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*STAR

Performer

*Standard Telephones Advanced Radiotelephones

There are

in the world

For the Operator:

*Elegantly styled.

*Designed for safe use in vehicles.
*Excellent range 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.

20 good reasons why
*STAR UHF Mobile Radiotelephone
isthe best radiotelephone

For the Technologist:

*Meets world-wide specifications.
*26 kHz and 50 kHz channel
separation.

*Printed UHF transmitter circuitry.

*Transmission line coupling
of power transistors.

*Solid-state antenna
change-over switching.
*Helical tuning in receiver.
*Quartz crystal filter.

*Quartz crystal discriminator.
*Integrated circuits.

*Fully solid-state.

That's how STAR Radiotelephone brings you the outstanding advantages
of UHF propagation and brilliant design.

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

STC Mobile Radiotelephones Ltd

Wireless World, March 1969
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When is an Avo meter not an Avometer?

When it tests nuvistors, compactrons & 13-pin valves

The new Avo VCM163 Valve Characteristic Meter is one of the most versatile
valve testers ever developed. With facilities for testing valves with as many as 13
Pin connections (and 2 top caps), plus recently introduced types such as nuvistors
and compactrons, the VCM163 provides both rapid fault diagnosis and compre-
hensive static/dynamic characteristics data. Nevertheless, it is even simpler to
use than previous models - no backing-off is required. A separate meter displays
mutual conductance values continuously during testing, and there is pushbutton
monitoring of screen parameters. The full range of h.t. voltage-12.6V

to 400V - can be applied to anode and screen, heater voltage is adjust-

able in 0.1V steps from 0 to 119.9 and grid voltage may be varied con-

tinuously from 0 to 100V (calibrated). Get complete information about

the VCM163 from your local dealer or Avo Ltd, Avocet House, Dover, |

Kent. Telephone Dover 2626. Telex 96283. L

AVQ MEANS BASIC MEASUREMENTS ALL OVER THE WORLD
WW—006 EOR FURTHER DETAILS 1| 81
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HIGH FIDELITY MOVING COIL STEREO HEADPHONES (TYPE LS43) Now available from DAYSTROM LTD. GLOUCESTER
WW-—007 FOR FURTHER DETAILS
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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 Frequency
Type type max. (kW) (kW) max. (kW) (MHz) V) (A)
4CX1000A
4CX1000K = 1.0 3.2 30 110 6.0 9.0
4CX1500B 145 2.7 3.0 30 6.0 9.0
4CX5000A Cv8295 5.0 16.0 715 30/110 7.5 75
4CX10,000D Cv6184 100 16.0 7.5 30/110 7.5 75
4CX35,000C 35.0 82.0 20.0 30 10 300
CR192A (6166A) Cv8244 100 9.0 6.9 60/220 50 175
Vapour Cooled Anode Output Anode Filament ratings
dissipation power voltage Frequency - Boiler
Type max. (kW) (kW) max. (kW) (MHz) (V) (A) unit
CY1170J 60 82 15 30 10 300 Integral
CY1172 (RS 2002V) 150 220 15 30 21 350 CY4120

T

2
T
é E—
4CX1000K 4CX10,000D 4CX35,000C Cy1170J CY1172
For audio or linéar For audio, linear,  For audio amplifiers, For audio amplifiers, r.f. linear amplifiers or
single sideband single sideband r.f. linear amplifiers Class C amplifiers or oscillators. Both types
amplifiers orscreen or Class C amplifiers have a coaxial metal-ceramic envelope.
4CX1000K has a modulated r.f. or oscillators. A range of glass envelope types is also
solid disc screen amplifiers. available.
contact to permit
use up to 400MHz.

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

Send for full details
of EEV tetrodes

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—010 FOR FURTHER DETAILS wweé
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Ferrograph Series 7 -
the simple recorder with

thirty recording

facilities

The Ferrograph Series 7 Tape Recorder is
many instruments in one: If you just want
to record without going into technicalities,
it is the simplest instrument, handled by
setting one or two basic controls. If, how-
ever, you need a recorder for hard, profes-
sional work, the Ferrograph will do it for
you 24 hours a day, year in year out (that’s
why important communications centres
specify it). If you need your recorder to
produce the most complex effects, the
Ferrograph recorder gives you a greater
range of facilities than any other.
Available in Mono, and in Stereo with
and without end amplifiers, embodying a
unique range of recording facilities, includ-
ing:
@ All silicon solid-state electronics with FET
input stages and wide input overload margins.
@ Vertical or horizontal operation.
@ Unit construction: The 3 individual units i.e.
tape deck, power unit and amplifier complex are
mounted on a single frame easily removable from
cabinet for service or installation in other cabinets
or racks.
@ 3 motors (no belts). 3 tape speeds.
@ Variable speed spooling control for easy
indexing and editing.
@ Electrical deck operation allowing pre-setting
for time-switch starting without need for mach-
ine to be previously powered.
@ Provision for instantaneous stop/start by
electrical remote control.
@ Single lever-knob deck operation with pause
position.
@ Independent press-to-record button for safety
and to permit click-free recording and insertions.
@ 8} reel capacity.
@ Endless loop cassette facility.
@ Internal loud speakers (2)—1 each channel on
stereo, 2 phased on mono.
@ 4 digit, one-press re-set, gear-driven index
counter.
@ 2 inputs per channel with independent mixing
(ability to mix 4 inputs into one channel on
stereo machine).
@ Signal level meter for each channel - perative
on playback as well as record.
@ Tape/original switching through to output
stages.
@ Re-record facility on stereo models for multi-
play, echo effects etc, without external connec-
tions.
@ Meters switchable to read 100 kHz bias and
erase supply with accessible preset adjustment.
@ Three outputs per channel i.e. (1) line out—
level response. (2) line out—after tone controls.
(3) power output—8-15 ohms.

@ Power output 10W per channel.

@ Independent tone controls giving full lift and
cut to both bass and treble each channel.

@ Retractable carrying handle permitting carry-
ing by one or two persons.

U.K. Retail prices from £150 incl. P.T.

See and hear Ferrograph Series 7 recorders
at your local Ferrograph stockist, or post
coupon for details and address of nearest
Ferrograph specialist (or ring 01-589 4485)

the tape recorder with
the hearing-is-believing sound

ERROGRAPH

S I N U S B U N O U S N G B I G N D R .
To the Ferrograph Co Ltd, Mercury House, 195 Knightsbridge, London SW7

NAME
ADDRESS

WW—011 FOR FURTHER DETAILS
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Please send me FREE brochure on Ferrograph Series 7 Tape Recorders [] please
OR send me the new Ferrograph Manual, for which I enclose £1

D tick

WwW
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Send for full details
of EEV marine
magnetrons.

A7

Be safe...use EEV magnetrons
in your marine radar

Peak Output
Power (kW)
Frequency (Typical Equivaients

Type Range (MHz)  Operation) {not complete)
Brief data on some of M5063 3025-3075 50 2J708
the many types 2J42 9345-9475 8 ME1101, CV3676,
available. The MAG3, M526
complete range covers ’
S-Band and X-Band BM1002 9415-9465 21 JP9-15B
types from 3-80kw. M5138 9345.9405 22 JP9-15,YJ1110

M515 9380-9440 25 YJ1120

M597 * 9380-9440 10

M5988B 9380-9440 22

599A/B 9415-9475 3 JP9-2.5D,

JP9-2.5E, 7028

M5022 9415-9475 30 YJi1121

M5031 9345-9405 9

M5043 9380-9440 5.8

M5039 = 9345-9405 225

: z 2 L3

| ﬁ . r

M5063 M515 M599A/8 M5138

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

& o

——— C—— —— —— — — — — — — D ST — — SN C—— — D — —— —— — — — S GAGAS) it

Please send me full data on your range of marine magnetrons.
| am particularly interested in using a marine magnetron with the following parameters.

Frequency Peak Output ~ Pulse Pulse Repetition

Range (MHz) Power (kW) Length (us) Rate (p.p.s.)

NAME POSITION

COMPANY

ADDRESS

TELEPHONE NUMBER EXTENSION WVQ
AP

WW-—012 FOR FURTHER DETAILS
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reasons

for a BIHI]

in the hand

0 W“’ ‘
A ™
5000 \

| ysaei1e® 9

2y

Take the Model 4311:

Apply It. The THRULINE® 4311 Wattmeter, developed for air naviga-
tional aids such as DME, ATC, and other pulsed RF systems, will also
measure arfd monitor almost any type of 50-ohm RF transmission.

Carry It. Direct reading and self-contained, the "“4311” needs no
additional instrumentation nor 60 or 400 Hz line power. Just pick
it up, carry it to your equipment, connect and use.

Read it. The “4311" indicates CW or FM power up to 10,000 watts
accurately, forward or reflected. Push the button and the “4311"
scales the peak of pulsed or envelope power to 10,000 watts.

Compare It. There is no other like it. Scan the basic specs below
then, put a BIRD in your hand. Send for bulletin 4311-67.

SPECIFICATIONS

PEAK PULSE or ENVELOPE POWER MODE AVERAGE (CW) POWER MDDE

Frequency Ranges: 0.45 - 2300 MHz Frequency Ranges: 0.45 - 2300 MHz
Power Ranges: 1W to 10kw. Power Ranges: 1W to 10kw.
Accuracy: * 8% of full scale. Accuracy: * 5% of full scale.

Minimum Pulse Parameters: From a duty PRICE

factor of 1x10.4, a pulse width of 0.4 on application
cw microseconds, and a rate of 30 pps or
higher, depending on the Element selected.

Now also available: AC-powered yersion for extended bench use.

For 60 page Catalogue of Quality Instruments
F R E E for RF Power Measurement, contact . . .
52) ELECTRONIC LIMITED
XL 33A High Street. Ruislip. Middlesex, England
Phone: Ruislip 74133 Cable: Birdelec

WW—013 FOR FURTHER DETAILS
www.americanradiohistorv.com
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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.

A9

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

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
Cc1148 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 Cv427 60 205 17.5 15 26.0 2.15 B4A
C1166 60 205 17.5 15 6.3 9.0 BSF
C1179 18 65 8.0 9.0 6.3 2.8 B7A

Send for full data on the
EEV range of pulse
ampilifier 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.
| am particularly interested in using a pulse tetrode with the following parameters :

Pulse Anode
output power dissipation
NAME

COMPANY

ADDRESS

TELEPHONE NUMBER

WW—014 FOR FURTHER DETAILS
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voltage anode current

POSITION

EXTENSION WW7

AP 362


www.americanradiohistory.com

Al0 Wireless World, March 1969

PYE SPANS THE WORLD

Pye Telecommunications is the world’s largest exporter of
radiotelephone equipment. Pye Radiotelephones are used
all over the world to ensure instant contact. Pye research
development and quality control really do keep in touch
with tomorrow. So what more do you want ?

the vital contact

e
!

~
»
»

I

Pye ‘Pocketfone’ Personal
Radiotelephone

New battery economy circuit Ex-
tremely light-weight and compact
Reception free from noise and inter-
ference Minimum of controls
Transmit button automatically ex-
tends antenna - Mearing ald socket
Easlly accessible batteries.

Pye ‘Bantam’ Portable
VHF Radiotelephone

Fully lunllslorlsed transmitter and
recelver Very h performagce
receiver - Crystal ll?ler selectivity

0-5W transmitter output 250mwW
audio power - Long endurance E"h

Pye VHF Radiotelephone

Fixed Station

Sollid-state receiver and transmitter
10-15W R.F. output Field-effect
transistors used In recelver - Sultable
for all climates - Electronic sauelch
Designed to meet all relevant speci-

rechargeable or dry ba
be used with external antenna to give
greater range - Weatherproof.

8-10W R.F. output

Pye UHF Radiotelephone

Fixed Station

Solid state recelver and transmitter
0 Very high R.F.

selectivity using field-effect tran-

sistors Very low nolse factor

Electronic squelch - A. C. or 24V d.c.

operation - Sultable for all climates

Designed to meet all relevant speci-

tications.

Pye ‘Westminster’
Remote Mounted Radiotelephone

Completely solid state - 5-8W R.F.
output - 1-10 channels with solid state
switching - llluminated channel indi-
cator Suitable for all climates
Meets all relevant specitications

e
(R X X J @

Pys ‘Westminster’

front Mounted Radiotelephone
Completely solld state - 5-8W R.F.
output 1-10 channels with solid
state switching - Suitable for all
climates - Meets all relevant speci-
fications.

Pye Single-Sideband
Radiotelephone

125W (p.e.p.) R.F. output Fully
transistorised reteiver - C.W. lacl-
fitles provided Sideband selection
by crystal titter - Casrier insertion for
a.m. compatibllity - Fixed or mobile

\icaMon: - A 1 It
design.

Pye ‘Pioneer’
Radiotelephone

Fully transistorised
automatlc. CB manual, or magneto

For use with

exchanges - Weatherproof cabinet
Unattended operation over long
perlods - Facllity for fitting privacy

eq®pment - Optional single antenna

operation.

Pye 5-Circuit UKF
Radiotelephone

Compact 5-clrecult radlo terminal
Fully - transistorlsed channelling
equipment - Frequency-shiftsignailing
Continuous unattended operation in
all parts of the world Twelve
standard plans for terminais and
repeaters.

PYE

equipment
gives you
instant-contact
with mohility

PYE TELECUMMUN":A"UNS LTD. Cambridge England Telephone : Cambridge (0223) 61222 Telegrams : Pyetelecom Cambridge Telex: 81166
WW—015 FOR FURTHER DETAILS
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1t’s
clear
€O see...

. .. why our digital
wheetstone bridge is so
spec al. It is the only
wheatstone bridge
manufactured with
illuminated digital
readout.

No n=2ed to work out
those tiresome ratios,
the display gives four
figures, decimal point
and the correct unit
(ohms, kilohms and
megchms) thus permit-
ting rapid checking.

so simple to use

The Doran range of
precision nstruments
includes . . .

potentiomaters

pH meters

bridges (of all -ypes)
galvanometers
standard cells

micro cells
electrodes

power unifs

send for datails

DERRITRON ELECTRONICS LIMITED
Instrument division
Sedlescombe Road North, Hastings, Sussex.

Telephone Hastings 51372 Telex 95111
WW-—016 FOR FURTHER DETAILS
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CT81 has 3 separate cues

and a peak programme meter

The Plessey CT81 is the latest in
the range of Plessey endiess loop

magnetic tape cartridge recorders.

Manufactured to NAB or IEC
standards the CT81 features three
separate cues, a peak programme
meter, direct capstan drive and
solid state silicon devices
throughout.

The 1000Hz standard cue is
automatically recorded with each
depression of the record button.
The 8000Hz auxiliary cue to
operate associated relays can be
recorded during the initial
recording or later as required.

The 150Hz end of message cue is
recorded whenthe end cuebuttonis
depressed. For remote operation of
associated equipment all functions
are extended to a multi-way plug
and socket at the rear of the unit.

A PPM or VU meter and auxiliary
cuescanbeincorporatedinanyCT80
model to suit your requirements.

For details of the complete range
of Plessey desk mounted, recessed
and rack mounted CT80 cartridge
recorders contact your local

Plessey office now.

PLESSEY
Electronics

| Sales and Service — Rola Recording Products Department Garrard Engineering Limited Newcastle Street Swindon Wiltshire Telephone Swindon 5381

| Telex 44271 or the manutacturer Plessey Electronics The Boulevard Richmond Australia 3121 Telex 30383 Cables ROLA Melbourne

1

WW—017 FOR FURTHER DETAILS
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VALUABLE NEW HANDBOOK

FREE

Have you had your copy of “Engineering Opportunities”?

The new edition of “ENGINEERING OPPOR-
TUNITIES” is now available—without charge—to
all who are anxious for a worthwhile post in Engineer-
ing. Frank, informative and completely up to date,

the new

“ENGINEERING OPPORTUNITIES”

should be in the hands of every person engaged in
any branch of the Engineering industry, irrespective
of age, experience or training.

On
REFUND OF

‘SATISFACTION OR

FEE' terms

This remarkable book gives details of examinations,
and courses in every branch of Engineering, Building,
etc., outlines the openings available and describes our
Special Appointments Department.

WHICH OF THESE IS

YOUR PET

ELECTRONIC ENG.

Advanced Electronic Eng. —
Gen. Electronic Eng. — Applied
Electronics — Practical Elec-
tromics — Radar Tech. —
Freguency Modulation —
Transistors.

ELECTRICAL ENG.

Advanced Electrical Eng. —
Gen. Electrical Eng. — Instal-
lations —  Draughtsmanship
—_ IIIummanng Eng. — Refrig-
eration — Elem. Electrical
Science — Electrical Science —
Electrical Supply — Mining
Electrical Eng.

CIVIL ENG.

Advanced Civil Eng. — Gen.
Civil Eng.—Municipal Eng.—
Structural Eng. — Sanitary
Eng. — Road Eng. — Hy-
draulics ~— Mining — Water
Supply — Petrol Tech.

WE HAVE A WIDE RANGE OF COURSES IN OTHER SUBJECTS IN-
CLUDING CHEMICAL ENG., AERO ENG., MANAGEMENT, INSTRU-

SUBJECT?
RADIO ENG.

Advanced Radio — Gen. Radio
Radio & TV Servicing —
TV Eng. — Telecommunica-
tions — Sound Recording —
Automation — Practical Radio
—Radio Amateurs’ Exam.

MECHANICAL ENG.

Advanced Mechanical Eng. —
Gen. Mechanical Eng. —
Maintenance Eng. — Diesel
Eng. — Press Tool Design —
Sheet Metal Work — Welding
— Eng. Pattern Making —
Inspection—Draughtsmanship—
—Metallurgy —  Production
Eng.

AUTOMOBILE ENG.

Advanced Automobile Eng. —
Gen. Automobile Eng. — Auto-
mobile Maintenance — Repair
~—Automobile Diesel Mainten-
ance — Automobile Electrical
Egquipment — Garage Manage-
ment.

MENT TECHNOLOGY, WORKS STUDY, MATHEMATICS, ETC.

Which qualiﬁcatuon would increase your earning power
A.M.LE.R.E., B.Sc. (Eng.), A.M.S.E., R.T.E.B AM.LP.
AMAMY, A.R. I.B.A., A.I.O.B., P.M.G., A.R.LC.
M.R.S.H., A.M.LE.D A.M.I.Mun.E., C.ENG,, CITY & GUILDS,
GEN. CERT. OF EDUCATION ETC.

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

446A ALDERMASTON COURT, ALDERMASTON, BERKSHIRE

THE B.ILE.T. IS THE LEADING INSTITUTE OF ITS KIND IN THE WORLD

THIS BOOK TELLS YOU

Y HOW to get a better paid, more i

% HOW to qualify for rapid promotion.

Y HOW to put some letters after your name
quickly and easily.

ond become a key man . ..

% HOW to benefit from our free
Appointments Depts.

Y HOW you can take advantage of the chances

you are now missing.
Y HOW, irrespective of your age,

experience, YOU can succeed in any branch of

Engineering.

132 PAGES OF EXPERT
CAREER-GUIDANCE

PRACTICAL INCLUDING
EQUIPMENT TOOLS
. The specialist  Elec-
B Practical and Theo- 3 el -
"::II: C?u‘rs:: l:’r‘ beg?:- Zalmg‘ T Division  of

ners in Radio, T.V., Elec-

i NOW offers you a
g:y"'“f‘ "é‘ulﬁ"r"':ﬂi& real laboratory train-
Amateurs’ Exam., R.T.E.B. ing at  home with
Certificate, P.M.G. Cer. Practical =~ equipment.
tificate, Practical Radio, Ask for details.

Radio & Television Ser.
vicing, Practical Elec-
tronics, Electronics
Engineering, Automation.

nteresting job.

Advlisory and

educatian or

E.T.

-~

You are bound to benefit from reading
“ENGINEERING OPPORTUNI-
TIES.” Send for your copy now—FREE
and without obligation.

POST COUPON NOW!'

TO B.L.E.T., 446A ALDERMASTON COURT,

ALDERMASTON, BERKSHIRE.

Please
OPPORTUNITIES.”
exam., or career).

send me a FREE copy

ENGINEERING OPPORTUNITIES

of “ENGINEERING
I am interested in (state subject,

FRBIRE 1 . - coa i i 0 5 A - < Bhnm o5 - ek 86
I ADDREESE. . .. . ognene oo s isnerens stonsas ionsasperons onons slonsnsasnonsasi oronslel one Echons
. WRITE IF YOU PREFER NOT TO CUT THIS PAGE
1
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www.americanradiohistorv.com

T0 AMBITIOUS
ENGINEERS



www.americanradiohistory.com

Al4 Wireless World, March 1969

- this is one data
transmission
system
we
cant
checkO o0

Photograph-of Ghanaian ‘Talkirg Drum’ by countesy of The Commonwealth Institute. Kensington High St

... the only one

Modern data transmissions go
farther and faster, and must be
even more accurate and reliable.
Only Trend can provide the
sophisticated equipment neces-
sary to test such systems.

If you use or manufacture data
transmission systems, tap out a
message to:

=< nd/J TRENDELECTRONICS. . “ i

Data Transmission Division

WW—019 FOR FURTHER DETAILS
www.americanradiohistorv.com
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prepare
NOW ,
for tom Jrow S
WO

Today there is a huge demand 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.Il., the Home Study Division of McGraw-Hill Book
Co.,can provide.

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

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

POST THIS COUPON TODAY FOR A BETTER FUTURE

To C.R.E.I. (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 SR TS TR o
C’REI Programmes offered by your institute.
My interest is City and Guilds D please tick General D
S —— AL " 1 NAME

Member of the ADDRESS
Association of British

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

173-176 Sloane Street, Londun S.W.1. ELECTRONICS EXPERIENCE WW116
A subsidiary ot McGraw-Hill Inc.

WW-—020 FOR FURTHER DETAILS
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controlled soldering starts with an Enthoven preform

New free booklet describes
the complete range of
Enthoven Solder products.
preforms among them.
Ask now for your copy
of ‘Soldering with Enthoven’.

The right amount of solder, in the right place, every time. The right alloy
to suit the surfaces to be joined. The right flux for effective wetting. The
right heat-source. Enthoven know about this kind of thing, will give
advice, supply preforms—cored or solid. Controlled soldering means
economical soldering. Soldering with Enthoven preforms saves solder,
time and wastage. Cuts costs. Produces a stronger, cleaner job.
Enthoven supply washers, rings, shims and strips in a wide variety of
alloys, cored and solid, and design to meet special requirements.

T ENTHOVEN
----5 SOLDERS LIMITED

r———.—l

|
|
|
|
| Head Office and Sales Office

| ™1 Dominion Buildings, South Place. London, EC2
Lo — — — — 3 Telephone:01-628 8030

| S

100000000000000000000000000000000000000000!
00000000000000000000000000000000000000000:!

0,000000C
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2N 5172

Manufactured by A High stability
GENERAL ELECTRIC A Long Life
(U.S.A) A High Gain

A ~x-stock, London

1000-up 10D
500-999 -/0
100-499 110
25-99 2/1
1-24 31

Collector-Emitter Voltage Veeo 25 V Silicon NPN
Emitter-Base Voltage Vego 5 V Planar Passivated
Collector-Base Voltage V eso 25 Vv Transistor in
Collector Current e 100 mA Epoxy Encapsulation

Dissipation (free air at 25°C) w 200 mW
Forward Current Transfer Ratio  h,, 100-500 —
Forward Current Transfer Ratio  h 100-750 —
Gain Bandwidth Product i 120 MHz

RASTRA ELECTRONICS LTD.

275 KINGSTREET - HAMMERSMITH - LONDON - W.6. - RIVerside 3143 - TELEX 24 443
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THE MESSAGE IS
PERFECTLY
CLEAR:T-R-I-O

HS-4 9R-5S9DE SP-5D

Model 9R-5S9DE

BUILT IN MECHANICAL FILTER using the Mechanical Filter.

8 TUBES COMMUNICATION RECEIVER -Dimensions: Width 15", Height 7", Depth 10”.

«Continuous coverage from 550KHz to 30MHz and direct
reading dial on amateur bands. Model SP-5D

« A mechanical filter enabling superb selectivity with ordinary IF «Communications Speaker which has been designed exclusively
transformers for use with the 9R-59DE

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

«Sensitivity: 2 gV for 10dB S/N Ratio (at 10MHz) Model HS-4

* Selectivity: £ 5KHz at 60dB (£ 1.3KHz at 6dB) When «Communications Head Phone

Model JR-SOOSE

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)

p : e
* Hi-Sensitivity: 1.5 .V for 10 dB S/N Ratio (at 14 MHZ)
* Hi-Selectivity: * 2 KHz at —6dB £ 6 KHz at — 60dB
* Dimensions: Width 13", Height 7°, Depth 10" JIR-500SE

TO: B.H. Morris & Co., (Radio) Ltd ww
Send me information on TRIO COMMUNICATION

T R I 0 RECEIVERS & name of nearest TRIO retailer
AGE

NAME.

the sound approach to quality

' TRIO ELECTRONICS, INC.
TOKYQ , JAPAN ADDRESS

TRIO KENWOOD ELECTRONICS S.A. 160 Ave, Brugmann, Bruxelles 6, Belgium
Sole Agent for the UK. B. H. MORRIS & CO., (RADIO) LTD. 84/88, Nelson Street. Tower Hamlets, London E. 1, Phone: 01.790 4824
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Muriel’s book
50 ppm TC
+ 0.5, tolerance

means o000

off-the-shelf-delivery for designers

Ring Muriel for off-the-shelf delivery of Fimet Resistance range: 1000 to 360K E24 series.
Resisrors in development quantities. You'll get them Power Rating: tw, iw, }w Mult-Rating.
— and fast. Temperature range: —55°Cto + 125°C.

The new standard Filmet range meets all the require-
ments of DEF 5115-1 Style RFG7—o0.5...andata
pricethat’s below standard forabove standardstability.

: . . . e
Ring Muriel to get yourself in the book for fast delivery. //_ .
¢
/&
W
F ILMET //45“
] /S\V
metal film resistors '«
g
/\5&*
u MORGANITE RESISTORS LIMITED. & //‘\, &
M o rg a n Bede Industrial Estate, Jarrow, Co. Durham. % y » .
: Telephone: Jarrow 897771. Telex: §3353. s A AR & &
VAR A % wWws
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DO WOU
NERD T'O
CALIBRATE
CURRENT
SENSITTY S

DO YOU NEED
AN ACCURATE
CURRENT
SOURCE FOR
SEMI=CONDUCTOR
TESTUINGC?

The Bradley D.C. Current Calibrator 132
provides an extremely stable D.C. current
source up to 100 milliamperes at an accuracy
of 0.05%. An add-on unit, the Current Multiplier
144, extends the range to 10 amperes.

The 132 is used extensively by meter manufacturers because of its high accuracy and
ease of use—just dial up the current required—and also because of its unique
percentage deviation measuring device. Semi-conductor and thin film component
manufacturers have found it invaluable for the evolution and production line testing of
their products . . . Further the 132—-144 combination with its unrivalled output of
10 amperes covers the testing of most types of meters.

We shall be pleased to send further details.

BRADLEY INSTF!UMENTSJ

G. & E. Bradley Ltd., Electral House, Neasden Lane, London, N.W.10. Tel: 01-450 7811. Telex: 25583
WW—025 FOR FURTHER DETAILS
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Morganite killed it

The deceased would have become
one of Morganite’s Cermet Trimming
Potentiometers — one, in fact, of the
populdr type 80 with a power rating
of 0.756W at 70°C

Butit never made it. The crunch
came when we examined all its tiny
component parts at 500 times life
size. That's quite a test. Imagine,
forinstance, the imperfections

is a dead one of
these

o] (X T2 o 1

you might find in a 40 yard
cigarette. So it's not surprising
thatevery once in a while we
detect aspanner in the ointment.
And the penalty is death

The survivors are the most reliabte
trimming potentiometers you can
find — and finding them couldn’t be
easier. Samples for evaluation or for
development projects are waiting in
stock, ready for your ‘phone call.

A21

We are the only British company
which offers ohmic values from

10 ohmsto 1M ohmsinthe E6
range as well as the MIL-R-22097C
series

Put our Cermet trimming
potentiometers through your test
routine and watch how they stand
up toit. Any that couldn’t are

long since dead.

MORGANITE RESISTORS LIMITED

Bede Industrial Estate, Jarrow, County Durham

Tetephone: Jarrow 897771
hd
g Morgan
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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

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

FMHALTRON

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—027 FOR FURTHER DETAILS

www.americanradiohistorv.com

VALVES FOR:

Radio and Television Manufacturers.
Radio and Television Service Departments.
Radio Relay Companies.

Audio Equipment.

Electronic Equipment.

Instrumentation.

Computers.

Marine Radar.

Communication Equipment.

Research and Development.

Government Departments.

Aircraft Military and Civil.

Ministry of Aviation Approved Inspection.
Air Registration Board Approved
Inspection.
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CeCCon
precision
soldering

AIGIALEV VRS

etue ¢
WALKS

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 %~
ACTUAL SIZE  {or 240, 220, 110, 50 or 24 volts.

Model CN 240/2
15 watts—240 volts

with nickel plated bit (5% ") 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 order direct from us. A
free colour catalogue will be supplied on request.

PRECISION MINIATURE
SOLDERING IRONS
Made in England

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 4d

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

| enclose cheque/P.O. cash value

NAME Antex, Mayflower House, Plymouth, Devon.

ADDRESS Telephone: Plymouth 67377/8 Telex: 45296
. Telephone Giro No. 258 1000

w

SESSSSESEEEESEEEEEEEEENEEEEEEEEES
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Why have Racal stopped making
specific-function instruments?

‘ The Racal 815 ‘

Racal pioneered the specific-function approach to digital B—
instrumentation, exemplified in the successful Racal 800 Series, which offers
high quality instruments at competitive prices — prices made possible by effective standardization.

Racal have now augmented this range with the 815, 560 MHz Universal Counter-Timer: the
last word in versatility. The standard features you expect in a Racal Counter are all included — high
input impedance (1M Q), excellent sensitivity (10mV), except|0nal stability (fast warm-up oscillator
ages at less than 2 parts in 10° per day and attains 1 part in 10" in under 3 minutes), and the fast
Racal patentdynamic readout (25mS).

Additionally the very com-
prehensive facilities include -three input channels, variable
input-trigger level selection (=100V to +100V) with provision
for d.c. level monitoring and an intensity modulation pulse

to identify the precise measurement period on an oscillo-
scope.

Inshort,not justthe usual all-rounder, this instrument
is a truly universal Counter-Timer, any measurement nqt
possible with the 815 will require a specific-function
instrument. And that’s where we came in.

Phone or write now for a
demonstration at your premises
or full data on the Racal 815

[R|A/C[A]L]

RACAL INSTRUMENTS LIMITED,
\ Bennet Road, Reading, Berkshire. Reading 85571
i a . Telex: 84166
WW-—029 FOR FURTHER DETAILS
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directly .-

giants, 89 large

» manufacturers, 392
s u p p I e smaller manufacturers,

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

Pinnacle

the largest
singjle valve
independent

PINNACLE ELECTRONICS LIMITED ACHILLES STREET - NEW CROSS * LONDON S.E.14

Telephone: All departments—01-692 7285 Direct orders— 01-692 7714
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Get across

loud and clear

with AKG

microphones!

AKG C-451

Quality condenser
microphone with new
CK1 capsule (inter-
changeable with other
AKG microphones).
Other capsules are
available built into
wind-shield with ‘rifle’
tube attachment. Supp-
lied with battery power
unit and/or mains unit
which can feed two
microphones.

AKG D-109

Dynamic

miniature

microphone —

the smallest

Lavalier on the

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

ARG D-224

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

Find out more about AKG mikes from

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

AN microphones
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Trainfortomorrow'sworld
in Radio and Television

at The Pembridge College
of Electronics.

The next fulltime 16 month College Diploma
Course whichgives athorough fundamental
training for radio and television engineers,
starts on 16th April 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: ‘0O’ Level, Senior Cambridge or
equivalent in Mathematics and English.

. To: The Pembridge College of Electronics
B (Dept. wwe), 34a Hereford Road, London, W.2

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

NAME.

|
=
=
o
ADDRESS ..o -
[ |
H
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Why pay for more sophistication
than you can use?

The majority of users of electronic test equipment require accuracy within
a band of measurements that is common to many operators. The Dymar
System of test instruments covers this need ideally. We have avoided the
temptation to include more sophistication than the market wants. This
means that your budget will streich further yet cover your project develop-
ment, research or quality control. Plus features are:—

(1) all instruments are energised by a master meter unit.

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

(3) the money-saving aspect.

Gur explic't Short Form Catalogue will give you a run~-down on our 700
Series - just complete the coupon or just pin it to your letterhead.

_-________-_______—'
<

A.C. AND D.C. VOLTMETERS - SEMICONDUCTOR TEST SETS — SIGNAL GENERATORS

—
]

www.americanradiohistorv.com

WW-—033 FOR FURTHER DETAILS

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

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

NAME
POSITION
COMPANY
ADDRESS

TEL

NOISE FACTOR METERS — DISTORTION A

ANALYSE FUF’
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The Goldring caress...
we call it transduction seduction

Smooth, breathing, open and graceful stylus assembly. It is as light as the
that’s the sound of Goldring True cantilever itself — no massy magnets

Transduction. The ability of a cartridge ., or coils to move! This design approach
to track properly at low forces 4 provides a texture of

is only the first stage of design, sound transparency previously
and from that point Goldring associated with direct-coupled pickups.
engineers continued development Excessive de-coupling techniques are
through to achieve their rendered unnecessary and

True Transduction. A micro-element tight coupling is employed to ensure
of tubular permeable material lies that every motion of the sensing

in a ‘Free-Field’ generated from a fixed element is identical to that of
source away from the removable the stylus — at all frequencies.
Full technical details of these new era cartridges from
Desk HF, Goldring Manufacturing Co. (Great Britain) Ltd.,
486-488 High Road, Leytonstone, London, E.1¥,
ot from your nearest dealer.
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Tnvest in
Ekrie
Blue Chips’

Erie Blue Chips are resistors. Thick film,
metal glaze resistors built to satisfy

the circuit designer's need for reduced
physical size and increased reliability.
Designed specifically for printed circuit
boards, Bfue Chips, with radial
terminations at 0.2 in centres, make
possible a packaging density up to double
that of conventional cylindrical resistors.

Resistance range:

1 ohm to 1 megohm with tolerances of
1%, 2%, 5% and 10%,.

Wattage ratings :

W, 2w, L w, with maximum

voltage 350V d.c.

Temperature range :

-55°C to 125°C with no derating, and an
average TCR of + 300 ppm/°C.
Closer T.C.s. available.

ERIE
10ex
|

| |

"And this is their
average size’

With these specifications it's no surprise
that Erie Blue Chips are setting the pace
in resistor design and further advancing

the rapid progress in circuit dependability.

WW—036 FOR FURTHER DETAILS
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ELECTRONICS

LIMITED

ol

For further
details contact :

ERIE ELECTRONICS LIMITED,
Great Yarmouth, Norfolk.
Telephone: 0493 4911
Telex: 97421



www.americanradiohistory.com

A30 Wireless World, March 1969

RESLOSOUND

microphones

Precision engineered DECCA
give the sensitive acoustical SPECIAL
performance required today PRODUCTS

DECCA
the world’s leading
manufacturer
of records
. 003 || and the means
Cadng ot Omamic Micoohone  ponproved unctons of pIayl ng them

Reslo CPD microphone. Most suitable hand or stand microphone.

fqr ) ' Incorporating an intemal anti-

g'ghouasli‘v M\;‘SIC I;lecordmg pop filter. Supplied in a black EESEEEEEEEEEEEEENEEENEENEENEE NN ENEEENEEEEN
eneral Sound Reinforcement presentation case with 18ft. of . .

Loud close singing or speaking if used directly connected screened . X Magnetic Bias

with an amplifier incorporating reasonable cable. Available in low. medium An Ingenious method of applylng

passicul ) and high impedances. an anti-skating force to all current

Frequency response is smooth over the R B

range 70 ¢/s to 16 Kc/s. Recommended Retail Price Decca pick-ups i.e. Professional,

Rear response better than 20dB below
the front from 100 c¢/s to 1 Kc/s and over

UD1/L (50 or 600 ohms) Mk. 1, Super, AR/ arms. Only 22/6 incl. p.t.

£19 10s. 0d

Jon acumoer possnce aquencion, ~ . UDUM 200-300 phma Sy uaBiaey

Impedance valuss: CPD2/L—30/50 ohms T m W L o ! A soft-hair wheel cleans the stylus when the
of 600 ohms. e 08 0 pick-up is in its rest position. Adjustable
z‘;gp:'gdowﬂh 18" of dual impedance cable height for most pick-up arms. A must for all

CPD2/M-—200 to 300 ohms. £17.10.0.
CPD2/H—30/50 ohms or Hi—Z
£17.15.0.

Appropriate cable set to order

floor o
stands ~
MS111

Py Lightweight microphone floor stand with
)/(y [ folding legs. Adjustable from 3it. 7in. to 5ft
|

conscientious record collectors. |
Only 25/~ incl. p.t. i

- ———

Microlift
Protect your records
with this simple
operation microlift
which positions
atany point. Easy
to fit and adjust
for most pick-up
arms. not suitable for auto-
changers. Only 31/6 incl. p.t.

Waeight 4}Ib. Feet spacing 18in. Folded length
373in. Finlsh: Legs and outer tube matt black
inner tube satin silver—£7 2s Od

Deccadec De Luxe
The complete transcription type unit
incorporating Deram Transcription Tom R8y 1O Pt

M s1 OOA Solid leg microphone floor
stand. Adjustable from 3ft. 4in

to 5ft. 2in. Welght 12Ib. Shown

M s1 1 OA fited with MS175 Boom
attachment fully adjustable

{length from fulcrum) 2ft. 8in. 1o 4ft. Weight8Ib. 100z.

PICK-UPS
TEANLY

Stereo/Mono head and anti-rumble
properties in the pick-up arm. Easy to
install. Only 18 gns. incl. p.t.

PICK-UPS the key to Hi-Fi by J. Walton
88 pages of extremely lucid

information. complete with illustrations.
Contains advice.which concerns all
who use a gramophone. Send 10/-
(postage free) for your copy now!

Type MS100A with Hammertone enamelled outer
tube and polished chrome inner tube and fitting—
£8 65 0d

Type MS110A with all polished chrome tubes—
£8 6s 0d

Type MS175 Boom attachment-—£7 14s 6d

S

ADDRESS

B In addition to their World famous series of bi-directional and cardioid
Ribbon Microphone Reslo manufacture a complete range of public address
amplifiers and loudspeakers—Iline source and reflex horns.

Write or telephone for fullest particulars—

For complete Information on these individual
accessories please write to
Y, | SPRING GARDENS, LONDON ROAD ROMFORD. ESSEX | tnaut Face Queensan Rous Londen Swe EEEEE

@ RESLOSOUND LIMITED

a
‘ygo Tel.: Romford 61926 (3 lines) Telex 25356 | EEEEEEEEEEEESEEEESEESEESEEEEEEEEEEEREERER
WW_037 FOR FURTHER DETAILS WW—038 FOR FURTHER DETAILS

WW369

wWwWW. americanradiohistorv.com


www.americanradiohistory.com

Wireless World, March 1969 A3l

That’s the sort of speed IR Y
with which you ‘tune in’ visually to any transmitter in the 2MHz 1o 30 MHZ
range with the new GEC-AEI Synthesised HF Receiver.

It represents a major break-through in professional HF Communications and
embodies advanced engineering techniques. It is the only
receiver currently available to meet the latest GPO
Public Correspondence Service requirements. It is
designed for the reception of HF transmission modes,
Al: A2: A3: A3A: A3] and it exceeds the requirements
for long term frequency stability and accurate fre-
quency indication.

From the same design unit comes an associated HF frequency synthesiser, providing
full synthesis in 100 Hz steps over the complete range 1 MHz to 29.9999 MHz.

Technical literature is available. Demonstrations

can be arranged. COmmuniCOfions
Division

Information Centre. GEC-AEI (Electronics) Limited Communications Division Spon Street Coventry CVI 3BR
Telephone: Coventry 24155 A management company of The General Electric Company Ltd. of England
WW-—039 FOR FURTHER DETAILS
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Your first step to saving on
instrumentation costs...

Latest Solid - State High - Impedance Volt - Ohm
Milliammeter ... 1M-25

® 9 A.C. and 9 D.C. voltage ranges from 150 millivolts to 1500
volts full scale @ 7 resistance ranges, 10 ohms centre scale with
multipliers X I, % 10, x 100, X Ik, X 10k, x 100k, and X | meg ...
measures from one ohm to 1000 megohms @ [| current ranges
from |5uA full scale to |.5A full scale ® 11 megohm input impedance
on D.C. ® 10 megohm input impedance on A.C. ® A.C. response
to 100 kHz ® 6in. 200xA meter with zero-centre scales for positive
and negative voltage measurements without switching @ Internal
battery power or 120/240 volt A.C.,, 50 Hz e Circuit board
construction for extra-rugged durability.

KIT K/IM-25 Ready-to-use A/IM-25

£48.10.0 rr.10/6 £59.0.0 rr.10/6

Latest Solid-State Volt-Ohm Meter, IM-16

e 8 A.C. and 8 D.C. ranges from 0.5 volts to 1500 volts full scale
® 7 ohm-meter ranges with 10 ohms at centre scale and multipliers
of X1, X 10, x 100, x Ik, x 10k, x 100k, and x | megohm ¢ || meg-
ohm input on D.C. ranges, | megohm on A.C. ranges ® Operates
on either built-in battery power or 120/240 volt A.C., 50 Hz
e Circuit-board construction.

Ready-to-use A[IM-16

£35.8.0 rr.10/6

KIT K/IM-16

£28.8.0

P.P.10/6

FULL SPECIFICATION OF ANY MODEL AVAILABLE ON REQUEST!

Latest Variable Control Regulated High Voltage
Power Supply ... IP-17

® Furnishes 0 to 400 volts D.C. @ 100 mA maximum with better
than 19 regulation for 0 to full load and +10 volt line variation
® Furnishes 6 volt A.C. @ 4 amperes and 12 volt A.C. @ 2 amperes
for tube filaments ® Provides 0 to — 100 volts D.C. bias @ | milli-
ampere maximum ® Features separate panel meters for continuous
monitor for output current and voltage © Terminals are isolated
from chassis for safety @ High voltage and bias may be switched
“off * while filament voltage Is “on” @ Modern circuit board
and wiring harness construction @ 120/240 volt A.C., 50 Hz
operation.

Ready-to-use A/IP-17

£46.0.0 rr.10/6

KIT K/IP-17
£37.4.0

P.P. 10/6

Py
-
- -
MR A ATeg by LY,

Latest Solid-State, Voltage-Regulated, Current-
Limited Power Supply . . . IP-27

® Zener reference © Improved circuitry is virtually Immune
to overload due to exotic transients ® 0.5 to 50 volts D.C.
with better than - |5 millivolts regulation ® Four current ranges
50 mA, 150 mA, 500 mA and 1.5 amperes ® Adjustable current
limiter: 30 to 1009 on all ranges © Panel meter shows output
voltage or current @ “ Pin-ball " lights, indicate * voltage” or
«current” meter reading ® Up-to-date construction © Un-

equalled performance in a laboratory power supply.
KIT K/IP-27
£46.12.0 rr.10/¢

Ready-to-use A[IP-27

£55.0.0 rr.10/

Many other instruments in range including
SERVO CHART RECORDERS. SINE-SQUARE GENERATORS.
TRANSISTOR CHECKERS. DECADE R and C BOXES

SEND FOR FREE 36-page CATALOGUE AND SEE WHY HEATHKIT MODELS ARE GOOD VALUE.

The latest catalogue contains details of models for the Hi-fl and Audio Enthusiast, the Music Lover, the Tape

Recordist and the Hobbyist. Models for Communications, Amateur Radio and Short-Wave Listening. Models for Education.
Test and Service. There is something for everyone in this catalogue.

ww—043 FOR FURTHER DETAILS
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..=1S t0o send for the

FREE Heathkit Catalogue

0OS-2
SCOPE

10-12VU
SCOPE

3" Portable General-Purpose Service Oscilloscope 0S-2

it £24.18.0 Ready-to-use £32.18.0 p.p. 9/-

Vertical amplifier: Frequency response: 4 3 dB, 2 Hz to 3 MHz. Sensitivity:
100 mV r.m.s. per cm. at | kHz. Input impedance: 3.3 megohm shunted by 20 pF.
Horizontal amplifier: Frequency response: + 3 dB, 2 Hz to 300 kHz. Sensi-
tlvity: 100 mV r.m.s. per cm. at | kHz. Input impedance: |0 megohm shunted
by 20pF. Time base generator: Range 20 Hz to 200 Hz. Automatic lock-in sync;
Retrace blanking Voltage calibrator: | volt, peak-to-peak, 50 Hz. Controls:
Brilliance and on/off switch, Focus, Astigmatism, Time base range switch and Fine
Frequency, Vertical and Horlzoncal Gain, Vertical and Horizontal Position.

5" Wide-band General-Purpose Oscilloscope 10-12u
kit £36.18.0  Ready-to-use £46.16.0 p.p. 10/6

Vertical sensitivity: 0 mV r.m.s. percmac | kHz. Frequency response (referred
to | kHx): + | dB, 8 Hz ¢o 2.5 MHz; + 3 dB, 3 c/s to 4.5 MHz; -5 dB at 5 MHz.
Rise time: 0.08 microseconds or less. Input impedance: (ac |kHz) 2.7 Megohms
ae XI; 3.3 Megohms at X10 and X100. Horizontal sensitivity: 50 mV r.m.s. per
cm at | kHz. Frequency response: + | dB, | Hz to 200 kHz; + 3 dB, | Hz to 400
kHz. Input impedance: 30 Megohms at | kHz. Time base generator: Range,
10 Hz to 500 kHz In S steps, variable, plus 2 switch-selected pre-set sweep frequencies
range. Synchronising: automatic locksin circuit.

Portable Solid-State
Volt-Ohm Meter
IM-17

kit £13.12.0 p.p. 6/-
Ready-to-use £18.10.0 p.p.6/-

4 8licon Transistors Plus 1 Field Effect Transiator and 1 8ilicon
Diode. 11 Megohm Input Impedance on DC. 1 Megohm Input
Impedance on AC. 4 DC Voltage Ranges from 1 Volt Full 8cale
to 1000 Volts Full Scale... Accuracy +3% of Full 8cale.
4 AC Voltage Ranges from 1.2 Volt Full Beale to 1000 Voits
Full Beale... Accuracy +5% of Full 8cale. 4 Resistance
Ranges, 10 Ohms Center 8cale x1, X100, x10k, x1M..,
Measures trom 0.2 ohms through 1000 megohms. AC Frequency
Response £ 1 db 10 Hz to 1 MHz. 4}°, 200uA Meter, Eany-
to-Read Scales. Battery Powered for Portable Operation. Portable case of polypropylene. Test
leads are built-in plus a Jack for acceasory probes.

City

DAYSTROM LTD., Dept. WW3
GLOUCESTER GL2 GEE. Tel. 29451

O Enclosed is £ —

Please send model (s) ______
3 Please send FREE Heathkit Catalogue,

Name

Address

General-Purpose RF Signal Generator RF-1u

xit £13.18.0 Ready-to-use £20.8.0 p.p. 6/

Frequency range covers 100 kHz to 200 MHz in six bands.

Band A, 100 kHz to 300 kHz; Band B, 300 kHz to | MHz; Band C, | MHz to 3.1 MHz;
Band D, 3.1 MHz to 10 MHz; Band E, |0 MHz to 30 MHz; Band F, 30 MHz to (00 MHz.
Calibrated harmonics: (00 MHz to 200 MHz. Accuracy: 2%. Large accurately
calibrated disc scales. Factory wired and aligned coil and band switch assembly.
Modulated or unmodulated RF output. Output: Impedance, 75 ohms; Voltage,
100 mV. Modulation: Internal, 400 Hz; 30% depth; External, approx. 3 V across
?OE(K: ohms for 30%. Audio Output: Approx. 4V, Valve complement: I-12AT7,
-ECF80.

6" Valve Voltmeter, IM-13u
xiT £22.8.0 Ready-to-use £29.10.0 p.p. 7/6

Range D.C.: 7 Ranges: 0-1.5, §, IS, 50, 150, 500, 1500 volts full scale. Input Resist-
ance: | megohms. Sensitivity: 7, 333, 333 ohms per vole on .5 volt range. Circule:
Balanced bridge (push-pull) using twin triode. Accuracy: =+ 39% full scale. Range
A.C.:7 R.M.S. Ranges: 0-1.5, 5, I5, 50, 150, 500, 1500 r.m.s. full scale. Freg. Response
(Sv. range): &+ | db 25 Hz to | MHz. Accuracy: +5% full scale. Input Resistance
Capacitance: | M(). Ohmmeter: 7 Ranges: X 1, x 10, x 100, x 1,000, X 10K,
x 100K, X IMEG. Measures 0.1 ohms to IOOO megohms with internal battery.
Meter: 6° 200A movement.

Portable In-circuit Transistor
Tester, IT-18

kit £15.6.0 r.p. 6/-
Ready-to-use £18.16.0 P.P. 6/-

@ Tests transistors for DC galn In or out of ciroult
® Tests transistors out of circuit for Iceo and Icbo leakage
@ Tests diodes In circuit or out of circuit for opens and sharts
@ Identifies unknown diode leads @ Identifies NPN or PNP
type transistors @ Matches NPN and PNP transistors
@ Cannot damage device orcircuit even if connected incorreetly
@® Big 44", 200 puA meter reads directly In DC Beta and
Leakage ® Two DO Beta ranges, 2-100 and 20-1000 @ Ex-
panded leakage current scale, 0-5000 uA, 100 uA midecale
@® 10-turn calibrute control @ Portable, battery powered
® Long battery life from single D™ cell ® Handy attached 3’ test leada for In or out of circult
checks @ Front panel socket for lower power devices @ Rugged polypropylene case,

, plus packing and carriage.

(Please Print)

Prices and specifications subject to change without notice.

PRANE (R N N |

SHOWROOMS LONDON Tottenham Court Road. BIRMINGHAM: St. Martins House, Bull Ring. GLOUCESTER: Bristol Road
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S.E.l. manufacture
quartz crystal units with
a frequency range of
200Hz to 200MHz.
S.E.l. quartz crystal
units have improved
frequency ageing
characteristics. S.E.l.
quartz crystal units are
in glass envelopes to
standard dimensions
or metal cans with
two-pin or wire ends.
S.E.l. produce quartz
crystal units to military
specifications. S.E.l.
quartzcrystal units have
high frequency stability.
S.E.l.quartz crystal
units are available at all
frequencies in the
ranges: Fundamental
mode 950kHz—17MHz,
Third overtone 17— 52
MHz Fifth overtone 52
—200MHz.S.E.l.send
catalogues to anybody
who asks for them.
S.E.l.you won't forget
the name — will you?

sxr) (vac)

Salford Electrical
Instruments Limited

Peel Works, Barton Lane,
Eccles, Manchester.
Tel: 061-789 5081 Telex: 66711

A Subsidiary of The General Electric
Co. Ltd. of England

WW—-045 FOR FURTHER DETAILS
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Visual control of dispersed industrial and production
processes, monitoring security-risk areas, traffic control,
document and data relay to central office — all need
extra eyes. And Rediffusion can give them to you
with an efficient and economical closed-circuit TV
system, tailor-made to your exact requirements.

You can have extra ears too — public address, inter-
communication, telephone, radio and tape-music
amplification, fire alarm and time control signals.
Rediffusion are specialists in custom-built communi-
cation systems, each designed specifically for the job
it has to do. Equipment supplied on a rental basis has
the benefit of electrical and mechanical maintenance
provided at no extra cost . . . there are 98 maintenance
centres throughout the country.

Write or ‘phone for the facts

for your extra eyes contact

REDIFFUSION

INDUSTRIAL SERVICES LTD

ASTRONAUT HOUSE, HOUNSLOW ROAD, FELTHAM. MIDDLESEX. TEL.01-890 6325
WW—046 FOR FURTHER DETAILS
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~THERMOSTATIC

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 WGH50. For use on very small to medium
size electronic circuits. Power rating 50 watts. - T
Voltages available 12v., 24v., 100/120v., 210/250v

Five bit sizes from 1" to 4. ‘ . 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 7" 89/6

W. GREENWOOD ELEGTRONIG LTD.

21, Germain Street, Chesham, Bucks. Tel: Chesham 4808 /9
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@ 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
Military, Naval, Air,

Works;
facturers, Plumbing and Sheet Metal Trades,

® Simple operation
@ (Quick, clean holes (up to 16 gauge mild steel)
@ Saves time and energy

40

“0-max” sheet metal punches

Wireless World, March 1969

FOR QUICK AND CLEAN HOLES

government services—Atomic,
G.P.O. and Ministry of
Radio Motor and Industrial Manu-

Garages, etc.

Obtainable from Radio, Electrical and Tool Dealers

WHOLESALE & EXPORT ENQUIRIES ONLY TO

ROUND: } to 3in.
SQUARE: {{ and 1in.
RECTANGULAR: £ x L2 in.
Full List on application.

WW—048 FOR FURTHER DETAILS
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Printed Circuits
Design
Printed Circuits

A fast, efficient design service is a matter of
course at Printed Circuits Ltd. The production of ali
types of circuits to ] o
customer’s-exact require- g
ments is covered by a speed
design or prototype service.

Short runs present no
problem, but capacity is
available for fast quantity production
and the assembly of components.

If your project demands quality, quantity, speed
and price control — ring Coventry 24155 today. {

Printed Circuits Ltd., [
Spon Street Coventry CV1 3BR I
Tel: Coventry 24155 _J

WW-—049 FOR FURTHER DETAILS

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

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

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

VITALITY BULBS

VITALITY BULBS LTD MINIATURE AND SUB-MINIATURE LAMP SPECIALISTS
BEETONS WAY, BURY ST.EDMUNDS, SUFFOLK. TEL. BURY 2071.8.7.0.0284 2071

WW—050 FOR FURTHER DETAILS
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The big new name in stereo

. Ni1vico

A range for the enthusiast. Tape
decks and recorders . . .
matching amplifiers and

tuners . . . AM/FM stereo
receivers . . . solid stas[/

record players with A !
FM radio . . . solid state ta ; ’ ”/’
modular stereo components 'Bcom‘els " 7
with automatic record A, -~
changers. All specialist o
designed for sound perfection. o i

Pick of the _£_
world’s best

MODEL AST 103 EH

Bookshelf type solid state
micro-component stereo
amplifier. 24w R.M.S.
Tape monitoring switch.
Stereo headphone jack.
Frequency response 30-
20,000Hz. Wooden cabinet.

MODEL FRS 103 EH

Matching solid state AM/
FM multiplex tuner with
AFC.

MODEL AST 140 E

AM/FM stereo tuner/amplifier. Output 36w R.M.S. Automatic
stereo switching with stereo radar. Advanced cross tuning with fine
tuning indicator. Graphic controls for bass, treble and volume.
Frequency response 20-20,000Hz. Speaker selector, protection
indicator and many outstanding features and specifications.

MODEL MSL 15 E

Solid state 4-speed
stereo record player
with AM/FM
tuner. M.P.X.
prepared. Two

5+ 5w Hi-Fi
amplifiers. 16
transistors, 7
diodes, FM-MPX
jack, stereo head-
phone jack.

The sign of quality and technical advancement
JVC NIVICO (VICTOR COMPANY OF JAPAN LTD.)

For full details write to the sole U.K, Distributors

DENHAM & MORLEY (overseas) LTD.,

Denmore House, 173/175 Cleveland Street,
London, W.1. Tel: 01-387 3656/7/8

WW—051 FOR FURTHER DETAILS
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AA™

NEW IMPROVED

o0LDER
REMOVER

Model SR2

®Now with Safe Loading Mechanism
which does not recoil on release.

® Adjustable Suctiom Contrc!

®Re-positioned Relegse Button
for better handling of tool

Instantly removes Lnwantad

solder from printec circuizs
and all other solder joints
without damage to unit
or component. Saves
valuable time resuit
ing in increased
production

Available from

ELEGTRONIC LTD

21 GERMAIN STREET,
CHESHAM, BUCKS
Chesham
4808/9
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P.O. TYPE 3000

Loudspeakers for
the Perfectionist

Celestion s

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.

DITTON 15

Celestion’s outstanding bookshelf system
designed for the enthusiast. The sound repro-
duction of this proven enclosure is truly

exceptional, the three radiators giving a smooth MICRO-SWITCH - TRANSISTORISED - HEAVY-DUTY . A/C
and effortless performance_from Bachto Basie— LATCHING - 'SPECIALS’ MADE TO YOUR OWN DRAWINGS
a superb recreation of the original in your home. No order is too small or too large for Dependable; the only thing

we worfy 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.

DITTON
157 REGENTS PARK ROAD LONDON N.W.1. 01-722 8161

25

The true sound of
music—you’ll hearit
as you have never
heard it before —
every ‘nuance’ and
‘timbre’ is repro-
duced with breath-
taking realism by
Celestion’s new
Ditton 25. An ele-
gant slimline High
Fidelity system de-
signed for luxury

WW—054 FOR FURTHER DETAILS

installations. STATIC iil
'-' @® NO-BREAK --I
POWER i

I“ SUPPLIES

ii @® FREQUENCY
CHANGERS

“ ® INVERTERS

BES T

Fill in the coupon for free brochure
detailing the complete Ditton
Series and explanation of the exclusive
Celestion Auxiliary Bass Radiator
(ABR) which has revolution-
ised compact
loudspeaker iil
design. 'il
|

we PERFORMANCE it
!lig DESIGN :
!. DELIVERY i
_________________ il — il
. k SIZES il
) up to 200 kVA
| li
|l INDUSTRIAL
R INSTRUMENTS |i
I ” L l M lTE D PONSWO0D INTD’laJnSs'I";:Ac: ;C'!:;VE i
| m STANLEY RD., BROMLEY, KENT conags TEAHLEN OAVE i
__________________ 410l Grame: Tasmpath Bspetien sl
ROLA CELESTION LTD. THAMES DITTON, Surrey. 01-398 3402 T I EEE =
WW—053 FOR FURTHER DETAILS WW—055 FOR FURTHER D=ZTAILS
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LEVELL

PORTABLE INSTRUMENTS

R. C. OSCILLATORS

J".

$44CT PO

———

| TRANSISTOR DECADE OSCHLATOR TYPE Too6A
OO _‘r,m |J‘m

®© 6 ¢ ¢

c

| was X D

MUATILER

With DIGITAL or ANALOGUE

frequency calibration

[EEVELT] TranssToR Re. OscriaTOR TYPE TG 150w
0 28 o

FS KT/
150KC/S ors
1 oS
025~
\ o
40 45

A\ 73
20
225
25
vocTs
/4

/

so L

settings.

TYPE TG66A TG66B TGI50 TGI50M TGI50D TGI50DM
FREQUENCY 0.2 Hz to 1.22 MHz. -5 Hz to 150 kHz
ACCURACY + 0.02 Hz below 6 Hz
+ 0.3% from 6 Hz to 100 kHz + 3% 4 0.15 Hz
+ 1% from 100 kHz to 300 kHz
39% above 300 kHz
DISTORTION <0.15%, from 15 Hz to 15 kHz <0.1% at | kHz, <0.3% from 50 Hz to |5 kHz,
<0.5% at 1.5 Hz and 150 kMHz < 1.5%, below 50 Hz and above 15 kHz.
SINE WAVE Source voltage variable from 304V to [ Source voltage variable from 250.V to 2.5V, Output impedance <250
OUTPUT 5V. Output impedance 600Q at all

above 250mV, 600( below 250mV. Less than %, variation of amplitude
throughout frequency range.

WW—056 FOR

SQUARE WAVE None None Variable up to 2.5V peak. Rise
ouUTPUT time 1% of period 4 0.2uS.
OUTPUT Expanded voltage scales and —2dB to 0 to 2.5V 0 to 2.5V
METER 4dB. Scale length 3.5” None and —10dB None and — 10dB
to + 10dB to 4 10d8

POWER 4 type PP9 batteries, life 400 hours, | 2 type PP9 batteries, life 400 hours, or, A.C. Mains when batteries are
SUPPLY or, A.C. Mains when: replaced by Levell Power Unit.

selected by batteries re-

panel control placed by Power

Unit

SIZE 77 x 103" x 7" Weight 12 b, 10” high x 6" wide X 4” deep. Weight 6 {b.
PRICES £150 £120 £32 £42 £35 £45
+ Mains Power Unit included £1S £7 10 0
+ Leather Case £5 £5 £410 0

LEVELL ELECTRONICS LTD., Park Road, High Barnet,Herts. Phone 01-449 5028

FURTHER DETAILS
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THE WELBROOK

ALL-SILICON INTEGRATED STEREO AMPLIFIER

INTRODUCING A NEW ALL SILICON
TRANSISTORISED HI-FI ~ AMPLIFIER
INCORPORATING TWO |INDEPENDENT
POWER SUPPLIES TO GIVE VERY LOW
CROSSTALK AND A UNIQUE DE-
SIGNED CIRCUIT WHICH ELIMINATES
DISTORTION RISE AT LOW LEVELS.
POWER-OUTPUT IS 15 WATTS R.M.S.
INTO A 862 LOAD AND 10 WATTS R.M.S.
INTO A 15Q LOAD. INPUT FACILITIES TO
COVER ALL TYPES OF PICK-UP, TUNER

- - AND TAPE.
PRICE £48 CcoMPLETELY ENCLOSED SPECIFICATION AND PERFORMANCE
PANEL MOUNTING. FAR IN EXCESS OF PRICE RANGE.
TEAK CABINET £4 EXTRA. DETAILED ILLUSTRATED LITERATURE
< A:MABLZ 8. MODULES AS USED IN THE ABOVE s bl
AMPLIFIER P.C.B. MODULE A
AMPLIFIER. BUILT AND TESTED. TRADE ENQUIRIES INVITED.

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

WE LBROOK ENGINEERING LTD FERRANTI HI-FI AUDIO DESIGN

ELECTRONICS BOOKLET AVAILABLE 5/- EACH.
BROOKS STREET, HIGHER HILLGATE, COMPLETE WITH WELBROOK
STOCKPORT, CHESHIRE. 061-480 4268. PRICE-LIST.

WW-—057 FOR FURTHER DETAILS

SPRAGUE ENGINEERS

96D SERIES

- SUPPLY E.J.32 £19.10.
CAPACITORS PA¥ETER e
) For low voltage high current sources. from 200-250
With the following eight. “°'£>f$ﬁ°i'§..2’él’!i'>"fé" 0.C. and 0-12 AC.. are
inuousty ble. Sep scales for D.C. |
types you could halve your and A.C... callbrated at 230 vousnn%f:h oo
% Maximum current available is amps on D.C,
capacitor costs L YUY LR T
. . w‘i’t‘:aD.C,‘ OulI[:u?s noncr:‘ala::gglali::de:sts and
aﬂd d&”g"you' ldeal there is some voltage reduction.
[ t aT:?st: DD‘l;'cc;menlls ":"::I"’veer:ls :isledAi" r:\uosr:
pow'ef Jupp‘)) at sL:wlngv;regul:li; and lipple'corvﬂanl'is mogm:d
the ldeal p““- On;:: ;;t:a‘;s' attractive metal case is 9 x6"x 4
Price Price B, e
g - 10-100 100 up
11,000 BF 100V bg/- 66/- — == ° SI(;I\LA;E) (::!EZI\;E:R;\EOR
7’800 ur‘ IOOV 56 6 54‘ - . -“.:” - - . A gener;l p:upose, mains op:rated. -solld state
14,000 WF 75V 45/- 42/6d i . : e s fenc gt e
13,000 UF 75V 47/6d 45/6d - 1 . < o Provcion s v o et B0 o On
7 ] the front are a frequency range switch. /
42,000 HF 30V 52/6d 50/ Poed® T oo e
/ 2 - ot lhree~yvay socket to supply 8 separate § watt
36,000 UF 30V 44/ 3d 4 l amplifier/loudspeaker {(E.A.34 below) ) }
24,000 uP‘ 3OV 34 _ 32/6d he strong and attractive metal case is 9" x 6" x 4
32,000 WF 25V 33/1od  32/3d | CURRENT AMPLIFIER E.A.34 £7.6.0
Microfarads come Cheaper from WEL Pilugs into the above Signal Generator. It has a current amplifier output stage and

loud-speaker, speaker cut-out switch and 4 mm output sockets. The frequency range is

+3-db from 18 Hz 150 KHz. The cable and plug are to connect to E.A.30.
= ﬂ_.J Components Ltd
w IRWIN & PARTNERS LTD.

5 Loverock Road * Re;ding . Berks + Tel: Reading 580616-9 - Telex 84529
Ministry of Technology approved distributor. 294 PURLEY WAY, CROYDON, CR9, 40L 01-686 6441
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' R W
{ > . ...M - A, Ny y -
o - ’ -

]

’ It takes over one and a half years from ®:
| conception to birth of a baby: elephant.
It takes an average of ‘ocnly forty
minutes from the receipt of your % |
Ly «order until the parcel is ready 0%
%‘f‘ 5 for the post. B
- We deliver the goods with the
minimum of delay.
Which 1s more than can be
sald for he elephan:!
Radiospares
13-17 Epworth Street,
Lendon E.C.2.
Tel: C1-253 9561
Telex: 262341

—— —

%

’;"‘.-; »
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Celestion x-\

Loudspeakers for
all Public Address Systems

Re-entrant Horns

These Horns are capable of deliv-
ering a highly concentrated beam
of sound over long distances. They
are recommended for recreation
centres, noisy factories and work-
shops and all indoor and outdoor
locations where a high noise level
has to be overcome.

N\

Driver Units

Pressure type units are available with
or without tapped 100V line trans-
formers. The following ‘built-in’
features are on all models —High
Sensitivity, Weatherproof, Phase
Equalising Throat and Self-centring
Diaphragm Assembly.

Re-entrant
Loudspeakers

Rola Celestion re-entrant loud-
speakers are designed for use
wherever conditions demand com-
pactness, toughness, high efficiency
and unfailing service. They are
rainproof and built to withstand
prolonged exposure to vibration
and adverse conditions.

Loudspeaker
in Glass Fibre

The Celestion Glass Fibre Loud-
speaker is a compact robust and
watertight unit, precision built for
use on open boat decks, docks,
chemical plants, plating shops, etc, e
where protection from the weather

or corrosive atmosphere is vital.

Rola Celestion Ltd.

SURREY
TELEX 266 135

THAMES DITTON
TELEPHONE 01-398 3402
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XCELITE

Precision made hand tools

for the professional
> 2 : ‘

74 CG- 6 Cca
72CG  Chain Nose Pliers

PLIERS
69CG Radio - TV Plier
73CG. Tip Cutting Pliers
74CG Diagonal Close Cutting Pliers

70CG Flat Nose Pliers

71CG  Round Nose Pliers

A complete range of miniature lightweight pliers specially
designed for holding, bending, shaping and cutting of fine
wires in electronic, Radio/T.V., electrical and jewellery work.
Precision made for the expert with miniatures in mind.
Cushion grip handle, coil spring openers.

%Nc Curved Nose g :

SEIZERS
32H 5” Staight Nose Junior 57 Scizer 42H 6° Straight Nose Seizer
33H 5" Curved Nose Junior 5” Seizer 43H 6" Curved Nose Seizer

Box joint construction, two position snap on lock. Precision
machined from perfectly tempered stainless steel.

Holds like surgical clamp and acts as heat sink.

Straight or curved nose, in 57 and 6" sizes.

Distributed by:

Special Products Distributors Limited

81 Piccadilly London.W.1.

Tel: 01-629 9556 Cables: SPECIPROD London W.1.
Full details on request. Made in U.S.A.
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Jack Socket accessories

[N

All these products are moulded In thermoplastic. They may be
used with any of the standard range of Rendar Jack Sockets.

Further information available.

RENDAR

INSTRUMENTS LTD
BURGESS HILL, SUSSEX, ENGLAND

TELEPHONES: BURGESS HILL 2642-3
CABLES: RENDAR, BURGESS HILL
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‘Music when soft voices die,
Vibrates in the memory —'

oy
’ _#..
s
i %
\ \
-

SIS
L ==  The best pick-up arm in the world Write to SME Limited - Steyning - Sussex - England
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CHASSIS and CASES

Type N
’ < Type Y
b y W ey Type 2
yp
of ¢

EDGWARE ROAD

H. L. SMITH & CO. LTD.

Electronic Components + Audlo Equipment

287/289 EDGWARE ROAD, LONDON, W.2.
Tel: 01-723 5891

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

BLANK CHASSIS

SAME DAY SERVICE
Of over 20 different forms made up to YOUR SIZE.

(Maximum length 35In., depth 5in.) CASES

SEND FOR ILLUSTRATED LEAFLETS

or order straight away, working out total area of material ALUMINIUM, SILVER HAMMERED FINISH
required and referring to table below, which is for four-sided  Type Size Price Type Size Price
chassis in 16 s.w.g. aluminium. N 8x6X2* ...... 18/= W 12 56 7-% T .qps s 37/6
48 sq. in.  5/= 176 sq. in.  10/4 304 sq. In. 15/8 N 6xXx6x3 ...... 17/6 WSEX T X8 oem ox: 48/6
80 sq. in.  6/4 208 sq.in. 11/8 336sq.in. 17/~ N 4X4X2 ...... - Yo BIX 61X 68 1.k 29/~
112sq.In.  7/9 240 sq. in. 13/~ 368 sq.in. 18/4 U 4x4x4* - V2 X anaas . 45/~
144 sq. in.  9/= 272 sq. in.  14/4 and pro rata. U 55X 44 x 44 ... 17/~ e 3E el xRl 50/6
P. &P, 3/-. P. & P. 3/6. P. & P. 4/6. 2 ZIE Yo plSi I e et 53/6
U 8x6%X6 ...... 23/—- z 17 % 10 X 9 72:6
Discounts for quantities. More than 20 sizes kept instock for U 9% x 74 x 3% .... 24/- Z 19 % 10X 8}“.”“ 78/~
callers. U SISO 96" conase 49/- *Height
FLANGES ({in., in.), 6d. per bend. W B8x6X6 ...... 23/- Plus post and packing.

STRENGTHENED CORNERS 1/- each corner. Type N has a removable bottom, Type U removable bottom or back,
PANELS: Any size up to 3ft. at 6/- sq. ft. 16 s.w.g. (I8 s.w.g. Type W removable front, Type Y all-screwed construction, Type Z
5/3). Plus post and packing. removable back and front.

WW-—065 FOR FURTHER DETAILS

TECHNICAL TRAINING by | jvvW——"wWW— ——\VW\

IN RADIO, TELEVISION AND VERTORS
L CS | Eieciroiic ENGINEERING @TRANSRO

(TECHNICAL BULLETIN No. 3. HIGH EFFICIENCY
SQUAREWAVE)

Transvertors of the **T* series are simple and economical. .

The switching for the conversion process is actuated b‘ an oscillator of

the saturated transformer type: part of the iron core of the transformer is
made adjustable so that the gequency can be varied by a few eycles. With
this type of osclllator the frequency will tand to vary with changes of input
voltage and load. However the frequency is sufficiently stable for operating
Portable power tools, Fluorescent lighting, etc.
The transistors in this range of units are not biased into a conductlve state.
Starting is initiated by the charge pulse from a condenser. In the event of a
severe overload the unit may fall to start or operate a high frequency of
about 500 Hz resulting in degree of pr ion of the tr 5: however,
the unit must not be operated in an overload condition as Damage may resule.
The output Circuit incorporates a current limiting inductance to ‘rrz'vent
excessive loading of the oscillator which could result in cessation of oscillations.
The output wave form which is square s modified to eliminate RF interference
and improve its shape. . .

Send for free information brochure giving ratings specification and applica-
tion suggestions of the standard range of VALRADIO transvertors together
with informatlon giving circuit and details of emergency stand-by systems.

First-class opportunities in Radlo and Electronics await the | € S-trained
man. Leti CS train YOU for a well-paid post In this expanding field.

IC S courses offer the keen, ambitious man the opportunity to acquire, quickly
and easily, the specialized tralning so essential to success.

Diploma courses in Radio/TV Engineering and Servicing, Electronics, Computers,
etc. Expert coaching for:

¥ C. & G. TELECOMMUNICATION TECHNICIANS® CERTS.

€. & G. ELECTRONIC SERVICING.

R.T.E.B. RADIO AND TV SERVICING CERTIFICATE.

RADIO AMATEUR’S EXAMINATION.

P.M.G. CERTIFICATES IN RADIOTELEGRAPHY.

Examination Students Coached unti! 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, signal generator, multi-test meter, and valve volt meter—
all under expert guidance. Transistor Portable available as separate course.

POST THIS COUPON TODAY and find out how | C S can heilp YOU in your
career. Full details of | C S courses In Radio, Television and Electronics will
be sent to you by return mail.

MEMBER OF THE ASSOCIATION

OF BRITISH CORRESPONDENCE COLLEGES.

————— -

International Correspondence Schools

lN‘[RNAHONAl | (Dept. 222) Intertext House. Parkgate Road, London, I
S.wW. TYPE: BI2/150T

Input: |2v.
Output: 115-230v. 150w, 504+-3Hz PRICE: £24.3.0

OTHER TYPES AVAILABLE from 30w. up to [,000w.

‘CORRESPONDENCE

| NAME. oot |

SCHOOLS [ T U |

WW__WW___WVW VW

I Block Capitals Please | 12-24-50-110v DC inputs. PRICES: £4.10.0 up to £99.15.
............................................. vl VALRADIO LIMITED, Dept. C21 _ Tel: 01-890 4242
A WHOLE WORLDI [ BROWELLS LANE < FELTHAM ° MIDDLESEX - ENGLAND
3.69 -
OF CROWLEDQE | <<t vrmmsnmsrsssbatsnanseasioes AW\
AWAITS vou!l_____________J ——VVV\, AVAVAVAD
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Comprehensive range for civil and military authorities
as well as domestic users in more than 50 countries.

Teonex now supplies a full range of British made valves and semi-conductors (or their
Continental equivalents) to authorities operating stringent quality control, and to
private individuals right across the world. Current price list and further particulars

TEONER LIMITED

available on request from:

RRRRRRRRRRRRR

2a WESTBOURNE GROVE MEWS T E
LONDON - W11 - ENGLAND

|

ONEX

AVAILABLE ONLY
FOR EXPORT
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Bullers CERAMICS

for the ELECTRONIC INDUSTRY
(and Electrical Appliance Manufacture)

Refractories for high-temperature insulation.

Bullers porcelain for general insulation purposes.

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

Write today for detailed particulars.

BULLERS LIMITED

Milton, Stoke-on-Trent, Staffs.
Phone: Stoke-on-Trent 54321 (5 lines)

Telegrams & Cables: Bullers, Stoke-on-Trent
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PRESTON X-MOD 135
WAVEFORM SOURCE

X-MOD 135 is a stable calibrated waveform
source and, as with all X-MODs, it provides
both front panel and rear patchboard con-
nections for use either as a single test
instrument or for incorporation with other
X-MODs to form an automatic instrumenta-

tion system.

o
X-MOO 1)) ~mryme
— LAl

Range: 0.001 Hz to 10 kHz
Stability : < 0.05%/°C
Low distortion waveforms:
SINE-SQUARE-TRIANGLE
Rise & fall times: <1 psec.
Twelve calibrated outputs
plus vernier control
Output: 100 pV to 10V
All - silicon semiconductors
Plug-in printed cards

ANOTHER IN THE COMPATIBLE X-MOD
INSTRUMENTATION SYSTEM

BRITEC LIMITED

17 Charing Cross Rd., London, W.C.2 Tel: 01-930 3070

WW—070 FOR FURTHER DETAILS

AVAVAVAVES.Y VAV VIR VAV Y 4 VEma—
ACCUMULATOR PERFORMANCE.

DIRECT FROM A.C. MAINS.

CONTINUOUSLY VARIABLE
HIGH CURRENT POWER SUPPLIES.

TRl

|

_§

VW _WW W T WW W

4 TYPE:
250V R U/30/20.

PRICE: £131 S 0.

FEATURES APPLICATIONS
% Production testing and ser-
% 0-30V. Continuously variable. vicing to 6-12-24-28 v. equip-

maents.

% 20A. over the voltage range. % Fuel pumps—D.C. motors—

heaters = relays =~ wind-

% Fully smoothed—low imped- screcn wipers, etc.,, etc. in:

ance. % Vehicie and Boat electrical
systems.

Simulated 12 and 28 v. aircraft

electrical supply.

% Complete with v/amp. maters. % Servicing V.H.F. radio tele-
phone within B.C.A.R.'s.

% Widely used by Ministry of
Technology. (Ref.: No.
10K/CA3035) and airline op-

% Output voltage stabilised.

% Suitable for 19in. racking.

% lIncorporates heavy duty sili-
ton rectifiers. erators.

Fixed outputs of 12 or 24 v. up ¢ 0-60: 0-120: 0-240 v. also avail-

to 24 amps also available. able

VW VWA VAVAVAVA VAVAVAVA

Avoid the extra expense of super regulation you may never need.
We shall be happy to assist with your power conversion problems.
Call, write or telephone 01-890 4837.

VALRADIO LTD., DEPT. PUI6, BROWELLS LANE, FELTHAM,
% MIDDLESEX, ENGLAND. Tel. 01-890 4242

Export enquiries invited. Demandes concernant 'exportation solicltés.
Se invitan consultas sobre exportacién. Exportanfragen erbeten.

——_\VWW__TTVWW _—VWW
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The unlimited scope.

Take nine modules and Solartron's
CD 1400 main frames. Build any scope
you need. It's that simple. And that ver-
satile. The first oscilloscope with plan-
ned anti-obsolescence.

The modules at present available
give you a choice of 3 amplifiers. Three
time bases. And an X-Y plotter.

You can have wide band width

differential input. Ultra-high gain, sweep
delay or single shot.

And there are more transistorised
modules in the pipeline. Modules that
will keep your CD 1400 scope up to date-
right into the 70's.

If you need any more information,
drop us a line. We'll send you literature.
Answer your questions.

There's no limit to what we'll do for
a customer.

SOLARTRON

A Schiumberger Company
A force to reckon with

The Solartron Electronic Group Ltd. Farnborough Hampshire England Telephone 44433
WW—072 FOR FURTHER DETAILS
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FRAMES FOR 1.C.PACKAGING

card frame System 3¢

VERO'S
Mr SYSTEM says

why not
~—_ consult our

Design
Service:

A System that is adaptable to practically every known
requirement — any size . .. any shape — with high temp-
erature flame-resistant guide mouldings, which can be
arranged to give any spacing between cards. Other
features include built-in card identification facilities.

VERO ELECTRONICS LTD.

Industrial Estate, Chandlers Ford, Eastleigh, Hants. S05 3ZR.
Tel: Chandlers Ford 2921/4. Telex: 47551
BRANCHES AND AGENTS THROUGHOUT THE WORLD
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better baluns...

Hatfield Baluns provide a simple and effective solution to the problem
of matching unbalanced to balanced impedances of different values.
Illlustrated, left to right, are: 2kW RF Transmitter Matching Unit,
Type B52 Receiver Antenna Matching Unit and Type RT40, the latter
being one of a range particularly suitable for matching rhombic antennae
to coaxial systems. Ask for Folder B4/4 and for the latest edition

SOUTH EAST ASIA—for prompt service and deliveries, contact
f Catal : P P ’

e HATFIELD INSTRUMENTS (NZ) LTD., P.O. Box 561, Napier, New
Zealand.

55 . W.W,, Burri Way,
E.',ﬁ%ﬁ,“%!ﬁ.“#i&ﬁﬂls Piymouth (0752) T37173(5. " Telegrame: HATFIELD BALUN
igjen Plymouth.
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JES AUDIO INSTRUMENTATION

Ilustrated the $i453 Audio Oscillator

SPECIAL FEATURES:

* very low distortion content—Iless than .05

« an output conforming to RIAA recording characteristic
* battery operation for no ripple or hum loop

* square wave output of fast rise time

£35.0.0
also available
Sia51 Millivoltmeter Si452 Distortion Measuring Unit
* 20 ranges also with variable control permitting easy * low cost distortion measurement down to .01% with
reading of relative frequency response comprehensive facilities including L.F. cut switch. etc
£30.0.0 £25.0.0

J. E. SUGDEN & CO. LTD., BRADFORD ROAD, CLECKHEATON, YORKS. Tel: Cleckheaton OWRG2 2501

WW—075 FOR FURTHER DETAILS
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You have a choice of two
Solartron’s DVM's in the medium
price range.

On the one hand, the LM 1426.
Accuracy 0.01 %+ 1 digit. Five digits,
reading up to 11,000 full scale.
Resolution to 10 microvolts. A
further 2.5 microvolts with an
additional x 4 range.

On the other, you have the
LM 1420. Reading up to 2,300 full scale.
Internal Weston cell calibration.

5,000 M Q imput resistance and 150 dB
noise rejection.

Now which isthe bestone ?

Both.

We've already delivered over 7,000
of the 1420. For price performance it's
unbeatable. It's the chosen
instrumentin many laboratories.

But Solartron also recognise the
need for a slightly higher degree of
accuracy, on occasion, and designed
the 5-digit LM 1426 to meet that need.

Which one you choose depends
on the type of work you wantit for.

Perhaps it'd be as well to send
for both our data sheets. Especially
ifyou're in two minds

SOLARTRON

| ASchiumberger Company |
A for¢e to redkon with

The Solartron Elnctronic Group
WW-—076 FOR FURTHER DETAILS
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SPECIALISED
ELECTRICAL INDICATING
INSTRUMENTS
OF ADVANCED DESIGN

MILLIAMPERES

FOR SPECIALISED
APPLICATIONS
TO YOUR INDIVIDUAL
REQUIREMENTS

Backed by 40 years experience.

Where 1 or 1000 off makes no
difference.

JUST PHONE:
HIGH WYCOMBE 30931-4
OR WRITE TO:—

EITIE ll s LTD.

CHILTERN WORKS
TOTTERIDGE AVENUE
HIGH WYCOMBE
BUCKS

Wireless World, March 1969

Wl aHuJA

PA SVSTENM

PRESENTS - 1969 - RANGE
PROFESSIONAL QUALLTY
PUBLIC ADDRESS AT AMAZINGLY
COMPETITIVE PRICES.

Model 50 - ATR -50 Watts
8 Models in all Transistor A. C. Mains and
Battery- Operation, Power Output from 15 - Watts

to 50-- Watts. Built to International Standards.
Also Mixer & Pre - Amplifiers.

Model A - 100
6 Models in AC.operated Tube Amplifiers. Power
Outputs from 20~ Watts to 100 ~'Watts. High
Fidelity Performance. Absolute reliability in
extreme working conditions.

Wide Range of unidi-
rectional Microphones

Breakdown Proot
Driver Units, Reflex
Horns and Sound
Column  Speakers.

AHUJA P. A. SYSTEM are manufactured in India's
largest and most well equipped Plant. These are highly
popular in over 25 countries on account of high quality
and rugged construction and most competitive inter-
national prices.

AHUJA RADIOS.13- DARYA GAN]

DELHI-6. (INDIA)

Issued by Engineering Export Promotion Council

Calcutta (India)

WW—093 FOR FURTHER DETAILS
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variable
transformers?

4 . |~
"5" TS

0
LA_._\\

Why ? Because you benefit from over 30 years’
experience which Claude Lyons have accumulated
in the voltage control field. In addition, you have a
very wide choice from the extensive range of vari-
able transformers available from Claude Lyons.
Variable transformers are the most useful and versa-
tile devices ever developed for the control .of AC
voltage. They provide smooth, continuous adjust-
ment of voltage output from zero to line voltage and
above, either hand-operated or motor-driven.

For full details of the Regulac* variable trans-
former range, write to Publicity Department,
Hoddesdon.

* Registered Trade Mark of Claude Lyons Ltd.

[l CLAUDE LYONS

Claude Lyons Limited,

Hoddesdon, Herts. Hoddesdon 67161 Telex 22724
76 O!d Hall St, Liverpool 3. 051-227 1761 Telex 621871
CL63
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THE DOLBY A301 AUDIO NOISE REDUCTION SYSTEM

Making the
Master
Recordings

of the
Future

Wireless World, March 1969

346

01-720 1111

333 Avenue ofthe Americas - New York - N.Y.10014
(212) 243-2525. -

Already in use in eighteen countries,
the Dolby system is making master
recordings which will withstand the
test of time.

The system provides a full 10 dB re-
duction of print-through and a 10-15
dB reduction of hiss. These im-
provements, of breakthrough magni-
tude, are valid at any time—even after
years of tape storage. This is why
record companies with an eye to the
future are now adopting this new
revolutionary recording technique.

A301 features:
solid state circuitry - modular, printed circuit
high reliability, hands-off
operation. Performance parameters such as
distortion,
response, and noise

Easy, plug-in installation

construction

transient
highest

frequency response,
level meet

quality professional standards.
New

A301 price: £560 f.o.b. London
$1495 f.0.b. New York

Clapham Road ' London S.W.9
" Cables: Dolbylabs London

Cables: Dolbylabs New York

Your choice of
Live Sockets -
Instantly!

A Lexor DIS-BOARD gives you up to 6
sockets from one power outlet. Portable
or per fixing, © units,

with safety neon. Over 1,000 socket
combinations available from stock.

All types of fittings and hnishes.
brochure from

LEXOR DIS-BOARDS LIMITED,
Allesley Old Road, Coventry.
Telephone 72614 or 72207

WW—082 FOR FURTHER DETAILS

for

SUPER

Printed
Gircuit

1018 & 103

SOLE AGEWIS FOR G1 BRITAIN

ELECTRONAGS LTD.

5 Violet Hill,
London, NN\W.8.
Telephone: MAlda Vale 8281

WW—082 A FOR FURTHER DETAILS

NOMBREX LTD

Exmouth . Devon . England

TO:

Please forward leaflets of your full range to:—

NAME

Please enclose 6d. stamps

Trade and Export enquiries please attach letterhead
or Trade Card.
w369

=
1
|
|
|
|
|
!
|
|
|
|
|
1
|
|
I
|
|
|
I
|
|
|
L

R. F. SIGNAL GENERATOR

MODEL 29
Spin Wheel Tuning £1.0.0 extra

Postage & Packing 7s. 6d.

MODEL 29-S
150 KHz-220 MHz on fundamentals
Eight clear scales. Total length 40"
Smooth vernier tuning—ratio 74:1
Spin wheel tuning—optional extra
Magnifier cursor—precision tuning
Unique electronic scale calibration
Overall accuracy. better than 1.5%
Modulation, variable depth & frequency
PRICE £20.0.0

MODEL 29-X
Full specification of Model 29-S
AND
Integral Crystal Calibrator providing accuracy
to + 0.02%
PRICE £27.10.0

www.americanradiohistorv.com
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Vortexion

CP50 AMPLIFIER. An all silicon transistor
50 watt amplifier for mains and 12 volt battery
operation, charging its own battery and auto-
matically going to battery if mains fail. Protected
inputs, and overload and short circuit protected
outputs for 8£2-15% and 100 volt line. Bass and
treble controls fitted.

Models available with 1 gram and 2 low mic.
inputs. 1 gram and 3 low 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% intermodulation 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.

10/15 WATT ELECTRONIC MIXER/AMPLIFIER.

This high fidelity 10/15 watt Ultra Linear Amplifier has a built-in Mixer and Baxandall tone controls. The standard model has
4 inputs. two for balanced 30 microphones, and one for pick-up C.C.|.R. compensated and one for tape or radio input.
Alternative or additional inputs are available to special order. A feed direct out from the mixer is standard apd output
impedance of 4, 7.5 and 152 or 100 volt line are to choice. Designed for continuous operation on 19" x 7" rack panel |
form or standard ventilated steel case. |

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 +1 db. 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.

200 WATT AMPLIFIER can deliver its full audio power at any frequency in the
range of 30 ¢/s-20Kc/s + 1 db. Less than 0.2% distortion at 1 K¢/s. Can be used " ° -
to drive mechanical devices for which power is over 120 watt on continuous . ]
sine wave. Input TmW 600£ Output 100-120v or 200-240v. Additional ¥
matching transformers for other impedances are available. | 2 m ¢ -
( N |

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

-

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

Telephone: 01-542 2814 and 01-542 6242/3/4 Telegrams: “Vortexion London S.W.19"

WW—083 FOR FURTHER DETAILS
WwWWW. americanradiohistorv.com


www.americanradiohistory.com

A58

How do you
measure the
extra qualit

LS OUND

EMI are famous throughout the world
for High Quality sound reproduction.

Now our audio design engineers have
developed loudspeaker systems suitable
for home use.

These EMI Loudspeaker Systems, spec-
ially matched, produce every detail of
the original sound over the full audid
spectrum, at high and low listening
levels.

They have many exclusive features. The
range includes the unique 950 system
with a 19 inches x 14 inches bass unit,
power output 50 watts R.M.S.

Send for literature and price lists to:

EMI

EMI SOUND PRODUCTS LTO.. HAYES. MIDOX. TEL: 01-573-3888 EXT. 667
WW—084 FOR FURTHER DETAILS
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YOU
WANIT
PARTS

URGENTLY

—almost
immediately!

So what do you do?

You reach for the 'phone and dial ONO
239 8072, if it is anything made by the
United-Carr Group. You will be 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 '
UN
WW—085 FOR FURTHER DETAILS

www.americanradiohistorv.com


www.americanradiohistory.com

Wireless World, March 1969

Service calls hit you twice—your profits and your reputation
and nothing is more wasteful than service calls that could be
saved by better equipment design. You know of the occasion
when all a Service Engineer did was turn a volume control up
(from off!), and when the complaint was ‘fuzzy radio” he
simply put the tuner back on station (fiddled with!), and the
countless dead shorts with nails through speaker cables—or
open circuits when plugs mrysteriously fall off, or the cable
itself gets cut in half.

S.\.S. COVIMUNICATIONS LTD.

AS9

This new range of sound equipment counters these problems,
by careful applications design to give you: 1. Tuner Amplifiers
for Radio Distribution systems with switched Tuners (AM,FM,
AM/FM) and all engineer controls by internal presets. 2. A
range of rock steady crystal controlled Tuners, AM,FM, and
AM/FM. 3. A range of fully transistorised P.A. amplifiers
{12wW, 40W and 100W) with the S.N.S. ‘Current-Lok’ short

and open circuit protection.

%S.N S.

851 RINGWOOD ROAD WEST HOWE BOURNEMOUTH i ENGLAND

TELEPHONE: NORTHBOURNE 48457 2663 - TELEGRAMS: FLEXICALL BOURNEMOUTH TELEX: 41224
Manufacturers of: Transistor Amplifiers, Crystal [~~~ — ——— ——~ 7"~ ~"7""""CRMAME ~  ~—~—~——— -
K ) . | Find out how you can avoid subscribing toa call |
AM and FM Tuners, Radiomicrophones, Cabinet i by simply completing, clipping and returning the coupon to the address above. |
and Line Source Loudspeakers, Loud- speaking |

I Name Compan
intercom Systems, Hotel Radio and Intercom R e p B e atererererererer e o rapatsroptotsiere  etetoicie s |
Systems. | :
| ATAPESS ... 5. oo ————— sy |
. !

A 1
@ e s O L Uy Wwl |
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ITS YOUR MOVE...

T

e B .

Installing a Hi-Fi System?
Wondering if you can afford a
magnetic cartridge?

NEAT have one—a good one!
The Price? Ridiculously low!

Your Move Next—

NEAT V70 Magnetic Cartridge €5.4.8 or
NEAT V70E Magnetic Cartridge with

elliptical stylus €7.15.3
R SRR R

AVAILABLE FROM ALL GOOD Send coupon for FREE copy of our fully ¥ pjeage send free illustrated catalogue

illustrated catalogue giving details of I
HI-FIDELITY DEALERS Neat Cartridges and the complete I name i
oo range of
Distributed by 9 HOWLAND WEST I pas '
ess

HOWLAND-WEST LTD. a“ Io | ' '

2 Park End, South Hill Park, |
London, N.W 3. Telephone: 01-794 6666/6033 PRODUCTS — . ? B L. WW3 j

R G -G TGN G B G 0 G oE . o
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STANSTED
ESSEX

SOUN:) Stansted
SYSTEMS 2

Of similardesign

d struc- Output 15 ohm or 8 ohm and 100V fine with full output protection.
W SOUND CONTROL pas e e | na Bt

tion. Audix A25 Harmonic Distortion
c 0 N SO LES and, A80 fully Signal to Noise Ratio  Better than — 60db.

gt . + =
Sllcon  tandls- Frequency Response  + 1db 20Hz — 20KHa.

