O., age 22 and over—pass degree,
H.N.C. or equivalent: under 22, G.C.E.
in 5 subjects including 2 at advanced level.

Salary Scale: Assistant Experimental
Officer £650 (at age 18) to £1,150 (maxi-
mum starting salary at age 26 or over)
to £1,385.

Applications with two referees to:
Dr. J. E. Treherne, University of
Cambridge, Department of Zoology,
Downing Street, Cambridge.

2269
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RADIO
TECHNICIANS

INSTALLATION AND MAINTENANCE
£1100-£1500

THE WORK

Opportunities exist for Radio Technicians to
undertake interesting work involved with the
maintenance and installation of equipment at
airfields, inland and marine mobile networks
and on North Sea drilling rigs.

THE REQUIREMENTS

Applicants should have experience in one or more
of the following types of equipment.

* VHF/UHF base station/mobile equipment.

* HF Receivers and Transmitters up to 1KW
using SSB, ISB and FSK techniques.

* Remote control systems operating over GPO
landlines.

* Teleprinters and Telegraph machines and
error correction equipment.

Applicants must have a UK driving licence and
be willing to work outside working hours on a
call-out roster basis.

THE OFFER

The posts offer excellent career prospects and
you would be based at Southall and London
Airport. Benefits include membership of a good
Contributory Pension and Life Insurance
Scheme and concessions on holiday air fares can
be obtained to most parts of the world after
one year’s service.

THE COMPANY

IAL are a fast expanding world-wide company
engaged in the fields of communications,
aviation services and engincering.

Please write stating brief details of age and
career to date to: Personnel Officer (R), Inter-
national Aeradio Limited, Aeradio House,
Hayes Road, Southall, Middlesex.

2228

— _—

ELECTRONICS ENGINEER

Required by MEDICAL RESEARCH
COUNCIL CYCLOTRON UNIT. Age 25
minimum. Pass degree, H.N.C. or equivalent.
Several years practical experience, used to
modern semiconductor techniques. To join small
group concerned with the design and construc-
tion of equipment of high engineering standard
for use on and around the M.R.C. cyclotron,
varying from integrated circuits to high current
power supplies. Technical Officer category.
Starting salary £1,169-£1,518 according 1o
age and experience.

Initial application, giving career particulars,
should be sent to the Director, M.R.C.
Cyclotron Unit, Hammersmith Hospital,
Ducane Road, London, W.12.

2230

APPOINTMENTS

Al01

Use your HND with the
New Post Office in
COMMUNICATIONS
ENGINEERING

The Post Office, with its £2000 million development
programme is in the top ten of the world’s industrialised
concerns and offers you tremendous scope for the application
of your talents.

You will find yourself in the expanding world of communi-
cations assisting in planning, design and management of
such demanding projects as:

Electronic telephone exchanges

Postal mechanisation

Digital and analogue transmission and switching systems
Application of computer techniques

Micro-wave radio and satellite communications

To be eligible, you need ‘O’ level English Language
and one of the following: HND in electrical or mechanical
engineering or in physics, IEE (pts. 1, 2 & 3), IERE
(sections A & B), LMECH.E. (pts. 1, 2 & 3), or CEI
(pts. 1 & 2) in subjects acceptable to one of the institutions
nameg, or exempting qualifications. Starting salaries
can range up to £1397 (Inner London).. There are good
prospects of promotion to posts with salaries above £2000
in four to five years.

For full details ask your operator for a

free call to

FREEFONE 284. Or write to:

Richard Mayne B.Sc. (Eng), C.Eng., MIEE,
Post Office Appointments Centre,

(ref. no ZH. 155/77/1),

23 Howland Street, LONDON W1P 6HQ.

EEINEW
POST DFFECE

RUGELEY STAFFORDSHIRE

TEST ENGINEERS

%?};u%%gf ,J;ﬁ;f,'},‘, ;?%ﬁ;m?fwmﬁf Severaldv'acaimcti_es have:darisen forf englineersdwho _wishdto tbe

ably qualified persons for the following: engaged in testing a wide range of valve and semi-conductor
ASSISTANT LECTURER IN MARINE industrial control equipment, including digital systems. A working
e o e e e g e knowledge of electrical/electronic circuitry is essential.
qualifications and/or teaching experience an advan- s z 2 2
tage, taken into account when fixing salary, based | These are interesting permanent staff situations, and the salary

T iy l paid will be commensurate with ability and experience.
ASUSTANT, LECTURER, 1N, JMARISE | Company is situated i dings, and yet
. 1cants must AL,

B et e g P The Company is situated in rural surroundings, and yet is close

Radar experience as a marine Radio Officer and/or | to several large towns. Housing is available at moderate prices.

service engineer.
SIS0 e o tutle | plimEw 1489, Applications for these positions, stating age, qualifications and previous

el eny T SRR oe HHASNFO relevant experience, should be addressed to the Personnel Officer.

experience, education, present salary, etc.
2271
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APPOINTMENTS

A102

ELECTRONIC
TECHNICIANS

are required to work on calibration, fault-finding and testing of tele-
communications measuring instruments. The work is varied and will enable
technicians with experience of r.f. circuits to broaden their knowledge of the
latest techniques employed in the electronics and telecommunications
industries by bringing them into contact with a wide range of the most
advanced measuring instruments embracing all frequencies up to u.h f.

Entrants may be graded as Testers, Test Technicians or Senior Test
Technicians according to experience and qualifications. Our expanding
production programme geared to our recognised export achievement
provides security of employment combined with good prospects of
advancement, not only within these grades, but into other technical and
supervisory posts within the Company.

Salaries are attractive and conditions excellent. A Pension Schemeincludes
substantial life assurance cover provided by the Company. Assistance with
removal may also be given in appropriate cases. Please apply in writing,
giving brief details including age, experience and salary to

The Recruitment Manager,
Marconi Instruments Ltd.
Longacres, St. Albans, Herts.

Member of GEC-Marconi Electronics Limited

Wireless World, July 196$

CITY AND COUNTY OF BRISTOL
BRISTOL TECHNICAL COLLEGE

DEPARTMENT of NAVIGATION
MARINE RADIO and RADAR

Applications invited for following posts:
Ref. No. L696/40/1

LECTURER GRADE 1l
in RADIO and RADAR

Duties to commence Ist September 1969, or
as soon ag possible thereafter.

Applicants must hold a First Clasg P.M.G.
Certificate in Wireless Telegraphy and the
B.O.T. Radar Maintenance Certificate. Addi-
tional qualifications such as H.N.C. (Elec-
tronics) Aircraft Radio Maintenance Engineer’s
Licences A and B an advantage.

Ref. No. L696/41/1

LECTURER GRADE |
in RADIO and RADAR

Duties to commence on Ist January 1970,
Applicants must hold a First Class P.M.G.
Certificate in Wireless Telegraphy and the
B.O.T. Radar Maintenance Certificate,
Additional qualifications an advantage.
Salary Scales: Lecturer l .. £1,725-£2,280
(under review) Lecturer |* .. £1,035-£1,735
* A higher salary scale for candidates with
degree or equivalent qualifications. Starting
salary dependent upon teaching and industrial
experience.
Further particulars and application forms (to
be returned within fourteen days of this
advertisement) from Registrar, Bristol Tech-
nical College, Ashley Down, Bristol BS7 9BU.
Please quote appropriate Reference Number in
all communications. 2265

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.

ELECTRONIC ENGINEER
required by leading telecommunications
company, experience in digital techniques and
modern telephone and telegraph equipment
desirable.

TELEPRINTER MECHANICS
Top grade teleprinter mechanics required with
experience in Tele-type and CREED equipment,
knowledge of electronics and general telegraph
circuits advantageous.

Good prospects, Non-contributory pension plans.

COMMERCIAL CABLE COMPANY

Mackay House, Wormwood Street, E.C.2
2236

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 Fraining, 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 c R

85

www.americanradiohistorv.com



www.americanradiohistory.com

APPOINTMENTS

Wireless World, fuly 1969 A103

SITUATIONS VACANT

AIRCRAFT RADIO ENGINEERS and Mechanics with
specific workshop experience in one of the follow-
ing: VHF/HF, ILS/VOR, ADF or WEATHER RADAR.
Pension Scheme. 3 weeks holiday per year. Apply:
MANAGING DIRECTOR, Alr Transport (Charter)

Willow Road, Colnbrook, Bucks. Tel.:

(C1l) Ltd..
Colnbrook 2654. L2291

A FULL-TIME technical experienced salesman re-
quired for retall sales: write giving detalls of age,
previous experience, salary requlred to—The Manager,
Henry's Radlo, Ltd., 303 Edgware Rd., London. w[g_‘

B B.C. has a vacancy in Engineering Division for
« HEAD OF PRODUCTION UNIT, DESIGNS
DEPARTMENT. He will be responsible for the overall

manufacture of prototype electronic units for use by

the television and sound services. These units are o 2 . . .
B e e Whirtr [ dutmmstin Vacgncnes are available in five of the Board's Areas for Fourth
T o P e the work of the techmiclans. Assistant Engineers to work in the telecommunications field. A large
instrument makers and wiremen In the Model Shop supervisory control and indi i H

nl::d will also be respontslbl&, for “Ae ?E:er:‘uo::m?(t tl;: m:chanicrayl type is being'?::t:::;:; ,SVStef: :f an edlectromc, electro-
Department’s component stores. Applicants s! In eac n i
Qualified engineers, possessing HNC or the equivalent are required. in the fi L& 'rea a L these eng.nn(?ers
iy ;lec:,,c'a}( e“fdé';en“’ lllTheybl mc‘:t r;gssczs:trlil:ilel q . In the first case, to assistin the installation. commission-

C| nowle as w enable em N - - .

Kledunioal khow ies ao W] O S aeihiat ing and maintenance of this equipment, but they will ultimately have
point of view. Experlence of the problems involved in opportunities to work in private automatic telephone equipment

development work in the electronic field and a know-

ledge of drawing ofiice practice would be an advantage. mobile radio and other telecommunication equipment within the

Commencing salary £2,130 to £2,360 p.a. in a scale 8
having a maximum salary of Ef.’mbx pa. C&uo::nx oard
reference no. G69E.2126W.W. apply or appllcation ) . .
g:r:né to the Engineering Sl Officer, [E;gicl During the first period of service, the selected engineers will be
roadcasting House, ndon, - g .
required to work in Areas other than the one in which they are

ELECTRONICS ENGINEER required to develop appointed for traini d A ) ]

instruments for blochemical research and maintain ., for training and assistance with the supervisory control
and modity exllsn;ml equipment. Pravlou:uexpe;lenﬁe SChemeprogrammes
with electro-optical instruments an advantage. ppll- -
Ol ol o méucing sarary £ 1300: &40, Applicants should have a good basic knowledge of electronics and
BT rnies aedionl Botioor. e, preferably of automatic equipment. They should have obtained a
s.W.1. (2282 technical education to C. & G. final certificate or to O.N.C. or H.N.C.

NGINEERS interested in spare time writing income level in suitable subjects.

please contact Technical Journalist and indicate L ,
electronic subjects on which they are prepared to Salary within the range £1.345/£1,715 p.a. plus £60 p.a. N.J.B

write. Box W.W 2283 Wireless World. o
Conditions.

calibration of electronic test equipment. Apply:
. J. WHITTEMORE (AERADIO) LTD., Biggin Hill
Aerodrome, Kent. Tel: Biggin Hill 2211. [2292

EXPERIENCED ENGINEER required for repair and
A

Applications should be made to the Manager of the appropriate Area at
the address shown below, before 30 June 1969.

HILIPS RECORDS LIMITED have a vacancy for Manchester Area: Linley House, P.O. Box 493, Dickinson Street,

an Electronics Engineer in the Maintenance
Department. Applicants would be responsible for the Manchester M§0 1RR.
malintenance and servicing of disc transcription and South Lancashire Area: 2 St. George's Road, Bolton.

tape duplicating equipment. A thorough knowledge of B -
latest transistor techniques and up to date test equip- Peak Area: Union Street, Oldham

ment will also be required A good knowledge of w H o .
Neumann Cutting Lathes would be an advantage. es',LancaSh"e A_rea' Hartington Road, Preston PR1 8LE
Candidates should be between twenty-three and thirty Pennine Area: Jubilee Street, Blackburn.

yewrs old and should possess H.N.C. or O.N.C. in elec-
tronics. Please apply in writing to the PERSONNEL
MANAGER, Philips Records Limited, Record Works, - o

walthamstow Avenue, London, E.4. 2284 norwe e ec r|C| y

EDIFON LTD. require fully experienced TELE-

COMMUNICATIONS TEST ENGINEERS and
ELECTRONICS INSPECTORS. Good commencing
salaries. We would particularly welcome enquiries
from ex-Service personnel or personne! about to leave
the Services. Please write giving full details to—
The Personnel Manager. Redifon Ltd., Broomhill Road,
Wandsworth, S.W.18. [26

THE University of Sheffield. C.C.T.V. Engineer.
Applications are invited for the post of ENGINEER
in the CLOSED CIRCUIT TELEVISION SERVICE
tenable from 1st October, 1969, to take charge of all
technical aspects of the work, including the operation
and maintenance of the present equipment, distribution
and the planning of future developments. Applicants
should be university graduates or have comparable
professional qualifications in electronlc engineering and
good experience in broadcasting or C.C.T.V. The
appointment will be made in the academic grade of
Senior Experimental Ofticer; salary in the range of
£1,685-2,565 with F.S.S.U. provision. Further particu-
lars from the Registrar, to whom applications (4 copies)
should be sent by 30th June, 1969. Quote Ref.: R.2/BH.