. | N TE G RATE D M |XE R torised ampli- Input Facilities  Channel 1. Mic. 100 micro V 20-50 ohm balanced.

Channel 2. Mic. 100 micro V 20-50 ohm balanced.

AMPLIFIERS fiersprovide out- Ausiliary. Mic. 8mV 3t S0Kchms,

puts of 25 watts Gram. 150mV at IMohm.
B COMPLETE SOUND and 60 watts Tape B0 a 100Kahms.
rrm.s. respec-. Tone Controls  Treble and Bass lift and cut.

SYSTE M S tively. Volume Controls  Each channel and overall master gain control.
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The aerial division of

Coubro & Scrutton Ltd.

has absorbed all VHF. UHF. activities of
Associated Aerials Ltd., and is handling the microwave
reflector activities of Precision Metal Spinnings Ltd.
In keeping with this wider approach
the Company has changed its name to

Cca&S Antennas Ltd

A central sales organisation

has been established at
Wentworth House, lIford, to deal
with overall antenna systems
and projects on all frequencies—

LF TO MIGROWAVES

—including initial survey and
feasibility studies, design,

site layout, supply,

installation and final
commissioning of antenna systems.

The new Company provides
A GOMPLETE ANTENNA SERVICE

for telecommunications and
broadcasting engineers—
including antennas, structures
and installation work—
leading to higher efficiency,
reduced costs, and undivided
responsibility for overall
antenna performance.

Details of the wide range
of antennas and services
are available from:

CaS AntennasLtd

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

€S 15
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CN1[H| IllHow do we

New Constant Voltage | | LLALELII~ sell
Constant Current cynical old

you our
public address
equipment?

‘L Series

supply | By offering you
el | the three things
you really want.

1. Low Price (like column speakers from
£17.6.4.)

2. Durability (we back our muscles with
a fwo-year guarantee.)

VOLTS

®

-’CURR(NT

@

COARSE FmE Lumr
3. Quality specifications (Check ours).
The Radon Public Address Range is wide and
growing. It consists of amplifiers, speakers and
é b ‘ microphone equipment. We show the M50/6 six-
- ourPuT channel amplifier. Specifications below

(-" I Const. ':

vy ' ‘
Our experience in the manufacture of stabilised bench
power supplies and knowliedge of the latest market require-

ments have prompted a re-design of the well established 'L
Series. Consideration has been given to the more advanced

needs of the research and development engineer, but equally Inputs: Balanced line
the basic features ot a general purpose laboratory power gram, tape. etc. as required. Power
supply, suitable for student use, have been retained. output: 50 watts r.m.s. (max. 64 watts)
4 A . Output impedance and voltage: 15
Units Available Prices ohms (other taps available), 156 ohms In addition, the
L.30A 0-50 Volts at 3 Amp. £35 C.T. giving 50-0-50 volts or 100 volts M/100, M/250, M/500
L.30B 0-30 Volts at 1 Anvp. £35 Harmon;-c distortion: Approx 1% at full and M/1000 are built to
L.30C 0-10 Volts at 3 Amps (with adiustable power. Frequency response: plus or minus order. The suffix number
¥ X . 2dB 20 ¢/s (H2)to35 Kc/s (KHz). Weight 38Ib refers o the wattage and
over-voltage protection circuit) £48 Models available: M50/4. M50/6. M50/8
, 5 preamplifying  facilities  are
tggé ;l_'z twin versions of L.30A and B above £70 (suffix refers to channels) avallable as required.
—— Radon /A growing name in amplifiers, wall
* Continuous variability of voltage and current settings spegkers' sound CO'UmnS, COmplefe audio and
* Constant voltage or constant current operation : o . ; :
* Programmable output hi-fi equipment, tuners & industrial electronics.
* Extremely stable output against load/line variations
* Separate on/off switching of mains input and DC output Our Public Address brochure gives the facts.
* Adjustable current limiting facility on all units It's a useful thing to have araund.
: Variable SCR over voltage protection circuit on L.30C. TO: The Radon Industrial Electronics Co. Ltd.,
Clean functional design with precise monitoring of voltage Brooklands Trading Estate, Worthing, Sussex. Tel: Worthing 1063
and current by clear scale meter. Please send me a brochure:
FARNELL INSTRUMENTSLTD,, Name
Sandbeck Way, Wetherby, Yorkshire e
Telephone: 0937 3541/6 e
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automatic’
choice...
(1]

automatic
voltage
stabilisers

A63

24

i
1;

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

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

Claude Lyons

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

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

For full details write to Publicity Department, Hoddesdon.

L

CLAUDE LYONS

Claude Lyons Limited
Hoddesdon, Herts. Hoddesdon 67161 Telex 22724
76 OlId Hall Street, Liverpool L39PX. 057-227 1761 Telex 62181

CuLe?
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Unmeasurable friction due to my unique
‘mercury contacts’. Built-in bias compensation

AUDIO & DESIGN M9BA TONE ARM

Let me help you get the best
from your cartridge—I've got the
(mercury) contacts.

HEIGHT ADJUSTMENT: suitable for turntable of 1.25 to 2.5
inches height with a nominal cartridge depth of 0.625 inches.

TRACKING ERROR: arranged for minimum distortion—maximum
effective second harmonic distortion due to tracking error
0.58% (related to a recorded velocity of 10 cm/sec.).

BIAS: inbuilt magnetic anti-skating device.

EFFECTIVE MASS: Standard Version: less cartridge 9 grams.
Alternative Version: less cartridge 11 grams

MOMENT OF INERTIA: Standard Version: 7 x 10° grams cm
for nominal cartridge weight of 5 grams.

Alternative Version: 11 x 10’ grams c¢m? for nominal cartridge
weight of 10 grams.

LOW FREQUENCY RESONANCE: Standard Version: 10 c¢/s for
nominal cartridge weight of 5 grams of compliance 20 x 10-¢
cm/dyne.

Alternative Version: 8 c/s for nominal cartridge weight of
10 grams of compliance 20 x 10-6 ¢cm/dyne.

KEITH MONKS (AUDIO) LTD

Write for further details from U.K. and World-wide marketing agent -

54 ROUNTON ROAD,
CHURCH CROOKHAM,
NR.ALDERSHOT,HANTS.
Tel: Fleet (02514) 3566
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FRAHM

vibrating
reed ==
FREQUENCY W\ -~
METERS

are widely used as standards in many industries because:—

FRAHM
FREQUENCY METER
» -8 YRTS

1) They are accurate (to +0.3% 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 minlature
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-—079 FOR FURTHER DETAILS

Thermal Gonverters

by Ormandy and Stollery

B True R.M.S. regardless of waveform
B Responses from 0-1 Hz-500 MHz and D.C.
Il Fast response high output types

B Sensitivities from 750 microamps to
50 amps

Il Matching pairs, sets, and quads, etc.,

ORMANDY & STOLLERY

3 VICTORIA PLACE, BRIGHTLINGSEA, ESSEX
ENGLAND Telephone: 2316
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~ Anders
i the asme-

oleased 1o
meler you

No matter what your meter require-
ments, we meet them. Fast. Anders
holds the largest stocks in the U.K.

for off-the-shelf delivery, so the
meters you need yesterday,
ordered today, can probably be
with you tomorrow. In quantity,
too. If you've got special problems
like non-standard requirements,
give us a ring. Our technical
department creates panels to
individual needs.

)

G A

'f.'.f

WY

Y

AN
W)

7/
A

&I it

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

tachometers.

ANDERS METER SERVICE

Anders Electronics Ltd.
48-56 Bayham Place,
Bayham Street,
London, N.W.1.
Telephone: 01-387 9092
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INTECaaTED CrOCUNT
CONVIRGENCE GEnlaaTon

Features:

1. Two controls only.

2. 405/625 Line systems.

3. Battery operated. 40
mA max from HP11.

4. Small size. 43 x 63 x 6.

OLSON

1969

£55

IMMEDIATE
DELIVERY

TYPE W202

5. Fully locked count down
from line.

6. Separate internal VHF and
UHF. Preset RF tuning.

7. Automatic switching
405/625. VHF/UHF.

CROSSHATCH AND DOT GENERATORS

CROSSMATCH AND DOT GENERATOR
°10LSON

L4 '

=

')G@-’v*g‘.rg

TYPE OL21

Features:

1. 405/625 line systems.
60 c/s Field frequency counted down from line frequency.
Interiace 1:1, producing single horizontal lines.
Switched positive or negative RF modulation.
VHF output on channels 6 to 13.
UHF output on channets 29 to 43.

Crosshatch adjustable from 5 lines to 25 lines by front panel
Vertical and Horizontal controls.

Number of dots adjustable as in 7 above.
9. Front panel switch for Blank Raster, Crosshatch, and Dot facliities.
10. Mains operation 240V or 115V at 30W.

LOWERS THE COST OF EVERY

COLOUR TELEVISION

NI Sk W D

STANDARDCASES

INSTALLATION!

IMMEDIATE DELIVERY
DISTRIBUTION

PANELS

— //

Width Height Depth Width Height Depth
Type Dim. A Dim. B Dim. C Type Dim. A Dim. B Dim. C

inches inches inches Inches inches inches
25A 6% 4 4 61 15‘f 71 9
25B 63 4 6 62 17% 83 9
26A 8% 5% 6% 63 16 9% 94
26B 8% 53 8% 64 154 7% 123
27A 12} 7% 5% 65 173 8 123
278 | 124 7 8 66 16 9 125 Complete with fixing brack i
i 2 1 2| 12 - o p t g brackets and 4 plastic feet,
288 | 14 10 83 75B 12 5 9 6ft. cable 13A. ptug and spare fuse.
29A 10 4 6 76A 12 7 6
29B 10 4 8 768 12 7 9
30A | 12 5 6 77A | 14 6 64 4 SOCKETS13A. ........... £f4.19.6
308 12 5 8 778 14 6 9
31A | 14 6 6 81 4 4 &) 6 SOCKETS13A. ........... £56.17.6
318 14 6 8 82 5 5 8
40A | 43 63 6 | 8 6 6 | 10f 4 SOCKETS 5A. ........... £6.10.0
408 5 8; 6 84 6 7 125
40C | 53 8 8 6 SOCKETS BbA. ... ........ £6.15.0
Quotations gladly given for customers’ own specifications and special requirements PLUS POSTAGE AND PACKING 6/6.

Telephone: 01-739 2343

Olson Electronics Limited, Factory No. 8, 5-7 Long Street, London, E.2
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revised
2nd, Edition now available

(including 250 types added since original publication )

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

PINNACLE ELECTRONICS LTD ACHILLES STREET - NEW CROSS - LONDON S.E.14
Telephone: All Departments—01-692 7285 Direct orders—01-692 7714
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Here are the features
which make the $54

such good value
for money......

TeLeauiPrvENT 0 BRILLIANCE \\
<m> ‘ FLus Small Size—Light Weight
‘ 9x7x16ins. 17 Ibs.

ofF

I astic @

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

Wide Bandwidth DC—
10MHz at 100mV/cm
sensitivity.

OSOULLOSCORPE
TYEE 504 Full Triggering with Auto
TeTaeiT |~ or Level selective
X 10 Gain increases - operation.
sensitivity to 10mV/cm
(DC-4MH2z). P
u‘; TRIG
Step Selectors with @ 2@ VA ST TV Frame or Line
variables, standard 1-2-5 ~J= gl B e @eiic 4 selection for easy TV
sequence. Attenuators L g waveform triggering.
qaccnucrate wit?win 5%, \\m \ @ Lot
/ A
" /IS s I
Built-in Voltage ~—M ‘;’/ — Qb\\
Calibrator. v OEXLTRIG _AOUT s | [
. @ o Slope and Source
Selectio
L ) e. ction

SOLID STATE SINGLE-BEAM
OSCILLOSCOPE

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

TELEQUIPMENT LIMITED [TELEQUIPMENT
313 Chase Road, Southgate, London N.14. Telephone: 01-882 1166 e
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This month’s cover design introduces L.
Ibbotson’s article on the principles of para-
metric amplifiers. Against a background
formed by a varactor diode capacitance/
voltage characteristic appears a parametric
amplifier designed for operation at S-band
microwave frequencies. Developed by Mullard
for radio astronomy applications, the device
has a pump frequency in the Q band.

Iliffe Technical Publications Ltd.,
Managing Director: Kenneth Tett

Editorial Director: George H. Mansell
Advertisement Director: George Fowkes
Dorset House, Stamford Street, London, SE1

© Diffe Technical Publications Ltd., 1969
Permission in writing from the Editor must first be
obtained before letterpress or illustrations are
reproduced from this journal. Brief extracts or
comments are allowed provided acknowledgement to
the journal is given.
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if you prefer to monitor
with an oscilloscope instead of a meter...

Once again, Thorn-AEIl's renowned
production engineering techniques have
made possible a 1-inch cathode ray
tube, built to professional performance
standards, at a price far lower than that
of current competition—with 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.

Builtinto installations, it will save
‘"down-time’ by early detection and
quick iocation of fauits.

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

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

Sy 58to 88 V/cm.
Sx80to120V/cm.

qu full technical data and prices, write or phone:

n Thorn-AEl Radio Valves & Tubes Ltd.,

WW—099 FOR FURTHER DETAILS
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Wireless World

British Made?

To what extent is British industry foreign owned, foreign dominated, foreign con-
trolled? This is the question posed in the introduction to the book *British made?***
to be published this month. The authoress, Patricia Millard, rightly says there is no
simple answer to this question either in terms of money invested from overseas or in
the cost to our economy of profits sent abroad. She sets out to survey objectively
various market sectors of industry—including electronics and telecommunications
—in order to present the facts regarding overseas investments in the U.K. both
directly in terms of subsidiary or associate companies and indirectly by minority
holdings and licensing arrangements etc. Of the estimated £2,250m of overseas money
directly invested in British industry 75% has come from the U.S.A. and apparently
American investment accounts for some 17% of this country’s manufacturing
industry. At least 1,600 non-financial companies are said 1o be owned or controlled by
American companies.

This the overall picture of this country’s industry, but what of our particular
industry? One sector of it, and the most rapidly developing, that of semiconductor
manufacture is dominated by American money and know-how. Basil de Ferranti is
quoted in “British made?” as having stated that 37% of integrated circuits sold in
Britain are wholly imported from the U.S. and another 19% are imported in partly
finished condition for assembly here. The import figures for semiconductors for 1968
show a total of £15.3m compared with £11.4m a year ago. Exports totalled [4.6m
(£2.7m). Even the few British companies which do manufacture semiconductors on a
large scale—Marconi-Elliott, Plessey, Ferranti—have licensing agreements with
American companies and, of course, Associated Semiconductors Manufacturers now
owned by Mullard are consequently a subsidiary of the Dutch Philips company.

In the components and instruments fields overseas influence may not be so obvious.
This is probably due to the fact that many of the companies, whose names are
now household words, have been established in this country for so long that we
have forgotten that they are offsprings of American parents.

Miss Millard says the facts she presents may shock and startle those who are
complacent about British industry. In quoting from and commenting on her facts we
are seeking to do neither for we know that the large majority of our readers, whose
very livelihood depends on a virile and firmly established industry, are by no means
complacent; our correspondence proves this! It is, however, a useful exercise to take
stock and see what is really happening.

Because electronics manufacture depends on a continuously advancing technology
and necessitates the investment of vast sums of money in R & D, it is almost inevitable
that the American industry, because of its financial and manpower resources, will set
the pace in world electronics. If therefore we in the U.K. are to be in the running and
are, for obvious reasons, unable to invest the necessary money and manpower we
must take the alternative, if less gratifying, course of buying American know-how and
accepting foreign investments. Does this, however, necessitate domination of the
industry by overseas companies?

The alternative appears to be merging of companies into groups large enough to
compete with the mammoth American corporations. However such mergers, while
achieving *““housekeeping’’ economies in R & D costs, do not necessarily mean better R
& D resulting in more technically competitive products in the world market. On the
other hand we must not overlook the efforts made by small independent companies in
specialized sectors of industry to produce truly British made goods.

Surely the moral is for us to go it alone in a limited range of products where we are
already doing well and to ensure that by accepting outside aid we do not stultify
British endeavour.

**“British made?” published by Kenneth Mason Publications Ltd.

wWWW . americanradiohistorv.com


www.americanradiohistory.com

98

Wireless World, March 1969

Improving Old Loudspeakers

Many old loudspeakers have excellent magnet and voice-coil
assemblies but the cone suspensions and frequency response leave
much to be desired. Methods of increasing the cone suspension
compliance and cone rigidity are suggested

by H. C. Bennet-Clark*, B.Sc., Ph.D.

I have recently been concerned with a research project
examining the courtship of fruit flies,' in the course of which
pulses of sound where played to the flies to simulate their own
courtship sounds. The fly produces, by flapping its wings, a
single cycle of pressure change; it was this pulse, lasting 3 ms,
that we wished to reproduce from a loudspeaker.

Early experiments used a new commercial loudspeaker of
the £6-£8 class; fed with the rounded sawtooth waveform that
is the analogue of the fly’s wing movement, the speaker did not
transduce this accurately into a cycle of pressure rise and fall
but produced a jagged rising waveform and a hang-over after
the cessation of the applied signal. These are typical properties of
cone loudspeakers. As the experimental programme was aiming
to test the sensory limits of the flies, it was clear that a better
transducer was required.

An old 12in Goodmans unit, made about 1950, was lying
around unused. As recent experiments elsewhere? have been
directed to redesigning the cone and cone surround, this
seemed a suitable subject for experiment. The wnit, before
treatment, was unsuitably rough in its response, having similar
faults to the other unit. After treatment, it was capable of
producing clear single sound pulses in the range from 100 to
1,000 Hz. Since thén, I have modified another 12in Goodmans
unit of about 1953 vintage and various other units all over 10
years old; two of these are used at home, and, subjectively,
appear very much freer from transient distortion and iroughs
or peaks in the frequency response than they were before.

Some theoretical and practical considerations

The theory of operation of cone loudspeakers is well known
and is treated elsewhere} Summarizing, it appears that for a
12in unit of 10in diameter cone to operate at 40 Hz, it should
have a resonant frequency below this. If the piston is truly
rigid, it will be fairly flat in its response up to a frequency
determined by the cone diameter; for a 12in unit this is about
800 Hz* Above this frequency, the radiation resistance rises,
the unit impedance rises and also the unit becomes increasingly
directional.

Practical cone units are designed to cover a bandwidth up
to maybe 6—15 kHz and to be omni-directional in the process.
This can be achieved by designing the cone so that at high
frequencies only the inner part vibrates; in a practical unit, this
is encouraged by corrugating the cone in a series of annuli,
each of which is separated from its neighbour by the com-
pliance of the corrugations. As each annulus has its own

* H. C. Bennet-Clark graduated with a B.Sc. in zoology from
University College, London in 1955. During National Sen{ice he
taught wireless theory at the R.A.F. Yatesbury. He then did research
fora Ph.D. in Zoology at Cambridge. At the Universit 9f
Edinburgh he has recently been concerned with mechanical systems
in insects, including the energetics of flea jumping.

resonant frequency, or range of resonant frequencies, internal
damping of the cone is desirable and is achieved by use of a
fluffy paper cone; even then, troughs and peaks of + 12dB are
common in the cheaper or older designs.

From this, it follows that in response to a square wave input
or to any fast transient, such a speaker will produce buzzes
which are caused by the various peaks in its frequency
response. To perform well, a speaker must have a flat frequen-
Cy response.

This all suggests that several loudspeakers each of limited
bandwidth and very flat response will perform better than a
single wide range unit. It also suggests that a suitable
approach might be to build very rigid pistons for the various
units.

A flat rigid piston is difficult to make.* Conical rigid pistons
are also fairly difficult to make and, if very rigid, tend to
become bells; a bell is essentially a disc or cone with rigid but
elastic walls and can be excited at a number of different, quite
sharp, resonances. Any approach to increasing the rigidity of
the cone should introduce damping of bell-mode resonances if it
is to be successful.

The effect of the cone suspension
The lower frequency limit of any cone unit is determined by
its fundamental resonance. In many older 12in cone units hav-
ing corrugated paper surrounds, the resonant frequency is 50 to
100 Hz. Thus they cannot be expected to perform to present
day Hi-Fi standards, however they be enclosed.

The aim is that the cone should move axially as if con-
strained by a Hookean spring; symmetrically and linearly.
Corrugated paper rarely meets these requirements and, by its

Cut here

Replace
(removing surround )

with toam

Do not disturb
centre of cone

Fig. 1. Diagrammatic cross-section of a loudspeaker showing, on
the left, where the cone should be cut to remove the surround
and, on the right, the extent of the new foam surround.
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stiffness, is not conducive to high efficiency as, at lower
frequencies, the efficiency is mainly a function of cone mass
and surround stiffness.

For the average living room, a power level of 0.3 acoustic
watt will give an intensity level of about 100dB. At 40 Hz, this
power requires an excursion of about iin by a 10in diameter
piston.! This excursion must be linear.

Modifications to the cone surround

In the late 1950s, plastic polyurethane foam was used by
Wharfedale as a cone surround. I modified a 12in Goodmans
then, giving it a foam surround, and it has been in use ever
since. The cone has not become eccentric or detached and the
resonant frequency was lowered from 75 Hz to 47 Hz. I have
recently modified the other Goodmans 12in unit. The resonant
frequency was lowered from 54 Hz to 37 Hz. In both cases, the
compliance was approximately doubled.

A suggested procedure for doing this to an existing unit is
given here. On no account should the voiceoil spider be
disturbed or the cone detached.

First measure the resonant frequency. By feeding directly
from a signal generator, the resonance can be seen directly; this
differs slightly from the infinite baffle resonance but the
difference can be disregarded.

A suitable sheet of foam is obtainable at Woolworth’s for 7d.
and is 15in square and Smm thick. Mark upon it concentric
circles of diameter equal to that of the outside of the loud-
speaker chassis mounting gasket and the base of the cone of the
loudspeaker (see Fig. 1). Cut out the annulus of foam and
mark it into equal sectors—4 or 8 are suggested.

Now for the point of no return! Cut out two similar
opposite sectors of the cone surround, by slitting with a really
sharp knife in the valley of the inner corrugation (see Fig. 1)
and then lift off these sectors and the felt gasket from the
chassis. Stick a sector of the foam onto the cone and the chassis
using either Evo-stik or Copydex. The felt gasket can then be
glued back.

Before everything sets solid, check that the cone still moves
freely and does not scrape on the poles of the magnet. Then
continue replacing the original surround. When finished, make
sure the foam is really firmly stuck around its inner and outer
edges. Leave the speaker 24 hours resting on its gasket, to
ensure that this is really firmly stuck down. The final appear-
ance can be seen from Fig. 2.

Increasing the rigidity of the cone

This is most easily done with a diaphragm that is truly
conical—most are not, though, but the result can be the same.
I have treated two 12in Goodmans units, an 8in Wharfedale
FSAL and an anonymous 10in unit all with equal success.
Basically, the cone is built up by successive layers of expanded
polystyrene and then stabilized with a skin of aluminium foil.

Suitable expanded polystyrene sheeting comes in rolls like
wallpaper and in a variety of thicknesses. I bought a roll 22in
wide 33ft long and 2mm thick for 6s 11d and have enough left
for another 10 speakers!

The main difficulty is to find a suitable adhesive as the
sheeting dissolves in most organic solvents. You can use water
pastes, shellac or Copydex. The last is probably the best as it
sets quickly and is elastic. I have not had my speakers operating
long enough to know how long it will last.

The cone is built up by glueing on sectors of expand‘ed
polystyrene. First, the cone dimensions must be measured: a
12in Goodmans speaker has a cone about 10in diameter of
about 105° angle. Such a cone can be made from a circle by
cutting a sector out of it. The cone angle can be measured by
cutting a piece of paper to form a protractor and then
measuring the angle. The table on page 101 shows the dimension
required to make cones of various angles for a 10in diameter
conical diaphragm.
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Fig. 2. Photograph of Goodmans 12in loudspeaker showing the
foam surround of eight sectors, after fitting.

Fig. 3. Goodmans 12in loudspeaker showing the cone being
built up with sectors of expanded polystyrene.

Fig. 4. Goodmans 12in loudspeaker after frve layers of
polystyrene have been fitted. The alumintum skin is cut and
stuck down with Copydex.
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In most units the angle of the diaphragm becomes more
acute towards the centre. In this case, cut the sectors a little
larger than the table indicates and fit them to the diaphragm.

Gluing the sectors to the diaphragm is quite quick. First,
remove the dust-cover from the centre of the cone as the sectors
must be attached as closely as possible to the whole of the
diaphragm.

Smear an area of diaphragm rather larger than the sector
with Copydex and fit the first sector snugly up to the centre
and edge of the diaphragm. Press it down evenly all over and
check that it is correctly fitted (Fig. 3). Fit the next 3 sectors and
then, before gluing, check that the last sector fits snugly: if
not, cut it to size and then fit it.

The next layer is fitted in the same way but the joins
between sectors should not be above those of the first layer but
should be staggered. This is necessary to reduce the extent to
which “bell-mode” vibration occurs; this particular mode of
vibration is probably fairly highly damped by the laminated
structure. Continue adding layers. The foam sheeting is 2 mm
thick, so, for a Jin thick cone, you will need about 5 layers
though 1 have used 4 with success. There is probably little
advantage beyond this thickness in terms of gain in stiffness and
you will increase the mass of the cone unduly.

After building up the cone, it must be finished with a rigid
skin—this greatly increases the final rigidity of the laminate.

The skin is made of ordinary domestic cooking foil. The
circular ring to make the cone should be cut about jin larger
and smaller in radius than the original polystyrene circles to
allow rolling over at the inner and outer edges. For a larger
speaker, it is best to use five sectors, as before (Fig. 4).

To glue the skin with Copydex, rather more care is needed.
The aluminium foil has a very shiny side and a matt side.
Smear Copydex very thinly and evenly over the matt side of the
foil and over the cone. Then leave it to dry for about 5 minutes
and stick the foil on, overlapping both at the edge and at the
centre. The skin will be most unlikely to fit really tightly but it
must be made to do so.

Aluminium 1s fairly ductile: rub the skin all over with a
smooth polished tool-—a ball point pen barrel is ideal—until it
is attached all over. Then proceed with the other sectors. When
all are fitted, they can be rolled over the apex and edge of the
cone, which should be similarly treated with Copydex. This wll
give a smooth finish to the inside and outside of the cone.

If the skin does not stick (and it can be awkward), you may
have to try shellac. This comes, conveniently dissolved in
alcohol, as button polish and French polish, and should be
painted on the cone and foil as with Copydex and allowed to
get tacky. The procedure is then the same.

Performance testing; efficiency and resonance

The first thing you will have done is to test the freedom of
the cone. This should be tested more carefully both after fitting
the foam surround and after modifying the cone.

In the case of one of my 12in Goodmans, the resonance was
originally at about 55 Hz, after fitting the surround it was at 35
Hz and after fitting the polystyrene to the cone at 25 Hz. This
gives quite a lot of useful information. The initial decrease of
resonant frequency was to about \/ 2 of the original, suggestinga
two fold increase of compliance (a similar improvement was
obtained with my other 12in unit). When the cone was modified,
the resonant frequency dropped by a further /2 suggesting that
the cone mass had been doubled. The first will cause an increase in
speaker sensitivity and the second a similar decrease.

But, to avoid later trouble, you should check that the cone
movement is adequate and free. You must produce about 5
watts at 30 Hz and feed it into the speaker (or if this is not
possible, 6-10 volts of a.c. from a transformer for a 15 speaker
gives 2-6 watts). This should cause the diaphragm to flap
through about lin. By picking up the speaker and turning it,
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it should be possible to find whether, at any point, the moving
coil touches and magnet assembly—if it does, it will be only too
obvious, as it will set up a scraping noise. Clearly, the speaker
should not be mounted in such a position. My experience,
though, is that this is one trouble that does not occur.

The speaker cone should be very rigid. A paper cone is quite
easily dimpled by finger pressure, for quite small movements of
the whole cone. By pressing anywhere on its surface, the cone
of the 12in modified speakers can be moved over jin inwards
before any deformation can be observed.

There are practical disadvantages in making the piston too
thick and too rigid. If it is too thick, there will be serious
coloration at some frequency caused by interference effects at
the edge. There are also problems caused by the sharp transi-
tion from the rigid cone to the soft surround: these are to some
extent reduced as the paper of the cone will protrude out from
the body of the built-up cone. The eftect of these two sources
of non-linearity is likely to be fairly slight by comparison with
those present in the original response. A serious coloration in
one of the two 12in units occurred at about 1.5 kHz and
examination with a microphone suggested that there was a
trough of about 15 dB and a peak of 6 dB about this point.
Although this was above the normal range of input frequen-
cies, it led to serious coloration when used for pulse
operation. Its source was traced to the jar-shaped hole at the
centre of the thickened cone, formed by the voice coil and
magnet. It was very considerably damped by fitting a central
plug consisting of 4 layers of polyurethane foam alternating
with 3 layers of polystyrene foam. This plug also acts as a dust
cover.

Suitable h.f. units

There are many h.f. units on the British market, most of
them designed to operate above 3 kHz. At this frequency, my
1.f. units become rather rough and highly directional. Probably
the optimal crossover point is 1 kHz but, for reasons of
convenience, I have used 1.5 kHz as Whiteley Electrical make
cheap units with a slope of 12 dB per octave which can be
readily modified to 7.5 (¢ impedance at this frequency.

For simplicity, the h.f. unit should cover the band from
1 kHz to 15 kHz smoothly. Ideally, it may be better to use 3
speakers and only expect 3% octaves from each, but, if a
suitable h.f. unit can be found, it could be used. I had
been given a Whiteley W.B.T.10 horn h.f. unit which, as
delivered, responds down to its flare cut-off frequency, 2 kHz.

This mounting
gives smoother response

Drive unit
tor horn

Fig. 5. Diagram of horn-loaded tweeter, showing, on the left, a
parallel sided mounting hole giving rough response and, on the
right, the shape of hole to continue the exponential horn for
smooth low frequency response.
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TABLE ONE
Dimensions of arcs of circles to generate cones of 10in basal and 2in
apical diameters.

Cone Outer Inner Remove Angle of each
angle radius radius sector of of 5 sectors
(deg) {in) (in) (deg) (deg)
80 7.8 1.55 128.5 46
90 7.05 1.4 105.5 51
100 6.5 1.3 84 55
110 6.1 1.2 65 59
120 5.8 1.15 48 62
130 5.5 1.1 33.5 65
140 5.3 1.05 21.5 68

Dimensions are correct to +0.05in. or +3°.

However, by extending the flare of the horn on to the mounting
board (Fig. 5), its smoothness was increased and it does provide
considerable output at 1.5 kHz, and is still responding at 1 kHz,
without noticeable distortion.

The situation, however, is far from ideal: horn-loaded
speakers are apt to distort below the cut-off frequency* but
this does not appear to be serious in my unit and it is fed via a
15 dB attenuator and so the power rarely exceeds 0.2 electric
watt. Clearly, a better solution would be to obtain a horn unit
capable of responding down to below 1 kHz. Such units are
made but are apt 1o be expensive.

Suitable 1.f. unit enclosures

This subject has been well studied and is well documented
elsewhere. As the modified 1.f. unit will have a resonant
frequency around 30 Hz, a bass-reflex enclosure will be very
large—at least 8 cu.ft—if tuned to the speaker resonance®
One solution seems to be to use a vented enclosure of
reasonable volume, say 4 cu.ft, and, by building an adjustable
port, to adjust the enclosure 10 give a suitable bass response.

In my domestic system, I am using a pair of parallel-con-
nected L.f. units, a 12in modified Goodmans of 25 Hz resonant
frequency and an 8in modified Wharfedale FSAL of 45 Hz
resonance in a closed box of 7 cu.ft. The impedance at 30 Hz is
18.5 (3 at 45 Hz, 21.5 3 and the impedance curve is very flat,
falling to a minimum of 12.5 Qat 500 Hz, rising thereafter to
17 Q at 1.3 kHz; these are two parallel-connected 15 ©Q units.
The h.f. unit is the W.B.T.10 tweeter with a suitable 1.5 kHz
crossover unit and attenuator. It appears that the use of two
stagger-tuned L.f. units has considerable advantages at the
bottom of the response curve, but the topic does not appear to
have been much examined or the technique sufficiently
exploited.**
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Fig. 6. (a) Graph of the axial frequency response of the two unit
system measured with a constant voltage input giving a power
of 0.1 watt at 500 Hz (b) Graph of the impedance of the 2
unit system against frequency. A 12in and a 10in unit are
connected in parallel in a closed box of internal dimensions 29 X
14 X 1lin. The impedance peak at 80 Hz corresponds with a
peak in the frequency response in (a).
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For producing acoustic pulses, I am currently using a
damped enclosure of inside dimensions 29in x 14in x 1lin
with no port. This box is damped with a layer of lin felt
pinned to lin battens away from the lin thick walls. The
rear of the box is filled with a folded length of 2in thick
fibreglass roof insulation.

Early experiments used a single Lf. unit; a 12in Goodmans
and, while the response was smooth, it did not extend to very
low frequencies. The present version uses the 12in unit
connected in parallel and in phase with a modified anonymous
10in unit (purchased with a cracked cone for 25s). These
units are mounted above one another and loaded with slots to
improve the h.f. radiation pattern. This arrangement gives a
very flat impedance curve (Fig. 6b) and while the low fre-
quency cut-off, at 55 Hz (Fig. 6a), is not outstandingly low,
this is produced from a relatively small enclosure of about
2% cu.fi

Test procedures

Most of the accepted test procedures require apparatus far
beyond the scope of the amateur; most of us do not have
access to anechoic chambers or pulsed sine-wave generators. A
certain amount can be learnt by listening tests and by using a
good quality microphone. In general, care is needed to avoid
placing the microphone in a standing wave reflected from a wall
and this situation can be aided by hanging the microphone
from a cord and swinging it while recording.

By sweeping the output from a signal generator between 20
Hz and 2 kHz, the response can be examined subjectively. It is
probable that you will notice any non-linearity exceeding 6 dB,
but not the overall shape of the characteristic: this does not
matter as what is mostly required is freedom from coloration.?
In this way, I was able to observe the 1.5 kHz coloration
referred to earlier. The information thus obtained can
be checked by use of a microphone; this suggested that the
system used to produce acoustic pulses was without peaks
exceeding 3 dB between 100 and 1,200 Hz and that, after
suitable damping, the coloration at 1.5 kHz was of similar size.
Below 100 Hz, the microphone response decreased rapidly and
so no reliable information was obtained.

Later, owing to the kindness of Mr. C. S. Greeves of the
National Engineering Laboratory, I was able to test the pulse-
producing system in an anechoic chamber using Bruel and
Kjaer measuring equipment. The results of this test are shown
in Fig. 6(a). It will be seen that for a reference level of 70 dB, the
axial response is 6 dB down at 50 Hz, 6 dB up at 80 Hz and
that the rest of the curve is flat within + 3 dB, except for the
trough at 1.5 kHz mentioned earlier.

Although the tests were made at discrete frequencies, care
was taken to locate and plot the position of troughs and peaks
and it is clear that the response over the working bandwidth of
150-1,000 Hz is adequate. Indeed, when coupled to a
suitable tweeter via a crossover unit and used as a domestic
loudspeaker, the performance is very satisfactory.
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Parametric Amplifiers

Basic Principles

by L. Ibbotson* B.Sc., A.inst.P., M.1.E.E., M.1.E.R.E.

The name “parametric amplifier” is
given to a circuit in which signal amplifica-
tion takes place in a component having a
parameter which varies with the applied
voltage. The variable parameter normally
employed in practice is the capacitance of
the p-n junction in a semiconductor diode.
In most types of amplifier the signal power
is increased by taking energy from a d.c.
supply. In a parametric amplifier, however,
the signal power gained comes from an
alternating source, called the ‘“‘pump”,
which has a frequency higher than that
of the signal. Despite this complication
parametric amplifiers find considerable use,
particularly at u.h.f. and microwave fre-
quencies, because they can give good
amplification with very low noise.

The usual text-book physical explana-
tion of parametric amplifier action involves
a capacitor with plates which are effectively
moved towards and away from each other

* West Ham College of Technology, London,
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Fig. 1. Diode mixing circuir.
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Fig. 2. Current/voltage characteristic of the
diode in Fig. 1.
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at appropriate times during the signal
cycle. This explanation is not really satis-
factary, and in any case relates only to a
very special case—what is called a degener-
ate ncgative-resistance parametric amplifier
(see later). A more acceptable general
physical explanation is as follows. When a
capacitor is charged and discharged by an
applied sinusoidal voltage, energy is taken
into the capacitor over half of a cycle and
returned to the generator over the other
half. If a small increment of charge dq is
added when the voltage is V the increase in
stored energy is V.8q. Similarly a reduction
in charge stored dq results in a decrease in
storgd energy V.8q. The signal and “pump”
oscillations are added together across the
semiconductor diode referred to above.
The diode has connected across it, in
addition to the signal and pump circuits, a
tuned circuit, known as the idler, which
contains neither source nor load and which
is tuned to the difference frequency between
the signal and pump frequencies. Because
of the non-linearity of the diode capacitance
the idler circuit is coupled to the other two
and it controls the relative phases of currents
and voltages,in such a way that the pump
adds charge to the diode capacitance when
the total voltage across it is high and
subtracts charge when the total voltage is
low. The signal source, on the other hand,
adds charge when the total voltage is low
and subtracts it when the total voltage is
high. In this way energy is transferred from
the pump to the signal circuit.

In the analysis of this process which
follows an attempt has been made to keep
the mathematics simple by considering the
specific case of an ideal diode having a
junction with a relatively simple voltage-
charge relationship.

Diode mixing

The action of a parametric amplifier is
closely related to that of a diode mixing
circuit, and it is useful to consider this type
of mixer first.

If two signals of frequencies f, and f,
(f, > f1) are added in a semiconductor diode
then owing to the non-linearity of the diode
characteristic, signals of other frequencies
appear, including in particular frequencies
f: +fi and f, — f,. The normal circuit
arrangement is shown in Fig. 1. Circuit 1
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is tuned to frequency f; and circuit 2 to f,,
while circuit 3 is tuned to a further fre-
quency f, = f; + f.. In this arrangement
f. > fi and, of course, f, = f; — f, and
f. = fi — f1. The diode is to be regarded
as a non-linear resistor with a characteristic
as shown in Fig. 2. In the usual appli-
cation, that of heterodyning, we would feed
power into circuits 2 and 3. The two voit-
ages at f, and f; added across the diode pro-
duce a circulating current with components
atfos forfa + fasfa — fo 2f2, 2f5 and probably
higher order harmonics and sum and
difference terms depending on the exact
nature of the diode v/i curve. The current
at frequency f, — f, (which is f,) develops
a voltage across circuit I and thus power
can be extracted from circuit 1 to feed a
load.

The previous paragraph gives a standard
explanation of mixer action, but the argu-
ment can be taken further. The voltage at f,
developed across circuit I also contributes to
the voltage across the diode and will thus
mix with the voltage at f, to produce a
component of current at f; and with the
voltage at f, to produce a component of
current at f,. These currents will tend to
feed power back through circuits 2 and 3 to
the generators.

To generalize, if we take the circuit of
Fig. 1 and fezd power into any two of the
tuned circuits, currents will circulate at all
three frequencies (and at many others) and
‘voltages will exist across all three tuned
circuits. Detailed analysis shows that under
all conditions the driven circuits show a net
absorption of power from the generators and
that the power output from the undriven
circuit is smaller than either of the two
power inputs (in mixer terms, conversion
gain is not possible with a diode mixer).
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Fig. 3. A variant of the mixing circuit in
Fig. 1. This is also the basic arrangement of a
parametric amplifier if the diode is a varactor
diode.
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Assuming that we can neglect tuned circuit
losses, the power lost is dissipated in the
resistance of the diode.

Instead of the circuit of Fig. 1 we could
use that shown in Fig. 3. In this case,
assuming again that circuits 2 and 3 are
driven, currents at f, and f, add in the diode
and generate voltages at f, and various other
frequencies. The voltage at f, can drive a
current through circuit I so that power can
be extracted from circuit 1. Again the current
circulating in circuit 1 and the diode will mix
with the current at £, to feed power back into
circuit 3 and with the current at f, to feed
power back into circuit 2. The outcome is the
same as before.

The varactor diode

A junction diode has a shunt capacitance
because charge which is stored near the
junction varies with applied voltage. At
medium frequencies and below, the reactance
of this capacitance is too high to have much
effect so that the impedance of the average
junction diode at m.f. may be regarded as a
variable resistance. At u.h.f. and above, on
the other hand, this capacitance becomes
dominant—particularly in a type of diode,
called a varactor, designed to exploit it.

In a linear capacitor the charge stored is
proportional to the applied voltage; the
ratio Q/V gives the capacitance value. If the
charge is not proportional to voltage then we
have a non-linear capacitor. In this case the
only meaning which we can give to capaci-
tance value is that of incremental or small
signal capacitance defined as dQ/dV. The
capacitance of a varactor diode is non-linear.
A typical incremental capacitance/voltage
curve is shown in Fig. 4. At microwave
frequencies, to achieve variable resistance
mixing as described in the previous section
a point contact diode must be used. Suppose
we use instead a varactor diode. The non-
linear capacitance generates sum and
difference frequency signals as with the
non-linear resistance, but we now find that
under suitable circumstances one of the
driven circuits can have more power fed
back into it than it feeds out. This can be
used to achieve amplification. We also find
that conversion gain is possible. Here we
have a parametric amplifier.

Mixing in a non-linear capacitor

In the following analysis simple ideal
conditions are assumed. Consider the
circuit of Fig. 3, which is the arrangement
normally used in parametric amplifiers.
Let the currents in circuits 1, 2 and 3 be

Iy = I, cos w;t

1

e 5 oos w,!
fs = I3 cas (wyt - ¢)

This representation is completely general
provided the currents ag f, and /. are har-
monically unrelated so that they go in and
out of phase and we can chose our zero of
time at an instant when the two currents are
both maximum. Having -.‘!one this we must

ascribe an arbitrary phase angle to the
current at f,.
The total current in the diode is given by

i =1 cos wy + I, cos w,yl
I3cos (wyt + ) . . . (1)

Signs will be important in what follows. A
positive current will be taken as one flowing
in the forward current direction in the
diode; a positive voltage as one appearing in
the forward biasing direction across the
diode.

Assuming that the diode impedance is
purely capaciuve the charge stored at any
instant will be [i d:. Hence from eqn. (1)

1 . .
g = = sin w,f + —2 sin w,l
Oy i |

gsir1(wat+¢)+Q N ¢

Q; the constant of integration, represents the
charge stored in the diode in the absence of
signals.

An ideal abrupt p-n junction has a voltage/
charge relationship of the form

b q* &)

where a and b are constants. This relation-
ship will be assumed for the diode con-
sidered here.

v a

[ From (3) it can be shown that the in-
cremental capacitance of the diode is
C l !

T (a - v)
This relationship is approximately
that illustrated in Fig. 4 and is of a

form with which the reader may be
i more familiar.

Substituting (2) in (3) the voltage appearing
across the diode is given by

.
Sin wy!
wq

<

(1, .
v=ada b‘— sin o) !
Lo
I . 2
L sin (wyt + )+ Q) ... (@)
Wy

Squaring out and rearranging the terms in a
convenient order gives

bi? bt
D=a— —5 Sin 2wt — —% sin 2wy
L Wy
bi;? 2bQ1
—32 sin X(wyt + ¢) — bQ? 2601, SIN @, !
wy g
2hQ1I 2601, .
ol SIN wy! —Q-“ sin (wyt 4+ @)
w, wy
2b101, . .
— SIn wy! SIn wy!
wywy
2b LI, )
i SIn w)! sin (wyt + @)
2b LI, ) 5
T g, SIN wof SIn (wyt + @) . . . (5)
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To further simplify the terms of equation (5)
into sinusoids and cosinusoids we must use
the trigonometric relations

sin? 4

L (1 — cos 24)

and
2sin A sin B

cos (4 — B)—cos (4 + B)
Since we are only interested in voltages at the
three fundamental frequencies we can ignore

the first five terms of equation (). The last
three terms expand as below

2b 1,1, . ‘
— = SIN w;! SIn w,!
Wy
b Il
—12 cos (w) + wy) 1
wywy
b 11
22 cos (w, — w)) ¢
< 0o
. (6)
2h 1,1
—L3 5in w,! sin (wyl + ¢)
wwy
11
—* cos [(w, + wy)t + ¢]
wywy
b 1l
T:u: Cos [(w3 - wl.), T (}S]
- (D
2b 1.1
— 22 $in wyt sin (wyl + ¢)
w2w3
IV
23 cos [(wy + wy)r -+ ¢]
Wotug
b 1,1 5
wz;u: €os [(wy — wy)t + ¢]

- (8

Taking the three fundamental frequency
terms from equation (5) and the appro-
priate sum and difference frequency terms
from (6) (7) and (8) we find that the voltage
across the diode at f, is

2601, .
vy - SIN wy!
£8y
b 1,1
—22 cos (wit +6) ...
Wy
at f,
2bQ1, .
Do SIN wy!
wy
b 11,
cos (wyt + @). . . (10)
wyw;y
at f,
2bQ1
v, Ol sin (wy! + @)
b1,
s cos wy! . . (1)

We require to find the power delivered at
each frequency to the diode.
Fig. 5 is a phasor diagram showing the
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relative phases of signals at the same
frequency which are represented as cos wi,
cos (wt + @), — cos (wt + ¢), sin o,
— sin (wt + @), assuming that ¢ is less than
7/2 radians. At f, the current is phased as
cos w,t and the voltage has two components,
one phased as — sin ;¢ and the other as

cos (w,t + ¢). By reference to Fig. 3 we
see that the second voltage term has a
resolved part in antiphase with the current
and of peak value

b 11,
—C

Wty

os ¢.

The fact that the in-phase component of
voltage is in opposition to the current shows
that power is taken from the diode, the
amount being

b 1,1
3) cos ¢
WyWy,

P, (1 x

(b—lllzla) cos¢d ... (12)

2 Wolg )

The minus sign is used to show power

I

v

——— —————
Forward bias

= |

Reverse bias

Fig. 4. Capacitancefvoltage characteristic of a
varactor diode.

cos wt
cos(wt+ @)

sin(wt+e) I

-cos(wt+e)

Fig. 5. Phasor diagram showing relative
phases of signals at the same frequency in

Fig. 3.

extracted. By exactly similar reasoning
power is taken from the diode at f, and this
is given by

bl 1,1,

2 wywy

cosé ... (13)

¢

At f, the current is phased as cos (ws7 + @)
and the voltage has components phased as

sin (w,7 + @) and cos wyt. In this case
we see that power is delivered to the diode
and is given by

bl 1,1,

3 g

Py

cosd ... (14)

If ¢ is > n/2 and <= the directions of power
flow are reversed, but we see that power
must either flow into the diode at both
lower frequencies or flow out of the diode
at both lower frequencies.

Adding equations (12) (13) and (14)

together and bearing in mind that
W, = W, w, we find that
P+ P,+ Py=0

This is as expected since a capacitor does not
dissipate power.

A much more important relationship
which will be scen to follow from (12) (13)
and (14) ist

i fe

Py Py Py
709

Sideband converters

Using the circuit of Fig. 3 with a varactor
diode, we can feed an input signal at f; to
circuit I, a local oscillator signal at f, to
circuit 2 and take an output at f; from circuit
3. Equation (15) shows that the power fed
into circuit 3 from the diode is related to
that fed into the diode from circuit 1 by

o Plé
h

(The minus sign is omitted because direc-
tions of power flow are specified.)

The theoretical power gain at the diode is
f3/f1, but the actual conversion gain will be
less than this. The input power must be
greater than P; to overcome losses in the

t This is a special case ;f the Manley-Rowe
equations.

Varactor
Load 2 diode "
(output) i 1t
B =

Source
(Inpu‘)

—

Idler circuit

Fig. 6. Basic circuit of negative-resistance
parametric amplifier. This, as can be seen, 1s
derived from Fig. 3.
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input circuit, and the output power will be
less than P, because of losses in the output
circuit. The diode, not being a perfect
capacitor, will also introduce loss.

If we use the circuit as above we have an
‘“upper sideband up-converter”. By feeding
the signal input to circuit 3 and taking the
output from circuit 1 we achieve what is
known as ‘“‘parametric down conversion”.
Equation (15) indicates that this time we have
a loss since

h
fa
The loss is due to the fact that power must
flow in the same direction between the
diode and the two lower frequency circuits.
Thus the local oscillator actually absorbs
power. We see that parametric down con-
version is very inefficient ; this is why point-
contact diodes are used for microwave
mixing.

P,=P,

Negative-resistance parametric
amplifier

The most common type of parametric
amplifier is what is called the negative-
resistance type. For this the basic circuit of
Fig. 3 is utilized as in Fig. 6. The diode is a
varactor diode. A generator capable of
delivering high power at f; is connected to
circtit 3 as shown. This is the ‘“‘pump”.
No generator is connected to circuit 2 and
hence this is known as the “idler”. The
signal to be amplified is coupled to circuit
1 as shown, while the load into which the
amplifier output signal is fed is also coupled
to this circuit, as can be seen. If there is any
exchange of power the direction of flow
between the varactor diode and the idler
must be into the idler since it has no
generator. Hence power must also flow from
the varactor diode into the signal circuit and
not the other way.

Consider first circuit 2. It is shown in
Fig. 7 with its internal losses represented
by the series resistance R,. v, is the voltage
at f, appearing across the diode and has a
value indicated by equation (10). Since the
circuit is resonant v, must be in phase with
i,, hence the out-of-phase components of
v, must cancel. Thus referring to equation
(10) and Fig. 5 we see that

2601, b LIy

wy ww;y

ing ... (16)

The peak value of v, is then given by

bl
V,=—"cosé ...
w Wy
From Fig. 7 we see that
Va
= -— ... (18
12 R2 ( )

Combining (16), (17) and (18) together

l, 260

tandw-sz2 ... (19
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Fig. 7. Circuit 2
from Fig. 6
examined separately.
R, represents the
internal losses of
the circuir,

—e—
1
vy

Fig. 8. Circuit » from Fig. 6 examined
separately.

Fig. 9. Equivalent
circuit of Fig. 8,
including the
signal source vs
and the load Ry.

Equation (19) fixes the relative phases of the
three currents in the diode.

Let us now consider circuit 1. The basic
arrangement shown in Fig. 8 will be seen to
be equivalent to that of Fig. 9. Suppose
first that v, = 0. By exactly the same
reasoning as that applied to circuit 2 we can
arrive at the requirement

260

tan ¢ o RL
1

... (20)

Now although w, is less than w,, resistance
R will be very much greater than R, (it is
assumed that the losses in circuit I, which
will be of the same order as those in circuit
2, are negligible compared to the load, and
their effect is included in R.). Hence the
requirements of equations (19) and (20) are
incompatible and no energy will be fed into
either circuit; the device does not oscillate.
The effect of introducing a voltage v; in
series and in phase with v, is equivalent to
reducing the value of R, by an amount
sufficient to satisfy equations (19) and (20)
simultaneously so that power can flow into
circuits 1 and 2. The effective “resistance”
of the source v, is —wv,/f,. Current i, will
come to a value such that (from (19) and

(20))
wy (R, — vsfiy)

w,yR,
rearranging,

¥ Ug wy

e ——
Y w Ry — wyR,

The power delivered to Ry is

it R 032 wl2 RL
1 1 H el I e —v
(‘”1 Ry — szz)z

If v, were connected directly across the load
the power delivered would be

vs2

R
hence we have a power gain of

wlz RLz (21
(wy R, — wyR,)? LN )
The effect is the same as if we connected a
negative resistance in parallel with the
load.

Inspection of expression (21) shows that
if we increase the loading by reducing Ry, the
gain will go up. When w, R, = w, R, the
device will become unstable; this correlates
with equations (19) and (20). To avoid any
danger of this instability the gain is not
generally set at greater than 20dB.

Since the currents in the signal and idler
circuits grow together we could put the
load in the idler circuit and extract ampli-
fied power at f,. The analysis is essentially
the same as above; the device is known as a
‘““negative resistance up-converter’’. By
making circuit I the idler circuit and 2 the
signal circuit we can extract amplified
power from circuit 1 and thus use the
device as a ‘‘negative resistance down
converter”’.

Practical considerations

Since parametric amplifiers are used at
u.h.f. and microwave frequencies the tuned
circuits are resonant lines or cavities. On
casual inspection it is often difficult to
decide which sections of the structure
resonate at the three frequencies. It is
possible to have the idler and signal fre-
quencies the same, and to allow their
currents to circulate in the same resonant
structure. This type of amplifier is des-
cribed as “‘degenerate”.

The load and source are coupled to the
signal cavity through waveguides or coaxial
lines. Since reflections in these can cause
undesirable effects, an isolator or a circula-
tor, depending on how the energy is coupled
in or out, is usually incorporated with the
device.

Books Received

Logical Design of Switching Circuits, by
Douglas Lewin. A lucid book describing useful
methods for designing logic circuits. Much has
been published on switching theory, but this
book describes the best techniques that have
appeared. An engineering approach has been
chosen, as distinct from the more usual mathe-
matical treatment. The book begins with an intro-
duction to digital systems, set theory and Boolean
algebra, and progresses through the design of
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various circuits to their actual implementation.
There is a final chapter on automatic design and
an appendix providing a useful introduction to
computer programming. Problems with fully
worked solutions appear throughout the book.
The extensive references at the end of each chap-
ter enable the reader to follow up and use current
Tesearch papers. Suitable for final-year engineer-
ing students, it will also appeal to post-graduate
students working in the field and to professional
enginecers. Pp. 368. Price 70s. Thomas Nelson &
Sons Ltd., 36 Park Street, London W.1

B.B.C. Handbook 1969. Contains facts and
figures relating to the organization and services of
the B.B.C. Over 20 pages are given to a section on
engineering in which radio and television trans-
mitters throughout the U.K. are described along
with complete lists of the frequencies and chan-
nels used. There are hints on how to get the best
reception. Pp. 280. Price 7s. 6d. B.B.C. Publica-
tions (Handbook), P.O. Box 1AR, 35 Marylebone
High Street, London, W.1.

Electronics: a general introduction for the
non-specialist, by G. H. Olsen, has been written
for those who are not specialists in electronic engi-
neering and who find formal or examination texts
unsuitable. Two early chapters explain the function
of resistors, capacitors and inductors, and the ways
that they affect circuits, and there then follows
a generalized treatment of thermionic and semi-
conductor devices. Other chapters deal with
power supplies, amplifiers, oscillators, the
cathode-ray oscilloscope, photoelectric devices,
logic circuits, and a variety of measuring
instruments and test procedures. A comprehensive
index is included. Pp.493. Price 84s. Butterworth
& Co. (Publishers) Lid., 88 Kingsway, London,
w.C2.

Digital Instruments is the first of a series of
books under the overall title of Electronic
Data Library. The authors are drawn from the
engineering teams of well known digital
instrument manufacturers. This first issue covers
the techniques and instruments in digital elec-
tronic  engineering, ranging over digital
voltmeters, multirange meters, analogue to digital
converters, counters and frequency meters, and
including a practical appraisal of digital analysers.
Also given is a list of equipment suppliers and
a breakdown of instrument parameters. This
book of 108 pages costs 42s as an individual
volume. Other volumes are titled Servo-systems,
Video Techniques, AF Techniques, Modular Con-
struction and Computer Techniques. The cost for
the complete library is 9 guineas. William F.
Waller, Book Division, Product Journals Ltd.,
Summit House, Glebe Way, W. Wickham,
Kent.

Beginner’s Guide to Television, by Gordon
J. King, aims to give a clear, concise, and fairly
non-technical explanation of the subject. Starting
with a survey of basic principles, a more detailed
explanation of techniques and equipment for
transmitting and receiving quickly follows.
Practical information is given on using test
cards for setting up a recciver, and photographs
are used to make this clear. Other chapters
describe television relay systems, communal
aerials and “pay TV”, the elements of colour
television, and video tape-recording. The index
is well composed. Pp.205. Price 18s. Hamlyn
Publishing Group Lid, Hamiyn House, 42
The Centre, Feltham, Middx.

ITV 1969, A Guide to Independent Tele-
vision, whilst in the main concerned with
programme material contains three sections of
technical interest titled Technical Operation,
UHF and Colour, and VHF Transmitters.
Pp.236. Price 10s 6d. Independent Television
Authority, 70 Brompton Road, London, S.\.3.
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News of the Month

Goonhilly 2—
communications and the
battle for bandwidth

The climax of a great deal of intensive work
came in mid-January when Britain’s new
earth station, Goonhilly 2, locked-on to the
Atlantic Intelsat 3 and added more band-
width to our external communications capa-
bility. Goonhilly 2 is capable of handling 400
telephone channels and a television prog-
ramme simultaneously.

The 27-m diameter aerial structure was
built by the Marconi Company based on a
design commissioned by the Post Office from
their consulting engineers, Husband & Co.
The electronics, also built by Marconi with
some assistance from GEC-AEI, was built to
a detailed Post Office specification.

As reported in “News of the Month” July,
1968, the number one aerial is being refur-
bished and will work the Indian Ocean Intel-
sat 3 later in 1969, if it is successfully
launched. Some details of the Intelsat 3
network were given in our March, 1968,
issue.

Goonhilly 2 has 210° freedom of move-
ment in azimuth and may therefore be used

with either of the above two satellites.
Auto-track uses the conical scan method, the
motive power being provided by two thyristor
controlled motors which drive bogies.

Signals are relayed by a microwave link to
and from the International Telephone Ser-
vices Centre in London. At the central build-
ing at Goornhilly, which houses all the aerial
controls for both stations, outgoing signals
are assembled into blocks of 24, 60 or 132
channels at base band frequencies. The com-
posite signals, including various control
signals, then modulate 70 MHz carriers
which are relayed over coaxial cables to the
equipment at the aerial. Up-conversion then
takes place and the various carriers are
combined at low level to provide the final
signal. This is fed to the transmitter which
can produce 8-10kW but would not nor-
mally be used above 1.5kW to avoid intermo-
dulation problems. For received signals a
similar sequence of events takes place in
reverse.

It was clear at the press conference that
introduced Goonhilly 2 that the speakers
were the “satellite boys” of the Post Office
and there was some mention of the advan-
tages of satellite over submarine cable sys-
tems. A talk with the “other half>’ of the Post
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Office would have probably yielded opposite
results. Whatever the pros and cons of the
argument it is true to say that the Post
Office is carrying out intensive research in
both types of system in the bid for more
bandwidth and probably to ensure we don't
have all our carriers in one basket; the
vulnerability of satellites to jamming and
military action being well known.

On the cable front some interesting prob-
lems are resulting from the higher and high-
er frequencies being used. One of these is
caused by the methods used to manufacture
cables and the materials used in them. A
small eccentricity of a capstan or other wheel
during cable manufacture could result in a
slight defect being formed at regular inter-
vals along the cable. The slight impedance
mis-match caused by these defects could
normally be ignored. However, because of
the regularity of the defect, at one frequency
the reflections from these defects all occur in
phase and become additive. The resultant
peaks in the overall response are very sharp
and can cause serious problems.

Of the future? Well apparently bandwidth
isn’t the most immediate problem so far as
transatlantic telephone calls are concerned,
although it may well be so soon. Most of the
hold-ups occur, during peak periods, be-
cause of the lack of capacity of the London
terminals—a matter which the Post Office
says will be put right over the next few
months.

When Intelsat 4 lifts-off the drawing board
and into orbit an earth station will have to be
provided to work it. This is the subject of
talks that are in progress now. There appear
to be two alternatives: a third earth station
designed for the job or hire of a European
station while one of the Goonhilly aerials is
being modified.

Progress in the cable field will be slow and
steady; higher and higher frequencies will be
employed and bandwidth will be increased.
Spin-off from this research will aid internal
communications of the type being ex-

The 1000 ton aerial, Goonhilly 2, is shown on the left. On the vight the first stages of the receiving system, which are housed in a cabin on the
back of the dish, can be seen. The parametric amplifiers are cooled to a temperature of —257°C 1o improve noise performance
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perimentally tried at Washington New Town,
Durham (‘“‘News of the Month” April, 1968);
incidentally this system, which uses twin
cable feeders, was demonstrated for the first
ume recently to local radio and television
trade representatives. This will eventually
lead to numerous piped television channels
and videophone and computer terminal faci-
lities being available to the householder.

Further on still all these methods are
liable to be ousted by optical communi-
cations using coherent light, optical wave-
guides, and suitable satellites with almost
unlimited bandwidth.

3-mile ‘‘diameter’’ radio
telescope

A new radio telescope to be built at the
Mullard Radio Astronomy Observatory of
the Cavendish Laboratory, Cambridge Uni-
versity, will have a resolving power equiv-
alent to that of a paraboloid “dish” with a
diameter as great as Skm (3 miles). The
resolving power will, in fact, be 1 to 2
seconds of arc. This is required for studying
the fine detail in quasi-stellar radio sources
(known as Quasars) and in radio galaxies, as
part of a new programme aimed at un-
derstanding the physical mechanisms occur-
ring within these sources of e.m. energy. The
effective aerial diameter of Skm will be ob-
tained by the technique of “aperture synthe-
sis” developed by Professor Sir Martin Ryle
and his observatory team over some years.
This is based on the use of several small
aerials which are moved about—partly by
human means on the ground and partly by
the rotation of the Earth itself—so that they
occupy successively the positions of the indi-
vidual components of a much bigger aerial.
As in earlier Cambridge radio telescopes, the
system will also use interferometry to obtain
extremely narrow, high-resolution aerial
lobes, and correlation detection to pick out
the wanted source signals from the general
background noise, which is many times
greater.

The Skm telescope, which will cost the
Science Research Council about £2,100,000,
will be built on the site of a 3-mile stretch of
railway track, near Barton village, south-west
of Cambridge, which became available when
the Cambridge to Bedford line was closed
recently. It will consist of an east-west line of
eight Marconi 42-ft steerable dish aerials
(modified versions of those developed by the
company for satellite communications) with
a control room near the middle on the site of
the derelict Lords Bridge railway station.
Four of the dishes, to the west, will be fixed,
with 1.13km spacing, while the remaining
four, to the east, will be moveable on bogies
along a 1.17km track laid to an accuracy of
better than 1mm on a stable concrete beam.
The control room will contain a Marconi
Myriad II time-sharing digital computer,
which will be used both for calculating the
required linear and angular positions of the
movable aerials and for combining the signal
values in each of 16 pairs of the possible
pairs of dishes (giving simultaneously 16
interferometer spacings) to provide an out-
put to drive an X-Y plotter. This plotter will
directly draw the required “maps” of the
radio sources in the form of equal-energy
contours. In addition the computer will be

- .
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An artist’s impression of a large retractable solar array that will unfold itself in space to power
satellites. It was developed by Hughes Arcraft Company for the U.S. Air Force. Each panel

measures about 2 X 3m.

used to control a complex cable delay net-
work which will be necessary for equalizing
the different phase delays of the signals from
the various aerials (resulting, of course, from
the different displacements of the aerials
along the east-west line).

Initially the radio telescope will operate at
6cm wavelength but later perhaps at 3cm as
well. Each 42-ft aerial will be a Cassegrain
system with a horn to pick up the reflected
signals, and will also carry at its hub the
front end of a receiver, consisting of a par-
ametric amplifier first stage followed by a
mixer. It will therefore be the i.f. signals that
will be sent to the control room for com-
bining pairs of signals for the interferometric
and correlation receiving processes.

P.O. contracts—more
flexibility

It was announced at the recent annual
dinner of the Telecommunication and Manu-
facturing Association that the Post Office,
with the assistance of industry, has set up an
“Advisory Group on Telecommunications
Systems Definitions” to ensure that any new
systems introduced into the communications
network are compatible with each other and
with existing equipment. The size of prob-
lems that the new group will have to tackle
will be realized when it is stated that the Post
Office is currently spending between £300M
and £400M annually.

The group consists of five Post Office
engineers who will be advised by two or three
of the senior staff of G.E.C./A.E.L, Plessey
and S.T.C. Their task will be to produce
specifications for equipment that will be
sufficiently detailed to ensure the required
compatibility and, at the same time, will
allow the contractor as much flexibility and
room for innovation as possible. The days of
the rigid “every nut and bolt type” specifica-
tion which have come from the Post Office in
the past are numbered.

This situation is made possible by the
ending of the bulk supply agreement next
October under which several firms manufac-
ture the same component on a “share and
share alike” basis under the same contract.
With this situation very detailed specifica-
tions were essential and the resulting restric-
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tons had to be accepted by the companies
concerned.

From October the Post Office will have a
free hand in the placing of contracts and
can therefore accept a tender providing the
best, or the most competitive answer to a
specification and the companies will benefit
by having a free hand.

G.E.C. opt out of Associated
Semiconductors

G.E.C’s one-third holding in Associated
Semiconductor Manufacturers Ltd has
been sold to Mullard for an undisclosed
price; Mullard now have complete owner-
ship. The sale was predictable since G.E.C.
joined Marconi and Elliott under the En-
glish Electric banner. In fact it was announc-
ed in this section last month that the
microelectronics interests of Marconi and
Elliott are now controlled by a new company
called G.E.C. Marconi Electronics Ltd.

When Associated Semiconductors was
formed in 1963 G.E.C.s contribution
amounted to £2M and, under the terms of
the agreement, G.E.C. reserved the right to
dissolve the partnership in the event of
changing circumstances.

T.E.M.A. apprentice
awards

This year’s awards of £50 each for the best
final year technologist and technician appren-
tices of member-firms of the Telecommuni-
cation Engineering & Manufacturing Asso-
ciation were made at the annual dinner of
the Association on February 4th. In the
Technologist Class (previously the graduate
and student classes) the recipient was B. ].
Stringfellow, B.E.(Elect.), graduate of
Auckland University, who came from the
New Zealand Post Office two years ago to
AE.L (now GE.C-AE.L). The Technician
award went to P. L. Prince who finished his
apprenticeship with the Automatic Telephone
& Electric Company (part of the Plessey
organization) last year. Nominees for the
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award have to prepare a thesis on some
aspect of their work.

Pneumatic colour film
scanner

At a recent exhibition in London of television
studio and control equipment by Fernseh
gm.b.h.,, a member of the Bosch Group, a
16mm colour film scanner was demonstrated
using a novel method of film transport. The
conventional mechanical method of moving
the film through the scanner by engaging a
sprocket with holes on the edge of the film
had been dispensed with and substituted by
a pneumatic system which Fernseh described
as a rapid pull-down mechanism. A precisely
dimensioned cup shape is constructed just
below the lens unit so that when the film
is lying across the top of the cup it becomes
an airtight chamber. This chamber is repeat-
edly evacuated of air through a valve in the
base at 25 Hz frequency thus pulling down
the film intermittently through one frame at
a speed of 25 frames per second. The frame
remains stationary during scanning.

The colour film scanner is otherwise
similar electrically and mechanically to
equipment designed for 16mm perforated
film. Scanning is achieved by the flying spot
principle to avoid colour registration errors
but because the pneumatic pull-down takes
less than 1.3ms (ie. within 20 lines),
more time is available for scanning each
frame with a consequent increase in light
output. Also with this type of uncoupled
operation, rapid starting is possible, the run-
up time until the synchronous condition of
the picture is reached being less than
0.1s. A special synchronous motor is used
for the drive. For mains-synchronized opera-
tion the equipment can be connected directly
to the three-phase mains but for crystal-
controlled or externally synchromzed opera-

Photograph of the film transport unit of the
Bosch telecine equipment illustrating at “A”
the cup-shaped vacuum chamber

tion the driving motor must be connected to
a synchronous inverter accessory. Although
the load on the film is no greater than in a
normal intermittent projector, it is un-
derstood that the pneumatic pull-down prin-
ciple is suitable for 16mm film transport
only, the larger 35mm being too heavy for
effective operation. In reverse running, the
film is not transported through the gate by
vacuum action and the picture obtained is
unsuitable for transmission.

Exhibitions at Alexandra
Palace

This year’s Physics Exhibition will be held in
London at Alexandra Palace between the
10th and the 13th of March. For the first
time the Institute of Physics and the Physical
Society, who are the organizers, will be
charging a 2s 6d admission fee to all visitors
who are not members of the Institute or the
Society to help cover rising costs.

The exhibition handbook, which contains
much valuable reference material, was pub-
lished in mid-February and costs 10s per
copy (postage is 3s). The handbook can be
obtained from the LP.P.S., 47 Belgrave
Square, London, S.W.1.

This year, and at future exhibitions, an
open forum will be held. Distinguished
speakers, known to hold different views, will
speak briefly and then the discussion will be
thrown open to any members of the audience
who wish to express an opinion. This year’s
subject is ‘“The Future of High Energy
Physics” and there will be no restriction on
attendance. The time and date? Thursday,
March 13th, 3 p.m. The exhibition will be
supported by a full programme of films and
lectures.

While the Physics Exhibition is taking
place in the Grand Hall, the Palm Court will
be occupied by the Scientific Instrument
Manufacturers’ Exhibition.

Two-colour marine radar

Two 16-inch cathode-ray tubes are used ina
new marine radar introduced by G.E.C-
AEL. The outputs of the two tubes,
each of a different colour, are superimposed
in an optical system and are viewed as a
single image. One tube provides a true
course conventional p.p.i. display. The se-
cond tube produces a display of auto-track-
ing markers that can be used to predict the
future tracks of up to twelve ships.

The system, called COMPACT (Com-
puter-Predicting and Automatic Course
Tracking), has all the facilities of the Escort
650 radars for the true course display (van-
tage point off-centring, view ahead, and elec-
tronic bearing markers).

Early warning of an approaching radar
target is provided by two guard rings placed
at eleven and nine miles around own ship’s
position on the display. When either of these
guard rings is cut by a closing target, an
audible alarm is operated and a bearing
indicator is displayed which identifies the
target.

Collision avoidance facilities for use dur-
ing coastal passages and in crowded waters
are provided by the auto-tracking markers.

www.americanradiohistorv.com

Wireless World, March 1969

Up to twelve of these markers can be
simultaneously used and are displayed in a
bright green on the orange afterglow of the
p.pi. Each marker is placed over potentially
dangerous targets and the audible warning
operates if any marked target passes within a
predetermined distance from the ship. In
addition the dangerous target is identified by
the flashing of the marker ring around the
target.

A track-ahead control enables the operator
to determine the position of all targets for up
to 45 minutes ahead.

Ground stabilization of the radar picture
can be provided by one marker channel. By
placing this marker over a known naviga-
tional fixed point (buoy, etc.) all track lines
are shown as true courses allowing for the
effects of wind, tide and drift.

Multi-font page reader

A page reader being marketed in Western
Europe by a new British company, Real
Time Systems Ltd., is said to represent a
significant step forward in the optical
character recognition field. The page reader,
called the Scan-data 300, originates from
America and will handle practically all
typewriter, computer print out and typeset
fonts. It will recognize capital and small
letters in Gothic and Roman styles. It will
cope with punctuation, special symbols,
numerics and hand-printed matter. The in-
put material does not have to be all in the
same type style as mixtures can be handled
without adjustment.

Having read a document, the page reader
converts the data into a machine-language
at 400 characters per second. A flying-spot
scanning principle is employed.

Domestic receiver sales

in America

Preliminary statistics released recently by the
American Electronic Industries Association
show that sales of domestic electronic equip-
ment were higher in 1968 than 1967.

Colour television had a record year and
sales exceeded those for monochrome for the
first time. The actual sales of colour
receivers were 5,829,150 (5,224,499) and for
monochrome television receivers 5,555,339
(5,434,702).

Radio sales, including car radios, in-
creased by 5.7% to 21,293,259. However,
sales of radio receivers for home use fell by
4.7%. The overall radio receiver sales in-
crease was due to a boom in car radio sales
which were 20.1% up on last year with a
total of 10,685,827.

Environmental test facilities

EMI Electronics is offering industry the use
of its comprehensive environmental test facil-
ity. Otiginally set up to test the Company’s
defence products its effectiveness has inevi-
tably led to its use in the development of
many of its commercial products, particular-
ly those destined for use in airborne or
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transportation environments. The company
now welcomes inquiries from component
and equipment manufacturers wishing to
make use of the facility.

The facility comprises climatic and
mechanical test laboratories that can test com-
ponents and most of the equipment pro-
duced in the light and medium engineering
industries. It is approved by the Ministry of
Technology and the Air Registration Board
with regard to the environmental test equip-
ment and the calibration and standardization
procedures and facilities available.

Test load sizes up to 2 cubic metres and
3000kg weight can be handled depending on
the shape and the test environment required.
A comprehensive range of individual climatic
and mechanical environments can be
simulated as well as combinations such as
temperature cycling with vibration. Com-
ponents can be tested to most national, inter-
national and N.A.T.O. specifications.

Tactical naval system

Under a (1M contract awarded by the
Ministry of Defence Ferranti, with Decca
Radar as principal sub-contractor, are to
produce an equipment called Computer As-
sisted Action Information System.

‘The system was originally visualized by
the Ministry of Defence and it represents a
compromise between the ideal, and weight
and cost.

In any particular naval force information
that is available to one vessel may not be
apparent to its consorts. With this system
each ship in a force will be fitted with an
equipment which stores information from
‘“own ship’s” sensors. This information is
entered both automatically and manually
and it can originate from a variety of sources
including radar, sonar and other navigation
equipment. The computer within the new
equipment operates on this information and
allows it to be superimposed, on request, on
a radar p.p.i. display in alphanumeric form.

Information stored in ‘“‘own ship” is trans-
mitted by radio to all other ships in the
force and vice versa, so that each ship has all
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The photograph shows the very smart interior of a new mobile showroom that has been set-up by
Marconi Instruments. Some of the equipment is battery operated, the rest can be powered from
an tnternal generator or from local power sources via a variable transformer. The showroom has
left on a tour of Europe that will 1ake the rest of the year.

the available information at the operator’s
disposal.

Ferranti will be supplying the computing
equipment and Decca Radar the combined
alpha-numeric/p.p.i. displays.

Federation of Science and
Technology Institutes

It was agreed by the governing bodies of the
Institutions of Biology, Chemistry, Mathem-
atics and its applications, Metallurgists, and
the Institute of Physics and the Physical
Society to form a Council of Science and
Technology Institutes which came into oper-
ation on February 1st.

The main objects of the Ccuncil are to
speed communication between the Insti-

The British Radio Corporation has opened the new service depot, shown in the picture, tn
Manchester. Among other services the depor will provide round-the-clock repair Sectlities for the
Thorn 2,000 series colour television chassis, as fitted 10 Ulira, H.M.V. and Ferguson receivers.
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tutes, to aim at adopting common terminolo-
gy as far as qualifications are concerned, and
to collaborate on matters of educational
policy and other common interests.

Initially membership will be confined to
the bodies listed above. However, in the
future, it is possible that applications from
other organizations, who have a minimum
entry requirement of a University degree or
its equivalent, will be considered.

Radio beacon for aircraft

Two private individuals in America, a lawyer
and an electrical technician, have invented a
device that is causing a great deal of interest
in aeronautical circles. The device consists of
a crash- and water-proofed radio transmitter
with a range of about 70 miles that is
actuated by the breaking of a very fragile
electrical conductor. This conductor can be
mounted either internally or externally and
is fractured by the slightest stress. The
lawyer, Harold R. Hine, Q.C., and the tech-
nician, Edward Dawson, say that in the past
if an aircraft crashed and there were no
survivors to turn on a distress beacon search
operations have been difficult.

Loran pre-amplifier

Loran (LOng-RAnge Navigation) has been in
use many years and is a system of vlf.
transmitters constituting a hyberbolic posi-
tion fixing system. In some areas the signal
strength, the North Atlantic being an exam-
ple, is too low 10 be reliable.

To counter this, as a result of discussions
between B.O.A.C. and SGS, a low-noise tuned
aerial amplifier was devised for use with
Loran equipment. The pre-amplifier, which
makes use of integrated circuits, has been
flown by B.O.A.C. for some time now with
success and will soon be going into full-scale
production.
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Circuit details of a test instrument designed for work on

colour TV receivers.

by Michael Phillips

To be capable of performing all the
measurements needed on a colour
television receiver an oscilloscope
must be able to provide

accurate results from d.c. up to the
sub-carrier frequency of about

4.4 MHz. Experiments with a colour
decoder confirmed that an elderly,
low-frequency oscilloscope did not
have sufficient bandwidth for such
work and it was decided that the
cheapest way of obtaining improved
performance was to construct a new
vertical amplifier as an add-on unit
using the existing tube and e.h.t.
supply. This was later extended to
include a new timebase, X amplifier
and square-wave calibrator.

An important requirement of this type of
conversion is that the amplifiers should be
designed to supply the high deflection
voltages, 250 to 300 V peak-to-peak,
needed by older types of oscilloscope tube.
This was made easy by the availability of
inexpensive silicon transistors intended for
use as video amplifiers in television receivers,
resulting in simple, low-power circuits
giving high output voltages at bandwidths
that would be difficult to achieve with valve
amplifiers.

Performance figures which follow refer to
a sCP1 tube with a supply of 1.25 kV plus
an additional 1.25 kV on the p.d.a. electrode
and will be typical for most 13 cm. tubes of
this vintage. With more modern, higher

Michael Phillips served
in minesweepers during
and after the war and
then went to college in
1947. For five years,
195055, he was
engaged on radio and
test-gear development
with Ultra Radio. He
has been with Bush
Radio, more recently
Rank Bush Murphy,
for the last 12 years
and is now project
leader for monochrome
television development.

sensitivity tubes these figures can be
improved upon since both amplifier gain and
output voltage swing requirements are less.
Possible modifications to the circuits are
described later.

Vertical amplifier

The response of the vertical amplifier is
flat from d.c. to 6 MHz and is 3 dB down at
11 MHz, the maximum sensitivity being
100 mV per cm. The gain can be switched
for a X 10 increase with a reduction in the
3-dB bandwidth to 1.5 MHz. The circuit
divides conveniently into two sections.
Fig. 1 shows the pre-amplifier, which
includes the input attenuator and all the
controls, and Fig. 2 the output amplifier
which should be situated as close to the tube
base as possible. The input attenuator uses
compensated potential divider sections
presenting a constant input impedance of
I MQ in paralle] with approximately 20 pF.
Attenuator switching sequences tend to be a
matter of personal preference so a choice
should be made from the values given in
Table 1. For most purposes ordinary
carbon resistors with a tolerance of 10%, are
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quite satisfactory and are much cheaper
than high-stability types.

When using a high-impedance probe any
difference in the input capacitance between
different attenuator sections must be com-
pensated for by adjustment of the probe
trimmer. This can be avoided by con-
necting trimmer capacitors of about 10 pF
maximum from each position of Sw,q to
earth. A suitable probe consists of 2 9.1 MQ
resistor shunted by a 3-12 pF trimmer and
mounted in a metal tube (some - Cigar
containers are ideal). The probe should
connect to the oscilloscope through about

Table 1
Sensitivity R. () Ry (Q) C, (F)
200 mV 510 k 510 k 20p
300 mV 680 k 390 k 39p
500 mV 820 k 200 k 68 p
1V 1M 110k 180 p
2V 1M 51k 400 p
3V 1™ 33k 500 p
5V iMm 20 k in
10V 1M 10k 2n
20V 1™ 51k 4n
30V 1™ 3.3k 6n
50 V iMm 2k 12n

Values for the Y input attenuator of Fig. 1. A choice should
be made for either I-2-5 or 1-3-10 range sequences. Cs
for each section is a 30 pF max. mica compression tnmmer.
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Fig. 1. Circuit diagram of the vertical preamplifier. Resistors are 1/4W carbon; capacitors are polyester type 250 V working unless otherwise

marked. Preset resistors are 1/4W carbon.

1 metre of screened coaxial cable with a
resistive inner conductor (Ref. 1). The
input impedance increases to 10 MQ but
with an unavoidable attenuation of 10:1.
Impedance matching between the input and
the base of the first transistor is provided by
a cathode follower valve I/,. A valve is used
in this position to simplify the problem of
allowing direct coupling to the input and to
limit the effects of a severe voltage overload
on the semiconductor devices in the
amplifier. The anode voltage for V, is
derived from the h.t. + line via the emitter-
follower Tr, thus giving low-impedance
decoupling down to zero frequency at the
anode.

Although it would probably not be as
robust a buffer device, an f.e.t. could no
doubt be used to replace the valve cathode-
follower if one wanted completely solid-
state equipment. A commonly used circuit
is the source-follower with the source
supply voltage andjor the source load
resistor adjusted for zero drift operation.
Some useful information on the subject is
included in Ref. 2. The valve is followed by
a long-tailed pair phase-splitting amplifier,
Tr, and Tr,. Constant current transistors,
Tr, and Tr,, are used in the common
emitter impedance to reduce the gain loss
which occurs with resistors. Gain control is
effected by selection of the resistors bridging
the two emitter loads and pre-set resistors
are switched for the X I and x 10 gain ranges
with a common variable control in series for
front panel adjustment of calibration.

The vertical shift control adjusts the d.c.

voltage on the base of Tr;; this ensures that
the amplifier stages are operated in a
balanced condition when the trace is along
the centre line of the tube face whatever the
d.c. level is at the input. Capacitance loading
across the 6:8 k() collector resistors is
reduced to a low value by using emitter-

followers Try and Tr,, for coupling to the
output stage and in practice the —3 dB
response point due to the collector com-
ponents is at about 30 MHz. Compensation
for the fall-6ff in amplifier gain with fre-
quency is provided by the 6o pF capacitor
across the gain control resistors.

+H.T
47k
HT, t
3w Amplitier 15 pgweTr sZ°p'Z>’|y
Ig-
Y - plate 1 'L leOV
) 4
80p
_’ I 2'5 x5cm copper
(or phosphor bronze)
=12V. trom
Amplifler 10 power supply
J: ’
To )
trigger . .
unit Fig. 2. Circuit diagram of vertical deflection
amplifier and (right) an example of a heat sink
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required for Tr, and Tr,,.
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Fig. 4. Circuit diagram of ramp generator and horizontal output amplifier. Diodes are general purpose germanium types such as the OA81.

Output from the pre-amplifier is at low
impedance and open wire leads of 20 cm or
more in length can be used to feed the out-
put amplifier. This again uses the long-
tailed pair configuration with transistors as
the common impedance. The circuit is
shown in Fig. 2. With a total capacitance
load due to the tube plates and the transistors
of about 15§ pF per collector, frequency
compensation is necessary and is provided
by the 80 pF capacitor linking the two
emitters and by inductance in each collector
load circuit. The coils need about 6o turns
of 32 s.w.g. enamelled wire wound as a
single layer on a former with a 4 mm core.

Tummg now to the active devices used.
V, is a small, low-consumption triode or
strapped pentode such as the EF9s5/6AKs.
The small size of Nuvistors makes them
ideal and they are frequently used in com-
mercial instruments. Transistors in the
pre-amplifier are low-power silicon devices

typified by the BCro7 with an A of
125-500 and an fr of about 85 MHz. The
output amplifier uses high voltage
transistors, suitable types being the BF178
and the older BF109 from Mullard or r.hc
SGS-Fairchild BF157. Small clip-on heat
sinks will be required and a 2.§ X § cm strip
of thinnish copper or phosphor bronze
formed to wrap round the transistor as
shown in Fig. 2 will be satisfactory. A
smear of silicone grease between transistor
and sink assists heat conduction. Remember
that the collectors are connected internally
to the TOs case, so the heat sinks will be
“live”. A similar transistor can be used for
Tr, which operates with a V¢, of about
60V, a small heat sink again being required.

The output amplifier works with an h.t.
of 120 to 150 V depending on the rating of
the transistors and the output drive required.
Current drain including the cathode-
follower is about 30 mA.
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Horizontal deflection

The horizontal deflection section consists
of a trigger unit, a calibrated time-base and
an X amplifier which includes an optional
pre-amplifier for external signals. A circuit
diagram of the trigger unit is shown in
Fig. 3. An emitter-follower T7r,, takes its
input from either the Y amplifier or an
external source and is followed by a phase-
spliting amplifier Tr,; and Tr,,, for
polarity selection. Two transxstors, Tr,s and
Trye form a Schmitt trigger circuit and the
differentiated output from this is uscd to
trigger the time-base.

The time-base and amplifier, which is
shown in Fig. 4, uses the emitter-coupled
circuit described by Gilbert in Refs. 3 and 4
where a full account of the operation is
given together with a most impressive list of
advantages. Transistors Ir,, and Tr,, are
coupled by the emitter-follower T7,, and by,

.n.ﬂ...n__.__d‘._‘_.__l_
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the charging capacitors. A positive-pulse
through the trigger hold-off diode initiates
the action, resulting in a negative-going
linear ramp in the emitter circuit of Tr,,.
Tr,, forms a source of constant charging
current. There is a small step at the start of
the ramp which shows up as a bright spot
at the start of the trace. This can either be
cancelled by the various means described in
the references or minimised by using the
negative-going square pulse at the emitter of
Tris as a bright-up pulse on the c.r.t.
Three preset resistors in the emitter of

Tr,, are switched to provide a X1, X2 or X 5
multiplier for the decade capacitors selected
by Sw,. Adjustment of Vr, gives a variable
interpolation. The total range is from
500 ms to I 4s per sweep.

An emitter-follower Tr,, couples the
sweep to the main X amplifier which uses the
same long-tail pair circuit as is used in the ¥
amplifier. The input is single-ended so
shift voltages are applied to the other
amplifier base. Frequency compensation is
supplied by the capacitors from the shift
control to earth and across the feedback

330 =12V
AM—
Lol |
SOu
R2vT
33k 33u§ Olu
33k§
Attenuator O1u
as in L T f
Y-omplitier 160u ras
10V
Trag
ok K
400V O u
—{}—»To
Sw.,
Input
33k 47k

T

o

Fig. 5. Circuit diagram of optional X pre-amplifier.
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resistor. This resistor can either be pre-set
or, if it is mechanically convenient, brought
out as a variable sweep-width control,
preferably switched as a sweep multiplier.
Transistors used in this section, Tr,, to
Tr,;, are of the same types as those in the Y
amplifiers except for the Schmitt trigger
circuit. Here it is recommended that OC44
or OC4s5 transistors are used. Although any
transistor type can be used in this kind of
circuit their behaviour with a large input
signal is quite different. With sine-wave
input the OCg44/45 transistors produce a
clean square-wave output with up to 60 V
peak-to-peak input. Above this the tips of
the sine-wave break through symmetrically.
Experiments with the BCr113 silicon planar
and the BCr1o7 planar epitaxial transistors
show unsymmetrical break-through with a
much lower input of about 12 V peak-to-
peak. Alloy diffused transistors of the
AF114-115-116 family are the worst tried,
with break-through at about 4V input.
These remarks apply to both the trigger unit
and to the Schmitt trigger squaring circuit in
the calibrator.

For the display of external signals, such as
a wobbulator time-base, the sensitivity at the
base of Tr,, will generally be sufficient. If
extra gain is required, the a.c.-coupled
circuit shown in Fig. 5 is suggested. This
provides a sensitivity of about 100 mV/cm at
a bandwidth of § MHz. The input attenua-
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Fig. 6. Circuit diagram of square-wave generator.
Fig. 7. Circuit diagram of the h.t. -+ line stabilizer (a) and power supplies for the low potential lines (b).
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tor is similar to the one used in the Y pre-
amplifier and is followed by the Darlington
pair Tr,s and Tr,,, giving a stage gain of
unity but an input impedance of several
megohms. The amplifier which follows
uses two transistors Tr,, and Tr,, as a
common-emitter/emitter-follower pair. This
last circuit, incidentally, is quite a useful one
in its own right; it has a gain of ten and, with
v.h.f. transistors such as those used in TV
tuners and with a suitable peaking capacitor
across the first emitter resistor, wiil maintain
that gain to over 200 MHz.

For the X pre-amplifier most types of
germanium h.f. transistors will be suitable or,
with a reversal of all polarities, the silicon
devices used in the other circuits.

Square-wave calibrator

This section generates a square wave with
an ouvtput amplitude variable between so mV

Trigger input

trom -
Y-amplitier§

(no! used)

Ditterentiating
clrcuit

and 4V peak-to-peak from either an
internal source at 10 kHz or at any frequency
from 15 Hz to 20kHz with a sine-wave input
from an external a.f. generator. The circuit
diagram in Fig. 6 shows a 10 kHz sine-wave
oscillator Tr;y, an emitter-follower buffer
stage Tr,, into which can also be switched
the external input, and a Schmitt trigger
circuit Ty, and T,y to generate the square-
wave. The emitter-follower output Try
feeds a simple attenuator which gives two
ranges of output amplitude; so mV to
400 mV and 500 mV to 4 V. There are pre-
set trimmers for adjusting the frequency and
the mark/space ratio, and the trimmer
capacitor in the Schmitt trigger circuit is
used for setting an exact square-wave.
Besides proving very useful for gain calibra-
tion, and adjusting the attenuator and probe
compensation, the calibrator can also be
used as a signal source for square-wave
testing.
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Fig. 8. Diagram showing use of additional time-base circuit to give delayed sweep for

examining television video waveforms.
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Fig. 9. Effect produced on square-wave by
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Fig. 10. General arrangement of units inside oscilloscope.
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Power supplies

Supply for the 120-150V h.t. line
required by ths output stages is most con-
veniently derived from a higher voltage by
means of a cathode-follower valve as
shown in Fig. 7. This provides an easily
adjustable, low impedance source and the
current, about §8 mA, is within the ratings
of a small power valve such as the EL84.
Four low voltages required can be obtained
from a small transformer and rectifiers via
transistors, 7Tr;; to 7Trg, connected as
emitter-followers. Power dissipated in the
transistors is about 110 mW, except for Try,
where it is about 900 mW, and in this
position it is suggested that an ACr127 or
similar is used. If small power transistors
like the OC81 are used for Tr;; and Try,
there will be surplus power available for
connecting to external units such as a
wobbulator. A BCro7 is suitable for Tr;,
and it can be mounted with the time-base
assembly. The three other power supply
transistors should be clipped to an
aluminium plate or chassis to provide a heat
sink.

Modifications

As explained at the beginning of this
article the performance figures quoted
throughout refer to the use of a SCPI tube
under specified working conditions which
give a deflection sensitivity of about
20 V/cm. If a more modern tube with
better sensitivity is used, then high drive
voltages will not be needed and the collector
supply voltage to the output stages can be
reduced to some 60 to 80 V. If the same
basic input sensitivities of Too mV/cm and
10 mV/cm are to be retained, then the
overall gain must be reduced by increasing
the values of the feedback resistors linking
the bottom emitters of the long-tail pairs.
Changes will also be needed to the values of
the various frequency-compensating capaci-
tors. The resulting increase in bandwidth
will be most noticeable in the x 10 gain
position and, as an estimate, the 10 mV
bandwidth with a DN17-78 tube (7.6 V/cm)
should be about 4.5 MHz at —3 dB.

There are, of course, many other facilities
that can be included to make a more
complete oscilloscope system and it is the
purpose here to suggest a few so that
switching or the necessary space can be
allowed for in case such circuits are required
later. If the leading edge of a pulse is used
to initiate the timebase sweep then this
section of the input signal will not be visible
for study unless a time delay is incorporated
in the path of the vertical output amplifier.
Such a delay can be introduced by using a
properly terminated delay line of about
400 ns, and of adequate bandwidth, between
the cathode of V, and the base of Tr,. It
should be switched out of circuit on the X 10
gain range where the degraded rise-time
does not warrant its use. The time-base
trigger circuit must, of course, be fed
from the cathode of V, and an additional
trigger amplifier will be required.

For examining television waveforms, a
delayed time-base sweep is needed. This
can be achieved by duplicating the time-


www.americanradiohistory.com

Wireless World, March 1969

Photograph of the Y preamplifier module.

base circuit and driving it from the trigger
unit. The differentiated gate pulse from the
new unit is then used to trigger the main
time-base. This description will probably
be made clearer by referring to the block
diagram in Fig. 8.

Setting-up and calibration

To set up the correct d.c. working con-
ditions in the Y amplifier, first adjust for the
following voltages: Vr, to give 72 V at V,
anode, Vr, for 1V at Tr, base and Vr, for
8.4 V at the base of Tr,; all voltages positive
with respect to the —12 V line. Vr, is then
finally re-adjusted for equal top and bottom
limiting on a sine-wave signal of sufficient
amplitude to cause overloading. During all
these adjustments the Y shift control
should be set for zero volts between the
bases of Tr, and Tr,. Since the amplifier is
directly coupled, the preset gain controls
Vr, and Vr, can be adjusted using a d.c.
supply and a voltmeter as the calibration
source.

Without access to a good oscilloscope the
problem of adjusting the various frequency-
compensating trimmers is rather like that of
the chicken and the egg. Fortunately how-
ever, we can set as a starting point the <1
gain 100 mV position on the attenuator. In
the absence of any instability the response of
the amplifier should be as specified with no
irregularities and, since there is no input
compensation, this position can be used for
displaying the calibrator unit output.
{r,s should be set for unity mark/space ratio
and the trimmer in the Schmitt trigger Cg,
to give a flat-topped square-wave. The effect
on the waveform due to the adjustment of
this and the other compensating trimmers is
shown in Fig. 9. Once the output from the
calibrator unit is satisfactory it can be used
for setting the attenuator trimmers (C, in
Fig. 1), by adjusting each one in turn to give
a flat-topped square-wave display. The
50 Hz mains supply with a period of 20 ms
forms a useful standard for setting the time-
base range multiplier resistors, Vr, to
Vri, but for checking the shorter time
decades and for setting the 1 s trimmer
capacitor, a generator covering the
appropriate frequencies will be needed.

Construction

Since tube sizes and the type and volume
of e.h.t. supplies can vary a great deal it is
not the intention here to describe the
construction in detail. In the title photo-
graph is shown the oscilloscope which has
evolved from a series of re-builds as circuit
improvements were made, from the original
add-on units mentioned in the introduction.
It comprises basically a box frame-work
made of 1.25 cm angle aluminium. The
various circuit sections are built as separate
units on s.r.b.p. perforated panels (plain
Veroboard) with plug and socket connections
to the power supplies. The general
disposition of the units is shown in Fig. 10.

The Y preamplifier and the trigger/time-
base unit plug-in to the front of the instru-
ment. Construction of the pre-amplifier is
illustrated in the photograph above. The
attenuator switch uses three wafers, the
resistors R, and the trimmers C. being
connected in parallel between the front two
wafers, while R, and Cp connect to the last
wafer which is used solely as a common
earth. The first panel is used for mounting
Vs Tr, and their associated components, the
remainder of the amplifier is wired on the
second panel and the supply decoupling
components on the rear one. The time-base
is quite straightforward except for the
choice of a time switch. The alternatives
are: an eighteen way switch, separate six and
three way switches or, the solution used
here, two switches with concentric spindles.

Since the only real sources of heat are the
tube and the two valves there are no
ventilation problems, two 25 mm holes in the
bottom and expanded metal mesh over half
the back being all that is necessary.

REFERENCES

1. ‘A Wideband Oscilloscope Probe’, by L.
Nelson-Jones. Wireless World August 1968,
page 275.

2. Wescon/66 Technical Papers. Part 6.
Session 11 on Field Effect Transistors.

3. ‘Emitter-Timed Monostable Circuit’, by
B. Gilbert. Mullard Technical Communications,
July 1961, P. 345.

4. ‘Oscilloscope Timebase Generator’, by B.
Gilbert. Mullard Technical Communications,
March 1964, p. 276.

The series of articles on the Wireless World
Oscilloscope which appeared during 1963 and
1964, and which is now available in a set of five
booklets, will be found generally useful for
references.
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Corrections

Some other Measuring Rectifiers

Owing possibly to some clod of earth still
adhering to me after resurrection, or to a
misguided attempt to be concise, an er-
roneous statement (in italics, too!) got
through in “Some other Measuring Recti-
fiers” (Feb. issue). While it is true that the
bridge rectifier type of voltmeter would cor-
rectly read r.m.s. values of square waves if it
were calibrated in its natural mean values
(because the mean and r.m.s.—and peak
—values of square waves are all the same) it
would not do so if the calibration incorporat-
ed the 1.11 factor converting sine-wave mean
to r.m.s. My apologies—**CATHODE RAY”

High Impedance Multimeter

The author, V. R. Krause, regrets an error that
occurred in Fig. 3 of his article “High Impedance
Multimeter” in the February issue. The labelling
of the range switch, S, is reversed; the 1V range
switch position should be labelled 300V.

Circuit Ideas

In Fig. 2 in the contribution “A unity gain amplifier
for very low-frequency filters” on p.15 in the Janu-
ary issue the base of the output transistor should
be connected to the collector of the preceding p-n-p
transistor; not to the junction of the complementary
emitters as shown.
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Economical method of reducing hum in an a.f. amplifier

by G. W. Short*

The amplifier shown in Fig. 1 (a conven-
tional ‘single-ended push-pull’ affair using a
circuit familiar in battery-operated equip-
ment) produced an irritating hum when
connected to a simple power pack with a
bridge rectifier and one large reservoir
capacitor. Measurement at the output
revealed only about 2mV of ripple voltage
at the emitters of the output pair. This
seemed to be much too small to account for
the observed volume of hum, since the
amplifier noise, which was about the same
amplitude, was inaudible at normal listen-
ing distances.

The ripple on the positive line was found
to be 200mV peak to peak with only the
quiescent current of the (class B) amplifier
flowing. After some fruitless searching for
hum in the intermediate parts of the ampli-
fier I finally réalised that the cause of the
trouble had been staring me in the face all
along. With 200mV ripple on the power
supply and only a few millivolts at the
amplifier output the best part of the 200mV
was across the speaker, and busily at work
forcing a hum current through it.

The path for the hum current goes
through the lower output transistor. This
offers practically no impedance. The transist-
or is an emitter follower of sorts to begin
with, and there is overall negative voltage
feedback which further reduces the output
impedance. For practical purposes, therefore,
the only significant impedance in the hum
path is the loudspeaker coil. In my particu-
lar circuit this was passing about 12mA of
100Hz ripple—quite enough to produce an
audible hum. Rather late in the day, I then
looked up an article with the same title as
this note, written some 22 years ago by
Cathode Ray (W.W., May, 1946; reprinted in
‘Second Thoughts on Radio Theory’, Iliffe,
1955). Notwithstanding the fact that Cathode
Ray dealt with pentodes with output trans-
formers the article describes and illustrates
with measured values exactly the same me-
chanism of hum production which occurred
in my own transistor amplifier; i.e., a lower-
ing of output impedance due to negative
feedback providing an easy path for ripple on
the supply line.

The reason why mains operated transistor
amplifiers do not usually have their load
slung between the output and the upper
supply rail was now clear. On the other
hand, this arrangement makes for higher
efficiency and power output than those in

qmamnx Lid.
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Fig. 1. The transistor
amplifier circuit which
emitted an abnormal
volume of hum when
connected 10 a simple
mains rectifier unit.
Hum-producing ripple

current has a low-
impedance path through
the lower output
transistor 1o the speaker
coil.

which the speaker is returned to the lower
supply line and extra components are in-
cluded to ‘bootstrap’ the top end of the
driver load resistance.

It seemed a pity to sacrifice power and
efficiency for the sake of a liule extra
smoothing. Unfortunately, smoothing chokes
for high currents are expensive and not all
that easy to find, and smoothing resistances
drop too much voltage when the amplifier is
driven hard and the current consumption
rises. Readers may be interested in the simple
and economical solution shown in Fig. 2.
Here R, and G, are selected to provide the
extra 20dB or so of hum reduction needed
when the amplifier is quiescent. The drop
across R, is not sufficient to bias D, to
conduction, so it has no effect. When the
amplifier is driven, D, conducts, and the
voltage loss due to the extra smoothing
section is thus limited to the forward drop
(perhaps 800mV if D, is a silicon diode). The
ripple current through the speaker coil now
increases, of course, but in practice the

3 —"><:_ S c%

Fig. 2. “Swinging diode’’ smoothing systent.
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resulting hum is masked by the signal.

The arrangement is not unlike the ‘swing-
ing choke’ smoothing circuits familiar in
high-power class B valve amplifiers. It might
be called a ‘swinging diode’ circuit.

In designing the extra smoothing section,
the voltage at which a silicon diode starts to
conduct can be taken as S00mV (600mV in
high-current supplies, since the incremental
resistance is then still relatively high). Since
the diode has ripple voltage across it as well
as the d.c. drop in R, it is the sum of these
that has to be considered. In practice, if C, is
big enough to provide reasonably good regu-
lation, enough margin remains to make R,
usefully large. In some cases, it might be
worth using two diodes in series to increase
the hold-off voltage.

The biasing of the amplifier is perhaps
worth a comment. The output stage uses ger-
manium transistors and there is a gold-bonded
diode in the bias network. Atlow temperatures,
however, the bias voltage is developed, not by
the diode but by the current through the resis-
tance which shunts it. If there is a rise in
ambient temperature, the forward voltage
of the diode falls, and the diode then becomes
the dominant element in the bias circuit.

The arrangement compensates for changes
in ambient temperature but not for a rise in
temperature of the output transistors. To
arrange this, thermal feedback is necessary.
This can be introduced by using two diodes in
parallel, one in thermal contact with each
output transistor. The bias is then set by
whichever transistor is warmer.
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Letters to the Editor

The Editor does not necessarily endorse opinions expressed by

his correspondents

Digital exposure timers

Page 22 of your January issue made me feel
like the smali child who inadvertently leaned
on the fire alarm and turned out the whole
brigade. I have read Wireless World as an
amateur since 1920, and have occasionally
had letters printed in its correspondence
columns, but I did not think that any casual
words from me would have induced another
reader 1o do quite so much hard work as is
implied in Grahame Coates’ paper. May I
offer him my felicitations—especially for his
appreciation that photographers are really
intérested in log. relative times and not arith-
metic absolute times. There are things in his
design I would prefer changed for my own
use—the double-or-half time change given
by his left-hand switch seems to me inconve-
niently large, for instance. And I would want
a minimum dispensed time in the region of
0.3 second. But these are small details.

My trouble is that I cannot afford to make
up the Coates design. My firm is not an
electronics one, and though we can use
soldering irons when we have to, it would
take quite fifty hours to lay out a full
circuit and wire it up. Since the cost of one
man per hour in the firm is about 50s., the
total cost of making the timer would be
unacceptable. We might, of course, induce a
specialist firm to make one for us, but since
they would (quite reasonably) expect to
make a profit for themselves, I doubt wheth-
er a one-off job would come a great deal
cheaper.

But ... is it essential to go to such lengths
of circuit complexity? I ask the question
because we lately bought for our step-and-
repeat camera a “Eurotima”, which
dispenses arithmetic times digitally. This cost
us about £20 and is warranted to have
higher accuracy and better repeatability than
the Coates design itself. I haven’t dared to
open it up and look at its “innards”, but am
told that an ordinary RC timing circuit and
an operational amplifier are involved.

Now, if this kind of drcuit is good
enough with arithmetic time-scales, what is
it about a log. time-scale that drives people
away from it and into the hands of the
countercum-decoder  type of circuit?
Something there must indeed be, for no
sane person would consider putting a couple
of thousand components—or their equi-
valent in microcircuitry—into - an instru-
ment when a couple of hundred can be
persuaded to give as good, if not better,

results. As a mere amateur, I cannot expect
to know enough about electronics design to
answer this question, but I wonder if some
of the specialists can do so?

P. C. SMETHURST,

Bolton,

Lancs.

The author replies

I would like to thank Mr. Smethurst for his
kind comments, although the design had
been in my mind for some time before his
letter was published!

Taking the main points in order, the
drcuit was designed to keep the component
costs as low as possible because the home
constructor would prefer it this way. If the
timer were to be produced commercially, the
bistables would be replaced with i.cs which
would increase the component cost by about
£11, but reduce the one-off construction
time to 12 hours or so.

I am not conversant with the “Eurotima”,
and consequently I cannot comment on its
accuracy. However, my article may have
underestimated the accuracy, as [ now un-
derstand from the C.E.G.B. that the short-
term frequency variation is in the order of
+0.2%, and does not exceed +0.4% even at
times of peak demand. The accuracy of
repeatability depends only on the frequency
stability of the mains.

As for the setting accuracy, if R-C timing
arcuits are used, this depends on how accu-
rately an operator can set a potentiometer.
Alternatively, a switch would require
close-tolerance resistors, or calibration of
presets; both of which would introduce
difficulties for the home constructor. In my
arcuit there is inaccuracy only in following
the logarithmic law, and this is zero for unit
time values.

Finally, I must point out that there are
less than 400 components in the timer, or
about 100 if the bistables are replaced with
J-Ks. Perhaps Mr. Smethurst could justify
the expense of the timer by the increase in
productivity it could achieve: test strips can
be taken at full aperture, and short expo-
sures by correspondingly manipulating the
aperture and time-value gwitch.

The ‘“preassembled logic units” referred
to in my article are no longer available. If
surplus components are used, variations in

.transistor parameters may be so great that all

the bistables may not reset; this can be
overcome by inserting a 1 k& resistor be-
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tween the reset diode and the reset line. The
positive line voltage may also have to be
reduced to 5V to obtain consistent switching.
G. COATES.

‘““High-impedance multi-
meter’’

The design published in the February issue
is not without interest but certain features
of it cast doubt on some of the claims made
for its performance.

On the ‘resistance’ ranges, the instrument
can be corrected for variations in the voltage
of the 1.5V cell, but not for variations in the
internal resistance of the cell. These can
cause serious errors on the lower ranges. At
mid-scale on the lowest range, the cell is
called upon to deliver 75SmA, and an internal
resistance of 10 ohms will cause a measure-
ment error of —33%. At the extreme low-
resistance end of the range the cell must
supply nearly 150mA, and the same internal
resistance will then result in an error of

50%. On the ‘3V a.c’ range (incorrectly
labelled ‘100V’ on the diagram) the loading
of the step attenuator by the SM £ input
impedance of the transistor amplifier can
cause an error of —4%. In view of this it is
strange to read in the article that the SM Q2
impedance is ‘as high as can be satisfactorily
handled’.

On this ‘3V a.c.’ range, the attenuator
effectively puts 220k in series with the
signal source as seen by the amplifier. Unless
there is some happy combination of stray
capacitances in the circuit this series resis-
tance will have a devastating effect on the
upper frequency response. Without com-
pensation, a stray capacitance of only 1pF at
the attenuator output will cause an error of

30% at about 700kHz. The suggestions
regarding the choice of transistors need to be
taken with some reserve. It i1s claimed that
almost any small n-p-n planar transistor will
serve for use in the amplifier. This may be so
in prinaple, but unless R, is selected to suit
the input transistor the amplifier may not be
able to deliver enough output to provide
full-scale deflection.

In selecting matched pairs of fe.ts the
designer began with 12 specimens and select-
ed three satisfactory pairs. His iniual stock
gave him 66 possible, pairs; a stock of three
fets can only provide a choice of three
possible pairs, which brings the odds for
finding a pair matched within 10% down
rather severely. What the would-be con-
structor of the meter needs to know is how
many f.e.ts must be bought in order to give,
say, an even chance of finding a suitable
matched pair. This information is absent
from the article.

G. W. SHORT,
Croydon.

Helical u.h.f. aerials

In our letter which was published in the
January issue of Wireless Worild we pointed
out the disadvantages of circularly polarized
receiving aerials for u.h.f. television. In
your editorial note, you suggested that
rotation of polarization can take place over
long distances, but in fact, the polarization
of the transmitted wave is very well main-
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tained not only within the service area but
also well beyond. As we said, it is this fact
which enables two transmitters to use the
same channel with minimum mutual inter-
ference, provided they radiate the opposite
polarizations. It is, therefore, essential that
viewers use the correct aerial with the
maximum discrimination against the ortho-
gonal polarization.

J. L. EATON,

L. F. TAGHOLM,

B.B.C. Research Dept.,

Tadworth,

Surrey.

Noise in transistor circuits

I would like to reply to Mr. Vanderkooy’s
comments (Feb. 1969) on my recent article
on noise in transistor circuits. When [ said
that the use of the noise temperature con-
cept “may be confusing to readers of the
present article”, I did not intend to imply
that this concept is inherently more difficult
than that of noise figure, but merely that,
because it is a different approach from that
used in the article, it might seem confusing
to readers who had just assimilated the
latter. I am very much aware that physics
experiments are often done with very low
source temperatures—indeed, I learnt quite
a lot about noise by designing, in 1954, a
very-low-noise valve amplifier* for the
R.R.E. Low-Temperature Physics Group.
The negative feedback arrangement used
in the above amplifier was essentially that
shown in Mr. Vanderkooy’s diagram, about
40dB of negative feedback being applied to
the cathode circuit of the input valve. Be-
cause of the very high source impedance
referred to the grid, and its very low Johnson
noise (because of the low temperature), grid-
current noise had to be allowed for and the
valve noise was therefore represented by a
combination of current and voltage noise
generators just as used nowadays for tran-
sistors. The negative feedback had no effect
on the noise performance over the small band
of frequencies centred on 800Hz to which
the output stage of the amplifier was tuned,
except for the very slight Johnson noise
introduced by the 400-ohm feedback-
voltage-injecting resistor in the input cath-
ode circuit. While it does often seem to
have been ‘“‘naively expected” that the use of
feedback in this manner, which raises the
amplifier input impedance, would also raise
Rs,, it is easy to see that this cannot be so
when it is appreciated that the source John-
son noise, V, and I, can all be represented
by voltages acting in series with Rg and that
the negative feedback reduces the gain
afforded to all of these equally, thus leaving
the signal-to-noise ratio, and therefore the
noise figure, unaffected. Hence the value of
R; which gives best noise figure without
feedback will also give it with feedback. (Of
course, the application of the feedback great-
ly increases the bandwidth of the part of the
amplifier over which it is applied, but not
the bandwidth of the input transformers,

*“The Design of a Very-Low-Noise 800c/s Selective
Amplifier and Input Transformers” by P. ). Baxandall,
R.R.E. Journal, No. 37, October 1955.

and this would affect the noise figure if care
were not taken to restrict the bandwidth over
which the noise is measured appropriately.
This consideration is taken care of, however,
by the words “at any given fréquency” in the
first paragraph of the Negauive Feedback
and Noise section of my article.)

PETER ]. BAXANDALL,

Royal Radar Establishment,

Malvern.

Improper oscillations in

transistors

In the January issue there i1s an interesung
letter from Mr. Pitt on improper oscillations
in transistors. The present letter provides
some additional comments and the most like-
ly cause of these oscillations.

(1) The oscillations never occur even if
relatively small capacitors (100pF and
above) are placed across the power source at
the transistor terminals.

(2) If the supply line has very little induc-
tance, or quite a large inductance, the oscil-
lations seldom occur.

These two observations indicate that the
oscillations are radio frequency in origin,
quite high, and it was reassuring that I
could by altering the supply leads bring the
drcuit into tune on a small portable v.hf.
receiver. If C is made very small, the oscilla-
tions probably become continuous, but if C
is large the audible tones come through on
the receiver. Since I do most of my experi-
menting at home, I could not study the
drcuit with a 100MHz oscilloscope, but I
feel certain that the relaxation characteristic
of the oscillations is evidence of the self-
quenching of the high-frequency oscillations
by the relatively high RC time constant.
Hence the frequency of the audible tones is
determined by the time that the capacitor C
can cut off the transistor.

Thus, Mr. Pitt, although one resistor and
one transistor cannot cause a transistor to
oscillate, the inclusion of several un-
intentional inductances opens up several
modes of oscillation. I suggest that the oscil-
lations are not feasible for practical use, and
am sure that the G.P.O. would agree.

JOHN VANDERKOOY,
University of Cambridge.

Quality in graduates

May an ordinary person without a degree
ask Joe Tymebase, whose letter “Quality in
Graduates” was published in February, just
what he expects?

If there is anything at all in genetics, both
extremes of intellect are recessives, which
suggests that village idiots and geniuses are
produced by a given population in roughly
equal quantities. Many of the geniuses will be
lost—however genetically capable a mind
may be, it cannot think until it is filled with
very great numbers of facts. This is why a
medium intellect coming from under-
standing parents will always have the edge
over a genius born into a family which is
only interested in football pools, bingo and
the like.

I notice a scream in the papers that more
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students have been put in for A-level maths
yet the percentage of passes has dropped.
What do they expect? The more people enter
for any exam, the more does the law of
diminishing returns set in. In fact, though
politicians assume there is an inexhaustible
supply of geniuses in the country, the real
truth is that perhaps 2% of the population
can appreciate science enough to com-
prehend it, and only a small fraction of them
will ever have any original ideas about it.

I am exceedingly sorry for the student
population. They are picked to go to uni-
versity because of their ability to pass an
exam at 17 /18. Until they come out into the
cold hard world nobody will know if any of
them are intelligent, or whether they have
the temperamental capacity to do hard work
in employment. Yet they are cossetted by
being given excellent grants on the taxpayer,
and led to assume that once they have got
their degrees they will know as much as
Rutherford in his prime.

None of this helps Joe, I fear, but it
explains why so many people these days
think that the only thing about a job that
matters is the salary it carries. Obviously, if
they have been trained and are as good as
anyone, it cannot be important what they
sut into the job, for it will be just what
anyone else could put in.

I only hope that it will comfort Joe to
know that the mere peasants, such as myself,
have long known that the possession of a
research degree does not mean that its owner
is in the least intelligent.

P. C. SMETHURST,
Bolton,
Lancs.

Protection of engineers

Vector’s two articles concerning redun-
dancy have certainly touched a very sensitive
spot. At a recent lecture I was sidetracked
(with the chairman’s consent) into replying to
a question as to how companies wishing to
economise could dismiss their senior en-
gineers and appear to carry on just as well
with juniors. My reply was that even after a
man was dismissed his ideas, methods and
innovations remained with his employers and
could flywheel them along for a considerable
period. I stated that I felt a redundancy
claim should take this into account.

A solicitor in the audience took up my
last point and stated that there was no
common law covering a claim in this respect
and that as yet no statutory provision had
been made. He thought that as statutory
legislation had now been undertaken there
was no likelihood of a court creating new
common law at present and suggested that
an appointee should see his solicitor about a
protective agreement under the Contracts of
Employment Act, 1963. His last sentence was
received with acid laughter.

I wound up by mentioning that a Trade
Union had taken a full page advertisement in
The Times devoted to protection of the
senior employee, and whilst I could not go
along with many of its policies and state-
ments of its leader, 1 would recommend
those interested to consider membership.

I. G. ABELSON,
London, N.14.
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It's the oxide coated glass cane core that gives they are sp2cified more than ever today for all
Electrosil resistors their phenomenally long applications where dependability is essential.
endurance. Inert to oxidising influences which ELECTROSIL LIMITED PQ.Box 37, Pallion, Sunderland,
attack conventional film or wire wound resistors, Co.Durham, Telephone Sunderland 71481. Telex 53273
they are also virtually impe-vious to ali other
forms of environmental anc mechanical attack.
This is because the oxide coating is molecularly
fused to the glass core by a method unigue to
Electrosil. Utter reliability over long periods is the
hallmark of an Electrosil resistor, and that's why

have the exp=rience
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Whether you design, manufacture or use inductive
devices, the measurement of inductance,
consistently and accurately, will concern you.
Measuring inductance with any certainty is
difficult; and hit-or-miss methods not only waste
time, but lead to expensive complications; which

is why M.I. have designed the most comprehensive
vet straightforward instrument available for
complete inductance analysis.

The TF 2702 Inductpr Analyser measures
inductance at all frequencies from 20 Hz to 20 kHz,
with currents up to 1,000 amps — DC, AC or
mixed! And it is sensitive enough for
measurements at low current levels and for low-Q
inductances at high accuracy.

There is no interaction between balance controls,
and operation is even further simplified by a

Wireless World, March 1969

c.r.t. detector, which rapidly indicates the
direction of unbalance. A tunable voltmeter
gives final balance. A full range of accesscries is
available.

e Measurement range: 9-3 xH to 20,000 H

e Internal or external excitation frequencies

e Variable a.c. current and d.c. bias
facilities

MARCONI INSTRUMENTS LTD
Longacres, St. Aibans, Hertfordshire, England
Telephone : St. Albans 59292 Telex: 23350

WW—101 FOR FURTHER DETAILS
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Circuit Ideas

Instrument output amplifier

The amplifier shown was designed as an output
amplifier for an instrument having a response
from 0.1Hz to 1IMHz. Other requirements in-
cluded an input resistance of 1M £2 and high
stability of the standing d.c. output voltage

Instrument outpur amplifier.

during temperature and supply voltage
changes. The gain requirement was a modest
10dB. Standard output impedances of 6002
and 75 Q were required and the amplifier was
therefore designed to provide a relatively low
output impedance of 5. A complementary
symmetry output section and overall voltage
derived shunt feedback were therefore used.
The danger of instability is eliminated by the
use of a 150pF phase compensation capacitor
across the load resistor of Tr,. The relatively
high input impedance required was easily
obtained by the use of an m.o.s. transistor.

Since the m.o.s. transistor is connected in
the common drain mode and output transistors
are arranged as parallel common collector
stages, the open loop gain of 26dB is provided
by the common emitter stage Tr,. The 2782
resistor may be bypassed to provide a higher
open loop gain if required. With the feedback
arrangements shown the amplifier has total
harmonic distortion of 0.05% fora 1V r.m.s.
output signal. The d.c. output voltage is held
within 50mV for a temperature chapge of
+30°C and supply voltage changes of +40%.

The feedback resistor Ry shown (3.3M )
can be increased to several hundred megohms
if a very high input resistance is required.
Since the feedback resistor provides the for-
ward Pias voltage for the m.o.s. transistor, care

should be taken to avoid leaky input capacitors
which would change the effective bias voltage
supplied to the gate.

J. ROBERTS,

Marconi Microelectronics,

Witham.

H. C. DAVIES,

University College, Swansea.

Amplitude modulator using

operational amplifier

This circuit allows the amplitude of a repeti-
tive signal to be controlled by aslowly varying
voltage. The input was designed nominally
for 6002, and a 400mV signal will be con-
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Shown below is full circuit of amplitude modulator
using operational amplifier. Above is alternative
input stage with high impedance.
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trolled with almost negligible distortion at
the output. Almost any high gain (>10%)
operational amplifier can be used. The peak
negative vaiue of the output signal is very
nearly equal to the value of the negative con-
trol voltage. If planar p-n-p transistors are
used in place of the OC202 types the peak to
peak value of the output voltage must not be
allowed to exceed the base-emitter breakdown
voltage of the first p-n-p device. The circuit
has been used to control a 10kHz sine wave,
but full frequency tests have not been done.
An alternative arrangement with high input
impedance is also shown.

JOHN VANDERKOOY,

Royal Society Mond Laboratory,
Cambridge.

Simple amplitude
modulator

A carrier signal is applied to the voltage ampli-
fier Tr;, whose emitter is decoupled by C. The
high collector resistor of this stage ensures that

Amplitude
modulated
C;’;;"gr carrier

Modulating
signal

Simple amplitude modulator.

the resistance through the emitter is high and
that the gain therefore varies linearly with .
Tr, is a linear amplifier producing a signal
current at the collector which is a function of
the modulating signal. This varying current
thus causes the gain of Tr, to vary. The output
from the collector of Tr, will therefore be the
carrier signal amplitude modulated by the
modulating signal. The difference in fre-
quency between the modulating and carrier
inputs must be great enough for C to havea
high reactance at the modulating frequency.
A. E. CRUMP,

Broadstone,

Dorset.
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Thyristors and Associated Devices

Their characteristics and uses

by W. D. Gilmour

The thyristor is a three-terminal semicon-
ductor switching device with properties
somewhat similar to the hot-cathode thyrat-
ron. Originally the general term for the
device was “silicon controlled rectifier” or
s.cr., and this term demonstrates the first
important property of the device—that in
the reverse direction it behaves as a normal
blocking diode, and it will never conduct
(until its breakdown voltage is reached) with
the anode negative (Fig. 1). With the anode
positive conduction will still not occur until
the gaie terminal has been driven sufficiently
positive, when the device will break down Jo
& low impedance, with the current flowing
limited only by the external load. This cur-
rent will continue to flow until it is reduced
below a critical value, the holdmg current,
cither ':y shunting the current in a parallel
path, by reducing the applied voltage, or by
breaking the current with a series-connected
switch; then conduction will cease and will
restart only when the gate terminal js re-
energized. The similarity with the operation
of a thyratron will be obvious, and the
relauve typical parameters are compared in
Table 1

The chief advantages of the thyristor are
thus a lower conducting voltage drop,
much smaller size and weight, and, if operat-
ed within ratings, a very much longer life, as

»

{ On
-_____’_/9'_, Anode
y »
Gate
Cathode
(3) (b)

Fig. 1 (a). Characteristic of thyristor. In the
reverse direction and in the forward direction
unal it is broken down the impedance is
high. After the device is triggered in the
forward direction the impedance is low until
the current is reduced below a critieal value
—the holding current. (b) Conmuoual

symbol for thyristor.

Table 1: Comparison between typical
thyratron and thyristor parameters
Quantity ’ Thyratron Thyristor

Peak inverse voltage Several kV About 800V

{max.)

Peak current Hundreds of amps About 200A
Mean current Tens of amps About 100A
Conducting voltage drop  About 8V About 1V

Tens of microsecs Microsecs
Tens of voits, tens  Few volts. up

De-ionization time
Gate conditions for

breakdown of milliamps to 100mA
Holding current Tens of milliamps Tens of
milliamps

Weight of typical power Seversl kilograms 100g

type

there are no gas clean-up effects to be
allowed for. On the other hand, for brief
non-repetitive overloads the thyratron may
be more robust, and the very low voltage
drop may lead to difficulties in turning off
thyristors in d.c. circuits.

A development of the thyristor is the
Triac, in which the gate controls conduction
in both directions, thus allowing an un-
distorted a.c. waveform to be switched, as by
a relay. Triacs will be discussed in more
detail later.

Triggering methods

The manufacturer’s data for a thyristor will
generally show typical characteristics of trig-
ger voltage against trigger current, with
superimposed limits showing levels at which
no device will trigger, and at which all
devices will trigger. From these curves it is
simple to work out the required voltage and
impedance of the triggering source. For the
reliable triggering of all devices, it is useful
to allow some 10V from an impedance of not
more than 300 Q for triggering, thus permit-
ting a potential trigger dissipation of several
hundred milliwatts, which could exceed the
manufacturer’s mean limits. A.C. coupling
to the gate is therefore frequently used, as
shown in Fig. 2 (a), (b), and (¢).

Two special devices, the p-n-p-n diode and
the uni-junction transistor, provide excellent
sources of triggering pulses. The former has
the characteristics shown in Fig. 3, where it
will be scen that at some critical applied
voltage a negative resistance develops, and
the circuit of Fig. 2 (d) shows how the
capacitor, C, will suddenly discharge into the
load formed by the gate of the lhyristor as
the critical voltage is exceeded. The circuit
will continue to deliver gate pulses so long
as the voltage is maintained across the driv-
ing circuit.
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The uni-junction is a three-terminal dev-
ice, with similar characteristics to the p-n-pn
diode, in that the emitter will break down at
a critical voltage, set, however, in this in-
stance, by the voltage applied across the
other two (base) terminals. Fig. 2 (e) showsa
typical uni-junction triggering drcuit.

The triggering pulse width and amplitude
necessary to secure breakdown are to some
extent related, but less so than for a thyrat-
ron, and in general triggering is independent
of pulse width for lengths greater than a few
microseconds. There is generally a short
delay, typically one or two micro-
seconds, between the application of the
triggering pulse and the main breakdown,
which is generally very rapid with modern
avalanche methods of construction. In some
earlier devices, however, the rate of rise of
the main current had to be limited to allow
time for the breakdown to spread completely
across the main junction, and this limitation
may still apply to devices passing more than
ten amps.

D.C. applications

Complete logic systems can be built with
thyristors, using the cheap plastic encapsu-
lated or low current TO-5 can types. The
thyristor is basically a two-state device with
hold, similar to a conventional RS flip-flop.
This type of logic has uses when a number
of logical actions are required at any time
during a fairly long period, with restrictions
on the sequence, especially if substantial
output powers are required, for externa
loads can be inserted in the anode leads. This
use is, however, somewhat specialized and
will not be discussed further here.

Combinations of relays, stepping switches.
and thyristors lead to very useful circuits.
For instance, consider the problem of ensur-
ing that two uniselectors remain in step (Fig
4 (a)). When the thyristor is fired bott
armatures will close, but neither can be
released, thus stepping the unisclectors on,
until both interrupters are broken. The
current through the thyristor will then be
broken and it will revert to its non-conduct-
ing state. Both uni-selectors will then have
moved, in synchronism, by one step. Thyris:
tors used with relays can give holding cir-
cuits, with pulsed unlatching (Fig. 4 (b))
without the difficulties associated wi
mechanical or magnetic latching.

To turn a conducting thyristor off, the
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(o)

@ ' (e)

Fig. 2. Triggering methods for thyristors: (a) direct d.c. pulse; (b) discharge of already charged
capacitor; (c) use of emitter follower to secure low impedance drive pulse, together with
capacitor coupling to reduce mean gate dissipation; (d) use of p-n-p-n diode; and (e) use of

uni-junction.

current through it must be reduced below
the holding current and kept below this
value for a few microseconds. In d.c. circuits
this can be done by physical interruption of
the circuit, as in the example of the uni-
selectors given above, by shorting the thyris-
tor by a contact or by a switching transistor,
or by diverting the current into a suffici-
ently large capacitor (typically 50-2504 F)
switched into circuit by another thyristor,
which in its turn ceases to conduct when its
holding current falls below the critical
value as the capacitor becomes fully charged.

Because thyristors can withstand very
high peak currents, they form excellent
devices for discharging capacitors in time-
bases, and for use in “electronic crowbars”
—these are short-circuiting devices deliber-
ately placed across the output of a power
supply if too high a current is drawn from
it; and they are used mainly in transmitters
to give instant protection against arcs in the
output circuits.

A.C. applications

With the coming of the Triac, described
below, the principal application for unj-
directional thyristors nowadays in a.c. cir-
cuits is as controlled rectifiers (Fig. 5a). In
a typical full-wave application the rectifiers
block normally in the reverse direction
and will conduct in the forward direction
only when triggered. By delaying the
triggering point with reference to the con-
ducting half cycde of the applied voltage
waveform in the main circuit, the energy
transferred into the output circuit can be
controlled. Thus in the two extreme cases, if
the thyristor is triggered at the start of the
half cycle, the circuit will behave as a normal
uncontrolled rectifier, with maximum
transfer of energy, but if triggering is de-
layed until the end of the half cycle, no

Fig. 3. Characteristic of p-n-p-n diode.

energy at all will be transferred. Interme-
diate triggering points will give transfers
depending on the design of circuit. Thus, if a
typical capacitor input circuit is used (these
are quite permissible for low-power recti-
fiers, as thyristors can withstand higher re-
petitive surge currents than thyratrons of
the same mean current rating), energy trans-
fer can occur only when the instantaneous
voltage of the input waveform exceeds that
of the reservoir capacitor. Conduction in
normal operation thus occurs only at the
peaks of the input waveform and control is
always exercised on the first quadrant of the
input waveform between zero and the posi-
tive voltage maximum. With a resistive load,
however, control is required over the entire
forward half cycle. The simplest method of
control is to delay the supply waveform by
90° and then compare this waveform with a
d.c. level set by the quantity to be controlled,
as shown in Fig. § (b). To secure a precise
triggering instant, any of the normal pulse
generating comparator circuits  (Schmitt
trigger, p-n-p-n diode, or uni-junction)
should be used. These circuits will also give
a low-impedance drive pulse suitable for
direct application to the gate of the thyristor.

This type of control circuit is quite suit-
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(a)

—
IREN

Fig. 4. Use of thyristors with electromechani-
cal switches: (a) Synchronous drive for two
uni-selectors. The current flowing through
the coils of UA and UB will be interrupted
only when both interrupters are open, thus
resetting the thyristor; (b) Latched relay. The
relay will release only when the thyristor is
turned off, which may be done by four
methods, shown from left to right: a second
thyristor; switching transistor; second relay
contact; or manual switch.

Triggering
clircuit

Fig. 5. Phase control of thyristors in a.c.
applications: (a) Typical full-wave conirolled
rectifier. The capacitor C need be large
enough only to give a low impedance return
Jor the triggering pulses; (b) The main wval-
tage waveform, V,, is delayed by 90° to give
a control waveform, V,, not necessarily of
the same amplitude. V, is compared with a
d.c. control level, shown dotted for the two
extreme values. If equality occurs at A,
almost the whole half cycle, shown shaded
vertically is passed in the main circuit, bur
at B only a very small fraction, shown hori-
zontally shaded, is passed.
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able for powers of up to about 1kW. For
greater powers, the lagging power factor and
the possible distortion of the waveform of the
supply mains due to its finite impedance,
together with the necessity for circuits to
reduce the effect of interference caused by
the sudden rush of current as the thyristor
starts to conduct, makes this arrangement
less attractive. It is recommended that,
whenever possible, complete half cycles of
the mains should be switched, closing the
circuit at zero voltage, and controlling the
power to the load by switching a controlled

1

& On state

(a)

Ott state
¥

Ott state

Maln terminol 2

On stote —
Gate

(b) Main terminal 1

Fig. 6 (a). Triac characteristics. In compari-
son with Fig. 1 (a), note that breakdown can
occur in both directions. (b) Conventional
Triac symbol. Sometimes the triangles are
moved contiguously to give a simple zig-zag,
as used in Fig. 7.

LO-

Load

Fig. 7. Simple phase control using Triac
with built-in diode.

Logic +
2 oL
Load
230V
50Hz
o iiL ON
Logic — s
(earth) _L_ @ik

Fig. 8. Logic interface using uni-junction
and Triac. Note that the logic power supply
can be earthed on one side and coupled
capacitatively to the Triac.

number of cycles at a time. Thus a given
power level might be maintained by switch-
ing three half cycles on, two off, four on,
two off, four on, two off, three on, etc, to
give any desired level. This regime of control
is naturally most applicable to controlled
circuits of large time constants, such as
heating installations and large motors; it
cannot of course be used for lighting instal-
lations.

Extinction of conduction in a.c. circuits
gives no trouble, as the holding current is
automatically reduced to zero and then
reversed at the end of each half cycle.

To secure full-wave control on a.c. recti-
fier circuits without a transformer, two con-
trolled rectifiers and two normal rectifers can
be used in a bridge configuration, but this
type of circuit is now mainly of academic
interest, having been replaced by the Triac.

Triacs

The Triac is a symmetrical device with char-
acteristics and conventional symbol shown
in Fig. 6. By applying a small control voltage
to the gate terminal with respect to one of
the main terminals (conventionally No. 1) the
main terminals conduct, and current will
remain flowing, limited by the external load,
until it is reduced, as in a thyristor, below
the holding limit. A high impedance state is
then restored between the main terminals
until the gate is fired again. The gate voltage
can be unidirectional, and thus full-wave
control from a d.c. or pulse source can be
achieved. Some Triacs are available with a
built-in p-n-p-n triggering diode, thus lead-
ing to the very simple circuit of Fig. 7,
which will control the application of mains
voltage to the load according to the setting of
the potentiometer.

Triacs without the diode mentioned above
can be triggered by low-impedance pulses of
a few volts, derived for instance from a
uni-junction, and this allows them to be
used as interfaces between low-voltage logic
devices and mains-operated devices, as shown
in Fig. 8.

As we have seen, thyristors and Triacs
have properties which enable them to be
used in a variety of useful applications
where no other active components would
give the same result nearly as economically.

Announcements

The second national symposium on logic design is to be
held at the University of Reading on March 28th.
Organized by the Logic Design Group of the British
Computer Society, eight papers will be given on subjects
including Digital Counting Techniques, Computer Aids
to Logic System Design and Implementation of a
Digital Controller using Wired Logic. Further details
are available from the Conference Information Office,
The British Computer Society, 23 Dorset Square,
London N.W.l. Fee for non-members of the B.C.S.
is £6.

An international symposium on management and
economics in the electronics industry, organized by
nine institutions, including the LLE.E,, LE.R.E. and the
British Computer Sodiety, is to be held at the University
of Edinburgh from March 17th 1o 20th 1970. Further
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details will be available from the secretary, D. J. T.
Williams, Ferrant Lid., Ferry Road, Edinburgh 5.

A residential symposium entitled ‘Maintenance in
Electronics’-will be held at Wood Norton Hall, Eve-
sham, Worcs. The symposium, organized by the Society
of Electronic and Radio Technicians, takes place from
July 4th to 7th. Further details may be obtained from
the Secretary, S.E.R.T., Faraday House, 8-10 Charing
Cross Road, London W.C.2.

The reliability of electronic equipment will be the
subject of a conference being organized by the L.E.E. in
association with ILP. & P.S, the LLER.E. and the
LEEE. The conference will be held at Savoy Place,
London W.C.2, from December 10th to 12th.

Three lectures on physiology, organized by the
LEE./LERE. medical and biological electronics
group committee, will be held at the Medical College,
St. Bartholomew’s Hospital, Charterhouse Square, Lon-
don E.C.1. The lectures are erititled ‘Nerve impulse’
(11th March), ‘Transcutaneous information’ (22nd Ap-
ril), and ‘Peripheral auditory mechanisms’ (20th May).
Tickets for non-members are available, price 5s each,
from the LE.E., Savoy Place, London W.C.2.

The second symposium on field effect transistors will
be held at West Ham College of Technology, Rom-
ford Road, Stratford, London E.I5, on May 6th and
7th. Details are available from the symposium

-organizer.

A two-day symposium on digital storage techniques
will be held at Kingston College of Technology, Penrhyn
Road, Kingston upon Thames, Surrey, on April 1st and
2nd. Details are available from R. V. Sharman, organiz-
ing secretary. Fee £10.

LECO ’70. The Council of Engincering Institutions,
“federal body for Britain’s chartered engineers,” is
organizing a major enginecring congress which will open
at the Royal Festival Hall, London on May 4th, 1970.

A new company in the optical character recognition
field known as Real Time Systems Ltd, of 139A New
Bond Street, London W.1, has been formed by Pennsyl-
vania Research Associates Inc., US.A, and a group
of British data-processing specialists. The company is
marketing in Western Europe the multi-font page
reading systems of Scan-Data Corporation, Pennsylva-
nia, U.S.A.

The Electronics Division of Union Carbide UK Lutd, is to
manufacture field effect and dual transistors in the
United Kingdom. The devices will be manufactured at
the company’s plant at Aycliffe, Co. Durham.

Cosmocord Ltd has formed a new electronic instru-
ment group to be incorporated in the existing electro-
acoustic division. The group will specialize in sound
level test equipment, ear defending equipment, accele-
rometers, transducers and bearing analysers.

The marketing association between Technomark Lid
and Radford Electronics Lid was dissolved on February
1st. All sales and service matters will be dealt with from
the premises of Radford Electronics Ltd at Ashton
Vale Road, Bristol 3.

Additional colour equipment, to the value of
£250,000, has been ordered from Pye TVT Liud by
Associated Television for the extension of its proposed
outside colour television transmissions in London and
the Midlands. The order is for 8 three-tube colour
cameras, equipment 1o convert the two existing Pye
outside broadcasting units from black and white to
colour and extra monitoring, vision-mixing and pulse
equipments.

A £144,000 contract has been awarded to Tellurometer
(UK) Ltd, a company in the Plesscy organization, for
the supply of microwave distance measuring equipment
to the Italian Army.

Decca Radar Ltd, have received orders, in excess of
£400,000, for radar relating to the entire building
programme of 29 Esso tankers, four of which are also
fitting ISIS (Integrated Ship Instrumentation Systems).

Racal Instruments Ltd has received an £82,000 contract
from the British Royal Navy for the supply of digital
counters.
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Wireless World Colour Television

Recelver

10. Chrominance circuit principles

The preceding articles of this series have dealt with the
equipment entirely from the point of view of producing a good
black-and-white picture. It has been stressed many times that
such a picture is an essential prerequisite for a good colour
picture and we repeat this once again in order that it shall not
be overlooked. In this and following articles we shall deal with
the chrominance circuits and their principles. There is nothing
in these which is essentially difficult and the basic circuits of
individual stages are mainly of quite familiar types.

As a whole, however, the chrominance circuitry is very
unfamiliar to most people and the results of faulty com-
ponents, incorrect connections or improper adjustment can be
very strange indeed. There are so many parts involved that it is
asking rather much to expect that the equipment will contain
neither a faulty component nor a wrong connection. It is a wise
precaution to check every component before connecting it into
circuit, but even then carelessness in assembly and soldering
can damage components.

In order to be able to find faults and to carry out the
proper adjustments, it is necessary to understand the circuits.
We shall accordingly devote this article to essential theory.
Much of it will already be known to those who have studied
the subject. There are certain important matters, however,
which have either not been adequately treated or the implica-
tions of which have not been brought out previously.

At the transmitter three camera tubes are trained on the
subject through red, green and blue filters and produce
output signals proportional to the red, green and blue com-
ponents of the colours in the scene. These are designated the R,
G and B signals; they are then gamma corrected and are
conventionally designated R’, G’ and B’. The object of all the
intervening equipment is to enable these signals R’, G’ and B’
to be developed between the three grids and cathodes of the
receiving colour cathode-ray tube.

We are not concerned here with gamma correction nor with
some of the subtle effects which result from it. For simplicity,
therefore, we shall drop the primes to the letters and use R, G
and B to refer to the gamma-corrected signals.

Because of the need to economise in bandwidth these signals
are not transmitted directly in the R, G and B form. They are
first processed or encoded.

First of all, the so-called luminance signal is produced, and
is designated by the letter Y. This signal is obtained simply by
adding together the proper proportions of the R, G and B
signals according to the relation

Y =0.3R + 0.59G + 0.11B

This is a video signal of full bandwidth which corresponds to
the normal video signal of black-and-white television. If applied
o a picture tube it will produce a monochrome picture. It
contains all the information about the picture detail and its
light and shade. Its bandwidth extends up to about 5.5MHz
and it modulates the vision carrier in amplitude.

In addition to this, two chrominance signals are formed, R
Y and B — Y and these have their bandwidths limited to about
1.2MHz. The latter modulates in amplitude a sub-carrier of
frequency 4.43361875MHz + 1Hz, hereafter called 4.43MHz
for short, whereas the R — Y signal modulates in amplitude a
sub-carrier of the same frequency but which differs in phase
from the other sub-carrier by 90°. Furthermore, in successive
scanning lines the phase of this R Y sub-carrier is changed
by 180°.

After modulation the sub-carriers are suppressed and the
signals remaining are added together in their proper proportions
and then used to modulate the vision carrier in amplitude.
Because of the precise sub-carrier frequency chosen the
sidebands of the chrominance signal all fall between harmonics
of the line-scanning frequency at which the energy of the Y
signal is concentrated, thus minimizing mutual interference.

The complete signal as transmitted can be designated in the
various ways shown by equations (1) to (4) in the Appendix. It
is important to realize that the two amplitude-modulated
sub-carriers do not exist as separate entities when they are
added together; they form a signal in which the amplitude
varies in accordance with the saturation of the colour and the
phase varies in accordance with the hue.

The plus and minus signs in the equations indicate that the
phase of the R — Y signal is reversed in successive lines; that 18,
if the plus sign is taken for one line, the minus sign applies for
the next. Under ideal conditions, this is also the signal obtained
at the output of the detector in the receiver. In practice, of
course, what is obtained is a more or less distorted version of
this signal to which there are added noise and interference. We
shall ignore this for the present, however. It is the purpose of
the luminance and chrominance circuits of the receiver to
accept the colour signal M and to convert it into three signals
R, G and B between the grids and cathodes of the c.r. wbe.

To enable this to be done a kind of synchronizing signal is
needed for sorting out the colour components. This can be
regarded as analogous to the line and field sync pulses which
are always added to the vision signal for synchronizing the line
and field timebases. The additional special signal for colour is
known as the colour burst, or just burst for short. This
comprises 10 + 1 cycles of sub-carrier frequency inserted in
the back porch of every line; that is, between the end of every
line sync pulse and the start of the active portion of the line.

In the PAL system, which is all that we are concerned with
here, the phase of the burst changes by + 45° on successive
lines. Taking the phase of the B — Y sub-carrier as reference,
on lines for which the phase of the R Y sub-carrier is 90°
the burst phase is 135°, while for lines for which the R — ¥
sub-carrier is —90° the burst phase is —135°.

In order to decode the colour signal as received, it is
necessary to generate in the receiver signals of exactly the same
frequency as the sub-carrier used at the transmitter so that the
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sub-carriers which have been suppressed at the transmitter can
be reinserted. These locally-generated signals must also be in
the proper phase, although for this a small error is tolerable.
Again taking the B — Y component as reference, there must be
one local signal in phase with this and another at 90° to it
which alternates in phase in successive scanning lines.

In practice, the burst signal is used to lock a local oscillator
in frequency but with some small phase error; a pulse from the
line timebase is used to operate a phase-reversing switch, and
the changes of phase of the burst are used to keep this
switching operation in the proper phase.

It is very important to understand all these phase relations
and it is a little difficult to do so at first, for most of us are
inclined to get in a muddle over phase relations, especially as
they do not usually assume any importance in r.f. circuits.
The vector diagram of Fig. 1 helps a great deal in sorting out
the relations. The B — Y component is taken as the zero of
reference and is shown as the horizontal line-drawn from the
centre to the right. The R — Y component is drawn at 90°
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( 7 /2) to it, upwards and downwards for successive lines.

The corresponding phases of the colour burst are shown
again drawn upwards and downwards for successive lines at a
further 45°, 135° in all from the B — Y axis. Their mean is the
horizontal line drawn to the left from the centre at 180° to the
B — Y axis.

In Fig. 1 the B — Y and R — Y components are represented
separately in the manner expressed in equation (1). Fig. 2
shows this again and also how they combine to form a single
signal of varying amplitude and phase. Here ¥ and U are used
respectively to represent R — Yand B — Y.

Turning now to the general form of the decoder, its block
diagram appears in Fig. 3, and the complete signal represented
by equations (1) to (4), plus the colour burst, is applied at its
input. It will be remembered from the earlier articles that this
signal is also passed through a delay line and video amplifier
which provide some attenuation at 4.43MHz, to the cathodes of
the colour tube. Because of this the chrominance components,
which are at 4.43MHz are largely removed, and a signal — Y'is
fed to the cathodes of the tube and is, of course, the equivalent
of Y fed to the grids. In order to obtain R, G and B between
grids and cathodes, therefore, we have to develop three signals
R — Y, G — Y and B — Y for application of the three
grids.

The summing of the luminance and colour difference
signals is effected in the tube, for —Y applied to the red
cathode and R—Y to the red grid give R between gnid and
cathode, and similarly for the other guns. At this point the
discerning reader will raise an objection. He will say that this is
not true because the Y signal which is applied to the cathode
is wideband, whereas the R — Y signal which is applied to the
grid is narrow band, and he will be quite right. The letter Y'is,
in fact, being used with two meanings, one for the wideband
luminance signal and the other in the narrow-band colour-
difference expression.

As a result, the foregoing statement is true only for
frequencies up to some 1.2MHz. For frequencies above that
the colour-difference signals R —Y, etc., disappear and the only
input to the tube is the wideband —Y signal applied to the
cathode. This means that there is no colour in fine details.
What we have, in effect, is a black-and-white picture upon
which colour is superimposed in the large and moderate sized
areas, but not in the fine detail. It has been determined by
experiment that the eye is not very sensitive to colour in detail,
and it is because of this that it is possible to restrict the
bandwidth of the colour-difference signals. This arrangement
is, in fact, common to all practical colour-television systems.

The decoder is fed with the complete video signal plus
colour burst and sync pulses and it has to produce at its
output three colour-difference signals, R — Y, G—Y and B—Y.
The whole signal is first applied to a high-pass filter (numbered
1 in Fig. 3), which removes the luminance signal and the sync
pulses, leaving only the chrominance signal and burst which
are all around 4.43MHz.

The high-pass filter is a simple affair, being nothing more
elaborate than an RC coupling of small time constant. The
signals are then put through a single-stage amplifier (2) with
a.g.c. This stage, therefore, provides an output of substantially
constant amplitude. The output feeds two separate channels.
The chrominance channel starts with an attenuator (3) which
forms the saturation control; it controls the amplitude of the
colour-difference signals and so enables the depth of colour, or
saturation, in the picture to be varied. This attenuator is a
diode network controlled by a variable voltage and it has
applied to it also a pulse from the line timebase which makes
the attenuation very large during the line flyback and which,
therefore, gates out the colour burst. The signals after the
attenuator are thus the colour-difference signals in their
suppressed-carrier form.

A single stage of amplification (4) follows and there are then
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two possibilities. In simple PAL the signals are applied directly delay line. Subtraction of the two signals results in a double-
to the two synchronous demodulators (8) and (9) shown in Fig. amplitude signal which is the mean of the signals from two
4. In delay-line PAL the arrangement is different. The signal is lines. Since the R — Y signals are reversed in phase in succes-
applied to a phase-splitter (5). One output is taken from the sive lines the two outputs are in the same phase and on sub-
emitter and the other is taken from the collector and passed traction they cancel out. Thus the combined output is B Y
through a delay line (6) which gives a delay of one complete only. More important than this, however, is the facy that,

line, or, more precisely, 283.5 cycles of sub-carrier frequency. because the combined output is the mean of two lines, phase
The delayed and undelayed outputs are adjusted to be of the distortion tends to be cancelled. This is actually the whole
same amplitude and their sum and difference are formed (7). purpose of the PAL system.

Consider the B Y component. The output of a certain With the R —Y component the phase reverses in successive
scanning line appears at the emitter and the output of the pre- lines and so the addition of the two outputs gives a double

ceding line with the opposite r.f. phase at the output of the amplitude R —Y signal only, the B—Y components cancelling.
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Fig. 3 Block diagram of the complete chrominance equipment which provides the R—Y, G—Y and B—Y signals on the grids of the c.r. tube. This is
driven at the cathode with a — Y signal from the luminance amplifier and so R, G and B signals are effective between the grids and cathodes.
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The two components are then applied separately to the two
synchronous detectors.

If there is a phase error between the locally generated
reference oscillation and the correct reference phase, the de-
modulation process is affected. With simple PAL, a leading
phase error causes a shift of colour in one way from the
correct, whereas a lagging error causes a shift in the other way.
As a result of the phase alternation in successive lines, the
error is leading on one line and lagging on the other. Successive
lines depart from the correct hue in opposite directions, and if
the picture is viewed from far enough away, the eye averages
the two and gets the impression of the proper hue. With
delay-line PAL the R — Y and B—Y signals are separated before
the demodulators, with the result that a phase error in the
reference signal causes no error of hue. This is dealt with in
more detail in the Appendix.

The disadvantage of simple PAL is that with close viewing
the alternation of lines of different hue can be seen and they
usually appear to crawl up the picture. The effect is known as
the Venetian or Hanover blind effect. It can occur, but to a
much lesser extent, with delay-line PAL, if the circuits are not
properly balanced.

The receiver is, of course, designed for delay-line PAL but it
can actually be used as simple PAL merely by removing the
delay line. In fact, under good conditions simple PAL gives an
exceedingly good picture.

We now turn to the other channel of the chrominance
circuitry. The chrominance signal and burst are first amplified
in a single stage (22) and the output of this is applied to a
second amplifier (23) which is normally biased beyond cut-off
so that it is inoperative. A positive-going pulse, which is derived
(33) from the line timebase, is applied to the base and renders
the stage operative whenever the colour burst is present. The
net result is that the colour burst appears greatly amplified at
the output of this second stage but no other signals. The burst
is rectified (37) and the resulting smoothed output applied ‘as
a.g.c. bias to the common input stage (2). The main output,
however, is applied in push-pull to a pair of diodes (24) which
also have an input in parallel from the local oscillator (28). This
forms a phase discriminator which gives no output if the phase
of the oscillator and burst are correctly related, but gives a d.c.
output for a phase difference with a polarity depending on the
direction of the difference. This is amplified by a d.c. amplifier

Fig. 4 Basic circuit of the
PAL diode switch, 90°
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(25) and the voltage is applied to a variable capacitance diade
(26) which is connected to the oscillator circuit (27).

The oscillator is of a conventional Colpitt’s type using a
quartz crystal as the tuned circuit. The frequency is thus
always very close to the correct one, and the operation of the
a.p.c. loop, is gradually to reduce any initial frequency error to
zero and then to hold the oscillator in lock with the burst
frequency. Unless the oscillator frequency is itself precisely
correct, the control circuit cannot bring it into lock without
there being a phase error between the oscillator and the burst.

The oscillator is provided with an emitter-follower output
stage (28) to isolate it and from this the output is fed to three
things, the phase discriminator (24), the PAL switch (35), and a
90° phase shifter (36).

The phase of the burst swings at line frequency by +45°
about a mean phase of 180° relative to B—Y. The oscillator
cannot follow this and is locked by the mean phase, which is
180° relative to B — Y. In the absence of any phase error, it
locks in at 90° to this mean phase. The oscillator thus locks
in phase with the (R — Y) signal component but whether it is
the plus or minus phase depends on the design of the whole
a.p.c. loop. A simple phase shifier (36) produces a 90° phase
change and so a continuous oscillation in phase with the B — Y
component and this is correct for controlling the B — Y syn-
chronous demodulator.

The R-Y demodulator requires an oscillation which
reverses its phase in successive lines to keep it in step with the
phase alternation of the (R —Y) signal. This is carried out by
the PAL switch (35). This is shown in essence in Fig. 4. The
output of the oscillator emitter-follower is applied to a trans-
former T,. Two secondary windings 3 and 4 are connected to a
pair of diodes which are initially biased to be non-conductive.
The diodes are rendered alternatively conductive by being
connected to the two collectors of a bistable (34) in Fig. 3.
During one line D, is turned on and the voltage from winding
3 drives a current through it and through the primary of T,.
During the next line D, is turned off and D, on. It is now
winding 4 which is operative in driving current through D,
and the primary of T, and this current is in the opposite phase
to that during the previous line. The output of T, is thus an
oscillation which reverses in phase on successive lines.

The bistable is triggered to change state every line by a pulse
from the line flyback (33). Something more than this is needed,
however, for as so far described it is a matter of chance whether
the ouput of T, is in step with the phase alternations of R—Y
or whether it is 180° out of step.

This is highly important, for if it is 180° out of step negative,
or rather complementary, colours will result,

The whole purpose of the swinging colour burst is to enable
this to be sorted out rather simply. Although this does not
affect the crystal oscillator, which becomes locked to the mean
phase of the burst, the discriminator (24) output contains a
component of half-line frequency which also appears in the
output of the d.c. amplifier (25). This is applied to a circuit
tuned to 7.8kHz (29) where it produces a fairly large ampli-
tude sinewave of this frequency. This is applied through an
emitter follower (30) and a diode (32) to the bistable. If it
happens that this is running in the correct phase it does
nothing. If it happens that the bistable is triggering in the
wrong phase, the 7.8-kHz signal suppresses one of the pulses
from the line timebase and prevents it from triggering the
bistable. This then stays in the same state for two lines and so
comes into proper phase. This so-called identity circuit
functions at most once every time the set is switched on in
normal operation, but it is essential.

The 7.8-kHz signal thus generated is also used for -the
colour Kkiller. It is rectified and smoothed (31) to produce a d.c.
bias which is applied to an amplifier (4) in the chrominance
channel. This is otherwise biased beyond cut-off.
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When a monochrome signal is received there is no colour
burst. Therefore, no 7.8-kHz signal is generated and the
chrominance channel is blocked so that noise or interference
cannot be passed to the tube grids through the chrominance
channel. With a colour signal, the swinging burst produces the
7.8-kHz signal which renders the chroma channel operative.

Reverting to Fig. 4, the oscillator is connected across winding
1 of T,. Windings 1 and 2 form an auto-transformer and the
voltage across the two is twice that of the oscillator. This is
applied to the CR circuit and ideally when the reactance of C is
equal to the resistance of R the voltage across the primary of T,
equals that supplied by the oscillator but is 90° to it in phase.

The outputs of T, and T; are applied through resistors to
the two diode bridges, the precise action of which is treated
more fully in the Appendix. When the diodes are non-conduc-
tive the inputs are isolated from the outputs. This is during
the negative halfcycles of the oscillator inputs. During the
positive half-cycles all four diodes of a bridge conduct and the
input is joined to the output through the forward resistances
of the diodes.

In Fig. 3, the outputs of the demodulators (8) and (9) are
applied to low-pass filters (10) and (11) and thence to the first
video amplifiers (12) and (13). These stages feed two output
stages (16) and (20), which are valve stages, and which feed the
grids of the red and blue guns.

It is necessary to praduce a G — Y signal from the R — Y
and B — Y signals. This is done in a matrix circuit (14).
Suitable fractions of the R — Y and B— Y signals developed at
the emitters of (12) and (13) are added together. Basically, we
add 0.51 (R — Y) to 0.186 (B — Y), and this gives us Y — G.
To reverse the phase the signal is applied to the emitter instead
of the base of the input green channel amplifier (15) and thence
to the output stage (18).

All three output stages are capacitively coupled to the tube
grids and each is provided with a black-level clamp (17), (19)
and (21) driven by a pulse from the line timebase.

The theoretical proportions of the R — Yand B — Y signals
quoted above to produce G — Y are not used in practice. Also
the gains of the three amplifiers are not required to be identical.
There are various factors which account for this. In the
transmission the amplitudes of the two chroma signals are
deliberately made unequal in the ratio 0.877/0.493 = 1.785
red to blue. Instead of adding 0.51/0.186 = 2.74 times as
much R — Yas B — Ytoget G — Y, we have to add
2.75/1.785 = 1.54 times as much only. In addition to this the
B — Y amplifier gain must be 2.74 times that of the R — Y
to bring the outputs to the proper ratio.

In practice, the gain of the R — Y amplifier is fixed, and
adjustments for gain are provided in the G — Yand B — Y
amplifiers. In addition, there is a matrix adjustment to control
the G — Y input. These adjustments enable correction to be
made for variations of components and for the unequal
sensitivities of the three guns of the colour tube.

When considering what happens, and especially when trying
10 diagnose the cause of some fault, there is one trap which
must be avoided. This is the tendency to think that the R — Y
and B — Y outputs of the synchronous detectors affect only
the red and blue guns respectively. This is true after the first
stages of the chrominance amplifiers. In these stages, however,
the matrixing takes place and in them and before them the R —
Yand B — Y signals each affect the inputs to all the guns.

The diagram of Fig. 5 is helpful in understanding what goes
on. It illustrates the waveforms during one scanning ling when
the picture is a set of vertical colour bars in the order left to
right, white, yellow, cyan (which is a kind of pale blue) green,
magenta, red and black. The Y, R — Y¥,G — Yand B — Y
waveforms at video frequency are shown. It is particularly to
be noticed that some of the colour-difference waveforms be-
come negative.

The envelopes of the R — Y and B — Y signals modulated
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Fig. 5 Theoretical waveforms during one scanning line for a set of vertical
colour bars in the order white, yellow, cyan, green, magenta, red and black.
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on their sub-carriers and reduced in amplitude to the proper
proportions are also shown: these are the waveforms which are
designated V and U earlier in this article.

Their addition to form the composite chrominance signal
must be performed vectorially, because the carriers are in
phase quadrature. Their combination is shown in the diagram.

In the receiver the top waveform Y, but reversed in phase to
be —7Y, is the signal applied to the c.r.t. cathodes from the
luminance amplifier. The next three waveforms are the ones
applied to the grids, but modified somewhat in amplitude to
take into account the differing sensitivities of the three guns
and phosphers.

The waveforms R — Y and B — Y also exist at the outputs
of the synchonous demodulators and at the bases and emitters
of the first-stage R — Y and B — Y chrominance amplifiers,
while G — Y inverted will appear at the emitter of the G — ¥V
stage.

If delay-line PAL is used the ¥ and U waveforms appear at
the inputs to the R — Y and B — Y demodulators but, with
simple PAL, it is the composite waveform at the bottom which
is applied to both.
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It may not be obvious at first how a negative colour-differ-
ence signal is conveyed in the modulation, for as they are
drawn the modulation envelopes show no distinction between
positive and negative video signals. There is no difference in the
envelopes, but for a negative video signal the phase of the
sub-carrier is at 180° to that for a positive signal.

Consider the B — Y signal on green and magenta. On green
the video amplitude is —0.59 while on magenta it is +0.59.
The modulated envelopes are identical but the sub-carrier
phase is the normal one quoted earlier for magenta, but is 180°
out of phase with this for green.

Taking these two colours again, for green, R — Y = —0.59
and Y = 059, soR =0,B — Y = —059and so B = 0.
Matrixing produces G — Y = 0.41, giving G = 1. For
magenta,R — Y = 0.59and Y = 0.41,s0 R =0.18;B - Y =
0.59, so B = 0.18. Matrixing gives G — Y = —0.41 and so
G=0.

The point to notice particularly is that when a colour
contains no component of red, green or blue, the fact that that
particular gun is inoperative does not mean that there must be
no signal on its grid. There is always a Y signal on the cathode
and there must be an equal signal on the grid to cancel it. For
magenta, for instance, which has no green component, there
must be a G — Y output to cancel the effect of the luminance
signal on the cathode.

APPENDIX
The Colour Signal

The modulation of the vision carrier is

M=Y+C=Y + 0493 (B — Y) sin wt

+ 0-877(R — Y) cos wt (1)
Y + Usin wt + V cos wt )

Y + /(U? + V¥ sin (wt + tan-! l—V]) 3)
Y + A sin (wt £+ «)

The luminance signal Y and the colour-difference signals U and
V are simple combinations of the gamma-corrected colour signals
R, G and B from the camera tubes.

The combination of the two colour-difference signals U and V
modulated on carriers in quadrature with suppressed carriers forms
a signal

C = Asin (wt £+ &)

in which A = VU? - V? represents amplitude and a« = tan!
(V/U) represents phase. Although each carrier is amplitude modu-
lated the combination of the two is a frequency which is both ampli-
tude and phase modulated. The amplitude 4 represents the satura-
tion of the final reproduced colour and the phase « represents the
hue of the colour.

Demodulators

In a diode bridge demodulator an oscillation V sin (wt + ¢) is
generated locally and is applied through series resistors across
one diagonal of a bridge of four diodes, as shown in Fig. 4. The
diodes all conduct together whenever sin (wt + ¢) is positive, and
they are all non-conductive whenever sin (wf + ¢) is negative.
The diodes aré thus conductive from wt = — ¢ towt = 7 — .

On the other diagonal of the bridge the chrominance signal is
applied on one side and the output is taken from the other. For
generality, we write this signal as a sin (wt + 6). Then the
smoothed output is the average value of this expression over the
conductive periods of the diodes; that is,
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a .
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If there is an error ¢ in the phase of the local oscillator, then for the
B — Y output, ¢ = e and

24
Output = — cos (Fax—9

2
;(UCOSEZF V sin €)

The B — Y signal (U) is thus reduced slightly in amplitude,
but has added to and subtracted from it in successive lines a small
amount of the R — Y signal (V).

For the R — Y output, ¢ = ¢ and

T
2

2A4 ( T
Output . cos (:};a F 7~ e')

& :
;(VCOSeq: U sin ¢)

Thus the R — Y output is reduced slightly in amplitude and
has added to it and subtracted from it in successive lines a small
amount of the B — Y signal.

If pairs of lines are viewed from a sufficient distance for them to
merge the spurious components average to zero, and only a small
error of saturation exists.

Delay Line PAL

In this system, the signal A4 sin (wf + «) is added to and subtracted
from one which has been delayed by a whole line and which 1s,
therefore, A4 sin (wr F ).

Addition gives
A [sin (wt + o) + sin (w? F )] = 24 cos a sin w!

Subtraction gives
A [sin (wt + «) — sin (wt F «)] = + 24 sin a cOs w!

These reduce to 2U sin wt for addition and + 2 V cos wt for sub-
traction and complete separation of the R — Y and B — Y signals
is effected prior to demodulation. The signals are applied to
separate demodulators as before, but as they are separate a phase
error in the local signal can only produce an effect on saturation
and not on hue. Successive lines are reproduced with the same
colour.
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Personalities

G. G. Gouriet, F1EE, for the
past four years head of the B.B.C’s
Research Department, has become
chief engineer, research and de-
velopment, and will co-ordinate the
work of the Research and Designs
Departments. The greater part of
Mr. Gouriet’s career with the
B.B.C,, which he joined in 1937, has
been spent in the Research De-
partment. In 1958 he left the Cor-
poration, where he was then head of
the television group in the
Research Department, to become
technical director of Wayne Kerr
Laboratories Lid. He rejoined the
B.B.C. in 1964. Mr. Gouriet is suc-
ceeded as head of the Research De-
partment by R. D. A. Maurice,
OBE,, Dr.Ing, IngE.SE.,
FI1E.E., who has been head of the
Designs Department since March
last year. Dr. Maurice joined the
B.B.C. Research Department in
1939 and after some years in the
recciver and measurements section
he transferred to the television
group of which he became head in
1958 and assistant head of the
Department in 1961.

K. O. Batsford, B.Sc., Ph.D., ap-
pointed head of the Materials
Division of Standard Telecommuni-
cation Laboratories, Harlow, joined
the organization in 1954 after ob-
taining a Ph.D. in surface chemistry
at Queen Mary College, London
University. Dr. Batsford was for
several years concerned with X-ray
carystallography, particularly in rela-
tion to the effects of crystal defects
upon the performance of semicon-
ductor devices. Two years ago he
was made responsible for the physics
and materials department. He now
assumes responsibility also for the
departments of chemistry of
materials, and of ceramics and
dielectrics.

John M. Spiers, B.A,, recently
appointed to the board of Multitone
Electric Co. Ltd. as commercial
director will continue to be
responsible for the Communications
Division which he has managed for
the past two-and-a-half years. He
graduated at Gonville and Caius,
Cambridge, and prior to joining
Multitone Electric, was with Mul-
lard Ltd. and International Com-
puters and Tabulators.

E. B. Stuttard, MA,, F1EE, un-
til recently technical manager of the
Data Systems Group of S.T.C., has
been appointed managing director of
Racal-Milgo Ltd., recently formed
as an equal partnership between
Racal Electronics and the Milgo
Corporation of Miami, U.SA.
The company will manufacture and
market high-speed data modems
(modulator-demodulators) and other

E. B. Stuttard

data  transmission  equipment.
Mr. Stuttard, who read physics at
Jesus  College, Cambridge, spent
three years in the Navy before going
into industry. He was initially with
Smith’s Industries, then Hawker
Siddeley Dynamics, and for the past
four years has been technical
manager of the Data Systems
Group of S.T.C.

A. Lockett, who joined Aircraft
Supplies Ltd. last year as deputy
chief engineer, has been appointed
chief designer. This Bournemouth-
based company now manufactures
the Midas aircraft accident data re-
corder. Mr. Lockett, who graduated
from Manchester University with an
honours degree in electrical en-
gineering, spent eight years with the
British Aircraft Corp. at Filton.

J. Maurice has retired as managing
director of Lustraphone Lid. but
remains on the board in a con-
sultative capacity. The new manag-
ing director is Ronald L. Glaisher.
George R. Pontzen, technical
manager, has also joined the
board.

J. R. Brinkley, F1ERE, an exe
cutive director of S.T.C., has been
appointed adviser to the Interna-
tional Telephone and Telegraph
Corp. (the American parent com-
pany) on the worldwide de-
velopment of mobile radio. Mr.
Brinkley, who retains his technical
and marketing responsibilities for
S.T.C. mobile radiotelephones,
joined the company in April 1967.
Prior to this he had been managing
director of Pye Telecommunications
Ltd. since 1956.

W. S. Metcalf, B.Sc.(Eng.), MA,,
MIEE., has joined Cathodeon
Crystals Ltd., a member of the Pye
of Cambridge Group, as technical
manager. Mr. Metcalf, who is 31,
obtained his B.Sc. at Queen Mary’s
College, London, and his M.A. at
Gonville and Caius College, Cam-
bridge. He was until recently with
the Cavendish Laboratories, Cam-
bridge University, as technical
officer responsible for providing spe-
cialized electronic design services to
the various research groups. Mr.
Metcalf has recently returned from
the United States where he spent
nearly a year with the Hewlett-
Packard Company in California,
working on advanced measure-
ments, integrated circuitry and
studying new management tech-
niques.

R. T. A. Standford, B.Sc,
F.IE.E, has been appointed head of
Transmission Systems Division at
Standard Telecommunications Lab-
oratories, Harlow. He was leader of
the Communications Department at
the Plessey Company’s Electronics
Research  Laboratory, Havant,
Hampshire. Before that he obtained
considerable experience in defence
oriented communications and radar
problems at the SHAPE Air Defence
Technical Centre in Holland and
with the Mullard Research Labora-
tories at Salfords.

D. R. Morse, FI1E.E.,, has been
appointed by the B.B.C. chief en-
gineer, capital projects, and will
co-ordinate the work of the Build-
ing Department and the two Plan-
ning and Installation Departments
(Studios and Transmitters). Since
November 1965, Mr. Morse has
been head of Studio Planning and
Installation Department. He joined
the B.B.C. in 1947 and has latterly
been head of the film unit in the
Planning and Installation De-
partment.

Robert L. Slattery, B.Sc, M.Sc,,
has joined Advance Electronics of
Hainault, Essex, as group quality
controller. He will be responsible for
all aspects of quality and reliability
in the Advance Group of Com-
panies. He started his career in 1960
as a graduate apprentice with the
Marconi Company after leaving
Manchester University where he
read electrical engineering for a
B.Sc. Tech. degree. Later he ob-
tained an M.Sc. in quality and re-
liability engineering at Birmingham
University. He is 29.
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Donald Woods, M.1.E.E., has been
appointed as the first incumbent of
the Wayne Kerr Chair of Measure-
ment Science at the University of
Surrey. His first main tasks will be
the setting up of research facilities
for postgraduate studies, and the
planning and teaching of measure-
ment science with the emphasis on
radio-frequency measurements and
standards. The endowment by the
Wayne Kerr Company of the Chair,
which is in the Department of
Chemical Physics headed by Profes-
sor V. S. Griffiths, was announced
in April 1967. This Department
forms part of the Faculty of
Biological and Chemical Sciences.
Mr. Woods, who is 61, received his
engineering training with Marconi’s
in Chelmsford. In 1935 he joined

D. Woods

the Aeronautical Inspection
Directorate’s Electrical Standards
Laboratory where he first became
interested in precision radio-fre-
quency measurements. Afier war
service he returned to the A.LD.
Laboratories, Harefield, as officer-
in-charge of the radio and ¢lectricity
section. Since 1956 he has been
responsible at the Ministry of
Aviation (now the Ministry of
Technology) for the administration
of basic research in telecommunica-
tions.

For the first time a former R.AF.
Boy-Entrant Wireless Operator has
reached Air Rank. He is Air Com-
modore S.M. Davidson, C.BE,,
who recently became Director of
Signals (Air) at the Ministry of De-
fence. He joined as a Boy Entrant in
1939 and trained at No. 1 Electrical
and Wireless School at Cranwell. He
was commissioned in the General
Duties Branch in 1942 and com-
pleted a signal leaders’ course at No.
14 Radio School in 1944. In 1950
he transferred to the Technical
(Signals) Branch. After work in the
Air Ministry on research and de-
velopment projects involving elec-
tronic equipment for current and
future fighter transport and mari-
ume aircraft, Air Commodore
Davidson, who is 46, attended the
Joint Services Staff College. In
1963, he was assistant commandant
at RAF. Locking, Somerset, and
later was chairman of the Joint
Signals Board in Aden and Com-
mand Electrical Engineer in the
Near East.
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Operational Amplifiers

Wireless World, March 1969

2. Compensation techniques and more device characteristics

by G. B. Clayton,* B.Sc. A.Inst.P.

Last month various characteristics of integ-
rated-circuit operational amplifiers were
explained in turn. This second article starts
with a discussion of methods of frequency
compensation applicable to these amplifiers
and concludes with further information on
device characteristics.

Frequency compensation of an op.
amp. consists of modifying the amplifier’s
open-loop frequency response in such a way
that a desired closed-loop response is stable;
the modification ensures that the criterion
for stability (last month) is satisfied. The
process is generally effected by the con-
nection of compensating networks to points
inside the i.c. made accessible by the manu-
facturer’s provision of external connections.
A particular amplifier can usually be com-
pensated in a number of different ways; the
method adopted is normally the one which
will optimise other aspects of the amplifier
performance which are affected by fre-
quency compensation and which are of
importance in the particular application.
Slewing rate (see later) and noise perform-
ance both depend on the placing and values
of the compensating networks. Compensa-
tion methods advocated by different manu-
facturers for their amplifiers differ in detail
because of circuit differences, but the general
principles involved in frequency compensa-
tion are the same for all amplifiers, and once
the techniques are understood stability
problems should not present too serious a
difficulty.

Simple lag compensation. The
simplest way of effecting frequency com-
pensation is to shunt some signal point in the
circuit Avith a relatively large capacitor. If
the attenuation introduced by this capacitor
is made to start at a low enough frequency it
will ensure that the closed-loop response and
modified open-loop response close at a
rate of 6 dB per octave and the closed-loop
response will be stable. The attenuation
introduced by a single capacitor is readily
evaluated from the equivalent circuit (Fig.
14) where R, represents the effective internal
resistance at the point in the circuit to which
the capacitor is connected. The circuit has
a first order response with break frequency
w; = 1/(CRy). Fig. 14 shows the method
applied to an amplifier having an open-
loop response similar to the amplifier
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considered in Fig. 13 last month. The inter-
section of the modified open-loop response
and the closed-loop response is arranged to
take place at the first break frequency of the
uncompensated open-loop response. The
required value of the compensating capacitor
may be calculated by using eq. (5) from last

month’s article. Thus
i wey
CR, we I8 Aoz, " (6)

The equation gives the minimum value.of C
required to compensate for this particular
closed-loop gain. For circuits having greater
feedback and smaller closed-loop gains
larger values of C would, of course, be
required.

Lag compensation with a single capacitor
is suitable for closed-loop applications not
requiring wide bandwidth; an early roll-off
in high frequency gain reduces broad band
noise. Use of a compensating capacitor of
magnitude greater than that given by eq. (6)
may be advantageous in low frequency appli-
cations. It will make the circuit less suscep-
tible to instability caused by capacitive
loading or by stray capacitance in the feed-
back circuit. In applications requiring
wider closed-loop bandwidths a method of
frequency compensation which utilises part
of the amplifier natural roll-off to obtain the
necessary attenuation of loop gain can be
used.

Compensation for maximum band-
width with lag network. In this method
of frequency compensation a series com-
bination of a resistor R and a capacitor C is
used instead of a single compensating
capacitor (Fig. 15). With R < R; the net-
work starts to- attenuate with a break fre-
quency w, = 1/CR; at a rate approaching
6 dB per octave and with a phase shift
approaghing 90°. With increasing frequency
the rate of attenuation and the phase shift
start to decrease. The network breaks out at a
frequency w, = I/CR when the attenuation
approaches its maximum value R/R; and
the phase shift returns to zero. The break
out frequency w, is made to coincide with
the first break frequency in the amplifier
natural roll-off and the resistor R is chosen
so that the attenuation R/R; enables the
amplifier natural roll-off to reduce the loop
gain below unity before the second amplifier
break frequency. Referring to Fig. 15,
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Decca solid-state
amplifiers
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AS AN EXTENSION TO THE RANGE

The McMurdo Red Range of Connectors now has
additional features for greater versatility. Now you
can obtain moulded in D.A.P. all sizes of the
barrier polarised range plus 16, 24 and 32 ways with
Dowel Polarisation. For further information write or
phone to our Technical Sales Department. THE McMURDO INSTRUMENT CO. LTD., RODNEY ROAD, FRATTON,
PORTSMOUTH. Tel: PORTSMOUTH 35361 - Telex 86112
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Authorised Stockists :—Lugton & Co. Ltd.,209/210 Tottenham CourtRoad, London W.1. Tel: Museum 3261.Sasco, P.O. Box 20, Gatwick Road, Crawley, Sussex. Tel: Crawley 28700
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Fig. 16. Slewing rate: illustration of wave~
Sform distortion resulting from rate limiting

in an MC1430P i.c. amplifier. Lower

trace : input waveform; upper trace : output
waveform. (Vertical scale : 2V /division.
Horizontal scale sus/division).

Fig. 17. (above) Test circuit for obtaining
transtent response. (below) Response of
MC1430P amplifier obtained with the test
ctreutt. (Vertical scale : o5V /division for
upper pair of traces, 2V /division

for lower pair. Horizontal

scale 2ps/division).

Fig. 18. Observation of error voltage as a
more sensitive indication of rate limiting,
using MCr1430P amplifier in Fig. 17 test
circuit. Upper pair of traces: input and
output waveforms. Lower trace : error
voltage at amplifier input

the design equation for R (is R/R): in
dB = (8Ayo.)in dB — (X) indB. Once the
necessary value of R has been calculated the
magnitude of the required compensating
capacitor 1s then obtained from w,, = 1/CR.
These values give maximum closed-loop
bandwidth with possibly some slight amount
of peaking. If maximum bandwidth is not
required additional stability margin can be
obtained by reducing R and increasing C.

Lead compensation. Some i.c. op. amps
are provided with compensating points
whereby a small capacitor connected
between them produces a leading phase
shift. This moves the second break fre-
quency in the amplifier open-loop response
to a higher frequency and enables larger
closed-loop bandwidths to be obtained.

Combinations of lag and lead compensa-
ton can often be used to advantage, but
with wide bandwidths circuit impedance
levels must always be kept low to avoid
undesirable effects of stray capacitance. It
is always advisable to consult the manu-
facturer’s data sheet on an amplifier before
designing frequency compensation net-
works; these sheets normally include a
considerable amount of information on
frequency compensation that is relevant to
the particular type of amplifier.

Transient respdnse, slewing rate and
full output frequency. Differences exist
between the large-signal and small-signal
response characteristics of operational ampli-
fiers because of dynamic non-linearities or
transient saturation that can occur with
large signals. Amplifiers do not generally
respond to large-signal changes as fast as
their small-signal bandwidth characteristics
predict, for circuit and transistor capaci-
tances can be charged only as fast as their
driving circuits allow. The effect is usually
specified by the slewing rate of the ampli-
fier, expressed in volts per microsecond and
defined as the maximum rate of change of
output voltage that the amplifier can give
for a large step change. This inability of an
amplifier to ‘slew’ faster than a limiting
rate can lead to distortion of sinusoidal
signals with a frequency in the pass band
of the amplifier, even though their amplitude
is below the maximum rated output voltage
of the amplifier. The type of waveform
distortion produced is illustrated in Fig. 16.
The lower trace shows the input waveform
and the upper trace the output waveform of
an amplifier connected to give unity closed-
loop gain. The small signal bandwidth of
this amplifier is 150kHz, but the output
shows definite rate limiting and the fre-
quency is only 25 kHz.

Manufacturers sometimes state a value
of the maximum frequency for full undis-
torted output of their amplifiers, but care
should always be taken when consulting
data sheets to determine under exactly what
operating conditions slewing rate and full
output frequency are specified. The two
quantities are closely related and both
depend on the magnitude and position of the
networks used to frequency compensate the
amplifier and also on the particular feed-
back circuit in which the amplifier is used.
Frequency compensating networks con-
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nected to a point in the circuit nearest to the
input give the fastest slewing rates, but
unfortunately here they have a minimum
effect in reducing amplifier noise. A
combination of compensating networks at
input and output is usually found to give a
reasonable compromise between fast slewing
rate and low noise.

The transient response of an amplifier
under particular circuit conditions can be
investigated using a test circuit of the type
shown in Fig. 17(top). The amplifier is
connected as an inverter and is driven by a
pulse or square-wave generator having
adjustable rise and fall times. In the test
described here the amplifier (Motorola
Type MCi1430P) is used with 1k (2 input and
feedback resistors giving unity closed loop
gain; frequency compensation (not shown) is
applied to ensure closed loop stability. A
double beam c.r.o. having much greater
bandwidth than the amplifier under test is
used to display input and output wave-
forms.

The following test procedure is adopted.
Starting with the smallest signal that can be
conveniently viewed on the c.r.o., the
starting points of the signals applied to the
two channels are superimposed with channel
1 inverted by the c.r.o. controls. The rise
time of the input pulse is progressively
decreased and the fastest rise time at which
the two traces coincide is determined (upper
two traces). This rise time is a measure of
the closed-loop small-signal transient re-
sponse of the amplifier. The oscillogram
indicates a rise time of approximately 2
microseconds. The closed-loop small-
signal bandwidth of this amplifier is 150 kHz.
Rise time and bandwidth are related by the
approximate relationship f = 1/(0-3T;). The
amplitude of the input signal is now pro-
gressively increased, the sensitivity of the
oscilloscope channels being proportionately
decreased. The two traces progressively
diverge because of rate limiting. The slope of
the channel 2 trace gives the slewing rate of
the amplifier for that amplitude of output
signal. The oscillogram (lower trace in
Fig. 17) indicates a slewing rate of approxi-
mately o' V/us.

The same test circuit shown in Fig. 17
may be used to measure the maximum
frequency for full output for the amplifier,
the pulse generator being replaced by a
sinusoidal signal generator. The signal
amplitude is set to the rated output maxi-
mum of the amplifier at some low frequency;
keeping the amplitude constant, the fre-
quency 18 increased until distortion is
evident. It is difficult to detect the onset of
distortion if the output signal of the ampli-
fier is viewed. A more sensitive measure of
the onset of distortion is given by observa-
tion of the error signal at the amplifier input
(point A). In Fig. 18 the two upper traces
show input and output waveforms with
little evidence of distortion; the lower trace
shows the error voltage at the amplifier
input with clear evidence of distortion. A
value of 22 kHz is obtained for the maximum
frequency for full output for the amplifier in
this particular circuit.

The maximum frequency for full output
without distortion and the slewing rate
both measured at unity closed-loop gain
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are for many amplifiers related by the
equation

d{’r.l
dimaz

slewing rate, § = = 2= 5 Eo

The equation is readily derived by differen-
tiation of e, = £, sin wr. The results of the
measurements described, S = o-§5 V/us and
f = 22 kHz, give an approximate agree-
ment with this relationship.

At higher closed-loop gains with less
loop gain output distortion increases and the
maximum frequency for full output is
generally less than when measured at
unity gain.

Part 1 Appendices

The following three diagrams were omitted
from the appendices in Part I of this series
(February issue, p. 5§8)

Appendix 1 Inverting amplifier

Next month’s article will be devoted to the
applications of operational amplifiers. The
availability of these devices makes possible a
new approach to electronics design—the
selection of a suitable op. amp. and the
connection of a few discrete components to
it—which offers considerable simplification
since it frees the engineer from amplifier
design problems.

Wireless World, March 1969

Resilient Variable Resistor

The carbon-pile regulator brought up to date

A new mechanically variable resistance
element of great versatility was on show
at the recent Inventions and New Pro-
ducts Exhibition in London. In its
simplest form, the “resilient variable re-
sistor” is a two-terminal device whose
resistance falls as pressure is applied.
When the pressure is released, the dev-
ice reverts to its original shape and
resistance, hence the description “resi-
lient”. The r.v.r. is made from a mass of
porous elastic material such as foam
rubber, foamed polyurethane or foamed
polystyrene. The essential criteria are
that the material should be resilient and
that is should have an open-cell struc-
ture. Conductive particles, such as
powdered graphite, are introduced into
the cells or added to the raw-material
“mix” before foaming. Compressing the
material increases the number of con-
tacts between particles, and so lowers
the resistance. The general form of
variation is shown in Fig. 1.

The ratio of maximum to minimum
reésistance is more than ten when a
uniform resitive body is used, but can
be greatly increased by introducing non-
linearities. A possible form of wide-range
variable resistor is shown in Fig. 2. A
cavity is cut out of the main resistive
body and partially filled with low resis-
tance material. As pressure is applied,
the initial resistance is high but eventu-
ally the upper contact plate touches the
low-resistance body and the resistance
falls abruptly. Resistance ratios in the
region of 100,000 have been achieved
using relatively crude structures. By
shaping the various regions of the resis-
tive mass the law may be changed.

Tt 1s claimed that laws which lend
themselves well to manual speed control
of small electric motors are easily ob-
tained. This was borne out by a de-
monstration in which a model train was
controlled by four r.v.rs in a d.c. bridge
circuit (Fig. 3). This provides forward
and reverse control. If desired, standby
current can be reduced to zero by
means of springs which lift one contact
plate clear of its associated body of
resistive foam when all pressure is taken
off. Similarly, it is easy to arrange for
the resistive mass to be short circuited
by a pair of contacts which make at
some desired high pressure. More com-
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Fig. 1. Manner in which resistance
varies with pressure.

-High - resistance material
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Fig. 2. Possible wide-range r.v.r.

Fig. 3. Reversing motor control circuit.
Opposite arms vary together.

plex tasks of control can be catered for
by use of a joystick type of lever.

The British patent specification
1,059,186 (15th Feb., 1957) makes pro-
posals for a number of complex
multi-electrode devices which act as
potentiometers, movement Sensors, pres-
sure transducers etc. The possible appli-
cations of the r.w.r. clearly fall into
“power control” and “transducer” cate-
gories. In its present form the material,
so far experimental, could be put w©
practical use at once for low-voltage
power control applications. Before seri-
ous use of the r.v.n. as a sensor can be
contemplated, information. about its
long-term stability, repeatability, and be-
haviour at different temperatures will
be needed. The inventor, J. H. A. Lewis
of 14 Ashdown Close, Maidstone, Kent,
developed the r.v.r. in his spare time.
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More on Demonstrating Rectifier Action
in Slow Motion

High accuracy and permanent records can be obtained by an analogue

computer method

by J. B. Swainston*

It is probably not generally appreciated
how eminently suited the analogue computer
is for the accurate, slow-motion demon-
stration of the behaviour of electronic cir-
cuitry such as the rectifier circuit discussed
by Mr. T. Palmer in the February 1968
Wireless Worldt. Whilst the method outlined
in the article provides a valuable, easily under-
stood visual aid with a minimum of equip-
ment, an analogue computer, together with
an X-Y plotter, will yield more accurate
results and permanent records of the circuit
response.

In using the analogue computer we may
take, advantage of two of its most important
features. The first is the ability to incorporate
actual circuit hardware into the analogue
program; the second is the facility for time
scaling to reduce the frequencies of the
phenomena being observed to a range which
can be handled by the recording equipment
to be used. This time-scaling is, in fact, im-
plemented in hardware terms in Mr. Palmer’s
method through the use of a low frequency
oscillator and a long time-constant filter
following the rectifier (20-30 secs). In this
account of the analogue computer
approach a simulation of this low frequency
circuit will be described.

Fig. 1 shows the simple rectifier circuit
which is to be stimulated.

Equations describing the behaviour of the
circuit are

L=1-1,
de _ 14
dt C 72
= €
I, R
I,=f(E, —¢e (diode characteristic)

For the purposes of this exercise the follow-
ing parameter values were chosen

X = 1.6 volts
o = 0.7854 radians/sec (7.5 cycles/min)
R =125kQ
C = 2000 xF

Fig. 2 shows the analogue computer block
diagram for the simulation of this rectifier
circuit in real time. A noteworthy feature of
this analogue circuit is the incorporation of
the rectifier in order to provide its charac-
teristic curve. By applying across this recti-
fier the actual voltage which is applied in the
real circuit (the cathode is at virtual earth)
the same current will flow through it. Since

*EAI Electronic Associates AB,

Swedish subsidiary of Electronic Associates Inc.
TDemonstrating  Rectifier Action in Slow Motion,
T. Palmer. Wireless World, February 1968, p.709.
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Simple rectifier circuit with two diodes

Fig. 1. Simple rectifier circuit
Fig. 2. Simulation of rectifier circuit

this current must also pass through the feed-
back resistor the output voltage of this am-
plifier is equal to the product of this resis-
tance and the rectifier current. It is
obviously a simple matter to select the
appropriate value for the feedback resistor
to yield the required output scaling on the
amplifier.