{2293
NIVERSITY OF BRISTOL. Department  of
Physiology. Electronics Technician required for

development work. Previous experience of blological

work would be an advantage although not essential. )
Salary according to age. qualifications, and experience.
Applicants should send full details to THE SECRE-

TARY. Department of Physiology, The Medical School,
[2

University walk, Bristol, BS8 1TD. 285

WWE_HAVE VACANCIES for Four Experienced Test We have a number of vacancies in our Production Test Departments
gineers n our (¢] t 154 E

Applicanis are preferred ;hg‘?;,i.’,“,;,;:,,.m‘;":? oo for experienced faultfinders and testers.

nding an esting o obile VHF and UHF Mobile i 3 5 2 "

Equipment.  Exceilent Opportunities for promotion due Knowledge of transistor circuitry and experience with Colour Receivers
§ ramme. ease A& SO o . . . . .

Manager, Pye Telecommunications Ltd., Cambridge together with R.T.E.B. Final Certificate or equivalent qualifications

Works. Haig Road, Cambridge. Tel. Cambridge 51351, :

Extn. 327. 77 reqUIred-

These will be staff appointments with all the expected benefits.

SITUATIONS WANTED Applications to:

HYSICIST, Experlenced Graduate, OPtics and Works Manager,
ciiting, 41ty oot Frmch and " Cetmas.—Phans Rediffusion Vision Servi
Sl _otn _gor .—Enpas ediffusion Vision Service Ltd.,
Fullers Way South
1
L ANES Chessington, Surrey (near Ace of Spades).
MATEUR  Construct: sidi! Hendon. N.W.
London, deslr:.-lss ?;c :;nta::g an?)%her f:: ?olllnborate Phone: 0|-397 54| ' 83

radio construction, etc. Box W.W. 2290 Wireless world.
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Speech & Visual

Our steadily increasing volume of

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

BRITISH z RELAY

The General Manager,
Special Services Division,
British Relay House,

41 Streatham High Road,

business, at

sent to:

S.w.16. 222

Continued expansion within the Company’s Ilford region creates
vacancies for Planning Engineers with experience allied to one of
the above activities. Successful applicants will have sound
engineering background giving wide knowledge of electronic test
equipment, assembly techniques or machining processes. A
qualification at ONC level is desirable. Realistic salaries will be
negotiated and there are attractive prospects within this progress-
ive organisation. Replies giving details of experience and quoting
reference ILF/831/P to the Technical Staff Manager, The Plessey
Company Limited, Ilford, Essex.

Wireless World, July 1969

PLANNING
ENGINEERS

required in the fields of

ELECTRONIC TEST GEAR
ELECTRONIC EQUIPMENT ASSEMBLY
ELECTRICAL ROTATING MACHINERY
PRECISION MACHINING

pLessey (@)

ARTICLES FOR SALE

ACY28 0C81/0C72/0CT1, TESTED, 30 for 10/-;
0Cc22, 0C25, OC35, 5/-. Post 1/-. BELL, 59 Fair-
field Drive, Monkseaton, Northumberland. (385

AF SIGNAL GENERATOR Type HIB Radivet Type
211 “Levell’’ Transistor AC Voltmeter type TM2B.
As new. never been used. what offers?—J. WADEY,
23 Pudding Lane, Maidstone 53034. (2288

AMPMETERS. 6 in. Dial Flush Type. A.C. or D.C.
15, 30 or 50 amp. New & Boxed. Ex-Gov., 45/- ea.
Post-Pald. H. W. ENGLISH., 469 RAYLEIGH RD.,
HUTTON, BRENTWOOD, ESSEX. (86

UTOMOBILE STEREO 8 track Tave Player, 12 volt.
A £27. Two Loudspeakers, £3. Box W.W. 379 Wire-
less World.

BATTERY CHARGERS—240 volt Heavy Duty 12 volt
15 amp. compact Battery Chargers—fitted 0-20 amps
2” meter, fuse, battery and mains leads. on-off switch
and variable control giving 3 charging rates. This
"Power Imp’* is carefully load tested—spares and
service guaranteed from manufacturers-- £9.17.6.
carriage (ree.—MALDEN TRANSFORMER SUPPLIES,
134 London Road, Kingston-on-Thames. Phone 01-546
7534.—QGiro A/C no. 307-3157. [2286

BBCZ KITS and T.V. SERVICE SPARES. Suitable for
Colour: Leading British Makers dual 405/625 six
position push button transistorised tuners £5 5s. 0d.,
405/625 transistorised sound &  vision IF panels
£2 15s. 0d. incl. circuits and data, P/P 4/6. Basic dual
purpose 405/625 transistorised tuners incl. circuit
£2 10s. 0d., P/P 4/6. UHF list avallable on request.
UHF tuners. PYE/EKCO Incl. valves 55/-, P/P 4/6.
EKCO/FERRANTI 4 position push button type, inel.
valves, leads. knobs £5 10s. 0d., P/P 4/6, SOBELL/
GEC UHF tuner kit incl. valves, right angle slow
motion drive assy, leads, fittings, knobs, instructions
£5 18s. 6d., P/P 4/6. FERGUSON 4 position Ppush
button transistorised UHF tuners incl. leads & knobs
£5 15s. 0d., P/P 4/6. SOBELL/GEC 405/625 IF & out-
put chassis incl. circuit 42/6, P/P 4/6. Ultra 625 IF
amplifier plus 405/625 switch assy incl. circult 25/-,
P/P 4/6. New VHF tuners, Cyldon C 20/-, Ekco 283/
330 range 25/-, Pye CTM 13 ch. incremental 25/-, P/P
4/6. Many others available incl. large selection channel
colls. Fireball tuners, used good cond. 30/-. Push
button tuners RGD 612/619 type used good cond. 30/-,
P/P 4/6. LOPTs, Scan colls, Frame output trans-
formers. Mains droppers etc., available for most popu-
lar makes. TV signal boosters transistorised PYE/
Labgear B1/B3, or UHF battery operated 75/-. UHF
malns operated 97/6, UHF masthead 85/-. post free.
Enquiries invited, COD despatch avallable. MANOR
SUPPLIES, 64 GOLDERS MANOR DRIVE. LONDON,
N.W.11. CALLERS 589B, HIGH ROAD, N. FINCHLEY,
N.12 (near GRANVILLE RD.). Tel. 01-445 9118. [60 |

BRAND New Miniature Electrolytics with long wires,
15 volt, 5, 1 5, 6, 8, 10, 15, 20, 30, 40, 50,
100. 200 mfds. 7/6 per dozen, postage 1s.—THE C.R.
SUPPLY CO., 127 Chesterfield Rd., Sheffield S8. [382

BU[LD IT in a DEWBOX quality Dlastics cabinet.
2 in. X 2} in. X any length. D.E.W. Ltd. (W),
RIngwood Rd.. FERNDOWN, Dorset. S.A.E. for leafiet.
Write now—Right now. (6

CLEARANCE stock of Belling & Lee electronic equip-
ment consisting of masthead amplifiers with terminal
units and power packs, Eliminoise receiver transfermers,
fuseholders with neon Indicating lamps, television mains
filters with and without leads, instrument transformers.
Large quantity for sale at knockdown price.—S. G.
Young, 154-156 Blackiriars Road, London, S.E.1. Tel,
01-9288 3131. [2287

LEKON Special Offers. Mullard Pot Cores, LAl,

LA2, LA2402, LA2406, 7/6; LA4, LA5, LA6, LAT,
LA2303, LA2503, LA2504, LA2509, 12/6. RM4 Metal
Rectiflers (250 V 250 M/A) S5/-. Assorted Wire-wound
Resistors, 100 for only 12/6. Green Disc Ceramic
Capacltors, 3d. each, 100 for 20/-, 500 for £4, 1,000
for £6. BY100 Rectifiers, 3/3.—ELEKON ENTER-
PRISES, 30 Baker Street, London, WIM 2DS. Telephone
01-486 5353. [3m

M/MW/SW, 10T/RADIO, 95/- 1.000, Sets, C.LF.,
London, also bulk. D/Batteries,—Advertiser,
10 Athenaeum St., Plymouth. [380

OW to Use Ex-Govt. Lenses and prisms. Booklets.
Nos. 1 & 2, at 2/6 ea. List Free for S AE. H W.
ENGLISH, 469 RAYLEIGH RD., HUTTON, BRENT-
WOOD. ESSEX. [87

ICROWAVE Standing wave indicator bridge
1M 81/UP new condition, and bolometer bridge,
both for £20. Box W.W. 381 Wireless World.

EW MOTOR GENERATORS. 12 volt Input, 240v.
output, 200w, £3 17s. 6d. H. duty Twin 400w,
£6 10s. 0d. C. paid. C.O.D. 3/6 ex. S. S. O'Brien,
1 Hightown, Waterfoot, Rossendale, Lancs. [358

UT DRIVERS in 22 sizes B.A. A/F & N.M. Send
8.A.E. FOR LISTS to Bargain Spot, 268 London
Rd., Croydon. [368

OLARTRON CD.711S/2 oscilloscopes, dual beam,

excellent working order, £90 each. Carriage extra.
—GOODWOOD TERRENA LTD., Goodwood Aerodrome,
nr. Chichester. [2289

www americanradiohistorv. com

'HE IDEAL PANEL Mounting Meter Movement for
any Sensitive Test Meter, etc. 200 Micro Amp
F.S.D. 4{"X43" In clear olastic case. Our speclal price
only 39/6. P. & P. Free. Limited number only. Walton'’s
Wireless Stores, 55A Worcester Street, Wolverhampton,
Stafls. {7

FO DETECTORr CIRCUITS, data, 10s. (refundable).

Paraphysical Laboratory (UFO  Observatory),
Downton, Wilts. {369

IRELESS WORLD, 1933 to 1964 inclusive. Would
welcome offer as alternative to destroylng.

Pilsbury, 34 Hillcrest Drive, Little Sutton, Wirral.
[384

EDUCATIONAL COMPUTERS

For all materials connected with the educational use
of the computer. Advisory department staffed by
qualified science and mathematics teachers, free to
educationists and amateurs. Digital computers,
analogue computers and peripherals bought and soid.
Realistic prices.

COMPUTER TRAINING PRODUCTS
Lordship Lane, Letchworth. Letchworth 4536

EQUIPMENT FOR SALE

EMI Type L2B professional portable taperecorder,
with manual, £25.

Brookes & Gatehouse, D.F. RX with hand bearing
compass and loop ant., £45.

2 eype TS 13 AP 3cm signal generators, with manual,
£25 each.

TS 12 AP Standing Wave Meter, £25.

R65/APN9 Loran Rx, includes ‘scope & position
indicator, £45,

TS-45A/APM 3 3cm signal generator, £30.

EMI Type 6097 and 9524B photomultiplier, new,
£6 each.

Bases for above, 10/6 each.

2 Pye "Reporter” Car Radio Telephones, with
Manual, £15 each.

Murphy 405 line CCTV Camera P.U. and Sync.
generators, Zoom lens, focus and zoom remote
control motors, all perfect, £125.

Collins TCS 12 Mobile TX/RX 75 watt RF complete
dynometer ANT tuning unit and cables 1.5/12
MHZ, £40.

Radar TV video and sync. generator, £5,

TS-33/AP 3cm wavemeter, £S5,

Indicators, Magnesyn Compass. £5 each.

Beam antenna drive motor and gear unit, £3 10s,

each.
4K > 49 bit word 3usec. core store by Plessey, brand
new, £250 o.n.0.
DONALD BLAKEY LTD., 24 Dover Road,
St. Annes-on-Sea, Lancs., Tel. St. Annes 21053,



www.americanradiohistory.com

APPOINTMENTS

Wireless World, July 1969 A105

AL itiiiied 000000000000 600000000000

AND SECONDHAND
IGNAL generators, oscilloscopes, output meters, wave

: Technical Author

e

T ——— DATA PROCESSING AND ELECTRONICS

voltmeters, frequency meters, multi-range meters,
etc., etc., in stock.—R, T. & . Electronics, Ltd., Ash-

RO Rx3s, etc.,, AR88, CR100, BRT400. G209, S640,
etc., etc., in stock.—R. T. & I. Electronics, Ltd.,

ville Old Hall, Ashville Rd., London, E.11. Ley. 49?&
Ashville Old Hall, Ashville Rd., London, E.l1l1. Ley.

4986. {65

We require an additional team member for our technical publications section to work on com-
mercial system handbooks, air technical publications. tender proposals and reports.

The work covered by this section Is of a wide variety, including editorial tasks and personal
NEW GRAM AND SOUND initiative is encouraged.