An initial condition is set on the e inte-
grator corresponding to the “steady-state”
voltage. This value is easily determined by
allowing the simulation to run until the start-
up transients have died away and noting the
value of e at that part of the cycle at which
the simulation is to be started during the
demonstration.

Fig 3 shows the results obtained from this
simulation. By using an X-Y recorder (or
multichannel strip recorder) we clearly
demonstrate that the peak value of the
rectifier current is reached before the peak
value of e at that part of the cycle at which
essentially exponential shapes of the current
curves are obvious, something which is im-
possible to demonstrate using instan-
taneously reading meters. It is a simple mat-
ter for the student to check the current
balance equation and he has a permanent
record of the experimental results. Having
grasped the basic principles of operation of

-sinwt l 1  sinwt 1

+ Ref.

+ Ref.

e I 1

Computer reference =10 volts =i machine unit (mMu)

Scaling:
Variable 1M.U. Represents Potentiometer Setting
sin wt [ 1000
e Ivolt = C Cinx F)
E-e 1ovolts 1
1,1, imilliamp . 7 (Rinkn)
Iy olmilllamp c é (X volts)
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Fig. 3. Graphic results obtained from the
simulated rectifier circuit

the circuit he can then experiment with
different values of C and R simply by chang-
ing potentiometer settings. The start-up
behaviour could also be studied. It is a simple
matter to extend this method to circuits
containing two or four rectifiers and to
circuits with higher order filters after the
rectifier.

All this can be accomplished using a
modest size computer (10. amplifiers or so)
such as the desk-top transistorised models at
present finding wide acceptance in technical
colleges and universities. Analogue computers
used in this manner provide extensive facili-
ties for the making of tonvincing visual aids.

“‘High-quality
Electrostatic Headphones™’

Readers of the article by Dr. Wilson, published
last December, may have wondered about the
safety of the phones. If one of the d.c. isolating
capacitors, shown in Fig. 4, were to short itself
the wearer of the phones might suffer a lethal
shock. The author recommends therefore that
resistors—as large as tolerable—be interposed
between the output points at the amplifier and
the leads. With lead capacitance in the region
of 100pF, 15-k Qresistors will result in —3dB
at 20kHz. Then 25mA maximum would be
available at the phones to shock the wearer.
Inserting the resistors nearer to the phones
would allow a higher value to be used but the
remainder of the leads would be potentially
dangerous. Besides the 15-k  resistors it is
recommended that reliable 750V d.c. capacitors
be used for the 0.01uF isolating capacitors.
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March Meetings

Tickets are required for some meetings: readers are advised, therefore,

to communicate with the society concerned

LONDON

3rd. R.S.A.—*Educational and training technology”
by Dr. R. C. G. Williams at 18.00 at John Adam St.,
w.C.2.

4th. LEE.—*“Review of progress in mercantile
marine radiocommunications” by C. S. Burnham and
G. J. McDonald at 17.30 at Savoy P1,, W.C.2.

5th. LE.R.E.—**The implications of educational tech-
nology” by R. A. Becker at 18.00 at 9 Bedford Sq.,
w.C.1.

Sth. S.ER.T.——Annual colour television lecture by
D. Thompson at 19.00 at the London School of Hygiene
& Tropical Medicine, Keppel St., W.C.1.

5th. 1.P.RE.—*“Modern computer circuitry’’ by R.
W. Stanton at 19.30 at Mullard House, Torrington Pl
w.C.1.

6th. 1.LE.R.E.—Symposium on “The possibilities of
airborne detection of clear air turbulence” at 10.30 and
14.00.

6th. 1.E.E.—“International collaboration in radio
science” Appleton Lecture by Prof. W. J. G. Beynon at
17.30 at Savoy P1.,, W.C.2.

7th. R.T.S—“New television detector” by A. S.
MacLachlan at 19.00 at the 1.T.A,, 70 Brompton Rd,
S.w.3.

10th. LE.E.T.E.—*Are aircraft electrics oo com-
plicated>” by H. Zeffert at 18.00 at the L.LE.E., Savoy Pl.,
w.C2.

11th. LE.E. & LLE.R.E.—*"Nerve impulses” by Dr. A.
Richens at 17.30 at St. Bartholomew’s Hospital, E.C.1.

12th. LLE.EE.—“Data communications” by J.. H.
Rhodes at 17.30 at Savoy Pl.,, W.C.2.

12th. BK.S.T.S.—*Pulse code modulation sound for
TV” by C. J. Dalton at 19.30 at the Royal Overseas
League, Park Pl St. James’s St.,, S.W.1.

13th. LER.E. & LLE.E.—Discussion on “Applications

‘of digital computer systems in medical biology” at 10.00

at Savoy Pl, W.C.2.

18th. Audxo Eng. Soc. K.)—*Testing by tone
bursts” by S. Kelly at 19. 00 at the Nongem Poly-
technic, Holloway Rd., N.7.

19th. R.S.A.—Trucman Wood Lecture ““‘Society and
technology” by Sir Solly Zuckerman at 18.00 at John
Adam St., W.C.2.

20th. LER.E. & LE.E.—*“Computers and com-
munications in the control of train movement” by Dr.
D. E. N. Davies at 18.00 at the London School of
Hygiene & Tropical Medicine, Keppel St., W.C.1.

20th. R.T.S.—‘‘Automatic production testing of
colour receivers” by F. J. Wixley at 19.00 at the LT A,
70 Brompton Rd., S.W.3.

21st. LE.E. & LE.R.E.—Colloquium on ‘“Airborne
and Spaceborne computers” at 1000 at Savoy Pl,
w.C.2.

26th. B.K.S.T.S.—*“Paul Voigt's contributions to
audio” (various speakers) at 19.30 at the Royal Institu-
tion, 21 Albemarle St., W.1.

27th. R.T.S—“Television and data display tech-
niques in civil aviation” by J. O. Clark and L. E. Hardy
at 19.00 at the I.T.A,, 70 Brompton Rd., S.W 3.

31st. I.LE.E.—“Array thinning” by Dr. P. Matthews at
17.30 at Savoy P1.,, W.C.2.

BASINGSTOKE

5th. 1.LE.E.—*“Electronics and the haven finding art”
by W. T. Eastwood at 18.30 at the Technical College.

BATH
3rd. L.E.E. and LLE.R.E.—*Post Officc Tower” by S.
G. Young at 18.00 at the Technical College.
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BELFAST

11th. 1LEE. & L.E.R.E.—“Education in electronics
and its problems” by Prof. G. D. Sims at the Ashby Inst.,
Queen’s University, Stranmillis Rd.

BIRMINGHAM
13th. LER.E.—*The state of the art of sound
reproduction” by R. Fisher at 19.15 at the Dept. of
Electronic & Electrical Engineering, the University.
25th. R.T.S. & I.P.P.S.—Symposium on “Electronic
display systems” at the University.

BOURNEMOUTH

20th. LER.E.—“Thyristor electronics” by R. C.
Dancy at 19.00 at the College of Technology.

BRADFORD

12th. LE .E.—Faraday Lecture *Microelectronics” by
P. E. Trier at 19.00 at St. George’s Hall.

BRIGHTON

25th, .LE E.—“Integrated p.c.m. telephony bit by bit”
by H. B. Law at 18.30 at the College of Technology,
Moulsecoomb.

BRISTOL

13th. S.E.R.T.—“Switching logic circuits” by S. L.
Hurst at 19.45 at the Royal Hotel.

26th. LER.E. & B.C.S—*Machine intelligence” by
Dr. R. M. Burstall at 19.30 at the University.

CAMBORNE

11th. LEE. & LE.R.E.—“Industrial applications of
static logic” by G. Clarke at 19.00 at the College of
Technology.

CAMBRIDGE

13th. LE.E. & LE.R.E.—*Closed circuit television for
Education” by W. G. Beacon at 20.00 at the University
Engineering Labs, Trumpington St.

CARDIFF

21st. R.T.S.—"Lenses for television” by T. P. Scho-
field at 19.00 at Llandaff Technical College, Western
Ave.

31st. LE.E. & LE.R.E.—*Digital data transmission”
by M. B. Williams at 18.00 at the University of Wales
Inst. of Science & Technology.

CARMARTHEN

19th. LEE.T.E—*Lasers” by Dr. J. A. Jones at
19.30 at Pibwriwyd Rural Technical College.

CHELTENHAM

18th. LE.E.T.E.—"Medical electronics” by D. H.
Follett at 19.30 at the North Gloucester Technical
College, The Park.

CHRISTCHURCH

Sth. LE.E.—“Computer controlled telegraph
message switching” by J. A. Clark and B. Ogilvy-Morris
at 18.00 at the King’s Arms Hotel.
COSHAM

24th. LE E. Grads.—*Studio techniques in radio” by
D. G. M. Stripp at 1830 at Highbury Technical
College.
COVENTRY

6th. LE.E. & LLE.R.E.—"Pulse code modulation” by
G. H. Bennett at 18.30 at the Lanchester College of
Technology.
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DERBY

5th. LE .E.T.E.—*Electronic variable speed drives” by
C. J. Teece at 19.30 at the Demonstration Theatre,
E.M.E.B. Show rooms, Irongate.

DUMPFRIES

11th. LE.E.—*Thyristor control” by W. F. Dean at
19.30 at the Kings Arms Hotel.

EDINBURGH

12th. LE.R.E.—*“Automatic control of electricity
generation in a grid control area” by F. D. Boardman at
19.00 at the Napier College of Science & Technology,
Colinton Rd.

27th. L.LE.E.—Faraday Lecture “Microelectronics”
by P. E. Trier at 19.00 at Usher Hall.

FARNBOROUGH
6th. I.LE.R.E.—*“Modern methods of traffic control”
by D. G. Hornby at 19.00 at the Technical College.
18th. LE.E—"“The role of graphics in computer
aided design” by J. V. Oldfield at 18.30 at the Technical
College, Boundary Rd.

GLASGOW

13th. LE.R.E—'‘Automatic control of electricity
generation in a grid control area” by F. D. Boardman at
19.00 at the University of Strathclyde.

19th. LE.E.—*Electronic measurement as a guide to
archaeological research” by E. T. Hall at 18.00 at the
S.S.E.B., Cathcart House.

26th. LEE. Grads.—*“Computer core stores” by
R. G. Whyte at 19.30 at Strathclyde University.

GUILDFORD

26th. LE.R.E.—"“Circuit design
clectronics” by D. R. Hester at
Techmical College.

HOVE

11th. LE E.—*Application of transistor techniques to
relays and protection for power systems” by M. Legg,
F. L. Hamilton and J. B. Patrickson at 18.30 at the
S.E.E B, 10 Queen’s Gdns.

LEEDS

11th. LE.E..Grads.—Silvanus P. Thompson Lecture
“Colour television engineering” by C. B. B. Wood at
19.00 at the University.

20th. LE.R.E—"“Design of a TV Stwudio” by
P. Parker at 19.00 at the Dept. of Electrical & Electronic
Engineering, the University.

LEEDS

28th. S.E.R.T.—“Multiplex stereo broadcasting” by
D. Holdsworth at Kitson College of Engineering &
Science, Cookridge St.

and micro-
19.00 at the

LEICESTER

24th. LE.E. Grads.—'‘P.0. communications” by G.
M. Wash & B. Kennedy at 19.30 at the University.

LETCHWORTH
18th. 1L.E.E.—*Engincering in thyristor circuits” by
D. B. Corbyn at 19.30 at the College of Technology.

LIVERPOOL

12th. LE.E. Grads—*P.C.M. as applied to the Post
Office” by G. H. Bennet at 1900 at MAAN.WEB,
Industrial Development Centre.

17th. LE.E.—*"Early days in radio research” by Dr.
R. L. Smith-Rose at 18.30 at the University.

19th. LE.R.E.—*“Electronics in  high-vacuum
measurement” by R. G. Christian at 19.00 at the Dept.
of Electrical Engineering and Electronics, the Uni-
versity.

LOUGHBOROUGH

13th. LEE. Grads—Performance of brushless
synchronised motors” by R. Grigg and *“Electronics in
severe environments” by S. Bradley at 19.00 at the
University of Technology.

MALVERN

26th. LLE.R.E.—*“Reducing the cost of good
reproduction” by P. J. Baxandall at 19.00 at the Abbey
Hotel.
MANCHESTER

27th. R.T.S,, LE.E. & LE.R.E.—“The E.M.I. Colour
camera” by J. P. James at 19.00 at Granada Studios.
NEWARK

26th. LE.R.E.—*“Colour television” by H. V. Sims at
18.30 at the Technical College.
NEWCASTLE-UPON-TYNE

3rd. LERE. & I.LE.E—*Colour television” by B. J.
Rogers at 18.30 at Rutherford College of Technology.

5th. S.E.R.T.—“Closed circuit television” by ]. B.
Kitching at 19.00 at the Charles Trevelyan College,
Maple Terrace.

25th. LE E.—Faraday Lecture ““Microelectronics” by
P.E. Trier at 19.15 at the City Hall.

NEWPORT

28th. LLE.E —“Stercophonic broadcasting” by G. J.
Phillips at 18.30 at the Isle of Wight Technical College,
Hunnyhill.

PAISLEY

18th. LE.E.—*Computer aided instruction” by
Capt. G. Huggett at 18.00 at the College of Technology.
PLYMOUTH

Sth. R.T.S.—Fleming Memorial Lecture “Digital
methods in television” by A. V. Lord at 19.30 at the
studios of Westward Television Ltd.

21st. RT.S. & R.T.R.A—*“Colour television—con-
vergence and purity” by lan Nicholson at 19.45 at the
Continental Hotel.
PONTYPRIDD

28th. S.E.R.T—*Automatic control systemns” by
W. J. Lambert at 19.30 at the Glamorgan College of
Technology, Llantwit Rd., Treforest.

PORTSMOUTH

19th. LE.E. Grads.—*“Flexible modular data hand-
ling system for satellite use with particular reference
1o the Black.,Arrpw programme” by E. K. Crompton at
18.30 at the College of Technology.

PORT TALBOT

20th. I.E.E~—"Colour television receiver design and
maintenance” by G. D. Barnes at 18.00 at the Steel Co.
of Wales.
READING

17th. LEE.—“Automatic landing of aircraft” at
19.30 at the Great Western Hotel.

27th. LE.R.E.—*“Electronic components, past,
present and future” by G. W. A. Dummer at 19.30 at
the J. J. Thomson Physical Lab, the University.
ST. HELENS

27th. 1.E.E. Grads.—‘Ctitical path analysis and
P.E.RT.” by A. B. Hodgkiss at 19.00 at the Technical
College, Water St.
SEASCALE

13th. LE.E.—*“Concorde electronics” by H. Hill at
19.30 at the Windscale Club.

SOUTHAMPTON

12th. 1LEE. & ILERE.—“VLF. radio com-
munication” by R. D. Holland at 18.30 at the Lan-
chester Theatre, the University.

SWANSEA
13th. LE.E.—“The engineering of thyristor circuits”
by D. B. Corbyn at 18.15 at University College.

Conferences
and Exhibitions

Further details are obtainable from the
addresses in parentheses

LONDON

Mar. 10-13 Alexandra Palace
Physics Exhibition
(L.P.P.S., 47 Belgrave Sq., London S.W.1)

Mar. 10-13 Alexandra Palace

Scientific Instruments Exhibition
(Scientific Inst. Mftrs. Assoc., 20 Peel St., London
W.8)

Mar. 10-14 Earls Court
Medical Engineering and Automation Exhib.
(Industrial Exhibitions, 9 Argyll St., London W.1)
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Mar. 11-13 Kings Head, Harrow
Public Address Show
(Assoc. of Public Address Engrs, 394 Northolt Rd.,
Harrow, Middx.)

Mar. 25-29 Earls Court

Laboratory Apparatus & Materials Exhib.
(U.T.P. Exhibitions, Racquet Court, London E.C.4)

CAMBRIDGE

Mar. 26-28
Elementary Particles
(LP.P.S,, 47 Belgrave Sq., London S.W.1)

Selwyn College

CRANFIELD

Mar. 23-26 College of Aeronautics
Aerospace Instrumentation Symposium
(N. 0. Matthews, Department of Flight, College
of Aeronautics, Cranfield, Beds.)

MANCHESTER

Mar. 31-Apr. 3
Atomic and Molecular Physics
(LP.P.S,, 47 Belgrave Sq., London S.W.1)

The University

NOTTINGHAM

Mar. 25-27 The University
Interactions among Elementary Excitations
in Solids and Liquids
(ILP.P.S,, 47 Belgrave Sq., London S.W.1)

SOUTHAMPTON

Mar. 25-27
Lasers and Opto-Electronics
(LE.R.E,, 9 Bedford sq., London W.C.1)

The University

OVERSEAS

Mar. 2-11
Spring Fair
(Messchaus am Markt, DDR-701 Leipzig)

Mar. 4-8 Basel

Industrial Electronics Exhibition

(Sekretariat INEL 69, CH-4000, Basel 21)

Mar. 5-7 Washington
Accelerator Engineering & Technology
(E. H. Eisenhower, Center for Radiation Research,
National Bureau of Standards, Washington, D.C.
20234)

Mar. 5-16
British Industrial Exhibition
(Industrial & Trade Fairs, Commonwealth House,
New Oxford St., London W.C.1.)

Mar. 6-7 Huntington Beach
Acoustical Holography Symposium
(Douglas Advanced Res. Lab., McDonnel Douglas
Corp., 5251 Bolsa Ave., Huntington Beach, Cal.)

Mar. 6-11 Paris
Festival du Son
(Fed. Nat. des Ind. Electroniques, 16 rue de Presies,
Paris 15¢)

Mar. 12-14
Microwave Techniques
(H. H. Burghoff, Stresemann Allee 21, 6 Frankfurt/
Main 70)

Mar. 18-30
Electronics, Radio & TV Show
(Rassena Int. Elettronica, Via Crescenzio 9,
00193 Rome)

Mar. 24-27
Scientific Congress on Electronics
(Rassena Int. Elettronica, Via Crescenzio 9,
00193 Rome)

Mar. 24-27
LE.E.E. Convention & Exhibition
(LE.E.E., 345 E. 47th St., New York, N.Y. 10017)

Mar. 24-27 Munich
Semiconductor Device Research
(H. H. Burghoff, Stresemann Allee 21, 6 Frankfurt/
Main 70)

Mar. 24-28 Paris
Remote Data Processing
(Soc. Francaise des Electroniciens et des Radio-
electriciens, 10 av. Pierre-Larousse, Malakoff)

Mar. 25-27 Mannheim
Data Transmission
(H. H. Burghoff, Stresemann Allec 21, 6 Frankfurt/
Main 70)

Mar. 28-Apr. 2 Paris
Components & Electro-acoustics Show
(Fed. Nat. des Ind. Electroniques, 16 rue de Presles,
Paris 15¢)

Mar. 31-Apr. 2
Electrohydrodynamics
(Prof. J. Melcher, ¢/o Dept. of Elec. Eng., Massa-
chusetts Inst. of Tech., Cambridge, Mass. 02139)

Leipzig

Sao Paulo

Cologne

Rome

New York

Cambnidge
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New Products

Two Cossor Oscilloscopes

The CDU.150 is the commercial version of the
military CT.531 oscilloscope from Cossor which
has been chosen by the Government’s Joint Depart-
mental Radio and Electronics Measurements Com-
mittee to be the general purpose oscilloscope for
the armed forces. This double-beam ’scope has a
dc. to 35MHz bandwidth at SmV/cm sensitivity
and a 1-M Q input impedance shunted by 25pF.
The measuring accuracy is + 3% . Operating modes
are: channel one only; channel two only; alternate
sweep; chopped (25kHz); and added (channel one
+ channel two). The Y amplifiers can be cascaded
to give a ImV/cm sensitivity with a 3Hz to IMHz
bandwidth. The two timebases (A and B) can be
operated in- the following modes: A only, A inten-
sified by B, A delayed by B, and A delayed by B
gated. The 22-step control and a variable control
allows the A timebase to operate from 0.1us/cm to
2.5s/cm. The decade switched B timebase, which
has a ten-turn variable control, operates between
I#/cm to 10ms/cm. A five-times magnification
switch increases all sweep speeds on both timebases
by five (A, 20ns/cm; B, 0.2us/cm etc.). The X ampli-
fier can be switched from 100mV/cm to SV/em
with a bandwidth of d.c. to 3MHz. The rectangular
flat-faced 8 X 10cm single-gun mesh tube operates
at 12kV. Price is {470. The second ’scope from the
same stable is the CDU.120. This double-beam
instrument has a d.c. to 60MHz bandwidth at
S0mV/cm; increasing the gain to 1mV/cm lowers
the upper limit to 25MHz. The Y input impedance
is 1M Q shunted by 20pF and the gain can be set
to within 3% using the calibrated controls. Operat-
ing modes are: channel one only; channel two only;
alternate sweep; chopped (1MHz); and added
(channel one + channel two). If desired channel
two can be switched as a calibrated X amplifier
with ImV/cm sensitivity and a d.c. to 6MHz band-
width. The main timebasc has a range from
0.1us/cm to Ss/cm. A delaying timebase has a range
from 0.1 to 10 ms/cm switched in decade steps

with interpolation by a ten-turn multiplier. A
multiplication facility is available which increases
the speed of both timebases by a factor of ten
(10ns/cm). The timebase offers a large number of
switched facilities. The c.r.t. is a single-gun mesh
p.d.a. tube with an 8 X 10cm display area. The X
amplifier has a 500mV/cm sensitivity and a 6MHz
bandwidth. The price is £590. Cossor Electronics
Ltd, The Pinnacles, Elizabeth Way, Harlow,
Essex.

WW304 for further details

Micro-motor

A d.c. micro-motor with transistor regulator
equipment is announced by Sankyo of Japan. It
has no slipping parts, such as brushes and
commutator, and variable speed is obtained via
an electronic control circuit. Clockwise or anti-
clockwise revolution is possible by means of a
switch, the motor characteristics being the same
in either direction. The motor is designated model

1y

ZF 200 and it is available in 9 or 12 V d.c. versions.
The rated torque is respectively 1960 and
4940 uNm, and the current 280 and 350mA.
Speed can be regulated within the range
1000-3000 r.p.m. Starting torque is greater than
9800 uNm and starting time less than 0.5s.
Eight transistors and four diodes are employed.
The motor measures 46 X SO0mm. Sankyo Seiki
Manufacturing  Co. Lid, 17-2, 1-Chome
Shinbashi, Minato-Ku, Tokyo, Japan.

WW 305 for further details

I.C. Range for
Communications

Six integrated circuits from Plessey comprising a
new family, the SL600 series, are designed for
professional communications and are all fully
compatible. They are claimed to offer benefits to
transceiver equipment designers in terms of size
and performance. Devices in the range are the
SL610 (r.f. amplifier), 612 (i.f. amplifier), 621
(s.s.b. a.g.c. generator), 620 (VOGAD), 630 (audio
amplifier) and 640 (double balanced modulator).
All are priced at £6 6s 6d for quantities of 100 or
more. The SL610 wideband r.f. voltage amplifier
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is intended for use in the 2-76 MHz com-
munications band and offers a signal handling
capability of 250mV r.ms. The SL612 i.f. ampli-
fier has a voltage gain of 50 times and a band-
width of 0.1-15MHz. Designed for use in ss.b.
receivers, the SL621 ssb. a.g.c. generator will
follow fading signals but hold a fixed a.g.c. level
during pauses in speech. The SL620 VOGAD
(voice operated gain adjusting device) is claimed
to be the only commercially available i1.c. capable
of this function. It is designed to control the gain
of the SL630 when this device is used as a
microphone amplifier, and will hold the amplifier
output level between 70mV and 78mV r.m.s. for
a 35dB range of audio input. Having a gain of
40dB, the SL630 audio amplifier will operate
from any supply in the range —6V to —12V and
features a wide range logarithmic a.gc. facility.
The SL640 replaces the diode ring at frequencies
up to 76MHz. It eliminates transformers and
requires no external adjustment for balance. Ples-
sey Microelectronics, Cheney Manor, Swindon,
Wiltshire.

WW322 for further details

Temperature Measuring
Instrument

Surface temperatures in refrigeration systems
through to heating systems, or temperatures of
metal and plastics mouldings, can be monitored
by the Mini-T range of temperature measuring
instruments by Polkinghorne Industries. Three
basic models, priced at about £10 each, cover
respectively — 50 to 100°F (— 46 to 38°C), 100 to
250°F (38 to 121°C) and 250 to 400°F (121 to
204°C). Features include an accuracy of +2°F
with a linearity of 0.2%. Response time is 5 to 10
seconds. A 1m probe houses a thermistor
sensor. Operating power is obtained from an
internal stabilized power supply. The unit case
measures 76 x- 70 x 65mm and is constructed
of polystyrene. Polkinghorne Industries Ltd.,
Lillyhall Industrial Estate, Winscales, Workington,
Cumberiand.

WW 320 for further details

MF/HF Communications

Receiver

A new general-purpose communications receiver
by Redifon, model R550 ‘“‘Altair”, provides con-
tinuous frequency coverage from 200kHz to
30MHz. In the basic receiver, frequency synthe-
sizer controls are used to set MHz X 10, MHz X 1
and kHz X 100 with a direct reading digital dis-
play, the rest of the tuning process being carried
out on a v.f.o. dial. The v.f.o. has a 100kHz sweep
with digital read-out in steps of 0.1kHz. Further
subdivisions of the final digit give a resolution
down to 10Hz and a frequency accuracy of the
order of 20Hz. Frequency synthesis of the tuning
process can be completed down to 0.1kHz steps
with an optional add-on adaptor. The receiver is
solid-state and operates in c.w., m.c.w., d.s.b. and
s.s.b. modes. A second add-on adaptor is available
for is.b. reception. Front-end protection is pro-
vided against very strong aerial e.m.fs of up to
30V with additional fuse protection for e.m.fs in
excess of 30V. Interlinked front-end and inter-
mediate frequency a.g.c. systems are employed.
The a:g.c. has a 130dB range; a change of 110dB
in input signal results in an output change of less
than 1dB. Double conversion is employed with
intermediate frequencies of 38MHz and 1.4MHz.
Intermediate frequency bandwidths can be selected
at 0.2, 1 or 3kHz for c.w; 1 or 3kHz for m.c.w; 3,
6 or 12kHz for d.s.b; and 3kHz for upper or lower
sideband on s.s.b. or i.s.b. (or 6kHz to order). The
squelch level is adjustable and to guard against
incorrect setting the squelch does not completely
cut-off the output but reduces it by 26dB to indi-
cate that the receiver is still operative and to allow
wanted signals to be heard. Sensitivity can be as
high as 0.5uV for 0.5W af. output. Outputs


www.americanradiohistory.com

Wireless World, March 1969

include an internal loudspeaker and two earphone
sockets with separate provision for an external
loudspeaker. Also provided are a 600- 2 line output
and a 1.4-MHz i.f. (90mV across 50 £ output. The
receiver 1s normally operated from mains supplies
of 100/125V, 200/250V 47—63Hz and in emer-
gency it can be operated from a 24V d.c. supply.
Redifon Ltd., Communications Division, Broomhill
Road, London S.W.18.

WW 306 for further details

Frequency Synthesizers

Coming in three basic models, 622A, 633A and
644A, a range of solidstate frequency synthe-
sizers covering respectively 0-2MHz, 0-11MHz
and 0-40MHz is announced by Fluke Interna-
tional. The frequency increments on each are 1Hz
with 0.1Hz as an optional extra, and non-harmon-
ically related signals are at least 90dB below the
fundamental over the greater part of the frequen-
cy range of each type. Phase noise is also low, the
signal-to-noise ratio varying from 56dB on the
644A to 64dB on the 622A. All models include a

sweep /search oscilllator operating symmetrically
about the chosen frequency. In the sweep mode,
the triangular waveform employed obwiates hys-
teresis effects during the return sweep. The
provision of special configurations for particular
purposes is afforded by the modular design. Basic
prices including duty are: 622A £3567, 633A
£3338 and 644A £5749. Fluke International Cor-
poration, Greycaines House, Greycaine Road,
Watford, Herts.

WW 321 for further details

Pickup Arm and
Remote Cueing Unit

Decca have recently released for home market
distribution their International pickup arm and
the Deccalift remote pickup control. The Inter-
national p.u. arm employs magnetic bias compen-
sation with three magnets arranged in repulsion to
provide accurate neutralization of the forces
which draw the pickup head towards the centre of
the record. This is adjustable to suit different
playing weights. The only bearing surface in the
arm is an inverted jewelled universal pivot which
enables the arm t0 move both laterally and verti-
cally with negligible resistance to motion. Where
lateral and vertical damping is reqnired, a damp-
ing fluid, supplied in a container with the arm,
can be poured into a depression at the top of the
pickup barrel and allowed to trickle through into
a small chamber below, where it serves to retard
movement of the arm in all directions. Magnetism
is also used as the method of support for the p.u.
arm, thus reducing rumble and shocks to the
assembly. A novel way of checking the counter-
balance for correct playing weight makes use of a
length of solder, inserted in a slot behind the
counter-weight and cut to the length indicated on
a chart to simulate the required playing weight.
Adjustment is made for correct balance, after
which the solder is removed.

Deccalift is a motorized raising, lowering and
cueing device which can be controlled remotely or
from a switch on the motor-board. A 6V a.c.
supply is required for the motor which can be
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obtained from a valve amplifier heater supply or
via a mains voltage step-down transformer (a 6V
bell transformer would be suitable). The Decca-
lift is not recommended for use with autochang-
ers. Prices: International pickup arm 25gn, Dec-
calift 8gn. Decca Special Products, Ingate Place,
Queenstown Road, London, S.W 8.

WW 334 for further details

R.F. Heating Triode

The second of a series of industrial ceramic
triodes from E.E.V. is a forced-air cooled type
(BR1183) for industrial induction and dielectric
r.f. heating. In construction, the filament /grid
terminal is coaxial and the air-cooled radiator is
integral with the anode. Ceramics replace glass.
The BR1183 can operate at full ratings up to
50MHz, giving an output of 70kW under class C
unmodulated conditions. Overall nominal length
of the triode is 406mm and overall nominal
diameter is 254mm. Weight is 18kg English
Electric Valve Co. Ltd., Chelmsford, Essex.

WW 309 for further details

Gunn-effect Devices

Three new Gunn-effect devices announced by
Mullard operate over the frequency range 12 to
18GHz. The three devices have the development
type number 803CXY followed by a suffix to
indicate the power output. Devices with the suffix
A have an output of SmW; suffix B, 10mW; and
suffix C, 15mW. They are encapsulated in miniature
pill packages which are suitable for coaxial or
waveguide cavities. The devices require a supply
of only 6V d.c. and are suitable for use as local
oscillators in J-band (12—18GHz) radar systems,
test signal sources and transmitters and local
oscillators in miniature doppler radar equipment.
Mullard Lid,, Torrington Place, London, W.C.1.
WW 307 for further details

Video Test Equipment

Three companion video signal generators an-
nounced by E.I.L. of Haslemere are the TVT/1/PB
sine-squared pulse and bar generator, the
TVT/1/S sawtooth generator and the TVT/1 /LF
50Hz squarewave generator. All are designed as
transportable equipment and use semiconductors
throughout. Model /PB provides an output sig-
nal of 1V at 752 comprising a positive-going
sine-squared pulse of 100ns or 200ns period for
10 and SMHz bandwidth systems, a 25 u's dura-
tion bar and a negative-going sync pulse of 4.7 s
duration, with a repetitive time of 64 y s (625-line
TV waveform). Model /S also has a 1V 75Q
output comprising a sawtooth, superimposed
with a crystal-controlled colour sub<arrier wave-
form at 4.43MHz. It allows non-linear distortion
and differential phase/gain measurements 10 be
made on amplifiers and transmission systems.
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Preset controls allow adjustmient of line frequen-
¢y, sawtooth amplitude and sawtooth level. Model
/LF is a 50Hz squarewave generator superim-
posed with line suppression and sync waveforms
enabling low frequency response measurements
to be made of wideband systems. A 1V 75 Q
output is again provided, comprising a 20ms posi-
tive-going squarewave complete with 11ms blank-
ing pulses and 4.7 4 s negative-going sync pulses
with a repetitive time of 64 4 s. The sync wave-
form can be switched off while the unit is locked
to external line and field sources. All of the units
operate from 200-250V 40-60Hz a.c. and their
prices are: TVT/1/PB £120, TVT/1/S £140 and
TVT/1/LF £95. Electrocraft Instruments Ltd.,
Coombeswell, Farnham Lane, Haslemere, Surrey.
WW 329 for further details

Service Aids

Two hand-held pressurized container spray
products by Kontakt-Chemie of West Germany
with applications in the radio and television
field, have recently become available in this
country. One is a colloidal graphite product which
can be sprayed to any thickness to provide a
conductive coating. It adheres firmly to glass,
plastics and other smooth surfaces where it acts
as an effective screen. The other is a soldering
varnish for printed circuits where it functions
as a soldering agent and a protective coating
preventing the oxidization of platinums. It is
equally suitable for production work or service.
Each container holds 450g of fluid. The Graphit-
Spray 33, as it is called, costs 21s, and the
soldering lacquer SK10, 12s 6d. Special Products
Distributors Ltd., 81 Piccadilly, London W.1.

WW 308 for further details

Microwave Signal Sources

Continuous tuning over the frequency range
850 to 2150MHz is a feature of a new microwave
signal source, type 6055, by Marconi Instruments
Sanders Division. Of solid-state construction this
instrument includes internal amplitude modula-
tion, digital readout of operating frequency and
low residual f.m. of the order of 1 p.p.m. The
transistor oscillator, tuned by a resonant line
terminated in a variable capacitance, operates at
fundamental frequency. This frequency is indi-
cated by a four-digit mechanical counter. Maxi-
mum output is typically 100mW into a 50 Q
load: the square-wave modulation is at a nominal
frequency of 1kHz, variable over a 200Hz range.
The instrument contains its own power unit and a
wide range of coaxial components is available as
accessories. Dimensions of the 6055 are: 100 x
286 x 204mm and weight is Skg. Two further
microwave signal sources, types 6457 and
6458 are similar in design and complement
each other, the 6457 covering the range 1.5 to
SGHz and the 6458 the range 4 10 12GHz. The
instruments are highly stable and feature a direct
reading 1% frequency dial, internal sawtooth f,m.
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and square-wave a.m., and provision for external
modulation by sine or sawtooth waveforms. The
r.f. signal is klystron driven, a non-contacting
piston tuning the coaxial resonator. A high reso-
lution potentiometer, ganged to the tuning shaft,
forms part of an automatic tracking neiwork,
which maintains optimum reflector potential con-
ditions as the tuning is varied. Output from the
oscillator is drawn via a capacitive probe, which is
integral with the coaxial socket. The output level
is controlled by the probe’s penetration into the
resonant cavity. Both f.m. and a.m. can be applied
to the signal internally or externally. The internal
square-wave a.m. generator can be varied from 1
to 4kHz by a panel control. The sawtooth fim.
generator operates at 1.2kHz. Marconi Instruments
Lid., Sanders Division, Gunnels Wood Road,
Stevenage, Hertfordshire.

WW301 for further details

Clock Waveform Modules

A stable 1:1 mark-space ratio clock waveform
over a wide range of frequencies is offered in a
new series of digital clock modules (series 420)
from Arcturus Electronics. These are claimed to
be capable of driving most major types of i.c. logic
directly. Frequency stability is governed by an
external crystal providing an a.c. voltage which is
divided down ‘to give a dual-phase square-wave
output. A single 5-V power supply is required.
Connecting pins are spaced at multiples of
0.lin. for use with standard circuit boards.
Output frequencies are available in two
ranges of 50-500kHz and 500-5000kHz and out-
put “high” state voltage is 2.4V; “low” state 0.4V.
Epoxy resin encapsulation is used. Oscillator
crystals should be cut for parallel resonance at
twice the required frequency and a 32pF capaai-
tive load specified. Arcturus Electronics Ltd., 6
Cadogan Lane, Belgravia, London S.W.1.

WW302 for further details

R.F. Signal Generator

Details of two versions of an r.f. signal generator
covering the frequency range 150kHz-220MHz
have been released by Nombrex Lid. Standard
model 29-S operates on fundamentals with eight
bandspread scales and a scale frequency accuracy
within +1.5%. Output impedance is 60052 and
the average maximum output is 100mV. The
attenuator is calibrated 0-10 and is continuously
variable. Modulation depth is 0-100% variable,
and the modulation frequency is adjustable from
400 to 1000Hz. The instrument is powered by a
9V dry battery and there is stabilization against
battery voltage variation. Model 29-X is covered
by the same general specification as the 29-S but
in addition it incorporates a crystal oscillator
module providing harmonic calibration check
points on all ranges. Using the scale calibrator
panel control, which is common to both versions,
a check-point accuracy of +0.02% can be
achieved. Spin-wheel tuning is available as an
optional extra on both models. Dimensions of the

generator are 190 x 146 x 95mm and the price
is £20 (model 29-S); £27 10s (modet 29-X). Nom-
brex Ltd., Exmouth, Devon.

WW303 for further details

Stereo Tape Recorder

A successor to the Tandberg Series 12 tape recorder
is announced by Elstone Electronics. Called
Series 12X, it is a self-contained stereo record and
playback system using a new type of bias head
which the makers claim provides exceptional fre-
quency response at all speeds. The equipment
comprises two 10W transistor amplifiers and twin
internal loudspeakers, with a separate volume
control for each channel and bass and treble
controls. Available in 2- or 4-track three-speed
versions, signal-to-noise ratio is 58dB (4-track) and
60dB (2-track). Multiple track synchronized re-
cordings are possible. Two moving coil meters
indicate recording levels. The recorder is designed
for vertical or horizontal operation and costs
134gn. Elstone Electronics Ltd., Hereford House,
North Court, off Vicar Lane, Leeds 2, Yorkshire.
WW330 for further details

Integrated-circuit Tester

A simple go/no-go tester which performs func-
tional operation tests on logic i.cs has been pro-
duced by the Aritech Corporation and is being
marketed by Litton Precision Products. No pro-
gramming is needed since the tester will circulate
any initial conditions required by the device
under test. Each device is put through a se-

quence of tests, with each test taking Sms, and
a rotary switch on the front panel enables the
selection of conditions of r.tl., d.t.l, t.tl. and e.cll.
logic. A range of adaptors is available for any i.c.
family having up to 16 pins. Litton Precision
Products, 95 High Street, Slough, Bucks.

WW327 for further details

Microwave Power Meter with
Easy Zero Set

A microwave power meter which, with associa-
ted thermistor mounts, covers the range 10MHz
to 40GHz, features what is described as automatic
zero set. This means that instead of manually
adjusting a control to zero the meter before
making a measurement, the operator merely de-
presses a toggle switch momentarily. Once zero has
been set on the most sensitive range, it remains
accurate within 0.25% when switching from range
to range. The meter (type 432A) has an accuracy
of 1% of full scale on all ranges over tempera-
tures of 0-55°C. Full-scale measurement ranges
are from 10uW to 10mW. The temperature-
compensated thermistor mounts are the same as
those supplied with the existing 431 series power
meters. These cover a frequency of 10MHz to 18
GHz in coax and 2.6 to 40GHz in waveguide.
Performance improvement oOver previous power
meters results from the use of d.c. to drive the
meter’s thermistor bridge circuits rather than the
conventional a.f. bias current. Thermoelectric vol-
tages from a.c. bias in the thermistors no longer
affect measurement accuracy, thus enabling
the 1% accuracy to be specified. Model 432A is
manufactured in the U.K. and is priced at £227.
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A built-in rechargeable battery pack fup to 24
hours’ operation on one charge), is available for an
additional £42. Hewlett Packard Ltd,, 224 Bath
Road, Slough, Bucks.

WW304 for further details.

Amateur Band Mobile Aerial

A 2-metre-band (144-146 MHz) aerial for the radio
amateur has been developed by Bantex from the
construction design employed in their existing
half-wave aerial in use with v.h.f. commercial
mobile equipment. The aerial can be trimmed for
best performance at operating frequency and a
special base allows easy mounting on a car roof or
wing. Bantex whip aenals are embedded in a glass
fibre sheath, thus providing protection against
corrosion. Price including carriage: £5 2s. Bantex
Ltd., Truro House, Mark Road, Hemel Hemp-
stead, Hertfordshire.

WW328 for further details

Photo-electric Lighting Con-
trol

A lighting control unit for controlling lighting
loads up to 10A at 250V a.c. without the need for
separate contactors is offered by Photain Controls.
It is suitable for the control of street lighting,
loading bays, neon signs and all types of outdoor
lighting. The new unit, type 250-10, comprises
two main parts: a base with socket and mounting
bracket, and a translucent plastics domed housing
with plug, and containing the electronic circuit-
ry, photoconductive cell and switching relay. A
60-second time delay prevents operation of the
unit during short-term variations in ambient
lighting intensity, and protection is provided
against damage caused by mains voltage surges ot
lightning. Price: £12 19s 6d. Photain Controls
Ltd., Randalls Road, Leatherhead, Surrey.
WW331 for further details

Moisture-removing Chemical
Spray

Wet electrical equipment can be recovered from
corrosion by timely use of their water displacing
fluid say the makers of Rocket WD-40, which is
supplied in an aerosol container and which re-
moves moisture from contact with metal, rubber
and plastics surfaces. Electric motors and other
moisture-sensitive machinery suffering water da-
mage in a fire can be quickly returned to working
order if they are ‘‘de-watered” within 36 hours.
The fluid can also be sprayed on ignition com-
ponents where ignition failure is caused by mois-
ture due to flood or damp conditions, or in any
position where rust prevention is required. Two
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sizes of WD-40 are available at 9s 9d and 16s 9d.
U.K. distributors: Cadulac Chemicals Ltd., The
Bridge, Radcliffe, Lancashire.

WW 318 for further details

Low-cost Reed Switch

A dry reed switch which can cost as litile as 6d
each in bulk quantities is being offered by the
M-0O Valve Company. Its hermetically sealed con-
tacts provide fast switching and long life. Known
as type RCX, the reed is rated to switch SW
resistive loading and the contact resistance is not
greater than 150m 2. Suitable application is
where reliable low-level fast switching is required.
Overall length of the glass encapsulation is 27mm.
The M-O Valve Co. Ltd., Brook Green Works,
Hammersmith, London W.6.

WW 319 for further details

P.C. Board Assembly Unit

An adjustable unit into which printed circuit
boards of various sizes can be inserted for the
purpose of assembling components has been an-
nounced by Kingham Electronics. It will accept
boards up to 255 x 255mm, or numbers of
smaller sizes up to 3.2mm thick. A hinged mecha-
nism allows the board to be turned over ready for
cropping and soldering and an adjustable rubber
pad retains components of varying heights. A
turntable is fitted 1o allow the board to swivel.
The unit, type KAPCBU, measures 305 x 330 x
130mm  high. Kingham Electronics Ltd., 17
Briary Wood Lane, Welwyn Heath, Herts.

WW 317 for further details

Bipolar L.S.1. Array

Custom designed l.s.i. circuits in which standard
wafers diffused with groups of functions can be
interconnected to suit a user’s particular require-
ments arc made possible by the 4500 Micromatrix
system introduced by SGS Ltd. A series of
cellular arrays complete except for metal intercon-
nection layers are produced in volume and stock-
ed at their factory. The interconnection pattern
of cell functions is determined by the customer
and interconnections are carried out at the fac-
tory. The 4500 array comprises eight cells, each
containing four 4-input NAND gates, and it can
be used to perform any function that can be
carried out with 32 NAND gates and 28 bonding
pads. Chip size is 80 X 100mm with an active
area of 600kmm’. The Micromatrix can be pack-
aged in a variety of ways depending on the
number of pins and the form factor required.
SGS (United Kingdom) Ltd., Planar House,
Walton Street, Aylesbury, Bucks.

WW 336 for further details

Lower-power F.E.T.
Operational Amplifier

A quiescent current of only 500 u A characterizes
the microcircuit f.e.t. operational amplifier model
1402 from Philbrick Nexus Research Lid. Power
supply voltages can be from + 4V to + 24V. The
unit is housed in a TO-8 case. The input impe-
dance of the amplifier is 10'* Q. Bias currents of
10 pA and low wideband noise for both voltage
and current are also f.e.t. characteristics. Phil-
brick-Nexus Research, 8la North Street, Chi-
chester, Sussex.

WW 348 for further details

Data Communication
Modules

For use in high-speed data transmission systems,
requiring a square-wave pulse with fast rise and
fall times, a range of modules are available from
C.P. Clare Electronics Ltd. Operating speeds are
up to 350 bauds with bias distortion down to 1%
for specified drive conditions. The square-wave
output is bounce-free, and has a rise time in the
nanosecond region. Contact efficiency is high, and

transfer ume is of the order of 0.5 ms. Complete
isolation of 1000 M is typical and the sealed
contacts are capable of switching 100 W. Using
solid-state single-or double—current drive gives an
interface where drive power can be as low as 10
mW. To give minimum distortion at a specified
frequency for transmission control, the module is
adjusted on square-wave drive. For reception
control, the module is adjusted on sine-wave
drive. C.P. Clare Electronics Ltd., 43 Clarendon
Road, Watford, Herts.

WW 347 for further details

Variable Counter/Timer

A new addition to Plessey’s range of devices based
on r.t.l logic is a variable counter /divider, type
SP260, comprising four binary counter elements
arranged as a parallel clock counter. Any division
ratio from 2 to 16 can be set by means of external
connections, and control inputs are provided for
selection between the full count of 16 or any
other set division. Encapsulation is 14-lead flat-
pack. Plessey Microelectronics, Cheney Manor,
Swindon, Wiltshire.

WW 324 for further details

Tunable Pulse Magnetron

For use in linear accelerators, where a long pulse
is required, English Electric have produced a
mechanically tuned 1300kW S-band pulse mag-
netron, type M5058. Operation is possible with a
pulse length up to 5 us, giving a peak output
power of 1300kW and a mean output power of
2kW. This new model has the same mechanical
outline as M5015 which is for use in short pulse
accelerators. Both magnetrons are tunable over
the range 2994 to 3002MHz. The tuner mecha-
nism is of low torque and is suitable for remote
control by servo units via a flexible drive. Effi-
cient cooling is ensured by an integral water-
jacket. The cathode construction is sturdy: to
minimize both frequency and power variations
when the magnetron is orbited about a horizontal
axis. English Electric Valve Company Ltd.,
Chelmsford, Essex, England.

WW 346 for further details

2 Watt 1.C.

Audio Amplifier

Two watts maximum output, 8mV sensitivity
and a wide range of possible supply voltages (9V
to 27V) are attractive features of the integrated
circuit amplifier PA 237 made by General Electric
(U.S.A.). The package is dual-in-line with 8 leads
and a heat transfer tab. It is offered from stock at
28s by Jermyn Industries, Vestry Estate, Seven-
oaks, Kent.

WW 344 for further details

High-voltage Logic
Complementing their existing 9109 and 9112
high-level logic/c.csl. interface clements, SGS
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Ltd. have introduced type 9110 d.il. device
comprising six high-level DT uL gates without
input diodes to ¢nable more complex functions
such as flipflops or shift registers to be con-
structed. Main areas of application are those
where the use of c.csl. is not possible due to
either high voltage supply or high noise. The
9110 has a Vgc operating range of 12-20V,
minimum d.c. noise immunity of 6.5V and a.c.
noise immunity of 10V at 150 ns. Output swings
can be up to 18V and it will operate with high
capacitance loads. SGS (United Kingdom) Lid.,
Planar House, Walton Street, Aylesbury, Bucks.
WW 332 for further details

Dual Transistors

Two low-cost n-p-n silicon planar dual transistors
are available froom Texas Instruments Ltd. They
are packaged in 6-lead TO-S cases and are espe-
cially suitable for low cost a.c. and d.c. amplifiers
and applications where good thermal tracking
between stages is required. Both devices have 50
volt BVcgo leakages below 100na and minimum
hgg of 25 at 100uA and 40 at 10mA collector
current. Typical fT is SOMHz. The component
transistors of type BCW25 are matched to better
than 0.7/ gz ratio, with V gg. differential of
20mV which varies less than 20mV per °C. Type
BCW26 is an un-matched dual pair. Texas In-
struments Ltd., Manton Lane, Bedford.

WW 345 for further details

Transcription Unit and
Preamplifier

Two audio items from the Goldring company,
shown for the first time at the Hi-Fi '68 Exhibi-
tion in Dusseldorf, were a transistor preamplifier
unit, and the GL75 transcription unit mounted
in a teak cabinet with a hinged Perspex cover and
designated GL75 /P. The GL75 transcription unit
employs a mains-operated 4-pole constant velocity
motor and a 4kg non-magnetic turntable. Wow,
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flutter and rumble measurements accord to DIN
specifications. The pickup arm is fitted with
counterbalance weight and bias compensation and
has a tracking error claimed to be +0.8%. A
removable pickup headshell can accommodate any
cartridge. Model VV7 stereo preamplifier 1s de-
signed for coupling high quality magnetic car-
tridges to less sensitive amplifiers and it is small
enough to be mounted under the turntable. It
has its own mains power unit and provides a gain
of approximately 40dB at 1kHz. Two silicon
transistor stages are employed in each channel.
The VV7 measures 120 x 50 x 40mm and
weighs 170g. Unit prices: GL75 /P £44 2s 8d, VV7
£8 10s. Goldring Manufacturing Co. (Gt. Britain)
Lid., 486488 High Road, Leytonstone, London,
E.l11.

WW 335 for further details

Miniature Thyristors

Cole Electronics of Croydon have announced that
they are marketing a range of Siemens miniature
thyristors in plastics housings. Four pd.v. ratings
are available between 100 and 700V, the higher
rating permitiing operation at normal mains vol-
tage. Maximum d.c. current ranges from 0.85A in
a half-wave circuit to 2.4A in a three-phase
bridge using six thyristors with unsupported
wiring (T,, = 45°C). Equivalent current ratings
when the devices are chassis mounted are
3—6.6A. The minimum trigger voltage at Ty =
25°C, at which all devices will fire, is 3V and
the maximum continuous gate voltage which will
not initiate turn-on is 0.2V. Cole Electronics

Ltd, Lansdowne Road, Croydon, Surrey,
CR9 2HB.
WW 342 for further details

Single-digit Indicator Tube

A numerical indicator tube type XNS1 by Hivac
contains only the digit ““1” and measures 6.4mm
diameter by 38mm. The makers claim that it
effectively doubles an instrument’s display range,
e.g. 999 becomes 1999. The XNS1 provides the
same character height of 16mm and glow charac-
teristics as other side-viewing tubes in the Hivac
range and is available with a clear bulb or with

red or amber lacquer filters. Hivac Ltd,
Stonefield Way, South Ruislip, Middx.
WW 340 for further details

Differential Volume Control

Now available for use as a balance control for
low-impedance twin speakers is Reliance Controls’
type MWD wirewound potentiometer, a vanation
of existing type MW. Type MWD is less than
26mm in diameter and is supplied with resistances
to suit customer requirements. Using a double
wiper technique, a reasonably constant impedance
is maintained in a circuit while giving control of
volume between two outputs. Reliance Controls
Ltd., Drakes Way, Swindon, Wilts.

WW 338 for further details
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V.H.F. Transistor

Transistor type 2N3209 by S.T.C. is a 400 MHz
p-n-p epitaxial device packaged in a TO-18 case.
It 1s designed for saturated and non-saturated
switching at collector currents of up to 200mA

and for r.f. and i.f. amplifier and oscillator aircuits
up to 100MHz. It has a low saturation voltage
and a Vicgo rating of 20V. S.T.C. Semiconductors
Ltd., Footscray, Sidcup, Kent.

WW 333 for further details

Miniature Diode Modulator

Weighing only 0.05kg and measuring 35.6mm long,
p.in. diode modulator type 6053/3 has been
introduced by Marconi Instruments for
use where cable length or available space is
critical. It covers the frequency range 7.5 to
12.4GHz, and applications include amplitude mo-
dulation, r.f. switching and signal source level-
ling. Insertion loss is 0.75dB unbiased, and a

forward bias current of approximately 10mA
applied the attenuation obtained is greater than
20dB. The frequency range can be extended for
applications where an increase in insertion loss
can be tolerated. The modulator uses o.s.m.
connectors and the r.f. centre conductor is d.c.
earthed, requiring no d.c. blocking capacitors.
Marconi Instruments Sanders Division, Gunnels
Wood Road, Stevenage, Hertfordshire.

WW325 for further details

TO-8 Photocells

Adding to their existing range of TO-18 and TO-5
size photocells, Teknis are now marketing a series
of larger photocells in TO-8 style. The new range
is designated VT500 and is available in cadmium
sulphide and cadmium selenide materials with
peak spectral responses ranging from 515nm to
675nm. Power dissipation is 0.5W at 25°C, but
up to 2W can be dissipated with an adequate heat
sink. Maximum voltage is 300V and the resistance
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tolerance is 334% at 21.5 Ix. Teknis Lid,, 31
Stoke Road, Guildford, Surrey.
WW 339 for further details

Low-cost diodes

The Fagor ‘KSK’ range of 1A, 200 to 1500V
(piv.), silicon diodes can withstand non-
recurrent surge peaks of 40A and repetitive peak
currents of 5A. They are suitable for direct
printed circuit board mounting, and available
from the C.G.S. Resistance Co. Ltd., Marsh
Lane, Gosport Strect, Lymington, Hampshire,
S04 9YQ.

WW 310 for further details

I.C. Op. amp

Analog Devices’ model 801 ic. operational
amplifier has 4 X 10°A maximum bias current,
making it especially useful in circuits for active
filters, integrators, and current-to-voltage
converters. This model supersedes the 709,
but is mechanically compatible, allowing direct
substitution in existing layouts. The differential
input impedance of the 801 is a minimum of
25M  while the common mode impedance is a
minimum of SOOMQ . Analog Devices Ltd., 38/40
Fife Road, Kingston upon Thames, Surrey.

WW 311 for further details

X-Y Recorder

A d.c. servo-system, self-lubricating potentiometers
and a sapphire-tip pen to reduce wear and
climinate clogging—these are features of the
X-Y recorder model 530 from Honeywell. A low-
impedance motor drive allows 2% maximum
overshoot while the servo system allows a
20in/s slewing speed (at 240V/S0Hz). The
differential input is floating and guarded on
each axis. There are five ranges from 1mV/in
to 10V/in, plus X 10 vernier to 100V/in. There
is also an optional timebase with + 1% short term
accuracy at room temperature. Price: [641.
Test Instruments Division, Special Products
Group, Honeywell Controls Ltd., Eaton Road,
Hemel Hempstead, Herts.

WW 312 for further details

Vector Function Module

Average or r.m.s. values of a signal, or the square
root of the sum of the squares of two signals can
be calculated by a vector function module, type
4352, introduced by Philbrick-Nexus. It is an
encapsulated unit measuring 70 X 40 X 22mm and
it can be used where average, r.m.s. or \/ X* + Y?
functions must be provided. It replaces servo
mechanisms for \/X° + Y° computations deliver-
ing an output into a 5-k Q load without external
circuitry. Accuracy is said to be +3% over a wide
range of temperatures. The module can be applied
as a data-processing tool, as a data-monitoring
system to combine quadrature inputs for presenta-



www.americanradiohistory.com

Wireless World, March 1969

tion as a single variable, and as a component in
manufactured equipment. Averaging and r.m.s.
operations are based on filtered values of one input
signal with the output appearing as a positive
voltage. The operation /X* + Y? is based on
instantaneous value of the function. Price [106.
Philbrick-Nexus Research, 8la North Street,
Chichester, Sussex.

WW 313 for further details

Control Knobs

A family of collet-fixing control knobs in four
styles and in grey, black and red has been an-
nounced by Radiatron Ltd. The knobs are de-
signed to accept a wide range of push-on com-
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ponents such as pointers and figure dials, skirts,
caps, etc. Knob diameters are 9, 10, 14.5, 21, 28
and 36mm, and spindle sizes 3, 4, 6, 8, 10mm,
lin, and }in. Radiatron Lid., 7 Sheen Park,
Richmond, Surrey.

WW 337 for further details

Monolithic Crystal Filters

A standard range of 10.7MHz monolithic crystal
filters, manufactured by Collins Radio of Newport
Beach, California, can now be obtained from G. A.
Stanley Palmer Ltd. Bandwidths range from 3
to 30kHz at 6dB, with a maximum of 100dB

rejection and a 3 to 1 shape factor. Operation is
possible from  40° 10  85°C. The complete
range is supplied in flat pack cases. G. A.
Stanley Palmer Ltd., Island Farm Avenue, West
Molesey Trading Estate, Surrey.

WW 314 for further details

Digital dB Meter

A commercial equivalent of a digital dB meter
originally designed for the Post Office is now avail-
able from Advance Electronics and is designated
type DBM2. This is a portable instrument providing
measurement and display of level over an 80dB
range (420 to —60dBm ref. ImW in 600 ), and
employing i.cs. Display is by three end-view neon
indicators with polarity symbol. Range selection is
automatic in 5dB steps with an overriding “lock-on
range” facility to hold any existing range between
measurements for rapid point-to-point readings of
similar values. Calibration accuracy of 0.1dB +1
digit is quoted for the frequency range 100Hz 10

10kHz, but the instrument may be used outside
these limits for level comparison in the range
S0Hz to 30kHz. Advance Electronics Ltd., Roebuck
Road, Hainault, Essex.

WW 315 for further details

Synchro/Resolver Bridges

Intended for synchro, resolver and servo system
testing, Astrosystems Inc. of America has intro-
duced a range of bridges featuring 1 to 0.0001 deg
resolution with arc accuracy of 2s. These units are
direct readout inductive instruments which com-
bine the function of a decade synchro bridge and
a decade resolver bridge. They are entirely passive,
being constructed from precision toroidal trans-
formers which are wound to accuracies of better

than one part per million. A full 360° range is
provided and, due to the low output impedance,
the output is insensitive to pick-up and loading
errors. When there is a difference in angular posi-
tion between the bridge setting and the input
synchro-resolver angle, the bridge produces an
error signal proportional to the angular difference.
When the input synchro-resolver signal is equal to
the bridge setting, the error signal is zero volts, or
nulled. U.K. agents: Litton Precision Products, 95
High Strect, Slough, Bucks.

WW 316 for further details

Contactless Potentiometer

In applications where a contactless type of poten-
tiometric device is desirable, such as in coal mines
and other underground installations, Salford
Electrical Instruments have introduced an
infinite resolution linear potentiometer
based on the variable capacitor principle. To avoid
making contact to a moving capacitor plate the
unit is constructed of two capacitors effectively
connected in series. One plate of each capacitor
is varied and contact is made to the two fixed
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plates. When used with suitable electronic
circuitry, this capacitor provides a d.c.
output voltage which varies in magnitude in
direct proportion to the sensing shaft position.
The ratio of output voltage to shaft
position can be maintained linear to better
than 1%. The associated electronic circuit
is constructed on a printed board inside the
potentiometer body. Salford Electrical Instruments
Ltd., Barton Lane, Eccles, Lancashire.

WW 323 for further details

Transistor Tester

The latest portable tester for checking the
leakage current and current gain of bi-polar
transistors comes from R. M. S. Instruments of
Chertsey. The instrument, type TT1, will measure
current gain anywhere in the region of SuA
to 100mA, thus enabling circuit operating
conditions to be reproduced. It is powered
by an internal 9-V battery which provides the
collector voltage. Indication is given on a 76mm
moving-coil meter and a calibrated dial. The
TT1 measures 230 X 150 X 75mm and weighs
1.36kg. R. M. S. Instruments Ltd., 24 Guildford
Street, Chertsey, Surrey.

WW 326 for further details

New Resistor and Capacitor
Range

Two new products added to the Dubilier range are
metal glaze resistors and tantalum capacitors. The
resistors are 6.5mm long and will carry up to }W
at 70°C. Load life stability at }W rating is typically
+0.65% . Available in 1, 2 and 5% tolerance. The
tantalum capacitors are plain foil versions featuring
wide temperature and long shelf life characteristics
with a claim for high reliability. They will also
withstand high ripple currents and have good
thermal stability. Capacitance range is in the E 12
series (0.33uF to 220uF) of preferred values with
peak working voltages between 6.3V and 160V.
Dubilier Condenser Co (1925) Ltd., Ducon Works,
Victoria Road, North Acton, London W.3.

WW 341 for further details

Small Car-radio Tuner

What the makers believe to be the world’s smallest
press-to-lock car-radio tuner unit is now in produc-
tion at the factory of Sydney Bird & Sons. Known
as the Cyldon type AS50 it was developed to meet
the trend by car designers of allocating less space
for the radio unit (frontal presentation and parti-
cularly recess depth). Although the radio circuitry
presents no problems the provision of a mechanical

press-button tuner is a limiting factor. The AS50
tuner dimensions fall within requirements specified
by an international study group for a 177.8 X
50.8mm aperture, and it is not more than 50.8mm
deep. Five press-buttons can be fitted and up to
six coils if a.m./f.m. operation is required. Perme-
ability tuning is used and button travel does not
exceed 96mm. Reset accuracy is better than 2kHz.
Sydney Bird & Sons Lid., Cyldon Works, Fleets
Lane, Poole, Dorset.

WW 343 for further details
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Test Your Knowledge

Series devised by L. Ibbotson* B.Sc., A.inst.P., M.ILE.E., M.I.E.R.E.

10. Telecommunications Fundamentals

1. The rate at which information can be
passed through a telecommunication channel
depends on

(a) the carrier frequency

(b) the bandwidth

(c) the transmission loss

(d) the transmitter power.

2. The bandwidth required for television
transmission is of the order of

(a) 100Hz

(b) 15kHz

(c) 470kHz

(d) 4MHz.

3. If music is to be transmitted over a carrier
telephone system, three speech channels are
normally used for one music programme.
This 1s necessary
(a) to reduce the risk of interference from
adjacent channels
(b) to provide sufficient bandwidth to
accommodate all the important sound fre-
quencies
(c) to reduce phase distortion
(d) because of the greater dynamic range
of music compared to speech.

4. Two trains of rectangular pulses of voltage,
each with a pulse repetition frequency of 1000
pulses per second, have pulse lengths of 1
microsecond and 10 microseconds respectively.
If each pulse train were applied in turn to the
input of an ideal low-pass filter with a cut-off
frequency of 100kHz the output would be

(a) a 1kHz sine wave in each case

(b) similar to the input for the shorter

pulses; a train of non-rectangular pulsesin

the case of the longer pulses

(c) similar to the input for the longer pulses;

a train of non-rectangular pulses in the case

of the shorter pulses

(d) a train of non-rectangular pulses in

both cases.

5. Any two-port network having a 6dB loss will
give
(a) an output power which is one-quarter of
the input power

*West Ham College of Technology, London, E.15.

(b) an output voltage which is one-half of
the input voltage

(¢) an output, voltage which is 0.707 of the
input voltage

(d) an output power which is 0.707 of the
input power.

6. One of the following forms of distortion
cannot be produced by a transmission line
(a) attenuation distortion
(b) phase distortion
(c) group delay distortion
(d) harmonic distortion.

7. Two sinusoidal voltages of different fre-
quencies are applied in series to a diode. The
current which flows will contain sinusoidal
components
(a) at the two applied frequencies only
(b) at the two applied frequencies and har-
monics of them only
(c) at the two applied frequencies and
their sum and difference frequencies only
(d) at the two applied frequencies and har-
monics of them, and at sum and difference
frequencies of all these.

8. The method of dividing a signal circuit into
channels by ‘“time division multiplex” can only
be used for the transmission of

(a) speech and music

(b) single- sideband  suppressed - carrier

amplitude modulated signals

(c) frequency modulated signals

(d) pulse modulated signals.

9. The amplitude of a signal of which the
highest frequency component is F hertz is to
be sampled at intervals of time with the pur-
pose of generating a pulse modulated signal.
For the pulse modulated signal to specify the
original signal completely

(a) 1s impossible

(b) the sampling rate must be greater than

F samples per second

(c) the sampling rate must be greater than

2F samples per second

(d) the time duration over which a sampleis

taken must be greater than 1/F seconds.
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10. An audio frequency amplifier cannot em-
ploy valves or transistors working in

(a) Class A conditions

(b) Class AB conditions

(c) Class B conditions

(d) Class C conditions.

11. The application of negative feedback to an
aperiodic amplifier generally results in
(a) an increase in bandwidth and a decrease
in distortion
(b) a decrease in bandwidth and an increase
in distortion
(c) an increase in bandwidth and an increase
in distortion
(d) a decrease in bandwidth and a decrease
in distortion.

12. With reference to a radio frequency power
amplifier the disadvantage of Class C oper-
ation compared to Class B is that
(a) 1t is less efficient
(b) it cannot be used when the signal to be
amplified is amplitude modulated
(c) Class C amplifiers are prone to oscil-
lation
(d) Class C amplifiers cannot be used in
push-pull.

13. A transmission line having a characteristic
impedance R + ;X is fed by a generator with
an internal impedance which is also R + jX.
Maximum power will be delivered to a load
connected to the line if the load impedance is

(@ R +jX
(b) R — jX
(c) R
(d jX.

14. The signals from a teleprinter operating
at a speed of 50 bauds are amplitude modul-
ated on to a carrier. The minimum theoretical
bandwidth required for transmission is

(a) SOHz

(b) S00Hz

(c) 4,000Hz

(d) 10,000Hz

15. Above 100MHz twin wire transmission
line is rarely used, coaxial cable being pre-
ferred. The main reason for this is that at these
frequencies
(a) twin line becomes lossy due to the in-
creasing resistance of the wires
(b) suitable coaxial cable is easier to make
than suitable twin line
(c) twin line radiates away a lot of energy
(d) the fact that the outer of coaxial cable
is at earth potential 1s advantageous.

16. Telephone lines are sometimes “‘lump
loaded” with inductance at uniform intervals.
The purpose of this is

(a) to reduce attenuation

(b) to make the line non-dispersive

(¢) to reduce cross-talk

(d) to eliminate high frequencies.
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World of Amateur Radio

Amateur Television

An international amateur television con-
ference is to be held in Armentieres, France,
during the week-end April 19-20, 1969,
when it is expected that enthusiasts from
several European countries will join the
increasing number of French amateurs who
are interested in television transmitting. Mr
Cassanhiol (F3DD), 13 rue de Bellevue,
Paris, will furnish full details of the pro-
gramme which will commence at 0900 hours
on Saturday, April 19. Cars will be available
at Calais to drive overseas visitors direct to
the conference, to which ladies are cordially
invited.

Considerable interest in amateur televi-
sion is reported from different parts of Bel-
gium. Among the most active stations are
ON4TG /T (Mons) and ON4HV /T (Antwerp)
both of whom continue to arrange excellent
local demonstrations. ON4GG, ON4HC and
ON4ZZ have all constructed equipment for
the reception of transmissions from
ON4HV /T and all report the clarity of vision
1s equal to that offered by the local Channel
10 commercial station. Signals have also been
received from ON4ZK /T. All vision transmis-
sions take place on frequencies around
43475 MH:z while sound is transmitted
around 144.54 MHz. ON4HV/T uses a
QQEO03 /20 valve for transmitting which pro-
duces a mean carrier level of about 8 watts.
A 40-element collinear is used as the aerial
array.

I.A.R.U. Region I Conference—1969

With less than three months to go before
the Seventh Triennial Conference of I.A.R.U.
Region I Societies opens in the Hotel Metro-
pole, Brussels, on May 5th, more than half
the subscribing member societies in the
division have intimated their intention to be
represented. Conference proposals and con-
tributions have been received from a dozen
societies and these are now being issued as
Brussels Conference (B.C.) documents. Sub-
jects to be discussed range from a German
proposal to establish a system of world
beacon stations, to a number of Russian
proposals designed to give greater pro-
minence to the treatment of amateur radio as
a sport with the annual award of gold, silver
and bronze medals to the leading ‘‘radio
sportsmen”. Proposals to limit the number of
contests and certificates will be discussed,
together with a range of v.h.f. subjects put

forward by the R.S.G.B,, including one for
wider use of the s.s.b. mode of transmission
in the v.h.f. bands. The R.S.G.B. will also
propose that more consideration be given to
plans for reporting to official sources the
persistent presence of non-amateur stations
in “exclusive’” amateur bands. The R.S.G.B.
was the first society to set-up an “Intruder
Watch” and its methods of reporting “in-
truders” are to be reported upon fully to the
conference. The conference is being orga-
nized locally bv the Belgian national society
(U.B.A.) and the conference secretary 1s your
contributor.

Canadian Licence Fees

Representatives of the A.R.R.L. Canadian
Division, the Canadian Amateur Radio
Federation, the Radio Amateurs of Quebec,
the Saskatchewan Amateur Radio League
and the Nova Scotia Amateur Radio Associ-
ation recently met the director of the tele-
communications bureau of the Canadian
Post Office Department to discuss the pro-
posal to increase by 400% the annual licence
fee charged to Canadian radio amateurs.
Among the interesting facts disclosed at the
meeting was that approximately 75% of all
Canadian licensed amateurs hold an
advanced amateur certificate and that the
number of cancellations during the past year
(414) had been four times normal. There
were 11,000 licensees in force on August 31,
1968. No final decision has yet been reached
by the telecommunications bureau but the
representatives of Canadian amateur radio
hope the arguments put forward, particu-
larly their case for a three- or five-year
licence, will lead to a less penal increase in
licence fees.

Fox-Hunting Championships

On the continent of Europe, fox hunting
(D/F) competitions are a regular summer-
time activity of many radio societies and
clubs. Among the activities arranged by the
executive committee of I.AR.U. Region I
Division are triennial European Fox-Hunt-
ing Championships. At the conference held
in Yugoslavia in 1966 it was agreed to set-up
a fox-hunt group under the chairmanship of
Col. Carl-Eric Tottie (SMSAZO), of Stock-
holm, to produce a new set of international
rules based on experience gained during past
competitions. The proposed new rules have
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been prepared and are at present being stu-
died by Region I societies prior to the Brus-
sels conference in May.

The rules have been published as a con-
ference document (B.C.29) a copv of which
can be obtained (price 1s. 6d. post free) from
the Conference Secretary, G6CL.

‘Aeronautical Mobile’ contact

After calling CQ on two metres one Satur-
day afternoon recently F. J. Willshire
(G8BKW), of South London, was surprised
to hear a strong signal replying and signing
WA1]JZB /Aeronautical Mobile. Suspecting
that the caller was a “joker”, G8BKW was
delighted to discover that his CQ call had
been answered by the navigator of a U.S.
Boeing 707 military jet aircraft which at that
moment was cruising at a height of 34,000 ft
over Cornwall, having just crossed the At-
lantic. The operator, who gave his name as
Mo, made contacts with several other U.K.
stations before finally signing off.

Top Band DX

The first section of the 1968-1969 series of
Transatlantic Top Band (160m) DX tests
organized by Stewart Perry (WI1BB),
Winthrop, Mass., USA, was very success-
ful, with KV4FZ (Virgin Islands) providing
many Europeans with their first KV4 con-
tact. Top Band signals were also reported for
the first time from ZB2BY (Gibraltar) and
6W8CW (Senegal) by many participants in
the tests. During the first part of the Trans-
pacific Top Band tests many U.SA. and
Japanese stations were worked by KH6GLU
(Hawaii). Two Japanese stations (JA2CLI
and JAIRQR) succeeded in making numer-
ous contacts with U.S. West Coast stations.

African Safari

David Dunn (GW3XRM), 25-year-old de-
sign draughtsman from Cardiff heads ateamof
four which left in early February on a
trans-Africa expedition. During an eight-
month journey through North, East and
South Africa, the team will make daily
radio contact with Cardiff University and
study the reliability of low-power short-
wave communications.

N.R.S.A. Convention 1969

The Northern Radio Societies Association
convention and exhibition is to be held this
year in the Cumberland Suite, Belle Vue
Gardens, Manchester, on Sunday, April 27.
Details from R. M. Clarke (G8AYD),
Hillside, Quickedge Road, Mossley, Ashton
under Lyne, Lancs.

Maidstone Rally

Maidstone Y.M.CA. Amateur Radio
Society will hold a mobile rally and fete on
Sunday, June 1, to celebrate the YM.C.A’s
goldenjubilee.

JOHN CLARRICOATS G6CL
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Literature Received

“The Use of Semiconductor Devices®’ Pt. 1 is the first of a series to be
published by The British Standards Institution, British Standards House,
2 Park St., London W.1. Pt. 1 is called General Consideratons and costs 12s.

““Catalogue of Radio, Television and Electronic Books’® from The
Modern Book Co., 19-21 Praed St., London W.2, lists a wide range of books
from a variety of publishing houses. The catalogue costs 2s.

We have received a great deal of literature from the Du Pont Company, Du
Pont House, 18 Breams Buildings, London E.C.4, which is concerned with
chemicals for the electromics industry. (1) Plastcs: consists of a folder
containing two brochures and an article concerned with Teflon, p.t.f.e. and
f.e.p. resins. (2) Film: a folder giving information on polyester, polymide and
p.v.f. films (Mylar, Kapton and Tedlar). (3): a folder containing information
on chemicals for thick films and thick-film techniques. (4) Freon: again a
folder, containing information on chemicals and solvents for cleaning electron-
ic assemblies. (5) Is concerned with the production of printed circuits.

(1) WW 401 for further details (2) WW 402 for further details
(3) WW 403 for further details (4) WW 404 for further details
(5) WW 405 for further details

Electronic Services (S.T.C.), Edinburgh Way, Harlow, Essex, have pro-
duced a supplement for their industrial catalogue. This lists integrated
circuits and lowcost epitaxial planar transistors.

WW 406 for further details

(1) “Computer Careers for School Leavers’” and (2) “Computer
Careers for Graduates’ are two booklets produced by International
Computers Lid, ICL. House, Putney, London S.W.15. They cover a full
range of employment in design, manufacture, programming and selling.

(1) WW 407 for further details (2) WW 408 for further details

Details of the laminates and services offered by Tufnol Ltd, Perry Barr,
Birmingham 22B, are contained in a new catalogue. Materials from Tufnol
include paper- and fabric-based phenolic and epoxide laminates and plain and
copper—clad glass fabric epoxide laminates.

WW 409 for further details

A useful article on noise measurement techniques is contained in a
brochure from Dawe Instruments Ltd, Concord Rd.. Western Avenue

London, W.3. The brochure also gives details of the range of noise measuring
instruments produced by the company.

WW 410 for further details

A stereo amplifier with a frequency response that is —1dB at 30Hz and
20kHz and with a typical harmonic distortion of 0.1% is described in a leaflet
from Welbrook Engineering & Electronics Ltd, Brook St., Stockport,
Cheshire.

WW 411 for further details

Anybody concerned with using resin will find the latest edition of “Resi-
notes” published by Cray Valley Products Lid, St. Mary Cray, Kent, of
interest.

WW 412 for further details

(1) ““‘Measuring Instruments” and (2) “Communications Equipment”’
are the titles of the latest catalogues from Rohde & Schwarz which are
available from Aveley Electric Ltd, South Ockendon, Essex. Each catalogue
describes a wide range of equipment.
(1) WW 413 for further details (2) WW 414 for further details
A Digital Integrated Circuit Training Aid for home construction is
described in a booklet produced by Mullard Ltd, Muilard House, Torrington
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Place, London W.C.1. Basically it shows how a patch-board can be made up
containing four JK-bistables and four dual NAND gates with lamp read-outs
and how this set-up can be used to patch-up numerous types of binary
counters.

WW 415 for further details

High-speed pen recorders manufactured by Watnabe Instruments, of
Tokyo, Japan, are described in a leaflet received from Environmental
Equipments Ltd, Denton Rd., Wokingham, Berks. The frequency response is
flat from d.c. 10 30Hz with a recording amplitude of 80mm, or up to 80Hz
using a 40mm recording amplitude.

WW 417 for further details

“D Subminiature Rectangular Connectors”’ is the title of the catalogue of
Cannon Electric (GB) Ltd, Lister Rd., Basingstoke, Hants. It lists a wide range
of connectors and accessories for connectors.

WW 418 for further details

Thyristors, triacs, diodes, fuse links, voltage surge protectors and other
components are included in a new short-form catalogue from International
Rectifier, Hurst Green, Oxted, Surrey. The catalogue, which is well
presented, gives technical data and device outline drawings.

WW 419 for further details

Socket assemblies for crystals manufactured by the American company
Augat Inc. are described in a catalogue (No. CS 868) available from Electrosil
Ltd, Pallion, Sunderland, Co. Durham. Crystals may be fitted in the holders
without adjusting latches or screws and it is stated that the crystals will not
shake loose even under the most severe vibration.

WW 420 for further details

H. F. Predictions— March

MUFs are based on a predicted value for the ionospheric index (IF2) of 104.
This gives curves almost identical to those of March 1968 for which the IF2
value was 111. Daytime MUFs on northern hemisphere routes are beginning
to drop whilst trans-equatorial routes continue to be workable above 2SMHz.
LUF curves were drawn by Cable and Wireless L.td. for particular
point-to-point telegraph circuits and serve to indicate when reception on the

various broadcast and amateur bands should be possible.

OE A MHz 0 :
IONTRE G CEEE
[ ]
1 30 =
+— 4 b~ NG
— W BEEEE TN o { A
EEEEC = EE == - =
— A4+ _‘ts.‘ . 15 ¥ 4 = ~ —
7 r, y 4 ~
S ? At 10 2 —— N
Pt s - 8 I I‘ :
e 5 g w1 7 i
With auroral correction 6 [T e T T
1+ttt 1T15 NIV S T
- t 1 g o N
| I L N 111 ]
0 4 8 12 16 20 [} 4 8 12 16 20 0
[ JOHANNESBUR MHz 0 0
T - 40 T
- fr=e=bal] 30 -
/2 3 s vm, 1
N at A
= — Ml 20 A
= —— 77 — Nt
— et . = +——115 -
— e — 3] 0 b —
= = — - = : =3
: 10 - ~ S
—— -1 1 \ . 9 —— . '\' ,'
t A — 1 -4 R 6 —
S, i o= o ]
{
~ -+ ‘ -
| 1 1 T
0 4 8 12 16 20 [} 4 8 12 16 20 0
G.M.Y. G.MT.

Median standard MUF
=~ == e~ (Jptimum traffic frequency
= cemwem | owest usable HF

www.americanradiohistorv.com


www.americanradiohistory.com

Wireless World, March 1969

Answers to
“Test Your
Knowledge’’—10

Questions on page 142

1. (®). For an ideal system the maximum rate at which
information can be transmitted is W log, (1 + /)
bits per second, where W is the bandwidth in hertz and
5/ the signal-to-noise power ratio.

2. (d).

3. (). The basc bandwidth of a carrier telephone
channel is standardized at 4kHz. This is sufficient for
the transmission of intelligible speech, but music
restricted to this bandwidth would be very “low
fidelity™!

4. (¢). The spectrum of a train of rectangular pulses
consists of an infinite series of harmonics of the pulse
repetition frequency. The pulses suffer littie degrada-
tion, however, if the components of frequencies greater
than the reciprocal of the puise length are removed.
Removal of components of lower frequencies than this

distorts the shape and reduces the amplitude of the
pulses.

S. (a). Solution (3) is correct only if the impedance is
the same at the input and output.

6. (d). A transmission line is a linear circuit. Harmonic
distortion can be produced only by a non-linear com-
ponent.

7. (d). This is the basis of diode mixing. An appropriate
tuned circuit, included in scries, will develop a volrage
at the desired difference frequency.

8. (d). The pulscs representing the signals to be trans-
mitted are interposed so that each signal in turn
occupies the whole available bandwidth.

9. (¢). This is the “sampling theorem”

10. (d). For class AB or class B working the devices
must be in push-pull.

11. (a). The gain of the amplifier is, of course, reduced.

12. (¥). The amplitude of the output of a class C
amplifier is not proportional to the amplitude of the
grid input.

13. (b). This follows from the maximum power transfer
theorem. Notice that the load does not correctly ter-
minate the line.

14. (a). The minimum theoretical base-bandwidth in
hertz is half the signalling speed in bauds. The modu-
lated carrier will require twice this bandwidth.

15. (¢).

16. (a). For a normal telephone line adding inductance
reduces the attenuation and also makes the line less
dispersive. The amount of exira inductance which
would be required to make the line non-dispersive,
however, 1s generally far greater than can practically
be added.

List No. D.590/M/Colour

WD 4

List No. D.805/Colour List No. D.674/1/Colour

List No. D.914/Colour/Voits

OVER

4,200 TYPES
AVAILABLE

List No. D.810/G/Colour

List No. D.280/M/Colour

List No. D.926/Colour/Voits
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BULGIN

REGISTERED TRADE MARK

SIGNAL LAMPS
THE MOST
COMPREHENSIVE
RANGE IN THE WORLD

A heavy duty Signal Lamp of open
construction. The glass lens is
available in five colours and is
held by a chromed metal bezel.
The modern design B.C. lamp-
holder accept Pygmy Sign Lamps
or Indicator Neons of the same
size which are replaceable from
the front or rear

This medium sized model. with
S.E.S. lampholder. represents
a range of over twenty types. The
basic differences are lampholder
and/or body length. depending
upon lamp preferred, but there
is also a choice of plastic or glass
lenses and/or plastic or metal
bezel.

/1N

Two models representing different
types of small Signal Lamp.
D.590 is typical of the small
open construction range and
D .862 the tubular bodied types.
Variations have different lamp-
holders lens shapes and bezels.

Three typical Miniature types:
D.B05 live body. S.6/8 lamps.
D.674/1 insulated body, L.E.S.
lamps and D.22 the latest model
in this range accepting L.E.S.
lamps.

List No. D.22/Colour

Two neon Signal Lamps from our
large range, most have in-built
neons <+ resistor. are available
for 110V. or 250V. working and
have a choice of clear or red
lenses and normal or green neons.

SEND FOR BROCHURE NO. 1502/C FOR DETAILS OF OUR FULL RANGE

A.F. BULGIN & CO. LTD., BYE-PASS ROAD, BARKING, ESSEX.

MANUFACTURERS OF ELECTRICAL AND ELECTRONIC COMPONENTS

TELEPHONE: 01-594 5588 {12 LINES) Private Branch Exchange

WW—104 FOR FURTHER DETAILS
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Real and Imaginary

By ““Vector”

““Tall oaks from little acorns grow’

Let us consider the dossier of Jim Bandstop,
electronics engineer and ex-group leader of
Gargantuan Laboratories Inc. We’ll start
from the day when Jim, sitting moodily in his
glass cage, sees the light. He is but a tooth
on a small cog in a mighty machine. He is a
goldfish in a highly expensive bowl. He is a
hapless buffer between the chief of research
who wants the impossible done yesterday and
his junior minions whose taste and fancy
run more towards the curves in the typing
pool than on the square waves displayed on
the £5000 analyser (which is at the moment
earning its keep by supporting two card-
board cups of chateau automatique coffee).

It is at this point that a megajoule laser
beam hits Jim Bandstop between the eyes. He
has had enough. He wants out. The simple
life; that’s it. Down in the country, running
his own small business. Better to be a big
frog in a tiny pool-—and all that jazz.

Going it alone

A year passes and his dream has come
true. A small workshop in an olde-worlde
village stands monument to Jim’s resolve.
And in other ways the year has borne fruit.
Something of a level-response genius him-
self, Jim initiated one or two rather special
hi-fi amplifier circuits and has supervised
their development, skilfully hidden within
the legitimate jobs in the lab. Now he is in
the custom-built hi-fi market as a one-man
manufacturer.

At first the going is sticky, for Jim is
horning in on a limited market. But his
designs are good and he has astutely estab-
lished contacts beforehand, so it is not long
before he is working all the hours there are
to keep up with the demand. Mrs. Jim deals
with the paper work while Jim does the
assembly and test work. True, the idyll of
life in the country has vanished, because
neither has time to stand and stare; but
apart from that (and some interference from
H.M. Inspector of Taxes) all goes as merrily
as a marriage bell. (H.M. Inspector, who
spends his weekends wringing blood out of
stones for practice, resolutely refuses to
accept Jim’s figures and insists on receiving
them via a chartered accountant. The first
extraneous overhead has arrived.)

Orders pile up and Jim decides to take on
some help. He engages an experienced
wireman, and a youth to do the odd jobs.

’

This, he decides, makes things much more
efficient. It leaves him free to do the design
work—the thing he is best at—and at the
same time to keep a close eye on everything
else. He can now diversify from hi-fi ampli-
fiers into rather more ambitious enterprises.

Naturally, there are snags. Overheads be-
gin to mount. Inspectors of this and that
arrive at the workshop and insist on highly
expensive alterations to the structure. In
brief, the expansion exercise, which looked
so profitable on paper, does not pay off to
the same extent in reality. Nevertheless, the
turnover increases considerably and things
are looking up.

The trend continues; Mrs. Jim retires to
go into production on her own account and
her place is filled by a secretary and a typist.
Jim changes from sweater and slacks to a
neat business suit and is less preoccupied by
design than by the machinations of the In-
come Tax Inquisitors. Both the plant and the
number of employees swell visibly every
year.

The time arrives when a further large
expansion is desirable; a move to an estab-
lishment which might be properly described
as a factory is clearly indicated. Jim gets out
his neglected slide rule and does some quick
sums. The simple life idyll is long since past.
He must now move nearer to civilization,
which means a far more expensive site; to get
the kind of chassis he wants a machine shop
is necessary, with a servicing workshop to
keep the machines going. White-collar staff
must also be imported to deal with the
paper-work. All of them essential to the scale
of the enterprise but parasitic in terms of
actual production.

Ruefully Jim realises that a move into
manufacture (as distinct from assembly) is
going to take far more cash than he can
provide. The solution obviously is to float a
public company, and, surprisingly, this
proves to be far easier than he would have
expected.

In due course Bandstop Limited comes
into production, with Jim (but now James)
as managing director. An executive-type car
is now essential, of course, and this is the
precursor to other ‘“‘essentials”. The capacity
of the factory is such that advertising be-
comes a permanent fixture on the debit side.
Bandstop must take space at exhibitions;
not so much that the firm can afford to do
so as that it cannot afford not to be among
those present.
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The first few years leaves the shareholders
dissatisfied with the pickings. James, who (as
Jim) had achieved his success with first-class
design and firsticlass components, now finds
himself under considerable pressure to bring
up the profits by using cheaper materials
and components. Not to put too fine a point
on it, he receives an ultimatum—do it or get
out. He does it. A company can never stand
still. It must either go forward or back. By
ruthless pruning on materials, James pushes
this forward, trading on his past reputation
for quality regardless of price. Now,
however, he finds himself out of the limited
quality market and engulfed in the run-of-
the-mill, mass produced, squawk-box rat-
race. Efficiency consultants appear upon the
scene followed by time-and-motion study and
those other ideologies that many of us know
so well; all perfectly justifiable on paper, but
all specialist little empires. Human nature
being what it is, the first concern of the
empire builders is to devote much effort
towards justifying the further expansion of
their domains (Who was 1t who said ‘Lies,
damned lies and statstics’?).

Parasitical growths

At the beginning of this yarn, Jim could
control his business quite efficiently using
only his brain and a simple filing system.
James, managing director of Bandstop Lud,
is absolutely incapable of doing so in detail.
Now his mass-production plant has to bear
the burden of an ever-growing battalion of
control departments, plus supporting ser-
vices of all kinds. All essential to the size of
the organization, all beneficial in some degree
or other, but all, in the final analysis, para-
sitical growths drawing sustenance from the
production area.

The final phase in the Bandstop saga is the
company’s take-over by a mammoth group.
Either Bandstop Ltd’s profits and assets will
now be milked to feed a sagging member
company or its structure will be “rational-
ized” to prevent over-capacity within the
group as a whole. James, who has for a long
time been the biggest frog in a fair-sized
pool, can now resign himself to taking orders
from the Lord High Executioner Bullfrog,
or resign. It is at this juncture we will leave
him, making his decision.

The “One-Man-Bandstop” firm can, if it is
on its toes, make rings around the mammoth
group in terms of quality-for-price, and also
in terms of deliveries. Concerning this last, I
once traced the history of an order for an
in-stock capacitor through the system of a
large firm. The outcome shook me. By stick-
ing to the established paper-work procedure
the time-lapse between receipt of order and
its posting to the customer could not possib-
ly be less than 46 days. And that assumed
that everyone concerned dealt with his piece
of paper immediately it arrived on his desk.
The resistors probably cost fourpence to
make; taking everyone’s time into account
they were probably accounting for about
£15 worth of the firm’s money before they
left the works. At, say, a shilling apiece to the
customer.

Isn’t it time there was some re-thinking
about company structure?
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rest — choose the latest and best

)DIRECT) from [|, (V1] , ©),,

I.M.0. VARIABLE VOLTAGE TRANSFORMERS

MOST MODERN IN DESIGN AND VERSATILE

IN PERFORMANCE TO MEET THE
EFFICIENCY NEEDS OF THE WIDEST
RANGE OF INDUSTRIAL APPLICATIONS

INCLUDING :

POWER SUPPLY, MACHINE TOOLS,

PLASTICS-MOULDING MACHINES, CONTROL PANELS.

| Amp. £5.10.0
5 Amp. £9.15.0
10 Amp. £18.10.0
20 Amp. £37. 0.0

SURGE SUPRESSED
SOLID STATE

Synchronous motor

CAM TIMERS

Y QUICKER DELIVERIES
¥ |-12 ADJUSTABLE CAMS

Fully rated current consistent at all points along

the winding. ‘SLIDE-TRANS’ & ‘SLID UP* MODELS.

Fitted Screw Terminals and Socket. Input 230v AC

50/60 c.p.s. 0 to 260v OUTPUT ALL MODELS.

SMOOTH CONTINUOUS ADJUSTMENT. ALL

MODELS SHROUDED FOR SAFETY. BENCH OR
PANEL MOUNTING.

2.5 Amp. £6.15.0

8 Amp. £14.10.0
12 Amp. £21. 0.0
C. & P. Extra

LATEST SOLID STATE
VARIABLE VOLTAGE CONTROL

% COMPLETELY SEALED

% COMPACT

% PANEL MOUNTING

230 v. A.C. input 25-230 volts output.

VOLTAGE
CONTROL

% WITHSTANDS HEAVY
INDUCTIVE LOADS

% A.C. MOTOR SPEED
CONTROLLER UP TO

% 10 amp. CHANGEOVER MICRO-SWITCHES
FITTED, SCREW OR .25 in. AMP TERMINALS
Y DESIGNED FOR CONTINUOQUS OPERATION
Special Cams and Programming to
Customers’ requirements
Quotation for 50 and upwards

COMPLETE PHOTO-ELECTRIC

5amp. model £8/7/6 P.P.E
10 amp. model €13/15/- ' EXtr3

CONSTANT VOLTAGE TRANSFORMERS

AUTOMATIC MAINS STABILISER
* No attention
* No Maintenance
* No Moving Parts
* Corrected Wave

T hp. SENSOR in one unit I

Y TUNGSTEN & 9 REFLECTIVE TYPE WITH

Input: {95-250v.

QUARTZ-IODINE
LAMPS. (Seudio &
Theatre dimming)

POT. Control fitted or
remote.
INPUT 240 VAC S0 cps.

OUTPUT 0.240
10 amp. Model £17.10.0 overall size 4 x 2

REMOTE LIGHT SOURCE
% MATCHBOX SIZE

LOURS, THICK SMOKE
2}in.

LT. SUPPLY
UNIT

As supplied to Min. of Defence and
Crown Agents for overseas Govt,

LATEST DESIGN HEAVY
DUTY 12/24 VOLT D.C.

Output: Adjustable up to 2.0 AMPS.

.20 Amp.

BUILT-IN LIGHT SOURCE
Y WILL ALSO OPERATE FROM

% SENSES ANY OBJECT—CO-
Operates from 12 V.A.C. Output signal 0.2 amp. 100 V.
Approximately £5 -1 0 . 0 dependent on quantity

C.
Qutput: 240v.
AC

Accuracy: =19,

Capacity:

2 models available;

150 watts or 225 watts

Maintain “'spot-on” test-gear readings at all times.
Fitted signal lamp and swifch.

Weight: 21 Ib. £ I 2. I 0-0 CiO./l- P.

Size: 10x 6 4in. high.

30 Amp. LT. SUPPLY UNIT
UP TO 24 v. D.C. WITH SMOOTH STEPLESS VARIATION
Designed for CONTINUOUS use at max. loading

9 Fitted voltmeter and ammeter. Yy Instantaneous overload cut-out.
Input: Mains A.C. Robust construction, 2 tone finish, steel case.