EQUIPMENT Civilian candidates should have a good technical background and at least two years suitable
experience as an author, [.T.P.P. or .T.A.l. qualifications would be an advantage. Ex-service
candidates with a good electronics or signals background and experience in writing or

ONSULT first our 70-Page illustrated equipment ¢ i [ [ i
instructional duties will also be considered.

catalogue on Hi-Fi (5/6). Advisory service. generous
terms to members. Membership 7/6 p.a.—Audio Supply
Association, 18 Blenheim Road, London, W.4.
01-995 1661, {27

LASGOW.—Recorders bought, sold, exchanged;
cameras, etc., exchanged for recorders or vice-
versa.—Victor Morris, 343 Argyle St., Glasgow, (:[121

Please apply to Mr. W, D. Halsall, The Plessey Company Limited, Electronics Division, 39 Cheapside,

PLESSEY ELECTRONICS &

2232

TAPE RECORDING ETC.

DYNAMIC LEARNING MACHINE. Whether or not
vou own a tape recorder send now for Catalogue of
accessories such as Time Switches, Piliow Speakers,
Special Tapes for Learning, Language Courses, GCE
Courses, Professional Courses, etc., etc. Credit Terms

available. Get with it! Take advantage of these new, CITY & COUNTY OF BRISTOL

simpler, faster educational techniques. Courses and

i v al ilable for cassette recorders.
;cacsesssg;::qs'no;e:“i(; ;.i‘l{:bi:imels. mim:rove Del;sonrali{;. BRISTOL TEcHNIcAL GOLLEGE
R T o Mntlers b e Ly () DEPARTMENT OF NAVIGATION, MARINE RADIO AND RADAR

153 Fellows Road, London, N.w.3. 01-722 3314. [2296 o o )
Applications invited for the following post—duties to commence 1st September, 1969

F quality, durabllity matter, consult Brl.tal.n's oldest
R ke R T Ref. No. 7696/39/1 SENIOR TECHNICIAN (GRADE T.3)

churches.) Modern studio facilities with Steinway

gr_agr;g.l—“slu.und News, 18 Blenheim Road, London, w[;& Sa|ary Scale: £895—£1,055
APE to disc transfer, using latest feedback disc Starting salary dependent upon age, qualifications and experience. £50 or £30
oG Paks Tk o et T S extra paid for appropriate National Certificate or C. & G. qualifications.
iuE SWITCH wilh iraction-oleminute  mecummcy. Applicants should be over 21 and hold Intermediate City & Guilds in Electronics or
e T ol e e, Radio Communications, or other appropr{ate qualifications. Duties. include servicing
for details to N-RS.. (WW). 153 Fellows Road, London, and maintenance of electronic and electrical equipment as used in Merchant Ships
and Civil Aircraft.

38-hour, 5-day week with usual holiday and sick pay schemes.
Permanent pensionable post.

VALVES

VALVE cartons by return at keen prices; send 1/-

for all samples and list.—J. & A. Boxmakers, 75a Further particulars and application forms (to be returned within fourteen days of this advertisement) from
Godwin 8t., Bradford, 1. [10 5 g : .
Registrar, Bristol Technical College, Ashley Down, Bristol BS7 9BU
Please quote Ref. No. T696/39/! in all communications 2229

OR hire CCTV equipment Including cameras,
monitors, video tape recorders and tape—any period.
=—Details from Zoom Television. Amersham 5001. [75

KEEP IN TOUCH on that difficult job. Weekly Hire
Service of VHF also UHF Radio Telephones. Radio
Communications Co., 16 Abbey Street. Crewkerne,
Somerset. Phone: Crewkerne 2662. [2294

BC2 TELEVISIONS urgently required or convertible i i ivisi
B siednie, lapte o Sl sk S The Ipstallatlon and Mamtenan_ce Division of E.M.1.
;o Wellgate. Rotherham. Yorkshire. Telephone Rother- Electronics urgently requires engineers with drive and
i (356 real ability to work when necessary on theirown initiative
ANTED, all types of communications receivers and assist with the divisions i i
and test equipment.—Details to R. T. & I. rap|d|y expandmg work
Electronics, Ltd.. Ashville Old Hall, Ashville Rd.. Lon- programme.
don, E.11. Ley. 4986. (63 The successful candidates will be engaged to work in
ANTED, televisions, tape recorders, radlograms, one of the following areas :—
new valves, transistors, etc.—Stan Willetts, 37 * Servicing and calibration of a wide range of

High St., West Bromwich. Staffs. Tel. \Ves. 0186. [72

electrical instruments.

* Installation and Maintenance of automation,
XING CONSOLES numerical, digital and multiplex systems.

Applicants should have had several years’ experience

Customedtoyourneeds, requirements of the maintenance of electronic equipment, and these
and style. Large or Small. vacancies would appeal to engineers with industrial
For all Recording, Broadcast, experience or a services background. Some travelling
Re-recording, Programme will be necessary for certain positions,
Production and Discotheque Excellent commencing salaries and staff benefits.
(ZNCAREERS
A complete Design and Production Facility K
at your Disposal. Applications giving concise career and personal
AUDIO DYNAMICS Gl s

Manufacturing Audio Englineers
MOIETY . SEEND . WILTS

——— ' M. L WATERS - GROUP PERSONNEL DEPT
EMI | 0 170 BLYTH ROAD - HAYES - MIDDX

Telephone: Seend 224 ww/|7/69

www.americanradiohistorv.com
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VALVES WANTED

WE buy new valves, transistors and clean new com-

ponents, large or small quantities. all detalls,
quotation by return.—Walton’s Wireless Stores, 55
Worcester St., Wolverhampton. (62
SALEs MANAGER SERV‘ICE & REPAIRS

As a result of expansion, OXLEY DEVELOPMENTS are seeking a man with proved N YOUR STAFF, but not on your payroll; commis-
business acumen and a high degree of technical knowledge to co-ordinate and requj'r‘;':gn:;chgﬁ{glv:fw."g“gf v{,ﬁ‘r:ﬁzgsmr{g‘_" precise
promote sales both in the home market and overseas and to control external Sales
Personnel. Engineering qualifications to H.N.C. standard desirable. Commercial
experience essential.
The successful applicant will be required to live in the desirable residential
area of Ulverston on the fringe of the English Lake District with all the ‘ﬁf,“;‘:”;,ciae&‘,i;;ic‘°:qﬂ;;;‘:“t‘,‘:;&%’,’r;?h’ s?,?,‘.j
pleasant benefits such a part of the country provides. Salary will be e e M el S

negotiated according to qualifications and experience,
LECTRONIC and Electrical Manufacture and

Applications, which will be treated in confidence, to be addressed to: Assembly. Prototypes and short production runs.
East Midlands Instrument Co. Ltd., Summergangs

The Personnel Manager, Lane, Gainsborough, Lines. Tel. 3260. [88

Oxley Developments Company Limited, FAC’I‘ORY has capacity for wirlng, assembly, P.C.

g = Boards, etc., in W.l. Excellent standard of work.

Priory Park, Ulverston, North Lancashire. 2058 Tel. 431-1573. S . (363

ETALWORK, all types cabinets, chassis, racks,
etc., to your own specification, capaclity avallable

for small milling and capstan work up to lin bar.—
PHILPOTT'S METALWORKS, Ltd., Chapman i?...
17

" " Loughborough.
s A l E s E G I E E n WIRING and Assembly P.C. Boards, Sub-assemblies,

Equipments, etc. Quality workmanship. Immediate
capacity. Box W.W. 383 Wireless World.

Due to further expansion Telequipment require another Sales Engineer to sell
their wide range of oscilloscopes.

Candidates should be educated to HNC standard and should be familiar with | | TECHNICALTRAINING ___J

oscilloscope circuitry and applications. Good basic salary plus commission, profit ECOME *Technically Qualified” in your spare time,
. d diploma s . home-st

charing scheme and company car. R

gnyd & Gullds, etc., }gghly m(tormanve_ruo-p}n‘:e
0 it ’ ulde—free.—Chambers llege Dept. 837TK) 148
Apply in writing to: Holborn, London, E.C.I. " s

. D. H. Denyer, Telequipment Ltd.
Ml’ Y ’ quip NITY & GUILDS (Electrical, etc.), on ‘"Satisfaction

313 Chase ROCd, Southgate, LOI‘ldOI‘I, N.14 2267 or Refund of Fee' terms. Thousands of Dasses.
For details of modern courses in all branches of elec-

trical engineering, electronics, radlo, T.V., automation,
etc.; send for 1332-page handbook—{ree.—B.I.E.T.
(Dept. 152K), Aldermaston Court, Aldermaston, Bel'E(ls:i

P.M.G. Certificates, and City & Guilds Examinations,
Also many non-examination courses in Radlo, TV

and Electronics. Study at home with world famous ICS,
Write for free prospectus to ICS. Dept. 443, Xntertix:

House, Stewarts Road, London, S.W.8.

Service Engineers required for Offices, throughout the United Kingdom,

of well-known Company manufacturing Electronic Desk Calculating ADIO officers see the world. Sea-golnx and shore
i i hould possess a d k led f basi cra:&‘)"iﬁﬁ'ﬁ?fe" g;;m::dvﬁ?ﬁlggu::us;epr:isﬂn%ti:lé
Machines. APpllcants_ s . P . soun now.e ge o asic for prospectus. Wireless College, Colwyn Bay. (80
Electronics with experience in Electronics, Radar, Radio and T.V. or
2 & . o 3 . 3 v and radio AM.ILE.R.E,, City & Gullds, R.T.E.B.;
similar field. Position is permanent and pensionable. Comprehensive A oote,, g, dn| suinlabein Bc sosied oF bt Beciws
o . a3 3 thousands of passes; for full details of exams and home
training on full pay will be given to successful applicants. Please send training courses (including practical equipment) in all
details of i the Service Manager, Sumlock C Dot handbboktree: please. state . ubject —Britiah
an —{ree; e state —
full details of experience to ervice ger, Sumlock Comptometer o e i o
Ltd., 102/108 Clerkenwell Road, London, E.C.1. Aldermaston Court, Aldermaston. Berks. s
82
TUITION
DEPARTMENT OF AGR'cULTURE NGINEERS.—A Technical Certificate or qualifica-
tion will bring you security and much better pay.
AND F|SHER|ES FUR SCUTLAND NT F A TANT Elem. and adv. private postal courses for C.Eng.,
St A M B 1 OB ant GG B, Erame
MARINE LABOSATORY BApplicadtig;nsI are irr:vited from candidates g}lplg}‘ﬂu Ecbu.rs.e;. in all’ !;ra;f;chﬂesnoé 'Eh‘g:inem:':i
oys an ir i i ech., Elec., Auto, Electronics, Radio, Computers,
ABERDEEN éCYE 0" SEeWIetI pasts’gs Itn at !ealst;9ur Draughts, Bullding, etc.—For tull details wyite for
Applications are invited from men only for the oL & subjects, including FREE 132-page gulde: British Institute of Engineer-
post of TECHNICAL OFFICER GRADE III English Language, Mathematics and/or a tng Technology (Dept. 151K), Aldermaston Court,
ul: asslst in the maintenani:ial}d developm;nl o§ Science subject. Duties concerned with Aldermaston, Berks. (4
electronic equipment us or the study o : . . _
water movements. thS.ICS.and efectronics applied to com INGSTON-UPON-HULL Education Committee.
An ON.C. iEElecuicalGEngineering orlA lied munications. Rc%lege of Technology. Principal: E. Jones, M.Sc.,
hysi i d ilds El i h- B ¢ F.R.I.C.
{ig:;i‘&'nmgea&o_ 5“7')l -4 s;,;cillﬂczuauﬁia- _Age limits 16 to 20. Salary at 16: £430, FULL-TIME courses for P.M.G. certificates and the
tion will normally be required and all candidates rising by birthday increments to £630 at 20, Radar  Maintenance certificate.—Information from
must have served an apprenticeship or have had £880 at 25, and then by further increments e ot Wiepmluny, QNS Sarqnag"lmpne- ey
equivalent training appropriate to this post and to £1.100 %
have had at least 3 ye':rs cxpcrienge (although g ' - N
this condition m: e waived for younger N : L N o, an ectronics
cn;usdidg?cs).o ) av t € P.mSpeCts o.f promotion to ExDe"mental through world-famous ICS. For detalls of proven
The salary which is now under review, varies Officer grade in salary ranges £650-£1,385 home-study courses write: ICS, Dept. 443, Intertext
according to age and experience from £940 and £1,514-£1,910. House, Stewarts Road, London, §.W.8. {24
(age 21) to £1,206 (age 25 or over) to £1,347 o .
(mnxillinug\), The post will be u{nesxablished Application forms available from:—
initially but there are prospects of permanent 5 5
pensionable employment. Recruitment Officer (SA/3), BOOKS INSTRUCTIONS‘ETC
Application forms and further details from the Government Communications - . . .
Secretary, Department of Agriculture and Headquarters
Fisheries for Scotland, Room 172(C), St, “Qakley”, P 4 d ANUALS, circuits of all British ex-W.D. 1939-45
Andrew’s House, Edinburgh, EH1 3DA. akley’’, Priors Road, wireless equipment and instruments from original
Applications must be returned by 30th June, CHELTENHAM, Glos. GL52 5AJ R.EM.E, Instructions; s.a.e. for list, over 70 types.—
1969, 2231 2274 W. H. Balley, 167a Moflat Road, Thornton Heath,
Surrey, CR4-8PZ. 66
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EX-COMPUTER PANELS 1.B.M,

2in. X 4in. with TRANSISTORS, DIODES.
RESISTORS, CAPACITORS, etc. Over
i million already Sold out to the Trade,

SALES

P.0. BOX §

We will also buy
your surplus stock

WARE. HERTS | %00 only ot it oup Mdiouiost prics of| i ™ ™" '
TEL. WARE 3442 By carrigte 6, = i
[ ]
OVER 3 MILLION SILICON ALLOY & GERM. TRANSIS- };‘s‘!,.';'g"fl"‘s'ssn" v)v
TORS AVAILABLE FOR :
- FOR IMMEDIATE DELIVERY. AND CODED: asxar  AMATEUR RADIO SPECIALISTS  asraq
MANUFACTURERS END OF PRODUCTION SURPLUS. Imes;;o. P%Ar'np Ea,c’:
Qty. Qty. Qty. Quy. |2Ni596 100 t .. 8- NEW EQUIPMENT
TRANSISTORS Price Price Price Pelee |2N1397 200 | . 108 t ad
Type and Construction 100 500 1,000 10,000 [2NI1598 300 | . 14 s kamp F-Series Equi 6
A I Germ A.F. NPN T0-1  =ACI27. NKT773, ACI57, A5Y86 £3.10 £15 £18 4200 J2NI1599 400 1 .. 1S FR-dx-300double conversionsuperhet 160-10metres 130 0 0
A 2Germ. A.F. PNP T0-5 =ACYI7-21, NK237-245 1] Q €8 £40 BTX30-500 500 . 22/e FL-dx-500 B8B/AM/CW transmitter, 240 watts PEP 145 00
A 1 Germ. A.F PNP T0-t =ACI28, NKT271, 2G381 £ 3 '] €40 BTX30-600 600 | 25/- FL-dx-2000 linear amp.. 1200 watts PEP 00
A 4 Germ. R.F. PNP T0-| = OC44-45, NKT72/125, ASYS4  €1.10 €410 £7.10 £60 Sommerkamp FT-dx-150 transcelver 80-10 metres. . 215 00
A 5 Germ. R.F. PNP T0-5 w2N1303, NKT164-7, 2G301-3  €1.10 410 €7.10 £60 TO-48 CASE (STUD) Sommerkamp FT-dx-500 transceiver 80-10 metres.. 250 0 0
A 6 Germ. V.H.F. PNP T0-1 = AF|16-7, KNT667, 2G417 €3.10 €15  £185 £200 |TypeNo. PIVAmp  Each
A 7 Assorted Garm. A.F.-R.F. PNP mixed cans. general purpose 15s. £2.10 {4 £32 2N682 50 16 .. 12/- Swan Line Equipment:
A 8Germ. AF. 50-2 PNP  =2G371-89, ACY27-3), OC7I-75 €1 €700 €12.10 £100  |2N683 100 16 15/+ 5 -
A 95il. Alloy PNP T0-5  =25301-5, BCY17-29, S CrIois Q €710 L1210 (100 |2N685 200 16 Swaa 350C Tranaceiver 80-10 metres - 216
A0 5il. Altoy PNP S0-2 =125321-325, 0C200-205 Q €7.10 £12.10 £100 |2N687 300 16 Swan 500C transceiver 80-10 metres ... 263 0 0
Al to A7 Guaranteed 80% Good usable Transistors ideal for tow cost production work and [2N688 400 t6 Swan 230-XC Power supply a.c. ..... 00
experimental use. 2N689 500 16
ABtoAlOarealt perfect devices, factory tested, noopen or short circuit Transistorsin theseloes, [2N690 600 16 Eddystone Radio Ltd.
2::3; Zgg :: Eddystone EA12 Amateur band recelver 1560-10 2
2 metres bt e v 93 0 O
TO-I8 METAL CAN SILICON dyst leatl
I/ TESTED TRANSISTORS [/- | rLanar TRANSISTORS. VERY |TO-46 CASE (STUD) e oy ammenlealion fecelver : 1;3 2
each QNEPRICE ONLY PNP.NPN. o3ch P SUALITY, M g20d. Tybe |Type No.  PIVAme Eddystone EC10 transistoried Commumcmuns
LICON PLANAR |/- EACH 21210 per 1,000° per 500 pleces; [aNi1771 0 47 recelver 5810 0O
BC108 2N696  2NI132  2N2220 25733 P! picces. 2NIT2 100 4-7 Eddystone EB3S shortwave & F.M. recolver 66 13 4
BCt09 2N697 2NI613 2N3707 2N339¢ INI774 200 47 Eddystone EB38 shortwave broadcast receiver .... 58 0
BFYSO  2N706  2NI7I1  2N3701  TiS4a HIGH QUALITY SILICON [2NI776 300 47
::;3'4 %”;gg %N%;g4 25102 2N2906 ;b:EN ADRO 7‘"82'55:', :U. ":NLAI. %::;;; ;gg :; Trio Communiestions Equipment:
N2905  2§103 2N2907 = ype. sultable 9 4
BFXB6  2N930 2N2924 25104 2N2696 ;’,{‘#‘;g"};?;‘ or 0 5200 OA202, 1aN2619 600 47 ’"é’pT.? fr‘l'i,.?ﬁfly’;“.'}'.%‘."" e i = 231 0 0
BFX88  2NII31 2N2926 25732 2N3702 | BAYIS. 13130, 19940, 200, °%°U‘;z ‘,'f':' BTV N7 Trio 9R58DE Communications recelver 2 8 0
Fr?Jr:mP::::gacluren Over-runs— 2N3703 TEED 809 GOOD’ & BTY79:400 400 47 Trio JR500SB Amateur Band Receiver 80-10 metres 69 10 0
Latayette Receivers:
ULLY TESTED DEVICES AND ;
GERM. PNP AND NPN TRANSISTORS 7 TEXAS 2G)71 A/B thyelte HAS00 Amateur Band Recelver 80-6
TESTED, UNMARKED SIM. TO:—I/s EACH | SUALITY GUARANTEED —SURPLUS EQqVia OCT] o metre 4 2 0
ASlk  AGYR AR, NxTe? OCB! | o102 Silicon Diode. Fully Coded. T Laiayele BAGO0 i sate reciver > 45 [0 0
ocez
AC127  ACY28 NKTi&2 NKTI73  2G30) g‘,’.:'.‘;lgfg;:jﬁ,"s.:’.;';rd:’g:,:' -0 pieces.(lt-99 wiiuma .1fe Hallicrafter Equipment:
:8:%8 ACY29 NKT212 OC44 2G302 | 1224 9/~ each; 25-99 7/= each; 100-999 6/- each; 500:999 . e 8X130 Communicationn recelver . .. ............. 86 15 0.
ACYI% :8:;? ::g:i OC;S 2G303 | {,000 up $/6 each. Made in Holland " Tooo el l9d. $X 122 Comnmunications recelver . 148 5 0
ACYZ0 ACYIM NKT2S Oy 25398 | BY100 SIL. RECT'S B0 PIV 550 mA. - SX148 Amateur hand recelver .. dal SiolY
ACY2I ACYIS  NKT271 oc7s 1837 1-49 2/6 each; 50-99 2/3 each; 100-999 2/. each; All Brand New and HT46 88B transmitter (works in transceive with
4 1.000 up mo each. Fully Coded tst Qley. Coded. B8X146 receiver) ....... 192 5 0O

TRANSISTOR EQVT. BOOK Vast mixed lot of subminiature glass diodes. Com- Moseley Electronics (Beams):

2,500 _cross references of t —B h, prising of Silicon, Germ Polnt Contact and Gold TA-33Jr. Tri-band three-element be: T
Americun ind apineie. A mist tor svery vunssor vty | Eonasto (ot s some. Zoners. 350000 avhiie st | | | TS Tl et 9 808
Exclusively distributed by DIOTRAN SALES. 18/. EACH, 1,000 pieges €3.0.0. 5,000 pieces €13.10.0. 10,000 pieces £23. 3:;:'3:1_;"1‘:‘1“:5114 gl b 2 1% 1% 8
Post and Packing costs are continually rising. Please add (I Bz Wze trnp dlpola G0
lowarr:;_ume CASH WITH ORDER PLEASE. OVERSEAS QUOTATIONS BY RETURN SHIP- Park Alr Electronies:
SYU:ET'LTRYN QUOTATIONS FOR ANY DEVICE LISTED MENTSTOANYWHEREINTHEWORLD AT COST 2-Metre Transmitter (complete with Mie., etc.) 80 0 O
Kurer Aircraft, short, medium, and Iong wave
recelver . 4215 3
Bky Bandit Alreraft receiver. 23 0
Concorde Aircraft receiver’. 1715 o
n 8wanco/CSE Equipment:
e PRINTED £-A10 Travamitter .......... . 43 7 0
Tores AT M A, Acrial |1 S PLAN
¥ e e . .
HANDBOOK 45/_ u CIRCU"’S Troe MM2 Microphone ... .. ... LIl 2%7 1?
G-WHIP Antennas:
1969 ED. by A.R.R.L. POStage 4/6 and ELECTRONIC EQUIPMENT MANUFACTURERS G-Whip Mobile Antenna Range. Light weightdesign.
. Helical d. Buperior per . B.A.E. Illuse
:\;I:ho Cor;rr;u:nutnon Handbook by R.5.G.B. Large and small quanti h:;:;;::“nm;"r:on"““ g
:ENT Y PTU’;“P'“’P Ex/penmentn and Projects ties. Full deS|gn and Codar Radio Company:

y No - L : e d £ s d,
49 Easy Transistor Projects by Brown. 16/-. Prototype Service. As CR.70Arecelver .. 21 0 O  CR.4SEBreceiver 11 19 6
P. & P.1/3. semblies at Reasonable FR0kminS) 7 15 8 soeenTev . 018 8
Practical Power Supply Circuits, both valve and . R.10 Q Multlpli 15 PRU. .. .|
transistors, by Shields. 24/-. P. & P. 14, . Prices. G.P.O. Approved R‘gloio(ui‘t'hfst'}; 1 158c controi - 3 10 9
Basic Theory and Application of Transistors Let us solve your problems ceumontral Unit - 6.3 TS Reoalver .- 15 1% |
g eds BylULS: Rrmy: 14/6. P. & P. /6 ’ K J BENTLEY & PARTNERS CR.45X Receiver. . 1. Mini Clipper Kit.. 2 8
Designers® Gulide to British Transistors by ol Partridge Electronics: Shure Microphones:
Kampel. 25/-. P. & P. i/6. 18 GREENACRES ROAD. OLDHAM ) £ s 4, Al
Pr/actucal Olcnllo;cope Handbook by Turner. Tel: 061-624 0939 333325 g:?:::?‘ 1 ::::gg; St binn gl 8
25/-. P. & P. /6. Type 3 Tuner .... 1 Bhure 444 ...... 1215 ©
gllé‘copn-f:zntrolled Rectifiers by Lytel. 21/~ WW—107 FOR FURTHER DETAILS Brpaih Tunec) el 3 11 SRareaae veem JOPLoY (0

. . ure <¢ srre
e Type 4RF Tuner ..
Audio Amplifiers, new ed., by Davies. 10/6. s =
P. & P. 1/-. Echeltord Communlutiom

Halson Electrical Services:
£ 5 d

Mohile Antenna.. 8 7 6
Extra Colis . 317 6

B1/44 Metre Tx. 30 0 0
M1/44 Metre Tx.. . 40

[\
C1/44 Metre convtr. 10 10 ]

UNIVERSAL BOOK CO. || gEgT pRICES- BEST PRICES

12 LITTLE NEWPORT ST., LONDON, W.C.2 R
(tcicester Sauare Tabe Station) g e st
WW—106 FOR FURTHER DETAILS Full Range of Heathkit Equipment available to order.
C 0 N N E C T 0 R S SECOND-HAND EQUIPMENT
Many Iltems in stock, includlng: Eddystone EC10, 827,

ARS8D, ARSSLF, HRO, R209, 8R350, ¥R59, DX40U, VFO-1U,
DX100U, LG300, LG50, Panda Cub, KW Vanguard, Lafayette
Btarflite, ete. Your enquiriea. please.

Full service
8erviced, ete.

SWANCO PRODUCTS LTD.

Dept. W 247 Humber Avenue

COVENTRY

Mon. Tues., Wed., Fri., Sat.,
9 a.m. to 5.30 p.m.
Thurs. 9 a.m. to 12 noon

TRANSFORMER LAMINATIONS enor-
mous range in Radiometal, Mumetal and
H.C.R., also “C” & "E” cores. Case and
Frame assemblies.

MULTICORE CABLES screened and
unscreened from 2 way to 25 way.

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

MOST MANUFACTURERS’ SURPLUS
STOCKS ARE SOLD TO
UNITED ELECTRONICS

tacilities—Recelvers re-aligned, Transmitters

We pay the highest prices
Contact
Mr. Astor or Mr. Kahn

UNITED ELECTRONICS LTD
12/14 Whitfield St., London, W.1
Tel: 01-580 4532. 01-580 1116.

01-636 5151. Telex: 27931

Telephone: Rours:

Coventry 22714

BEST PRICES - BEST PRICES |
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ALL GOODS GUARANTEED

CONVERTOR)BATTERY CHARGER. |nput
240 v. 50 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 93 X 10 X 4lin. Weight {9 Ib.
An ex:remely compact unit that will give many years
reliable service, supplied with plug and lead. Only
£4/10/-. P. & P. 15/- extra.