£55.0.0 C. & P. 40/- G.B. (Inland).

CONTINUOUS at 12/24 volts.
FULLY FUSED, Neon indicator,
0-20amp. meter. Size 16 x 12 x 20in.
high, in heavy gauge steel cabinet.
Grey Hammer finish—Weight 50 Ib.
input: 220/230/240 v. A.C. 50 cycles.

onLY £32.10.0 7% 205,57

: (ELECTRONICS) LTD.’

(Qept. W.W.7), 313 Edgware Road, London, W.2.

DISTRIBUTORS FOR EIRE: SOUTHERN ELECTRONICS LTD. CORK 26488

Entirely suitable for plating plants,

Laboratory supplies, etc.
5 AMP. A.C. & D.C. VARIABLE SUPPLY UNIT
T Input: 240v. A.C.

Specification Outpute: 0-260 v, A.C. 0-240 v. D.C.

Y Smooth stepless voltage variation from 0-Max. y¢ Current consistent

throughout the controlled range. J¢ Ammeter and voltmeter fitted, and

neon indicator. v Fully fused input and output.

Strong steel case, with carrying handle and rubber feet. !l X 7 X l4in. high.

Made In England.
£30.0.0 C. & P. 40/- Gt. Britain (Inland).
CURRENT PRODUCTION—BUY DIRECT FROM MANUFACTURER

01.723 2231
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SINCLAIR Z12 iri'sweurie & pre awe
- 12 watts R.M.S. continuous

sine wave output

This is the recommended amplifier for those
requiring greater power and a high degree of
versatility. This eight special-transistor amplifier
is the most successful of its kind ever designed.
It has an excellent power to size ratio and is
easily adapted to a wide variety of applications.
The Z.12 performs satisfactorily from a wide
range of voltages and it can readily be run from
car batteries. This true 12 watt amplifier comes
to you ready built, tested and guaranteed together
with useful manual of circuits and instructions
for matching the Z.12 to your precise require-
ments. Two may be used for stereo, when the
Sinclair Stereo 25 will be found the ideal control
unit for use with it.

Size—3"x13"x1}"”. Class B Ultralinear Output: Frequency response
from 15 to 50,000Hz +1dB: Output suitable for loudspeakers from
3 to 15 ohms impedance. Two 3 ohms speakers may used in parallel:
Input 2 mV into 2Kohms: Output 12 watts R.M.S. continuous sine wave 89/6
(24 watts peak): 15 watts music power (30 watts peak): Power require-

ments 6-20V.d.c. from battery or PZ.4 Mains Supply Unit. Ready
built, tested and guaranteed.

SINCLAIR STEREO 25

De Luxe Pre-ampilifier and Control Unit for Z.12 or any other good stereo
assemblies. Switched inputs for P.U. (equalised to R.i.A.A. curve from
50 to 20,000 Hz within + 1dB), radio. and auxilliary. Supplied ready
built with very attractive solid brushed and polished aluminium front
panel. Control knobs for Bass/Trebie/Volume/Balance/Input are solid
aluminium. Size—64"x24"x2%" plus knobs. Built, tested and guaranteed.

£9.19.6
SINCLAIRPZ4

STABILISED MAINS POWER SUPPLY UNIT

Heavy duty transistorised power supply unit to deliver 18V.d.c. at 1.5A.
Designed specially for use with two Z.12 Amplifiers. etc.. together with

Stereo 25. Built, tested and guaranteed.
£4.19.6

the world’'s smallest radio

This fantastic little British pocket receiver is available in kit form to build
for yourself or ready built, tested and guaranteed. its range. power and
selectivity must be experienced to be believed: its quality everything you
could wish for. The Micromatic tunes over the medium waveband and has
A.G.C. to counteract fading from distant stations. Bandpass tuning makes
reception of Radio 1 easier. The neat black case with aluminium front
pane! and tuning control give the Micromatic elegantly modem appearance.

SINCLAIR MICROMATIC

@ tunes over medium waves
@ remarkable range and power
@ magnetic ear-piece

Kit in fitted pack with earpiece, solder and instructions 49/6
Built. tested and guaranteed 59/6
Mallory Mercury Cells RM.675 {2 reqrd) each 2/9

=sircli=ir-
SINCLAIR RADIONICS LTD. 22 Newmarket Rd. Camhbridge. Tel. 0CA-3 52731
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" Acclaimed by all

SINCLAIR

@ ACOUSTICALLY
CONTOURED SOUND CHAMBER

@ FREQUENCY RESPONSE
60-15,000 Hz

@ LOAD HANDLING
CAPACITY UP TO 14 WATTS

@ BRILLIANT TRANSIENT
RESPONSE

® 8 OHMS IMPEDANCE

@ OF COMPACT AND
ORIGINAL DESIGN

@ AN ALL-BRITISH PRODUCT

who heard it at the
1968 Audio Fairs

A79
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the most challenging loudspeaker
development in years

Price is no longer an obstacle to the
enjoyment of high-fidelity loudspeaker
reproduction; nor is size a problem either.
In the Sinclair Q.14 you will find a loud-
speaker of such remarkable quality and so
compactly and attractively styled that you
will want to change to Sinclair as soon as
you hear it. At Trade Exhibitions and both
the 1968 Audio Fairs, experts have been
greatly impressed on hearing the Q.14
against speakers costing many times more,
proving beyond question that good repro-
duction does not have to be expensive.

Tests by an independent laboratory with a
Q.14 drawn from stock show exceptionally
smooth response between 60 and
15,000Hz and well sustained output
beyond both these figures. Its remarkable

transient response ensures beautifully
defined separation of voices, instruments,
etc. Much of the success of this Sinclair
design comes from the use of materials
quite different from those to be found in
conventional speaker manufacture, and
the unusual contours of the seamless,
sealed pressure chamber allow the Q.14
to be conveniently positioned on shelves,
the floor, in wall corners or flush mounted.
The Sinclair Q.14 is finished in matt black
with solid aluminium bar trim on the front.
Size: 9% in. square x 42 in. deep.
Try it in your own home by sending off the
order form today. /f you are not satisfied
your money plus the cost of posting
the Q.14 back to us will be returned
in full.

POST FREE ANYWHERE IN THE UK. £7 o 19 G 6

ORDER FORM BRINGS PROMPT DELIVERY SENT TO YOU POST PAID

SINCLAIR GUARANTEE

Should you not be completaly satisfied with yout To: SINCLAIR RADIONICS LIMITED, 22 NEWMARKET ROAD, CAMBRIDGE. |
purchase when you receive it from us, your money Please send POST FREE

will be refunded in full at once and without ' INAME.. . coxexsorrs Wi iore - SWoHER {85 b SEPIWG o0 B A8 (107510 » « o sTossls o0 '
question. Fuil service facilities available 10 8l o v uviniiun ittt ittt e

PSFclimaane [ ADORESS.. .o cio v e veoieaiie s Sbd e oo e e e st e s e e sieis ol |

- I - ' ---------------------------------------------- '
EI”: Elr_ T e I
SINCLAIR RADIONICS LIMITED

22 NEWMARKET ROAD, CAMBRIDGE ' For which I enclose cash|cheque[money order.
Telephone: OCA3-52731
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RECORD MAINTENANGE TAKES
ANOTHER BIG STEP FORWARD!

With these latest advanced products . . .

NEW HIi-FI PARASTAT

(Reg’d.) Pat. App. 58216/67
Gramophone
Record
Maintenance
and Stylus
Cleaning Kit

Designed for use on NEW
records or records in new
condiiun which are to be
played with pick-ups re-
quiring very low tracking
pressures. The 30,000 finely
pointed tips of the Hi-Fi
Parastat Brush positively
explore every detail in the
record .groove to provide
the high degree of record
cleaniiness necessary when
using ultra lightweight pick-ups tracking at 2 grammes or
less. The cover pad in the lid of the case is provided for the NEW STYLUS
purpose of cleaning and activating the brush which when [CLEANER
enclosed within the case is kept at the correct level Of | Ao .uiapie separatety
humidity required to control all static at the working surface. | comolete with instruc
Perfectly.clean records must be played with a perfectly clean | "o

stylus and an integral part of the kit is the new Watts Stylus | Price 5

Cleaner which provides a safe and efficient method of |PYS

cleaning the stylus. ',,-S-?d
Supplied complete with instructions, 1 oz New Formula o9
dispenser, Distilled Water dispenser, spare pad cover and "N
ribbons. Price 42/6 plus 1s 3d P.T ’Lh

Replacements: 1 oz New Formula dispenser 4/6. Distilled
Water Dispenser 4/-. Pad Cover and Ribbons 1/9.

‘PARASTAT' ... Manual Model Mi.IIA The original ‘DUST BUG’ «...

A dual purpase record maintenance device
Keeps new records in perfect condition. Restores
fidelity to older discs Complete with 1 o2. New
Formula dispenset and instructions. Price 45/-.

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

Wireless World, March 1969

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.CA1 Phone: 01/837/7937

Replacements: Pad Covers 2/- each. Brush 8/6.
Sponge Cover Pad 1 1 oz New Formula
Dispenser 4/6,

Humid Mop. Recommended for use In conjunc-
tion with the Manual Parastat and Preener. Cleans
and conditions the bristles and velvet pads.
Ensures correct degree of humidity at the time of
use. C; with spare and d
Price 4/6. Replacements: Set of Sponges 2/6.

A GUIOE TO THE BETTER CARE OFL.P

AND STEREO RECOROS Second Editios
Now Avarlsble
Compietely revisect
and ncorporating
Data Sheets Nos
2.4 na 5 48
pages. fully nios
tstes, providing oil
necessary nfOrma
2/6 Post Free.
{Da1a Sneets No
#na S svaiabhe
e® On raquest for
hOsSe re8ders who
aveasdy have the

SAE piesse

effective method of removing static and dust while
the tecord Is being played. Surface noise and
record and stylus wear is reduced, resulting in
cleaner reproduction. Complete with } oz New
Formula Dispenser and instructions. Price 18/9
plus 4/5 P.T

Replacements: Nylon Bristie and Plush Pad 1/9.
} o2. New Formula Dispenser 2/6.

‘PARASTATIK' ... DISC.PREENER
¥

Keeps new records like new. Expressly
designed for use with records which have
not had previous antistatic treatment
Complete with instructions. Price 6/9.
Replacements: Packet of 4 wicks 2/—.
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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: . M300 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 0 £12 10 ©
LM 200S £5 19 6 £6 15 0
LM 200 =3 £419 6 £515 O
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—109 FOR FURTHER DETAILS

ALL OBTAINABLE FROM YOUR
LOCAL SPECIALIST OR DIRECT:

- e e e I . C— . — . —— ——

To CECIL E. WATTS LTD.

DARBY HOUSE. SUNBURY ON THAMES, MIDDLESEX.l

Please send {Post Free U.K. and Commonwealth)

....Dust Bugs @ 18/9 plus 4/5 PT.
....A8-page Booklets @ 2/6

Replacement Parts:
| enclose cheque/P.0. value £
(Do not send postage stamps)
Name

l Address

|
|
I .....Disc Preeners @6/9
|
)

... Hi-Fi Parastats @42/6 plus 1/3 P.T
..Styliss Cleaners @5/- plus 1/3 P.T.
..Manual Parastats @45/-

WW—107 FOR FURTHER DETAILS

TACHOMETERS

v High linear output
Low driving torque

Y% Bidirectional output to § of 1%
tolerance

Y Brush life 100,000 hrs. or 10 years
continuous operation

Y Temperature compensated

¢ ldeal as speed transducers

Send for full details of these and other electronics pro-
ductsincluding speed control, speed indicators, etc., to:

NECO ELECTRONICS (EUROPE) LTD

WALTON RD., EASTERN RD., LONDON OFFICE: NORTH ST.,
COSHAM, HANTS. CLAPHAM, LONDON, S.W.4
COSHAM 71711/5 TEL: 01-622 0141/3 & 3211/5

WW—110 FOR FURTHER DETAILS
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felcon
soft magnetic
materials give
today’s circuits | NEW
oS

performance Litestat

TEMPERATURE
CONTROLLED
SOLDERING
INSTRUMENTS

@ Control within +£21°C

@ Temperature infinitely
adjustable while running

@ Available for all voltages
@ Built-in indicator lamp

@ Cool, comfortable,
unbreakable Nylon handle

Ten Supermumetal ‘ Range Of bit sizes,
100 cores installed h 1 =
2 Gt e 8 Copper or Philips iron
Coupled Double Ratio coated
Bridge manufactured by
H. Tinsley & Co. Ltd.

Please ask for leaflet LT.5

Lo afhesnl wotk~

LIGHT SOLDERING
n-N DEVELOPMENTS LTD.

Telephone: Crawley 23300 Member of lhc uollDOf Companies, 28 sydenham Road, croydon, 0R9 2LL
Telephone: 01-688 8589 and 4559
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M. R. SUPPLIES, LTD,,
{' RADFORD (Established 1935)

Uanlversally recognised as auppliers of UP-TO-DATE MATERIAL, which does the job properly.
Instant delivery. Satisfaction assured, Prices nett.

In an article in the Journal of the Audio Engineering Society

FAN FLOW EXTRACTOR FANS, Undoubtedly today’s greatest bargain for domestic or industrial
for JUIY |967 Ban N Locanthi VICC Pre“dent' J B Lans"‘g use. For 200/250 volts A.C. 7,600 cu. ft. per hour. Easlly Installed, fitted weatherproof louvres
Sound Inc. describes the devélopment of an ultra Iow dis- which apen when motor ls switched on and close when off. Only 6} in. dia. Our nett price
tortion direct current audio amplifier. In it he says “. . . to Y gzgg‘;u'::;:u ::;'E TS 8 s

MINIA’ ngamo) e have great dernands for this rema o
get the higheSt 3CCU"3CY POSSIME, an ET‘S'ISh made RADFORD unit and now can supply immediately from stock, 200/250 v. 50 ¢, synchronous. Counting up to

Low Distortion Oscillator was used which has less than 9,899 houru.uith 1/10th indicator. Only H Ins. square, with cyciometer dial, depth 2 ins. Many h
o, industrial and d. di the running time of any electrical apparatus, easy
0.019, harmonic distortion at 20kHz.” to Install, 83/~ (des. 1/6).

BYNCHRONQUS TIME S§WITCHES. (Another one of our popular specialities) 200/240 v. 50c., for
accurate pre-set switching operations. Bangamo B.254, providing up to 3 on-off operations per
24 hours at any chosen times, with day-omitting device (use optional). Capacity 20-amps. Com-
pactly housed 4 In. dia., 3} in. deep, £6/4/8 (des, 4/6). Also same excellent make new domestic
model, no wiring and easy setting and installation. Portable with lead and 13- nmp plug, same
duty as above (less day-omitting), £4/14/0 (des. 4/6). Full Instructions with each, h

ELECTRIC FANS (Papst), for extracting or blowing. The moat exceptional offer we have yet
made. 200/250 v. A.C. Induction motor—silent running. 2,800 r.p.m. duty 100 C.F.M. Only
4iin.square and 2in. deep. Ideal for domestic or Industrial use. Easy mounting, £3/5/-(des. 3/6).

SMALL GEARED MOTORS, In .ddltlon to our well-known range (List GM.564), we offer small
open type 8.P, Units 200/250 v. A.C,, 1, 6, 12, 24, 60 r.p.m., approx. 8ln. long, with lin. shatt
projection each side and enclosed gurbox Sultable for display work and many industrial uses.
Oniy 69/6 (des. 3/+)-

MINIATURE COOLING FANS, 200/250 v. A.C. With open type Inductlon motor (no Interference),
Overall 4in. x 3}in. % 2{in. Fitted 8-bladed metal impeller. Ideal for projection lamp cooling,
light duty extractors, etc., atill only 28/8 (des. 4/6).

AIR BLOWERS. Highly efiicient units fitted Induction totally enclosed motor 230/260 v. 50 c.
1 ph. Model BD.26, 60 CFM (free air) to 11.6 CFM at .15 WG (size approx.}6 x 6 x 7in. Outlets
2j}in. aquare, /10/+ (des. 5/-). Model 8D27, 120 CFM (free air) to 40 CFM at 1.2 WG, 8 x 7
x 9in. outlet 2}In. sq., £11/15/6 (des. 5/-). Model 8D28, 260 CFM (free air) to 127 CFM at
1.8 WG, 11 x 8 x 9in., outiet 3in. sq., £13/17/6 (des. U.K. 7/6).

SYNCHRONQOUS ELECTRIC CLOCK MOVEMENTS (as mentioned and recommended in many
national journals). 200/250 v. 50 c. Belf-starilng. Fitted spindies for hours, minutes and central
sweep second bands. Central one-hole fixing. Dia. 2{in. Depth benind dia! only 1lin. With
back dust cover, 35/- (des. 1/6). Set of three brass hands in good piain style. For 5/7in. dis. 2/6
For 8/10 dia. 3/6 set,

SYNCHRONOUS TIMER MOTORS (8angamo). 200/250 v. 50 cfa. Self-starting 2in. dis. x 1}in.
deep. Cholee of following apeeds: 1 r.p.m.. 13 r.p.h., 1 r.p.h., 1 rev. 12 hours. 1 rev. per day.

Low DISTORTION OSCILLATOR (Series 2) (?1'3 117;)39/6 (des. 1/6). Also high-torque model (G.E.C.), 2}in. x 2in. x 1}in. 6 r.p.m., 57/6

i : ili idi i SMALL BENCH GRINDERS. 200/260 v. A.C./D.C. With two 3in. dlameter wheels (coarse and
An lnstru;nent of h|gh St.abﬂlty prOVIdI?% :Iery puore shne fine surfaces). Bench mount, very unel:'nl household or lndm"’.l?hl?mlu m£7ll7lae (d(e- 8f+). -
waves, an¢ square waves, in the rangs o z to 500 kHz. EXTRACTOR FANS. Ring mounted all metal construction. T/E Induction motor, silent opera-
Hybrid design using valves and semiconductors. tion, 8in. blade, 10in. max, dia., 400 CFM, £5/15/ (des. 5/-). Same model 10in. blade, 12in.

Y g g
s 4 max, dia., 500 CFM, £6/6/- (des. 6/-).
F&:‘u"n:";":‘u: S H2-500 kHz (5 ranges). IMMEDIATE DELIVERY of Stuart Centrifugal Pumpa. including atalnless steel (most models).
Qutput Impedance: 600 Ohms.
Qutput Voltage: 10 Volts r.m.s. max.
i Mektoiion: S5 G8 STl e M. R. SUPPLIES, Ltd., 68 New Oxford Street, London, W.C.1
Sine Wave Distortion: .0059%, from 200 Hz to 20 kHz increasing to e
0.0(8% at 10 Hz and 100 kHz. (Telephone: 01-636 2958)

Square Wave Rise Time: Less than 0.1 microseconds.
Monitor Output Meter:  Scaled 0-3, 0-10. and dBm.

Mains Input: 100 v.-250 V. 50/60 Hz. WW—114 FOR FURTHER DETAILS
Size: |7} X 11 x 8in.

Weight:

Price: £|50 “w ""”'I’”W/ q

LR, |
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SOLID STATE A.C. MAINS AMPLIFIERS

Employing only high grade components and transistors

LTSS 6 WATT AMPLIFIER

A High Fidelity unit providing
excellent results at modest output

levels.

Frequency Response 30-20,000 cps—2dB.

Sensitivity 5 mv (max). Recommended

Harmonic Distortion 0.5% at 1,000 cps. Retail price 9 GNS

DISTORTION MEASURING SET (Series 2) Output for 3-8-15 ohm Loudspeakers.

A sensitive instrument for the measurement of total har- Input Sockets for ‘Mike' Gram and Radio Size 93X 23X Stin.

ie @i : desi 4 d Tuner/Tape Recorder.
monic distortion, designed for speedy and accurate use. Controls (5) Volume, Bass, Trable, Mains | Lfrauired an attractive wood cabinet with
Capable of measuring distortion products as low as 0.002%,. Switch, Input Selector Switch. ! mun'f:nl: w;crrnn':)h cxnbe-uw‘lﬁ‘;?‘;
Direct reading from calibrated meter scale. Syaiote elrm
Specification TT
Frequency Range: 20 Hz-20 kHz (6 ranges). LT66 12 WA STEREO
Distortion Range: 0.01%-100%, {.s.d. (9 ranges). AMPLIFIER
Sensitivity: 100 mV.-100 V. (3 ranges). 3 iy
lHetera ?ggarakw r.m.s. reading. A twin channel version of the
nenCRasttace: L3005 LTS5 providing up to 6 watts High
i g B L
S Taes e 30"'“":::;:33‘; k. . Fidelity output on each channel. _
Frequency Response: 4+ ) dB from second harmonic of rejection Switched in
put Facilities Socket (1) Tape
: frequency to 250 kHz. or crystal PU (2) Radio Tuner (3) Ceramic Recommended y
;ower Requirements: Ilv;cilu:eclilb;:t;ry. PU Microphone. Retail price 16 GNS
ize: in.
ights 15 1b. Controls (6) Volume, Bass, Treble, Balance, . i
ni?e‘:m £I7.g. Mains Switch, Input Selector Switch, Stereol Size 12 x34x 6in.
Descriptive technical leaflets are available on request. Facia Plate Rigid Perspex with black/silver Avallable from your

background and matching black edged knobs Local Hi-Fi Dealer

RADFORD LABORATORY lNSTRUMENIS LTD- v ’P""P,’e':":'s:::l“;” ped address lope for full descriptive details

of above units, also TUNER/AMPLIFIERS STEREO and MONO.

ASHTON VALE ROAD, BRISTOL 3 whowseond . LINEAR PRODUCTS LTD

N Retail enquiries to:
Leliptions: [EaSEHE ELECTRON WORKS, ARMLEY, LEEDS

Mono Switch. |
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STOCKISTS

MULTIMINOR MK, IV

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

Release notes and certifi-
cates of accuracy on request.

MODEL 8 MK. III

Suppliers of Elliott, Cambridge and Pye instruments

LEDON INSTRUMENTS LTD

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

E.I.D. & G.P.0. APPROYED CONTRACTOR TO H.M. GOVT.
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PRECISION
PRESSINGS |

Accurate
components at
competitive
prices

produced
by progressive
tooling and
multiform
methods

JOHN SMITH L1TD.

09 SPON LANE - WEST BROMWICH - STAFFS.  TEL. 021-553 2516 (3 LINES)
WOODS LANE - CRADLEY HEATH - WARLEY -WORCS. TEL. CR 69283 (3 LINES)
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~PEAK SOUN

aids to economical hi-fi

ES/10-15
BAXANDALL
SPEAKER

AS DESCRIBED IN
WIRELESS WORLD

““Rolls-Royce
standards”’’
SAYS RALPH WEST,
Hi-Fi News
OCTOBER, 1968 —

‘The immediate impression was of a thoroughbred
speaker, smooth and effortless

voices both speaking and singing were uncannily real

Once again we see the possibility of Rolls-Royce standards from comparatively cheap

components

A REVOLUTIONARY ADVANCE
IN DESIGN LOGIC

THE PEAK SOUND ES/10-15 is the designer-approved kit of
the sensational loudspeaker designed and descrived by P. J
Baxandall in Wireless World (Aug. & Sept. 68). The frequency response
extends from 60-14,000 Hz. (100-10.000 Hz. + 3dB). Everything
is supplied to specification—the 18" x 12" x 10” afrormosia teak-
finished cabinet is cut and drilled for simple assembly: the equalis-
ing circuitry is ready for Immediate installation. The finished product
is completely professional. It will astonish and delight you beyond
words. See what Hi-Fi News says in full in its detailed report inits
Qctober issue. It is hard to believe so modestly priced a speaker
could get so glowing a report.

a pew

Peak Sound
hi-fi power
amplifier

THE PEAK SOUND PA/
12-15 is a new power amp-
lifier of excellent design and
performance. Features in-
clude Class B output of 12
watts R.M.S. into 15 ohms:
43dB neg. feedback frequency response from 10 Hz to 45 Hz ¢
0.5d8:; distortion at max. output less than 0.1%: input sensitivity-
400mV; power requirement 45V D.C. which ¢an be obtained from the
Peak Sound heavy duty power unit {price £5.5.0). Size 5 " x 33" x
11”. Selected high gain closely matched transistors are used
throughout. Full instructions are provided. This sensibly designed
unit will appeal to all for whom reliability and good design are import-
ant. Pre-amp details available.

. when you know how.” Hi-Fi News Test Report. Oct. 1968.

Equaliser assembly
-36/- (P.P. 1/8d)
Speaker Unit.
38/-, P.T. B/iid
{P.P. /). Cabinet
parts {complete)
£6.3.6, P.T. 12/8d.
(Carr. 8/64d.).
TOTAL COST

£9.17.6
€117PT.
{Carr. 11/6d.)
Cross-over for
additional bass
unit  22/6d. (P.P.

3/64.)

Buitt and tested

£5.19.6
{P.P. 2/6d.)
Kit. less heat sink
and base board

£3.196

(P.P. 2/6d.)

Heat sink. dritied with boits. nuts & washers 6/-(P.P. 1/6d.).

From dealers or sent direct in case of difficulty, POST FREE.

PEAK SOUND (HARROW) LTD.

32 ST. JUDES ROAD, ENGLEFIELD GREEN. EGHAM, SURREY. EGHAM 5316

To PEAK SOUND

Please send

for which | enclose £ s
NAME

ADDRESS

Block letters please
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SILICON N.P.N. TRANSISTORS. Similar to 2N2926. All individuall
tested. Gold plated leads for easy soldering. Unbeatable value at 1/6 ca
or £5 per 100.

*12 VOLT TRANSISTORISED FLUORESCENT LIGHT 8 WA'I'I-‘ 12in,
gUBEIlu (}urrent drain only 700mA! Complete and tested £2/18/6 only!
r in kit form:

*Case ve ove e a0 0o .. 10/-
Transistor. . ad .. 5o Th .. 10/-
mp holders .3 Ik 5O .. pair 5/-
Condensers, etc. .. oo oo 00 ao 3/-
Transformer e 3 o s .. 13/6
Tube oF 4 or -y . 0o 8/-

) *Post and packing 5/- ’
TRANSISTORS
0C200, 0C203, OC204, all at 2/- ea
ASY22, 2N753, BSY28, BSY65, 26344A, 2G345A, 2G345B, 2G371A,
2G378A, all at 1/8 each.
Transistors similar to OC44, OC71 and OC72, all 1/- each.
Unmarked, untested !mnslslors, 7/8 for 5
LIGHT SENSITIVE TRANS ORS (smulnr OCP 71), 2/- each.
30 watt transistors (ASZ17), l0i— each.
ORP 12 Cadmium sulphide light sensitive resistors 9/-.
RECTIFIERS
BY100, 800 p.i.v., 2/8 each, 24/- per doz., £7/10/- per 100, £50 per 1,000.
BY213 6-amp, 400 pei.v., avmlnb  On same terms. i

POLYESTER CAPACITORS
FAR BELOW COST PRICE!

0-001puF 400 volts 3d 0-02pn 200 volts o .. 3d
0-0015uF 400 volts . 3 0:15uF 160 volts T .. 6d
0-0018uF 400 volts 3d 0-22uF 160 volts .o .. 6d
0-0022u.F 400 volts . 3d 0-27uF 160 volts b .. 6d
0-01uF 400 volts . 3d lu.F 125 volts .. .. l/-

VERY SPECIAL VALUE! Smnll Sllver-mlca, Cenmlc, Polystyrene
Condensers. Well assorted. Mixed types and values. 10/~ per 100.

PAPER CONDENSERS, MIXED BAGS, 00001 to 0-5uF. 12/8 per 100.
RESISTORS! lee-awny offer! Mixed types and values, } to } watt. 8/8 per

100, 55/- m Individual resistors 3d ecsch. Also } to 3 watt close
tolerance. xed values 7/8 100, 55/- 1,000.

WIRE-WOUND RESISTORS. 1 watt to 10 watts. Mixed bags only.
16 for 10/-.

RgggRD PLAYER CARTRIDGES

GP 67/2 Mono. 15/- complete with needles.
GP 91/3 Stereo Compatible £1/-/= »

GP 93/1 Sterco Ceramic £1/5/- »

GP 94/1 Sterco Ceramic £1/5/-
Small pick-up arms complete with cartridge and needle, 10/- only.

UNREPEATABLE OFFER!

GIANT SELENIUM
PHOTO-CELLS. OUTPUT
UPWARDS OF 5ma AT -6V

FEW ONLY 10/- EACH

TRANSISTORISED SIGNAL INJECTOR KIT R.F./I.F./A.F. 10/- only
TRANSISTORISED SIGNAL TRACER KIT 10/- only.
TRANSISTORISED REV. COUNTER KIT 10/-.

VEROBOARD

2}in. x _1lin 0-15in matrix 1/1 17in X 2{in. 0-15in. matrix 11/-
3fin x 2}in 0-15in. matrix 3/3 17in x 3in 0-15in. matrix 14/8
3fin x 3}in 0-15in. matrix 3/11 3}in x 24in  0-lin matrix 4/2
Sin x 2}in 0-15in matrix 3/ 11 3%in x 3fin  0-lin matrix 4/9

5in x 3%}in 0-15in matrix 5/6 5m % 2{in  0-lin matrix
5in X 3lm 0-1in matrix 5/6
Spot Face Cutter 7/8 Pin Insert Tool 8/6. Terminal Pins 3/6 for 36.
SPECIAL OFFER!
Five 2§in X lin. Boards and a cutter 9/9.

MULTIMETERS. 20,000 ochms per volt.
Ranges: a.c. 1,000V, 500V, 100V, 50V, 10V.
d.c. 250mA, 2-5mA, 50pA.
dec 2 500V, 500V, 250V, 50V, 25V, 5V.
Resistance: 0/60k() and 0/6M(}
Spccul pnce £4/-/- only.

ELECTROLYTIC CONDENSERS
0-25uF 3 volt 4uF 12 volt 25uF 6 volt 320uF 10 volt
1¢F 6 volt 4uF 25 volt 25uF 12 volt 400uF 6-4 volt

1uF 20 volt SuF 6 volt 25uF 25 volt
1-25uF 16 volt 6uF 6 volt 30uF 6 volt
2uF 3 volt 8uF 3 volt 30uF 10 volt

2uF 350 volt 8uF 12 volt S0uF 6 volt All at 1/- each.
2-5uF 16 volt 8uF 50 volt 64uF 25 volt

3uF 25 volt 10uF 6 volt 64uF 9 volt 20 assorted
3-2uF 64 volt 10uF 25 volt 100uF 9 volt (our selection)
4u.F 4 volt 20uF 6 volt 320u.F 4 volt 10/-

SKELETON PRE-SET POTENTIOMETERS }gglféﬂ
200K0 6d. cach.

PRE-SET SLIDERS 680K

SMALL TRANSISTOR OUTPUT TRANSFORMERS 2/8 each.
SMALL TRANSISTOR DRIVER TRANSFORMERS 2/6 cach.
CRYSTAL OR MAGNETIC LAPEL MIKES. 10/~ each.
CRYSTAL TAPE RECORDF.R M.IKES 12/- each.

G. F. MILLWARD

Orders by post to:

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.

HOWELLS RADIO LTD.
MINISTRY OF AVIATION INSPECTION APPROVED

TRANSFORMERS

STANDARD RANGE OR DESIGNED TO YOUR
SPECIFICATION.

0-50KVA, “C” CORE, PULSE, 3 PHASE, 6 PHASE,
TOROIDS, ETC.

Transformers for 20W Transistor Amplifier (W.W., Nov. 1966).
Driver 22/6 Carr, 2/-

Mains 29/6 Carr. 4/6

L.P. Filter, Chassis Mounting 11/6. Carr. 1/-.

L.P. Filter, Printed Circuit Mounting 14/6. Carr. 1/-.

*MAINS TRANSFORMERS

350-0-350 v. 60 mA., 6.3 v. 2 A. £1/15/-. Carr. 4/6.

500 v. 300 mA. 63v 4A.,63v.1A. £3/12/6. Carr. 5/6.
500-0-500 v. 0.25 A,, 63v 4 Act.,, 6.3 v. 3 Act,, 5 v. 3 A,
£4/10/6. Carr. 6/6.

525-0-525 v. 0.5 A, 6.3 v., 6 Act,, 6.3 v., 6 Act., 5 v. 6 A,
£5/5/-. Carr. 6/6.

*LOW VOLTAGE

30-0-30 v. 4 A. £2/12/6. Carr. 5/6.

28v.1A, 28v.1A, 28v.1A, 28v.1 A, 30v.250m A.,
£4/5/6. Carr. 5/6.

*PRIMARIES 10-0-200-220-240 v.

70V LINE MATCHING TRANSFORMERS

Fitted with terminal panel, taps at 0.5, 2, 4 and 8W into 15 ohms
17/-. Carr. 2/-

Flying leads, taps at }, 4, 1, 2 and 4W into 3 ohms 14/6d. Carr. 2/-

CHASSIS, CABINETS & PRECISION METALWORK

ELECTRONICS —DEVELOPMENT & ASSEMBLY
CASH WITH ORDERS PLEASE

Carliton Street, Manchester 14, Lancashire
TEL. (STD 061) 226-3411
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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, amd 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:

rg’;g’lgClALIST SWITCHES
ox
CHARD, SOMERSET

Write for design charts and prices or
TELEPHONE—-CHARD 3439
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at woik and at home!

Jack Peters knows the quality and reliability of the
Weller soldering equipment he uses during the day—
so he naturally chooses Weller for all the soldering jobs
around the house. The same technical know-how and
perfection go into both.

The world’s widest range of quality soldering tools
offers :

TEMPERATURE CONTROLLED IRONS with iron
plated tips which control temperature without limiting

A8S

Jack Peters
uses a WELLER

performance. For mains or low voltage.
RAPID SOLDERING GUNS. Instant heatmodels. Just

reach for the solder . . . 4 seconds and the job’s

done.

LOW INITIAL COST. The range of Marksman Irons—
25, 40, 80, 120 & 175 watt,—all have pretinned
nickel plated tips.

There's a Weller soldering tool for every job and every
pocket. Send for full details of our range.

Weller Eiectric Limited

REDKILN WAY - HORSHAM - SUSSEX. Telephone: 0403 61747
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AVONCEL TROLLEYS
FOR HOME AND EXPORT
LARGE RANGE OF STANDARD
MODELS from £10. Also
CUSTOM BUILT
TO SUIT YOUR EXACT REQUIREMENTS

LOW COST - TOP QUAUTY - QUICK DELIVERY
QUANTITIES: 1 OFF TO 1,000 OR MORE

—— AVONCEL —

* .
\

:“il.ll

. d
! 1:2
AVON COMMUNICATIONS AND ELECTRONICS LTD.

318 BOURNEMOUTH (HURN) AIRPORT, CHRISTCHURCH, HAMPSHIRE
TEL: NORTHBOURNE 3774 TELEG: AVONCEL CHRISTCHURCH
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MAINS

ynector

The safest, quick and
handy connector for
electrical appliances is
now available ex-stock

Only 5 x 3" x 11*' the MAINS KEYNECTOR

is designed in modern style and attractlve two-

tone colour. The unit eliminates the need of

terminating the malns input lead of any

electrical Instrument or appliance with a plug.

39/ Also enables more than one appliance to be
6 connected In parallel and used simultansously.

applicd for Rating 13 amp.

Send cash with order P.P. extra

CYBERNAUT CONTROLS LTD. (ref. W.W.14), 28.30 Rivington Street. London. E.C.2
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Improved!

7
British and
Foreign Patents

A.C. SOLENOID TYPE SBM

Gontinuous Rating
Jilb. at 1in
Instantaneous

up to 161h.

Fitted with stainless steel guides—6 times the life. Larger
and smaller sizes available—also transformers to 8kVA
3-phase.

BR.A.WEBBER LTD,

KNAPPS LANE, CLAY HILL. BRISTOL 5. TELEPHONE 65-7228/9
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TRANSFORMERS
COILS
CHOKES

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., A.W.R.E., L.E.B., B.B.C., ETC.

123 PARCHMORE ROAD, THORNTON HEATH, SURREY
01-653 2261 CR4.6LZ EST. 1933

LARGE OR SMALL QUANTITIES
TRADE ENQUIRIES WELCOMED
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RA{ LA (IELECTRONICS from PROOPS

New Science Projects combine fascination of Optics with Electronics.

INFRA-RED TRANSMITTERS & RECEIVERS

Unique devices in a brand new electronic field that can be exploited in a wide range GALL'U M ARSEN | DE LlG HT SOU RCE MGA 100

of applications. Miniaturized construction and solid state circult design is combined E Y 3 3 :

with outstanding modulation and switching capabilities to provide infinite possibill- :I':;:‘"r:g:f:sr;‘;"r:'e‘:l':g‘;'::m in a robust. sealed cylinder coaxial with beam to facllitate optical
ties as short distance speech and data links, remote relay controls, safety devices, .

burglar alarms, batch counters, level detectors, etc.. etc. [ -
o post free

INFRA-RED PHOTO RECEIVER — MSP3

Ultra sensitive detector/amplifier for infra-red (Galllum Arsenide) or visible light optical finks MAX RATINGS

reception. Spectral response 9500 A. Robust, ¢ylindrical package is coaxlal with incident light to :ﬁ%a,’zi:’l;:’-:n{’ (et 5o%2w De/a;‘lgonl':_:l:ro;;rarld ie;,ke;;::’:ﬂnlgsl."gx' (pk)7 5mW/'6€
facliitate optical alignment and heat sinking. it et Kooy 2 prvs g am, . .

“When mounted on an aluminium heat sink Vin. x kin. x }in.
85/- post free Supplled complete with suitable lenses, full Technical Data and Application Sheets,
including Line of Sight Speech Link.
MAX RATINGS

Jotal dissipation (in free sk Tamp - 25°C)........100mW. Derating Factor. . _zmw/'C. MICRO-MINIATURE INFRA-RED DETECTOR — 31F2
%}éﬂ{!{flﬁ;r};{lgensﬂy. 100mA. Voftage 25V. Operating Temperature. from Sillcon NPN photo-diode of passivated planar construction, suitable for punched card readers,
p counters. film sound track, etc. "

Supplied complete with suitable lenses, full Technical Data and Application Sheets, —————— 28/6
including Line of Sight Speech Link. post free

Infra-red devices (except 31F2) are supplied complete with
suitable lenses, technical data and typical application information.

PHOTOCONDUCTIVE CELLS FIBRE OPTICS

CADM'UM SU LPH'DE CELLS (Cds) Highly fiexible light guldes that transmit light to inaccessible plncag as easily as

Inexpensive light sensitive resistors which require only simple circultry to work as electricity is cortducted by copper wires. Fibre optics make it possible to control,

light triggering units in a wide range of devices, such as: flashing or breakdown minlaturize, spilt, reflact e (rans"er l'lgh! from SRR to many places at once

lights, exposure meters, brightness controls, automatic porch lights. atc. Not polarity "l"b‘:;OP‘:::":‘Z'D'::“:O‘::V":::; I:‘i:lrce c:pc(II‘cI;s'o‘r”i:::s:'::’r::i‘:elncx::: n;;:::l:e"i(:r:'sp?:;

consclous — use with A.C. or D.C. Spectral response covars whole visible light range. :\undreds 07 b ate gr Savioi Tl ation Rin & G RBIin G [ Ay s car
MKY251

Epoxy sealed 1§ in. diam. x } in. thick. Resistance at 100 Lux — 700 10 RANK TAYLOR-HOBSON ENG'NEERS KITS

3,000 ohms. Maximum voltage 200 A.C. or D.C. Maximum current

500 mw. 12/6 post free . All the basic components needed 1o demonstrate
; new ways to use light in serious applications
> with glass fibre optics consisting of thousands of
MKY101-C . . 1 fibres tightly bundled in a flexible sheath with
Epoxy sealed. § in. diam. x § [n. thick. Resistance at 100 Lux - 500 to \ " \ ferruled. optically polished ends. Kit includes 12,
2,000 ohms. Maximum voltage 150 A.C. or D.C. Maximum current 18, and 24 inch standard Iight guides in 1.5, 3
150 mw. 10/6 post free \ and 6 mm widths, 24 inch twin exit guide with
A 2 x 1 mm. outputs. Non-random 'Y’ gulde With
MKY71 \ 2 x 3 mm. outputs, adaptors and battery opsrated
m Glass sealed with M.E.S. base. Glass envelope  in. diam., overall 3 liaht source. Supplied complete with card
length 1 in. Resistance at 100 Lux — 50 Kohms to 150 Kohms. Maximum i wallets containing technical data and
voltage 150 A.C. or D.C. Maximum current 76 mW. 8/6 post free F illustrated applications,

£1 6 ost free
CADMIUM SELENIDE CELLS (Cdse) a
These have a higher dark resistance in a given period than Cadmium Sulphide Cells,
indicating much faster response. Suitable for ali Cds applications plus applications in
chopper. eloctronic 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.

Newly developed plastic light transmitting media made by
Du Pont and consisting of 64 special plastic fibres. each
.010 in. diam. and bundled together in a tough. flexible
MKBSH shaa!bf Can be used for many serious profects and inex-
pensive prototype work. Ends can be ground flat, dyed or
capped with Epoxy resin. Temp. range —40° to 176°F.
No loss of light through bending. 12-page data snd
applications booklet supplied.

Her Ily 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 curmrent 5 mw.

16/6 post free

Minimum order—2 ft. 8/6 er faat past free
MKB12H =

Hermetically metat 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

RCA INTEGRATED CIRCUIT — CA3020
P H OTO G E N E RAT I V E C E L LS Complete Audio or Servo Amplifier in one tiny package!

Preamp. phase invertor, driver and power output function In a single package
onty § in. diam. and & in. high. Operates from single D.C. supply of 3 1o 9 voits;
glves maximum output of more than § watt for 22 mA consumption. Low distortion,
high gain Is coupled with bullt-In temperature compensation (—55° 1o 123°C)
and widebamd operation. Complete with data and circuit applications.

42/- post free

Selenium cells in which light energy is converted into efectricity directly measurable
on microammeter or used with amplifler as light trigger for alarm and counting
devices, luminous fluxmeters. exposure meters. colorimeters, etc.. Spectral response
covers visible light range.

RCA TRIAC — CA40432

Suitable for light dimming and motor control circuits

Gate-controlled, full-wave, A.C. silicon switch with integral trigger that blocks
or conducts instantly by applying reverse polarity voltage S%itabla for A.C.
operation up to 250 volits; controls currents up to 1440 watts. Size only § in.
diam. x <& in. high. Complete with heat sink. data and applications
information.

Type 1—13 x1 % in. Output 1 mA at 0.6 volts at 1.000
Lux 5/- post free

Type 2—28 x 18 mm. Output 500 MA a1 06 voits at
1.000 Lux 3/6 post free

Type 3—100 x 50 mm. Output 4 mA at 0.6 volt at 1,000
P Lux 45/- post free

2216 post free

PROOPS

Proops Bros. Ltd., 52 Tottenham Court Road, London WIP OBA
Telephone: 01-580 0141
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ENT & EQUIPMENT CENTRES

Acclaimed by everyone
MAYFAIR ELECTRONIC ORGAN

A completely new devetopment in portable electronic

musical instruments and a new field for the home constructor

The ‘MAYFAIR produces a multitude of the most pleasing l
sounds with a wide range of tone colours suitable for classic or

popular music. The organ is fully polyphonic, that is full chords can be played over the
entire keyboard. Supplied as a kit of parts which includes 165 transistors. printed circuit panels.
special fully sprung and depth of touch adjusted keyboard. attractive vynair covered cabinet with carry
handle. A complete detailed and iltustrated construction manual is provided with circuits and full parts
tist. All ftems may be purchased separately. All parts supplied are fully guaranteed. Full after sales
service

Wireless World, March 1969

ENGLANDS LE/

SOLID STATE-HIGH FIDELITY

AUDIO EQUIPMENT

Mono or Stereo Audio, Equipment devel-
oped from Dinsdale Mk.ll—each unit or
system will compare favourably with
other professional equipment selling

at much higher prices.

COMPLETE SYSTEMS
FROM

£15.5.0

THE FINEST VALUE IN HIGH FIDELITY—
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 SOLID STATE TRANSISTOR POWER AMPLIFIERS

Compiete with full Bass Treble. Volume and Selector Controls
MA66 12 WATTS STEREO
We are pleased to offer two new designs with the choice of either mono or stereo systems. These
BRITISH DESIGNED UNITS favour the user in so many ways. being suitable for use with all types
of PICK-UPS. TUNERS, DECKS and MICROPHONES--with fantastic power and quality/with
fas greater adaptabiiity, with treedom for battery or mains operation. Qutput is from 3-16 OHMS
Whether you require a home or portable HI-Fl installation, electronic guitar, P.A. System. Intercomm.

“-r-

Once built the "MAYFAIR" will then provide

years of enjoyable entertainment. 0 N LY 9 9 G ns.

Call in. See.it and play it yourself.

BUILT AND TESTED
Deposit £36.8.0 &

12 monthly payments of
£9. Total £144.8.0.
RHYTHM UNIT
£59.10.0 pp. 10/-

Deferred terms available.
COMPLETE KIT

Deposit £29.19.0.

12 monthly payments of £7
TOTAL £113.19.0.

EXPORT ENQUIRIES INVITED

ORGAN COMPONENTS

We catry a comprehensive stock
of organ components for
TRANSISTOR AND VALVE FREE
PHASE designs.

Ask for BROCHURE 9

W"""'" 2 &\ SINCLAIR EQUIPMENT

mTIGRATEO

IC10 Iintagrated Circuit

Amplitier 59/6
212 Amplifier 1

B 4978
the MA? or MAB6 will FILL THE BiLL. e il 0 S

for complet. MAT MONO MABS OPTIONAL
Hstening setistaction £8.10.0 OR THE STEREQ £16.10.0 s ) 62/64. p.p4, ALy Povanniy 9308
choose either the '— . . POST. PACKING 5/- EITHER MODEL . . Suitable for either model Q14 Speaker System £7.19.6

Ilustrated leaflets 12 and 14 FREE on request. Demonstrations Daily at our 309 Edgware Rd. Branch All POST PAID. Delivery from stock.

NEW MODELS The Detector Unit wmim GRAVINER FIRE

PORTABLE
GEIGER COUNTERS

FOR MEASURSMENT OF
RADIO-ACTIVITY.
Susalind compioca with tastcuctions,

WITM BATTERIES
£.10.0
POST 101.

nwtaly of 8 ghhy sextve 33U

OETECTOR UNIT

NOMBREX
TRANSISTORISED
Test Equipment

PRICE Leaflet

MODEL £ s. d. No
22 Power Supply 14 0 0 22
30  Audio Generator 19 10 0 24
3N R.F. Generator 1210 0 25
32  C.R. Bridge 1010 0 26
33 Inductance Bridge 20 0 0 29

Send for descriptive lllustrated Brochure.

gty siactrc ol combimed wih 8
ey Grosl Iacaperites o simgle cold
cobude sinctromc sy, capecten sl
sty devgaed 0 bl v galmty
wxtornal wanwg s apen O shest ircaited
Compralotd @ » mm whid by
acrlaes e @ clecvicaly sl
povide: 2 ligh dogrmn of chunicel and
Bermal Origanl  prcs
£74. DUR PRICE, BRAND NEW
f6 each with data sheet

M=M

SN

SZE 4X3 X2 in

MULLARD 1 WATT AMPLIFIER
PORTABLE THANSISTOR UNIT wit volume cont

ice
Oprlcmal Rexine tovered Wood :.bu.a- 125924, 12/5.
7 x 4 in. speaker, 17/6,
Uses PP battery.

/' 3/6d
Ask for Loallet 2.

BUILD A QUALITY
TAPE RECORDER

To get the best out of your MAGNAVOX DECK. you noed &
MARTIN RECORDAKIT. This comprises 8 specisl high
quality 6 valve amplifier and pre.amplifier whiCh Comes 10
you assernbled on its pnnted crrcuit board—in fact every.
thing needed down 1o the last screw FOR MAKING A
SUPERB TAPE RECORDER. which, when built. will com
pare favoursbly with instruments costing twice 8s much, ye1
you need No experience or techndcal skill 10 bring this about.
THE INSTRUCTIONS MANUAL MAKES BUILDING EASY
AND SUCCESS ASSUREO

2 Track 36 gns,
P.P. 22/6 either model
Kit comprises : Deck, Amplifier, Cabinet snd speaker. with
MICROPHONE 7 in 1,200 ft. tape. spare $pool

4 Track 39 gns.

ALL UNITS AVAILABLE SEPARATELY. Toduy's
ASK FOR BROCHURE 6. Value £60.
o{s ’ y

for all leading makes
AMPLIFIERS

TUNERS |}
DECKS

SPEAKERS

MICROPHONES

TEST EQUIPMENT I

SYSTEMS
ALL WITH DISCOUNTS

VHF FM SUPERHET TUNER MKII
*5-MULLARD TRANSISTORS & 4 DIDDES * 300 Ke/s
BANDWIDTH * PRINTED CIRCUIT CONSTRUCTION
* HIGH FIDELITY REPRODUCTION MONO AND STEREO

A popular VHF FM Tuner

now used throughout the

country for quality reception

of monophonic and. with the

decoder stereophonic broad.

casts. There is no doubt

sbout it-—VHF FM gives the =
the real sound. Excelient

stability economically priced.

TOTAL COST CC 19 8.

DECODER £51

(CABINET 20/ EXTRA) ASK FOR LEAFLET 3.

NEW — MALLORY LONG LIFE
MERCURY BATTERIES
50% OFF LIST PRICES

®RM12 1.35 volis 3600 m/aH OUR PRICE 5/- sech
size 2° x} dis. * RAM625 10.35 votts 350 m/oH

MANUFACTURERS—DISTRIBUTORS
We pubiish a QUANTITY. SEMI-CONDUCTOR
BULLETIN listing over 500 ditferent devices svailsble
FROM STOCK s medium to large quantities at KEEN
PRICES couple¢ with PROMPT DELIVERIES.
TO OBTAIN YOUR COPY. WRITE TO US (on Company
Headed Notepaper please) tequesting our SEMI
CONDUCTOR BULLETIN. For TELEPHONE QUOTATIONS.
PHONE (01) 723 1008/9 Exm. 4 (01) 723 0409 Extn. 4.

uantities of
anufacturers

We purchase medium to large
Transistors and Devices excess 10 |
and Distributors requirements.

Pack of 8. Size 2§ x { dis
Eﬁ OUR PRICE 10/- ssch
Easily spilt into eight 1.35v. Celis.
These cells are idesl for any
spplicstion where SMALL SIZE
HIGH CAPACITY and LONG
Q LIFE are required
TRANSISTORS —
SEMICONDUCTORS
COMPLETELY NEW 1969 LIST OF
1000 types. Send for your FREE COPY
TODAY. (list 36)
S.C.R.’s from 5/-
Field Effect Transistors from 9/6

QUANTITIES AVAILABLE.
Power Transistors from 5/-
Diodes and Rectifiers from 1/6

BRAND NEW All below list price

£ e d
2025 Mono/Stereo 8 9 0
300 LM with 9TANC 10 10 ©
SP26 Mk Il 1219 6
LABBO Mk I 2% 0 ©
AT60 Mk Il 1410 ©
3500 Mono/Stereo 1219 €
401 2810 ©
AP75 21 10 O
SL55 1210 ©
SL6S 16 10 0
SL78 3210 ©
SL95 4110 ©
AT0 Mk 1l 1212 o

Sand for illustrated brochures 16, 17
lete range of igs available

') I’

VISIT OUR NEW HI-FI CENTRE at 309 EDGWARE RD.

Ask for Hi-Fi- Stock List Leaflet 16.17 &
JT WILL PAY YOU TO PAY US A VISIT ]

HENRY'S RADIO LTD

OPEN MON.-SAT. 9 a.m.—8 p.m. THURS. 9 a.m.=l o.m.

@

i
1;%zuggbf17fHZCI

The most COMPREHENSIVE—

CATALOGUE
Complete with 10/
FREE WITH EVERY COPY

devices, valves and crystals.

equipment.

6.500 ITEMS

COMPLEYELY NEW 9th EDITION (1969)
CONCISE—CLEAR COMPONENTS
worth discount vouchers
» 32 pages of transistors and semi-conductor

* 210 pages of components and equipment.
* 70 pages of microphones. decks and Hi-Fi

320 BIG PAGES WY (11

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) 723-8983
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GENERAL ELECTRIC | WATT AUDIO AMPLIFIER PA234
This monolithic integrated circuit will deliver | watt of continuous
IMMEDIATE DESA Tc” poyer to a 22 Ohm load. The device functions from a single power
supply between 9 and 25 volts and is compatible with 8 and |6 Ohm
loads; an 8-lead dual-in-line packdge is used with a heat transfer tab.
2N38SA/ 26302 39 |AF239 | Bv210 oc205 & Applications: Record Players, Tape Recorders, TV, AM & FM
IN388A 18- | 26306  9/6 |AF186 - | Bv2i2 .| 0C208 Receivers and general amplifier projects. Complete with data and
20636 26338A 5. | AFZI1 8vz13 | A eSiBN NOLES ...ttt ir e e ten e et i iniiaeieneas 24/-
N697 63458 ¥ [AR212 BYX38/150 - .| ORPSO /
2106 - laeans & |asvzr Frasah A 2 | obem DataSheet ORly .. .. vve e iinin it aennas 1/6 post free
2N706A 263748 &- | ASY28 BZY93/C24 0RPE3 3
g:m zg;al - A§vga BYv21 A : g;:g; RCA MULTIPURPOSE WIDE-BAND POWER
A 26382 G- |ASY29 GET102 -
W3 25002 W- | Asz21 GET103 - | sx638 7 AMPLIFIER CA3020
NT132 3017 & [ATZI0 - | GETHI3 - 2{/%0‘5 15/- This very popular multistage direct coupled amplifier will provide
2N1302 | 28018 &% |AUYIO GETI14 ‘ 0.5 Watts power output from a single 9 Volts supply with a typical
1303 B/ | 25024 25 [ BAITS GET11S i . | caz ] % g A : h
2N1308 - | 2503 - | navas GETST3 6 | P3eBA i power gain of 75 dB. The amplifier is contained in a multilead TOS
N1305 - | 25702 . | Bev3o 5M3788 W | vaosa package. Applications include AF Power Amplifiers, Video power
2N1306 - | aavn - | BCY31 045 . | ECa0l - Amplifiers, Power Switches and Multivibrators, Motor Control
2N1307 - | aav30 - | BCY32 .| 0aa7 y- | tea2 Amplifiers, Wide-Band Linear Mixers etc. Supplled complete with
2N1308 ACI07 BCY33 0A70 . | Cne - free lead spreader, data and applications notes... .. .. .37/6
2N1309 AC126 | Bev3a 0A73 A e g Data Sheet onl I16 ost free
2N2369 5% | ACI27 . 1 BCY3s . | 0a79 e | M ) AR I P I p
IN2369A AC128 . | scvss ZS0R18N Y- | 20428 -
NB4E 10 | ACIT6 gova 0481 P MULLARD AF AMPLIFIER TAA263
N2147 acv17 BCY54 0A85 2% adh i . K .
N2148 ACY18 BCYI0 0490 ws | 8383 This Linear AF amplifier requires a single 8 Volts (max.) supply and
2N2160 ACY19 BCYI 0A91 3. 8O3 has a typical power gain of 77 dB. It is housed in a TO-72 case (4-iead
2N2925 . | acv20 BCZ1N 0Ag5 o8 | acire TO-18) and is intended for use from DC to 600 kHz........... 16/9
3528 19)- | ACY2) .| 80121 gﬁgg ¥ ogeizs .
302 & | ACY22 . 3 A
Wores 'seliaie Al 0A210 i o GENERAL ELECTRIC PROGRAMMABLE UNIJUNCTION
;:g;g; :// AD149 BF184 3221;1 1 :,,5; . TRANSISTOR (PUT) DI3TI
- | apznt BY100 -
N6 46 | A021Z BFY50 . |oaz202 ,:j_ radll 2 This PUT enables the 7}, RBB, Ip, and Iy characteristics of a normal
3707 68 | aFt02 - BRYS1 . | 0AZ206 M8 Oh | Wl unijunction to be programmed by selecting two external resistors.
IN08 39 | AF11A BFY52 W [l L y. | M Applications: Timers, Relaxation oscillators, High Gain Phase Control
3709 &/ | AFHIS BFYS3 - | v etc. TO-98 package. Supplied complete with data and applications
MIN0 5 | Arnig BSX20 0AZA1 318 - | MPFIOS 11/8
X371 86 | A2 BSY27 0AZ242 % "0 MJ491 NOTEE s a s BB LS deiMie e o cvens co 468 e ol ee seabENBeaPEmd DR E 0 LD
MI053 & | aFim A 0AZ243 [ MIAS1 Data Sheet only..co.vveieieernsnronreionansenoons 1/6 post free
W38 20| AFIZS " BTYEING0R 28 gazBss. 3,2 VG|
6301 &5 | Afre) BTY87/1500 33/ gaz270 36 B | 40362 We are an International Rectifier Semiconductor Centre
Terms, CWO. Post & packing 1/6. Mail Order only, please.
TIS43 s 69 =zw. KINVER ELECTRONICS LTD.,
Unilunction  transistor  sim.  2N2646 Y STONE LANE, KINVER, STOURBRIDGE, WORCS.
BEN300 etc. Data on request 25-99 5/3d 20 Watt Power Amplffier 'Kit based on
AF11" Design £8/8/- complste (not

case)

Hi-Fi Preamplifier based on design note 21
£6/10/3 complete {not case).

N30, 8- ey | TE| EPRINTERS * PERFORATORS
N3055 15/ P el | REPERFORATORS - TAPEREADERS

25 + 13- 100 4 1/ NEW DATA BOOK—1000 + TYPES

e <5151 | DATA PROCESSING. EQUIPMENT

NPN/PNP 40 KC/S TRANSDUCERS £5.18.0.

COMPLEMENTARY PAIR 10/- PAIR
124 FAIRS /- PAIR PAIR + FREE TX/RX CIRCUIT.

4

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

LOW COST TYPES FROM STOCK

VERY POPULAR
NPN PLANAR G.P. SILICON PLANAR DIODES
SPEC. ON REQUEST 1000 +4}d ~ | MULTIWIRE EQUIPMENT [ .
25 + 110 100 + 16 2/- GP GERMANIUM TRANSISTORS
SPEC. ON REQUEST 100 + 84 TELEGRAPH AUTOMATION AND COMPUTER PERIPHERAL ACCESSORIES
NPN & PNP SILICON PLANARS TCHBOAROS
CRSB/4[]AF 12/6 FROM 9d EACH 100 + OATEL MOOEM CONVERTERS, TELEPRINTER SWITCHBO
Picture Telegraph, Desk-Fax. Morse Equipment; Pen Recorders; 3
STC 400 Piv 3A THYRISTOR P":“ °":"“ b'" cument a1 time of going fo press Switchboards; Converters and Stabilised Rectifiers; Tape -
! e uys LD vale too Holders, Pullers and Fast winders; Governed, Sychronous
25 + 1- 100 + 103 ;:‘;z:::;:;:m.\fm:) ,:3:“,'“'“,9“ oifpinal and Phonic Motors; Teleprinter Tables and Cabinets; Silence
markings and are subject to our full replacement C?vcrs; Distortion and R_elny Testers; Send/Receive Low and
quarantes # not to published specifications. Wa 0D High Pass filters; Teleptinter, Morse, Teledeltos Paper, Tape
Bm U] NOT offer “Re-marked” semiconductors, . ....urs and Ribbons; Polarised and specia-
(Phtalowl "34 pages FREE' on request Post & ’ i lised rclays and Bases; Terminals
QTY PRICE ON acking {First Class Maill 1/ per order. No . V.F. and F.M. Equipment; Tele-
APRAICATIN i el phone Carriers and Repeaters;
= Diversity; Frequency Shift, Keying 5
Equipment; Line Transformers and E
T Noise Suppressors; Racks and Con- £
‘ ’ soles; Plugs, Sockets, Key, Push, |
Miniature and other Switches; Cords, Wires, Cables and Switch- :
board Accessories; Teleprinter Tools; S!roboscopgs and

Electronic Forks; Cold Cathode Matrics; Test Equipment;
Miscellaneous Accessories, Teleprinter and Teletype Spares. 3 1

COMPONENTS LTD. W. BATEY & CO.MPANY

7 COPTFOLD ROAD, BRENTWOOD, ESSEX TeDby M Gty Saten S vaee

WW—126 FOR FURTHER DETAILS

ELECTRONIC
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SENSATIONAL R.S.C. HIGH FIDELITY STEREO PACKAGE OFFERS

Matched for optimum performance. Compare Dlustrated with TFM1 Bpecial Inclusive price. 3 ¢
rices with equipment and cabinets purchased T Funer fitted. Fully wired units Package 1’ 13 Watt System
b = IRy RO % Garrard SP25 Mk. II 4-speed Player Unit,

ndlvidually.
nth.
‘Package 3' 30 Watt System T56nS.carr.25/- | SOBIMY c0) Ceramic P.U. Cartridge.

% Goldring Transcription Turntable on Plinth. P.T. surcharpe | % TA12 Amplifier in cabinet.
: ghure hi(om,\ etuI:"l;lck-up (rl)artrtldgc. : ) = :::re‘n;lely . *sk Plallr g:" {)O;Bct Loudspeaker Units.
uper ; mplifier in cabinet. ractive an pecial inclusive price. 1
% Pair of Stanton Loudspeaker Units. ‘Package 2' 30 Watt System  Versatile Plinths Perspex;over 3gns extrrll‘ 0{51)408'49 ”GI'IS‘.
Special Inclusive price. Fully + Garrard 8P25 Mk. II Turntable on Plinth, ftihed In Teak or] £10. and 9 mthly. pmts. £3.4.0. s small
wired units ready to *plug-in’’. 85 Gns. % Goidring C890 Ceramic P.U. Cartridge. %'l'ﬂ':gsl;e‘;?::: L L) LT T A e
Really sugcrb performance Plua small P.T ¢ Super 30 Amplifier in cabinet. “hinged” cover with AGENT APPOINTED
Send 8. for leaflet. Carr. 25/- surcharg® e Pair of Stanton Loudspeaker Units. eatin chrome handle. BI.ACKP 00 See addresses
— ————
AUDIOTRINE HIi-FI SPEAKER SYSTEMS
AUDIOTRINE HIGH FIDELITY R gt ll| R-S-C- TAI2 13 WATT STEREO AMPLIFIER
ol quallity speaker, croas-over unit an
LOUDSPEAKERS Heavy con- tweeter. 8mooth response and extended fre- FULLY TRANSISTORISED, SOLID STATE CONSTRUCTION HIGH FIDELITY
struction. Latest high eficlency ceramic quency range enaure surprisingly realistic repro- OUTPUT OF 6.5 WATTS PER CHANNEL
magnets. Treated Cone surround giving duction. Gns Designed for optimum performance with
low fundamental resonance. D Or Bepior 15 watt inc. HF 124 e any crystal or ceramic Gram P.U: cartridge,
me:dt:; Tweeter Cone providing “ 15.000 line Bpeaker § Gns. Carr. 6/6. Carr. 5/9 R*uaﬂo ulne';. ‘l“u&ehmorder. ‘Mike " etc.h
frequenc; 40-15,000 parate » t socketa
Cipa: Tmpednne. 3 er 15 obme: HI-FI _'SPEAKER ENCLOSURES | Jannc w Separace Bassand Toehis conirols
Exceptional performance at low cost. ‘{wﬁ :mrvﬁm&-ln ;ence;?"ll::- Modern design. % Blide asvm:h for mono use + Speaker
Please ntate mpedance Prices incind iage: cous ¥ lined and ported. Prices inc. carr. Output 8-15 ohms ¢ For 200-250 v. —
HF uo'l. s 10W 578 HF120 1% 15W 69/¢ JE8 8ize 16 x {1 x ¥in. Prensurised. Glves AC jnains  d Prequency Respouse 30-
nrs 8 8W 57/8 gl’ 120D 12~ 15W 79/9 fp:n" F L R 4 Gns. -—70d; :,.semmvnﬁ-nm:vp ";')"Jé‘?i'v"é?‘i.?é me);;.gu: ;l’:’nd’!gr::
HF ggg gO’ ;qu “é‘ﬂllg F126 12 15W 89/9 SE8 For optimum perforinance with lnys Gns brushed silver finish Pacia and Knobs. Output rating I.LH.P.M. Complete kit of
BE 1oop - 10w 5,180 v 1000 12 16w § aon B e e sgtenie S NS | R wssegginprclon LD @, cu K soay
- L
IDELITY LOU . —— t}oml;fm-lﬂ .pu::;-.l ‘ﬁ:‘u !‘lzl‘ ;.w x ll;)in. (;r;ul.a 17 (Ln; ) gr in Teak or Al;runn;;-m veneer housing 19 oﬁmor Dep.
‘or high performance w . HI-FPi speaker - thl t - tal £22/10/-.)
e O T mt ] o ok of Alrommodia véneet. | | i Frectar. Bize 5 % 16 % 104in. prossurisedy 6 Gns. i A 1ol

R.S.C. BATTERY/MAINS CONVERSION UNITS
Type BM1. An all-dry battery eliminator.
Bize 51 x 4} x2in. approx. Completely
replaces batteries supplying 1.5 v. and 90 v.
whereA.C.malna 200/250 v.50 ¢/s. laavailable, ‘
Compiete kit with diagram
49/11 or. Ready for use 58/11.

RS.C. MAINS TRANSFORMERS
FULLY GUARAKTEED. Interieaved and Impreg-
RS.C. AI0 30 WATT ULTRA LINEAR oot Rizsis fechd 17 g o

Hl-H AMPL' FIER Highly sensitive. Push-Pull high f 950y, 80 mA,6.3v.2a . 1511
output, with Pre-amp./Tone Con- | 250-0-250v., 60mA. 6.3v. 2a. 16/11
trol Btages. Performance figures: Hum level —70dB. Frequency | FULLY SHROUDED UPRIGHT MOUNTIXG
response +3dB 30-20,000c/s. Bectionally wound output trana- § 950.0-250v. 860mA., 6.3v. 2a., 0-5-6.3v. 2a. 21/8
former. All high grade components. Valves EP86, EF88, ECC83, | 950.0-250v. 100mA. 6.3v. 4a., 0-5-6.3v. 3a.. 37/8
807, 807, GZ34. Beparate Bass and Treble Controls. Benaltivity § 300-0-300v. 100mA. 6.3v. 4a., 0-5-6.3v. 3s.. 37/8
38 mﬂlivnllvn 80 that any kind of Microphone or Pick-up is suitable. I 300-0-300v. 130mA, 6.3v. 4a.. ¢.t., 6.3v. la.
Designed for Clabs, 8chools, Theatres, Dance Halls or Qutdoor For Mullard 510 Amplifier _........ .. 45/9
Pubetions, etc. For use with Electronie Organ, Guitar, String Bass, § 350-0-350v. 100mA.,6.3v. 4a.. 0-5-6.3v.3a.. 37/8
etc. Gram, Radio or Tape. Reserve L.T. and H.T. for Radio Tuner. Two inputs with associated § 350-0-3507. 150mA. 6.3v. 4s., 0-5-6.3v. 3a.. 47/8
volume controls 80 that two separate inputes such as Gram and "Mike” can be mixed. 200-250 v., § 425-0-425v. 200mA, 6.3v. 4. c.t., Sv. 38 . 89/9

el sbese wgea e ki s soelill THE “YORK' HIGH FIDELITY 3 'SPEAKER SYSTEM
- Bize 16 x 11 x 9in. Range 45- *Moderite size approx. 26 x 14 % 10 in. *Range 30-20,000 Compiete kit.
15,000 c.p.s. Rating 8-10 waita.  Fitted | c.p.s. Impedance 15 ohma. * Performance comparable |9 G
High fiux B” Dual conespeaker. £8 19 9 with units costing considerably more. Consistaof (112 In. ns.
4 Impedance 3 or 15 olims. 15 watt Bass unit with cast chasais, Roll rubber cone surround for
STANTON inc. carr, uitra low resonance, and ceramic magnet. (2) 3-way quarter section
IS 8ize 18x11x 10in. Rat. | series cross-over system. (3 8 x 5in. high Aux middle range speaker
Ing 10 watts. Incorporating Fane 803hb (4) High efficiency tweeter. (5) Measured weight of woollen acaustic
apeaker with poll rubber cone surround damping material. (6) Teak veneered cabinet. (7) Circuit and full
and 15,000 Jine magnet. High fAux tweeter. inatructions. HEAR IT AT ANY BRANCH.
iy g dandsome Boandinavian design cabinet. T ST
ge 30-20,000 c.p.s. Impdnce. 3 or 15
ohms. Gives lrnoutg realha: sound o'pt. 16 Gns-
GLOUCESTER s5izc 25x16x 10, 12in. High flu
12,000 line apeaker. Cross-over unit and Tweeter.

Rating 10 watts. Frequency range
40-20.000 c.p.s. Impedance 15 ohma. 12-} Gns.

.T att HIGH FIDEL
STATE AMPLIFIER

20,000 c.p.s. —2d Har
v.a | MONiC i)‘l:u':)ﬂ.k)l’l o, 3% at | 60 ¢/s. A.C. mains. For 3 and 15 ohm speakers. Complete Kit paris wiring diags., Instructions, § 425-0-425v. 200mA, 6.3v. 4a.,6.3v. 3a, 6v. 38 75/~
1,000 c.p.s. Beparate Bass and § Twin-handled perforated cover 27/8. Bupplied factory bullt with EL34 output ulvcl 14 Gns 450-0-430v. 250mA, 6.3v. 4a., ct., 5v. 3a. 87/9
Treble ' }ft" and ‘cut’ controin. 3 input sockets for § 12 months’ guarantee for 17 gos. Tech. figs. apply to factory bullt units. Carr. 13/l * | TOP SHROUDED DBOP-‘I’HBOUGK TYPE
Mike, Gram, Radio or Tape. Input sclector awitch. § TERMS: Deposit £5/14/-and 9 monthly paymentaof 31/3 (Tota) £19/15/3)- sendsA E. for leaflet. mtﬁg\ 13:'..4 6.3v. 2a., 0-5-6.3v. 2a. 21;9
Output for 3-15 ohm speakers. Max. sensitivity SmV.In 250-0-260v. Ba. . 25/9
fully enclosed enamelled case, 9} x 24 % Siin. Auractive | INTEREST CHARGES REFUNDED 0o credit 8ales settied in 3 montha. | 260-0-250+. Se/o
brushed 8ilver Bnish facia plate 10} x 3}in. and A350-0-‘360v. 80mA, 6. - 27/8
knobs. Complete kit of parts with full wiring diagrams 250-0-250v. 100mA, 6. 3"~ 4a., 0 5-8.3v. 3a. 378
Or factory bullt with 12 months’ and instructions. 6 Gnig R.8.C. A11'I‘ 15 WATT HIGH FIDELITY AMPLIFIER | 300-0-300v. 100ma. %33‘;-4‘»_ %656835 Sa. 3B
uaran K - 15 , 6.3v. 4a., 0-5-6.3v. la.
[ tee. § Gns. Carr. 7/6. . 7 mmcll‘r r;vllg‘l{wosx ll’n -A. or HLFI *sgx.ml sTI::)E Buitable for Mullard 510 Amplifier 44'9
r’... » e CIR¢ % 3 Input socketa. 2 vol. con! 350-0-350v. 100mA.. 6.3v. 4a., 0-5-8.3v. 3a. 3719
.':,}.s.'cﬁesﬁ%vl;z": fd',z‘ﬁ,fnvs‘,wh‘ff'_"'dd ",';::,'ﬂ; y for mixing purposes. s Input Belector. Output for | 350-0-350v. 150mA., 6.3v. 4a., 0-5-6.3v. 3a. /11
Address. 16 ohm matching. Type C57 16 watts Inc. 6.7 "’ speakers between 3 and 16 ohma. o Scparate s FILANENT o TRANSISTOR POWER PACK Fois
. " i an e Con e for Gram, 8 » 1 6.3v.1.5a. ;6.3v. 3]9 6.3v. 3a. 10/9; ggv'
A ,,""",‘,‘;C,,f,?,’,?,{l};,[‘,’m"kg‘,“bv?m;':f:-_p“vmm Microphone, or Quitar P.U. Por Vocal and Instru- | aa. 91/; 12v, 1a. §/9; 19v- 8u. or 24v. 1 50 21/9
42x10x5in. 16 t 86/~ and % mthl % mental groups. Frequency Response 20+40,000 c.p.s.--3dB. Hum level —80dB. | 0-9-18v. 1}a. 17/9; 0-12-25- “,,_1.
pmta. 34/9 (Total £18/1719) (hrr 10/- = y Harmonic Dhtoruon O‘i;é at 10 nl-‘ltu’R M.8. ?&enuon on 200-250v. A.C. mains. | CHARGER TRANSFORMERS 0-9-15v. “. 14/11;
Type CA12s, 50 watts. Fitted ,0?: lé:: 11.000 ‘3‘{8 15 Size 9} x 21 x':_lilz mpletemaitn‘:“x‘wwu‘bn: 9 Gns. 0‘"9/0 zl‘;?n/ﬂ. 3a. 19/11; 5a. 23/8;: 6a. 27/9; 8a.
watt speakers. Overall size 56 % 14 x approx. ns,
‘sctory bullt with 12 mths. guarantee 13 gns. Carr. 9/6. Terms: Deposit £4 '0 (8tep UP/Btap DoWl)‘rnAlsronlzns
OnDeptal AN 0snd b munshiy Teymenis | GhR0" = monthly payments $5/6 (Total £15/9/6) 0-110/120v.4200-230-250%. 50-80 watta
of 5%/6 (Total £28/5/°). 160 watta. 59/11 : 250 waita 49/9 + 500 watte 99/9
OUTPUT TRANSFORMERS

|2m ngh Quality LOUDSPEAKERS
veneered cabinets.
I
o 7 ES/VS/

Tota cost of parta R-8.C. TFM1 SOLID STATE VHF/FM RADIO TUNER
il in % High-sensitivity 4 200-260v. A.C. Mains opers-
:l’::nn?:ulhw In:(t;uc! = J_- tion. v Sharp A.M. Rejection. 4 Drift-tree recep-
tions. r tion. % Outputample for any smplifier (approx. 500 m.v.).
Inc. 14 GnS. Simple alignment instructions. Ontm:il‘ lvlsihble 20 Watt Model. 15 ohm.
e bui 183 teeding tanink meter. ¢ Output lor leeding Stereo } g 0 ™15, 15, 10m. Qauss
Ty bullt
Or in Teak fin-

iplexer. JrTuner head using Silicon Planar Tran-
-.u‘:}z‘n’k Dtlkned tor standard 80 ohm co-axial input, L‘:;m"i"o/_t"lge
Ehed cabinet ss Wlus-  Visually matching our Super 15 and 30 smplificrs and of the same high standard of .
trated 194 gns. Terma: periormance and relisbility. The pre-wired tuning head tacilitates speed and sim-
Deposit 25 and 9 plicily of construction. Printed circultry. Only high grade transistors and com-
monthly paymenis ££. ponents used. A quality product at considersbly less than the cost of comparable

Btandan) Pentode 5,000 or 7,000Q to 30 /9
Push-Pull 8 watta EL84 to 3Q or 15Q 12/9
Push-Pull 10 watta 6V6 RCL86 to 3, 5, 8 or 150 28/9
Push-Pull EL84 to 3 or 15Q 10-19 watta . 5/9
Push-Pull Ultrs Linear for Mullard 510, etc.  39/9
Push-Pull 15-18 watta, sectlonally wound 816
KT66.etc.. for Sor 150 ... /9
Push-Pull 20 watt high quallty sectionatly
£8/19/9 carr. 8/9 wound EL34, 618, K'ma etc.to3or 156G 59/9
SMOOTHING CHOK
150mA, 7-108, 2600 12/9 100mA. 108,200 10/9:
80mA. 10H, 3500, 8/9; 80mA. 10H, 1600 4/11.

Listen and speak with both
hands free. Handsome black case. 59/9
Battery operated.

Total £23, unite. Sterco vemion. Ali parte 20 gos. Inc. Carr. Asscubled 224 o3, Inc. Carr. SELENIUM RECTIFIERS
i = R R

R.S.C. SUPER 5 MWIFIAMPUFIER IR R.S.C. SUPER 30 STEREO AMPLIFIER | EER kit LR

SBPECIFICATIONS A DUAL CHANNEL VERSIOX OF THE SUPER 185. Fmploylng 2a. 6/11- 3s., 9/9; 4a., 12/0;

FULLY TRANSISTORISED 200/250v. A.C. Malns.
OUTPUT 10 WATTS R.M 8. continuous into 15 ohma.

15 WATTS R.M.8. continuoua into 3-4 ohma. COSTING CORSIDERABLY MORE
TRAKSISTORS. 9 current types of high quality by leading i

manufacturers.

§ POSITION INPUT SELECTOR SWITCH EQUALISATION
tosundnd B 1.A.A.and C.C.1.R. Characteristics for Gram
and Tape H

FULL 'ru: MONITORING FACILITIES

SENSITIVITIES: Magnetic P.U. 4 mV. Crystal or Ceramic
P.U. 400 mV. Microphone 4.5 mV. Tape Head 2.5 mV.
Radio/Aux. or Ceramic P.U. 110 m¥V.

FREQUERCY RESPORBSE: 42 dB 20-20,000 c.p.8.

TREBLE CONTROL: +15dB to —14dB at 10 Kc[l ll(l PBEDIACK S2dB.
BASS CORTROL: +17dB to —15dB at 50 c/s. HUM L

WITH UNTTS Twin Printed Circults. High quality. Ganged Pots. Mutched Com- [ 6a..1

s7iva consiD I LT ————
5 poaition Input lector, Bans ntrol. ble ntrol

Yoiume Control Balance Control. Stereo/Mono 8witch. Tape Monitor Record Pla""g u"lts
Bwitch. Mains 8witch. INPUT BOCKETS (Matched Pairs). (1) Magnetic | MONEY SAVING UNITS
P.U. (3) Ceramic or Crystal P.U. (3) Radlo/Aux. (4) Tape Head/ | Ready to plug into Amplifier
Microphone. Operation of the Input Beiector Bwitch assures appropri- RP2 Consisting of Garrard
ate equalisation. Rigid 18 w.w.g. Chassis. Bize approx. 12in. wide, B8P25 Mk. II (with heavy
3in. high and 8in. deep. Neon Panel indicator. Attractive Facia | tumntable) Atted Goldring
Plate and 8pun Bilver Matching Knobs. Above facilities, etc., except | CB890 high compliance ceramic
for Ganging and Balance control, apply also to Super 15. 8tereo/Mono cartridge  with
diamond stylus. Mounted omn
THESE UKITS ARE EMINENTLY SUITABLE FOR USE WITH ANY MAKE OF | plinth. Perspex Coverzzc
(I;ICK-UP OR MICROPHOKE (Crystal, Coramic, Magnetic, Moving Coil, Ribbon) | included. Carr. 15/-. ns.

A URRENTLY AVAILABLE. SUPRRB SOUND OUTPUT QUALITY AN BE OB-| Piue 8/ P.T. surcharge.

o e S e oo et -ind% 11 E Gns. TAIRED Y UBING WITH FizsT n:;r&lt;cpom vm“ 19 % Gns RP" a::d above bui with
b pllt‘ w - ring CO

point to point wiring diagrams. e diagrams and detalled fnstructiona. 15/- Transcription unit and CS80

Bupplled factory built. 154 Gna. Carr, 12/6. Terms: Deposit 4 Gns. and 9 monthly
paymenta 31/1 (Total 818/3/8). Or In Teak or Afrormoais veneer bousing ax illustrated.
19 Gns. COMPONENTS ETC. ARE OF A HIGH STANDARD AND SUPPLIED BY
LEADING MANUFACTURERS.

Unlt factory built 28 Gos. or deposit £7/5/- .nd 9 mounthly plymenu 56/3. | Cartriqge. Cover included. Ine.
(Total £32/13/3). Or in Teak or Afrormosis Veneered housing. 31 Gus. Carr. 15/- or | P.T. surcharge.
Deposit £7/3/8 and 9 monthly paymta., 84/~ (Total £35/19/8). Send ) K. for leafler | Carr.21/-. ONLY

BLACKPOOL (Agent) O & CElectronics 227 Church 5t 32 High Street (Half-day Thurs.). Tel. 56420 | EICESTER
BRADFORD !0 North Parade (Half-day Wed.). Tel. 25349 57 County (Mecca) Arcade, Briggace o, LEEDS R.S.C. PLINTHS o
BRISTOL !4 Lower Castle St. (Half-day Wed.). Tel. 22904 73 Dale St. (Half-day Wed.). LIVERPOOL

HI-FI CENTRES LTD. Tel. CENtral 3573
BIRMINGHAM 30/3) Gt. Western Arcade, opp. Snow 238 Edgware Road, W.2 (:hlf—day ':I’hurs.). LONDON

Hill Station 021-236 1279. Half-day Wed.
MAIL ORDERS to: 102-106 Tel. PAD 1629
DERBY 2¢ Osmuton Rd. The Spot (Half-day v:’:f.%l)sl HenconnerLane, Bramley, 96 High Holborn, WCI. Tel. HOL 9874 (Hali-day Sat.)

. Leeds 13. No C.O.D. under 60A Oldham Street (Half-day Wed ) 4
DARLINGTON !8Priestgate (Hal-day Wed.). Tel.68043 zPees 13- No CO.D. under L BT MANCHESTER 3900, ATo. ATo0.8e15 2000,
EDINBURGH 12 Lo S (g Wed ) ,,, s 6 s g £ 106 Nowors g ey MIDDLESBROUGH | s 8 il
GLASGOW?326 Argyle St. (Half-day Tues.). Tel. CITy 4158 supplied S.A.E. with enquiries 41 Blackett Street (opp. Fenwlcks NEWCASTLE UPON Ulustrated. Ine.carv. 6 GS.
403 Sauchiehal) St. (opp. Locarno) please. Hi-Fi Catalogue 4/6. Store) (Hali-day Wed.). Tel.21469 Perspex cover sold separately at
(Hali-day Tues.). Tel.332-1572 Open all day Sats. except |3 Exchange Street (Castle Market Blds.) SHEFHELD ?“g::iym:,"&?:m;"
HULL 91 Paragon Street (Half-day Thurs.). Tel. 20505 High Holborn. (Half-day Thurs.). Tel. 20716 Manufacturer. 39/9 to clear.
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VALVES/SEMI-CONDUCTORS

BRAND NEW & GUARANTEED

0A2 6/~ | 6ED 8/-'| 30018  14/- | ECC84  6/8 | EZ40 8/6 | PYS1 8/=
0B2 6/- | 634 8/- | 30FB 14/- | ECC85 {;/a EZ4l 8/6 | PY82 /-
IR5 8/- | 8J6 3/8 | 30FL1  16/- | ECP80 /= | EZ80 5/6 | PY83 6/6
185 4/8 | 6K8 4/- | 30L16  18/- | ECF83  7/6 | EZ81 8/6 { vas 76
1T4 3/- | 6L8 9/6 | 30P1®  14/- | ECH35s 11/- | G232  11/8 | PY800 8/e
U4 6/- | 6Q7 8/8 | 30PL1  15/- | ECH42 11/~ | GZ34 11/6 | PY801 8-
IUs 7/- | 6867 6/- | 30PL1S 16/~ | ECHS]l  6/8 | MUl4 8/- | U25 15/-
aD2l 6/~ | 6837 7/- | 35L6 8/- | ECH8S 8/6 | PABC8SO 7/8 | U286 18/~
3A5 10/- | 68L7 4/~ | 3524 8/6 | ECLB0  7/8 | PCCB4  &/8 | Ulol 14/~
3Q4 7j- | 88N7 5/8 | 35W4 5/3 | ECL82 _7/- | POC8D 8/- | U281 8f-
384 8/- | 6U7 7/~ | 50BS 6/6 | ECL8S 10/8 | POCSS  11/6 | U301 11/
6V4 6/- | 8v8 8/ | 50C3 6/8 | ECL86  9/- [ POCS®  11/8 | UsOL 22/8
BR4 9/- | 6X4 4/3 | 80 7/- | EFS7A 8- | PCC180  1%/6 | UABCSO _6/-
7U4 §/- | 6X5 6/ | AZ31 10/- | EF40 10/- | PC88 11/- | UAF4% 10/
BV4 8/8 | 7B7 7/- | DAFOL  4/8 | EF41 9/8 | PC88 11/- | UBCAl 8-
Y3 5/8 | 708 6/6 | DAF98  7/- | EF42  10/6 | PCOT 8/6 | UBF80 7/~
5Z4 8/~ | 7Y4 8/6 | D¥F91 3/- | EF80 s;- PCY00 9/6 | UBF8e  7/-
6/30L2 1%/6 | 10C2 15/ | DF98 7/- | EF8S 8/6 | PCPSO  7/3 | UCC84 10/~
6ACT 4/- | 10F1 8/~ | DK81 6/- | EF86 7/- | PCP8a 7/- | UCC8S T
6A67 é/- | 10P13  15/- | DK92 8/9 | ‘EF89 6/3 | PCP84 8/- | UCF80  8/6
6AKS §/- | 10P14  18/- | DK98 8/- | EF9l 4/- | PCP88 9/- | UCH43 10/~
6ALS 3/~ | 12ATS 5/- | DL92 5/ | EF! 4~ 15/- | UCHS1  7/-
6AME 4/~ | 12AT7 4/- | DL94 6/- | EF183 7/- | PCF801 10/~ | UCL82  8/-
6AQS 6/- | 12AU7 b/~ | DL86 8/- | EF184 7/- | PCP802 10/- | UCL83 10/~
6ABS 8/- | 12AX7 6/~ | DY88 6/8 | EL33 17/6 | PCF805 14/ | UP41 10/-
6AT6 8/- | 13BA6  6/8 | ESSCC 126 | EL34 11/- | PCL82  7/8 | UF80 7~
6AUS 5/6 | 12BE6 6/3 | EABC80 7/- | EL4l 9/9 | PCL83  9/8 5 778
6BA6 4/9 | 12BH?  6/8 | E180F  1B/- | EL42 11/- | PCL84 8/- | UFs9 718
6BES 5/3 | 12Q7 5/6 | EAF42  9/6 | EL81 9/- | PCL8S  9/8 1 10/~
6BH8 8/ | 128Q7 7/6 | EBS1 3/- | EL84 8/~ | PCL86 9/- | UL84 -
6BJ6 8/- | 19AQ5 6/-  EBC41  9/6 | EL8S 8/6 | PFL200 12/8 | UY4l 7/8
6BR7 11/~ | 20P2 14/- | EBC81 /- | ELO1 4/- | PL36  10/8 | UY8S 6/6
6BZ6 7/- | 20L1 18/- | EBFS0  7/8 | EL9S §/3 | PL81 7/6 | VR105/30 6/8
6C4 a/e 20P1 12/. | EBFS3 9/~ | EMso 7/6 | PL83 7/- | VR150/30 B/~
6C6 4/- | 20P3 12/ | EBF8®  7/8 | EM81 §/- | PL83 7- | MANY
6CDé 20/~ | 20P4 22/6 | EOC40  11/6 | EM84 7/86 | PL84 6/% | orHER
6CH6 8/~ | 28L6 o/e ECC81 4/- | EM87 7/8 | PLS00  14/8 -
6CL8 10/~ | 2674 ECC82 8/- | EYS1 7/8 | PY33 9/9 | TYPES
6D6 3/- . 30C15 1a/a ECU83  6j- | EY86 7/~ | PY80 8/8 | STOCK.
TRANSISTORS e e s
2N696 5/- | AF116 4/6 | BRYS5  15/9 5/ k=l
2N697 §/- | AP117 4/8 | B8Y58 1778 oc'u 8/~ 160 P.LV. sl 00 Aiu'v' -
2N708 3/- | AF119 4/6 | B8Y65  4/8 | OC75 4/8 200 MA 2/- 708 Plf;_ i
2N706A 4/~ | APl 12/ | B8Y?78  7/6 | OC76 4/6 5 ﬁY" e | goo'iu'P
2N708 4/- | ABY28 6/8 | B8Y78 7/6 | OCI7 4/6 2 A 1 /! rs
2N743 4/~ | BC107 4/8 | BYSSA 8/8 | OCT8 5/~ “1) P.L.V. pis | oo it /-
2N744 4/~ | BCl08 3/6 [ BUY10 12/8 | OC81 4/- 85MA  1/- RLYe e
2N783 4/8 | BC109 46 | GET106 4/6 | OC8BIM  2/¢ | 150 P.L.V s i q
2N914 4/8 | BC170 3/- | GET113 &/~ | OC8ID 3= | 256 AMP 10/- | 800 g
2N916 4/6 | BC172 3/9 | GETS73 4/6 | OCBIDM 2/6 | 200 P.LV. ) 8 APl |
2N928 4/6 | BC173 3/9 | GETS74 4/6 | OC83 4/8 6 AMP B/8 ooo“.“;v."
2N930 B/~ | BCY3l  4/8 | MATI00 7/9 | OC83 /- ] 400 P.LV. L i
2N1613  §/- | BCY34  4/8 | MATIOl 8/8 [ OC138 718 BOOMA 3/8 | 1000 P.L
2N1711  6/6 | BCY39  4/6 | MATI20 7/9 | OCl140 /8 § 400 Rul. VoL o o] [SBOMA. 8/8
2N 18! 8- | BCY42 8/~ | MATI2ZL 8/6 %m :;g S AMP 5/8
2N2160 14/11 | BCY43 5/~ | NKT210 §/-
aag el seye en |xxmu g0 loan  we | o THYRIBTORS
2N236! BCY71 T2 =
2N2646 18/6 [ BCY72  6/6 | NKT213 5/~ [ OC201 76
9N2926 3/~ | BF115  4/8 | NKT214 &/9 [ OC208  6/- RECTIFIERS
2N3053 7/8 | BPX19  8/6 | NKT215 3/9 [ 0C203 /- {100 P.LV. 400 P.LV.
9N3055 18/8 | BFX13  8/6 | NKT216 68 [ OC204 8/ 3AMP 7/86 | 7 AMP 15/6
8N3705  5/- | BFYI0  4/6 | NKT217 #/8 | 8Tl40 4/~ | 100 P.IV. 500 P.LV.
28102 6/8 | BFYl1l  4/6 | NKT219 4/9 | 8T141 8/ 7 AMP_13/8 | 100 AMP 79/8
28103 6/8 | BPY17  4/6 | NKT223 b5/- | XAl04  4/6 P.IV.
OB H R N R ]
AC107 /6 | BPY19 6 | N 3
AC126 4/6 | BPY50  4/6 | NKT220 5/- | XBll2 3/~ ZENER DIODES
ACI27 48| BFY5l 4/~ | NKT240 4/6 | XCl41  7/- | 5.9000 12/. | OAZ208  6/6
AC128  4/8 | BFYS2  4/6 | NKT403 15/6 | PHOTO OAZZ0l 10/ | OAZ209 6/8
AC165 4- | BFYS0 12/ Nx-nos 14/3 TRANSIS. OAZ202 8/6 | OAZ210  6/8
Acygy e Eale US| NEmzel TORS 0AZ203  8/6 [ OAZ211 e/
AC176  ©5/8 | B8X20 /8 Nx‘nooas 7/. ocPr1 126 | 97508  s/6 | 0AZ212 678
ACY19  4/8 [ B8X40 13/9 | OC19 O0AZ200 8/6 | OAZ313  6/6
CY20  4/9 [ B8X41 17/- | OC23 s/e 0AZ206  8/6 | OAZ227 15/-
ACY21  4/8 | BAY10 58/~ | 0025 78 | qiGNAL | 0Az207 o8
ACY22 4| BSYIl 8/~ | O0C26 6/~ 8TC. 1 WATT SE 5%
ACY28  5/- | BaY28  4/6 | OC28 88 | DIODES |, 45733 n,'q 3'13/16[18/‘20/80
ACY40  4/8| BBY27  4/8 | 0C35 8/8 | IN34A 4/- | 133 volt, /- eae
ACY41l  4/6| BaY28  4/8 | 0C38 8/8 | OAD 3i= | 7 series All w,m, from 3.9-
ADI40  8/8 | BBY20  4/8 | OC41 8/~ | 0A70 2/- | 50 volt. 250 mW, 2,0 P, 1:6Twh
AD149 16/~ | B8Y38  4/8 | 0C42 6/~ | 0A79 2 | 4/ en. 7 w. 5/= each
ihe blme g len folom B
6 - 3 I /8 -
AA.}");l'ho 155; gg;u 3/2 8g(l) 3/- g:g? g_ PLEASE A DD
i) 6 53 8/ 3/- A
AF115 4/6 | BSY54 9/8 | 0C72 4/- | OA95 2/- POSTAGE

CLEAR PLASTIC

leaﬂet Dlscoum.s for quantlty

750mA . 25/- 20V. DC.. 25/
Post Extra. Larger sizes avallable—send for lists.

PANEL METERS

First grade quality Moving Conl_Fanel\;x;{t;ﬁ,a;’;;;:blz::ritfo:ol:ms .A.E. for illustrated
pe

37/8 1 amp 25/- 5OV.D.C.......

35/= 2amp . ... 25/- 100V.D.C.

35/= 5 amp . . 25/= 150V.D.C. ....

32/6 20mA . .. §5/- 300V.DC. ....

32/6 50mA .. 25/- 500V. D.C. ... 25/-
87/8 100mA ........ 25/ 150V.D.C. .... 25/
. 9§/~ 150mA .. . 26/- 15V.AC. .... 2§/~

£5/- 200mA .. ... 25/- BOV.AC. .... 85/
. 25/- 300mA ........ 2b/- 150V.AC. .... 25/-
. 25/- 500mA ... 25/- 300V.AC. .... 25/-
. 25/- 3V.D.C. . 25/ 25/

25/- 10v. D.C. .. 25/

TE-20RF SIGNAL
GENERATOR

Accurate wide range
signal generator cover-
Ing 120 ke/s-260 Mcfs.

on 8 bands. Directly
calibrated. Variable
R.F. attenuator. Op-

eration 200/240 v. A.C.
Brand new with instruc-
tions, £15.

P. & P.7/6. 8.A.E. for detalls.

TE22 SINE SQUARE WAVE
AUDIO GENERATORS

8ine: ‘20 cps to 200 k¢/s. on 4 bands. Bquare
20 cps to 30 ko/s.
Output impedance
5,000 ohms. 200/
250 v. A.C. opera-
tion. Bupplied brand
new and guarane

ARF-100 COMBINED AF-RF

SIGNAL GENERATOR

AF. SINE WAVE
20-200,000 cps. 8quare
wave 20-30,000 cps. OfP
HIGH IMP. 21 v. P[P
6000 8.8 v. P[P,

R.F. 100 kcll 300 Mc/a.
Variasble R.F. attenus-
tion. Int./Ext. Modula-
tion. Incorporates dual purpose meter to it

AVO CT.38 ELECTRONIC MULTIMETERS

High

Resist.
volts

measures A.C. and D.C. Voltage.

input).
0-1,000 meg (2. A.C. volt 100 mV-250 V. (with
R.F. measuring head up to 250 Mc/s).
current 10u2A-25 amps. Power output 50 micro-
watts-5 watts. Operation 0/110/200/250 v. A.C
Supplied in perfect condition, complete with
circuit lead and R.F. probe, £25, Carr. 15/-.

quality 97 instrument which
Current,
ance and Power output. Ranges D.C.
250mV-10,000 v. (10 meg2-110megQ

D.C. current 10uA 25 amps. Ohms:

range

A.C.

TYPE I13A DOUBLE BEAM
OSCILLOSCOPES BARGAIN

An excellent general purpose
D/B oscilloscope. T.B. 2 cpa-
750 Kc/s. Bandwidth 8.5 Mc/a
Sensitivity 33 Mv/em, Oper-
ating voltage 0/110/200/250 v.
A.C. Bupplied in excellent
working condition, £22/10/-.
Or complete with all scces-
sories, probe, leads, lid. etc.

[ 6ok 8 £o5, Carriage 30)-.
ADMIRALTY it relessed by
B.40 RECEIVERS

quality 10 valve
recelver manufac-
tured by Murphy.
Coverage In 5 bands
650 Kcfs-36 Mc/fs.
1.P. 500/Kc/s. In-

bandpasa
noise ilmiter, crys-
tal controlled
B.F.0. calibrator
L.P. output, etc.
Built-in speaker,
output for phonea.
Operation 150/230
volt A.C. Blze 19}
x 13} x 18in.
Weight 1141b. Offered in good working condition.
£22/10/0. carr. 30/-. A few brand new, £35.
Carr. 30{-. With circult diagrams. Aleo available
B4l L.F. version of above. 15 K¢/3-700 Kefs.
£17/10/-. Carr. 30/-.

CLASS D. WAVEMETERS

A crystal coutrolled hetero-
dyne frequency meter cover-
ing 1.7-8 Mc/s. Operation on
6 v. D.C. Ideal for amateur
use. Avallable In good used

AM/FM SIGNAL

GEN E RATORS
Oscillator  Test
No. 2. A high

quallty precision
instrument made
for the Ministry
by Airmec. Fre~
quency coverage
20-80 Mcjs. AM/
CW/PM. Incor-
porates preclsion
dlal, level meter, preclslon attenuator L£V-100Mv.
Operation from 12 volt D.C. or 0/110/200/250 v.
A.C. Bize 12 x 8} x 9in. Supplied in brand new
condition complete with aill connectors, {fully
tested, £45. Carr. 20/-.

MARCONI CT44
TF956 AF
ABSORPTION
WATTMETER

I ujwatt to 6 watts,
£20. Carr. 20/-.

TE-16A TRANSISTORISED
SIGNAL GENERATOR

5 Ranges 400 KH2-30
MHZ. An inexpensive
instrument for the handy-
man. Operatea on 9v.
battery. Wide easy to
read scale. 800 KHZ
modulation. 8§: x B§:
X 3): Complets with
Instructions and leads.
£7/19/68. P/P 4/-.

—_— e
FIELD TELEPHONES TYPE L. Generator ringing,

condition £5.19.8 Carr. 7/6. metal cases. Opemle on 2 1.5 v. batteries (Dot
Or brand new with ries plled.) E it £4.10.0 per pair.
£7.19.6 Carr. 7/6. Carr. 10/-.

MARCONI TEST EQUIPME

EX-MILITARY RECONDITIONED.
TF_ 144G STANDARD
85 Kc/s-26 Mc/s, £25.

T.F.195M.

0-40 ke/s, 200/250 v. 30/-.

A.C. 820, Carr.
TF 142E DISTORTION FACTOR METER £20. Carr. 20/-

SIGNAL GENERATORS,

£25. Carr. 30/-.
TF 885 VIDEO OSCILLATOR 0-5 m/cs £45 Carr 30/-.
BEAT FR.EQUENCY OSCILLATOR.,

NT

All above offered in excellent condition, fully tested and checked.
TF 1100 VALVE VOLTMETER, Brand New, £50. TF 1267 TRANSMISSION TEST
SET, Brand New, £75. TF1371 WIDE BAND MILLIVOLT METER, Brand New, £50.

Brand new, guaranteed and carriage pald.
High quality construction.
Output full variable from 0-260 volts. Bulk q

1 amp.— £5/10/~; 2.6 amp.— £6/15/-; 5 amp.— £9/15/=;
8amp.—£14/10/-; 10 amp.—£18/10/-; 12 amp.—£21; 20 amp.—£37

Input 230 v. 50-680 cycles.

uantities available.

T.E.40
HIGH SENSITIVITY
A.C. YOLTMETER

10 meg. input 10 ranges:

01/.03/.1/. 3[1’3/10[30/]00/300
v. RM ops.-1.2 Mc/s,

Decibels — ‘0 to +50 dB.
Supplied brand new complete
with leads and Instructions.
Operation 230 v. A.C.
£17/10/-. Carr. 6/-.

ADVANCE
TEST EQUIPMENT

Brand new & boxed in original sealed cartons.
VM.76. VALVE VOLTMETER. R.F. mea-
surements in excess of 100 Mc/s & D.C.
measurements up to 1000 v. with accuracy of
+2%. D.C. range 300 MV to 1 XV. AQ.
range 300 MY to 300 V RMB. Resistance
0.02—5600 M. Price £72.

VM.78. A.C. MILLIVOLT METER. Trman-
sistorised. 1 Mv—300V. Frequence 1 cje
to 1 Me/a. Price £55.

VM.79. UHF MILLIVOLT METER. Tran-
sistorised. A.C. range 10 Mv—3V. D.C.
current range 0.01/A—0.3 Ma. Resistance

h 10 h

AP output snd % mod. on R.F, 220/240 v. A. C
£30. Carr. 7/6

LAFAYETTE TE-46 RESIST-
ANCE CAPACITY
ANALYSER

2  pf-2,000 mfd.
2 ohms-200 meg-
ohma. Also checks
impedance turns
ratio insulation,
200/250 v. A.C.

leads, £16.10.0.
Carr. 7/8.

Brand New, £17.10
Carr. 7/6.

1 £125.

H1B. AUDIO S8IGNAL GENERATOR. 15 c/s—
50 Ke/s, sine or square wave. Price £30.
J1B. AUDIO SIGNAL GENERATOR.
18 ¢/s—50 Kc/s. Price £30.

J2B. AUDIO SIGNAL GENERATOR. As
per J1B except fitted with output meter £35.
TT18. TRANSISTOR TESTER. £37/10/-.
Carriage 10/ per item.

LELAND MODEL 27 BEAT
FREQUENCY OSCILLATORS

0:20 Kefs. Output 5K or 500 ohms. 200/250 v.
A.C. Offered in excelient condition, £12/10/~

Carriage 10/-.

% TRANSISTORFM %
TUNER
8 TRANSISTOR

HIGH QUALITY
TUNER 81ZB
ONLY 6in.x 4in. x
24in. 3 L.F. stages.
Double tuned dis-
criminator, ample
output to feed most
amplifiers. Operates
on 9 volt battery. Coverage 88-108 Mc/s. Ready
b*:ul;!,'read; for \ue/ Fantastic value for money,
BTEREO HULTXPLEX ADAPTORS. 5 Gns.

TE-65 YALVE VOLTMETER

High quality instrument
with 28 ranges.

voits lb-l 500 w.
voits 5:1.500 v.
Resistance up to 1,000
megobma.

220/240v. A.C. operation.
Complete with probe and
lnuructlunl £17/10/0. P

a P,

6/-.
Additional Probes avail-
able; 35/- H.V.
42/8.

G. W. SMITH

& Co. (Radio) Ltd.

3-34 Lisle St., W.C.2.
AlSO SEE OPPOSITE PAGE
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MULTIMETERS %r EVERY purpose

LAFAYETTE DE-LUXE
100 KEQ/VOLT

01.5/2. 5/10/
:somo/mon 000 v,

/3/10/50/250/500/ k oo

0/10/1002A/10/

100/500 MA/2.5/10 Amp.

0/1K/10K /100K /10M /

00M 0. —10 to 49.4dB.

1
£18/18/-. P. & P. 5/-.

LAFAYETTE 57 Ranke Super

SOKQ/V. Multimeter. D.C.
volts 125mv-—1000v. A.C.
volts 1.5v—1000v. D.C. Cur-
eent 25uA--10 Amp. Ohma
0—10 Meg}. D.B.—20 to
+ 81 db. Overload pmuctk)n.
£12/10/-. P. & P.

NEW MODEL 600 30 000 0 P, V
with ovarlnnd

MODEL TE-30 50,000 O.P.V.
Mirror scale overload protec-
tion. 0/3/12/60/300/600/1,200
v.D.C.0/6, 30/130/300/1 200. v
D.C. .03/6/60/600 MA. D.f C
IGK/lBOK/l 6/16 MEG
63db. £7/10/0

P&P

MODEL TE-1£. 20,000 O_P. v
0/0.6/6/30/120/600/1,
3,000/6,000 v. D.C. 0/6i.w/120/
600/1,200 v. A.C. 0/60uA/6]
60/600 mA. 0/6K /600K /6 M rg./
60 Meg.Q. 50 PF. .2 MFD
£5/19/6. P. & P. 3/6.

MODEL TE-80. 20,000 0.P.V.
0/10/50/100/500/1,000 v, A.C.
olnrm/wlabo/woll 000
0-80uA.  5/50/500mA.
O/sx/ool(/oooxle meg.
£4/17/8. P. & P. /-

TE-800 20,0000[VOL1'
GIANT MULTIMETER
Mirror scale and over-
load protection. 6in.
full view meter. 2
colour scale. 0/2.5/10/
250/1,000/5,000 v. A.C.
0/25/12.5/10/580/
250/1.000/6.000 v. D.C.
0/50uA/1 0/100/600mA//
10

£15/-/-. P.
MODEL AS8-100D. 100K Q/
Voll Bln.. mirror scale. Built-
o meter pmv.ecuon 0/3/12/60/
120/300/600{1,200
0/6/30/120/300/600 v. A.C.
0/10:A/6/60/300MA/12 Amp.
0/2K/200K/£M/'100Mn 20
3/6 +17dB. £12/10/-. P. & P.

OH
& P, 6/-.

MODEL TE-70. 30,000 0.P.V!
0/3/15/60/300{600/1,200 v.
D.C. 0/6/30/120/600/1,200 v.
A.C. 0/3014A/3/30/300m A.
0/16K/160K/1. 6!(/16 Meg Q.
£5/10/-. P. & P. 3/-.

E-51. NEW 20,0000/
VOLT MULTIMETER, with
overload protection and
mirror acale, 0/6/60/120,
1,200 v. A.C. 0/3/30/60/300/
600/3,000v. D.C. 0/60,2A4/12
/300m A.D,C. 0/60K/6 meg.
ohm. 92/8. P. & P. 2/6.

MODEL TE-10A. 200k0/
Volt 5/25/50/250/500/2,600 v.
D.C. 10/50/100/500/1,000 v.
A

0/5012A/2.6 mA/250 mA D.C.
O/GKIG meg ohm. —=20 to
4+

10-0, 100 mtd. 0. 100—01 mfd.
69/8. P, & P. 2

PROFESSIONAL 20.000
O.P.V. LAB TYPE
MULTITESTER. Auto.
matic overload protec-
tion, mirror acale. Ranges
1/10/50/250/5600/1,000 v.

D.C. and A.C. 0-5004A, 10mA, 250mA, Current:
0/20K, 200K, 2megohm, Decibels:—20 to + 23db.

£5/18/8. P. & P. 2/6.

NEW STAR SR-200 SSB
AMATEUR RECEIVER

An exciting new receiver covering 6 amateur hands 160/80/
40, 20/15/]0 metres. ll]umlnntcd allde rule dial. 8 meter. Crystal

Product det

RF

nojse limlter.

tunlng .nnd gain controls. Bpe: aker or phone outputs. 8 valves,

2 diodes. 2‘20/240 VI A.C. Bupplied brand new

llld guaranteed. £40/-/-, Carr.

H209 Mk. Il COMMUNICATION RECEIVER

v 11 walve high
grade com-
munication
receiver sult-
able for tropl-
cal use. 1-20

tion. lncorpor-
ates preci
vernier drive,
B.F.0. Aerial trimmer, internal speaker and
12v. D.C. internal power supply. Bupplied in
excellent condition, fully tested and checked, 215
Qarr. 20/-.

TO-3 PORTABLE OSCILLOSCOPE. 3” TUBE
Y amp. Bensitivity. v
p-p/CM. Bandwidth 1.5 cps

-1.0 MHZ. Ioput imp.
2 meg 0. 25 PF. X amp
sennitivity.
bandwidth 1.8 cpo—ﬁoo
KHZ. Input imp. 2 meg @
20 PF. Time base. 5 ranges
10 cps--300 KHZ. Byn-

chronization. Internal/ex-
ternal. lHuminated gcale.
140 x 218 330 MM,

‘Weight 15}Ibs. 220/240 V.
A.C. Bupplied brand new
with handbook. £35/-/-, Carr. 10/-.

TO-2 PORTABLE OSCILLOSCOPE
A general purpose low cost
economy oscilloscope for every-
day use. Y amp. Bandwidth

H 2% hlbe 115 x 180 x
230 mm Weight 8lba, 220/
240v. A.C. Bupplied brand new
with handbook. £22/10/-.
Carr. 10/-.

//////////

AVOMETERS
| Supplied in excellent
i condition fully tested
# and checked. Com-
plete  with prods,
Ieads and instruc-
tions.

Model 7

P. & P. 7/6.

£13/10/0

TRANSISTORISED L.C.R. A.C MEASURING
DGE.

A npew portable &
bridge offering ex- f
cellent range and
accuracy at low cost.
Ranges: R. 1Q-

1.1 MEG g 6
Ranges + 1%,
-111 HEN-

% 10PF +
1110MFD. 6 Ranges
+ 2%. TURNB RATIO 1:1/1000—1:11100.
6 Ranges + 1%. Bridge voltage at 1,000 CPS.
Operated trom 9 volts. 100iA. Meter indication.
Attractive 2 tone metal case. Bize 7" % 5° x 27,
£20. P. & P.5/-.

TELIl DECADE RESISTANCE ATTENUATOR
Vsriable 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 +
40 db. Frequency: DC to 200 KHZ (——3db).
Accuracy: 0.05 db. + indication db x 0.01.
Maximum Input lesa than 4 watta (60 volts).
Built in 600 @ load resistance with internalf
external nwitch. Brw enan d £27/10/-. P. & P. 8/-.

\\

NN

\\l ‘\\i \‘l“ ..n] Ill/ﬂl /”/'?' @ @ﬂ

NEW CATALOGUE

Nearly 200 pages giving full details of a
comprehensive range of COMPONENTS,
TEST EQUIPMENT, COMMUNICATION

EQUIPMENT and HI-FI EQUIPMENT.
Each section greatly enlarged and fully
illustrated. Thousands of items, many

at bargain prices.

FREE DISCOUNT

COUPONS VALUE 10/-,

SENO NOW-ONLY 76 pepr-

UNR-30 4 BAND

COMMUNICATION RECEIVER

Covering 550 Kc/s-30 Mc/s.

A.C. Supplied brand new,
instructions. 13gms. Carr. 7/6.

Incorporates variable
BFO for CW/SSB reception. Built-in speaker and
phone jack. Metal cabinet. Operation 220/240 v.
guaranteed with

TRIO COMMUNICATION RECEIVER MODEL 9R-59DE

4 band receiver 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. 4/8 ohm output and phone
ANL ® Variable BFO @ 8 meter. @
Bep. Bandspread dial @ IP 455 Ke¢/s @ audio output
l 5 w. @ Variable RF and AP gains controls. 115/250
Beautifully designed. Size 7x 18 x 10in.
Wlth instruction manual nnd service d-u. 239 15.0.

Jack. 88B-CW @ A

A.C. mains.

Carrisge paid Trio Com

Type
Normally £5.19.6. Our price £3.15.0 pumhued with

above receiver.

NEW LAFAYETTE SOLID STATE

HA600 RECEIVER

5 BAND AM/CW/SSB AMATEUR AND SHORT WAVE,
150 ko/s-400 Kc/s AND 850. Ko/s-30 Me/a. F.E.T. front
end ® £ mechanical filters @ Huge disl @ Product

® 24}in. Bandspread @ 230 v. A.C./12 v. D.0. neg earth
openuon ® RF gain control. Size 18in. x 93in. x 8iin,
Wt. 18 Ibs.

EXCEPTIONAL VALUE £45. CARR. 10/-.
TAILS.

8.A.E. FOR FULL DE

13 v. D.C. Neg. earth.

LAFAYETTE PF-60 SOLID STATE

VHF FM RECEIVER

A oompletely new transistorised meher covering 152- 114
Mc/s. Fully t bl (not

for fixed frequency operstion. Incorporstes 3 INTE-
GRATED CIRCUITB. Bullt-in speaker and [lluminated
dial. Bquelch and volume controls. Tape recorder output.
76 Q aerial input. Headphone jack, Operstion 230 v. A.C./

or crystal

£37/10/-. Carr. 10/~

LAFAYETTE LA-224T TRANSISTOR STEREO AMPLIFIER

19 transistors, 8 diodes, IHF music power 30 watts
at 8 ohm Res. 30-20,000 +2 dB at 1 w. Distor~
uon 1% or less. lnpuln 3 mV and 250 mV. Output

3-16 ohms. Separate L and R volume controls.
Treble and bass controls. Stereo phone Jack,
Brushed aluminlum, gold anodised extruded front
panel with metai case. 8ize loun x3fin, x7 4] in,
Operation 115/230 volt A.C . Carr. 7/6

GARRARD

GARRARD RECORD DECKS.
FULL CURRENT RANGE
OFFERED BRAND NEW
AND GUARANTEED AT
FANTASTIC SAVINGS.

BRP22 Mono £6.10.0
BRP22 Btereo £6.19.8
*1025 Mono £7.10.0
*1025 Btereo £7.19.8

*8P25 MKI1 £11.19.6
*8L5S £11.19.6
A70 MKIT  £12.10.0
*AT60 MKII £13.10.0

*2025 Sterec  £8. 8.0 *BL85 £14.14.6
*2025T/C Mono/ AP7S 218. 0.0
Btereo .17.6 401 £28. 7.6
*3000 Stereo  £9.19.6 BL75 229, 0.0
BL9S £35. 0.0

Carriage/insurance 7/6 extra any model.

*Bpecial offer base and cover nvailable for thesé
models at £4.15.0. Carr. 5/-.

Full rmange of Qarrard accessories available

E.M.I. SINGLE PLAYERS
4 lpeed with separate arm and cartridge 52/8

Cables
334 l.lSl.E STREET,

(RADIO) LIMITED,

Phone: GERRARD 8204/9155
SMITHEX LESQUARE

LONDON,

COMPUTER TAPE

3,600 ft. x § in. on 10} in. NAB S8POOLS. Used
but good ocondition. 25/-reel. P & P 6/-,

OPEN
am, to
6 p.m. every
day Monday
to Saturday.
Trade sup-
plied.

w.C2
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MINIATURE WAFER SWITCHES

4 pole, 2 way—3 pole, 3 way—4 pole, 3 way
—2 pole, 4 way—3 pole, 4 way—2 pole,
6 way—1 pole, 12 way. All at 3/8 each, 36/«

dozen, your assortment.

Wireless World, March 1969

2}kW FAN HEATER

Three position switching to sult
changes in the weather. 8witch up
for full heater (24kW), awitch down
for haif heat (14kW), switch central
blows cold for summer cooling—
adjustable thermostat acts as auto
control and safety cut-out. Complete
kit £3.15.0. Post and ins. 7/6.

ELECTRIC CLOCK WITH 125 AMP. SWITCH

Made by Smith’s these units are as fitted to many top quality cookers
to control the oven. The clock is mains driven and frequency con-
trolled s0 it is extremely accurate. The two small disls enable switch
on and off timea to be accurately set. Ideal for switching on tape
recorders. Offered at only a fraction of the regular price—new and
unused only 39/6. less than the value of the clock alone—post and
insurance 2/9.

WATERPROOF HEATING
ELEMEN

T
26 yards length T0W. Belf-regulating
temperature cobtrol. 10/ post free.

INFRA-RED

HEATERS KC. AN

BLANKET SWITCH

Double pole with neon et into side so lum-
inous tn dark, ideal for dark room light or for
use with waterproof element—new plastic
case. 5/6 each. 3 heat model 7/8.

2
\

QUICK CUPPA

Minl Immersion Heater, 350w. 200/240v.
Bolls full cup in about two minutes
Use any socket or lamp holder. Have
bedside for tea, baby's food, ete. 18/8,
post and insurance 1/6. 12v. car model
also available.

MAINS TRANSISTOR POWER PACK

Designed to operate transistor sets and amplifiers. Adjust-
able output Gv., 9v., 12 volts for up to 500mA (class B
working). Takes the place of any of the following batteries:
PP1. PP3, PP4. PP6, PP7, PP9, and others. Kit comprises:
mains transformer rectifier, smoothing and load resistor,
condensers and instructions. Real snip at only 16/8,

plus 3/6 postage.

, 40O
tions, only 6/6 plus 1/- post.

BECKASTAT

This is an instant thermostat |
simply plug your applisace into
1t and its lead into wall plug.
Adjustable setting for normal air
temperaturcs. 13A loading. Will
save ita cost in & season. 19/6-
P. & Ins. 2/9.

oy
\f

S50, SPRING COIL LEADS
- 23 as fitted to telephones, 4 core
§ E 2/6 each, 3 core 2/- each,

A o o ooy and insurance, Or available made up TELESCOPIC
kit comprises 4 rectifiers *mninud dropper 29/6. Plus 2/6 post. AERIAL
d and instrue-

Make up one of these latest type heaters.
Ideal for bathroom, etc. They are simple
to make from our easy-to-follow instructions
uses silica enclosed elemeuta designed for the correct infra-red wave length {3 microns).
Price for 750 watts element, all parts metal casing as illustrated. 19/8. plus 4/- post and
ins. Pull switch 3/- extra.

THIS MONTH’S SNIP

Bmall but very powerful
mains motor with 6} in.
blades. Ideal for cooling
equipment or as extrac-
tor. Bilent but very
tiicient. 17/8, post /6.
Mounts from back or
front with 4BA screws.

BA 3-pin Bwitched Soekets. An excellent opportunity to make
that bench dis board you have needed or to stock up for future
jobs. This month we offer 6 British made (Hicraft) bakelite
flush mounting shuttered switch sockets for only 10/- plus
l 43/6 post and insurance. (20 boxes post free.)

FLUORESCENT CONTROL KITS

Each kit comprises reven items—Choke, 2 tube ends.
starter, starter holder and 2 tube clips. with wiring
instructl Buitable for normal fi tubes or
the new “Grolux’ tubes for fish tanks and indoor plants.
Chokes are super-sllent, moatly resin filled. Kit A—
15-20 w. 19/6. Kit B—30-40 w. 19/8. Kit C—80 w.
19/8. Kit E—65 w. 19/8. Kit MF] ia for 6 in., 9 in..
and 12 in. miniature tubes. 19/6. Postage on Kits A
and B 4/6 for one or two kits then 4/6 for each two kits
ordered. Kits G, D and E 4/6 on trst kit then 3/6 for
each kit kit ordered. Kit MFI 3/6 on first kit then
3/6 on each two kita ordered.

DRILL CONTROLLER

Electronically changes speed
from approximately 10 revs. to
maximum. Full power at all
speeds by finger-tip control. Kit
includes all parts, case, everything
and full instructions 19{6. plus 2/6 post

S

for portable, car radio or trans-
4 mitter. Chrome plated—six »sections,
extends from 74 to 47 In. Hole in bottom for
I 6BA screw. 7/6.

REPAIRABLE RADIOS
7 transistor Key chain Radio In very pretty case, size
21 x 2} x 1} in.—complete with soft leather zipped bag.
8pecificatlon:— Circult: 7 translstor superhetero™ -
dyne. Frequency range: 530 to 1600 Kc/s. Bensitlvity:
5 mv/m. Intermediate frequency: 465 Kce/s, or
455 Kc/s. Power output: 40mW. Antenna: ferrite
rod. Loudspeaker: Permanent magnet type.

These radios are complete but require attention.
Clreuit diagram is not available. 17/6 each plus
2/9 post and insurance. 4 radios £3 post free.

Be first this year!
SEED AND PLANT
RAISING

8oll heating wire and transformer.
Buitable for standard size garden frame.
19/8. Post and ins. 3/6.

ELECTRONICS (CROYDON) LTD

Dept. WW, 266 London Road, Croydon CRO-2TH
Also 102/3 Tamworth Road, Croydon

Where postage is not stated then orders
over £3 are post free. Below €3 add 2/9.
Semi-conductors add /- post. Over £}
post free. S.A.E. with enquiries please.

- FAIRCHILD INTEGRATED CIRCUITS

MOTOROLA I.C.s ALSO AVAILABLE

CROSSWIRE ELECTRONICS LTD.,

STAPLE HOUSE, 51-52 CHANCERY LANE, LONDON, W.C.2.
Telephone: 01-242 8545

LOWEST PRICES

11900 BUFFER ......................PRICE11/-
11914 DUALGATE ..................PRICE11/-
u1923 JKFLIP-FLOP ................PRICE 14/-
PLASTIC SPREADERS ..............PRICE 1/6
CIRCUIT APPLICATIONS FILE PRICE 7/6 Postage ¢

DELIVERY EX STOCK

TERMS: CASH WITH ORDER.
APPROVED ACCOUNTS OPENED
POSTAGE AND HANDLING 2/-

WWwW—128 FOR FURTHER DETAILS
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ARCRRETS

ECOMMUNICATIONS
Listen to the thrills of Al o3 A NIy REC,

craft, Pilots, and Airports

receiving 2 metre amateurs. Gives super eception
within the range of all transmissions. A fully tranais-
torised receiver covering 97-150mc/s VHF broadcast.
Robust attractive finished metal cabinet size approx.
7 % 4 X 4ins. Operatesfrom a 9 volt internal battery.
Bpeaker or headphone output. Simple to use. Avail-

carriage and insurance 10{- CWO or COD.

MINIATURE TRANSISTORISED B.F.Q. UNIT
This is a miniature transistorised B.F.0. unit|
(tunable) that will enable your set to receive C.W.
or B.8.B. reception. Compact. Bingle hole fixing,
This small unit will it anywhere. Ideal for all
Ex-Govt. Communication Recelvers and most
e in] s, C te with fitting instruc-
tions. 49/8, post free.

R.F. Amplifier No. 2 Mk. III. INCREASE the out-
from your 19 set transmitter. Not brand new but,
good condition. Only £5.10.0, carriage 10/-.

Few only.

at work. Also Civil Depts., Pire and Ambulancef
services. Gas and Electricity Depts. Ideal for

able from us at the pre-devaluation price of £8.10.0.

HANDY MAINS POWER SUPPLY UNIT
Input 240 volts AC. Output 250 volts 80 m.a. DC.
6.3V, at 2 amps plus 12 voita at 2 amps. Built on a
robust compact chassis, Containing double Isolated
transformers, thi chokes, it an
Bilicon rectifiers. In semi kit form with full instruc-
tions for compietion. ONLY 25/- plus 5/- carriage.

PPURCHUSE

RUN ALL YOUR SURPLUS EQUIPMENT DIRECT)
FROM AC MAINS

(2 NTRANS REC.
/
Compact V.H.P. Trans/Rec. Fitsa in the
pocket. Consists of Mike/8peaker, amplifier,
aerial, transmitter and receiver. Were made
to operute up to 100 miles depending on
terrain. Operaten from dry batteries. Com-
pletely self-contained. Cost Govt. over £50
each. Regulations state must not be operated
in UK so please mention *For
Dismantling purposes only” when
ordering. Price £2.10.0 each, p. & p.
10/-. Two scts for £5.0.0, post free.
Pour sets £8, carriage free. Bulk sale
of 10 sets 15, carriage £1. Export
enquiries Invited.

We make a plug in Power SBupply unit, input 200/250}
volts 80 c¢/s AC mains, Qutput to run any of the ulﬂ
listed below. The units are brand new and contained}
In an attractive louvered steel case, with full con
necting leads, plugs & sockets.

No. 19 Recelver £3.10.0, carriage 10/-.
H.R.O. Receiver £4.0.0. carriage 10/-.

R.1132 Receiver £3.10.0, carriage 10/-.
R.1155 Receiver £3.15.0, carriage 10/-.
R.1475 Recelver £3.15.0, carriage 10/-,
P.C.R. Receiver £3.10.0, carriage 10/-.

Enqulries invited for Power Bupply units to run|

Bulk purchase enables us to offer the following trans-
formers at s ridiculously low price. Made by a famous
manufacturer and fully tested and guaranteed.

any type of equipment not listed.

No. 19 BET TRANBMITTER AND RECEIVER.
Mains input power supply unit to run this popular
tr and iver, lete brand new and|
ready to plug in. Oniy £6.10.0, carriage 10/-.

MINIATURE MOVING COIL SPEAKERS

1§in. diameter. Only 3/8 each, p. & p. 1/6. Two for
8/6 post free. Four for 15/- post ‘ree.

OHARGER TRANBFORMERB. 0-9-15 volts. 2
amp. 9/@ each, p.p. 2/6. Two for 17/8 post free.
TRANSBISTOR POWER PACK TYPES. 6.3v at
2 amps. 5/6 each, p.p. 2/-. 12 volt at 2 amp. 12/6
each, p.p. 2/6.

@ﬁlﬂ SCIENTIFIC LID

DEPT. WW10, CAWQODS YARD,
MILL STREET, LEEDS 9.

WWW . americanradiohistorv.com


www.americanradiohistory.com

Wireless World, March 1969

A93

Iasky'’'s 26

R adio o

FIT FOR EVERVONE

WITH THE Model A 1008
FM TUNER

For size, quality and price we feel sure the A1008
FM Tuner is unbeatable. Probably me world's most
compact FM Tuner with 6 transistar and 3 diode
printed circuit. self powered—operating from any 9V Ty o )
OC source. Slow motion tuning drive. doused in beauti-
fully finlshed walnut cabinet with clsssic silver trim
Clear horizontal tuning scate covering he entire FM band from .88-108 Mc/s Complete with
FM aerlal. Brief Spec: aerial imp. 75 shms Sensitivity better than 10uV {at 100% modulation
for 20dB S/W). Size 74 x 6 x 3}in

Y’'s
lPAﬁs}gE £9 -1 9 -6 P;/Sst

D G G 5D G G 5D SID GED GED GED GED GED enn GED GED GED GED NS NS ey
MULTIPLEX FOR THE MCDEL A1008 l

Enables you to receive stereo sound v ith the Madal A 1TDNRFM
Tuner above. Briet Specification: MPX Input sensitivity
100mv. Output 150mv. Self powered by a 9v. battery
4 transistor and 6 diode circuit. Sze 5§ x 2 x }in. Also

sultable for use with other FM taners with MPX input
--------------------J

FOSTER FCS-104

BOOKSHELF SPEAKER SYSTEM

Handling capadty 8 watts. A new bookshelf speaker system by the well known Foster
Co. of Japan “his system incorporates the {atest developments in speaker miniatuni-
sation and has a performance that is quite outstanding in such a small enciosure. The
sealed intimte Jatfle type housing is finished In high quality teak venees. The sysiem
comprises a #n dual renge speaker. tweeter and crossover network 18 ohm im.
operation. Screw tag connections at rear. Cabinet size 9] x 8} x 6.

lASKy’S 2 for £13.10.0
PRICE £7 '7 'OPosﬂ,SE/-:z,s/e

TTC Model C-3032

TRANSISTOR CHECKER

For the enginear and experimenter. Uses include measuring Alpha.
Beta and tco factors of transistors. asd for checking germanium
and silicon diodes. Powered by 9V batwry. Size Tin x 43in x 3}in
Complete with connectors. battery and instruction booklet
Briet Spec: Transistor Test-Alpha 0.7 0.9967: Beta 0-300: Ic
0-500uA-0-5000uA. Diode Test: Forward and reverse internal
resistance. Resistance: 200 ohms-1 Meg ohm

LASKY'S
PRICE

“me«. ]|/ RZSISTANCE SUBSTITUTION
\H - BIX

AN
¥ Jf \§ Sulxtitutes resistance vaives quickly and accurately in trouble shooting
” cire=its where values may have chenged and makes it easy to find bias
P 7 res1 tance in experimental valve or transistor circuits. Two ranges: | ow

—= 15 shm to 10K ohm {1 want resstors): High 15K ohm 1o 10 Meg

Post ohm ], watt wsistorsh. Two rotary swatches {12 steps sachl. select 24
39 1/6 sepeate resistances With 36in test leads and clips. Size 43 x 2§ x 1§in
/

w %

Branches

207 EDGWARE ROAD, LONDIN, W.2  Tel.: 01-723 3271

Open alt day. 9 a.m.—6 p.m. Monday to Saturday

33 TOTTENHAM CT. AD., LONDDN, W.1  Tel.: 01-636 2605

Open all day. 9 a.m.—6 p.m. Monday to Saturday

152/3 FLEET STREET,LONDCN,E.C.4  Tel.: 01-353 2833

Open all day Thursday, early closing 1 p.m. Saturday

ALL MAIL ORDERS AND CORRESPONDENCE TO: 3-15 CAVELL ST., TOWER HAMLETS, LONDON, E.1 Tel.: 01-790 4821

sy
>
&
- |
L ]

“ WIEN FMX-1917
% AM/FM STEREO

TUNERAMPLIFIER

WITH MULTIPLEX

A new solid-state AM/FM Muty

plex tuner Amplifier oHe

excellent quality and pleasing

design at a price you can efford,

Brief spec: 18 transistors, 9

germenium diodes. 1 variable

diode and 1 silicon rectifier

Single ended push pull amph-

ber—output  SW. RMS per

channel into 8 ohms. Frequency

response 30 ¢fo to 12 Kefs

Frequency range: FM-88 1o

108Mc/s. AM-535 to 1605Kc/s

Stereo  separation 1508 at

100uY input. Extarnal FM aerial

builtdn ferrite rod antenns for AM. Controls: Balance. Mods. Tone. Vol/on-off. tuning. Mp it for ceramic phono pick-up
Powered by 220/250V. AC. 50/80c/s. Extremely weil made ciled walwt finish cabieet with farge clear tuning dial
{black/gray/silver trim). Size: 14 x 8§ x S{in.

pahiSl £29.0.0 =

RECORD PLAYERS
SPECIAL OFFER

AP.75 {iltustrated} 4 speed single
player offered with AD.76K sterec
Moving Magnet Cartridge

LASKY'S

price £21 .

AUTOCHANGERS SINGLE PLAYERS

1026 less cartridge £6 19 AP.765 less cartridge £19 10

1025 with Mono cartridge £7 15 SRP.22 with mono cartridge £6 10

Deccadec de luxe, wi-h Deram
cartridge €17 17

TRANSCRIPTION CECKS

Lab.80 Mk it on base £30 ¢

401 £27 15

20257TC with Stereo cartridge €8 19
20267TC less cartridge £8 10
SL.55 with Stereo cartridge €12 9
SL.66 with Stereo cartridge €15 19
SL.75 less cantridge £32 0
SL.95 less cartridge £39 10
AT.80 Mark  less cartridge €12 19
GARRARD BASES CLEARVIE™ PERSPEX COVERS

wg1! £3.6.11 WB4 MK 1 £5.8.11 WB5 £5.8.11 SPC1 £3.6.0 SPC4 MK it £4.6.6

Postage on all above 5/- extra

NOOoC MO RO®

FANTAVOX 500

12 WATT
STEREO AMPLIFIER

This outstanding amplifier incorporates all the features

expected of an expensive unit but at g budget prace The amplifier

has separate tone and volume controls tos both channels

plus stereo mono switch and tuner output socket. Finished in an

attractive walnut grained metal cabinet this amohfier would be a proud
addivon to any budget stereo system. Bret Spac: Qutput, Peak power 12 watts
Freg. Response: 40-20.000 Hz Output impedance 4-16 ohms. Input sensitity,
Phono/Tuner 250mV. Size: 9§ x 2] x S}in.

lASKy'S Post
PRICE £1 2-10-0 5/

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

118 EDGWARE ROAD, LONDON, W.2 ' Tel.: 01-723 9789

Open all day Saturday, early closing 1 p.m. Thursday

WW—129 FOR FURTHER DETAILS
WwWWW . americanradiohistorv.com
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1.
ULTRASONIC
CLEANERS

(Burndept B.E.352) 60 watt model. Supplied Brand
New complete with stainless steel tank 93 x 6% x4} in.
£60. Carr. 20/-.

2. FAST NEUTRON MONITORS (Burndept 1407C)
for measurlng neutrons in the energy range 0.15-15
meV., £100.

3. Radlation Monitors (Burndept BN 110 MK. V)
0-5/50/500/5k. c.p.s. Brand rew. £100. Alpha and
Beta Gamma probes available at extra cost.

4. PORTABLE RADIATION MONITORS (Burmn-
dept BN 132) 0-5/50/500/6k c.p.s. With built-in
GGamma probe. Brand new. £50 complete with
catrying harness.

S.A.E. for literature. 10% discount for
Educational Authorities.

RE-SETTABLE HIGH SPEED COUNTER (3x1x% In)
3 digit. 12/24/48v. (state which), 32/6 ea. P.P. 2/6.

HIGH SPEED MAGNETIC
COUNTERS (4x1x1 in.) 4 digit.
6/12v. 24/48v. (state which), 6/6
ea. P.P. 1/-.

COPPER LAMINATE PRINTED CIRCUIT
(8% x5% x 7 in.), 2/6 sheet, 5 for 10/-.
Also 11x 8 In., 4/- ea., 3 for 10/-.

BOARD

BULK COMPONENT OFFERS

100 Capacitors (latest types) 50pF to .SpF
250 Resistors 3 and ¥ watt.
250 Resistors ¥ and 1 watt.

MINIATURE KEY SWITCHES. (P.O. Lever Type 1000),
centre off. 2 c/o each way. 7/6 ea.

DEAC BATTERY PACKS (5x44x1} in.) containing
3 celis giving 4 volts at 5a.h. 35/-. P.P. 5/-.

SOLARTRON PULSE GENERATORS (OPS 100C)
50c/s-1m/c. £60 each. Carriage 50/-,

WOBBULATORS TYPE 210 (Metrix) 0-220 M/c. Sweep
width 1/2/5/10/20 m/c. £40. Carriage 30/-.

150 Hi-Stab Resistors, &, ¥+ and 1 watt.
28 Vitreous W/W Resistors, 5%.

12 Precision Resistors 1% (sevesal standards
included).
12 Precision Capacitors 1 and 2% (several standards
included).

12 Electrolytics (miniatute 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.

LARGE CAPACITY ELECTROLYTICS. 2,000 uF. 30v.;
2,500 uF. 25v.; 2,500 uF. 50v.; 4,000 uF. 90v.; 5,000 uF.
25v.; 7/6 ea. 5,000 uF. 50v.; 10,000 pF. 30v.; 16,000 puF.
10v. 10/~ ea. p.p. 1/-.

SPEAKER BARGAINS. EM.. 13x8 In. with double
Tweeters 15 ohm, 85/-, P.P. 5/-. As above less tweeters
3 or 15 ohm, 45/- ea.. P.P. 5/-.

FANE 12 In. 20 watt (Dual Cone), 95/-. P.P. 5/-.

CAR RADIO SPEAKER 7 x4 In.3/5 ohm. 18/- ea. P.P. 2/6

THYRISTOR LIGHT DIMMERS
500 watt Module 45/-
1000 watt Module 60/-
These modules may be fitted into
standard socket boxes and made up
into banks as required.

5 kW DIMMERS in metal cabinet
£20 ea.

EXTENSION TELEPHONE (Type 706)
Black or 2 tone Grey. 68/-. P.P. 5/-.
UNISELECTORS (Brand new) 25-way

75 ohm. 8 bank ¥ wipe 65/-. 10 bank
4 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

M.T. TRANSFORMER (Parmeko ‘Neptune’) Prim. 200/

EXTRACTOR/BLOWER
FANS (Papst)
100 cfm. 43 x43%2 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/-.

SPEAXKER SYSTEM (20x10x10 in.). Made to spec.
from 2 In. board. Finished in black leathercloth. 13 x8 in.
speaker with twin tweeters compiete 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 (with 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. 5/6.

L.T. TRANSFORMERS Prim. 240v. Sec. 14v. 1 amp 10/«
ea. P.P. 2/6.

ELECTRIC SLOTMETERS (1/-) 25 amp. L.R. 240v. A.C.
85/- ea. P.P, 6/-.

QUARTERLY ELECTRIC CHECK METERS, 40 amp
240v. A.C., 20/- ea. P.P, §/-.

CONTINUOUS LEVEL MONITORS (Burndsept BE307)
complete with Sensing Probe. £25.

Transistorised PROXIMITY SWITCHES (Burndept
BE315) sensing speed 120 per min. £16.

LEVEL CONTROLLER (Burndept BE305). £8.

LIGHT SWITCH. COUNTER. (Burndept BE290) 760
interruption per min.. comprises: Light Source, Sensing
Head, Control Unit. £15.

S.A.E. Literature.

COLD CATHODE TUBES (Hivac XC25) 2/- ea
Quantity quotations on request,

PATTRICK & KINNIE

81 PARK LANE - ROMFORD - ESSEX
ROMFORD 44473

“NEW LOOK™ MELODY SIX MED.
AND LONG WAVES. WITH
SPEAKER AND EARPIECE 6
tranustors and 2 diodes  Push-pull
output, tunng condenser. high "0
ferite rod aenal. 3n. speaver. and
personal earpiece for private histening

x 4 x 2 Building Costs 69/8
P. & P. 4. Plans and Pans list
2/- Wfree with partsh

ROAMER SIX. 6 WAVEBANDS
—MW1, MW2. SW1, SW2. LW
AND TRAWLER BAND. 8 trans
istors and 2 diodes. Fermite rod and
ielescopic aerials. Jin.. speaker. Size
7§ x 5§ x 1§ Buikding Costs 796
P. & P. 48 Plans and Pans list 2-
(tree wath pants). Personal Earpiece
with switched sockst for prvate
fistening, &- extra

PDCKET FIVE, MED. AND LONG
WAVES % TRAWLER BAND 1o
appran. 50 metres WITH SPEAKER
AND EARPIECE. § transistors and 2
diodes, femite rod aerial. 1uning com
denser. moving coil speaker. stc. 54 x
1} x 3}in. Votsl Building Costs 44/6.
P.-& P. 3/8. Plans and Pants list 1/8
{free with pans).

SUPER SEVEN MED. LONG AND
TRAWLER BAND. 7 transistors and
2 diodes. 3in speaker. 2 RF. stages
push-pull output. ste. 7§ x 5§ x 1{in
Total Building Costs 69/6. P. 3 P.4/8.
Plans and Parts list 2/- Hree with
partsh.  Personal  Emrpiece  wath
swiched sockei for private fistening,
S/- mtra

TRANSONA FIVE MED. AND LONG
AND TRAWLER BAND fo spprox. 50
metres WITH SPEAKER AND EAR-
PIECE 5 ftransistors and 2 diodes.
ferrita rod senal. moving coil speaker.
6§ x 4 x 1 }in Votal Buiding Costs
47/8.P.&P.3/9.Plans and Pansiist 1/8
{tree wth parts)

ROAMER SEVEN Mk 4.7 WAVE-BANDS—MW1,
MW2, LW, SWI1. SW2. SW3. AND TRAWLER
BAND. 7 wansistors and 2 diodes. Fernterod aenal
and telascopic aensl Socket for car aedal 7 xdin
speaker. Airspaced ganged tuning condenser otc. Swe
9 x 7 x4in Total Buikding Costs £5/19/6.P.&P.7/8
Personal earpiece with switched socket for private
listening 5/- axtra. Plans and Pants list 3/- (free with
parts.

RADID EXCHANGE CD. LTD. Dept W

61 High Street, Bedford. ‘Phone 0234 523

@ Open 10-1. 2.30-4.30. Sat. 9-12.30 .

£7/15/0

Solve your communication problems with this
new 4-8tation Transistor Intercom system
(1 master and 3 subs), in de luxe plastic
cabinets for desk or wall mounting. Callftalk/
listen from Master to Subs and Subs to Master.
Operates on one g v. battery. On/off switch.
Volume control. Ideally suitable to modernise
Office, Factory, Workshop, Warehouse, Hos-
pital, Shop, etc., for instant inter-departmental
contacts. Complete with 3 connecting wires,
each 66ft. and other accessories. Nothing
else to buy. P. & P. 7/6 in U.K.

Al AK
OUR
oy 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

(1t MASTER & 6 SUB-STATIONS) in strong metal
cabinets. Fully transistorised. 3}in. 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.

www.americanradiohistorv.com
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Why not increase efficiency of Office, Shop
and Warehouse with this incredible De-Luxe
Portable 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. Onfoff switch.
Volume Control. Operates on one g 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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‘PRE-PAK

LIMITED

TRANSISTORS PRICE

PRE-PAKS

Selection from our lists

TRY OUR X PACKS FOR
UNEQUALLED VALUE

No. Price
XA PAK Bl 50 Unmarked Trans. Untested - 10/-
Germanium PNP type transistors, equivalents to B2 4 Photo Cells Inc. Book of Instructions - 10/~
a large part of the OC range, i.c. 44, 45, 71, 72, B6 17 Red Spot AF Transistors 10/-
81, etc. B6A 17 White Spot RF Transistors - 10/-
PRICE £5 PER 1000 B9 1 ORP 12 Light Sensitive Cell 9-
AF186 10/- | 2N38444 5/- = = —=—— —_— BS3 25 Sil. Trans. 400 Mc/s  }Brand New - 10/-
AFI139 10/~ ;::n.-'i‘uors X8 PAK 854 40 |, w NPNTo5 |Trans Voltage - 10/-
C2 Silicon TO-18 CAN type transistors NPN/PNP 855 40 , N NPN Toi8 |& Gain Fallouts 10/-
mixed lots, with equivalents to OC200-1, 2N706a, B56 40 ,, ., NPN/PNP JAN Tested 10/-
BSY27/29, BSY9SA, B68 10 Top Hat Recs. 750 M/A 100-800 PIV - 10/-
PRICE £5,5,0 PER 500 B&9 20 Diodes. Gid-Bnd. Germ Sil. Plane - 10/-
PRICE £10 PER 1000 B74 5 Gld-Bnd. Diodes. 2-OA9, 3-OAS - 10/-
[ — 875 3 Comp. Set. 2G371,2G38! 2G339A 10/-
XC PAK

C32 6 Top Hat Recs. 1S100 Type 15/-
€35 3 Unijunction Transistor - to 2N2160 - 15/-
Al 7 Silicon Rectifiers BY100 Type - 20/~
A3 25 Mixed Marked and Tested Transistors - 20/-
A2l S Power Transistors |-ADI149/1-OC26
and 3 others - 20/-
AND MANY MORE

Silicon diodes miniature glass types, finished black
with polarity marked, equivalents to OA200,
OA202, BAY31-39 and DKI0, etc.

PRICE £3 PER 1000

C2 | Unijunction Transistor 2N2160 - 15/-

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.

P/P 2/6 PER PACK (U.K.)

JUST INTRODUCED

PACKS OF YOUR OWN CHOICE UPTO
2 BRAND NEW ITEMS!!!

THE VALUE OF 10/- WITH ORDERS
OVER €4

TRANSISTORS ONLY 1/- EACH

SILICON ® PLANAR o N.P.N. L P.N.P
All these types available

2N929 2N706 25131 25103  2Né696 2NI1613 25733  BFYI0
25501 2N706A 28512 25104 2N697 2NI711 2N726 25731
BCI08 2N30It 25102 2N2220 2NI507 2NI893 2N2484 25732

All tested and guaranteed transistors —unmarked.
Manufacturers over runs for the new PRE-PAK range.

PAK B.78
Integrated Circuits, Mixed

Ur d, Types include:

MIC 930. 932. 936. 944, 945 -
946, 948. 950. 951 & 962

These are STC Type Numbers.

Data & Circuits supplied with orders.
PAK B.79

Genuine I.T.T. Fully
Tested and Marked Diodes -
in 4007, ¥ Amp. 1000 Volt.

Make a Rev. Counter for your Car. The
‘TACHO BLOCK'. This encapsulated block
will turn any O-1mA meter into a perfectly

linear and accurate rev 20/

ter f Y . -
State 4 or 6 cylinder. each
FREE CATALOGUE AND LISTS

for: —

ZENER DPIODES
TRANSISTORS, RECTIFIERS
FULL PRE-PAK LISTS
& SUBSTITUTION CHART

NEW UNMARKED UNTESTED PAKS
25 R3V%Micon  TRANSISTORS 10/-
10 95155058 . TRANSISTORS 10/-
25 gz;*g-.f.’co,, TRANSISTORS 10/-
10 2V oliages " ZENERS 10/-
25 BES%12 T TRANSISTORS 10/-
g §mp Fouit. RECTIFIERS 10/-
25 RENLN 2., TRANSISTORS 10/-

1N914-6 OA200/202 ' MINIMUM ORDER 10/- CASH WITH
40 syb. win. Silicon DIODES 10/- ORDER PLEASE. Add 1/- post and packing
150 xi.:ﬁ%z:l'ﬂy DIGDES 10/- 27&3:1&!‘. OVERSEAS ADD EXTRA FOR

25 20%A .. TRANSISTORS 10/-

THERE IS ONLY ONE

sstiieovaerb/- each | BI-PRE-PAK LTD
# 5 Reer cem teans @ /@ pair | BEWARE OF IMITATIONS

FREE! A WRITTEN GUARANTEE WITH ALL OUR TESTED SEMICONDUCTORS
DEPT. A, 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX
BI'FHE'PAK I D TELEPHONE: SOUTHEND (0702) 46344

WwWWW . americanradiohistorv.com
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The DORSET (600mW Output)

7-transistor fully tunable M.W.-L.W. superhet portable—
with baby alarm facility. Set of parts. The latest modulized
and pre-alignment techniques makes this simple to build.
Sizes: 12" x 8" x 37

Ulle)

<)V 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. 11 (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 plus 7/6 p. & p.
Circuit 2/6. FREE WITH PARTS

50 WATT AMPLIFIER AC MAINS 200-250

An extremely reliable general purpose valve
£ Amplifier—with six electronically mixed inputs.
S Suitable for use with: mics, guitars, gram, tuner,
organs etc. Separate bass and treble controls.
Qutput impedance 3, 8 and 15 ohms.

Price 27 gmns. plus 20/-p. & p.

X|OI I0w. SOLID-STATE HI-FI AMP WITH
INTEGRAL PRE-AMP.

Specifications: Power Output (into 3 ohms speaker)
10 watts.

Sensitivity (for rated output): ImV into 3 Kohms (0.33
microamp). Total Distortion (at | KHz): 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 800 mA. (6-24V.
may be used). Price 49/6 plus 2/6 p. & p.
CONTROL ASSEMBLY: (including resistors and capacitors). l. Volume:
Price 5/-. 2. Treble: Price 5/-. 3. Comprehensive bass and treble: Price 10/-.
The above 3 items can be purchased for use with the X101. POWER SUPPLIES
FOR THE XI01: PIOl M (for mono) 35/- p. & p. 4/6: P10I S (for stereo) 42/6
p. & p. 4/6.

The CLASSIC =

CONTROLS: Selector Switch. Tape
Speed Equalisation Switch (31 and 7} i.p.s.).
Volume. Treble. Bass. 2 position scratch
filter and 2 position rumble filter.

SPECIFICATION: Sensitivities for |0 watt output
at | KHz. Tape Head: 3mV (at 3} i.p.s.). Mag. P.U.: 2 mV. Cer.P.U.:
80 mV. Radio: 00mV. Aux. 100 mV. Tape/Rec. Output: 100 mV. Equalisation

for each input is correct to within + 2dB (R..LA.A.) from 20 Hz to 20KHz. Tone
Control Range: Bass 4 13 dB at 60 Hz. Treble 4+ 14 dB at IS KHz. Total Distor-
;l_on:l({?'l"lo waﬁu'%utput !Shl..sh%. Signal Noise: < —60dB. AC Mains 200-250v.

ize 121 long, eep, igh. .
Teak finished case. Bpuilt and tested. Price %gns. plus 7/6 p. & p.

The RELIANT MARK 1110w Solid-State High Quality Amplifier

Specifications: Output: 10 watts. Output Impedance: 3 to 4 ohms. Inputs:
1. xtal mic 1I0mV. 2. gram/radio 250mV. Tone Controls: Treble control range 4
12dB at I0KHz; Bass control range + 13dB at 100Hz. Frequency response:
Minus 3dB points are 20Hz and 40KHz. Signal to Noise Ratio: better than —60dB.
Transistors: 4 silicon Planar type and 3 Germanium type. Mains input: 220-250V.
A.C. Size of chassis: 10" X 3} x 2°. A.C. Mains, 200-250V. For use with Std. or
L.P. records, musical instruments, all makes of pick-ups and mikes. Two inputs
with control for gram. and mike. Built and tested, 8” X 5 speaker to suit.
Price 14/6 plus 1/6 p. & p. Crystal mike to suit 12/6 plus 1/6 p. & p.

RELIANT MARK Il 6} gNs. plus 7/6 p. & p, In teak finished case.

THE VISCOUNT

integrated High Fidelity Transistor
Stereo Amplifier

SPECIFICATIONS: Output: 10 watts per channel into 3 to 4 ohms speakers
(20 watts monoral). Input: 6 position rotary selector switch (3 pos. mono and
3 pos. stereo), P.U.,, Tuner, Tape and Tape Rec. Sensitivities: All inputs 100mV. into
1.8M ohm. Frequency response: 40Hz—20KHz 4+ 2db. Tone controls: Separate
bass and treble controls. Treble 13db lift and cut at ISKHz. Bass 15db lifc and
25db cut at 60Hz. Yolume controls: Separate for each channel. AC Mains input:
200-240v. 50-60Hz. Size 124" x 6" x 2}” in teak-finished case. Built and tested.

PRICE 131 gns. POSTAGE & PACKING 7/6d. EXTRA.

CYLDON
4 TRANSISTOR

U.H.F. TUNER For 6 volt or 12 volt positive earth systems. Compris-
Brand new. ing: special high voltage working hermetically
Complete with sealed silicon transistor mounted in finned heat-
) sink, high output Ignition coil, ballast resistor and
clrcult dlagram. hardwear (screws, washers, etc.)
£2.10+07-5.8 5.

Price £4.19.6 p. & p. 5/- extra.
MOTEK

3 Speed 2 track Tape Deck complete with heads, takes 7in
spool. Incorporating 3 motors. A.C. mains, 240 volts,
listed at £21.0.0.

Our Price £9.19.6 plus 10/- p. & p.

CAR TRANSISTOR IGNITION SYSTEM
(by famous manufacturer)

Goods not despatched outside U.K. Terms C.W.O. All enquiries SAE.

RADIO & TV COMPONENTS (ACTON) LTD.
21A High Street, Acton, London, W.3
Orders by post to our Acton address please.
Also at 323 Edgware Road, London, W.2

All overseas enquiries & orders please address to:

COLOMOR (ELECTRONICS) LTD.

170 Goldhawk Rd., London, W.I2.

Tel. 01-743 0899

BOONTONSTANDARD
SIGNAL GENERATOR
MODEL 80. Frequency 2-
400 Mc/s. in 6 ranges. AM.,
400 and 1,000 c¢/s. and exter-
nalmodulation. Provision for
pulse modulation. Piston
type attenuator 0.1u-100 mV
separate meter for modu-
lation level and carrier level.
Precision flywheel tuning.
117 v. A.C. input. With in-
struction manual, €95. Car-
riage 30/-.

POLARAD UHF SIGNAL
GENERATOR. Frequency 950 mc&s{
2,400 mc/s in one range. Attenuator O,

mV-200 mV. Sync. selector internal
square wave, sin,, pasitive and negative
rate multiplyer X1 & X10. Pulse rate
30-420 ¢/s. Pulse delay 2.5-350 u/sec.
Pulse width .5 microsec (incorporating
square wave switch). Modulation:
CWFM, internal square wave, external
positive 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 X110, X100, X1I,000 at 1-10 ¢/s.
€165. Carriage 30/-.

MARCONI SIGNAL GENERA-
TOR TYPE TF 144G. 85 kc/s.-25 Mc/s.
Excellent laboratory tested condition,
with all necessary accessorfes with in-
struction manual, €45. P. & P. 15/-.

MARCONI SIGNAL GENERA-
TOR TF 80l/A/l. 10-300 Mc/s.
in 4 bands. Internal at 400 c/s. | ke/s.
External 50 c/s to 10 ke/s. Output
0-100 db below 200 mV from 75 ohms
source. £85. P. & P. 20/-, including
necessary connectors, plugs, and in-
struction manual.

BROADBENT MICROWAVE
SIGNAL GENERATOR TYPE 903.
Frequency range 6,800-11,000 mc/s,
directly calibrated. Pulse rate 40-400
c/s and X 10 multiplyer, delay 3-300
U/sec. Width .05 to 10 Ufsec. Input
for external syncronlsation and modu-
lation. Output delayed and undelayed
syncronised directly callbrated attenu-
ator. £85. Carraige 30/-.

DAWE VALVE VOLT METER
TYPE 613B. Range 0.03v to 300v In
nine ranges. Frequency 20 ¢/s to 2
mc/s. 4in, rectangular meter. 250v A.C.
50 cfs £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
(metered). Negative output 0-170v
{(unmetered). Fixed negative output
170v. Two separate 6.3v and 5 amp
outputs. Volts —mA meter switch.
H.T. Safety cutout. 200/250v A.C. 50
c/s. £45. Carriage 30/-.

MARCONI VIDEO OSCILLATOR
TF 885A. Sine wave output 25 cfs
to 5 Mcfs in 2 bands, Squarewave output
50 ¢/s to 150 ¢/s in 2 bands. Freq. accur.
+2%-+2 c/s. Power supply 100/125/
200/250 v. A.C. £55. (Ditto but 25/i2
mc/s in 3 bands/885A/1). £85. Carriage
40/ -,

PRECISION VHF FREQUENCY
METER TYPE 183. 20-300 Mc/s with
accuracy 0.03% and 300-4,000 Mc/s
with accuracy 0.3%. Additional band
on harmonics 5.0-6.25 Mc/s with ac-
curacy + —2X10-, Incorporating
calibrating quartz 100 kefs 4+ —5x
104 120/220 v. A.C. mains. £8S.
Carriage £2.

AIRMEC FREQUENCY STAND-
ARD METER TYPE 76). i0c, 100c,
10ke, 100ke, §Mc. £80. Carriage 30/-.

COSSOR OSCILLOSCOPE TYPE
1049. €45. Carriage 30/-.

Fuller descriptions of the following upon
request.

SIGNAL GENERATOR TYPE 62
COMPLETE WITH P.S.U.

HEWLETT-PACKARD ELEC-
TRONIC COUNTING UNIT.

MICROWAVE SPECTRUM ANA-
LYZER TYPE SA 18 MANUFAC.-
TURED BY RACAL.

DAWE STORAGE OSCILLO-
SCOPE TOGETHER WITH
TRACE SHIFTER.

SIGNAL GENERATOR CT 1I8
(FM/AM) MARCONI TF_ 937.
85ke/s to 30 me/s in 8 ranges. Output
fevel variable in ) db steps from 11V to
100mV into 75 ohms. Also | volt out-
puts down to 0.14V into 7.5 ohms.
Internal mod at 400 cfs, | ke/s, 1.6 kefs
and 3 ke¢/s. Variable mod. depths and
deviation. Crystal calibrator 200 kc/s
and 2 me/s. F.M. at frequencies above
394 ke/s. Monitor speaker for beat
detection. Panclimatic. 100 to 150, 200
to 250V A.C. 45 to 100 c/s. Weight
117 Ibs. Measurements 17° x 20} x
174, £85. Carriage 30/-.

“s” BAND SIGNAL GENERATOR
No. 16 MADE BY SPERRY. 7.9-11
cma (2727-3797 mcs.). Power output
.001 micro watts—I| mW. at 72 ohms.
Modulation: A unmodulated CW, B
square wave modulated by internal free
running modulator with PRF variable
from 400c to 4kc. C Square wave
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@" METER TYPE
160A. Frequency range 50 kc/s to
50 mcfs. “ Q" range 0-250 with mul-
tiplier of 2.5. Maln tuning capacitor
30-500pF with separate 4 3pF inter-
polating capacitor. Power supply
220/250vAC, £75. Carrlage 30/-.

AVO VALVE TESTER MODEL 3.
Measurement of mutual conductance
0-100mA/V in four ranges. Screen
0-300v., panelled 0-400v., grid 0/-100v,
Filament 0/126v, Insulation 0/I0m
ohms, Rectifying valves and signal
diodes can be tested under load con-
ditions, short circulting of electrodes
and cathode insulation can also be
measured. Complete with data book
@ £45. Carriage 30/-.

FURZEHILL SENSITIVE VALVE
VOLTMETERTYPE 378 B/2. Accurate
measuring AF and MF voltages up to
250 ke/s in the ranges I0mV (full scale)
to 100v. (full scale). Logarithmetically
divided. A db scale provided for 0-20
db, 0 db being imV. Automatically set
zero for every range. A jack is provided
for monitoring the input signal if
required. 220/250v. A.C. £27/10/-.
Post and packing 10/-.

END OF RANGE:
MARCONI| VALVE VOLTMETER.
Type T.F.428. £9. Carriage 10/-.

SIGNAL GENERATOR. Type
C.T.53. Without chart £10, with chart
£22. Carriage 15/-.

P. C. RADIO LTD.

170 GOLDHAWK ROAD, W.12
SHEpherd’'s Bush 4946
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G/sTIK PYS3 6/6 | U25 14/6 | VRI50/30 | 3Q8  8/— | SAME 3/ 6EA8 9/~ | 68J7 5/~
87 PY88 7~ | U2 14/8 | 8/~ | 3Q50T 8- | GANS 20/ 6EU7 7/~ | 68J7GT #/6
G1/370K PYROO 9 | U7 8/- ' YU3®  7/- | 384 5/9 | 6ANS 10/- 6F23 13/ 68JTY /8
20/~ | pygol g | US2  4/8 | WII8 8- | 3v4e /6 | 6AQ5 5/8 6POGT 8- 68K7  7/-
G50/26 20/— Ty USl 8/~ | WII9 8/~ | 4D1_ 4/- | 6AQSW 9/~ | 6F6G 4/ 68L7GT 68
@120/1B QQV 319 U191 14/~ | X656  b/- | GA173G b/~ | 6AB6 8/~ | e¥7 8- ASNTOT 8/
as'- | QQos.s /- | vs0+ 8- | Xe6 78 bAl7:G 5/~ | 6AB7G 14/- 8F8G  5/- 68Q7GT 7/8
ARS 6/~ | ECCS2 4/3 | GM4 48/~ 85~ | Uanoso oy | auie ai- | Shasmssr | ATS - W il A e THE VALVE WITH A
ARP3 3/ EOC83 /6 GUso 28/ QQV“"&S"A UAF4310/6 | X146  8/- :B%;;bs;:ol— gam 8/ 6F17 /- 6V6GT 6/~ GUARANTEE
:l':";:’al ,’,;f ECCS5 gﬂ g:ﬂ 1‘1’//3 Q8160-15 3}2%’) g;: 323 :;2 i 35/~ GBZG 1253 g;g z(‘:;: g;t:u %; 28D7 /- 956 2=
ATPC 23 ECCB6  8/- H30 36 | qses/0 Z/E UBF89 7/- | 2800U 29/~ | SR4GY 9/~ | 6BRG  £/6 6G6G  2/8 6X5G 5/~ | 30Cl5 15/— 957 5/-
BD7 - | Eocw 4 | BLSDD | Gsmoin | GOm0 3o | Zheov B | bso 4F | oAy ie | GEWGT 1® | eXsom b | sl lo- | oma 4
BL63 10/ ECCI89 9/9 LA :{: 83’022;{, g;: UCH4210/- | 1B22 30/~ | 5V4G 7/6 | 6BES 63 BIAWA 12/- 6-30L2 14/- | 30FS 18/ 1822 17
BT35 16/- ECF80 6/8 HVRZ 8/ Q70415 | UCHBI 7. | 1G6GT €~ | bX4G  8/8 | oBIs B8 636 7~ 674 5/~ | aoFL1 128 1625 /-
BT45 150/ 6/6 Rrec® a3fs s76 | UCL8? 7/8 | IDSGT 8/ | 5YSGT /6 | 6BJ7 7/ 6I5GT /- 7B7 7/ | SOFL1219/- 1629 4/8
B Y | KRN | R we BR peepd ) gmor g mSonl el | mtC 3| GE s | meigy | o O
i 2 2o/ y - - 2 | ¢ 878 -
Cvies 4= | ECHS &9 | (788 1908 | RI7 B | URSo 7~ | 1LAc ¢~ | SYSWOTB | oBQ7A 4i- | 6170 8- | 1o on | sonls 138 | s B
av3ls ECHS83 8/8 KT71 7/ | BIS %8 | UFsy @9 | 1L0S 7/- 9/- | 8BR7 9~ | 6JIM 8- 7P8W 12/6 | 30L17 17/3 4313C 20/~
(matched ECL80 7/8 KT76 7> 7H7 /8 | S0PI12 18/8 5676 10/-
Dy 120 | ECLER 6 | gres s7 TRANSISTORS, ZENER DIODES, ETC. LT ol B+ £ vl B+ I
(single) 50/~ | ECLBS 8/6 KT783 71— | oAs 3/~ | OC28 1218 | oCi72 7/6 | ADM® 18/~ | BYZi6 18 JK10B 15/— 7Y4 /3 | sopL13le- | 5704  9/-
CY3l 7/8 EP36  3/8 }ﬁ;" g;: OA7 4/~ | OC29 18/~ | OC200 7/6 | AEY1118/- | CRrs11106/~ | JK11A 12/8 774 4/6 | 30PL141%/- 8726 7/-
D4l 33 EF37A 8/- MH4] 8- | OAl0 3~ | OC35 10/~ | OC201 10/~ | AEYI212/6 | CR81/209/6 | JK0A 17/8 9D8 28 | 33A/101K 5933 22/
D77 3/ EF39 8/ 2 OA47  2/86 | OC36 12/6 | OC202 12/6 | AP114 6/8 | CRB1/3010/~ | JKZ1A 12/8 1089 9/- - 8057 10/
DA100 26 EF40  9/9 MHLDS 7/6 OA70  2/- OC38  §/- 00203 10/6 AF115 /- CR81/35 JK100B156/- 10P14 178 35L6GT 8/- 6060 5/6
DAF96 7/6 EF4l  9/9 ;'slf g;— OA71 2/~ | OC4l  8/— | OC204 17/6 | AFll6 6/6 8 MATI00 7/8 11E2 30— | 35W4 6/ 6064  7/-
DD4l  4/- EF42 13/6 N78 lﬁl: OA73 2/8 0(}42 8§/~ 0C206 17/8 AF117 5/ CR81/40 MATI10] 876 1248 3/8 3523 1701_ 065 8/-
DET20 g/ EFs0  4/8 s He OAT4 g/a 0C44 341- }gzi lg/a AP118 10/- 12/6 MPF1021)/- 12AT6  4/6 uzm'{l 16 6080  27/6
PEa s | M Ae f onrl g | AT &S| oxs 02 | iNgs® 18 | ARl “ue Chtojee ¥ | MeFios oje | 13AT7 di- | R0200T &~ [ el T
DF? o | EPs o3 | OBS 7= | OAso 8- | oo 8- | 1Nas da s o | MerI0a0- ATTWESe | 28 4~ | 020 30
Dres  7/6 | EFsy §- | OC3 6 ] 0A200 28 ( OC72 8- | iNvo  gj- | ARIZ &- 4 o000 MPF10510/8 | 19,7 43 | 42 5- | 9001 8-
DE#2 9/- | Ersl 8- | OD3 6~ | Oa202 3/6 | OC73 8/~ | 2n4s6a 7/- | AFIZT 6/- 1, RABGOBAF 12AV6 5/8 | BOCD6GY/8 | 9002  4/8
DK96 8- | Ere2z g6 | OZ4A B/~ | 0A210 76 | OCT5 6/- | 2Noss /@ | AF138 100 | oo 128 | 12ax7 6 | S0EBS 13- | o003 s/e
DL6S  §/- EF95 8- P4l 7= | oA211 /8 | OCI6 6/~ | 2N10%0 7/8 | AF178 12/8 16/~ | RAS310AF 12AXTWA 5016GT 8/8 9004  2/8
DLOZ  4/- EFI83 6/8 PABCS0 7/6 OAZ20011/— 0oC81  §/- 2N1081 9/6 AFY19 22/8 CR83/40 718 10/- 587 6/— 9006 £/8
DL83  4/- EF184 7/- PC86  10/8 0AZ20110/- | OC81D 3/- | 2N1306 7/8 ABY26  6/8 12/86 | X8101 16/— 12AY7 10/~ | 58 8/— C.R. Tubes
DL34 6/8 EHs0 7/8 PCO7  9/- OAZ202 to 0C81 DM 3/ 2N1307 7/8 ABY28 6/6 CR4B  25/- ZR11  §/- 12BAS 6/ 59 6/ E4504/B/16
Biito ot | him 6 | KR it | SAmmeve | Som.in | e e | dmmie | Gimes | Pl | MM E B2 | W
3 ZL3: M 3/- . = 5 8/~ e - -
gyu;:‘o a;- m,:;: 1o¢a PCCRY  9/8 OAZ208 to 0C83 5/— AC126 @/ BC107 6/ 8'5;;;6 s;a er:4/0 es. 'rf;@ 2{5 77 8/8 VCR97 3250
Bor | B a0 | RRGE ) SEMU | EEP L | AGw pe | pomowe SEmien | sl | BB o0 | B 80| oual
80 - 3 /- I - BFY51 §/— ET! - 126 3/-
Ems oo | B AR | RN O | SSERC | S3B h | Aaw In | B 0| SHRE et | Wi |2 2| O
EOIH  7/- EL50  B/- PCF88 9/3 § OC23 10/- | OCl40 9/8 | AcCY1s b;o BBY28 5’- OT4s 6 | ZLrange lakan 8- | 84 5/~ 45/
Eg20C  §/- EL8L  9/9 ;gm g;— 0C23 lg;g 8cc:%i :;— Aggg 8/8 B8Y51 7/8 GT108 10/- 5 §/= ea. 12Q7GT 5/— gg‘.z\z 7/'2 ;zn Teen
1800C 7/~ EL84 49 - | oczs - | A 4/8 | BYZ13 6/~ | HG5001 2/- range 128C7  4/- oto Tubes
E}?‘ﬁnl:’/; EL8S 5o Pl_gggsg;x‘!;g 026 8- | 0C171 6/- | ADIO 18/~ | nyeis so | TK104 18- 7/8 es. }mgzl ys g(l);: 22;8 g:l(;\u i:/'o
/ 28 - 2 . /-
EAS0O  1/- EL9S  6/3 PCF80814/8 | RG1-240A | VLAl  9/9 | 1LE4 4~ | 6240 77 | 6BRS 10/ SKSGT 8/~ | 12817 y- | ss7a 70 031A  62/8
EA78  7/- EL360 22/- PCLB]1  9/- 28/~ | TLB4 6/8 | 1IR3 8/~ | 6AB7 4/~ | 6Bwe 13/ 8K7 /- 128K7 8/6 | 368A8 30/- 8097C 350/~
EABCS0 8/- EM31  §/- 2 7/~ Bprel  3/3 vos - 7/- 184 [ 6ACT  3/- 8BW7 13/- 6K7G 2/~ 128L7GT7/~ $93A  27/8 Special Vivs,
EAC9l 3/- EM80  7/- PCL83 10/3 | S8TV280/40 UY2l 10/6 | 185 48 | 6AGs 2/6 | 6C4 3/8 6K7GT 4/9 128N7GT6/8 | 446 8/~ ACTS 8
EAF42 9/3 EMB1  8/- PCL84 8/8 80/— UyY4dl 7/- 1T4 3/- 6AG7  8/- 6CHG  2/8 6K8G  4/- 128R7  §/- 7034 30/= ACT® 218
EBS1 g/~ EM 7/- PCL8S 8/8 | 8TV280/80 UYss  5/8 2A3 8/~ | 6AHS 11/8 | 6C5GT 6/ 6K8GT 7/3 13D1  4/- 7054 20/~ CV1031 70/
EBC33 8/ EM87 11/- PCL86 8/ :0/— | V246A/1K 2021 4/9 6AJ7 8- 608 4/~ 6K25Q 16/- 13D5  5/6 715B  50/- CV2839 220
EBCAl 9 | ENs g | PRLIOIS | BUZSA visesiaos | 3A4_ 4= | eAKs /- | 6C8G &/6 | 8LOO 8~ | 1aa7 15/~ | 7i7A S| R s
EBFS0 38 | EYor® 78 | PLsi 8o | DO l Ve s l SRAWOLe | GAKS 186 | ecme 7 | SLAWODR | 19ags o | 8 %o7 | xrNaazo-
EBFS83 8/6 EY86 66 PLBI  8i- 70- | VP33 9 | 3B7 5/~ | oAks 8{: | scLe 99 6LIG 4/ | 19G3 40/~ | 808 8/~ 2122 £2/10/-
EBF8Y  6/- EY88 8/8 PL8S  6/9 | TP22 8/~ | VRS9 /6 | 3B24 14/~ | gALS 3~ | 6CW4e 13/- 6L34 8/ 19G6 20/~ | 813 75/- WLA17A
ECS3  B/- EY9l 9/8 PL84 6/8 TP26  b/- VR105/30 I 3D6 3/~ G6ALSW 7/- 6D6 8/= 6N7G  8/9 l 19H4  70/- 816 85/~ 30/-
El d | gE f )RR R B | vl o LATH e w | T R e B e
4 =~ A i — - r = £32/10/-
ECOl 8- | EZ8o &/ | PX25 1g/6 | TTR31 45/- | MANY OTHERS IN BTOCK inciude Cathods 88A7 7/ l 25L6QT 7/3 | 843 8- | g4y 44
Bod | Ed | HE T BRE | HXomsAmetew e | el il 800wk
EOC40 10/9 FW4/800 PYSL 58 U12/14 7/- l . C.O'D. 4/- extr 2 . 88C7QT 5/~ 26Z6  8/8 954 4/6 25A
ECC81  4/- %0~ | F¥er o | vig | - | [ free COD4Lextra 68G7  6/- | 25460T /- | 05 &8 70/
D.C. MOVING COIL METERS MINI_AT'_JRE METERS. General SPARES FOR AR.88D. RECEIVERS. SMALL 28V MOTORS. 150/200mA
50 micro amp 2 in. square panel 32/ Electric l}in. round flush, clip mounted: Ask for your needs from our huge approx. 4,000 r.p.m. Ideat for small
300mA 2} in. square pane! ....... 22/6 i mA D.C., 22/6 selection. fans, running models, miniature drills,
20-20mA 2 in. Round panel 17/6 25 mA D.C,, 20/-. P.& P. INSET MICROPHONE for tele- grinders, etc. 12/-. P. & P. 2/

3 : 20/~ 75 mA. D.C., 18/, 3/-. phone handset, 2/6. P. & P. 2/-. MECHANICAL TIMED DELAY
po-0-30mA, 2 inaround|patiel. oy, 150 mA. D.C., I5/-. FIELD TELEPHONES TYPE “F” RELAYS. Coil resiscance 150 ohms,
7°-|?.0V1l"-5q03"9 black dial luminous han 12/6 “S" METER FOR H.R.O. RE- Housed in portabie wooden cases. working from 12-40v D.C. Adjustable
;’;g ';i":“ st o i 276 ::‘E‘:‘(‘E'?s Brand new, £2/10/-. Carriage Exceilent for communication in- and delay within range of few seconds. 17/-.

v in. round panel .i..ssccasaneenr . e out-doors for up to 10 miles. For pair P, & P. 3/-.
2004:A. 2in. round panel, sealed calibro-30 22/6 SUB - MINIATURE “PENNY ncludin batterples and 1/6th mite '?eld s
; [ SIZE” METERS. ;i d o HIGH SPEED ULTRA SENSITIVE
200uA. 2iin. round panel.........c.o.ou. 22/6 e nuts Catey 50'6‘-;":20- "‘3" cable on drum. Completely new, p) ygG IN RELAYS with two
SOOuA. 2'{in. round proj. ... 20/~ brated O-1 mA. 20/-. P‘.‘& P. 3/'__( = fg;-lol" Slightly used, £5/10/-. Carriage separate windings cach of 1685 ohms.
S00uA. 2in. round panel . 176 NULL METER (unscaied 25025 pyepip TELEPHONES Type L+ '%- P- & P2/
| mA. 24in. round panet .. 30/~ micro-amps) 3iln. square panel. 45/-. A "l U but in portable mecal cases, LOW INERTIA 24V D.C. MOTOR,
I mA. 2in. round panel sealed 17/6 NAGARD OSCILLOSCOPE TYPE po, *00ve but in portable meaal c 6ch  complete with gears. 1S/-. P. & P. 3/-.
5 mA. 2in. round clip-fix panel or proj. 20/~ DE 103, £85. Carriage 10/-. mi|epﬁe|d cable go,, drum. £5/10/-. UNIVERSAL GALVANOMETER
10-0-10 mA. 24in. round panel ......... 17/6 fggggg252;°"‘{"§2’g'§(f’5c'cb Carrlage 10/-. SHUNTS. 25/.. P. &. P. 3/~
0-30 mA. 2{in. round panel ............ 17/6 £33 105, Carriage 30/ 1250v. AC.. L HARNESS “A” & “B” control units,
75 mA. 2§iy_|, plug.in ______ 14/~ HEWLETT-PACKARD VTVM Iuhnction boxes, headphones, micro- FOR EXPORT ONLY
100 mA. t§in. proj. ....... 17/6 MODEL 410B. A compact instcrumene  PhONEs, etc. A Installation Kits for CI1I/R210 Sets
100 mA. 1{in. round panel ,....... 17/6 for A.C., D.C. and resistance measure- 19/41FT. AERIALS each consisting of 53 TRANSMITTER made up to * as
¥ ith A.C : ten 3ft., §in. dia. tubular screw-in dy [
100 mA. 2{in. round panel .. 19/- ments with A.C. meas. in excess of J * : ] new ' standard. All spares available.
= 100 . D.C lari i sections. llfe. (6-s2ction) whip aerial 2
500 mA. 2} in. round panel.. 1776 mc/s; D.C. polarity reverse facility € } ~ TCs. ¢ | i "
2 : a ¢ and 7 reslstance ranges. Large easily with adaptor to fit the 7in. rod, insu- COLLINS . omplete instalta-
amp. 2in. round panet 22/6 o dable meter. A.C. range 1-300V in lated base, stay plate and stay assemblies. tions and spare parts.
25 amp. 3{in. round proj. 27/6 ranges. D.C. range 1-1,000V in 7 Pegs, reamer, hammer, etc. Absolutely pOWER SUPPLY UNITS FOR
50 amp. 2¢in. round panel .............. 27/6 ranges. Resistant  0-50 Mohms. Drand new and complete ready to erect, C42 & C45. 12v and 24v.
0-1.5V & 0-150 V 3 terminals round panel 27/6 €22/10/-. Carriage 15/-. ;';;wvasl bag, ﬁ/:/&PP- &1 P-G'°/6- RECEIVERS R 210.
20 VDC 2in. square panel 19/~ RF WATT METER PMI6. Frequency 15V etrol Generator p c.A. TRANSMITTER TYPE ET
100V 4im. round p,‘,‘,,, 25/~ 02500 mcfs, 3 ranges 0-150, 0-600, {Chireingisec). £35. Caprivge.(S/-, 4336, 2-20 Mc/s., complete with M.O.,
150 VDC 4in. round panel 25/~ ©-1,500w. Impedance 51.5 ohms. “N* 1260W 35V CHARGING SET, Com- Cryst. mule. and speech ampl.
el 1500 rn.Ao3}in pround Pt 25/ tPY.?‘e csoEnnector.l £75. Carriage 40/-. ‘l):letc_ wa:}(\)l switchboard. New £45. Fully tested and guaranteed. All spares
-0-1300 mA. 3fin. - : ASE MONITOR ME-63/U. Man- Carriage 40/-. iable.
1.5 KV with res. 2in. round panel 27/6 ufactured recently by Control Elec- LT. SUPPLY UNIT RECTIFIER O 08 & g6 Onh WA
R.F. METERS tronics Inc. Measures directly and dis- No. 19. Consists of two separate 12V - gS c ! ith h-
120 mA. 2} in. round panel 32/~ plays on a panel meter the phase angle DC circuits each rated ac 3 amp, which M1 ”.E BC 6':’“p el ‘,"" e g
- £3HINSTO PRAC] pataadse wistucy between two appiled audio frequency may be used independently, giving two ‘"‘99'3'9"' 614E. Aeria “""!‘I‘ owl
! amp. 2§ in. square panel .............. 30/~ gignals within the range from 20 separate outputs of 12V ac 3 amps, BC 939A, exciter units, cank cails, ece.
4amp. 2in. round panel ................ 22/6 20,000 c.p.s. to an accuracy of +1.0°. connected in parallel giving 12V 6 amps Fully tested and guaranteed. All spares
MOVING IRON METERS Input signals can be sinusoidal or non- or connected in series giving 24V a¢ available.
15 VAC 24in. round panel 27/6 sinusoidai becween 2 and 30 v. peak. In 3 amps. [deal for battery charging, No. 19 HIGH POWER SETS.
e | s RARLLIRRSS S IR excellent condition together with hand- DC power supply, etc. 100/250Y AC By introducing RF Amplifier the output
500 YAC 2*"“ round clip fix .. 25/- book' and necessary connector. £45. input. Brand new, complete with con- increased to 25 watts. Complete instal-
50 amp 2} in. round panel .............. 19/- Carriage 30/-. nectors. £6/19/-. Carriage 9/-. lations supplied.

01-743 49

P. C. RADIO
170 GOLDHAWK RD., W.12
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LTD.

Engineers.

ALLTEST & COMMUNICATION EQUIP-
MENT has been thoroughly prepared in our
Laboratories by fully qualified Electronic

All overseas enquiries & orders please gddress to:

COLOMOR (Rsoncs)
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.