As above—fully serviceable
soiled exterior cases, £3. P. &

perfect interior but
P. 15/- extra.

Synchronous chopper A.E.l. type CK4. As new
22/6 each. Top connector 2/6 cach. Carpenters
polarised relays. Single pole ¢/o 20 ohm and 65
ohm coils. As new, complete with base, 14/- cach.
AMPHENOL. Blue 12-way ribboned plug and
socket, gold plated. Ex eq, but mint, 22/6 a pair.
Miniature Belling Co-ax double plug and socket,
ex eq., as new, 7/-. 3-pair plug and socker holder,
3/- each.

T.M.C. Precision Capacitors. Plastic. 1 mfd.
250 v. D.C. Working 0.1% at 45° C. As new, £3
each. Electrometer valve. Brimar 6BS7. Brand
new, boxed. 10/6 each.

G.M, TUBES. Brand New.
each. G53/1 at £8 each.
SOLARTRON stab. P.U. type ASSI6 300 v. 50 mA,,
£3/10/-; ASS17300 v, 100 mA., £6. P .& P. 10/-extra.
TRANSISTOR OSCILLATOR Variable frequency
40 c/s. to S kefs. 5 volt square wave ofp, for 6 to 12 v.
D.C. input. Size 1} X 13 X I}in. Not encapsulated.
Brand new. Boxed. 11/6 each.
TIMER UNIT consisting of standard mains input
transformer 200/240 v. 50 cycle; output I8 v. 4 amp
(conservative); GEC bridge rectifier; detachable accu-
rate | sec. timer sub-chassis with transistor STC type
TS2, 2 X 12AU7; one 500 ohm relay heavy duty con-
tacts 2 make; lamps, fuse, switch etc., etc., In case size
10 X 10 X Sm Ideal for battery Charger. one second
timer, transistor power supply. etc.
Tested and guarantecd working £€2/15/- each. P.P. 15/-.
OSCILLOSCOPES
Cossor DB 1035, £20; 1035 Mk. Il, £25; 1035 Mik. 3,
£32/10/-; 1049, £30; 1049 Mk. 3, £35. CT52, £18/10/-,
HARTLEY 13A. N0w only £18. EMI type WM?. £40,
All scopes carefully serviced and in exceltent condi-
tion. Carriage 30/- extra.
AMPLIFIERS, Compact unit by Parmeko-rated 17
watts, capable of double. 2-KT66; ECC8t; 2-EF86;
5U4, matchmg to IS ohms. High nmpedance or trans-
former i input. Standard mains input. Size 14} X8} X 8}
high. Fully tested. £8/10/~ including carriage.

SOLARTROM EQUIPMENT
D.B. Oscilloscope, type CD7!15.2, £55.
S.B. Oscilloscope, type CDSI13, £35.
Pulse Generator, type OPS |00c £15.
Stabilised P.U., type SRS IS, £is.

G24/G38/G60 at 35/-

" T&TT]e,

/o G

Yukan Aecotol iprayki containy 16 ots. fine | Other Yukan A
QUakTY durable eaby snstant spray. No stose baking | Drying Aerosols
required. Hammers available in grey. blue. gold. | 16on at lo
bronu Modern Eggshell Black Wrinkle {Crackle) | cars pord

all at 15/ at our counter or 1601, carriage pud. | include

per pm. button seltspray can. Also Durabie. heat | Zinc Chromate
and watee resistant Black Matt finigh {12 ozs. vell. | Clear Losquer
wpray Cam odly) 13711 carriage pard Metallics Grey
SPECIAL OFFER: | can plus opuional transterabie | Bive, Sronze
1nap-on trigges handle {vaiue 5.~} for 18/U), careuage | and Gold
paid, Chorce of 1] seitpray coiours and pr:
mer {Motor car quatiny} alto ble. Pluu encioie cheque or
croved P.O. for total amount direct td"

307a, mcwnz ROAD,
Dept: U6 YUKAN, (ono0m, wa
We 1upply many Government Departments. Municipal |

Aethorites. Iniitutes ind Lesdiog Industrial

Ations —We €an lupply you 199,
sl day Saturday. Closed Thursday atecncons. J

WW—108 FOR FURTHER DETAILS

WE PURCHASE

COMPUTORS TAPE READERS AND ANY
SCIENTIFIC TEST EQUIPMENT. PLUGS
AND SOCKETS., MOTORS, TRANSISTORS,
RESISTORS, CAPACITORS, POTENTIO-
METERS, RELAYS TRANSFORMERS, ETC,

ELECTRONIC BROKERS LTD.
49 Pancras Road. London, N.W.1. 01-837 7781

ELECTRAMA

FANTASTIC SPEAKER

BARGAIN Famous Engfish. 127 high flux heavy cone.
10 watts speaker with

buittsn tweeter, 15 ohms {P. & L 4/9) 2 tor 86/ 3 9/6

HI-FI HORN 10 watts
Add this 16 ohms unit to your
existing speaker system and
create real live sound!

b erwe 25/6
HI-FI PICK-UP
Your reproduction is only as good

m as your pick-up. Our diamond tum-
/ over umit assures quality repro

7 duction of sound Mono 18/ or
MULTIMETER  Sereo26/-P 41118
M AC/DC 0-1,000v.. AC/DC 1.000 ohms/v.

ECKO ELECTROMETER type N572 for use
in the range 10-8 to 10-14 amps. 2 units with
connecting cables. As new, £45.

KELVIN & HUGHES Mark 5 Single channel
Pen Chart Recorder. 2 speed. With manual £40.

RELAYS
Omron/Schrack octal based plug-in relays. 2 pole
cfo SA. 230V and 6V. State which. Brand new,
boxed. 12/6 each.
G.E.C. 4 pole c/o. 6/12V. operation 180 ohms.
PLATINUM contacts. Brand new, boxed. 14/6 each.
3,000 Series 500 ohms 2 pole c/o & 2 make. As new
condition 4/6 each.
S.T.C. sealed 2 pole co. 48V. only.
base 4/6 each.
Scandard Pots. Brand new. 250K; 500K; | meg;
2.5 meg. all at 1/9 eac|
Transistor, 25005, NKT403H$2 at 6/8 each. All
brand new stock.
COURTENAY TIMER unit. Accurate | sec. timer
variable mark space ratio. lnput 12V AC or DC
Heavy duty relay contacts to switch external equnp-
ment e.g. flashing lights. Chassis mounting size
6 x 3} x 31in. Tested with circuit diagram. 22/6 each
CRT-—modern replacement for the VCRI38A. Blue
trace with PDA available, 27/é each. Bases 3/6 each.
TRANSFORMERS. All 200/250 inputs 18 v. 6 amp
and 12 v. § amp. Separate windings 18/6 each. 18 v.
12 amps at £3 eac|
TRANSFORMERS 3 kV. 45 mA, 4 V. 0.5 ampXx2,
4 V. 1.1 amp. Brand new, £5 each. Ex eq. £3/10/- each.
350-0-350 80 mA., 5 V. 2 amps X2, 21/- each. 6.3 V.
at 2 amps X 2, 10/6 each. 350-0-350 at | amp. Standard
input, £3/10/- each.
Gardners 6.3V-2A; 6.3V-1.5A; 6.3-0.1A, Size 3 x I}
X 4%in. As new |4/- each.
Gardners 4V 30 amps. Standard Input.
£2/S/- each inc. postage.
CHOKES. 5 H., 10 H., I5 H. up to 120 mA., 8/6
each. Large quantity LT, HT, EHT transformers.
Your requirements please.
Geared MOTORS. 240V 50 cycle synchronous,
geared down to 60 r.p.m. Brand new. S50/- each.
P. & P. 7/6 each.
Pair MULLARD OC29's on finned heat sink. 11/6 ea.
PHOTOCELLS equivalent to OCP7l 2/6 each.
E.H.T. CONDENSERS. 7.5 kV. working. 0.1 mfd,
5/6 each; 0.25 mfd 8/6 each.
BrandNew § kv working 2 mfd 22/6 ea; 0.25 mfd 10/6 ea.
VISCONOL EHT Condensers. Brand ew.
0.002 I5Kv 8/6 ca. 0.01 2Kv 5/- ea. 0.0005 25Kv 16/- ea.
Cash with order. Post paid over 10/-.
FOR CALLERS. Aflways a large quantity of com-
ponents, transformers, chokes, valves, capacitors,
odd units, etc. at 'Chiltmead’ prices. Callers welcome
9 a.m. to 10 p.m. any day.

CHILTMEAD LTD.

22, Sun Street, Reading, Berks.
Off Cumberiand Road (Cemetery Junction)
Tel. No. Reading 65916 (3 a.m. to 10 p.m.)}

Complete with

Brand new.

DC current 150 M/A. Resistance 100 k/ohms. Ideal

for checking faults In household and 39/6

car electrics. G'teed. {P. & |. 3/6}
ELECTRAMA

Send for catalogue price 6d.
Dept. WW76. 1 George St., Hailsham, Sussex

WIRELESS
EQUIPMENT
HANDBOOK

This useful handbook gives detailed information and
circult diagrams for British and American Government
surplus Receivers. Transmitiers and Test equipment,
etc.. also contained are some suggested modification
details and improvements for the equipment. Incorporat-
ed 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 45/- per volume plus 5/- p & p.
Only obtainable from us. Individual circuits and
information available on request and S.A.E.

GILTEXT LTD.,

24, Stansfield Chambers, St. George Street,

LEEDS 1.

GEARED MOTORS

Microswitches, Timers, Meters,
Potentiometers, Capacitors, all new
6d. stamp for catalogue.

F. HOLFORD & CO.
6 IMPERIAL SQUARE, CHELTENHAM

BAILEY 30 WATT AMPLIFIER

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  £12.10.0
RI-R27 & Pot 11/6 CI1-C6 (Mullard) 9/6
Mullard Capacitors 1250mFd/40vw  B/- each
Finned solid Ali Heatsinks 4 X 4} in. 12/6 each
Int. Rect. Bridge Rects 200P.1.V./|-BA 25/-
Transformer 230/40/50, E.S., 45v @ 2A 47/6
Photostats of May and Nov. articles 8/6 set
Linsley Hood Amp —Send for List
A.1 FACTORS.72 BLAKE RD., STAPLEFORD,NOTTS.

T
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WE ARE BREAKING UP COMPUTERS

COMPUTER PANELS (as
shown) 2in. x 4in. 10 for 10/- +
1/8 p. & p. Guaranteed min. 35
transistors; 25 for £1 p. & p. 3/6
min. 85 transistors: 100 for 65/-,
p. & D. 6/6, min. 350 transistors;
1,000 for £30 + carr.

GIANT PANELS 5:” x 4" min.

2¢ transistors 9 56 mtt. In-

ductors. resistors, capacitors etc.
£341 4 2/-p. & p.

SPECIAL OFFER: 300 TO18
transistors 4+ 200 8i. diode Zates
on boards for £4 + 4/8 p. & p.

POWER TRANSISTORS sim. to 2N174 ex.
eapt. 4 for 10/-, p. & p.

Above on Finned Heat Sink, £1 for 4 + 5/- p. & p.

PANELS with 2 power transistors sim. to OC28 on
each board + components. 2 boards (¢ X OC28)
10/-, p. & p. 2/-.

TRIMMER POTS on 2° % 4" bds. 4 T4. caps. and
other components. 100 €, 500 02, 15K, 20K. Please
state requirements. 5 for 10/- + 2/- p. & p.
OVERLOAD CUT OUTS. Panel mounting In the
following values 5/- each: 2, 3, 4, 7, 10 amp.
MINIATURE GLASS NEONS. 12/6 doz.

Ex computer ‘MEMORY' FERRITE CORE
STORE. 4,000 bits per plane on undamaged wires.
25/- per plane 4 3/-p. & p

NEW RECORDING TAPE. low noise, {” tape on
5" reels, 900 ft. unused. £| per reel, post free.
LARGE CAPACITY ELECTROLYTICS

44in.. 2in. diam. 8crew terminals.
All at 6/- each + 1/8 each p. & p.

4.000mF 72V d.c. wkg.
4,000mF 90V d.c. wkg.
10,000mF 25V d.c. wkg.
25,000mF 12V d.c. wkg.

AN EVEN BETTER BUY AT 35/-
EXTRACTOR/BLOWER FANS
(PAPST) 100 C.F.M. 4} x 4} x 2in.
2800 R.P.M. 200/250 voit A.C. 35/~
each. P. & p. 5/6.

Rusty fans available, dirty but
guaranteed working. £1 each + 5/6
). & p.

KEYTRONICS, 52 Earls Court Road,
London, W.8. Mail order only.
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HANDBOOK OF TRANSISTORS,
SEMICONDUCTORS,
INSTRUMENTS
AND MICROELECTRONICS

In this time-saving, up-to-date handbook

you get not only practical, applicable in-

formation, but also full coverage of back-

ground material and technical nomenclature.
by Harry E. Thomas

150/- Postage FREE

RADIO AMATEUR'S HANDBOOK
1969 by A.R.R.L. 45/-. Postage 4/-.
SEMICONDUCTOR POWER CIR-
CUITS HANDBOOK by Motorola. 20/-.
Postage I/-.