BUSI

NESS HOURS
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S\ 7 A CE] 189 918 BT 52 C165 8- BDLID  0/-. ' ,
B]EN I I ]]L y AC | I ][ EY84 7/6/PCFS0 8/6 R18 98| U76  &/9 AC166 5/~ BFY50 4/ 23/6) OC41 10/
KY86 8- PCF83 8/~ R19 88 U78  3/8 ACl67 12/-| BFY51 &/~ QET88210/-| OC42 6/8
A ][ EYS87 6/- PCF84 8/~ R52  7/8| U107 18/3 ACl68 7/8| BFY5s2 4/6 GETS87 4/8/ OC43 23/8
I ¥ gvsg Z/o PCF88 g}/e RK34 17;: U9l 1276 Ag:gs 1g/e n;{m :;- GETS89 :lc 0oC4d z;;
Y9 /- PCP801 7/-, BP13C 12/6 U251 16/ AC176 11/-| BF159 6/~ GET890 4/8| OC44PM §,
38 CHALCOT ROAD, CHALK FARM, LONDON, N.W. 5755 5 pCrsoz o/~ 8Ps2 1%/8 U281  8/- AC177 5/8 BF163 4/- GET896 4/8) OCAS  1/9
Vo Sl o i Telephone PRIMROSE 9090 |00 2 e 11/e TDD2A1/8| D01 15/-|AGYls 3/6| BEi7> 2| OEX1D 38| OCe /-
. 1 D2A 0 = F173 =
GLOUCESTER ROAD, LITTLEHAMPTON, SUSSEX, Littichampton 6743 EZB0  4/3 PCF8081%/6 TDD4 8/3 U329 16/-|ACY19 3/8| BF180 12/~ GEXS35 4/8| OC65 22/8
Please forward all mail orders to Littlehampton gg% ;;0 l;gLBl 9/— TH4B 10/-! U403 8/: ACY20 3;6 BF181 8/-| GEX38 lg/— ocio  2/8
8 PCL82 7/- TH233 7/-| Udo4  7/6 ACY21 3/8! BF185 8/-| GEXA5 7/-| OC7T1  8/-
e ALL GOODS LISTED BELOW IN STOCK __|FW4/5008/8 PCL83 8/8 TP2620 §/9 USOl 17/6|ACY22 3/8 BTX34/400 | GEXG5 18/~ OC73 %/~
OA3  6/9 6BB7 18/6 6V6G  3/8 20D1 13/- 308  15/- DLO4 6/6 ECH33 28/'8| FW4/800  PCL84 7/8 TYBGF 12/2| VP2  3/86| ACY2S 4/- 40/-| GEX86 16/~| OC73  18/-
OB2  6/- 6BW6 12/3 6V6GT 6/~ 20D4¢ 20/5'305  16/6 DL96 7/~ ECH35 59 10/~ PCL85 8/3 UABCS0 5/9| VP2B  9/6 AD140 7/6| BY100 3/6 GT3 8/~ OC74 2/8
0z4  4/3/6BW7 11/-|6X4  3/6 20F2 14/~ 308  13/- DM70 6/-|ECH42 9/8/G232 9/~ PCL86 8/8 UAF42 8/8/ VP4 14/6| AD149 8/-| BY101 11/8 M1 e/iol ocis  2i-
1A8  4/8 6C4 2/9'6X5GT 8/- 20L1 13/--'807  11/8|DM71 7/ 81 5/3/GZ33 12/6 PCL8S 18/~ UB4l 6/8 VPiA 14/8(AD16l 9/-| BY105 10/8) M3  2/10/ OC76  2/8
1A 8/- 6C6 3/3 6Y7G 12/6 20P1  17/6 958 2/- DW4/350 |ECH83 8- GZ34 10/=|PEN45 7/-| UBC4l /6 VP4B 10/6,AD162 9/-! BY1l4 6/8| OA5  5/8/ 0C77 2/
1A7GT 7/-(6C9  11/-|7B6 10/ 20P3 18/~ 1821 10/8 8/6 ECH84 7/- 0737 14/6| PEN4bDD | UBCS) 7/-| VPI3C 7/-|AF102 18/-| BY126 6/6| OA9  2/8| OCI8 3/~
IC5  4/9 6CD6G 19/8 7B7 7/~ 20P4¢ 18/6(5763 10/~ DW4/500 |B 6/6| HABCS0 8/~ UBFs0 5/9| VP23  2/6|AF114 4/-  BY234 4/~ OA47 /- OCI8D $/-
1D5 6/9 6CH8  6/- 7C8 8/~ 20P5 - 7193 10/8 8/6 ECL82 6/-|HL2 7/6| PEN46 4/- UBF89 8/9| VR75 24/-|AF115 3/-! BY236 4/~ OA70 3/-/ OC79  8/-
1D6  9/8/6CW4 12/-|7H7  5/8/ 25A6G_ /8 7475  4/- DY86 5/9 ECL83 9/~ HLI3C 4/ PEN383 9/8 UBL2l 9/=' VRI05 5/-|AF118 3/  BY238 4/= OA73 3§/ OC81 /-
1FD1  6/-'6D3  7/6/7TR7 18/~ 25L6GT 5/6 A1834 20/- DY87 5/9 ECL84 12/- HL22 10/6 PEN384 Co2  5/6| VR150 8/- AF117 2/9| BYY23 20/- OA79 1/9| OCSID 2/-
IFD9  3/9 6D8  3/- 787  20/-/25Y5  6/- A2134 10/ ESOF 24/~ ECL85 1)/~ HL23DD#/- 11/8) UCC84 8/~ VT61A 7/-|AF119 3/-| BYZIO §/- OA81 1/9/ OC81M B/-
1G8  6/- 6F1 8/8/7V7  6/- 25Y5G B/6 A3042 15/-E83F 24/- ECLS8 8/-|HLA1DD rzmssbn UOCS5 6/6 VU111 7/3|AF124 6/6| BYZ11 5-—|OA85 1/6/0C82 213
1H5GT 7/-16F6G  4/- 7Y4  6/8(25Z4G 6/- ACZPEN | ES8CC 1%/-| ECLL800 19/6 19/8/ UCFS0 8/3 VU120 12/-|AF125 3/6| BYZ12 8/- OA86 4/-| OC82D £/3
14 2/6 6F12 3/3/9BW6 7/- 2525  7/- 19/ E180F 17/8 30/- | HL42DDB/- | PENA419/6 UCH?21 8/- VUI120A12/-(AF126 5/3) BYZ13 §/- OAS0 2/8| OC83 %/
ILD5 8/-/6F13  3/6 8D7  8/- 25Z6G 8/6 AC2PEN/  E1148 10/6 EF22 12/6 HN309 27/4/ PEN/DD | UCH42 §/3 VU133 7/-|AF127 3/6 BYZ15 38/-| OASl 1/ OC84 8/
ILN5  8/-(6F14 18/- 10C1 12/6,30C1 6/ DD 19/8 moo 1/8 EF36 3/ HVRI 8/8 4020 17/8 UCHS1 8/¢ W61M 24/86 AF139 11/~ CG12E 4/-| OASs 1/8| 0C123 4/8
INSGT 7/9 6F15  9/8/10C2 10/~ 30C18 13/6 ACSPEN4/9 EA78 13/-|EF37A 7/- HVRZA B/9|PFL20012/- UCL8S2 7/- W76  5/8| AF178 10/-| CGR4H 4/-| OA183 £/-| OC139 12/
IRS  5/6 6F17 12/8 10D1  8§/- 30C17 12/6 AC/PEN (5) EABCS0 6/~ EF39 8/- IW3  §/6/PL33 19/6 UCL83 9/3 W8IM 6/-|AF179 13/8| GD3  6/6 0A200 1/~ OC140 18/-
184 4/9/6P18  7/8 10D2 14/7/30C18 8/9 19/6 EACO1 8/- EF40 /8 IW4/350 5/6 PL38 9/8 UF4l 9/ W107 7/-|AF180 9/8/ GD4  6/6) OA202 2/— OC169 3/8
185 3/9 6F23 123 10F1 15/~ 30F5 11/9 AC/PEN (7) EAF42 8/3 EF4l  9/- IW4/500 6/~ PL38 19/9 UF42 9/ W729 10/-{AF181 14/~ GDS  5/8( OA210 /6| OC170 2/
104 59 6F24 1l/p 10F9  §/- 30FL1 15/- 19/6 EB34 7/6 EF42  3/8 KBCS2 20/5 PL81  7/3 UF80 6/9 X41 10/-|AFZ12 b/—|GD8  5/8| OA211 13/86 OC171 3/4
105 - e/5'6res 10/8/10F18 /8 S0FLI2 16/~ AC/TH1 EB41  4/6 EF50 2/6 KF35 12/6 PL8I1A 10/8 UF85 8/9| X61  8/9|ABY27 8/8/ GD8  4/-| OAZ20012/- OC172 4/
2D21  5/6/6F32 3/~ 1OLD1110/-| 30FL14 12/ /- EB91  2/3|EF54 10/~ KL35 11/6 PL82 6/8 UFse /- X65  5/-|ASY28 6/6/ GD9 4/~ 0AZ20110/6 OC200 4/4
3A4  3/6 6G8G  2/8 10P13 30L1 6/~ AC/TP 19/6 EBCS 20/6 EF73 6/6 KLL32 21/7 PL83  6/6 UF89 6/3) X686  7/6/ ABY29 10/~ GD10  4/—' OAZ202 8/=| OC20L  5§/6
3A5 10~ GHEGT 1/9|10Pi4 18/6 %0LI5 13/9| AC/VP112/~ EBCA1 8/8 EFS0  4/6 KT2 6/~ PL84 6/3 ULl 9/8] X81M 28/1/AY100 26/-| GD11 4/~ OAZ203 98| OC202 48
aB7  5/~/6J5G  3/9/12A6  3/8/30L17 18/- AC/VP210/6 EBC81 5/3/ EF83  9/6 KT8  34/6/ PL300 12/-| UL46 12/8 Y63 51_'54\115 2/8) GD12  4/- OAZ204 9/- OC203 4/8
aDé  3/9/6J68 3/-|12AC8 7/~ 30P4 12/ ATP4 2/3 EBC90 4/-|EF8S  8/3|KT32 8/8 PL504 12/6 ULSS 6/6 Z329 11/9| BAll6 9/-| GD14 10/~ OAZ206 9/~ OC204 5/8
3Q4 86/6J7G  4/9/12AD6 6/ 30PAMR _ 'AZl  8/~|EBC91 8/6(EF86 6/~ KT4l 19/6 PL509 28/9 UMBO  8/—| Transistors |BA120 2/6| GD15 8/ OAZ208 9/=| OC206 7/8
3QBGT 8/-|6J7GT 6/8 12AE6 7/8 17/6 AZ31 8/9 EBFS0 5/8| EFSS  4/9 KT44 20/- PL802 18/~ URIC 10/8| and diodes |BA130 /= GD1§ 4/~ OAZ20710/8| OC206 10/-
384 4/8 8KGGT 5/~ 12AT6 4/8 30P12 13/- AZ4l  7/6 EBFSS 8/- EF9l 3/8(KT6l 12/~ PM84 7/9 UUS  7/~| 26226 10/6| BCY10 B/~ GET102 4/~ OAZ210 7/- OCBIZ 8/-
3v4  5/8|6K7G  2/- 12AT7 §/9 30P19 12/~ BLA3 10/- EBF89 /3 EF91 2/6 KT63 &)~ PYss 9/ UUS 14/- 2N404 6/~ BCY13 8/-| GETI03 4/~ 0AZ213 7/~ OCP71 2i/8
SRAGY 8/9/6K7GT 4/8 12AUS 4/9 30PL1 18/~ CL33 186 EBL21 11/~ EF97 10/~ KT66 17/3 PY33 9/4 UUI2 4/6 2N2297 4/8!BCY33 b/—| GETI05 OAZ22416/6 ORP12 15/-
5UAG 4/9/6K8G  3/- 12AU7 4/6|30PL1315/- CV6  10/8 ECS2 4/3 EF9B 10/6 KT74 12/6 PYB0 5/3 UYIN 9/- 2N2369A 4/3 BCY34 4/6 18/-| OC19 28/~ T82  12/8
5V4G  7/8/6L1 _ 19/6 12AV6 5/8 30PL14 18/-|CYIC 10/8/ EC53 12/o'x~;nss 8/9 KT76 7/6 PYS1 8/3 UY2l 9/6|2N3121 60/-| BCYS8 B/-| GETI1L 0C22 8/~ TBY _ 18/-
5YSGT 5/6{6L8GT 7/9 12AX7 4/8 30PLI5 15/~|CY3l  7/6 EC34 -|EF184 5/9| KT8S 29/-|PYs2 8/~ UY4l /9| 2N3703 3/p| BCY39 4/6 15/6| 0C23  5/~| 8X1/6 /8
5Z3  8/- 6L7GT 12/8 12AY7 /9 35A5 15/-|D63  B/— EC70 us EH90 6/6 KTW6l 8/6/ PYS3 6/6 UY85 5/6) 2N3700 4/- BCZ1l 3/8| GETIIS 4/~ OC24 /- sxeu 10/~
574G  8/9/6L18  §/- 12BAS 6/— 35L8GT 5/9/D77  2/3 ECS6 10/3/ EL32 3/8| KTW6210/- pYsg 63 Ul0  8/- 'nnsm so;- BC107 4/-| GET11517/-| OC25  B/~| X A102 19/6
6/30L2 12/6'6L19 19/~ 12BE6 59 35Ws 4/6/DACS2 7/~ ECSS 10/3 EL33 12/~ KTW63 59/ PYS00 6/6 Ul2/14 7/6| AA BC108 3/6| GET118 6/6 OC26 B/~ XA103 15/-
6A8G  5/8/6LD20 6/8 12E1 17/- 3523 10/~ DAF91 3/9 6/6|[EL3¢ 9/6 KTZ41 6/- PY801 6/8 Ulg  15/— AAi% a,- BC109 4/3| GET119 4/~ OC28 B/~ MAT100 7/9
6ACT  3/~|6NTGT 6/6 12J7GT 6/8 I5Z4GT 4/9 DAF96 6/- ECC31 15/6 EL35 10/-/L83 39 Pzao 9/ Ul7  8/- AAI20 3/- BC113 B/~ GET573 7/8/ 0C20 23/6/ MATI0 8/8
6AG7  5/9|6P1  12/- 12K5 10/- 35Z5GT 6/- DOCY0 10/- EOC3S2 4/8|EL36  8/6 LP2 9/8/QP21 8/~ U18/20 10/~ AAZI3 3/8/BClI6 3/- GET587 8/6) OC30 b/~ MATI20 7/9
6AKS 4/8{6P25  12/- 12K7GT 5/8|50A5 21/10 DD4  10/8' ECC33 291 EL37 17/3 MH 8/3 QQvos/lo Ul9  34/8| ACl07 3/-|BC118 B/~ GET87210/- OCS5 b5/~ MATI2] 8/6
6AKS 6/-/6P26 1%/~ 12K8GT 7/8 50B5 6/3 DDT4 8/3 EOC34 28/8 EL41  9/3 nmwr 7/8 6 U22  7/9 ACl13 B/~ BC118 4/6' GET873 3/~ 0G36 78! 2E12V7 1/9
6AL5S  2/3/6P28 25/~ 12Q7GT 4/8/50C6  6/3 DF33  7/9 ECC35 4/9|EL42  9/9/ML8 6/~ Q875/20 U2 18/- ACll$ 8/~ mATCHED TRANSISTOR SETS—
6AM4 16/8/6Q7G 6/~ 128A7GT  50CD6GAL/- DP9l  2/8 EOCA0 88 ELS1  8§/- MUI2/14 4/~ 8 U268  11/8| ACI26 2/~ [ P15 (AC113, ACI54, AC157, AA120). 10/8.
6AMS  3/3|6Q7GT 8/4 6/9/50L8GT 6/~ DF06 6/~ ECCS1 3/9 EL83  6/9|MX40 12/6/Q8150/15 | U3l 8- ACI27 2/~'y" 0C44 and 2—OC45, 8/8
6AQ5  4/9|6R7G _ 7/- 128CT 4/- 72 8/8{DF97 10/- ECC82 4/6 EL84  4/6 N78  38/4 9/6 U33  29/8 ACI28  2/-(1—_GCoiD wnd 2—0CH1, 7/8.
6AR6 20/- GBA7GT 7/-(128G7 3/-/85A2 8/8 DHE3 6/~ ROCS3 4/6 ELSS  7/8 N33 25/- ovo4/7 8/-| U35 18/8| AC154  §/=/1 050D and 2—0C82, 8/6
6ATG  4/- 63CIGT 8/6/128H7 3/- 90AG 67/6 DH76 4/6|ECCB4 5/8|EL88 8/~ Psl R10 18/~ U37 34/11| ACI55 6/8|1_OC83D and 2—0CSS, 8/8.
6AUS B/~ 68G7 6/~ 128)7 4/6{90AV 67/6/ DH77 4/-|ECC85 b/~ EL91  2/6 PABC8O 713 Ri1 mﬁ U5 18/8 ACI86 4/~ g 1.C. 1 watt Zener Diodes. 2.4v., 2.7v., 8.0v.
6AV6  5/6 68H7 3/- 128K7 4/9|90CG 34/~ DH81 10/- FCC88 7/- EL9S 5/~ PC86& 1 Ris 34/11/US0 58/ ACIST B/~ 34v.(.dv., 13v., 16v., 18v., 30v., 3/8 each. '
6BAS 4/ 68)7 68 128Q70T7/6 %0CV 33/6 DKu2 7/ FOCI8Y o/g EM71 14/~ PC88 Y
6BES 4/3168K7 4/6 128R7  §/-|90C1 16/~ DK40 10/- 727/—| EM80  5/8| PC95 813 All goodlmneu,ﬂntqunln.y manufacture only, and lub)ecttomnkerllull gu.ulntec ‘We do not
6BH6  7/6/68L7GT 4/9 12Y4  2/- 150B2 14/6 DK91 5/6| ECFs0 6/6 EMB1  6/9| PC97  7/9/handle manufacturers’ seconds nor rejecta, which are often described as ' new and tested
6BJ6  6/9|ARNTGT 4/6 14H7  9/6 15002 5/8 DK92 7/9|ECF82 6/6 EMB4 6/~ PCOO00 8/3'but have & limited and unreliable life. Business hours Mon.-Fri. 9-6.30 p.m. 8ats. 9-1 p.m.
6BQ5  4/6 88Q7GT 6/- 1487  18/- 161 15/~ DK98 7/~ ECF86 8- EM85 11/ POCS84 6/—)Terms of business. Cash with order only. Post/packing 6d. per Item. Orders over £5 post/
6BQ7A 7/~I6U4GT 12/- 18 12/6 185BT 35/- DL33  6/-  ECF804 EMB7 7/3/ POC8S 8/6|packing free. All orders cleared on day of receipt. Any parcel insured ngnmnt damage in tnnnn
6BR7?7 8/6|6U5G 5§/~ 19 10/8 301 20/~ DL35  4/9 42/-'EYS1 8/9 POCS88 9/9 for only 6d. extra. Complete catalogue of valves, t i and with di
GBRS  8/-16U7G 7/~ 19AQ5 4/9 202 16/8 DLe2 49 ECH2] 12/6' EYS] _ 7/- POC8Y 9/  male, price 10d. poat free. No enquiries answered unleax 8.4.E. "enclosed for reply.
NO EXCUSES! NO DELAYS! FROM STOCK!

5 Amp. AC/DC VARIABLE VOLTAGE

INPUT 230 v. A.C. 50/60 MAAAAAAAAAAANANL
BRAND NEW. K i
¢ the country. All Ty_e:e“s“(:n:":::rels’; :’ Dou'ble Wound 1) OUTPUT UNIT
from { to 50 amp. available from stock. " Variable ‘: |ct;put 2&0 3 A-g'
260 v. A.C.
g-260v.ac ) amp. ..o B 12 o |9 Transformers ¢ | Gucout 0240 +. OiC.
0:260 V‘ at 4.ampsps‘ o d €9 0 0 :’ :ully isol:ted, kiw ““.2i3%" S.:oa- " f':":;:_ '3"52 ;(I:'r: :::-
. v ee e i ing. t J Al e and v e .
0-260 v.at Samps. .... £9 15 0 4’ OUTPUT “CONTINUGUSLY :) Neon indicator, fully
0-260 v. at 8 amps. .... £14 10 0 | & VARIABLE 0-3 v. A.C. b, Tl TN iR
0-260 v. at 10 amps. ... £18 10 0 | @ 0-36v.at 5 amp. £9.12.6— 9 | &% X&in. Weight 24
0-260 v. at 12 amps. ... €21 0 0] ¢ P &p.8/6 3 | ib._infnicely variable,
0-260 v. at 15 amps. ... £25 0 0 1: 0-36v.at 20amp. £21.0.0— ) | mooth sepless vole-
AMPS 0-260 v.at 20 amps. ... £37 0 0 | ¢ 15/- p. &ec. ‘)
50 0-260 v. at 37.5 amps. . £72 0 O 1: These fully shrouded Transfor- ‘}
0-260-v. at 50 amps. ... £92 0 0 :’ ;',‘:,';:‘ ;:,:’;g::ﬁ,‘,‘:,;;;;‘{:i',’?,;ﬁit 1:
tional, Industrial
S 20 oirFERENT TYPES AVAILABLE | 3 700 Induserial 20 et | i pas i
- - FOR IMMEDIATE DELIVERY. AN | Price £39/10]-.

Price

£30

P. & C.£2.

7 Amp. A.C./D.C. Mk. Il Variable Output Power Unit

Input 230 v. A.C. Output continuously VARIABLE from O to
260 v. A.C. OR 0 to 230 v. D.C. at 7 a. Robustly constructed in
metal case, complete with safety fuse, neon indicacor, voltmeter

Size 17in.X 12in.X7in.
Carriage 40/-,

Weight 36 Ib.

OPEN TYPES

Designed for Panel
Mounting.
Input 230 v. A.C. 50/60
Output variable.

0-260 v.

4 amp ..... £3 100

1 amp. .... £5 10 0

2 amp. ... £6 126
& P. 7/6

4§ AMP. | AMP.

PORTABLE

Input 230 v. A.C. Out-

put variable 0-260 v,
A.C. at |.5 amp. Fitted in
beautifully finished steel
case. Complete with volt-
meter, pilot lamp, fuse,
switch, carrying handle.

£9/5/-. P.&C.10/-
Also 2.5 amp as above.

£11/7/6. P. & C. 10/-.

CONSTANT
VOLTAGE
TRANSFORMER

Input
185 -250
v. A.C.
QOutput
constant
at 230 v. AC.
250 wate.
metal case.
signal lamp.
feet. Weight
Pnce (II/IO/. P. & P.

Capacity
Attractive
Fitted red
Rubber

171bs. | ©

LATEST TYPE SOLID STATE
VARIABLE CONTROLLER

Ideal for lighting and heating cir-
cuits, compact panel mounting. Built
in fuse protection. CONTINUOQUS-

LY VARIABLE.

Input 230v AC output 76.5- 230v AC

§ amp model £8. 7.

10 amp model £13. 5. O

36 volt 30 amp. A.C.
Variable L.T. Supply

VARIABLE 0-36 v,

4in.,

paid.

INSULATION TESTERS (NEW)
Test to LE.E.
metal construction, suitable for
bench or field work, constant
speed clutch. Size L. 8in., W.

H. 6in.

$00 volts, 500 megohms.
£22 carriage paid.
ﬁ 1,000 megohms, £28 carriage

Spec.

Fully isolated. Fitted In

Rugged metal
handles.
fused.

Weight 6lb.
Price

Similar in appearance to
1,000 volts,

illustration.

PO P P P O OO OV OO OOV

or D.C.

Unit

INPUT 220/240 v. A.C.
OUTPUT CONTINUOUSLY

robust
case with Voltmeter, Am-
maeter, Panel Indicator and chrome

Input and Outpue fully
ideally sulted for Lab. or
Industrial use. £55 plus 40/-p. & c.

above

I PSP T
L a"a e a e e o o e are e o g

SERVICE TRADING COMPANY
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SERVICE TRADING CO

LIGHT SENSITIVE SWITCHES
Kit and parts including ORP.12 Cadmium
Sulphide Photocell. Relay Transistor and
Circuit. Now supplied with new Siemens
High Speed Relay for 6 or 12 volt oper- f
ations. Price 25/-, plus 2/6 P. & P.
ORP 12 and Circuit 10/- post paid.

220/240 A.C. MAINS MODEL
incorporates mains transformer rectifier and spec-al
relay with 3 X 5 amp. mains c/o contacts. Price inc.
mrcuu 41/6 plus 2/6 P & P.

—— ——
PHOTO ELECTRONIC COUNTER
Can be set for counts of up to 500 per minute. 210-250 v,
A.C. powered. Kit of Components, including photo
cell, high speed non-resettable counter, transformer,
relay, etc., together with clear circuit diagram, £3/2/6,
plus 3/6 P. & P. With resettable counter, £4/2/6, P, & P.
3/6.

/

MOUNTING Bag]
ventilated lamp housing to take ‘BE
are single hole fixing. Price per pair £2/15/0 plus 3/6
P.&P

GENERATOR, fitted with motor drive for
m:luding accessories for carrying out a
completely safe, and ideally suited
200/250 v. AC HORSTMAN
Fitted in metal case 36 hr. spring reserve.
Available with solar dial on request.
30 volt 3 amp., I 1/, plus 2/6 P. & P.

—— e — — e S S S S—
LIGHT SOURCE AND PHOTO CELL
Precision engineered light source
with adjustable lens assembly and
MBC bulb. Separate photo cell mounting assembly for
ORP.12 or similar cell with optic window. Both units
-—.——___——_____
VAN DE GRAAF ELECTROSTATIC
230 v. A.C. giving a potential of approx.
50,000 volts. Supplied absolutely complete
number of interesting experiments, and full
instructions. This instrument is
for School demonstrations. Price
£7/7/-, plus 4/- P. & P. L’t. on req.
20AMP TIME SWITCH
2 on/off every 24 hrs. at any pre-set time.
Used but fully tested. Fraction of maker’s \
price. £3.19.6 plus 4/6d. post and pack.
e s e D GEme Ean G E—
LATEST TYPE SELENIUM BRIDGE RECTIFIERS
30 volt 5 amp., 16/-, plus 2/6 P. & P.

e . E— . S—— — —
NICKEL CADMIUM BATTERY
Sintered Cadmium Type 1.2 v. TAH. Size: height
3}in., width 2§in. I4in. Weight: approx. I3 oxs.
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. 3}in. 4in. New. Price
8/6 per pair. Post Paid,

6 of the above mentioned units (12 Reeds) fitted in metal
box. Size 4in. x 3}in. }lin. Mfg. by Elliote Bros.
New 45/- each. Post Pald.

n — e S G S G— — — —
Telephone Dials (New) 14/6d. Post Paid.
SOLAR OIL-FILLED CONDENSER li

240 mfd. for 230 V.A.C. 600 volt

Overall size 14in. 9in. X S54in. plus fee:

Weight 46 Ib. Guaranteed perfect. Manufac-

turer’s packing. Price: £7/10/-. Carriage 15/-.

) R —— S — S— S— a— G— Sa— S— G— -
AUTO TRANSFORMERS. Step up, step down.
110-200-220-240 v. Fully shrouded. New. 300 watt
type, £3 each. P, & P. 4/6. 500 watt type, (4/1[6 each.
P. & P. 6/6. 1,000 w.ut type. ﬁ/S;- each P. & P. 7/6.

LEVER MICRO SWITCH

Brand new lever operated micro switch. u

20amp. A.C. Price 4/6 cachplus /6 P. & P.

5 for £1 post paid.

MOVING COIL HEADPHONE AND MIKE
Soft rubber ear-pieces with M/C Mike fitted S.way
plug as on No. |9 set. New, in maker's packing, 16/6,
plus 3/6 C. & P.

— — . — — —— — S —
SEMI-AUTOMATIC “BUG” SUPER SPEED
MORSE KEY x

7 adjustments, precision tooled /

speed adjustable 10 w.p.m.

high as desired. Woeight 2§Ib (4/|1’6 post paid.

A.C. CONTACTOR

2 make and 2 break {or 2 c/o) I5 amp.
contacts.  230/240 v. A.C. operation. |
Brand new. 22/6 plus i/- P. & P. i

CONDENSERS
New at a fraction of maker’s price.
2,500 mfd. 100 v... 12/6 4,000 mid. 25 v... 10/-
10,000 mfd. 35 v... 15/- 4,000 mfd. 50 v... 15/-

ALL MAIL ORDERS. ALSO CALLERS AT:

$7 BRIDGMAN ROAD,
Phone: ”5 1560

LONDON, W4,
- Closed Saturdoys.

A99

Postage and Carriage shown
below are inland only. For
Overseas please ask for
quotation. We do not
issne & catalogue or list.

220/240v. A.C. COOLING UNIT

2,300 r.p.m. 6in. blade size. Smooth
powerful motor. All metal construc-
tion. Continuously rated. Individually
tested. Offered at fraction of maker's
price, £2/15/-. P. & P. 7/6.

100 WATT POWER RHEOSTATS

(NEW) ing embedded in Vitreous
Enamel, heavy duty brush assembly
designed for continuous duty.
AVAILABLE FROM STOCK IN
THE FOLLOWING Il YALVUES:
| ohm 10a.,5 chm 4.7a., 10 ohm 3a,,
28 ohm 2a., 50 ohm |.4a., 100 ochm la., 250 ohm
Ta., 500 ohm 45a., 1,000 ohm 280mA., 1,500 ohm
230mA., 2,500 ohrn Za Dnme:er 3fin. Shaft
length }ln dia. Az P. & 1/6.

50 WATT [/ IIO/25 50/I00/250l500’| 000/1,500/

Ceramic construction, wind-

2,500 ohm, 21/-, P. 1/6.
25 WATT JO/25/50/I00/250/500/I 000/1,500/2,500
ohm, 14/6, P. &

Black Silver Sk»rted knob calibrated in Nos. {-9. I}
in. dia. brass bush. Ideal for above Rheostats, 3/6 each.

Latest American. New. Plastic THYRISTOR
400 P.L.V. B8 amp. Data sheet. 19/6 post paid.

— e e —— —— —— — —— S S ——
COPPER LAMINATE PRINTED CIRCUIT
BOARD. Large sheet 15} x S}in. Price 3/9, 3 for 10/~
post paid.

MINIATURE UNISELECTOR

3 banks of Il positions, plus

homing bank. 40 ohm coil.
24-36 v. D.C. operation. Carefully

removed from equipment and
UNISELECTOR SWITCHES
NEW 4 BANK 25 WAY

tested. 22/6, plus 2/6 P, & P.
25 ohm coil, 24 v. D.C. operauon
£5/17/6, plus 2/6. P. & P.

8-BANK 25-WAY FULL W|PER
24 v. D.C. operation, £7/12/6, Plus 4/- P. & P.

RELAYS

BULK PURCHASE ENABLES US
TO OFFER THE FOLLOWING
NEW SIEMENS PLESSEY, etc.
MINIATURE PLUG IN RELAYS
COMPLETE WITH BASE, AT A
FRACTION OF MAKER'S PRICE

COIL  WORKING
' R B ' .[ BE 0 VOLTAGE CONTACTS PRICE
%gg 6—:& 2cjo 14/6
% TWO EASY TO BUILD K NG X WHITE 4 700 R ;_32 :;,:
X LIGHT FLASH TUBES. SOLID. STATE TIMING. & X 700 16—24 4cfo 1576
TRIGGERING CIRCUITS. PROVISION FOR EX- * 700 16—24 4M 2]
¥ TERNAL TRIGGERING. 230-250v. A.C. OPERATION. B 12/6
* The Strobe is one of the most useful and mteresun « 1250 2040 2 c/o Heavy Duty 12/6
4 instruments in the laboratory or workshop. s % 2500 3050 2 ¢/o Heavy Duty 12/6
4 invaluable for the study of movement and checkmg +« 5800 50-70 4 ¢jo 10/~
X of speeds. Many uses can be found in the psychiatric X 9000 40-70 2 cjo 10/-
and photographic fields, also in the entertalnment * POST PAID !
x business. It is used a great deal in the motor mdustry
: mdl's a real tool as well as an interesting sci : — —
device.
EXPERIMENTERS “ECONOMY” KIT. ) to 36
: Flash per sec. All electronic components including : SEALED RELAY
* Verob:;r;ios .C.R. SUnguzct';on Xenon Tube + instruc- & 230 YVOLT AC COIL
|
X [NDUSTRIAL “ADVANCED” KIT. | to 80 Flash ¥ e ‘I’: Zd"“" G Ceall aUiEeall s
& per sec. IDEAL FOR LABORATORY OR SCHOOL ¥ rice 14/6d. incl. base. Post Paid.
4 USE. Fully isolated from the mains supply by specially ¥ Three c/o 5 amp contacts. 17/4. incl. base.
& wound cransformer. 500v. FLASH CIRCUIT and & Post Paid.

X stabilised trming circuit.
Price £8.8.0 plus 7/6 P.
b 6} INCH POLISHED REFLECTOR Ideally suited
for above Strobe Kits. Price 8/6 post pai
Regret not sold separately.

***************************

PARVALUXTYPE $D1 9 230/250 VOLT
AC REVERSIBLE

GEARED MOTORS

30 r.p.m. 40 |b. ins. Position of
drive spindle adjustable to 3
different angles. Mounted on sub-
stantial cast aluminium base. Ex-

Higher output flash tube. &
& P,

***

equipment. Tested and in first-
class running order. A really
powerful motor offered at a

fractlon of maker's price. 6 gns.

P.&P

BODINE TYPE N.C.1

GEARED MOTOR

(Type )7} r.p.m.torque |01b. inches
Reversible 1/70th h.p. S0
cycle <38 amp.

(Type 2)28r.p.m.torque 20 |b. in rever-
sible 1/80th h.p. 50 cycle 28

amp.
The above two precision made U.S.A. motors are
offered in 'as new’ condition. Input voltage of motor
115v A.C. Supplied complete with transformer for
230/240v A.C. input
Price, either type £2.17.6 plus 6/6 P. & P. or less trans-
former £2.2.6 plus 4/6d. P. & P

* S — G I S S— S S—— —— — — —
230/250 v. A.C. SOLENOID -
Heavy duty type. Approx. 3lb. pull.
I7/6 plus 2/6 P. & P.

12/24 v. D.C. SOLENOID
Approx Boz push 3,6 plus I/6P & P._

34R SILICON
SOLAR CELL

4 X .5 volt unit series con-
nected, output up to 2 v.
at 20 mA. in sunlight,
30 times the cff'cn:nCy of

/ ‘ .'
selenium. As used in power

Earth Sa:elllles, 45/-. P. & P. 1/6d.

PRECISION INTERVAL TIMER

From 0-30 seconds (repetitive). Jewelled
balanced movement. Lever re-set.
Operates 230 v. A.C. 5 amp. ¢/o micro-
switch. Brand New 17/6 plus 2/6 P. & P.

SERVICE TRADING CO.

SHOWROOMS NOW OPEN
Many Bargains for the caller.
AMPLE PARKING

WwWWW. americanradiohistorv.com

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.

e — — — — — S— —— — — —

GALVANOMETER -

300-0-300 m:croamp Calibrated
30-0-30. Mounted in sloping front case

£€2/10/-. P. & P. 3/6 D.C. Voltmeter

0-3 V and 0-15. V £2 plus 3/6 P. & P. D.C. Ammeter.
0-6 amp. and 0-3 amp. £2, 3/6 P. & P. The set of 3 mat-
ching instruments £6, P. & . 6/6.

:C AMMET;S O-I s, oI5 02 ]

0-5, 0-10, 0-15,

24in. dia. Allat 21/- each. e Ve el
A.C. VOLTMETERS 0-25 v.,

0-50 v., 0-150 v. M.l

24in. Flush round all at 21/- each. P. & P.
0-300 v. A.C. Rect. M-Coil 24in. .......... e,)f!.r.a. . 29/-
0-300 v. A.C. Rect. M-Coil 3fin. Type W23 ...... 55/-

‘AVO’ METER
MODEL 7

Supplied fully checked and tested on
all ranges and in excellent condition.
Complete with batteries and leads.
Price £13/10/-. P. & P. 7/6d

Avo Leather Carrying Case 3/-.

‘AVO’ POWER AND DECIBEL
EXTENSION UNIT

For Model 7 and 7X "AVO" Meters. This*resistance box
will permit values from 500 to 1,500 ohms to be obtained.
Supplied <omple!e with leads. 41[6 p. & p. 4/6.

- — — —— — — — — — — — —
"AVO" 25,000 VOLT D.C. MULTIPLIER
;on;EPTrIl Comple!c with leads. New and boxed, 21/-

L.T. TRANSFORMERS

All primaries 220-240 volts.
Type No. Sec. Taps
130, 32, 34, 36 v. at 5 amps.
2 30,40,50 v.at S amps. ....
10, 17, 18 v. at 10 amps,
6, 12 v. at 20 amps.

3
4
s 7, 18, 20 v. at 20 amps. ..
6 6,12,20v. az?.Oamps....
7 24v wt I0ampsisaiaiinie
B 4,6, 24, 32v at 12 amps,

[-R-2-F ¥ N-F-J-]

PERSONAL -CALLERS ONLY

T
9 LITTLE NEWPORT STREET,
LONDON, w.C.2.

Tel.: GER 0576
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Wilkinsons_

PVC covered in various colours 100 & 200 yard reels.
£4 per 1.000 yds. ‘ds. post 6/-
MINIATURE SILVER ZINC ACCUMULATOR.
1-5 volt. 1-5 ampere. Size 2° x 1:13” x 0:63". Welght 1} oz.
Ideal for_model work, I2/‘ each. 120/- doz., post. 1/86.
%I'ROBO COPE FORK. 125 cycles. P.O! No. 5,
LEDEX SSOGENOID DRIVENWAFER SWITCHES
S8IZE 58. m 90/-. 11 Way and off. 3 to 24 Pole:
also 4 Pole 12 Way and 54 Pole onloff
SOLENOIDS type 3E in stock at 17/
CERAMIC AND PAXOLIN WAFER SWITCHES
available from stock at keen prices. send for list. 24 way
Double Pole Pax Wafer Switches 12/6 each, post 2/6.
P.O. STANDARD RACKS 6ft U channel sides drilled
for 19in. panels heavy angle base, 150/-, cge 20/-. Desk
Units for Racks 30/-, cge 7/6.
BANKS OF 5§ SWITCHES flush mounting in strong
bakelite case made for Aircraft use 12/6.
MINIATURE BUZZERS 12v. mt.h tone adjuster. 7/6.
1AL
43.500 Condensers 0.1

e e ————————
CONNECTING WIRE 1/021: 7/0076; or 14/0048 |

ISO voits T.M.C.

mfd
wire ended £15 per 1.000 or offer to clear lot.

PLASTIC-FILM CONDENSERS TMC “S125017LM

0-9+ 0-1 mfd 500V also 1 mfd. 1%. 150V. TCC 20/- eac

AIR BLOWERS. 200/250 volt. A.C. cylindrical 7in,

7in. suitable for intake or extraction, 1/50th h.p. (Io

1/15th h.p. £11. 1/10th h.p. £14.

ELCOM STUD SWITCHES. 12 pole 2 way or 3 way

types on 3 Banks. break before make action 50/- ea.

GEARED MOTORS. 3 r.p.m. or 1 r.p.m. 4 watts very

mwerful reversible 24 v. AC 3§/-, post 2/6, can be

rated from 230v with our 20/- Transformer.

?otllB MINIATURE LAMPS. Flying leads 0.75 volts

DOUBLE HEADPHONES. Balanced armature.

Sound powered type DHR, 17/6. Post 3/-.

MICRO SWITCH. Burgess MK4BR, robust die cast

casing. 8/6 each. Post 1/-, Others available.

KEY SWITCHES ONE HOLE FIXING with

knohs 8top/2 change over locking 2 position 7/6. I.
top/4 C.0. non-locking 2 nositlon 10/6. 6 c.0.

lock/2 C.0. lock 3 position 17/6.

BATTERIES Portable 8 volt 125 amp hour in
metal case uncharged 110/-.

Phone : THO 0236

PHOTOGRAPHIC EQUIPMENT
Dallmeyer Projection Lens F =65 mm, 35 mm mount 70/~
each, 2/6. Condenser Lenses. Plano-Convex optically
ground and polished 13° dia. 21~ focus 7/6 each. post 2/-,
21° ‘diaéi' focus 10/- each, post 2/6. 6” dia. 10” focus 35/6,
post 4/!

Photofloods G.E.8. 230 volts 1,000 watts 10/- ea., post 7/6.
LAMP HOUSES with pair of 67 lenses mounted na
square case. Ideal spotlight 70/- each. post 10/-.

HIGH SPEED COUNTERS

figures
following D.C.
voltages are
:;nﬂableé‘tl V.,
Wes Wy
50 v, or 100 v. 35/' ea.
SUB-MINIATURE Microswitch Honeywell 8.P.D.T.
type 11 8M1 TN 13 size §* x1°x }” 6/6 ea. or mounted
in fives for 22/6 post free.
DIGITAL INDICATOR. KGM M5 28 vt. 0 to 9, 50/- ea,
SPEAKERS ELAC Sin. ROUND. 9700 Gauss. 30
12/6. Post 2/6
JACK PLUGS 2 Point wit.h
screw-on cover, 2/6. post
PO 201 on headphone cord 3/- post 1/6.
PLUG-IN RELAYS. Tondex 4 change-over HD con-
tacts 28 v. D.C. or 240 v. A C. with base and cover, 35/- ea.
RELAYS, 24 volt DC, 4 make. 4 break heavy duty
contacta with dust cover, |2‘6 each, quantities available.
UNISELECTOR DIGIT SWITCHES 8 level 12
outlets 3 bridging 5 non-bridging 50 volts. NEW £8/10/-

each.

STABILIZED POWER UNITS RACAL Inst. type
PU 156C. A.C. input 200/250 v. D.C. output positive HT
200/300 v, stabilized Load current 250 mA negative HT

150 v. stabilized 15 mA. NEW £45.

WILKINSON (CROYDON) LTD.
LONGLEY HOUSE LONGLEY RD. CROYDON SURREY

Grams: WILCO CROYDON

FOR RELAYS

.0. TYPE 3000 AND 600

BUILT TO YOUR REQUIREMENTS—QUICK DELIVERY
COMPETITIVE PRICES — VARIOUS CONTACTS
DUST COVERS — QUOTATIONS BY RETURN
LARGE STOCKS HELD OF MINIATURE SEALED RELAYS

ROBUST AIRCRAFT PUSH 5C/808 of bakelite
barrel type constructlon. with 12° square 4 hole
fixing top with actual push below the level of a 1

bakelite circle to prevent it being used accidentally.
Samples 5/6 each large quantities available.

MAGNETIC COUNTERS Veeder Root with zero
reset. 800 counts per minute, counting to 999.990. 110
or 125 volta AC or 110 volts DC. 65/- each, post 8/-.
METERS GUARANTEED Complete list available.
Microamps 0/100 23in. MC 40/-
Microamps 0/500 2in. MC 25/-
Microamps 0/500 2tin. MC 37/6
Milliamps 0/50 2iin. MC. .
Milliamps 0/500 3iin. MC 54/-
Amps 50-0-50 2in. MC. ...
Amps 0/5 2in. MC
Volts 5/0/6 2tin. N
Volts 0/20 2in. MC. 37
Volts 0/10 A.C. 3tin. MCR 70/-

MICROAMPS 0/50 scaled in Rontgens 2iin. MC 45/-. -

LEAK DETECTOR A.E.). mains powered £35 ea.
PORTABLE VOLTMETERS 0/250 Moving Iron AC/
DC. 6in. scale. in polished wood case, €7/10/-.

ONE HOLE FIXING SWITCH[S

SINGLE POLE Double Throw.
amp. 250 v. A.C. can be used as onl
OFF or CHAN(,L OVER switch.
18/~ per dozen. 130/- per 100,
post 2/-, post 5/-.

MASTER CONTACTOR. - Precision made. Contacts
making and breaking twice per second in soundproof case
:’".h thermostat controlled heating. 12 or 24v. 18/6 post

"VISCONOL-CATHODRAY" CONDENSERS.
d ()] 002 mf. 15 kV, 9/-; .02 mf. 10 kV,
10/~ 025 mf. 2.5 kV, §/-; .05 mf. 5 kV, 9/-; 0.1 mf 4 kV,
9/-:6kV, 17/6: 0.5 mf. 2.5 kV, 17/6; 1mfd. 2 kV. 17/6.
RES ISTORS. wire wound or carbon, potentiomet-
ers, condensers. quantities ex-stock at low prices.
BRIDGE MEGGERS SERIES |. With resistance
box and leads, 1,000 v., 0-100 megohms. £60 ea.

LATEST RELEASE OF
RCA COMMUNICATION RECEIVERS AR88

BRAND NEW and in original cases—A.C. mains input.
or 250V. Freq. in 6 bands 535 Kc/s-32 Mc/s.
Complete with crystal filter, noise limiter, B.F.O.,

2.5-600 ohms.

H.F. tone control, R.F. & A.F. variable controls.

each, carr. £2.

MARCONI SIGNAL GENERATORS

110V
Output impedance

TYPE TF-144G

Price £87/101-

Same model as above in secondhand cond. (guaranteed working
order), from £45 to £60, carr. £2.

*SET OF VALVES: new, £3/10/- a set, post 7/6; SPEAKERS:
new, £3 each, post 10/-. *HEADPHONES: new, £1/5/- a pair,
600 ohms impedance. Post 5/-.

ARS8 SPARES. Antenna Coils L5 and 6 and L7 and 8. Oscil-
lator coil L55. Price 10/- each, post 2/6. RF Coils 13 & 14;
17 & 18; 23 & 24; and 27 and 28. Price 12/6 each. 2/6 post.
By-pass Capacitor K.98034-1, 3x0.05 mfd. and M.980344,
3% 0.1 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.,
£f each, 4/- post. Output transformers 901666-501 27/6 each,
4/=- post.

hd Avaxlable with Recetver only.

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 cfs. Consumption approx. 40 watts. Measure-
ments: 19} x12}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.

If wishing to call at
appointment.

S.A.E. for all enquiries.
Stores, please telephone for

W. MILL

3-B TRULOCK ROAD, TOTTENHAM, N.17
Phone: Tottenham 9213

-
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HRO RECEIVER. Model 5T. This is a famous American High Frequency
superhet, suitable for CW, and MCW, recci?tion crystal filter, with phasing
control. AVC and signal strength meter. Freq. range 50 ke/s. to 30 mc/s.,
with set of nine coils. Complete HRO 5T SET (Receiver, Coils and Power
Unit) for £30, plus 30/- carr.

COI\g;KAND RECEIVERS; Modcl 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/-

0st.
FConvcrsion as per “Surplus Radio Conversion Manual, Vol. No. 2,” by
R. C. Evenson and O. R. Beach.)

BC-433G COMPASS RECEIVER; Freq. 200-1,750 Kc/s. in 3 bands,
suitable for aircraft, boats, etc. Complete with 15 valves, power supply input
24 v. D.C, at 2 amps. Receiver only £5 cach, carr. 15/-.

ROTARY CONVERTERS: Type 8a, 24 v D.C,, 115 v A.C. @ 1.8 amps,
400 c/s 3 phase, £6/10/- cach, 8/- post. Converter 12 v D.C. input, 110 v A.C.,
60 ¢/s @ 2.73 amps. 0.300 Kva, £15 each, carr, £1. 24 v D.C. input, 175 v D.C.
@ 40mA output, 25/- each, post 2/-,

CONDENSERS: 150 mfd, 300 v A.C., £7/10/- each, carr, 15/-, 40 mfd, 440 v
A.C. wkg., £5 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, 12/6 each, post 2/6.
10 mfd, 600 v, 8/6 each, post 5/-. 8 mfd, 1200 v, 12/8 each, post 3/-. 8 mfd, 600 v
8/6 :acil, post 2/6. 4 mfd, 3000 v wkg., €3 each, post 7/6. 2 mfd, 3000 v wkg., £3
each, post 7/6. 0.25 mfd, 32,000 v, £7/10/- cach, carr, 15/-. 0.25 mfd, 2Kv, 4/-
each, 1/6 post. 0.01 Mfd. MICA 2.5Kv. Price £1 for 5. Post 2/6.

RACK CABINETS: 6 ft. by 19 in., and 16 in. depth, with rear door and safety
switch, €5, carr. £2

AVO MULTIRANGE No. 1 ELECTRONIC TEST SET: £25 cach, carr. £1.

AVOMETERS : Model 47A, £9/19/6 each, 10/~ post. Model 7x, £13/10/- each,
10/- post. Excellent secondhand cond. (Meters only). (Batteries and L eads extra—
at cost).

OSCILLOSCOPE Type 13A, 100/250 v. A.C. Time base 2 ¢/s.-750 Kc/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 cach, 30/~ carr.

RELAYS: Relay Unit (with 9 American relays) 24 v. D.C., 250 ohm coils,
heavy duty, M. & B. 30/- cach, 4/- post. GPO Type 600, 10 relays ‘@ 300
ohms with 2M and 10 relays @ 50 ohms with 1M., £2 each, 6/- post.

12 Small American Relays, mixed types £2, post 4/-.

CALIBRATION TACHOMETER Mk. II: 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 c¢/s-2 Mc/fs. 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-in amplifiers, with many other items,
price £7/10/-, £1 carriage.

FOR EXPORT ONLY: B.44 Trans-ceiver Mk. IIl. Crystal control, 60-
95 Mc/s. AMERICAN EQUIPMENT: 5C-640 Transmitter, 100-156
Mc/s., 50 watt output. For 110 or 230 v. operation. ARC 27 trans-ceivers,
28 v. D.C. input. Also have associated equipment. BC-375 Transmitter.
BC-778 Dinghy transmitter. SCR-522 trans-ceiver. Power supply, PP893/
GRC 32A; Filter D.C. Power Supply F-170/GRC 32A: Cabinet Electrical
CY 1288/GRC 32A; Antenna Box Base and Cables CY 728/GRC; Mast
Erection Kits, 1186/GRC; Directional Antenna CRD.6; Comparator Unit,
CM.23; Directional Control CRD.6, 567/CRD and S()S/CRD; Azimuth
%onlro I8Mts, 260/CRD. Test Set URM.44, complete with Signal Generator
S$.622/U.

VARIABLE POWER UNIT: complete with Zenith variac 0-230 v., 9 amps.;
2tin. scale meter reading 0-250 v. Unit is mounted in 19in. rack, £16/10/- each,
30/- carr.
SOLENOID UNIT: 230 v. A.C. input, 2 pole, 15 amp contacts, £2/10/- each
post 6/-.
CONTROL PANEL: 230 v. 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. 230-115v.;
VA, £3 each, carr. 10/-.

OHMITE VARIABLE RESISTOR: 5 ohms, 5} amps; or 2.6 ohms at 4 amps.
Price (either type) £2 each, 4/6 post each.

POWER SUPPLY UNIT PN-12B: 230 v. A.C. input, 395-0-395 v. output @
300 mA. Complete with two X 9H chokes and 10 mfd. oil filled capacitors.
Mounted in 19in. panel, £6/10/- each, £1 carr.

TX DRIVER UNIT: Freq. 100-156 Mc/s. Valves 3 X 3C24’s; complete wit
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 amps. D.C. output.
Wt. approx. 100 lbs., £17/10/- each, 30/- carr. SMOOTHING UNITS suitable

for above £7/10/- each, 15/- carr.

ALL GOODS OFFERED WHILST STOCKS LAST IN *“AS IS’ CONDITION UNLESS OTHERWISE STATED

ADVANCE TEST EQUIPMENT: VM76 Valve Voltmeter, £78 each; VM78
A.C. Millivoltmeter (transistorised) £55 each; VM79 UHF Millivoltmeter
(transistorised) £125 each; J1B Audio Signal Generator £30 each; TTI1S Transis-
tor 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 (3EGI). (3xCV138; 3xCV329; 1xCV858; 2xCV26l; 6 x Crystals).
Complete with brilliance and focus controls. Suitable for converting into a small
oscilloscope (10x 8 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 each, 12/- carr. The above batteries are low resistance designed to give a
heavy surge for starting and can be stored for long periods without any effect to
their performance.

FUEL INDICATOR Type 113R: 24 v. complete with 2 magnetic counters
0-9999, with locking and reset controls mounted in a 3in. diameter case. Price
30/- each, postage 5/-.

UNISELECTORS (ex equipment): 5 Bank, 50 Way, 75 ohm Coil, alternate wipe,
£2/5/- each, post 4/-

FREQUENCY METERS: LMI3 or BC-221; 125-20,000 Kcfs., £25 each.,
carr. 15/-. _TS.175/U, £75 each, carr. £1. TS323/UR, 20-450 Mc/s., £75 each,
carr. 15/-. FR-(_)7/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
Crysu;l1 Freq.: 100 Kc/s. per sec. Power supply: 115 v., 50/60 c/s., £100 each,
carr. £1.

CT.49 ABSORPTION AUDIO FREQUENCY METER: freq. range 450 c/s-
glKC/s., 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 1 r.p.m., 30/= each,
4/- post. Assembly unit with Letcherbar Tuning Mechanism and potentio-
meter, 3 r.p.m,, £2 cach, 5/~ post.

MOTORISED ACTUATOR: 115 v. A.C. 400 ¢/s. single phase, reversible,
thrust approx. 3 inches complete with limit switches, etc. Price £2/10/~ each,
postage 5/~ (ex equipment).

Actuator Type SR-43: 28 v. D.C. 2,000 r.p.m., output 26 watts, 5 inch
screw thrust, reversible, torque approx. 25 Ibs., rating intermittent, price £3
each, post 5/-.

SYNCHROS: and other special purpose motors available. British and Ameri
ex stock. List available 6(‘1. an crican

Model PM-4: 28 v. D.C. @ 2 amps., 4,500 r.p.m., output 40 watts continuous
duty complete with magnetic brake. Price £2 each, postage 4/-.

Model SR-2: 28 v. D.C. 7,000 r.p.m., duty intermittent, output 75 watts,
price 25/- each, postage 4/-.

A.C. Motor 115 v. 50 ¢/s. 1/300 H.P., 3,000 r.p.m. Capacitor 1mfd., 25/- post
3/-. Dalmotor SCS5, 28 v. D.C. at 45 amps; 12,000 r.p.m. output 750 W.
(approx. 1 h.p.}, brand new, £2/10/- each, post 7/6.

MARCONI NOISE GENER;ATOR 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° 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 Kc/s. £35 each, carr. £1.

CANADIAN C52 TRANS/REC.: Freq. 1.75-16 Mc/s on 3 bands. R.T.,
M.C.W. and C.W. Crystal calibrator etc., power input 12V. D.C., new cond.,
complete set £50. Used condition working order £25. Carr. on both types £2/10/-.
Transmitter only £7/10/- (few only) Carr. 15/-. Power Unit for Rec., new £3/5/-.
Used power units in working order £2/5/-. Carr 10/-.

COAXIAL TEST EQUIPMENT: COAXWITCH—Mnftrs. Bird Electronic
Corp. Model 72RS; two-circuit reversing switch, 75 ohms, type “N* female
connectors fitted to receive UG-21/U series plugs. New in ctns., £6, 10/~ each,
wt 7/6. CO-AXIAL SWITCH—Mnftrs. Transco Products nc., Type
1460-22, 2 pole, 2 throw. (New) £6/10/- each, 4/6 post. 1 pole, 4 throw,
Type M1460-4. (New) £6/10/- each, 4/6 post.

TERMALINE RESISTOR UNITS: type 82A/U, 5000W, freq. 0-3.3 KMC
Max l\;§WR 1.2 Type “N” female connectors, etc. Brand new, £30 each,
catr. 15/-.

PRD Electronic Inc. Equipment: STANDING WAVE DETECTOR:
Type 219, 100-1,000 Mc/s. (New) £65 cach, post 12/6. FREQUENCY
METER: Type 587-A, 0.250-1.0 KMC/SEC. (New) £75 each, post 12/6.
FIXED ATTENUATOR: Type 130c, 2.0-10.0 KMC/SEC. (New) £5 each,
post 4/-. FIXED ATTENUATOR: Type 1157S-1, (new) £6 each, post 5/-.

CALLERS BY TELEPHONE
APPOINTMENT ONLY

W. MILLS

3-B TRULOCK ROAD, TOTTENHAM, N.I7
Phone: Tottenham 9213

www.americanradiohistorv.com
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DUXFORD ELECTRONICS (W.W.)

97/97A MILL ROAD, CAMBRIDGE

Telephone: CAMBRIDGE (0223) 63687
(Visit us—at our new Mail Order, Wholesale & Retail Premises)

MINIMUM ORDER VALUE 5/-

CW.0. Post and Packing 1/6

10% over £3
15% over £10

CERAMIC DISC CAPACITORS (Hunts.). 500V 420%; 100, 220, 330pF.
—20%, +80%; 470, 480, 1,000pF. 5d. each.

ELECTROLYTIC CAPACITORS (Mullard). —10% to +50%.
fubminiature (alé values in ;{.F)
v 3

DISCOUNT

64 125 250 400
6-4V 64 25 50 100 200 320
1ov 4 16 32 64 128 200
16V 2-5 10 20 40 80 128
25v 16 6-4 12-5 25 50 80
40V | 4 8 16 32 50
64V 0-64 25 5 10 20 32
Price 1/6 1/3 1/2 1/- H 12
Small (all values in uF)
4V 800 1,250 2,000 3,200
6-4V 640 1,000 1,600 2,500
1oV 400 640 1,000 1,600
16V 250 400 640 1,000
25V 160 250 400 640
40V 100 160 250 400
64V 64 100 160 250
Price 1/6 2/- 2/6 3/-

POLYESTER CAPACITORS (Mullard)

Tubular, 109, 160V: 0-01, 0-015, 0-022QF, 7d. 0-033, 0-047uF, 8d. 0-068,
?'lé}.F,/?d. 0-I5ufF, 11d. 0-22uF, 1/-. 0-33uF, 1/3. 0-47uF, 1/6. 0-68uF, 2/3.
wF, 2/8.

400V: 1,000, 1,500, 2,200, 3,300, 4,700pF, éd. 6,800pF, 0-01, 0-015, 0-022uF, 7d.
0:033uF, 8d. 0-047uF, 9d. 0-068, 0-1uF, 11d. O-15uF, 1/2. 0-22uF, 1/6. 0-33uF,
2/3. 0-47uF, 2/8.

Modular, metallised, P.C. mounting, 20%, 250V: 0-0l, 0-015, 0-022uF, 7d.
0-033, 0-047uF, 8d. 0-068, O-1uuF, 9d. 0-I1SuF, §1d. 0-22uF, /-, 0-33uF, 1/5.
0-474F, 1/8. 0°68uF, 2/3. IuF, 2/9.

POLYSTYRENE CAPACITORS: 5%, 160V (unencapsulated): 10, 12, |5,
18, 22, 27, 33, 39, 47, 56, 68, 82, 100, 120, 150, 180, 220, 270, 330, 390, 470, 560,
680, B20pF, 5d. 1,000, 1,500, 2,200pF, éd. 3,300, 4,700, 5,600pF, 7d. 6,800,
8,200, 10,0000F, 8d. 15,000, 22,000pF, 9d.

19,, 100V (encapsulated): 100, 120, 150, 180, 220, 270, 330, 390, 470, 500, 560,
680, 820pF, 1/~ 1,000, 1,200, 1,500, 1,800, 2,200, 2,700, 3,300, 3,900pF, 1/3.
4,700, 5,000, 5,600, 6,800, 8,200, 10,000, 12,000, 15,000pF, 176, 18,000, 22,000,
27,000, 33,000, 39,000pF, 1/9, 0-047, 5,000, 0-05611F, 2/-. 0-068, 0-082, 0-1yF,
2/3. 0°12uF, 2)9. 0-15, O-1BuF, 3/-. 0-22uF, 4/-. 027, 0-33uF, 5/-. 0-39uF, 5/9.
0-47, 0-5F, 6/3.

JACK PLUGS (Screened): Heavily chromed, }in. Standard: 2/9 each
Side-entry: 3/3 each.
Standard (Unscreened): 2/3 each.

JACK SOCKETS (tin. Plug): With chrome insert, 2/9 each. Avaifable with:
Break/Break, Make/Break, Break/Make, Make/Make contatts.

POTENTIOMETERS (Carbon): Long life, low noise, W ac 70°C,
+20% < 1M, +30% > M. Body dia., Jin. Spindle, tin. X }in.2/3 each. Linear:
100, 250, 500 ohms, etc., per decade to 10M. Logarithmic: Sk, 10k, 25k, etc.,
per decade to 5M.

SKELETON PRE-SET POTENTIOMETERS (Carbon): Linear: 100,
250,.500 ohms, etc., per decade to SM.

Miniature: 0:3W at 70°C. 4-20% <1M, 4-30%>}M. Horizontal (0-7in. x
0-4in. P.C.M.) or Vertical (0-4in. % 0-2in. P.C.M.) mounting, |/- each.
Submin, 0-1W at 70°C, 4209, <IM, 4-30%> IM, Horizontal (0-4in. X 0-2in.
P.C.M.) or Vertical (0-2in. x 0-lin. P.C.M.) mounting, 10d. each.

RESISTORS (Carbon film), very low noise. Range: 5%, 472 to IMQ) (E24
Series); 10%, 100} to 10M () (EI2 Series).

W (109%), t1d. 100 off per value 12/-. }W (5%), 2d. 100 off per value 13/9.
W (10%), 2d. 100 off per value 13/9. iW (5%), 21d. 100 off per value, 15/6.

SEMICONDUCTORS: OAS, OABI, 1/9. OC44, OC45, OC7l, OCsl,
OC8ID, OC82D, 2/-. OC70, OC72, 2/3. ACI07, OC7S, OC170, OCI7], 2/6.
AFIIS, AF116, AF117, ACY19, ACY2L, 3/3. OCI40, 4/3. ©C200, 5/-. OCI39,
§/3. OC25, 7/-. OC3S, 8/-. OC23, OC28, 8/3.

SILICON RECTIFIERS (0-5A): 170 P.I.V.,.2/9. 400 P.L.V., y—. 800 P.I.V., 3/3.
1,250 P.I.V., 3/9. 1,500 P.LV., 4/-. (0-75A): 200 P.L.V., 1/6. 400 P.LV., 2/-.
8OO P.LV., 3/3. (6A): 200 P.L.V., 3/-. 400 P.L.V., 4/-. 600 P.l.V., 5/-. 800P.LV., 6/-.
THYRISTORS (SA): 100 P.L.V., 8/-. 200 P.LV., 10/-. 400 P.LV., I5/-

SWITCHES (Chrome finish, Silver contacts: 3A 250V, 6A 125V., Push
Buttons: Push-on or Push-off 5/-. Toggle Switches: SP/ST, 3/6. SP/DT, 3/9.
SP/DT (with centre position) 4/-. DP/ST, 4/6. DP/DT, §/-.

PRINTED CIRCUIT BOARD (Vero).

0-1Sin. Mactrix: 3jin. % 2}in., 3/3. S§in. x 2}in, 3/11. 3}in. x 3}in., I
Sin. X 3fin., 5/6.

(s)-l Matrix: 3in. X 2}in., 4/-. Sin. X 2}in., 4/6. 3}in. % 3}in., 4/6. Sin. X 3}in.,
/3.

RECORDING TAPE (Finest quality MYLAR—almost unbreakable).
Standard Play: Sin., 600ft., 7/6. S}in., 850fc., 10/6. 7in., 1,200fc., 12/6.
Long Play: 3in., 225fc., 4/-. Sin., 900fc,, 10/6. Siin., 1,200fc., 13/-. 7in., 1,800ft.,
18/-. (Add 9d. postage and packing per reel).

Send S.A.E. for January, 1969 Catalogue
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ELECTRONIC BROKERS LIMITED

LABORATORY TEST EQUIP

%fui"é/"

HIGH VALUE RESISTANCE
BOX TYPE R.7003

Spetificaion. Range: 0.01-11.10 Megohm in 0.00
Megohm divsions. Accuracy: 0.05% Meximum power
rating: 0.)W per step Case: Hemmer finished stove
snamel.

List price £60. Dur price £22.10.0.

rs & distributors

DECADE CAPACITANCE
BDXTYPE R.7004

gy

rl_('. ‘ .:.o- l

Specification. Range: 0.00002uF-1uF in 0.00002uF steps
Accuracy: 0.05% Frequency Rangs: 40¢/s-10 K/cs forall
decades except X1 =40¢/a-5 K/cs. Case:Hamme fimshed
stove enamel

List price £80. Dur price £22.10.0

MUTUAL INDUCTANCE
BOX TYPE R.7005

Specilication.

Range: 0-11.110 mH in
0.002. mH divisions
Accuraty

*ﬂ.’!xu-%lﬂu

where M =valus of mutual
inductance in mH seton
the box Frequency range:
0-25 K/es for all decades
except X1 =0-1.5 Kes.
Mazimum current: 0.54
tor decades 1A for vario-
meter {both primary and
secondary windings).

Case: Polished teak.

List price £65. Our price £26.10.0.

MUTUAL INDUCTANCE COIL
TYPE R.7006

Specification. Vaiue:
0.01 H.0001 H. Accutacy
+#0.3% Operating Fre-
quency: 5 Kes. 10 Kies.
Maximum current: 14.3A.
Resistanca of coils:4 ohm,
ohm. Case: Moulded
plastie.
Listpnce Bgns
Ow price 50/-.

* A Special price of £65 is offered if
the following equipment is ordered
together:—High Value Resistance Box,
Decade Capacitance Box, Mutuat In-
ductance Box, Mutual Inductance Coil.

PORTABLE WHEATSTONE BRIDGE

Specification. Typs:

Moving Cod Galanometes, Ranges:
1 0.05 10 5 ohms 20.51050 ohms 3510500 ohms 4 5010
5,000 ohms 5500 to 50.000 ohms. Scales:Switched
Shidewsra: 0.5 to 50. Galvanameter Scaie: 10-0 10.
Case: Moulded plastie. Internal Sowrce: 4V, Ory battery.
Operating Temperature: +10 1o 435°C. Operating
Humidity: Up to 80%RH. Dimensions: 200x 110x85mm
Weight:09kg
Listpnce £25. Our price £9.19.6

SET OF MEASURING
INSTRUMENTS

Specification. Type: Moving Coil. D.C. Ranges:0-75mV.
0-3v. 3-15-150V. 3-150-450v. 0.3-0.75A 1.5-7.5A
15-30A. Scale Length: B2Zmm. Accurscy: 1.0% Shunts:
1 0.3-0.75 amps 2 1.5-7.5 amps 3 15-30 amps. Case:
Moulded plastic. Carrying Case: Stove enamelled metal.
List price £30. Our prics £12.99.6.

PORTABLE MULTIRANGE
METER

Spacification

Ranges: 0-80 & 0-300uA. D.C. 0-3. 0-30 & 0-120mA.
DC 12 & 12 amps DC 083 & 6-30mA AC
24-120mA.  AC. 0.24-1.24 AC. 3-12-30-300-800-
1,200 & 6000 V. OC 083 24-12. 6-30. 60-300.
120-800.-240-1,200 & 1.200-5.000 V. AC. 3-333 ohms.
0.3-30 Kohms, 0.03-3 megohms D.C. Resistancs-12t0 +
78 Decibels. Frequency: 50 cps Input Resistance 0.C.
20,000 chmg/volt. Input Resistance A.C.:2.000 chms/volt
Temperature Range: —10 to +50°C. Oimensions:255x
215 1 170mm. Weight: 8kg. Supplied wath: 2 voltage
divrders. MV. leads. spare rectitiers. 1.5 & 22.5V bartery.
List price €25. Our price £12.19.6.

POTENTIOMETRIC 6 POINT
STRIP CHART RECORDER

For use wilh thermocouplers. pyrometers and other o.m.f.
sources. 6 point. Range -1001-0-{ 4100} mv:0-1,800°C:
64" chart width; pen speed B secs Accuracy +0.5%:10
chart speeds 20-72Dmm/hr. Tropicalised Including tools
& spares Listad at over £200. Qur price £79.10.0.12
point varsion available a1 £99 10.0.

PLUG TYPE RESISTANCE BOX

Specification.

Range: 0.1 to

111, 111.0 ohms.

Steps: 0.1 obm

Accursey:  0.1%

Rated Power Per

Step: 0.5W. Coils:

Manganin  Opers

ting Temperature: +10 10 +35°C. Bperating Humidity:
Up to 80% RH. Oimensions: 320 x 190 x 185mm
Weght:4kg.

List price £20. Our price £8.17.6.

Carriage extra on
the above equipment.
Hiustrated leaflets available

Electronic Brokers Ltd.
49-53 PANCRAS ROAD
LONDON N.W.1.
Telephone:01-837 7781/2

WwWWW . americanradiohistorv.com

PORTABLE
RECORDING
MILLIAMMETER

Specification. Type: Moving
Coil. 0.C. Range: 0-500 milli-
amps  Chart Width: 100mm
Scale Length: 127mm Chart
Speeds: 20. 80.180.800.1800
& 5400 mmhr. Precision: 1.5%
Shums:  75mv  Onrernall.
QOperating Temperatwe: 4510
+50°C. Dimensions: 180h x
163w x 245mm. Weight:55kg
Complete with: 10 chart colls.
gears, inks, pipetie. scale tom-
plate and component case.

List price £85.

Duw price £35.
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ELECTRONIC BROKERS

THIN FILM UNIT EQUIP-
MENT FOR PROTOTYPE
AND BATCH PRODUC-
TION MICRO CIRCUITS

The equipment in this list was in opersa-
tion for a lev'v months lnd due to the

of s is
now available. Thh !qnipmant costs
£10,000 and offers tremendous oppor-
tonity for research or commereial
oTganisations to branch out into thin
tilm cirouitry. OFFERS PLEASE.

8chedule of thin filin unit equipment

1. Vacuum Chamber, by Consolidated
Vacuum Corporation
2. Hot Gas Microbonder Type B400
Counnisting of Desk Consol B400/8
Fitted with: Substrate Holder &
micromanipulstor
Gas Head & Manipulator
‘Beck’ Binomax Btereomicroscope
by G. V. Planer Ltd.
. Thermocompresaion Bonder Type
B800 by G. V. Planer Ltd.

Conslsting of :
8ervice Ring 8erial No. ER19V/339
Motorised attachment Berial No.
FE19/524 by G. V. Planer Ltd.
. Power Bupply Unit Type B'lll
serlul No. 57/1/436 by G. V. Planer

d Current Controller Type chBlIP
Serial No. CEB7/434 by G.
Planer Ltd.
. Resistance Monitor Type RM2
Beihl No. RM2/522 by G. V. Planer
td.

. Rotating Bubstrate Holder with
motor speed control & current
pulsing units by G. V. Planer Ltd.

. Laminar flow beuch

Twin Bauasire cabinet fitted with:
Bunvic Vapour Degreascr
Beria) No. 870726 (P2521) by P. V.
Planer Ltd.
. Mettier P120 Balance
120g max. Berial No. 248047

« Med-Lab Thermostatic Oven
Model D/FIW

. Mugnifier Btereoscope Two Ten
Vision Engineering

. Pirani Vuicuum Gauge (Edwards
High Vacuum) Mode] 71 B No. 13033
with 2 Gauge Heads

. Burface Profile Monitor, Type
8PMI0 Consisting of:

Detector Unit with Traverse Facllity
& Control Unit including pressure
sensitive pen recorder by P. V.
Planer Ltd.

. Apex A.C. 10 Turn Pelleting Press
No. 2495

Consisting of Hydraulic Press & }in.
dla. MGOO Pelleting Outfit
Apex Construction Ltd.
. Bubstrate Heater Bupply Variac
Type V30H-M. 15Amp, 250V with
covers. Claud Lyons
o Hl(unr 10in. screen Bhadow Graph
571)
also various ancillary equipments
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LIMITED

TEST EQUIPMENT

EVERSHED BRIDGE
MEGGER
250 volt, 50 meg.
Iosulation tester with
built-in four decade
bridges with ratio arms
giving ratios of 100-10
~ .140.01 and
Belector switch for
Insulation. resistance
and variety measure-
ments. £29/10/-.
FEW ONLY TYPE 67008
EVERSHED BRIDGE MEGGER
500 voits Insulation 0-100 Meg. Bridge 0.01-999, 900
ohms with facilities for “VARLEY LOOP TEST".
List price £120+. Our price £69/10/-.

ADYANCE TRANSISTORISED DC

STABILISED
POWER
UNITS

L
Output
Imput Volts  Voits Amps
DC4 200-245415% 12 4 £17/10/-
DC4 200-245115% 48
DC3 200-245+13% 12 £10/10/-

SPEECH INVERTER MI-7181-A

The R.C.A. Bpeech lnverter is a device intended
for use in radiotelephone (nstallations where
privacy Is a prime ion, The i

when used in conjunction with the R.C.A. M1-7182
Hybrid Transformers enables parallel two-way
conversations on a single celephonc pair line at
each 1 of the systemr.

Price

4
1.25

With inversion, apeech fed Into tbe trunsmlttln.
inverter circuit will feed the radio transmitter
These signals wiil

with unintelligible signals.
remaln unintelligible
until they pass
through a recelving
Inverter civeuit at
the other end of the
communication
channel. (Used only
under Licence in
U.K.) £12/10/-

HYBRID UNIT MI-7182 The Hybrid Unit
is deaigned for use with the Bpeech Inverter where
it ia deairable to operate the output of a receiving
clreuit and the input of a transmitting olrcult from
a single pair of telephone wires whose electrical
charucteristics are essentially constant. When the
Hybrid Unit Is properly connected and balanced
to the line, high attenuation will be provided
between the receiver output circult and the trans-
mitter input circuit. £10/10/

OSCILLOSCOPE DARTRONIC 381
Fully overhauled DC-9 meg.

Sensitivity 100 millivolts r.m.s.fcm.

Rise time .04y sec.

Our Price £19 10s.

VACTRIC 144-WAY HIGH SPEED

MINIATURE SAMPLING

SWITCHES, conalsting of 24 segments In six

bank. 8000 samples per second can be obtained

from these switches. Ideally suitable for data

Imh\x application. Low inherent nolse and con-
high speed ing of

lhe most difficult transducers.

Pulse generator for digital counting.

Brand new. £25

UNISELECTORS
25 way, 4 bank, 75 ohms coll, 35/-
25 way, 8 bank, 75 ohms coll, 85/-

PRECISION POTENTIOMETERS

Comm—
TEN TURN 3600° ROTATION
Linearity
Res. Ohns Per cent Manufacturer Model Price
100/100/100. - .Beckman - A .. 180/~
100 . -0.5 Beckman AB 0/ =
200 0.5 iovivinans . Beckman A vee-. 80/
500 0. Th e W Beckman 8 0/~
500 .Colvern . . 2501 . 5/
500 . .Foxes ... .PX4 40/-
500 ; sr1 .Colvern. . 2610 0/~
1K sk . o .Beckman .7223 Q/-
1K .. b . ° .Colvern.. 2501 45/«
1K ... . . .Colvern VEOL0 iy o e = 0/~
1K 0.1 Rellance 40/~
1K P g .Foxes GPM/15 40/
2K 0.5 .Beckman BAllI0} Q-
2K .Beckman 7216 . O/~
2K % ....Reliance 3 GPM15 ... 40/~
5K .05 ..Beckman LA 0/~
5K 0.25 .. - . .Beckman LA /=
10K .0.5 ......Beckman AL 0/~
10K .0.1 . .Beckman X WAL 70/~
10K .0.05 ..Beckman . Ae 5/-
15K ..Foxes ... ..GPMI15 0Q/=
I8IC c 4 qobdts bdof@tobde  wmmembiobdd . .Beckman .. AL 0/~
20K 0.5 ..Beckman .. A 30/~
20K .0.05 ..Beckman .. ..BAl244 =
0K Colvern L2402 .. 0/
30K N Beckman .BA 95C Qf=
30K .0.1 Beckman .-A.BS .. 70/~
30K .0.5 Beckman .BA 1692 0=
30K .0.25 ..Beckman ..BA 1692 85/-
111 O g PR S i . Reliance .07.10 5/=
80K ..07.6 5/=
80K Colvern ..2503 45/-
50K x .Foxes PX 4 45/~
50K 0.5 Beckman . A, ; 0/~
50K 0.1 .Beckman SLAY 70/~
100K/100K Ford : A ..~ 100/-
K .. 0.1 Beckman A 70/~
0.5 Beckinan A. 0/~
Colvern .2501 5/
Coivern 2610 0/~
.Beckman . BA 3902 . 70/~
.Beckman A é 0/~
.Beckman 80/~
. Beckman 9303 45/~
.General . 40/~
Controls
10K .. .0.5 BeCkMAN G & cxif@bio=sTA oo bddrhdid b 45/-
10K . .0.5 .Beckman .C.an 45/~
10K ... ..0.1 .Beckman .C B55/=
20K/20K ..0.1 .Beckman . .C.8 ¢ .100/-
loKllOK o 1 ‘Beckmnn .C = 100/-
Beckman C8... .. 45/«
FIFTEE N TURN 5400“ ROTATION
25K/26K ....... .Beckman B .10 watts £9.10~
46/K/46K . . Beckman B 10 watts £9.10s

TWENTY TURN 7200° ROTATION

250 ohmn .Generni Controls .. PXM130 . ...80/~
. ....Generai Controis . PXM130 ....80/-
l56 TURN 56,160° ROTATION

460 ohma . Kelvm Hughes. .. . KTP0701 £8.10s.
FIVE TURN 1800° ROTATION

500 ohrns . .Colvern. CLR 25056 .40/~
18K Colvern CLR 2605 .. .40/~
SINE COSINE

Colvern 8601 . 10K £12.10s.
Colvern 8601 18K £12.10s.
Colvern 8601 . 20K £12.10s.
Colvern 9501 . 11K C.T. Os.

CLR 9604—Cam Corn:cted High Prechk)lna %lne
Cosine Qutputs 25K.

PRECISION BECKMAN 40 TURN
14,400° ROTATION

erewound Precision Potentiometer. BE 107A
20 watta at 40°C. 3 ¢ ° Diameter. Bervo Mounting.
200K, Brand New £12.10s. List Price £30.

TRIMPOTS 990 GB-— Wirewound Micropot
Potentiometer. Low noise. Brand new, by well
known manufacturer. 1 watt @ 70°C. 100 ohms
and above +5%. Avallable in the following
values: Ohma: 5, 15, 25, 50, 100, 250, 400; 1K, 2K,
2.5K, 10K, 25K. Price, 1-9 = 20/~ each, 10-25

15/- each.25-50 = 12/@ each, 50 and over 1 0/- each.

FERRANTI PRECISION

CONTINUOUS WIRE-

WOUND POTENTIO-
METER, TYPE P4A

Bize 18, Seven 8ectlons. Ganged, <

giving seven diffcrent pre- i

determined values, £25.

COLVERN I0-TURNINSTRUMENT
DIALS 10/6

RECORDING INSTRUMENTS

FOUR CHANNEL HIGH SPEED
PEN RECORDER by Kelvin Hughes, with
tour ch 1 lifier, giving a freq y range
of 0-100c/a.

The Recorder consists basically of s magnet
carrying in its poles four stitfly suspended moving
coil units, each with a stylls arm attached. The
stiffneas of the coll unit suspension enables the
instrument to withstand the effects of vibration
and acceleration.

Mains operated. Pen deflection 4+ 7.5 m.m.

6 chart speeds—o, 5; 1; 2; 4; 8; and 16 cim/sec.
Excellent condition. £198

N Two channe) version available, giving +
16.5 m.m. deflection.

FIVE CHANNEL PEN RECORDER
with five ch

Chart width 9in.

Maximum trace width of 4+ 2 ¢.m. per channel.

Prequency response flat to 60 c/s.

Mains operated, complete in free standing consul.

Fully overhuuled Cost 21200+ Our price £450

EAC DIGIVISOR Mk. ||
READ-OUT DISPLAY
Ideally suitable for use
In  conjunction  with
transistorised decade
counting devices. No
need for ampliflers or
relays as only a few
milliwatts of power are
required to_ charge the
dhxna The DIGIVISOR
incorporates s moving
coll movement which movea a tnmlucent ncale
through an optical syatem and the resultant single
plane image is projected on a screen. The trans-
lucent scale i roade to represent digits 0-9.
Bpecifications: 6.3 volt, 250 microamp. Image
height § in. Bize 4 9/16x2 39/64x1§ in.
Qur price 34 Gns. List price 8} gna.

DIGITAL

LOW COST ELECTRONIC
& SCIENTIFIC EQUIPMENT

& COMPONENTS

DIFFERENTIAL PRESSURE TRANS-
DUCERS by 8ifam Ltd. G.B. Type H33
Range + 900MB Resistance 942 ohms,
Our Price £19 10s.

Dowty Moog Miniature Servovalve Type 10/463/005
Price £45 ,
Dowty Moog Miniature Servovalve Type 10/180/001
Price £45

BRAND NEW S.E. LABORATORIES
TRANSDUCER complete with encapsulated
Ampllnerldemodulnwr s E. 441/2

Prequency D.C.—80

Available in the lollo- I.ng ranges:

8E150

0- 5p.si. 0-100 p.a.i. 0 - 1000 p.a.ie
0-10p.al 0 - 250 p.s.L 0 - 15600 p.s.i.
0-25ps.ic 0 - 500 p.s.i. 0 - 3000 p.ai
0 - 50 p.ai 0 - 750 p.s.i.

Also availabie deferential types + 5 p.a.i.
List price £70- Our price £15

SAFETY OHM METER BY EVER-
SHED AND VIGNOLES Bultable for
testing contact and resistance of circuits where
current muat never exceed speclﬂc amount,

Range: 0 - 5 ohma
List price £31 Our prlce £8 10s.

10s.
Carrying case available 20/- extrs

DIGITAL MAGNETIC DATA STORAGE

DECK Seven track record replay heads
‘These hi originally

storage.

,crosstalk b

instantly

minimum. Head Resistance 40 ohms and 7 ochma.
-30 Kc/s with a good response
Deck driven by one synchronous capstan
motor and two variable-speed rewind motors. Wow and

Response approx. 30 c.p.s.-
to 50 Kc/se.

1 s, but lend ideally
for use as sudio stereo mum -track recordlng unita or data
Record and Playback Heads encased in one
common unit. This unique close spacing of Record and
Playback Head will enable the operstor to monitor

hil i tracksabsolute

ELLIOT HIGH SPEED CARD
READER type D4/ 'rz 80 column.

Card size 7} in. 3

Will take 400 cards per m(nu'.e

Excellent condition Our price £120

HIGH SPEED TAPE PUNCH G.EC.
teletype BR PE I1.
Consists of reperforated unit € - 9 holes adjustable.
Maius opel;l,cd. Buse and cover,
£7

Motor unit.
Excellent conditlon.

Freq.

flutter—detect it if you can, Electro-pneumatic capstan [

take-up mechaniam. Speed 37§ Lp.sec.

are d and s

(Note: Capstan
Head can be easily removed and any diameter Capstan
Head corresponding to any -..ced can be fitted. ) All deck

ush
out to neparate multi-core leads uhlch c.n bc whed to any deck function or mxﬂhry equlpment.
fand X

Pinished in brush

8ize: 27

26x8 In. Weight 80 Ib. 230v-380v. A.C.

Capatan motor speed 1,500 r.p.m. Mnst lnvé cost £1,000. Our price £85. New condh.lon but ex-

equipment. VAC

M ASSEMBLY required for computer and data use. £7/10
Beven Track record replay head, ex-computer, complete with guides, ume uaed

£12/10/-

t in. Tape, 2,400 ft. £8/10/- new. Empty reels 25/-, in cassettes 45/-.

" SCAN DIGITAL SHAFT ENCODER BY
MOORE REED TYPE 18 DV-18-EP 118 3 discs. 8ize I8,
Counts 524288 in 1024 revolutions of shaft in V Sca
new in maker’s original sealed tina. List price £75 approx. Our
price £22/10/-.

Scan. Brand

ELECTRONIC BROKERS LTD., 49-53 PANCRAS ROAD, LONDON, N.W.1.

Callers by appointment only please.
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R.S.T. VALVE MAIL ORDER CO.

BLACKWOOD HALL, 16A WELLFIELD ROAD
STREATHAM, S.W.16

A8l 7/9 | ECLLB0O PL500 14/8 | XHS8/100 12AD6 11/- | 20414 8/-
ACTS 500/- 30/- PL508 28/ 300/~ 12AE6 9/8 26415 8/-
ARP38 13/~ | EF® 20/~ | PL309 20/~ | XRI13/200 12AT6 4/8 | 20416 6/8
AZ31  10/- EFS7A 7/- PL802 18/6 120/- 12AT? 48 20417 8/-
BT1Y 60/~ | EFS9 8/- PT15 15/- | 266 16/~ | 12AU7 6/- | 2N247 9/6
BT79 67/- | EF4l 10)- | PX4 14/~ | 7319 26/~ | 12AX7 6/3 | 2Nssb 12/8
BT8y 67/- | EFS0 8- | PX25 12/86 | 2769 23/- | 12BA6 6/- | ACl07 9/-
CIC 20/~ | EFs0 b/~ | PY32 10/9 | Zz8oo 20/~ | 12BE¢ 6/3 | ACl27 7/6
CBL3] 16/~ | EF86 6/6 | PY33 10/9 | z80o1 30/~ | 12E1 20/~ | AC128 8/
CCH35 15/~ | EF89 56 | PY81 5/9 | 2803U 15/~ | 13K?70T 7/- | ACY19 4/9
CVs 95/~ | EF9l 3/6 | PYs2 53 | OA2 6/~ | 12KBGT 8/~ | ACY20 4/9
CV74  80/- EF92  2/8 PY83 7/- OB2 8/— 12Q7GT 6/- ACY21 4/9
CVB? 50/- EF88 15/0 PY500 18/€ 074 4/8 13El 180/ AD140 13/8
CV3l5s 80/- EF183 6/8 PYS00 9/6 1CP31 120/- 20P4  20/- AF1l4 7/-
CV%HIOI— EF184 7/- PYS0l 9/8 1B3GT 7/3 24B! 110/— AF116  7/-
CV370 300/- EF804 20/- PZ30 10/- 122 25/- 2574  6/3 AF116 7/-
Cvara 87/ EF804 21/- QF4l 400/— 2D21 6/8 2526GT 8/- AF117  6/8
CV408 50/~ | EFP60 10/- | QQvo2/6 2C39A 140/~ | 25Z6GT 8/8 | BY100 4/8
CV428 45/~ | EHo0 _7/8 45/- | 2C43  70/- | 27M1 72/6 | GETS71 5/
CV429 350/ EL33 1¢2/6 QQV03/10 2E26 20/- | 30C156 15/~ | GETSY5 6/-
CV1144 80/— EL34 10/8 27/8 2K25 180/- 30C17 16/- NKT211 6/-
CV1385 EL36 98 | QQVvO03/20 35L6  9/- | 30FS 17/~ | NKT214 4/-
140/~ | EL4l 10/8 105/~ | 3A/N6I™M 30FLl 18/- | NKT2167/6
CcV1522 EL42 10/8 | QQVOi/15 80/~ | 30L15 17/~ | NKT217 8/
180/~ | EL8l 8- 105/~ | 3AB 7/~ | 30L17 17/- | NKT2186/-
CV1526 80/— EL84  4/8 QQV06-40A 3B24  20/- 30P19  15/— NKT228 8/-
CV2155 32/6 EL8S  7/8 100/ 3B240M 30PL1 16/- NKT4104
5 ELB6  8/3 | QQV08/40 110/~ | 30PL1S 18/8 12/
350/~ | ELSO 6/3 00/~ | 3B24M 30PL1415/~ | NKT675 6/-
Cv231235/- | EL9S  6/8 quollo 110/~ | 35L40T 8/- | NET677 5/
CV4003 10/~ EL360 24/- 0/— 3B28  40/- 36W4é  4/8 NKT713 7/6
CV4004 10/- EL820 6/- QB‘IO/QO s/a 3024 60/- 35Z4QT 8/8 0Cl8  20/-
CV4005 8/~ EL821 6/- Q875/20 5/6 JC45 85/ 4X150D oClo 17/6
CV 4006 18/- EL822 18/- Q875/60 3D21A 35/- 200/- 0C20  15/-
CvV4007 7/- | ELLSo 20/- 20/- | 3E29 60/~ | s0c5 6/3 | OoCc24 18/-
CV4ol14 7/- EM34 21/ QRB83/3 7/8 4C35 300/ 50CD80 0C25  11/-
Cv401510/- | EMs0 7/8 | Q892/10 4/~ | 4CX230B 3y- | ocz 78
CV4024 6/ EM81  8/3 Q8956/10 b/6 240/- 80 7/8 0C28  18/-
CVivs 7/- | EMB4 7/6 | Q8108/45 4X130A 85A1 28/- | 0OC28 15/
Cv40al 7/- | ENS2 25/- 15/~ 9%/- | 85A2 7/3 | OC35 11/8
Cv4033 7/- | EYsl /6 | QB150/18 4X150D 88L 160/~ | oCes 4/8
8 /- | 90aG 45/- OCAS  4/-

CV4044 12/- EY8l 7/-

CV404510/- | EYss s8/¢ | Q8150/30 4X250B 90AV 48/~ | OC71  4/8
CV4046 80/~ | EY84  §/- / B - 112~ | ocr2  8/-
CV4048 12/8 EYS6 7/- Q8150/36 5B/254M 90CG  26/— OC74  6/-
CV4062 17/8 EZ40 8/ 20/- B 45/~ S0CV  25/= oCc?5  8/-
CV 4064 30/— EZ4l 98 Q8150/45 5B/285M 15082 11/8 0C76 8/~
CY30 12/8 EZ80 §/8 20/- 8 150B3  8/6 ociT  8/-
DAF91 4/6 | Ezsl s/ | Q8150/80 5C22 320/- | 8ol 9/6 | ocis 6/~
DAFS6 7/8 aTic 5778 20/8 S5R4GY 10/6 803  35/— oCcsl 4/~
DOCSO 10/6 | GuU30 100/~ | Q81200 /3 | SU4G  B/6 | go7 8/~ | OC81D 4/-
DETS GU21 100/~ | QV03-12 5V40 8/~ | g11 38/~ | OC8IM 5/
1,000/~ | ayso 18/~ 12/- | 5Y3GT 6/~ | g13  75/- | OCS1DM
DETI® 7/- | ozso 1o/~ | QVo4-71%je | 844G 7/~ | 813USA 8/
DET20 26 | @zsz 1o/~ | QVes-288)- | 6/30L2 18/~ 120/~ | OC82  6/-
i ozas 11/~ | Qves20 GAKS 5/~ | 705A 22/~ | OC82D 8/-
110/~ | Gz37 15/- 27/6 | 6AKS 12/8 | 723A/B 0Cc83  6/-
DET23 He63 18/- | QY3-125 6ALS 3= 1680/- 0C169  5/-
110/ HI4IDD 180/~ 6AM6  3/8 725A 240/- oCl170  7/-
DET24 13/6 | R10 15— | 6ANS 10/- | g2aB 60/~ | OCI71 8/-
50/ KT8  35/- R17 8/- | 6AQ4 4/- | 8334 360/~ | 0OC200 7/8
DET25 15/~ | kyq1 17/ | RI8  7/6 | 8AQ5 &3 | 857 15/~ | 8Xnd2 3/8
DFsl 44— KT66 21/- R19 79 8A86 8/~ BGGA 15/- XAlol 3/6
Dro6  7/6 | Kypgy 45- | RGO/S0C 6AB7 15/- | 8724 57/6 | XAlll 3/8
DHes  6/- | gxrey 18/- 0/- | 6AT8 4/B | 9314 72/ | XAll2 4/8
Du1T 49 it RG3/1250 6AUSGT 954  B/3 | XA125 /-
DK32 7/9 | gre) 120, 20/~ | 955 3/~ | XAMl 7/
DKSl  6/- (QEC) a5/~ | S1M2 32/ | 6BG 20/ 2050 15/~ | XAl42 8/-
DK92 8/- KT88 30/ B11E12 70/- 6BAG  b/- 5644 40/- XAl43 8/-
DK96 78 | grwer g | 8130 40~ | 6BEE  bi- | besl 773
DL8G  25/- KTwea 8130P 40/- 6BH6  9/- 5654 8/— TUBES
DL9Z  6/3 10/~ | BES} _a/e 6BJ6 8/~ | 5672 7/~ | 1CP31 B0/
DLss &8 | woos by | BPGL  3/6 | 6BK4 21/8 | 5687 10/ | 24Pl 80/
DLss 7/8 SEin (600 8TV280/40 8BN6  7/8 5691 25/ SBP1  50/-
DL810 12/8 / 25/~ | 6BQ7A 7/~ | 5604 30/~ | 3DP1 40/-
Disle S0/~ | MEl40015/- | sTV280/80 6BRT 17/- | 5702 15/- | SEG1 50/
DIsly 30— | MEls0125/- /- | 6BR8 12/8 | 5749 10/~ | 3FP7 19/~
Dyss 8- | Mid {;/0 BU215012/6 | 6B87 28/~ | 5763 12/ 3GP1  40/-
pver e- | N7 /8 | BU2150A 6BwW6 14/86 | 5784 35/~ | S5BP1 55/-
DY802 9/6 N73. A 12/6 | 6BW7 13/~ | 5842 @5/- | 5CP1  85/-
Sogre || BCSe 116 | Tnoss 6CA 5/- bam 60/~ | oPPT 35/-
F180F 17[6 bose s 10/~ | 6CB6 b/~ | 5879 13/~ | 88L 80/-
EBIOF 50/~ | boos, /8 | TD03-10 6CD6O 24/~ | 5893 150/~ | 88D 200/-
E1820C22/6 PC900 16 110/~ | 6CH8 7/6 | 5899 10/~ | ACR22 80/-
i 4 | TH4 32/6 | 6CL6 8/86 | s902 17/~ | C27A 160/-
(80 PCCB4  6/8 TZ40 60/ 6CWd 12/ 5963 10/— CV960 78/
E uu-z 101'2 POCSS &/~ | Uly 85- | 6D4 15~ | 6057 10/~ | CVoes 35/
af POC89 10/8 | U4 24/~ | 6DK6 8/~ | 6068 10/~ | CV1526 80/-
= POC189 10/6 U25 16/6 8F23  16/- 6069 18/- CV15887 50/=

Encss 8/6 | PCF8o 6/9 | yze 15/6 | 6F33 18/6 | 6060 6/~ | Cv158835/—
EBC41 9/9 PCF86  8/— U191 138 6J6G  4/— 8061  12/- DH3/91 i

EBCOO 4/9 | PCF0016/- | ygo4 7/8 | 6J6 36 | 6062 14/- 120/
EBF80 7/8 | PCF20115/6 | ysol £3/6 | 6J70 8/~ | 6063 7/~ | E4504/B/i6
HRESS 9/ PCF80016/- UABCB06/6 | 6K7G 2/- | 6064  7/- 76/-
EBF8® 6/8 | PCFs0l 9/9 UAF42 7/- | 6K8G 3/— | 6065 9/~ | ECR30 35/-
EBL2] 12/- PCF802 UCH432 10/6 8LAO  7/9 6067 10/ ECR35 50/-
EBL3] 27/6 9/9 | UCHB1 7/- | 6L6WGB 8080 25/~ | MW6.2 80/-
BOC33 16/~ | PCF80613/~ | ycLez 7/6 17/6 | 6072 12/- | oD 80/~
EOC40 17/6 | PCH200 UCLS3 10/~ | 68Q7M 7/6 | 6111 12/6 | 09G 80/
ECC70 15/- wag 126 | ULAL 12/~ | 6Q7G €/~ | 6146 2£7/8 | O9L 80/-
ECC81  6/- PCL82 7/9 VL84 7/~ | 68G7  8/— 7254  12/- VCRY97 35/~
ROC82 5/8 PCL83 10/3 U06 14/ 68JT™M T/~ 7475 14/- VCR138%

EOCs3 6/3 | PCL84 868 | UU7 14/~ | 6BL7GT 8/~ | 9003 9/ 50/-
EOC85 5§/~ | PCL85 9/3 | UUS 14/~ | 68N7GT 5/6 | 9004  2/6 | VCRI38A

ECCS8  7/6 PCL86 %3 | UY4l 88 | 8V6G 4/6 Diodes -
ECF80 8/8 PD5600 28/— UYS5s 6/8 6X4 4/8 Transistors VCR139A

ECP82 6/6 | PENB420/~- | VL843130/- | 6X5G 4/8 | 18113 4/8 -
ECH35 11/6 | PEN45DD VP4B 28/~ | 7B7 7/6 | 18115 4/6 | VCRs16

ECH42 11/- 12/- | VR106/30 7C5 15/~ | 18131 4/3 80/~
ECHS1 6/9 | PFL200 6/6 | 708 156/~ | 2152 4/3 | VCR517A

ECH83 8/6 14/- VRI150/30 7H? 6/6 20210 12/8 6/
KCL80 7/- | PL36 10/9 6/~ | 787 45/~ | 20381 b6/~ | VCR517B

ECL82 7/- | PL81 8/— | W8IM 12/8 | 7Y4 8/6 | 20382 6/- 46/-
ECL83 10/38 | PL82 8/6 | X78 32/8 | 11ES 70/ 2G401 8/~ | VCR517C

ECL86 9/- | PL84 7/~ | x81 a5/~ | 12408 10/~ | 20402 6/- 48/-

Valves tested and released to A.R.B. specification If required.

Monday through to Saturday
9 a.m.—85.30 p.m.
Complete range of TV Tubes
available from £4.5.0.

Express postage 9d. per valve.
Ordinary postage 6d. per valve.
Over £5 postage free.

Tel. 01-769 0199/1649

SEND S.A.E. FOR LIST of 6,000 TYPES

We supply B.A. Screws, etc. in brass, steel, stainless,
phosphor bronze and nylon to laboratories throughout
the Commonwealth.

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

Please send for List W9/65 (WW)

WALKER-SPENCER COMPONENTS LD

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

Ww—130 FOR FURTHER DETAILS

‘'VEEDER ROOT’

6 Figure Counters
Resetable 45v. D.C.
30/-. p.p. 5/-
Trade terms
available for
quantities

also “RACAL" -
FREQUENCY COUNTERS
type SA20 £60 p.p. £1
THE TRADING POST, 4 CASTLE STREET
HASTINGS, SUSSEX. Telephone: Hastings 2875

ww—131 FOR FURTHER DETAILS

TRICKETT
70 PARK ROAD, CONGRESBURY, BRISTOL

Schools 15% off. Goods over 10s. P/P free except where shown.

OSCILLOSCOPES. TELEQUIPMENT D3IR. £22 ca. Carr. £I.

STABILIZED P/U’s, ROBAND ELECTRONICS, all 200/250\/ 1/P. Transistor

Type 1: O/P I5v. D.C., |:5A. Tyo:l JOV D.C, . Type 3: 2 O/P's of 48V. D.C,,

0 SA Tgpe 4: Valve. 250V. D.C., Ma, & 2 x 6 5V SA. Type §: Valve O/P. 330V,

0 Ma., & 2 x 6:3V., SA. AII L‘ea PPlI/

HINIATURE HOUR METERS SANGAHO WESTON. 380/450V., 50 c/s.

0-9999 and tenths, New at €2 ea,, used at 25s.

ELECTROTHERMAL PRECISTORS 0-1% W.W,, s.a.e. for list. Use for bridges,

calibration, etc. 2s.