PRINCIPLES OF COLOUR TELE-
VISION SYSTEMS by C. R. G. Reed,
50/-. Postage |/-.

MICROWAVE SEMICONDUCTOR
DEVICES AND THEIR CIRCUIT
APPLICATIONS edited by H. A. Watson.
210/-. Postage FREE.

FET PRINCIPLES, EXPERIMENTS
AND PROIJECTS by Edward M. Noll.
40/-. Postage 1/-.

PRINCIPLES OF PAL COLOUR
TELEVISION by H. V. Sims. 21/-
Postage I/-.

TRANSISTOR POCKET BOOK by
R. G. Hibberd. 25/-. Postage |/-.
INTEGRATED CIRCUIT DATA
BOOK by Motorola. 50/-. Postage !/-.

CATALOGUE 2/-

THE MODERN BOOK CO.

BRITAIN'S LARGEST STOCKIST
of British and American Technical Books
19-21 PRAED STREET,
LONDON, W.2
Phone PADdington 4185
Closed Sat. | p.m.
WW-—108 FOR FURTHER DETAILS


www.americanradiohistory.com

Wireless World, July 1969

A1G9

OSMABET LTD.

WE MAKE TRANSFORMERS AMONGST OTHER THINGS

AUTO TRANSFORMERS. 0-110-200-220-240 v. n.¢. up or down,

fully shrouded fitted termina! hlockn 50 w. 31/-; 75 w. 37/-;

100 w. 45/-; 150 w. §7/8; 200 w. 71/8; 300 w. 90/-. 400 w,

112/6; 300 Se. 127/6: 600 w. 135.-. 750 w. 172/8: 1,000 w.

210/5 1,600 w. 345/-; 2,000 w. 400/~; 3,000 w, 560/- 4,000
750

MAINS ISOI.ATION TRANSFORMERS. Input 200-240 v. a.c.
1 :1 ratio, 50 w. 60/-; 100 w. 80/-: 200 w. 150/-; 500 w. 300/-.
MAINS TRANSFORMERS. Prim 200-240 7. a.c.; TX1 425-0-425 v.
250 Ma, 8.3 ¥. 4 a. ct. 6.3 6.4

250-0-250 v. 150° Ma,

5 o
60 Ma. 6.3 v. 2a. ct. 6 BIG,TX.‘SSO(H).MVIIO\IL
6.3v.1u.,6.3v. 2a.ct, 6.3 . 87/6: TX8 250-0-250 v. 85 Ma,
6.3 v. lﬁll 32/8; MT1 200 v. '25 Ma, 8.3 v 1.5 4, 17/6; MT2
230 v, 45“(: 6.3 v. 1.5 a., 25/-.
INSTRUMENT TRANSFORMERS. Prim 200/250
tapped wec. 5-20-30-40-680 v. giving 6-10-15-20-25
10-0-10, 20-0-20, 30-0-30 v. a.c. 1 amp Am;z 0\!1‘(,2
60/-: OMbel tapped mec. 40-50-60-80-! o0-110 v. gMnx,
10-20-30-40-50-60-70-80-90-100-110 v., 10-0-10 v., 20-0-20-30
30 v., 40-0-40, 50-0-30 v. a.c. lnmpe()(.
HEATER TBANSFORMERS Prim 200/230 v. a.c. 6.3 v. 1.5 a.
11/8 18/9; 6 a. ct. 30/-; 12 ». 1.5 2. 18/9; 3 a. 30/-;
'24 v. 1.5 4. 27/8: 3 a. 58/~; 5 a. 75/-; 8 a. 108/6.
l‘l a. 160/-.

MIDGET MAINS TRANSFORMERS. FW rec(l"cltlon, nize
2 x 1} x 12 ins, prim 200/250 v. a.c. output 20-0-20 v. 0.15 a.;
12-0- l‘l\‘ 0.25 a.; 8-0-9 v. 0.8 u., at 19/8 each.

COLOUR TELEVISION. WW, ax specitied, choke L1 60/-;
transformer T1'§7/8; tield output transformer §0/-.

OUTPUT TRANSFORMERS. Mullard 5/10. UL. 6716. 7 watt

stereo UL, 56/-; 3 watt PP3, 30/-; PP 11K, 21/-; 30 watt (KT

66, etc.). 3-15 ohmu, 75 -, Multi ratio 7/10 »\att 30/-; auto

lini:/tchlng transformer, 3, 7.5, 15 ohms up or down to 10 watt,
8.

CHOKES. Inductance 10 H.65 Ma, 12/-; 85 Ma, 15/-; 150 Ma,
21/-; iying leads, clamp construction.

Carriage extra ali t f from 3/6

S.4.E. for transforiier lists.

BATTERY ELIMINATORS. PPy 200/250 v. a.c., 9 v. d.c. 150
Ma, 45/-; PP3 ditto 15 Mu, 17/8. P. & P. 2/G.

FLUORESCENT LIGHTING LT, Input, 6, 12, 24 v. d.c. range,
fittings, inverters, 8.A.E. lists.

BULK TAPE ERASER, 200/ a.e.l diste and
eranure of any size spool. nuluble !or tape head denmaguetization,
42/8. P. & P. 3/.. 8.A.E. Leatiet.

LOUDSPEAKERS. Complete range, famous make, 35 watt, £7;
25 watt, £5; 15 watt, £5 etc, etc. P. & P. 6/- each. 8.A.E. List.

LOUDSPEAKERS. Ex equlpment. perfect, Elic, Goodmans,
Plesuy ete., 3 ohms only, 5 ins. 7/ 6, i inn., 10/=; 8 Ins., 15/-;
5'ins., 15/-; 10 X 6 inx.. 17/8. P. & P. 3/6 each
Carriage extra on all orders.
8.A.E. ALL ENQUIRIES PLEASE. MAIL ORDER ONLY.
46 KENILWORTH ROAD, EDGWARE,
MIDDLESEX Tel: 01-958 9314

GODLEYS

SHUDEHILL, MANCHESTER 4
Telephone: BLAckfriars 9432

Agents for Ampex, Akai, Ferrograph, Tandberg,
Bryan, Brenell,B. & O, Vortexion, Truvox, Sony, Leak,
Quad, Armstrong, Clarke & Smith, Lowther, Fisher,
Goodmans, Wharfedale, Garrard, Goldring, Dual,
Decca, Record Housing, Fitrobe, G.K.D., etc.

Any combination of leading amplifiers and speakers
demonstrated without the slightest obligation

VACUUM

OVENS, PUMPS, PLANT, GAUGES, FURNACES,

ETC., GENERAL SCIENTIFIC EQUIPMENT

EX-STOCK, RECORDERS, PYROMETERS, OVENS,
R. F. HEATERS. FREE CATALOGUE.

V. N. BARRETT & CO. LTD.

| MAYO ROAD, CROYDON,
CRO 2PQ. 01-684 9917

WW—110 FOR FURTHER DETAILS

WW—111 FOR FURTHER DETAILS

EXCLUSIVE OFFERS

LATEST TYPE, HIGHEST
QUALITY 78 INCHES HIGH x
30 INCH DEEP TOTALLY
ENCLOSED 19 INCH RACK
MOUNTING

DOUBLE SIDED CABINETS

having the following unique features

Y Double slded

the cabinets will
take rack panels
both sides, that is
back and Iromt
snd they are
drilied and tapped
all the way down
every |in. for this
purpose,

Y Fitted “Instantit™
(World Patents)
tully adjustable
rack panel mounts
both  vertically
and horizontally
—tbese allow the
rack panels to be
recessed it desired

—lor instance, it
the panels are
fitted with pro-
jecting compo-
nents and it is

Thanks to a bulk purchase
we can offer

BRAND NEW

P.V.C. POLYESTER & MYLAR
RECORDING TAPES

Manufactured by the world-famous reputable
British tape firm, our tapes are boxed in polythene
and have fitted leaders, etc. Their quality is as
good as any other on the market, in no way are
the tapes faulty and are not to be confused with
imported, used or sub-standard tapes. 24-hour
despatch service.

Should goods not meet with full approval, purchase
price and postage will be refunded.

S.P 3in. 160fc, 2/~ Sin.  600ft. 6/-
- S3in.  900ft. 8/ 7Zin. 1,200ft. 9/-

Lp, {3in. 225 2/6 Sin. S00ft. Bl6
. S%in. 1,200fc.  10/-  7in. 1,800ft. 13/~

D.P 3in.  350fc. 4/6 S5in. 1,200ft. 12/-
Sgin. 1,800ft. 16/~ 7Zin. 2,400ft. 20/-

Postage on all orders 1/6

COMPACT TAPE CASETTES AT
HALF PRICE

60, 90, and 120 minutes playing time, in original
plastlc library boxes.
MC 609/-each. MC 90 12/6 each. MC 120 18/3 each.

STARMAN TAPES

28 LINKSCROFT AVENUE
ASHFORD, MIDDX.
Ashford 53020

SURPLUS HANDBOOKS

19 et Circult and Notes .. . 8/ p/p Bd.
1155 set Circuit and Notes .. i = .. 6/8p/ped.
H.R.O. Technical Instructions B - .. Bi6 plp6d.
38 set Technical Instructions - dw .. 5i8 pfp8d.
46 set Working Instructions .. 5i8 pjp 64d.
88 set Technical Instructions 7= pip 64
BC.221 Circuit and Notes . .. 5/6pip 8d.
Wavemeter Ciaas D Tech. Inst. *n i .. b/8piped.
18 set Circult and Notes 3 . . .. 5/8plpéd.
BC. 1000 (31 set) Circuit and Notcs o .. biGpiped.
CR. 100/B.28 Circult and Notes .. .- .. 10/~ p/p 84,
R.107 Circuit and Notes .| . . - 1= plp 6d.
AR.88D Instruction Manual . 18/- pip 6d.
62 et Circuit and Notes plp

. 8/6
Circuit Diagram 5/- each poat free. R lllGIA R. 12"4[A R. 1355
R.F. 24, 25 and 28, A.1134, T.1154. CR.300, BC.312, BC.342,
BC.348J, BC.348 (E.M.P.), BC.G?J. 22 set.
52 set Sender and Recelver circults 7/8 post free.
Besistor Colour Code Indicator £/8. p/p 6d.
.A.E. with all enquiries piease.
Postage rates apply to U.K. only.
Mail order only to:

INSTRUCTIONAL HANDBOOK SUPPLIES
Dept. W.W. Talbot House, 28 Talbot Gardens, LEEDS 8

WANTED—

Redundant or Surplus stocks of Transformer

materials (Laminations, C. cores, Copper wire, etc.

Elcctromc omponents (Transistors, Diodes, etc;
P.V.C. Wires and Cables,’ Bakelite sheet, etc., ete.

Good prices paid
J. BLACK

44 Green Lane, Hendon, N.W.,4
Tel. 01-203 1855 and 3033

R,C& L BOXES

$1 st

CAPACITY 15pf to 111uF
RESISTANCE 0.1Q to 100KQ
INDUCTANCE 1mH to 10H
VOLTAGE DIVIDERS and
WHEATSTONE BRIDGES

LIONMOUNT & CO. LTD.

BELLEVUE ROAD, NEW SOUTHGATE,
LONDON, N.Il, ENGLAND
Tel: Enterprise 7047

desired to enclose
them by doors.

% All edges and corners rounded.

Al interior fittings, tropicalised and rust prooled and
passivated.

v Built-in Cable Ducts—removable.

Y Bullt-in Blower Ducts—removable.

v Ventilated and insect prooled tops.

v Detachable side panels.

Y Full lenzth instantly detachable doors Qitted espaguolette
bolts available i1 ordered with cabinets.

“Made in California, U.S.A.. cost the American Govera-
ment £107 before devaluation.

Finished in grey primer and almost new coadition.

OUR PRICE £26 10 0

(Carriage extra).
(Full lenkth doors £5 each extra).

You do not require doors if you are Koink to mount panels
front and back and do not wish to enclose them.

40-page iist of over 1,000 different items in stock
available—keep one by you.

C Tape R der R

of highest quality,
8ix speeds. in 8 ft. Cabinets—tull details and price on request.

910 feet high triangular Lattice Mast sm(om.

galv. 6 inoch sides. . £8 0
v Uaiversal Demultiplexera. P D L e — 2125 o
% I.C. Testeras with plug holrds, . £95 0
% R.C.A. OP-6 Broadcast Amplitiers. ... ... £8 10
% McElroy Tape Pullers. ... . £4 10
Y Tinsley Phase-splitting Polenuomalar: . £7 1]
% E.M.L WM-3 Measurlng Oscilloscopes...... £32 10
YrMarconi TF-1055 Noise Measuring Sets... ... £150 0
%54 inch dia. Meteorclogical Balloons. . . . £2 0

wMicrometer Wavemeters Generai Electric
$00/1530 and 15304000 m/cs .each £22 0
% 455 kics Precision Band Pass Filte: 0
%7 track §° tape head assemblies with rollers.. £30 0
Y i* New Magnetic Recording Tape made by E.M.I.
(USA) 3600 ft on N.A.B. Spools .. £510
%1 Used ditto “Scotch’ Brand 4800 #.
% M.E. 11 R.F. Wattmetera np to 500 m/cs
% T.D.M.S. Bets send/receive in cabinets......
wCollins 500 w, Radio Telephone Trans-
mitters Autotune £ to 18 m/cs 230v,
TTTul DA ey wrrey maws 5 P.U.R.
%8 Track Dats High Speed Tape Budan £40 O
“ Mason Muminated Dmun: Tnhlel 50' x 36" £17 10

YrAmphenol C hi £8 10
YStelma Telegraph Duumlon Monitors...... £35 0
Y 5ft. Motorola enciosed Cabinets 19°........ £17 10
Y Telotype Model 14 Tape Punches. . £29 10

% TS-497/URR Bignal Generators £/400 m/cs £85 0O
sJet Aircratt Joystick Handles with 6

Switches ....... ..o iiiiiiian £1 10
S.A.R.AH. Aerials 48° high.. ... . £1 0
YSigma 12000 ohm. DPDT Sealed Rela: a £1 0
Y Freiz Airport “Weather Man® Masts. ..... £25 O
%75 foot high Lattice Trisngular Wind up

Maals +.o.y vorversrEveerors £285 0
Y% Uniselectors 10 bank 25 way ex. new . ' £1 15
Y Precision Mains Filter Units new . . ........ £1 10
Y Marcoal HR.22 SSB Receivers 2/42 m/es £75 0

Y Avo Geiger Countera new . .........
Y Telegraph Code-Decode Machines

Carriage extra at coston all above.

All goods are ex-Government stores.

We have & large quantity of * bits and pieces’
we cannot list—please send us your requirements
we can probably help—all enquiries answered.

P. HARRIS
ORGANFORD — DORSET

WESTBOURNE 85051

www.americanradiohistorv.com
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BEST PRICES - BEST PRICES - BEST PRICES - BEST PRICES

BAILEY 30W. AMPLIFIER

All parts are now available for the 60-volt single

supply rail version of this unit. We have also designed
a new Printed Circuit intended for edge connector
mz;untingl.l This ha_:’ t‘he compo‘ncnt Io;latiosns marklcd
roller tinn r ease of assem is also
YUUR EI.ECTRUNI[: I:"ma'!igr at| 4}m| bf 2’% PrlceFr&SJR:BPde;te::I |S|/6d
4/6d RBP
E[IUIPMENT AN[] I"Z;-IF':Eﬁe‘gslsass {6/- Tg:flszes :\otorhavcezzz:\ponent
locations marked.
COMPONENTS FOR

BAILEY 20W AMPLIFIER
THE LARG EST AND BEST BUYERS IN THE COU NTRY :clllr;:ret; u;:'t:t:el:‘foel:)cn:‘snlkzzla':‘:‘ir }r;ilug;:i:;u::‘l;
u"l'!b ELECTRONlcs l'b power amp. Mains Transformer for mono or stereo
i p t S Hlement wriimarbu}loa: urouni‘tjh sCeéenél'aV:eyrmai’s‘fors%?/iéa}l 2lgsvt
» m e W o » .

* Best Prices * rompt Sett primary B
* Immedlate Spof Offel's B Fast CO“eCflon Trifilar wound Driver Transformer, 22/6d., post 1/-.
We buy Miniature Choke for treble filter, 10/6d., post 6d.

PLUGS AND SOCKETS-MOTORS-TRANSISTORS-VALVES - RESISTORS-CAPACITORS e e e e A

POTENTIOMETERS - METERS - RELAYS - TRANSFORMERS - TEST EQUIPMENT - ETC. Reprint of * Wireless World ' articles, 5/6d. post free.
Any quantities considered. Send lists of goods available.
DON'T DELAY—contact Mr. Astor or Mr. Kahn— T Y o am—

UNITED ELECTRONICS LTD r/‘\ell Darots esrmal a;ai;aglesfor ;his'fhesigon ir:’cltl:’dins_g“:u:

. Y . w pow mp. P.C. Board with power transistor

12-14 WHITFIELD ST.. LONDDN. W.1. Tet: 01-580.4532, 01-580 1116. 01-636 5151, Telex: 27931 and heat sinks mounted directly to P.C. All parts
for stereo cost approximately £24,

Reprint of articles 5/6d., post free.

BEST PRICES-BEST PRICES- BEST PRICES - BEST PRICES | | unsier Hooo cLass a ampurien

Parts now available for this unit including special matt
black anodised Metalwork and all power supply
components.

PLEASE SEND S.A.E. FOR ALL LISTS.

“al‘ | HART ELECTRONICS,
321 Great Western St., Manchester 14
‘P
L\ rys al MODERN DESK PHONES, red, green, blue or topaz, 2 tone The firm for “quality”.
grey or black, with lnt,enml beu and handset with 0-1 dia.
£4/10/-. P.P.7/6.

10-WAY PRESS-BUTTON INTER-COM TELEPHONES in Bake- call I lea we
lite case with junction box handset. Thoroughly overhauled. cPleol;s:inaal“ daa erss“lv:r%:ome, Buc{psstelnovs i
n I s Guaranteed. £6/10/- per unit. " Vs

20-WAY PRESS-BUTTON INTER-COM TELEPHONES in Bake-
lite case with Junction box. Thoroughly overhauled. Guaran-
teed. £7/18/- per Unit.

TELEPHONE COILED HAKD SET LEADS, 3 core, 5/6. P.P.1/-.
ECONOMICAL ! ELECTRICITY SLOT METER (1/- in slot) for A.C. mains. Fized

tariff to your requirements. Suitable for hotels, etc. 200/250 v.
ACCURATE! SO Yook FE i sie 2o | | | INTEGRATED CIRCUIT DEVICES

RELIABLE! QUARTERLY ELECTRIC CHECK METERS. Reconditioned FROM GENERAL ELEchc’ U.S.A.

sanew. 2007250 v, 10 A. 42/8; 10 A. 52/6;20 A, 5716. Other
AMPerages Aval e. years’ guarantee. P.P. 5/-

8-BANK UNISELECTOR SWITCHES. 25 contacts. alternate All new and perfect—NOT REJECTS
wiping £2/15/-; 8 btnk hnl! wipe £2/15/-: 6 bank half wipe, PA237

25 contacts 47/6. 2 watt audio amplifier. Smaller than a

illing. R 25/20,000 ci: 44/~
WIRELESS SET No. 38 A P v Freq. range 7.3 to 9.0 Me/s. Work- 2N53 s'-"~"mz “po-m'e Darll; . i ‘
) . ing range § to 2 miles. Bize 10§ X 4 x 6iin. Weight 6}ib. NS5305, Silicon Monolithic Darllington Ampli-
Write for illustrated Includes power supply Blb.—and spare valvea and vibrator also 2NS306  fiers suitable for pre-amps requiring
Brochure & Price List tank aerial with base. 7 per pair or £3 10 O single. P.P.25/-. I:':'LQ‘V:I":‘:“S." .E,:m' low noise. The 15
FINAL END SELECTORS. Relaya. various callers, aiso 19 L8 szht o gt P e a
v " 1 O~
eceivers in stock. All for callers only. Darfington Amplifier, with a base lead
THE QUARTZ CRYSTAL CO. LTD. 23 LISLE ST. (cer296s) LONDON W.C.2 Backagedin siear|Enowy amidiolant
.C.C. b and accepts {ight from a very narrow
o Matlndgncs‘:;vo:\('& We"(g?';:g:;;i";' 256 Closed Thursday 1 p.m. Open all day Saturday angle. The size of a transistor o 29/6
ew g & i Transistors 2N2926 Orange spot or Green spot 5/9
WW—112 FOR FURTHER DETAILS Data sheets on all of the above /- each.

EDE'S STUDIQS, 274 Haydons Road, Wimbledon,
S.W.19. Telebhone: 01-542 5327

LAWSON BRAND NEW
TELEVISION TUBES

Complete fitting instructions The continually increasing demand for tubes of the very
are supplied with every tube. Aighest performance and reliability is now being met by
the new Lawson * Century 98” range of C.R.T.s.

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, Micro-

t T
I N ST R u M E N T m:sfél&wmwmgmeteﬁt
Recording Instruments, Leak

r £4.10.0
::. ;z::: £3_|9_° “ Century 98" are absolutely brand new tubes

throughout manufactured by Britain’s largest C.R.T.

17 Types £5.19.0 manufacturers. The i

= 3 'y are guaranteed to give absolutely Detectors, Temp. Controllers, all

;7' ;ypes ié:zg superb performance with needle sharp definition screens REPAle 'tl‘xemrs B;;g-ses & Insulation

ypes £7.15. of the very latest type giving maximum Contrast and g

23° Types £9.10.0 Light output; together with high reliability and very LAWS“N As contractors to various Government Departments
f £8.10.0 long life. we are the leading Electrical Instrument Repairers in

197 Panorama £8.10. TUBES the Industry. For prompt estimate and speedy delivery

23* Panorama £11.10.0 “g 997 P bes in all send defective instruments by registered post, or write

y | €9.17.6 'Century _are a complete range of tubes in a : oS RoiD to Dept. W.W..—

19 wa" Pane . sizes for all British sets manufactured 1947-1968. 18 CHURC WN

23" Twin Panel £12.10.0 MALVERN, WORCS. GLASER INSTRUMENTS

Carriage and insurance [2f- 2 YEARS FULL REPLAGEMENT GUARANTEE Tel. MAL 2100 1-3 Berry Street, London, E.C.1

WW—113 FOR FURTHER DETAILS TeT- 017203 B4s 122
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ADJUSTABLE HOLE BAKER “SUPERB’ 20 WATT NEW ! HSL.700 Mone Transistor Amplifier
& WASHER CUTTERS || 27 000000 0Ch 1

really

The right Adjustable Suiqble lor_all Hi-Fi Systems, fidelity monaural
h l d Provides rich clear sound nmp:l(ler with

tool for tre- ole an recreating the musical spectrum s::,.:;;:':.;’.?ﬂ.i
. virtually flat +5dB, 20-17,000 to suit the moat
Pannlng washer cps. Latest double cone :vlth d‘?.’e"nmn:,.'t"ﬂf.

listener. 6 tran-
sjstor circuit
with Integrated
preamplifier
assembled on
special printed
sub panel. AD-
161-:AD162 oper-
ating in s¥metric-
u] complementary Pair. Output transformer coupled to % ohm

cutters |8% massive “Ferroba™  ceramic
magnet. Flux density 16,500

Tungsten gauss. Bass resonance 22-26cps.
High speed Plastic Cone Surround. Coils

X available Bor 15 ohms.
Tool bits

holes 17-124"
in diameter

In our range of 17
Models

Price £I5 Post Free

M I NE T T E ;’.m‘ll 15 oh'r)n ;penkerl sockets. sumldu'm Rhgno I{npu;‘w?ketn.
ull wave bridge rectifier power supply for A.C. mains 200-240 v,
- AMPLIFIER Controls: Bass, Treble. Volume/on/off. Function selector for
'I For ALL Record Players. PUI1, PU2. Tape, Radlo. The HBL.700 s strongly constructed
| A.c. Mains Transformer. gnl rigid :;e‘el c:‘:nhnl-.‘,br;n:’enh'x::u:;r :'n-umel fintsh, size 4 In.
n n. . Performance figures:
e 3 : 0 ﬁ"";"; l"“’ ;’Cng 32187) :‘" Benuitivity—PU1-50 m/v., 56K input impedance.
- . ' | 8 s Vo, PU2-110 m/v, 1 meg. input inpedance.
X .stage negative feedback. Tape—110 m/v, 1 meg. input impedance.
Qt.lallty output 3 ohm matchlng Bargain offer complete Radio—110 m/v. 1 meg. input impedance.
Write for illustrated brochure of our full range with with engraved control panel, valves, knobs, 69 6 | Output power measured at 1 Kc-6.2 watta RMS into 3 ohma,
a . A 5.8 wattsa RMB into 15 ohm. Overall frequency response 30
straight or Morse taper -4 or Bitstock shank. volume and tone controls, wired and tested. Post 5/6 cia-18 Kefs: Continuonsly variable tone controla: Bass, + 8db

to 12.db at 100 ¢/s. Treble, + 10 db to - 10 db ut 10 Ke/n.

All models available from stock TRANSISTOR AMPLIFIER The HSL.7 been denigned for true high fidelity reproducti
AKURATE ENGINEERING CO. LTD. | | WITH LOUDSPEAKER % The HEL 100 ha e eagnc forebe g Dk reprrcton

Cross Lane, Hornsey, London, N.8 A self-contained portable - / Amp but ia aleo capable of being used in conjunction with a
TEL. 0i-348 2670 minl p.a. system. Many gultar by connectiug to PUL socket and the peak output power
2 uses—Partics, Baby Alarm, ANADAA ol will then be in the rexion of 15 watts.
- Intercom, Telephone or GR b Supplied ready built and tested, complete with knobs, attractive
—115 FOR F R DETAIL! Record Player Amplifier, l anodised aluminium front escutcheon hanel, long spindles (can be
—_ Attractive rexine covered B o cut o suit your housing requireinenta), fuil circuit dingram and
:ab:‘net lil.‘ ll2 x19 x4 in., M‘ ‘e i operating Instructions. OUR BPECIAL PRICE £7/19/6.
witl powerfu x4 in. e P. & P.7/6
THE ONLY speaker and four transistor - d
one watt power amplifier 4-SPEED RECORD PLAYER BARGAINS
COMPREHENSIVE Uses PP9 battery. Brand All for 75 e B 46 Mains models. All brand new in maker's original packing.
new in Maker’s carton with  only ostuy/ B.S.R UA25 with latest mono compatible Cart. £6 19 6
RANGE OF RECORD full maker’s guarantee. All plus Carriage and Packing 6/6.
LATEST GARRARD MODELS.
THE INSTANT BULK TAPE All types available 1025, 2025, 8P25, 3000. AT60 etc. Send
MAINTENANCE ERASER AND RECORDING HEAD | | 8.A.E. for lntest Prices
EOUIPMENT DEMAGNETISER Transistor Stereo 8+8 Mk. Il
200/250 A.C. 42 6 Post Now using 8ilicon Transistors in tirst five stages on each chunnel
Leafiet S.A.E. / 1/6 resulting in even lower noise level with improved sensitivity. A
really first-class Hi-Fi Stereo Amplifier Kit. Uses 14 transistore

|
F THE E9HRLH EXTENSION SPEAKER M) | | fieatucta Bremp, whi Bans, Trevie abd Volume controi.

Send P.O. 2/6 for 48 page Smart plastic cabinet speaker with 20ft. ‘Snluble for -::-e u:th C",“,'"‘",g'c"'“{;,‘":;’:i;’ .10"“":: Uh:’
= i i H i lor any speakers from Lo ohm mp enign. all parts

P‘:Ok“" ili"o""""gnﬁ" HGCG(S:SBW :;‘:,dioht;;:'r:"l;::'c"a:t':' '&'(')'“""P';‘:""’ = supplind inetuding drilled metal work. Cir-Kit bourd, attractive
information on ecord are. e W a v wiad - —_—5 front panel knobs, wire, solder, nuts, bolts-—no extras tu buy.
) Size: T}in. x S}in. x 3in, / 2/6 > Blmple,:llep hy.sle.p instructions enable any constructor to build

CECIL E. WATTS RETURN OF POST DESPATCH — CALLERS WELCOME an amplifier to be proud of. Brief Specitication: Freq. response

3 LIMITED HI-FI STOCKISTS — SALES — SERVICE — SPARES +3dB, 20-20,000 c/s. Bass boost approx. to +12dB. Treble cut

approx. to —18dB. Negatlve feedhack 18dB. over main amp.

Sunbury.an Thamas, Mida: RADIO COMPONENT SPECIALISTS | | aaiceerviumiiic: &0 813 155" rover pace 1 g0

337 WHITEHORSE ROAD, CROYDON. Tel: 01-684 1665 Cabinet £3/0/0. ALL POST F:

Circult duulnm. construction dcuﬂll and parts list (frec with

Kit) 1/6 (B.A.E
FOR YOUR. .. Ofticial Stockists of al
R & R R A D I o PEAK SQUND HI-FI EQUIPMENT including the )
SYNCHRO & SERVO B P.W. DOUBLE 12 STEREQ AMPLIFIER as leatured in Practical
5' urnley Roadv RaWtenSta” Wireless April, May and June issues.
REQUIREMENTS! Rossendale, Lancs
SERVO & ELECTRONIC SALES LTD. Tel.: Rossendaie 3152 o o QOMLITY RECORD FLATER AWPLITIER WE N,
43HIGHST.,ORPINGTON,KENT. Tel:31066,33976 VALVES BOXED, TESTED & GUARANTEED double wound malns transformer. ECC83, ELS4, luZBO mlve-
0 4 2 Beparate bass, trebie and vol trols Complete with output
Also at CROYDON. Tel: 01-688 1512 EBFS0 3/ PCCBY 3/~ PYS2Z  3/- Srabetorener latehen fur B oimepeater) Bize.Tin. . % Sinud. ¥
and LYDD, KENT. Tel: LYDD 252 EBF89 3/6 PCF80 3/- Ui9l 4/6 6‘;‘58. JlAeIAdLy ;ll:llt and uskd.bosrl:‘lcl;lt;&;. ‘P‘. & :’ &/-.
= A A A E ted on w. outp! ransforiner
ECCEL 35 pCRa2 3:3 a0 ;l’f and_npeaker ready to Bt into cublnet below. PRICE B7/6.
EF80 16 PCLE3  4/- 10P14  3/- 2 e U
DE LUXE QUALITY PORTABLE R-PLAYER CABINET MK. 2
WE BUY EF85 3/- PCL84  S/- 20P5 3= Uncut mot?)r board size 144 x 12in., clearauce Zin. below,
EFI83 3/ PL36 /- 30F5 2/6 54in. above. Will take amplifier above and any B.8.R. or
any [ype of radio, television, and electronic 5518864 3/6 PL8I 4/- JOL:S 5“; OASI:’I;:)RD Autochanger or l’i,r;{llasl"?sv%r l&-."lt (f.;xcem AT60
- i or 8lze 18 x 15 x 8ln. /6. .98,
equipment, components, meters, plugs Elet  S= | Py s~ | 3ocis s - E
and sockets, valves and transistors, cables, EZ40  4/6 PYBI  3/6 30PLI3 5/6 8-VALVE 'AUDIO AMPLIFIER; WODEL HA34
electrical ap%l;]anc]cs, cop;;er wire, §cre“}z]s, EBC;'OST‘*I:_) NE v:xéw’d 33rt~ o Toaos':';(lz - 5/6 i Dgned on i Pl uction | of
: I, . . . A Resdy built lated by
nuts, etc e larger the quantity the OVER SIX POST PAID. memycll‘;ul:nlipze 1‘m.c:vxx-;1lﬁf

4}in. h. Incorporates ECC83,
ELS84, EZ80 valves. Heavy duty,
double wound miaina transformer
&;’ and output transforiner miatched for
%Y "7 3 ohm speaker, separate bass, treble

and volume controls. Negative feed-

better. We pay Prompt Cash.

Broadfields & M Di 1
z%aLoggesLme‘aﬁy:r?dor:,s‘l,\Yojg - PR I NTE D C I RC U |T$

Small quantities are not expe.n‘si.ve, we have back line. Output 4} watts.  Front panel can bercmhed and
RING 445 2713 full artwork and assembly facilities. . Le:::lptcmlly d'e“"w’;'"‘j“";r':‘,_ a Duﬂ'qﬂ:m';o“]:::;;:g;_“:
Let us quote you for any quantity. to offer them complete with knobs, valves, etc., wired and tested
445 0749 ELECTRONIC SYSTEMS LTD. lpeiealy 240> & B3
UFREC Hookstone Park, Harrogate 10/14 WATT HI-FI AMPLIFIER KIT
958 7624 Harrogate 86258 A stylishly finished mon- =
Telex 57962 aural amplifier with an

output of 14 watts from
2 ELS4s In push-pull
Buper reproduction of

AMERICAN gt A
TEST AND COMMUNICATIONS EQUIPMENT 16mm and 35mm Beparse e for ks

and announcements to

% GENERAL CATALOGUE ANJ103 1/- = Dubbing Theatre Equipment e Litnil s

Manuals offered for most U.S. equipments ghroudsd sstion [wound

output transforiner to
SUTTON ELEC'RONICS mag. and OP'- sound recorders, 8 ﬁ:inxﬁf:gaﬂ;xxuhu:andlreblecontmlnnnpro‘ided

Complete system for sale, including e, ey e

. . ood 11 d Valve lii 2 EL84 CC83. EF!
CREARGIN: [ Ot [Sweotics. 306 S0 Channel console, sound heads, selsyn ina"B a0 rectifer. Blinple imtruion ookl | 11 (Fre win
D o 2 parta). All 1d tel ONL P. & P.8/8
drive units, power units, Theatre horns, Ao seallaie Feuty I::rl.t"-:d:,tuud o it eea i)
- = - 8/6
HEY. e SN soptos, TMRET | | | Foolage Counter. Majority by RCA. | | | amecee S0
moduies. | CONTIL and BRIGHTLIFE produccs are al Space required for multi-track system. HAVERSON SURPLUS CO. LTD.
ex-stock. or etails see une an ugust
issues, advertisemencs. For further details use reader AISO 2 CCTV. SYS'em5~ { " 170 '“6“1_ SITRE:T’ MEgIos'i.olggggN. S.W.19
service card. New prices on new leaflet. Al customers M H 1 elephone o!
on mailing list will receive these automatically. A“ prqfessionally maln'amed arlrf & .Y S.A.E. all enquiries.
WEST HYDE DEVELOPMENTS LIMITED, operational. May be seen waorking in Open all day Saturday (Wednesday 1 p.m.)
30 HIGH STREET, NORTHWOOD, MIDDX. London area. Box W.W. 2272 Wireless World PLEASE NOTE: P. & P. CHARGES QUOTED APPLY T0 U.K.

Telephone: Northwood 24941 ONLY. P. & P, ON OVERSEAS ORDERS CHARGED EXTRA.
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STATION INTERCQ

|

\&n
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 g v. battery. On/off switch.
Volumme control. Ideally suitable to modernise
Office, Factory, Workshop, Warehouse, Hos-
pital, Shop, etc., for instant inter-departmental
contacts. Complete with 3 connecting wires,
each 66ft. and other accessories. Nothing
else to buy. P. & P. 7/6 in U.K.

-
L)
—

: Al ARV
all

OUR

Sup PRICE

ONLY

65/-

Same as 4-Station Intercom for two-way instant con-
versation from MASTER to SUB and SUB to MASTER.
Ideal as Baby Alarm and Door Phone. Complete with
66ft. connecting wire. Battery 2/6. P. & P. 4/6.

7-STATION INTERCOM

(1 MASTER & 6 SUB-STATIONS) in strong metal
cabinets. Fully transistorised. 3iin. Speakers.
Call on Master identified by tone and Pilot lamp. Ideally
suitable for Office, Hotel, Hospital and Factory.

Price 27 gns. P. & P. 14/6 in U.K.

Wireless World, July 1969

NEAMPLIFIER

Tro
S

et ELEPHO

Why not increase efficiency of Office, Shop
and Warehouse with this incredible De-Luxe
Pcrtable Transistor TELEPHONE AMPLI-
FIER 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 DIRECT SUPPLIES (W.W.),
169 Kensington High Street, London, W.8
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LDERING

(——|
PRODUCTS LIMITED

{Regd Trade Mark

HIGH
EFFIGIENGY
INSTRUMENTS

t OClA.~~3.2 mm. dia. decachable

it. Standard temp. 340 ¢ a¢ 19 wates.
pecial temps., from 250 ¢ 400 ¢
Weight 4.8 ox3. 127 grms.

“—4.78 mm. dia. decachable bit
innam temp. 360 € at u A
Special temps. from 250 ¢ 4
Weight 6 ozs. 170 gram.

4 '—6.34 mm, dia, decachable bir.
candard temp. 360 € at 27 watcs
Specisl temps. from 250 ¢-410 ¢.
Weight 6.8 o1s. 184 graws.

=7.9 mm. dia. detachable bit
tandard temp. 360°¢ at 30 wnu.
Special temps. from 250 ¢-410 ¢
Weight 7 ons. 198 grms

OFFSET BIT SIZE |“ 12.7 mm. diameter
RIGHT ANGLE BIT SIZE | 12.7 mm.

diameter,

BOTH AVAILABLE IN THE
FOLLOWING TEMPERATURES

250 ¢—27 watts, 360 ¢—30 watts, 410 e—
60 watts, 500 ¢—90 wates. Supplied in all
voltages from 6 volts 1o 250 volti

WE HAVE, FOR YOUR
CONVENIENCE, A HIGHLY
SPECIALISED SERVICE
SECTION, SO ORGANISED
AS TO MAINTAIN A PROMPT
EXECUTION OF ALL
REPAIRS OF EQUIPMENT
OF OUR MANUFACTURE.

ADCOLA HOUSE, GAUDEN ROAD

LONDON, S.WJ4 Tel. 01-622 0291/3
PRODUCTS LIMITED Telegrams: SOLJOINT LONDON S.W.4

(Regd Trade Mork )

WW—002 FOR FURTHER DETAILS

www.americanradiohistorv.com


www.americanradiohistory.com

Wireless World, July 1969

CONTAINING
NMON-CORROSIVE
FLUX

51ala 4 o N ';_-'.-E‘._ EBAdsTs] o g & o . = 4
and tomorrow there will be thous
Throughout the world leading electronic  age to investigate the wide range of specifica-
manufacturers are continuallyemptying reelsof  tions which are available.
Ersin Multicore s core solder, to make reliable Besides achieving better joints—always—
soldered joints. Some reels contain 3,752 feet yourlabourcosts will be reducedand substantial
(1,144 metres). IU’s the solder they have de- savingsin overall costs of soldermay be possible.
pended on for consistent high quality for more ~ Solder Tape, Rings, Preforms R
than 30 years. and Pellets—Cored or Solid
If in Britain or overseas you make or —and an entirely new type of
service any type of equipment incorporating cored disc, can assist you in
soldered joints and do not already use ErsIN high speed repetitive solder-
MULTICORE SOLDER it must be to your advant-  ing processes.

(- FX I RUJS
i i /N AR " R®
Should you have any soldering problems or require

The first oxide free high purity extruded solder for details on any of our products please contact us at:

printed circuit soldering machines, baths and pots, _
is now available to all international specifications, b -

together with a complete range of soldering fluxes /,
and chemicals.
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