RELAYS: 8Y LONDEX G.E.C. & MAG. DEVICES LTD. 3p. and 4p. Cover 24,

28 & 240V., all 7/6 ea.

CAPACITORS: 8 mfd. 600V.; 10 mfd. 35V.; 5 mfd. 12V.; ls. ea. 10s. doz. 8 mfd. 6V.,

:: ea., Z/G:ox 2 mfd. 150V. Tube, 9d. ea. | mfd. 20V. 01 mfd. 150V. metal tubes,
ea., 5s. doz.

CASTANETS. 140 mfd. 30V.; 50 mfd. 70V.; 100 mfd. 35V.; Is. 6d. ea.

VALVES. S.ae. for list of ex. equupment and new at Is., 2s. 6d. and 5s. ea.

BELLING LEE min. fuse holders. Is. ca., 10s.

SEMICONDUCTORS. AII new marked. OC470. 2N706, 2s. 6d. 2N697 3s. 6d.

2N2223. BCY39, OC1139, 5s.

SELENIUM SOLAR CELLS. 75 x 14 cm. £1. 225 X 4 ins. 15s. 7 X 7°5 cm.

125, 6d.8-3 X 48 cm. |°l 59 x5 6 x 355 x4cms, 7s. 6d. ca. 3-8 X 2:4 cm. 5s.

Misc. small types 2s. 6d.

150 pf WAXED SILVER ‘MICA 100V. 2% 6d. ea. 5s. doz.

S.a.e. for lists of other units and components. All goods guaranteed.

TREMENDOUS CLOSING DOWN SALE

WHOLESALE STOCKIST SHORTLY EMIGRATING HAS VAST STOCKS OF
THE FOLLOWING FOR BULK OR OUTRIGHT SALE: AMPHENOL, BENDIX,
BELLING LEE, BURNDEPT, B.I.C.C.-BURNDY, CANNON, CONTINENTAL
CONNECTORS ETHER, HELLERMAN-DEUTSCH, McMURDO PAINTON,
P.ET., PLESSEY SEALECTRO THORN, TRANSRADIO U.E. C L. & WIN-
CHESTER PLUGS & SOCKETS OF ALL TYPES PRINTED EDGE CONNEC-
TORS by CONTINENTAL CONNECTORS & U.E.C.L. L.P.A. Watertight
Connectors, CINCH & WARD-BROOKE BARRIER STRIPS, PAINTON,
BOURNS, M.E.C. & RELIANCE Miniature trimming & Flatpot Potentiometers
Sub-miniature type TO5 trimming potentiometers, CLARE-PENDAR Computer
Switches, Condensers, Capacitors, Resistors, Transformers, American Headsets,
Bali-Races, Servo, Syncro, Drag-Cup Motors, Magsllps. Tachometer Generators,
Fuses & Fuse-holders, V.H.F. & Transmitting Units in G.P.O. type Racks, Oxley
& Harwin Components and hundreds of other miscellaneous and varied com-
ponents and spares. Would also consider selling complete manufacturers &
M.O.A. literature, Sales & Buying Contacts, Furniture, Stationery & Effects.
Book value in excess of £100,000. Only Firms or Individuals interested in bulk
buying can be entertained. Would accept outright offer for ¢omplete business
if convenient. Full Lists ready by February 1969. Please write in first instance
to: BOX No. 5051.

wWWWwW. americanradiohistorv.com
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20% OFF st

KING SIZE TESTED PAKS
Normal price 10/- 8,

SALE PRICE

Al4 4 NPN Germ. Switching Trans.

marked assorted

A$S 20 Red Spot AF Trans. PNP Factory

tested

8/~
Al6 I6 White Spot RF Trans. ‘PNP Fac-

tested

Al7 4 C77 Type Trans., = ACY24,
OC309, 2N24A 8/-
Al8 4 High Current Germ. Switching
Trans. Eqvt. OC42, CV7042

A20 3 200 M/cs 5it. Planar Trans. NPN

BSY . 8/-
5 2G4I7 Terans. Eqvt. AFII7 =
KT677 . .. 8

AF137,
3 NPN Germ Trans.

T773
AC130. ACH3L, ACISJ. ACI27.B‘

2GII9A
2 Drift Trans. 2NI215 Germ. PNP
100 M/cs RCA = AFt

t8 8/-
6 AF/RF Trans. OC44/45/8} BIDB.

plus | Diode

4 OC75 Trans. Type = NKT21), 5

ACI25 OC304 25b32,
2 OCi)

NPN Germ. Switching

Trans. 2Nl090 25C90, ASY7)..

2 Low noi;e Trans. Sil. NPN 2N929
= BCI07

5 CT41/45 Germ. Trans.

OC71,ACI51,ACI125, ACIZJ 2N280

3 GT3I LF Low noue Germ. Tr:m

PNP ACI2S, 5

3 Mullard C76 Tran! NKTZII.
ACI51, ACI28, OC307. .. .
oc72 Ty e Trans. = NKT212,

ACI128. OC30

2 2N708 Sil. Trans. 300 M’c; NPN -

BSY6) = BSY

4 ACI128 Tnm ‘PNP High Gain =

0OC82, ACI53, ACI124, NKT222. ..

4 ACI26 Germ. Trans. PNP

ACI63, NKT229

2 OC7) Mullard Trans. = NKT214

ACI26

7 OCBI Type Trans. British made.

7 OC71 Type Trans, British made.

6 TK220 Germ. Switching Trans.

Eqvt. OC4S. .

3 1N|307 PNP Switching Trans.

8/~

8/-

4=
8/-
8/-
8/-
8/-

8
3 OC|70 HF. Trans. Type = NKT-
6

612 AF124, AF

8/~
3 AFII6 Type Tra;\; = AFI126, AF-

127, AFI13,
3 AFIIT Trln! Type = NKT677,
AF127, AF137, AFII1)

3 0CI71 HF. T Type = AFIZ4,
KT6l3

AF134, AFI131,

3 ACH 0 Germ Trans. TO-1 Case

fow noi

s 2N2916 Silicon Epoxy Trans. NPN
mixed Rains .

A9S 2 GETBBO Low Noise Germ. Trans.
A97 | AF)39 PNP High Freq. Trans. ft 700

M/cs

A98 3 NPN Trans. | STI41 & 2STI40 ..

A99 :NMADT's 2 MATI00 & 2 MATI20

8-
8/-

P ; ... Bf=
A1003 MADT's 2 MATIOI & | MATI2I
PNP ... 8

AlQ) 4 OC44 Germ. Trans. AF
A102 3 ACI127 NPN Germ. Trans

Al04 $5|| Al|o; Trans. like OC200, 2530:
A106 3 OC84, Mullard Trans. | Amp. PNP

Bi4 4 Silicon Rectifiers 400 PIV 500 mA

BYlot = BYt

Bl8 4 Top Hat Silicon Rectifiers 100 PIV

750 mA

B44 4 3 Amp. Sllicon Rectifiers 100- 400

PIY unmarked

B46 2 10 Amp Silicon Rectifiers 100 PIV
€3 10 Ass. Gold Bonded Diodes all
marked or colour code.

e.
8-
8f-
a.

8/-

GERM. RECTIFIER SINGLE-PHASE
BRIDGE. Mullard type. GEX541-BIPl. Qut-
put Vits. 48v. Output I.C. 5A. List Price 58/-

OUR PRICE I2/6 EACH

IMPORTANT NOTICE

Plon-. use PAK No's. when order-
f' :Iu. description to avoid
ta Please send all orders
direct to our Warehouse &
D-.p:t:h De P.O. BO 6,
WARE, HER S Please add [/-
towards post and packinx. Over-
seas add extra for airmail.

Al105

500 Chesham House

150 Regent Street

BI-PAK SEMIGONDUGTORS ::-:

SFAWMF

250 DIODES Giass” 107-

Sil.Germ & Zeners Identification Chartfree
Pak No XB200

150 TRANS. arrrxato0 10’-
100 SIL. DIODES oo.7 sim 10/

OA200-0A202 Pak No XB100
THE ABOVE DEVICES ARE UNTESTED

BULK TRANSISTOR BUYS

NEW BI-PAK UNTESTED—-UNCODED
Pak No.
XI 50 AF To-5 ACY|7-20 Series
X2 50 AF To-1 NKT281- ACI28 Type
X3 30 VHF To~| AFIIT-NKT667 Type....
X4 35 AF So-2 2G371-OC71-75 Type .

S0 RF To—5 NKTI126, OC45 Type .....

30 VHF To-5 2G401 Texas AFL16 .

30 NPN To—| ACI27 NKT773 Type . 3
40 Sil. To~5 PNP 0C200.28302 Type .......
30 RF NPN 2G339, IN1302 e
50 NPN Sil. Planar mixed 2N706 Type 4

DEDUCT 10% OFF THESE PRICES
NEW SILICON RECTIFIERS Tested SCR's
PIV 400 1'5A 3A 10A 30A LOWEST PRICE
LARGEST RANGE
PIV IA 7A 16A 30A
25—  7/6— 30/~
50 7/6 B8/6 10/6 35/-
100 B/6 10/~ |5/~ 48/-
12/6 15/~ 20/ 85/~
300 15/~ 20/ 28/
400 17/6 25/- 35/ BO/-
500 30/~ 40/— 45/— 95/-
1,200 600 40/= 50/~

10% = 2/~ in €. 1/=In 10/=. 6d. in 5
BRAND NEW TEXAS GERM. TRANSISTORS
CODED AND GUARANTEED

BIGJ7IA EQVT.
8 QVvT.

8 263744A
8 2G38lA E

ER

cwiowowi »&

50

OV W NN - ==

o

B2GAI7L

FLYING LEADS
20 AMP (RMS) SCRS TO-48 STUD
100 PIV 10/- 400 PIV 25/- fuily
200 PIV 15)- 600 PIV 35/- TESTED

13 AMP SCR’S +o.s

100 PIV 5/- 400 PIV 8/6 Fully
200 PIV 7/- 600 PIV 12/6 TESTED

ADI61nenADI62pnr

MATCHED COMPLEMEN-
TARY PAIRS OF GERM.
POWER TRANSISTORS. For
malns driven output stages of VEBS
Amplifiers and Radio receivers.
OUR LOWEST PRICE OF

0/-  per poir

2N2060 NPN SIL. DUAL TRANS.

CODE D1699 TEXAS. OUR PRICE 5/- each

hFE(min.)
60

Price Iz/6 each

"BUY BI-PAK AND SAVE"

25GERM.TRANS 20 -

All known types Eqvt
List included

BAPGA//V&/’

GALOKE

Pak No T12

20 SIL. ALLOY TRANS

Eqvt OC200-205 /
To.s 2s301-30a 20 =

PNP Pak No T13

20 SIL. PLANAR TRANS

BC108, 2N706, 2N697 /
NPN Pak No T14 20 =

30 GERM. DIODES CG62

Eqvt OA70-79-81 /
Pak No T15 1 0 =

20 GERM. GOLD BONDED

Eqvt OA47
Pak No T17

*$I2H ‘JYVAM ‘9 Xog ‘O'd 193 21eSI|OYAA O3 lim plnoys anJojered

10/-

10 0A182 GOLD BONDED

Diodes Eqvt OAS /
Pak No T16 10/-

PLASTIC UNIJUNCTION TRANS

Eqvt 2N2646 UT46 TIS43

Pak No T18

EX COMPUTER BOARDS

Packed with semiconductors
and components

25 BOARDS 20"‘

with this Pak No EX1 postage

Min 150

add 2/-

TRANSISTOR EQVT. BOOK
52 pages of cross reférences for trans. and

American and Japanese. Specially imported

INTEGRATED CIRCUITS

. Operational Amplifier with Zener out-
TOIC. Ideal for P.E. Projects.
d TO-5 case. Full data,
Our price 12/6 each
5 off 11/ each. Large qty. Prices quoted for.

include British, European,

9/6 each

2{ES2[OYM JNO PAAIRIIL 334 J0U dAEY OYm sdoys pue 5ISINI03s YOLSISNVYL '$A2015 JNO wouy 23euIdII0 Furzedely S|Y3 U] SIUIWDS|IIIAPY WOLJ PIOS $JIOIINPUCI

AL
RICES
SLASHED

GENUINVE
REQUCTIONS

Bl-PACK GUARANTEE SATISFACTION 0R MONEY BACK
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*s2212d A313uenb je 3d1a2p Aur Joj

930nb 03 paseajd aq p|noys am pue $IDAIA YOLINANODIWIS 000'000'9 4340 32035 U} 3aTy JNOYD MNVd-19 IHL :SHIANE ALILNVN® OL 3LON V
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ELEGTR

EVERYTHING BRAND NEW AND TO SPECIFICATION -
PROMPT DEPENDABLE SERVICE - LARGE STOCKS - CATALOGUE AVAILABLE

ALU

NO SURPLUS

Wireless World, March

1969

Y Unbeatable value in SEMI-CONDUCTORS
30 watt BAILEY AMPLIFIER

mﬁg} }matched pair output £2/19/-.
40361

wsﬁz}matchcd pair driver £1/10/3.

40361 12/6: 40362 16/9; BC125 12/-;: BC107 2/9; BC109 2/9.

Main amp. PC board 12/6 each but FREE with each complete transistor set.
Total for oné channel £7/8/- list; with 10% discount only £6/13/3.
Total for two channels £14/16/-; with 15% discount only £12/11/8.

Circult reprints 1/- each.

Complete power supply kit £4/5/-.

% RESISTORS

METAL OXIDE type TRS. 0.5
watt 2% tolerance. Very low noise,
low temperature coefficient. low
drift. A PROFESSIONAL resistor.
All E24 preferred values 10 Q) to
IM Q.

Price: 1 to 11. 10d.; 12 to 24, 9d.;
25 up, 8d.

CARBON FILM high stab low
noise.
AW 10% 1 Qto 33 Q

% G.E. 2N2926 PLASTIC range. PRICES REDUCED/

Yellow spot = 150 to 300 1/9. Absolutely
= 235 10 470 2/3.

Red spot
Orange spot

- 55 to 110 2/3.
90 to 180 2/3. Green spot

Y TEXAS SILECT range. PRICES REDUCED/

30V 600mA npn
2N37043=90 to 330 3/9.
2N3705(3 =45 to 165 3/5.
25V 200m4 pnp

2N3702(3 =60 to 3000 3/6.
2N3703 =30 to 150 3/3.
Small signal npn

2N3707 low noise 4/-.
2N37113=180 to 660 3/11.
Small signal pnp

2N4058 low noise 4/9.
2N4026 3 =180 to 660 4/3.

BC107 series

BC167 series

BC168 20V 3

300mW 300MHz{T, TO18

BC107 45V =125 to 500 2/9.
BC108 20V {3 =125 to 900 2/6.
BC109 20V 3 =125 to 900 2/9.

180mW 300NHzfT. T092

BC167 45V 8=125 to 500 2/3.

125 to 900 2/-.
BC169 20V § =240 to 900 2/3.
BC109 and BC169 are low noise.
BC167 BC168 and BC169 are plastic.

AW 52.°3.90 to IM, 1/10 doz.,
14/6 100,
WI0% 47 0 to 10M Q. 19
0z., 13/6 100.

brand new § 40050747 0 10 10M Q, 272
oz., 17/- 100,
IW10% 47 Q 1o 10M Q, 3/3
doz., 25/10 100.

1/6 less per 100 if ordered in
complete 100’s of one ohmic value.
Please state resistance values
required.

CARBON SKELETON pre-sets:
100 £, 250 Q, 500 €, 1k €2, 2k Q,
2-5%k 0, Sk Q, 10k Q, S0k Q,
25k Q, S0k Q, 100k Q, 200k Q,
250k €, 500k Q, IM Q, 2M Q,
2-5M Q, SM , 10M Q. Vertical
or horizontal mounting. Small

Y% FETS. PRICES REDUCED/

A brand new FET. 2N5163 | -8mA/V min., §/- only. MPF105 25V max.,
2 to 6mA/V low noise 7/6. 2N3819 25V max. gm 2 to 6mA/V,

gm:
low noise 9/-.

high quality, 1/- each; Sub-min
type 11d. each.

Y ELECTROLYTICS
SUB-MIN., C426 range (pF/V):
0-64/64; 1/40; 1-6/25; 2-5/16;

Y% MINI TRANSISTORS. PRICES REDUCED/

2N4285 pnp hFE 35 to 150 at 10mA T 7 MHz min. Veb 35V max.

2N4286 npn 30V hFE over 100 at 10 A T 280 MHz typ.

2N4289 pnp 60V hFE over 100 at 100pA to 1mA fT 170MHz typ.

2N4291 pnp 40V hFE over 100 at 100mA

2N3794 npn 40V hFE over 100 at 100mA complementary driver/output.
2N4292 npn 30V UHF N.F. 6dB max at 100MHz fT S7T0MHz typ.
B5041 Power 14-:3W at 100°C base temp. 35V, hFE over i00 at 0-5A.

Insulated T066 size mounting surface.
Prices: 2N4285 to 2N4292, 2N3794 2/11; B5041 13/6.

2:5/64; 4/10; 4/40; 5/64; 6-4/6-4;
6-4/25; 8/4; 10/2-5; 10/16; 10/64;
12-5/25; 16/10; 16/40; 20/16;
20/64; 25/6-4; 25/25; 32/4; 32/10;
32/40; 32/64; 40/2.5; 40/16;
50/6-4; 50/25; 50/40; 64/10;
80/2-5; 80/16; 80/25; 100/6-4;
125/4; 125/10; 125/16; 160/2-5;
200/6-4; 200/10; 250/4; 320/2.5;
320/6-4; 400/4; 500/2-5; **Price
reduction 1/3 each.

1000 volt 1:5A GENERAL PURPOSE
RECTIFIER type 1N5054 3/6 only.

100V 0-75A miniature rectifier type TSI 1/9.
400V type TS4 2/3.

ZENER DIODES

3V to 27V 5% 400mW all
preferred voltages. 4/6 each.

MINIATURE (uF/V): 5/10; 10/10;
25/10; 50/10, 9d. each; 25/25;
50/25; 100/10; 200/10, 1/- each;
50/50; 100/25, 1/6 each; 100/50;
250/25, 2/- each.

LARGE (uF/V): 1000/50, 7/-;
2000/50, 9/3; 5000/50, 17/6;
Y NEW TRANSISTOR BARGAINS 00025, 10/3; 2500/64, 15/-.
All power types supplied with free insulating sets Verticat clips for above types, 9d.
Ne? of Wi g Do B o 17
/- 171 40 /- 14 /6
%:7022 lg/s 2N§l47 lgvg 40406 16/3 BC149  4/3 Y% CAPACITORS
11 /- 2N2369A 6/ 40408  14/6 BDI23 243 T .
3N1302 4  2N2646 9/6  ACI26 6/6  BFI94 7. 7 iy e Rl G
2N1303 4/- 2N2924 5/- ACI128  6/- BFX29 12/3 o_ozup' 0-03uF b_osuif f
2N1304 4/- 2N2925  5/9  AC176 11/- BFX84 7/5 D D :
2N130S 4/ 2N3053 S$/6  ACYI7 8- BFX85 8/3 Mpylar_film: 1079, 100V: 1000pF,
2IN1306 6/9  2N3054 15/6 ADI161 7/- BFX88  7/9 2000pF, 0-01pF, 0-02uF, 0-05uF.
2N1307 6/9 2N3055 16/6 ADi62 7/- BFYS!  4/- Polystyrene: 5%, 160V: 22pF and
2N1308 8/9  2N3391A 5/6 AFll4  7/- BSX20  4/6 preferred values to 820pF. ALL
2N1309 8/9  2N3706 3/3  AFI124 7/6 NKT403 14/10 at 5d. each.
Polyester: 250V 209,: 0-0t, 0-015,
0-022, 0-033, 0-047, 0-068,:F, 7d.
Peak Sound PA.12-15 DISCOUNTS cachi 0Tk, 8d:

Amplifier

10%; on orders for components for

Polyester: 250V 10%;: 0-15, 0-22,

This remarkable new power amplifier
module delivers 11-5 watts R.M.S.
into 15 ohms and has a maximum
distortion level of only 0-1%. In
Kit Form as advertised £3/19/6,
plus 12/- for heat sink assembly and
matrix board. PS-45 Power Supply
Unit kit £4/19/-. Pre-amp kit £1/7/-,
plus 6/3 for mono controls, or £1/9/-
for stereo. Active Tone-filter kit only
19/6 plus mono controls 5/- or stereo
16/-. Discounts not available on basic
kits only.

£3/-/- or more. 15% on orders for
components for £10 or more.
POSTAGE and packing up to order
for £1, add 1/-. FREE on orders for
£1 or over.

Overscas orders welcome—Carriage
charged at cost.

CATALOGUE
Send 1/6 for our comprehensive 1969
Catalogue. Invaluable to every
serious experinfenter, designer and
constructor.

9d.; 0-33, 1/2; 0-47, 1/6; 1uF, 2/3;
2.34F, 4-.

v POTENTIOMETERS

Short spindle: 100 (2 to 10M £ lin.,
SKQ to SMQ log., std. values
only, 2/- each. Long spindle: 4-7K,
10K, 22K, 47K, 100K, 220K
lin. or log.—ONLY 2/6 each.
Long spindle dual stereo: 10K,
22K, 47K, 100K, 220K lin. or
log., 10K log/anti-log—ONLY
8/6 cach.

ELECTROVALUE

DEPT. WW.3, 32a ST. JUDES ROAD,
ENGLEFIELD GREEN, EGHAM, SURREY.
Telephone: Egham 5533 (STD 0784-3)

SLYDLOK FUSES 15 amp., 1/6 e¢a., 15/~ per doz.

HEADPHONES. Carbon H/Mics., 5/-ea. P.& P.
2/6. DLR5 Bal. Armature, 9/6. P. & P. 2/6. M/Coil
with ear muffs and wired M/C mic., 12/6. P. & P.
2/6. No. 10 Assembly M/Coil with M/Coil Mic.,
12/6. P. & P..2/6.

TRUVOX LOUDSPEAKERS. Re-entrant type,
tdeal for public address, enclosed in waterproof
wooden case, complete with steel baffle desjgned to
produce directional reproduction at 5 watts. 7.5
27/8 each. Carr. 5/-.

SMALL MOTORS. 12-24 v. D.C., reversible,
with gears attached, 10/- ea.; with blower attach-
ment, 10/- ea.; Wil}l fan assembly, 10/- ea.; each
item post 2/6.

TRANSMITTER. BC 625, part of T/R., SCR522.
For spares only. Chassis only. Complete with valves
excepr 832s and Relay. 21/- ea. Carr. 4/-.

SIEMENS HIGH SPEED RELAYS. HO96B type,

50450 ohms. 6/- ea.; Type H69D, 500 +-500 ohms,

é; cai;. Type H96E, 1,700+ 1,700 ohms, 5/- ea.
rr. 1/-.

“TELE L” TYPE FIELD TELEPHONES. These
telephones are fitted in strong steel case complete
with Hand Gen. for calling each station. Supplied in
new condition and tested. 50/- per pr. Carr. 7/6.

POST OFFICE TYPE RELAYS. 3,000 sers.
2 c/o slugged coil only; 2 c/o, slugged coil 500
ohms. 6/- ca. Carr. 1/-.

MORSE KEYS. No. 8 assembly complete with
leads, terminals and cover, 6/6 ea. Carr. 2/-.

VIBRATORS. 12 v. 4 pin, 12 v. Plessey Type
12SR7. Syn. 7/6 ea. Carr. 1/-.

ELECTRO MAGNETIC COUNTERS. Register
up to 9999, coil res. 3002. 5/- ea. Carr. 1/-.
not re-setable. Ex-equipment.

MODULATION TRANSFORMERS. 150 watts,
suitable for pair 813s, driving 313s. Size 6in. x 5in.
%3}in. Brand new, boxed. Price 27/6. Carr. 4/6.

LIGHTWEIGHT HEADSET (part of “88" W.
Set Equipt.) complete with Boom mic., carbon made
to highest Ministry Spec. Moving coil car{ieces.
Our price 20/- ea. Carr. 3/-. Also Super Light-
weight hand set, 10/= ea. Carr. 2/-.

200 AMP. 24 v. D.C. GENERATORS. Type P3
ex-Air Ministry, £9 ea. Carr. 10/6.

Generators. Type 02. 3,000 watts, 30 v. D.C.
£6 ca. Carr. 10/-.

Rotary Convertors. Type 8. D.C. Input 24 v.,
A.C. Output 115 v. 400 c/s, 3 phase, 1.8 amps.
£5 ea. Carr. 10/-.

Invertors. Type 201A (5UB6300). D.C. 25/28 v.
r.p.m. 8,000, A.C. 115 v. 1600 c/s, single phase.
£10 ea. Carr. incl.

All above items ex-gov. stock, in used condition.

P.C.R. 12 v. VIBRATOR POWER PACKS.
Brand new, 22/6 ea. P. & P. 5/-.

CONDENSERS. .1 mfd. 1,500 v.
paper. 9d. ea., 7/6 doz.

HEAVY DUTY TERMINALS. Ex-equipt. Black
only, will take spade terminals and wander plug.
1/6 pr., 15/~ doz. pairs. P. & P. 1/6 ea. doz.

FATIGUE METERS. 24 v. D.C. Consisting of
6 x469D Relays. 500 x 5000). 6 %3000 Electro
Mag. counters, etc. £3/10/- ea. Carr. 4/6.

AMERICAN AUTOPULSE 24 v. PUMPS for
mounting between carb. and main fuel tanks as
auxiliary pump. New—30/- ea. P. & P.5/-. 7 g.p.h.
Size 7in X 24in. X 2§in.

Telephone Hand Generators.
In wooden case. 7/6 ca. P. & P. 4

Air Spaced Condensers. American, top quality,
large. 60 p.f. Only 10/- ea. P.& P. 1/6.

W/S REMOTE CONTROL UNIT “E,” Mk. 2.
As supplied with “19” W.S. £1. P. & P. 7/6.

W.S. 19 VARIOMETERS. 17/6. P. & P. 4/6.

S.T.C. MINIATURE SEALED RELAYS, TYPE
4184 G D, 70000 24 v. (will work efficiently on 12 v.
D.C.) (ex-equipment). 2 C/overs. 7/6. P. & P. 1/-.
6 or more post paid.

SMALL D.C. MOTORS. 2in x1l}in. x1}in.
Rated 24 v., will work on 12 v. }in. length drive
shaft. Ideal for model makers, etc. 10/6 ca.

CONDENSERS. 8 mfd. 600 v. Brand New.

Sprague,

No. 26 A.N.
/6.

Cornell Dubilier Paper Condensers, 4in x3}in. x
1}in. with fixing clips. 7/6 ea. P. & P. 2/-.

108 CHESTER ST..BIRKENHEAD, CHESHIRE

Tel. BIRKENHEAD 6067
Terms Cash with Order.
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P.F.RALF

&

(2) Miniature type-
for flange mounting. Operating voltage 12 Volts D.C.. .50/~

Please Note our New Address is Now

10 Chapel St London N.W.| Phone 01-723 8753
R RS A SR SR e G eSS S TS S P S

| pole 7 position 5 banks 1}in. dia. wafer

Al107

LEDEX rotary solenoid switches suitable for all types of remote circuit selection and a variety of switching operations- -brand new
stocks—no waiting—off the shelf deliveries of the following types:

(1) Miniature type-—| pole 12 positions 3 banks wafer dia. (3) Miniature type—I pole 12 position | bank p]us | pole
13in., 3 position foot mounting operating voltage. 6 position | bank ceramic insulation. Operating voltage
24 Volts DIC., v s vuawartasioan e s 8 ompesmal §omess ...50/- 3648 Voolts DIiClus aaiune ok fhans « iss'dh i¥aevildne . 45/=

(4) Standard type with }in. wafers, 2 pole 12 position 6 banks
plus 2 pole |2 position 2 bank in ceramic insulation. . ..80/-

(5) Standard type as above, | pole 2 positions with long shaft
to enable user to build up wafers to suit requirements.

Voltage 48 Volts D.C.. .

....... 40/-

“ELECTRONIC STETHOSCOPE" TYPE S104

This instrument is a normal high-grade stethoscope to which are
added two special earpieces built into unit and terminated to a
coaxial socket. Impedance |5 ohms with the aid of a low-power
amplifier and small microphone. The:". instruments could offer
endless possibilities. Offered brand new by famous manufacturer.

Price 25/- + 2/6 P.P.

A.E.l. HIGHLY STABILISED P.5.U. R2240

This fully transistorised unit is variable between 3-30 Volts D.C*
with 2 maximum load of 2 amps. Supplied brand new at only
£22/10/0, carriage 20/-. List price £73.

MODERN LATE TYPE ROTARY STUD
SWITCHES

By Cinema Engineering U.S.A. in the following types:

(1) 2 poles 9 positions on each pole, heavy duty § amps size |in.

(2) 2 poles 5 positions on each pole 3 banks rating as above. Both
switches have heavy duty silver contacts, regular panel mount-
ing with standard spindle, size |}in. square X 3lin. spindle
length lin. Prices are 25/- and 45/- .each, brand new.

Waehave many typesinstock,pleasephoneyourrequirements

HIGHLY STABILISED P.S.U. OF U.S.A.
MANUFACTURE

Regulation between 7-15 Volts at 20 amps. Full overload protection
incorporated, plus metered output. on volt and amps. This unit is
built to a very high specification. For bench or rack mounting,
size 19in. X 8in. deep. A.C. input is 115 Volts~1 phase.

Price €25 4+ 30/- P.P.

‘““BARGAINS OF THE MONTH"

*“One Micovac Valve Voltmeter for one eighth of original
price.” Will measure 0-480 Volt A.C. at frequencies up to
200 Mc/s., 0.480 Volt D.C. with centre zero facilities 0-10
Megohms reistance in 5 ranges. This extremely accurate
meter was made to Services specification and comes complete
with R.F. Probe, full instructions in guaranteed working
order. Battery powered (not supplied). Price is only
£€9/19/6 + 10/6 P.P. Excellent condition. Completely
portable.

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 ter-
minals, brand new and guaranteed, with full instructions, the
size is about the same as the Perdio portable TV type batteries
and you know how much they were. Our price is 45/-. If you
are still guessing, the size is roughly 4in. square. 2/6 P.P.

THORNE ELECTRONICS BATCH COUNTER
MODEL CB22

Complete with head amplifier, these are discontinued models fully
transistorised, will accept sine or square wave pulses, these units
will totalise from 9999 to |, settable within this range. List price
£120, our price complete £22 4 10/- P.P.

DIGITAL VOLTMETERS!

OIGU TeA

GUSTER UPAPMENT LT
a

B =
X

Digimeter Type B.L.E. 2123 is a fully transistorised
multi-range instrument possessing the following
distinctive features:

Electrical Characteristics:

D.C. Ranges: 10 mV to 400 Volts in four ranges
(1,000 Volts for positive voltages).

Accuracy: the greater of --0.1% of + | digit.

A.C. Ranges: 100 mV to 250 Volts r.m.s. in three
ranges.

Accuracy: the greater of +0.59% or +1 digit
over the frequency range 30 ¢/s to 10 Kc/s.

Range Change in manual.

Input Impedance: D.C.-1S Mohm on two lower
ranges, | Mohm on two higher ranges.
A.C.-A.C. coupled, approximately equivalent
to a shunt impedance of 8 Kohm in series with
the parallel impedances 180 Kohm and 550 pF.

Input Characteristics: Single ended, floating. The
potential between terminal connected to OV
and earth should not exceed 400 Volts D.C. or
250 Volus A.C.

Input Filter: 55 dB attenuation at 50 c.p.s.

Conversion Time: 300 mSec.

Sampling Rate: | reading per 2 secs or manually
controlled.
Power Supply:

50 c.p.s.

Mechanical Characteristics:

Dimensions: 103in. high X 7in. wide X 13in. deep.

Weight: 15 Ibs.

Display Details: Three digit with decimal point
indication. Character Height lin.

At the price we can offer these instruments, no labora-

tory can afford to be without one! They are ideally

sufted to production and inspection applications.

Brand new in manufacturer’s

packing. With Handbook. £92 -1 0-0

Carriage extra at cost
IMMEDIATE DELIVERY

100/126 Volts 200/250 Voles

D.C. AMPLIFIERS BY HAWKER SIDDELEY
TYPE TGAl

Using transistors throughout this small amplifier has
gains up 1,000, and high input impedance in the order of
10 M0, 5.6 voltage galn 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 4 7/6 P.P.

WE HAVE IN STOCK A LARGE VARIETY OF RELAYS,

H.T. INPUTS, CERAMIC ROTARY SWITCHES, MICS,

etc., etc. AS YET NO LISTS ARE READY SO RING US
PRIOR TO PLACING FORMAL ORDER

We have In stock a large and varied range of test instruments including Bridges Lc and r of all types, Muirhead wave analysers,
Hewlett Packard and Solartron Pulse Generators. D.C. voltage calibrators variable, for meter calibration, etc. Audio Generators
Marconi, Hewlett Packard, Ultra Low Band Pass Filters by Krohn-white, transistorised milli-voltmeters portable types from | Mvto
300 Mv digital voltmeters, etc. Most of the above instruments are new or little used and of current manufacture, all instruments are
guaranteed for three months. Let us know your requirements and really save money.
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Goodman'’s Industries POWER OSCILLATOR
TYPE DI20. Frequency Range 10 ¢/s to 100 Kc/fs
in three directly calibrated ranges, power output
1,000 watts, supply 240 Volts A.C., as new con-
dition. Price £125, carriage at cost.

INDUSTRIAL POWER AMPLIFIERS
Qutput 175 watts can be supplied with variable
frequency oscillator 10 ¢/s to 14 Ke/s. C/w with all
usual facilities for, 19in. rack mounting supply
volts 250 Volts A.C. Price £49/10/0

HIVOLT PORTABLE E.H.T. GENERATOR

Variable output from 0 to 10 kv. D.C., Megohms
range 200 to 10°. A small-modern completely

portable instrument. Fully transistorised c/w
batteries. Weight complete 2| Ibs. New con-
ditionsss eq psd bacaus mi s 13w = fowd b 4 s E3H

ENGLISH ELECTRIC INSULATION
TESTERS

Type TOD5443/2.0-10 kV with variable current
control and ionisation amplifier. Small portable
unit for A.C. mains operation. Price........ £30

CAPACITANCE BRIDGE ELECTROLYTIC

B.P.L. Cat. No. ZD00506. Measures capacitance
under full working loads (variable voltage selec-
tion), easy to operate. C/w voltmeter, leakage
current meter, balance indicator, discharge switch,
etc. Range .2 mfd. to 2,200 mfd. A modern
instrument in new condition, and guaranteed
accurate. Price.......... £35 -4+ 20/- P.P.

AN/APR4VHF COMMUNICATIONS AND
SEARCH RECEIVERS

Frequency range 38-1,000 Me/s. Accuracy 1%.
Five LF. stages. Output impedance 600 or 4,000
ohms. Power supply 115 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 Volt D.C. for relay operation
Six 6 X 6 X 4in., weight 4 Ibs. Price..£9/19/6
C/w accelerometers.

OSCILLOSCOPE TYPE I13A
Double beam. Time base 2 ¢/s to 750 Ke/s. Band
width up to 5§ Mc/s. Calibration markers at
100 Ke/s and ) Mc/s. 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. P.P. 30/-

RF SIGNAL GENERATORS BY A.T.E.
Specially designed for operators of VHF mobile
equipment, these units are of very small size and
are completely portable, the interior circuit and
associated parts are gold plated and built to a very
high standard. There are two models with attenu-
ated output, CW and Modulation. Type MIP
Range 215-270 Mc/s; Type MIG Range 49-52 Mc/s;
both models are powered by U2 dry cell, directly
calibrated and built into grey hammer tone alloy
case, brand new. Our price is only £10 4 $/6 P.P.
for both models.

MARCONI POWER OUTPUT METERS
TYPE TF340
Measures 5 mW-5 watts F.5.D. A small portable
instrument In excellent condition. Only £12/10/0
+ 7/6 P.P.
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~ HARVERSON'S SUPER MONO AMPLIFIER. I
A super quailly gram amplifier using a double wonnd
mains transformer, EZ80 rectifier and ECL82 triode pentode |
valveas audio amplifier and power output atage. Impedance

3-VALVE AUDIO AMPLIFIER MODEL HAS3¢

Designed for Hi-Fi reproduction of
records. A.C. mains operation.
Ready bulit on plated heavy gauge

SEMICONDUCTORS
BRAND NEW AND FULLY

8 ohmns. Output nppmnxl. 3.0 watts. Volume and tone ‘ :Ineu] ‘c’}l\mh, size 7§In. w. X 4in.
ocontrols. Chassis size only 7in. wide X 3in. deep X 8in. - a X n. h. Incarporates EOC83,
height overall. A.C. maine 200/240v. Supplied absolutely EL8¢, EZ80 valves. Heavy duty, GUARANTEED
Brand New, completely wired and tested with valves and double wound maina transformer
good quality output transformer. LIMITED NUMBER and output tranaformer matched for IN9I4  2/-] 2N30S4 1S/—| BCY33  5/6| BSY27  4/-
ONLY. OUR ROCK BOTTOM 49/6 P. &P | Y- 3 ohm speaker, separate bass, treble IN9I6 1/6| 2N30S5 15/-| BCY34  4/6| BSY2B 4/
| BARGAIN PRICE 8. | and volume controls. Negative feed- 15010 3/-| 2N3702 4/-{ BCY38  5/6( BSY29  4/6
= - S o back line. Output 4§ watts. Front pauel can bedeu;hed and :gg%? :{6 %:g;gi ;;66 gg;ig 3: gg;gg :;:
leads extended for remote mounting of controls. The HA34 has = A f
TEANSISTOR STEREOC 8 4 8 File. {ll || e e e gt i i 1025 5/-|2N3705 46| 8CY42 /8 BSYH 56
Now using Bllicon Transistors in first five stages on each channel | to offer them complete with knobs, valves, etc., wired and tested IS113 3/-| IN3706  4/6| BCY43 6/6| BSYS| 10/6
resulting jn even lower noise level with improved senaitivity. for only £4/5/-, P. & P..6/-. 1S120 2/6( 2N3707 4/-| BCYS4  7/6| BSYS2 10/6
A really first-class HI-Fi Stereo Amplifier Kit. Usea 14 tranaistors HSL “FOUR" AMPLIFIER KIT 15130 2/6/2N3708  4/-| BCY?70  5/6(BSYS3  9/6
giving 8 watts push pull output per channel (16W. mono), ’ Blmilar in appearance to HA 34 above but employs entirely 1513) 2/6( 2N3709 4/-| BCYZ1  9/8| BSYS4 lolvo
Integrated pre-amp. with Basn, Treble and Volume .controls.* different and advanced circuitry. Complete set of parts etc. 15132 2/6| 2N3710 4/6| BCY72  5/-| BSY78 9/6
Buitable for use with Ceramic or Crystal cartridges. Output 79/6 P. & P. 6/-. 2G30! 4/-| 2N3711  4/-| BCZIO  4/8|.BSY79 9/6
stage for lrlx.y;dnpucll(ernln(rm;: S]Lo 15 ohms. Compact design. all ;gggg :A— 2N3819 {g -| BCZII I"bl BSY95A 3;6
parts supp! including drilled metal work. CirKit board, = /—| 2N3820 /6| BDI2I 9/6| BY 100 4/6
attractive front panel knobs. wire, solder. nuts. bolts—no HigH owu;mlf(’{gn‘l‘gl?:if CLECOIT 2G371 3-[ 2n4088 6/6 BDI23 23/6/ BYXIO  5/6
extras to buy. 8imple step by step instructions enable any ® Peak output in excess of 1} watts. @ All standard British 2IN696 S/-| 2N4059 5/-| BDI24 17— BYZIO 9/
constructor to build sn amplifier to be proud of. Brief Bpeci- components. @ Built on printed circult panel, size 6 X 3in. 2N697 S/-| 2N4060 S/—| BFIIS 4/6| BYZI! 7/6
Ocation: Freq. response +3dB, 20-20,000 c/s. _Bast booat ® Generous size driver and output transformers. @ Output INE9B  4/6) INa06)  5/-| BFIIT  10/6{ BYZI2 6/
approx. to +12dB. Treble cut approx. to ~ 16dB. Negative transformer tapped for 3 ohm and 15 ohm speakers. ® Transis- IN706  3/-|IN4062  S5/6| BFI6?  6/6| BYZI3  5/-
l;edblck 18dB. over main ap. Power requirements 25V. at tors (GET 114 or 81 Mullard OC81D and matched pair of OCS1, ;NZOSA 3i-12N4254  9/6 g;:gg ;‘: GETIO3 5/-
0 amp. - /P). it . @ Everythin, lied, wire, N70 4/ 8/6 /6| GETII3  4/-
PRICES: Amplitier Kit £10/10/0: Power Pack Kit £3/0/0; | oo, itlers cor 0. Compraroioig mbplied. wire, battery IN9ZS  Sis| ANZI3 2| BFIB)  is| apElos 86
Cabinet £3/0/0. ALL POST FREE. tions and elrcuit diagram 2/6 (Free with Kit). All parta sold 2N930 - 6/6| AAZIS 2/6| BFIS4  7/6| MPFIO3 7/
E‘i:')cu{;.ed(l;grzl,) coustruction details aud parts list (free with separately. SPECIAL PRICE 45/-. P. & P. 3/-. Also ready %:: :ﬂ :;: AAZI7 2/6| BFI94 6/6 MPFIO; 7/6
AES:)- bullt and tested 52/8. P. & P. 3/-. ACI07  6/-| BF224  6/6| MPFIO5 8/-
. 2NI1302  4/6| ACI26  4/-| BF225 /6| NKT2l6 10/6
T T AT Eil ARriArER KT W ASE e N i
. ML1. 4- P X 8 4/-[BF238_ 6/6 4
Heawy 8tin. metal turntable.  Low | Lol smpiner with ININE e/a| ACIEy 1ar| BEWEE 7/6| NKT2EA 46
flutter performance 200/250 v. shaded Sutigut] of 1€ wkta, fFom 101 ACI8Y 12— 2 y ;
motor (90 v. tap). Complete with P oo 2N1307  6/6| AC188  12/- B:xsg :A: NKT27! 4/6
latest type llzhtweight pick-up arm | Super n;,rodu‘;tbnpo( %:Hgg gl: Acvie Bo SFXII 5:6 NKP}G ‘46
and mono cartridge with t/o atyli for both music and speech, 2NI507  s/6 :g;:g ;:_ BFXI3 5/ zzn;s :v:
LP/°8 with negligible hum. 2NI6I3  6/6 1]
o ACY20 4/-| BFX29 12/6| NKT28!1 5/6
22 el - N SHASTl b-lene [N i
d 1 /- A 4/-| BFX35  19/6| NKT405 15/
and announcementa to N j— B
LATEST GARRARD MODELS. All typea avllabie 1000, 825, follow each otber. Fully P welisE L SRR ek
3000, AT60 etc. Bend B.A.E. for lateat Bargain Prices. || Mirouaed section wound 2N2147 17/6| ADI49  8/-| BEX6BA 14/6| NKT677 5/
output transformer to -
QUALITY RECORD PLAYER AMPLIFIER MK. II match 3.160  apeaker %m%:gg :3‘;: :3:2{ ;:: :E;‘g; .3{_ ::177:;.3 2,’3
A top-quality record player amplifier employing heavy duty and 2 independent vol- 2N2193  S/6[ AF) 14 s/_| BFX86 8/—| NKT80111
double wound mains transformer. ECC83, EL84, EZ80 valves. ume controls, and separate basa and treble controls are provided 2N2193A 5/6| AFI16 s T FX87 10/ 15/6
8eparate baaa, treble and volume controls. Complete with output . giving good lift and cut. Valve line-up: 2 EL84a, ECC83, EF88, 2N2194A 576 AFII7 s‘_ SFXEB 5‘_ NKT80112
transformer matched for 3 ohm apeaker. Bize 7in. w. x 3in. d. x. and EZ80 rectifier. 8imple instruction booklet 1/6 (Free with IN2217  6/=| AFI124 S“— BFX92A n/; 19/6
6in. h. Ready built and tested. PRICE 75/-. P. & P. §/-. parts). All parta sold separately. ONLY £7/8/8. P. & P. 8/6. 2N220 6’ Anzr 5/_| BFX93A 15| N T801)
ALS0 AVAILABLE mounted on board with output transformer Also svailable resdy built and tested complete with standard R AT 7 e s [ dase
:,nd&z -;ea;leﬂr ready to fit into cabinet below. PRICE 97/6. input sockets. £9/5/-. P. & P. 8/6. 2Ng20 - A:;gs |;‘_ 5:;:; :6 8A5 ;/5
—— | 4-SPEED RECORD PLAYER BARGAINS 2N2221 S/ AF239 12/-1 B /6] OA9 e
DE LUXE QUALITY PORTABLE B-PLAYER CABINET MK.2 Mains models. All brand new in maker’s original packing. 2N2 17 (N (A oAz s
Uncut motor board size 14} x 12in., clearance 2in. beiow E.M.I Model 999 Single Player with unit monnted pivk-up arm 2N o ASvaty el fry 8ﬁ79 s
Siin. above. Will take amplifier above and any B.8.R. or and mono cartridge £5.5.0. 2N2363 s’ ASVZB 66 Y l);z OABI Ilb
GARBARD Autochanger o aingle Plover Unit (except’ AT60 B.5.R UA25 with Iatest moto compatible Cart....... £6 19 6 P log ‘;; evse e 2.5,,;3 b A 1;_
or 8P25). 8ize 18 x 16 x 8in. PRICE 79/6. Carr. 9/6. All plus Carrisge and Packing 6/6. %:%ﬁ:g “’: Ag;;% |.|,;z g;;g{ :‘: 8:3? Hb
. 101 A /
HARVERSON SURPLUS CO. LTD. mssrormear |[13U50 G000 18008 do8M 12
ST ON, LONDON 1 PLYTO U.K ONLY.P. &, 3N3o0iA b~ Bax1a 3s|evie” 'viel omaor 31
: 01- PLY .K.ONLY.P. & P. | 2N2904A 8/~ BAXI6 2/9| BFY76 /6 OA y
170 HIGH " ,MERT ’ NDON, S.W.19  r1ei: o1-540 3925 ON OVERSEAS ORDERS | 2N2905 8/~ BAY3l  2/6|BFY7Z7 116/ OC26  5/6
S.A.E. all enquiries.  Open all day Saturday (Wednesday | p.m.) CHARGED EXTRA. | pees foigarie A6 Oevi0 |Rdlocae g
/= B8sSX19 5/6
men pclsce j R0 Bolock s
= BSX2l  B/- o
jasia sfaclly  uelatas soeloch 2
N Si-| 8 BSX27 10/6
I folacus awleicn sglocm 36
. s L E s Nowhere in the world can you buy 2N2926 :CI:& 45; :§§63 :g;: ocsl| 4/-
A semiconductors cheaper than from us. | We wilt also buy « Green 3/6/ pCl49 5/-)BSX6l 12/6| OC8ID 3/-
P.O. BOX 5 e are the .'zrgelt purchasers of | your surplus stock w Yellow l{l BCli82 4/6| BSX76 4/61 OC139 6/6
< manufacturers’ surplus stocks, and | —S us your . Qrange 3/—| gC183 4/6| BSXT7 8/~| OCl40 6/6
WARE, HERTS | can fulfil any requirements at . Red 2/9| BClig4 4/6| BSX78 8/~ 0 S5/6
TEL. WARE 3442 | competitive prices. S.A.E. for full lists, . Brown 2/6/ BCY30 7/6| BSYIO 5/6| OC201 5/6
y 2N3010 5/-[BCY3l  4/6[ BSYII 5/6( O0C202 8/6
OVER 3 MILLION SILICON ALLOY & GERM. TRANSIS- Vs”r":’é*.?n'fésdcﬁ"é?v 2N3053  6/6/BCY32  s/6lBSY26 4| FIA6A s/
E ’
TORS AVAILABLE FOR IMMEDIATE DELIVERY. AND CODED: SPEAKERS (3 ohm)
TO-5 CASE
MANUFACTURERS END OF PRODUCTION SURPLUS. Type No. PIVAmp  Each ?' x 5198, 7" x 4 ksf.;,}:;o;e,s- '3"25"8«: zz‘/o.zlaz;me.
. .. 16 0° x 6”378 X 47 23] T x 3727 " 23/6.
TRANSISTORS Qty. Price Qty. Price Qty. Price Qey. Price  |anloee  1og | (e Post and Packing 2/9 ’ '
Type and Conscruction 100 S00 1000 10,000 2N1597 200 | 10/6
Al. Germ. Audio. N.P.N. TO-! £3.10 €15 €25 €200 aNise  BR L =y THYRISTORS
A2. Germ. A.F. T0-5 £l £3 £5 £40 B;‘X;O-SOO 500 | :.'nvro | AMP: 50V 5/—, 100V 5/6, 200V 7/6, 400V 9/6.
A3. Germ. AF. T0-1 £l £3 £5 £40 BTX30-600 600 I . 28). LAMER S0V, 6] 1eCVAT (i, 200N 18155 40D VIDiSe
A4, Germ. R.F. 70-1 £1.10 £4.10. £7.10. £60 Equivatent BYT'917100RIK/=Teach:
AS. Germ. R.F. T0-5 £1.10. £4.10. £7.10. £60 TO-48 CASE (STUD) ZENERS
A6, Germ. V.HF.  TO-1 £3.10, £15 £25 €200 Type No.  PIV Amp E e
A7. Mixed Germ. A.F.-R.F. I15s. £2.10. £4 £32 2N682 50 16 1 WATT LO‘&. 2.7-33v 4/? t"(;éhlld il
AB. Germ. AF. 2G300 €2 £7.10, £12.10.  £100 2N68) 100 16 AT B R 9 20T ) 9 -
i 2N685 200 (6 400 M/W 5% STC 3.3-10 $/6 L9l4 /-
A9. Sil. Alloy £2 £7.10. £12.10, £100 IN687 300 16 250 M/W 10% 2.0-16.0V 3/~, L9213 14/-
Al to A7 Guaranteed 80% Good Trans. A8 & A9 Guaranteed 2N688 00 16
. 2N689 500 16
NO OPEN OR SHORTS ALL GOOD TRANS. 2N690 600 16 R.C.A. INTEGRATED CIRCUITS
mer ml Sumw amnn cumw
A A0 / A
TO-18 METAL CAN SILICON CA3014 30/ CA3036 20/ CA3021 42/6
> TROTED TRANSISTORS |/ | ILANAR TRANESTORE, verr [Toub.Case (STUO) OATA sheers O WP or G5
ONE PRICE ONLY PNP. NPN, o g00d. Type |vune No,  PIVAmM Each = |
each SILICON PLANAR I/- EACH each 2(?2..,.?3 Besrvl1{)0(§7"le°c:s" 500 pleces; |2{fi571 5047 .. 9= : .
BCIO8  2N696  2NI132 2N2220 25733 B RIcCegs INITT2 100 4.7 .. 9/6 Presets std., horiz. or vert. 1/6
BCi09 2N697  2NI613  2N3707  2N33I91 2NI1774 200 4.7 .. 12/6 Potentiometers, Log/Lin 3/3 each
HIGH QUALITY SILICON |2NI1776 300 47 .. 16/6 ; ]
BFYS0 2N706  2NI711  2N37I)  Tis44 Silvered Micas, up to 820pf. 1/2
BFYSI INT0B  2N2904 25102 2N2906 | PLANAR DIODES. SUB-MINIA- [2N1777 400 4.7 .. 19/- 2000 §.4 2/’
BFXB4  2N929  2N2905 25103 2N2907 | TURE DO-7 Glass_Type, suitable |2N1778 S00 47  ..125/6 Lyp to p.f.
BFX86 2NG3I0  2N2924 25104 2N2696 | replacements for OA200, OA202, [2N2619 600 47 .. 30/ in. Electrolytics, MFD/VOLTS.
BFX88  2N1131 2N2926 28712 2N3702 | BAY38, IS130, 15940, 200,000 to clear |BTY79-1S0 (50 4-7 .. 12/« 1/15 2/15 4/i5 5/15 10/1S 10/25 8/15 16/1S 25/10 32/I5
Beom Manufactuyersti Ove s funse 2N3703 | 3t £4 per 1,000 pieces. GUARAN- |BTY79-250 250 4.7 .. 14/~ S0/15 100/1S 100{12 30/10 80/6.4 2s£.4 100/6 320/10
Unniarked TEED 80% GOOD. BTY79-400 400 47 20/- ;%5017640#6 64/625/3540”'2”15/1?25;)/2/255 1’§o @ 7.sl /I|66ea§;1.
16=2/=  6.4/6.4= 5725 = —2/-
; ) 100/25=2/~  4/40=1/9  1000/25=5 100/50 =2/6
GERM. PNP AND NPN TRANSISTORS | QUALITY GOARANTECS SOMD o | Sub-Min. Plastic 30030 100012239 500/6cdj6  500/50 =47
TESTED, UNMARKED 1/6 EACH TO REQUIREMENTS | Amp Sil. Rect. 2522/9 500/25=3/9 250/50 = 3/9.
ACI25  ACY22 ACY36 NKT677  OCal i ; Type No. PIV  Each
ACI2e  ACY27 NETI4I NKT713 OCm | R030 iicon Diode. Fully Coded. pieces, | 104001 50 .. 113 VEROBOARD RESISTORS
ACI27  ACY28 NKTI42  NKT773  2G301 | QRPI2 Cadmium Sulphide Call. " | I1N4002 3 X 247, 3/ § wate 10%, 4d.
ACI28  ACY29 NKT212  OCM  2G02 | |34 9/ each; 25-99 7o each; (00-999 6/~ each; | 1N4003 Y ysn s o4
ACI30 ACYI0 NKT203 OC4s 2G303 | ),000 up 5/6 each. Made in Holland 1 N4004 Cutter 9/  and | wate, 6d.
ACYl9  ACY3Il NKT214 OC7( 2G308 | BY100 SIL. RECT'S 800 PIV 550 mA. 1N4005 o x 5%, 5/ 3 wate, /8
ACYZ0  ACYI4 NKT2IS  OC72  2G370 | 149 2/6 each; 50-99 2/3 each: 100.999 2/- each; | N4006 R S vatCilie
ACY2l  ACY3IS NKT271  OC7S 2G374 | 1,000 up 1/10 each. Fully Coded. 15t Qlcy. | 1N4007 5” x 2¢°, 4/3 |
3 Mt - . STAMP LOGUE
TRANSISTOR EQVT. BOOK Vast mixed Jot of subminiature glass diodes. Com ?’.ngalf’%osr:\rponenFuoR CATA 1/6 per order
2,500 cross references of transistors—British, E 2 g of Silicon, Germ, t Contact and Gold
. nigiThy Susopeany Bonded types plus some Zeners. 500,000 available at
American and Japanese. A must for every transistor user. Lowest of Low Price. A MAR A
Exclusively distributed by DIOTRAN SALES. 15/- EACH. 1,000 pieces £3.0.0. 5,000 pieces £13.10.0. 10,000 pieces £23. -
Post and Packing costs are continually rising. Please add 1/- 28 CRICKLEWOOD BROADWAY'
towards same. CASH WITH ORDER PLEASE. OVERSEAS QUOTATIONS BY RETURN SHIP- LONDON, N.W.2
SvLJ:EJ;rLlJTRYN QUOTATIONS FOR ANY DEVICE LISTED MENTS TOANYWHERE INTHE WORLD AT COST 01-452 0161/2/3 CALLERS WELCOME
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INTEGRATED CIRCUIT AMPLIFIERS
R.C.A. TYPE CA 3020 TO-5 encapsulated 12 lead Audio Amplitier

required 3 to 9V. PRICE 30/-, P. and P. 2/-.

GENERAL ELECTRIC TYPE PA222 Epoxy moulded four-in-line
8 pin package plus heat sink lead, equlvalent to six N-P-N
transintors, one diode and six resistors. Max. power output 1
watt. into 15 ohms. No transformer required. Full signal current
drain 155mA from a 22V source. PRICE 40/- P. and P. 2/-
Supplied complete with application data.

DRY REED INSERTS
Glasa drv feed Inserts approx. lin. dia. % lin. long with axial

SLIDEWIRE equlvaient to seven N-P-N Transintors, three diodes and eleven leads. One “make’ contact of 100mA. capacity at 50V. Can
WHEATSTONE reslstors. Maximum Power Gutput 550mW. Bandwidth 6 mc/s. be operated by permanent magnet or 30-30 Amp-turns feluy
Total harmonic distortion 1% Seneitivity 3.5mW. Max. peak coils. PRICE 18/- per doz., post free.
BRIDGE sigual input +3V. Max. signal current drain 47mA. Voitage

MULTIMETERS TYPE 108-1T

24-range precision portabie meter. 5,000 o.p.v. D.C. Volts
2.5-10-50-250-500-2600V. A.C, Volts: 10-50-100-250-500-2500 V.

D.C. current 0.5-5-50-500 mA. Resistance: 2.000-20,000 ohma-2
20 megohms. Power output caiibration for 600 ohms Iine,

GENERAL ELECTRIC TYPE PA234—Fpoxy moulded fourin- 3
£6/5/-. P.P. 7/6. Dimenslons: 7in. x 6in. + 3}in. Weight 3iIb.

line 8-pin package pius heat sink lead equivalent to seven transis-
tarn, three diodes and three resintors. The clrcuit is a complete
I-watt A.F. Amplifier and requiren only three resistors and three
capacitors. Power supplies § to 25V. Load impedance 8, 16 and
22 ohme. 1 watt output for 600mV input. PRICE 27/8 p.p. 2/-.

Battery Powered Portable Resistance Bridge, Range 0.5 to

50 ohms with multipller settings of 0.1-1-100-1000, providing

# measuring vange of 0.05 to 50,000 ohme. Accuracy In the
dle 3 ranges—0.5% approx. PRICE £1515 O TYPE MFI6

D.C. Voltage range 0-0.5-10-50-250-500V.

A.C. Voltage range 0-10-50-250-500V

D.C. current ranges: 5004:4-10-100mA.

Resistance ranges: 100M 0-1M 3 The meter s also calibrated for

SILICON MICROALLOY JUNCTION DIODES
WIRE ENDED, FOR USE UP TO 20 MC/8

THYRISTORS

Low current

D223, 50 p.i.v. 50mA J- . P capacity and output level mesnurements. Sensitivity 20000 V.
D2234, lt':o v 2 g',_ Blu‘e spot; 200 piv 5 amps. Gate Voltage 3.23V at A Accuracy i-‘l.ob', for D.C. and +4% for A.C. measurements.
D223B, 150 p.iv. 2 | A 12/8 Dimensione: 4}in. x 3iin. x 1}in. Price £4/5/-.
= igh eurrent
CR 80-021A. 80 Amps. 25 piv 25/-
CR 100-151A 30/-
CR 1003154 100 Amps. 250 biv 2o HEN ORDERING BY POST PLEASE ADD 2/6 IN
SILICON ‘TOP HAT' CR 100-215A, 100 Amps. 250 piv = wi
boinente, et e Gl isois; o amet B | MY IEING RNETOsmar
D236V 300 p.Lv., 300mA D.C. 2 CR 100-101A, 100 Amps. 400 piv 80/- NO C.0.D. ORDERS ACCEPTED.
8pecial quotations for quantities of 100 or more. CR 100-501A. 100 Amps. 500 piv 70/- ALL MAIL ORDERS MUST BE SENT TO HEAD
Fot all CR series Minimum gate firing voltage 1s 3V at 150mA OFFICE AND NOT TO RETAIL SHOP.
B gk 0 e o KT 0 T 19 Uil e
OB2 @/ |BAK5 _5/- |8EV5 18| KT63 6/-| PL33 7/~ [ UAF41 @/-
wmorun.fimel  FULLY VALVES i o ns g W g
oc3 B6AMS - 6P5G A KT88 - PL83 .| UBC81 8/
ocs ‘e saxs &ema 'S GUARANTEED FIRST QUALITY [ 28 fi2 8- Uave oo
1AT0T 76 dANS 10 eFl1 8 BRAND uEnol, | PLSA 68| UBFE) 9
1AD4 15/- | 6AQ5 8/~ |6Fi3  8/8 MH4  7/-| PL504 15/- | UC92 @/~
1B3GT 7/~ 6AQ6 10/- 6F14 12/-(10C2 10/-119G6 25/-|75C1  B/- 5544 120/- | A2203 19/- | DKo 10/-| EBCL 8/8| EF36 5/- (EY88  8/-|MH4L 9/- PMB& ~8/-|UOCB4 9/-
1C8GT  b/- | 6AR5 8/~ 6F15 11/-110D1 8/- | 20CV @2/ 80 /- | 5545 150/- AC/BL 7/- DKst /- EBC8I /- EF37A 8/- EY91 4"- MHL4 7/- PY3l 5/- UCC8s 7/~
14 3/- 6ARd @/ 6FI7  §/-/toD2  §/- 20D1  9/- | 83 15/- 5551A300/- AC/HL/DD #DK®2 8/3 EBFS0 7/8 EF3y  8/. EZ40 7/6/ML4 8/- PY32 10/-| UCF80 9/8
INSGT 8/-| 6A85 @/ 6FI8  7/6/10F1 18/ 20L1 18/- 83A1 12/8 5057 80/~ 8/- | DK96 7/8 EBFS3 8/- EF0  9/- EZ41 8/6 ML6 7/- PY33 12/-| UCH2l 9/6
1R4 /- |6AB6 7/~ |6F23 15/-10F9 10/- | 20Pl 10/- B3V '10/- 5642 11/~ AC/AL/ DLs6 5/ EBF8y @/- EF4l 9/- EZ80 b/- MBPEN/T | PY80 5/¢ UCH42 9/8
1R /- | 6AS7G 15/~ 6F24 13/-(10F18 7/@ 20P3 12/- 85A1 7/8|5651 7. DDD 10/~ DL6S 13/- EBL1 12/- EP&2 13-|E281 5/ 10/- PY81 5/@ | UCH43 10/~
182 8/- BATS 4/@|6F25 14/-/10Lt  7/@|20Ps 10/- | 85A3 7/8 /5684 9/ AC/8G 13/- DL®1 /- | EBL21 11/~ EF50 b/-| EZ80 46 MT17 80/- PYS2 5- UCHSI 6/8
1824 6/ GAU4GTA |6F28 13/- 10LDI110/- |20P5 19/- 90AG 48/- 5670 10/- AC/THI 8/- DL92  6/- EBL31 24/- EF54 10/- FG17 80/- ORPI2 g/ PYS3 @/ | UCLSI 10/-
184 5/ 9/- (6GHS 11/-/10P13 12/- 25BQ6 12/- | S0AV 46/- | 5672 8/ | AC/VP2 DL9: 4/- EC88 11/8 EF80 4/@ FW4/500 ~ORP6O 8/- PY8S 7/ UCL82 7/-
188 %6 6AUSGT . 6GK6 12/- 10P14 18/-|25C5 9/~ 80C1 192/- 5684 115/- 15/- | DL94 ¢/@ EC88 1}/- EFS3 9/8 ..o 12/<|/ORP61 5/-| PYS01 14/-| UCL8S3 9/6
T A ue 20NN IL-lox, 17/6 200UC 18 Secu BB oM gac ACYMLON DS U8 KGCk 18-|RRas ©f | oo bABcssy@ Fase 3| U 10-
-6 A E - - A E, o . - . =
1825 89//6 g:gg lg)/é ggm‘ :55/3 }}g-’» egl- ggé;o 8/- 1115.«;2 lsl'e 5751 11/- . 90/~ Duug %s’;f,- :‘gg 1;:- gggly g;- a180/2M PC86 111/5 quoal-mA g;‘_w 10/-
= 3 /= 8/- 1501 J- | 5763 /- | ARP12 5/8  DLS81 - E - /= PCHO 8, 05/~ 80 7/~
15" 93 | CAXIOTE |GKear DI 12ABT G- - lyy. isecs 1o 2.’;?3,\%85‘ g ie purs "G |Looh oip| Xy Yoo leoces g eaveties |Urs g
- - - - L. /i - Y; 4 - - ! b -
2A3 8- - |6K7 .. 8/-/12AC6 /- | 26A7GT 262B  35/- | 5840 20/~ | AWE /6 | DY86  @/- EOC84 5/8 | EF94  §/- 1 GCl0/4B PCCRY  9/68 osmoonf- ul4l  9/8
2A4G  35/- | 6AXBGT GKSG 4/-|12AD8 6!- 267B @0/~ | 5842 80/- AZ1 8/- DY87 @/8 ECCS85 5!’- EF95 5/- 45/~ PCC18910/-' Q81202 10/- ULB4 @/8
e 8, (0 I 0N 76 w T, e s A 190 BYeNC U LR M (99 00 RSRIST SRRl B
2C19A140/- | 6B4G 15/- |6L1 _ 13/-|12AQ5 7/- 20Ci 45/ 307A 10/- | 5881 17/8 AZ4l 7/6 E 20/- | 3/@ EPYR 12/- GCI0A 25/-(PC Qvos12 | UMB4 -
2C40 - 6B7 7/- |6LBGT 8/6 12AT6 4/6 30A5 /- | 310A  25/- | 5886 '40/- AZ50 10/- | E8OCF 27/8 ECC18910/- EF183 8/ | GC10B 35/- 14/8 12/- | UUS  §/-
20 4Ql- ebso  2/g L7 @ I2ATI 8-/ 3CL 618 SlA Bpi-léwio T Cla 8O- |BROL 171 EOCSM1A-| BCY SHB OCNRL  TOrm /3| GYoima | UUL 10-
-1 6 2 . d 3 - - 3 o
e AR A R R Vi 197 SIREO" ROE 8 ovialf VYN o8
205 - /8 GT 6/6 6 5/@ | 30C1 - (al F86 8/8| QY4-250A | UY1l 20/-
gclglt 12;- SRS 145/18 611:;5 11/- :::;70 2%/,- 0Bs - - | BECAUSE OF INCREASE IN PURCHASE ﬁﬁ,’ff, g/é ons~su15§/é\mm§7m15” - A C T
2823 35/& 6BG6G 11;- 6F28 1131;6 1247 ]%/'é 30FL12 5[’; TAX A:%IMP%R'II' I:_iSJRIC(':I'ICXlSSl\’NE EL3$ g;g gm'gAl 0" mlgl/: QY4 3100/_ Ui e
2E26 2 6BH6  8/- |6Q 7/~ 124 /= 17, ARE FORCED T N DUCE R- S / /- PCF802 9/-| R10 17/8 UY85 @/-
2X32 5/- 6BJ6 - {6R7 7i-/13B4A 9/8  3IOFL13 8/- EL38 22/8 GRD?7100/- PCF80514/- R17 /- | VU11
3A3  11/- 6BK4 28{'- 68A7  77/-/12BA6 %/- sorrag o CHARGE OF 1d. PER SHILLING. THIS | ki41 "§/8 asioD 50/ pcmoﬁi_ nol-mo} VU120 183/1?
A4 4. cBiiA 9 08CT 1g- 1mA7 o 146]] SURCHARGE MIUST BE ADDED TO | iidt 197 G4ick 36 ""™i46 aps §3: Vuise 8-
Shas 5. Bxe ‘TG (o) 30 i2nY7 10- soL17 18- THE FOLAL OF BACH) ORDNS.- KLt 16 G54k 50 o yy. Beel BE|wior 7h
2 = - 14 - /- - - = N
3C45 80/~ 6BN8 8- BRK7  @8/- 12CUG 1b/- | 30P12 15/- EL85  7/8  GTE130T L80 15/~ 'mo:nosl w729 13,.
3D21A 40/- 6BQS 12/- [68L7GT 6/~ 12E1  20/- 30Pi9 14/- ELBS 8/~ 15/- PCL81 ~9/- 100/- | X65 9/-
3K28 @0/~ 6BQ7  7/- |68N7GT5/6 12K5 10/- | 30PL1 15/-|313C 25/- | 6064 8/~ | C3JA 115/~ | ESIL 20/- | EOC80714/- KL%  8/- GUs0 35/- PCL82 7/~ TH233 7/-| X76M 7/8
3Q4 7/6 | 6BR7 16/- |68Q7  7/-|12K7GT 7/- | 30PL13 A 35/ | 6073 9/- |CBLI "15/- | E83F 20/- ECF80 @/ ELS5 5/- Gz30 7/- PCL83 g/@| TH2321 7/-| XBl  15/-
384 8/- | GBRS 12/8 68R7  7/- 12K80T 8/- 17/8 | 329A 30/~ 6074 9/@ CBL31 15/- | ESL 8/ KCFs2 6/@ EL360 22/-| gz32 _9/8 PCL84 8/- TP2620 7/8 | XCl1 12/6
3v4  @/@|6B87 25/- |6T8 8/-|12Q7GT @/- | 30PL14 715A 40/- 6080 27/6  CCH35 9/-| ESSC 23/- ECFS3 14/- ELS00 17/-| GZ33 13/6 PCL35 8/8| TT15 85/- | XC12_"8/6
4832 80/- | 6BW6 13/8 6U4GT 182/-/128C7 4/8 14/-|713B  70/- 6146 27/8 CL33 15/- E8S0C12/8 ECF88 9/8 ELSU3 12/-| GZ3¢ 10/-|PCLAG 8/8| TT21 j- | XCI2T §/-
ATHA /- | 6BW7 12/- (6U8 '8/8/128F5 /- | 35A3 9/~ 715C 80/- 6350  4/-|CY3l 7. ES0CC 8/8 ECF20013/- ELS21 10/- HABC80 8/- PCL88 17/-| TZ40 70/ XCi5_ 4/8
SR4GY 10/~ | 6BX4 4/8 [6V6GT @/- 128F7 /- | 35B5 12/- 804 /- | 6360 25/- DASO 4/~ E9IH 9/- ECF20113/- EL&23 17/- HBCYO 4/8PCL8 U18/20 12/~ | XCI5T )~
8U4G  5/6 6BZ6  @/- |6X4  4/6/12847 6/-|35C>  8/8 807 9/~ 6807 150/- DAF010/- | E®2CC @/ ECF ELL80 15/- HBCO 5/8 17/¢/ U189 40/- XC23 17/-
5U4GB 7/- | 6BZ7 10/- |6X5GT 5/- 128H7 4/ 35D5 12/- 811A 30/- 6922 12/6 DAF4110/- E130L ECH35 11/- EM35  9/- HF93  @/-/PCL801 15 U22 /- XN3 29/-
5vV4G 7/ 6C4 5/8 |6X8 1/- 128J7 4/8 | 35L6GT 8/- Bl12A 80/~ | 6923 85/- DAFY1 4/8 100/- ECH42 10/- EM80 7/-| HF94 5/~ PEN4A 7/8| U25 14/8 Y61 9/-
5Y3GT 5/8 6¢8G _5/8 |6¥6G 11/8/128L7GT 35W4  4/8 8i3 5/- | 6939  40/- DAF92 8/@ E180CC 8/- ECHS! 5/3 EM8L 7/8| HKs0 @/- PENSDD ~ U26 14/8 Y65 5i-
523 8/- | 6C® 173 71;.'3 10/~ 7/8 | 3523 10/- g‘}g 25/~ ;o‘zg 8- gé;'ow - Ei?’;&‘z’s’f‘ gggga I3 :ug; 17!— g{gfibng/- - -1 u31 8/- | 2309 8/
Py b - SoZ4q 4~ BB 801|710 B Domes 3| Eleir 8- | KGLes - ENS3 8O- | HLAl. o/ PENaDO|uss 30/ | 2319 55/
6A8G 5/6|6CH6 11/- 7C5  13/8/128Q7 7/6 8/ 837 15/ 7361 10/ 100/- | EL88CC15/~ | ECL8) 7/6 ENSI /- | HL43DD8/- 19 V76 4/-1Z700U 8/
GAB4 8/8|6CL6 Bi-|(7K7  10/- 128R7 §/@ HSZ5GT €-|845 200/ 7581 22/6 DET23 ESIOF 57/8 | ECL82 @/- EY51 7/-|HL®2 /- puN4s 7/- UBl 10/ | Z700W 15/
6AB7 /- | 6CW4 12/- |7TN7 17/6/12BY7 /- | 50AB 12/- 866A 14/- | 7588 22/8 Dsn‘low- :2{;2 85/~ Ebgﬁi 10/- EY80 8/8 | HL94 10/- PEN383 g/- U9t 14/- Z719  4/8
PACOET o - | 8D06 1306 1% 13‘/-|:§l§; s e A el R e 10/~ | EABCS0 81 | BOLSS e EYSL  7/- HL133DD | pENass g U1 8- 7129 - /-
= = ‘" a = e o A, - A
oact 5 GDRe Y2 17ve 151187 130 S3KU 1316|927  BO/- 8005 110/~ | DF9S 7/ EAFe 9/ ECLSS 8- Lios 10/ 10/~ ppNas3pD | U282 8/- | Z800U 30/
6AF4A 9/- 6DQ5 22/- 7Z4 7/6/19AQ5 8/- 58CG 45/- | 931A @5/~ 9002 5/ DHS81 10/- EAF801 ECLLB00 Y84  9/8 KT8 35/ 10/- Usol 118 Z8olU 30/-
6AG5 3/6 | 6D84 15/- |9BWE "i- 19E2 12/8 75 9/~ | 1805 7/6 9003 9/- DHI01 9/- 10/- 20/~ EY86 6/8 KT33C 12/- PENDP U403 8/- ZB03U 18/6
6AG7 6/9 | 6DT6 8/ 9D 3/6/19G3 65/~ 75B1  8/@ | 2050 15/- | A2134 10/~ | DK32 7/8 | EBC33 8/- | EP9 8/~ EYST 8/-| KT36 17/8| 4020 10/-/ U404  5/-| Z90OT 13/~
WE WANT TO BUY:

Head Office:
44a WESTBOURNE GROVE,

Tel.: PARK 5641/2/3

Cables: ZAERO LONDON

Retail branch (personal callers only)
85 TOTTENHAM COURT RD,,
LONDON W.2.Tel: LANgham 8403

723A/8; 2K25; 4C35—50/- paid subject to test.
Please offer us your special valves and tubes
surplus to requirements.

LONDON, W.2

A.R.B. Approved for inspection and
release of electronic valves, tubes,
klystrons, etc.

Please send foolscap s.a.e. for full list of valves, tubes and semiconductors

WW—132 FOR FURTHER DETAILS
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Has red tape been
complicating your procurement of
electronic components

from the U.S.A.?

Procurement of ‘
American-made elec-

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

For whatever you may need in electronic components
from the U:S.A., Milo International can satisfy your re-
quirements with prompt delivery, at direct factory prices,

from a huge in-stock inventory of thousands of components
made by the leading American manufacturers including this

partial listing:
Amperex
Amphenol
Arrow-Hart &

Hegeman

Bourns
Burgess
Cannon
Centralab
Cinch-Jones
Clarostat
Cornell-Dubilier
Corning
Dale Electronics
Delco Radio

WW—133 FOR FURTHER DETAILS
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Eimac
Electrons, Inc.
Erie
General Electric
Hardwick Hindle
Hickok

L.T.T.

J.F.D.

Kings,

Littelfuse

Mallory

Oak

Ohmite-Allen Bradley
Potter & Brumfield

R.C.A.

Raytheon

Simpson

Sola

Solitron

Sprague

Stancor

Superior

Sylvania

Texas Instruments
Transitron

United Transformer
Vector

Xcelite

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

I LO International

World-Wide Electronic Component Suppliers

325 Hudson St., New York, N.Y. 10013/ Tel 212-824-5000/ Cable MILOLECTRO, N.Y./Int’l. Telex 62528 or 620715
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CLASSIFIED ADVERTISEMENTS

DISPLAYED SITUATIONS VACANT AND WANTED: £6 per single col. inch.
LINE advertisements (run-on): 7/- per line (approx. 7 words), minimum two lines. Advertisements accepted
Where an advertisement Includes a box number (count as 2 words) there is an additional charge of 1/-. up to MARCH 6 for the

5 5 - : : APRIL issue, subject to
iﬁﬁﬁgdbir',sfg?ﬂz' 15% is allowed on orders for tweive monthly Insertions provided a contract space belng available.

BOX NUMBERS: Replies should be addressed to the Box number in the advertisement, ¢/o
Wireless World, Dorset House, Stamford Street, London, S.E.l.
No responsibility accepted for errors.

JUNIOR TEST ENGINEER

Duties include the responsibility for
routine measurements in connection with
the manufacture of Tape Recorders and
Record Players and assistance in the
technical control of the factory. Previous
experience of Radio or Television desirable
but knowledge of other electronic pro-
ducts could be a suitable qualification.
Gha gt man. Appicaion 1 wriing COLOUR TELEVISION
the right man. Applications in writing L
please to:—
FAULTFINDERS & TESTERS
British Radio Corporation,
Denton Island, Newhaven, Sussex.
— — We have a number of vacancies in our Production Test Departments
for experienced faultfinders and testers.

Independent Television News Limited \ o . , .
e & Knowledge of transistor circuitry and experience with Colour Receivers
together with R.T.E.B. Final Certificate or equivalent qualifications

SUPERVISORY ENGINEER required.

with detailed knowledge and practical These will be staff appointments with all the expected benefits.
experience of Colour Television Engineer- g .
ing including semiconductor and inte- Applications to:

grated circuitry techniques. Applicants Works Manager,

should have an ability to impart this 2 £ Rl 3
knowledge formally or informally. The Rediffusion Vision Service Ltd.,
successful candidate will be responsible Fullers Way South,

to the Chief Engineer for Vision Mainten- 5
ance Setvices. Ho will wark e frowrs Chessington, Surrey (near Ace of Spades).

required by the post but it is envisaged Phone: 01-397 5411
that these will be on a five day week basis.
Current ACTT Salary £2,458 per annum

(revised rates under negotiation). Per-

manent post. Pension Scheme and Free

Life Insurance.

Candidates should telephone or write to . . .

the Personnel Manager, Independent

Television News Limited, Television
House, Kingsway, London, W.C.2.
Telephone 01-405-7690.

BERMUDA VABANBY— We are planning a considerable expansion of our activities and have

ELECTRONICS ENGINEER the following vacancies:
A qualified technician is required for I. A SENIOR ENGINEER

workshop and field maintenance work in to have control of all aspects of systems design, planning, estimating,

Bermuda. The majority of the work is In . . o B
TV and Radio, but there is also a require- installation and commissioning.

ment for work on speciallst equipment for

transmitting stations, hospitals, ship-to- "- ENGINEERS

;’1‘;’;‘*‘5';:’;?‘;”’:3”"‘* radar, etc. A single capable of undertaking either:
Remuneration by way of basic salary and (a) SyStem plafm'"g ar_ld estimating.

incentive bonus. A good man can expect to (b) control of installation work.

earn in the region of £1,750 per annum. 1ssioni 3
s, il sitially, & B or (¢) test and commissioning duties.
minimum of one year and passage to . b
Plarmuds. will e p:id by thepco,fpany_ Cand_ldates for_ these appointments must have a good background of
Comepletion of 3 consecutive years service practical experience in this field of work, and an up-to-date knowledge

with the Company will qualify for payment . .
of return passage. of techniques and equipment.

Application in own handwriting should Applications, which will be treated in strict confidence, should be
give full personal details, with age, educa- sent to:
tion, academic qualifications, experience
and previous appointments, with refer-
ences, and should be accompanied by a
recent photograph. Forward to:— BR'T'SH RELAY
General Manager, The General Manager,
BELL SERVICES LIMITED, Special Services Division,
P.O. Box 98, Paget, Bermuda. British Relay House,

41, Streatham High Road, S.W.16

WwWWW . americanradiohistorv.com
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GOVERNMENT of HONG KONG

REQUIRES

CONTROLLER

(Police Telecommunications)

on confract for one tour of 36 months in the first instance.
Salary in scale rising from $3730 a month (£ Stg. 3077 p.a.)
to $4430 a month (£ Stg. 3654 p.a.). Low Income Tax.
Terminal Gratuity of 17%, of total salary drawn. Free
Passages. Furnished accommodation at moderate rentals.
Generous leave. Contributory pension scheme available in
certain Circumstances.

Candidates, preferably 45 years of age, should be corporate
Members of the Institute of Electrical Engineers, should
have at least ten years experience in Telecommunications
Engineering in an executive capacity with an expert know-
ledge of maintaining and installing V.H.F. and H.F. radio

equipment and ship-borne radar. Candidates possessing
equivalent alternative qualifications and suitable experience
may be considered for appointment.

The officer will be required to detail the planning and
processing of technical requirements and supervise the
Communications Section including Radar Workshops.

Apply to CROWN AGENTS, M. Dept., 4 Millbank, London,
S.W.1.,for application form and further particulars, stating
name, age, brief details of qualifications and experience
and quoting reference M2R [680607/WF.

The Stock Exchange require two

Television
Service Engineers

Later this year, as the Stock Exchange continues its programme of moderni-
sation, a closed circuit television system is being installed for the display of

market prices.

To maintain this system, two experienced Television Service Engineers are
required. Appropriate Television and Radio servicing certificates are essential,
and applicants must be able to prove their ability as competent Service En-

gineers by suitable trade test.

Attractive salaries are offered in the region of £1,500-£1,600 p.a. with these
positions and fringe benefits include a non-cantributory pension scheme.

Applications giving brief details of qualifications and experience should
be sent to: The Personnel Officer, Council of the Stock Exchange,

671 Threadneedle Street, EC 2.

wWWWwW . americanradiohistorv.com
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ELEGTRONIC TEGHNIGIANS

Marconi

Can offer you

NON-TIED HOUSING IN A NEW TOWN
ATTRACTIVE SALARY
ANNUAL SALARY REVIEWS
GOOD WORKING CONDITIONS
37-HOUR WORKING WEEK

At Basildon we have a number of vacancies for
technical test staff to work on advanced aero-
nautical electronic systems, maintenance and
building of test equipment and other major
projects. These positions will be of particular
interest to men with experience of transmitters,
receivers, aerials, closed circuit T.V. or digital
systems.

Please telephone or write for an application
form to:—

Mrs. B. Bridgen, Personnel Officer, The
Personnel Dept., The Marconi Company
Limited, Christopher Martin Road, Basil-
don, Essex. Phone: Basildon 22822.

RADIO TECHNICIANS

with sound knowledge of at least three
of the following types of equipment
required immediately for Meteorological
Office Ocean Weather Ships: Single Side-
Band Transmitter, Radar (Navigational),
Radar Height Finding, Echo Sounders,
Radio Receivers, Automatic DF, VHF and
MF Low Voltage Servo Recorders, Digital
Telemetering Equipment.

Salary scale £782—£1304 per annum
according to age, plus £120 overtime
allowance. Free food and accommoda-
tion provided on board ship. Applicants
must be natural born British subjects.
Full details from Shore Captain, Ocean
Weather Ship Base, Great Harbour,
Greenock. Telephone: Greenock 24291.

APPOINTMENTS

ELECTRONIC
ENGINEERS

The Redifon Group of Companies require
experienced engineers with an electronics
background who like to get things done. There
are several vacancies and these will appeal to
you if you are currently holding a position of
Project Manager, Project Engineer, or
Designer, especially if you are concerned with
complete systems of some kind.
Experience and an ability to get on with the job
are more important than formal qualifications,
and you will be judged entirely on the basis
of what you can do.
If you are looking for a challenging career in
the Electronics Industry and have mature
experience in one or more of the following
fields we would like to hear from you:

ANALOGUE GOMPUTERS
GOMMUNIGATIONS
DIGITAL COMPUTERS
RADAR
SONAR
V.HE

The jobs will carry good salaries and assist-
ance with re-location expenses may be given.
There is a contributary pension scheme
coupled with free Life Assurance. Good
welfare benefits and sick pay scheme.

Piease telephone or write, quoting ref RSD/169 to:
R. F. Goodsman, General Manager,
REDIFON LIMITED,

RADAR SIMULATOR DIVISION,
Kelvin Way, Crawley, Sussex.
Telephone: Crawley 30201 Ext. 1
(I possible. give a telephone number where you can be contacted)

REDIFONEN

A Member Company of the Rediffusion Organisation.

WwWWW . americanradiohistorv.com
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TEST ENGINEER

We require a keen young Audio Test Engineer to work on high quality
professional transistorised mixing desks for use in television and sound
broadcasting and recording studios.
Experiencein this or a similar field is desirable, although a man with the
basic knowledge of semi-conductor circuitry would be considered.
Above all the person we are looking for should be reliable and accurate
in his work. Apply to:

W. Tory, General Manager,

Neve Electronic Laboratories Ltd.,

Cambridge House, High Street,

Melbourn, Nr. Royston, Herts.

ASSISTANT
PRODUCTION MANAGER

Assistant Production Manager required
for factory in West Africa assembling radio
and television receivers. Practical ex-
perience of all aspects of line assembly and
testing required, with ability to plan assembly
line and control staff. Excellent opportunity
for young man to assume early responsibility
and earn good salary.

Tours of 15 to 18 months with generous
paid leave. Furnished accommodation
provided.

Details of experience to Box 5053 c/o
Paper.

OPPORTUNITIES WITH

WEMBLEY

Test methods
development/liaison
engineer

To assist in planning the provision of test facilities and devising
test methods for use in Production Test Department dealing
with wide range of communications transmitters and receivers,
data-handling equipment, radar, and various electronic aids.
Liaison with development engineers to solve technical problems
encountered during production. Wide production test experience,
or relevant technical experience in the Regular Forces. HNC
would be an advantage.

Test engineers

With knowledge of Circuitry and able to undertake testing and
fault finding of a wide range of communications transmitters
and receivers, data-handling equipment, radar, and a variety
of electronic aids. Should have previous production test
experience or similar experience as ex-regular Forces’
Technicians.

Salaries will be negotiated according to experience and are
reviewed regularly. Excellent Contributory Pension Fund and
Life Assurance Scheme, 37-hour week.

Please apply by letter quoting REF/WW/2, giving age,
education, experience and present salary to:

D. M. McPhail, Personnel Officer
Aosiien The Marconi Company Limited

Lancelot Road, Wembley, Middx.

www.americanradiohistorv.com

SIGNALS ENGINEERING
LABORATORIES
R.A.F. Northolt
RUISLIP, Middlesex
Ministry of Defence (Air Force Department)

ELECTRONICS ENGINEERS (graded
Experimental Officer) for work on

(i) Radar and Navigation Aids, Air Traffic
Control and Blind landing. Experience of
Microwave measurements and pulse tech-
niques essential; knowledge of display
systems desirable.

(ii) Telecommunications, Navigational Aids,
Telemetry and Data Processing. Experience
of HF, VHF, UHF and line communications
and knowledge of digital techniques essential;
familiarity with integrated circuits desirable.

The work involves circuit design, laboratory
measurements and field investigations. Some
outside duty at R.A.F. Stations at home and
abroad will be involved, and an ability to
maintain good relations with service personnel
at all levels is necessary.

QUALIFICATIONS: Degree, H.N.C., or
equivalent in appropriate subject.

SALARY (Outer London) (minimum age 26):
£1,589-£1,985.

Prospects of permanent pensionable appoint-
ments.

APPLICATION. FORMS from the Head of
Laboratories at the above address. Closing
date 6th March, 1969.

. City of Liverpool
Education Committee

LIVERPOOL REGIONAL
COLLEGE OF TECHNOLOGY

Byrom Street, Liverpool, L3 3AF

Dept. of Navigation

LABORATORY
TECHNICIAN

(Grade T3—£895-£1,055 per annum)

Applications are invited for a full-time
appointment as Laboratory Technician in
the above department. Candidates should
have O.N.C. in Electrical Engineering, or
an equivalent qualification, a good elec-
tronics background and preferably ex-
perienced in radar.

The department is equipped with 4 line
radar sets, 2 radar simulators and other
electronic navigational aids.

Application forms (obtainable from the
Director of Education, Education Offices,
14 Sir Thomas Street, Liverpool, L1 6BJ)
should be returned to the Vice-Principal
by 24 February, 1969.
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RACECOURSE
TECHNICAL
SERVICES LIMITED

Require an

AUDIO ENGINEER

at their Headquarters at Raynes Park, S.W.20. Must have
good theoretical knowledge and wide practical experience
of maintaining all types of Public Address and Sound
Distribution equipment. Some construction of special
units involved. Occasional visits to racecourses through-
out the country required. Clean driving licence therefore
an advantage. Preferred age 25-45. Salary £25 to £27
per week. Good working conditions. Canteen facilities
available. Contributory pension scheme after qualifying
period.

<<

Applications in writing with full details to Secretary.

88 Bushey Road, Raynes Park, London, S.W.20.
01-947 3333

RACECOURSE TECHNICAL SERVICES LTD.

MEDICAL RESEARCH COUNCIL
CYCLOTRON UNIT,

Hammersmith Hospital. London, W.12. invite applications
for the following posts.

GRADUATE ELECTRICAL ENGINEER

Age 21-23, with a good honours degree, required to assist in
accelerator development. Initially the work would entail
development of lon Sources for the M.R.C. cyclotron with
opportunities in design and construction of special magnets,
beam transport systems and data handling techniques.
An interest in gaseous discharges, electromagnetism or
electronics would be an advantage. Starting salary (under
review) £1,110-£1,240 according to age. 30 days leave.

ELECTRONICS ENGINEER

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 construction 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
£1,109-£1,468 according to age and experience.

JUNIOR TECHNICAL OFFICER (Electronics)

Age 20-25. Two ‘A’ levels or H.N.C. depending on age.
To help with development and construction of electronic
equipment of widely varying type for use on M.R.C. cyclo-
tron. Starting salary £838-£1,109.

Initial application, giving career particulars, should be sent
to the Director, M.R.C. Cyclotron Unit, Hammersmith
Hospital, Ducane Road, London, W.12.

APPOINTMENTS

Technicians

enjoy exciting new scope now in

AirTraffic Control

There are opportunities in the National Air Traffic
Control Service, a Department of the Board of Trade,
for you to play avital part in the safety of Civil Aviation.
You'll work on the latest equipment including Com-
puters, Radar and DataExtraction, Automatic Landing
Systems and Closed-Circuit Television, at Civil Air-
ports, Air Traffic Control Centres, Radar Stations
and other engineering establishments, including
Heathrow, Gatwick and Stansted.

If you are 19 or over, with practical experience in at
least one of the main branches of telecommunications,
fill in the coupon now. Your starting salary would be
£869 (at 19) to £1,130 (at 25 or over); scale maximum
£1,304 (rates are higher at Heathrow). Non-contribu-
tory pensions for established staff.

Career Prospects. Your prospects are excellent,
with opportunities to study for higher qualifications
in this expanding field.

Apply today, for full details and application form.

Write for details to: Mr. T. H. Mallett, B.Sc. (Eng.), C.Eng.,
M.LE.E., Room 705, The Adelphi, John Adam Street,
London W.C.2, marking your envelope ‘Recruitment’.

Name

Address

Not applicable to residents outside the United Kingdom.

RWW 9

NATCS National Air Traffic
Contro! Service mms mm mmwd

———————————
SISO ——
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ASSISTANT SIGNALS OFFICER
METEOROLOGICAL OFFICE

MINISTRY OF DEFENCE (AIR FORCE DEPARTMENT)

ELECTRONIC EMNGINEER (man or woman, aged at least 23) for a post of Assistant
Signals Officer at the Meteorological Office Headquarters in Bracknell, Berks.

Duties relate to the planning, provision and installation of meteorological landline and
radio telecommunication systems embracing transmission by both low/medium/high
speed data and analogue/digital facsimile, and including facilities for reception from
satellites. A particular objective will be to automate the U.K. system making optimum
use of computers.

Qualifications: Either (a) Corporate Membership of the Institution of Electrical
Engineers, the Institution of Electronic and Radio Engjneers or the Royal Aeronautical
Society, or exemption from their examinations, or (b) 1st or 2nd class honours degree in
Electrical Engineering, Physics or Applied Physics, together with at least 2 years’ training
and experience in Telecommunications or Electronic Engineering. Wide knowledge of
telecommunications and aptitude for planning, including some experience of planning for
automation in telecommunications essential.

Salary (national) : £1,087 at age 23—£1,761 at 34 or over (possibly higher if at least 35),
Scale maximum £2,065. Non-contributory pension.

Write to Civil Service Commission, Savile Row, London W1X 2AA, or telephone
01-734 6010 Ext. 229 (after 5.30 p.m. 01-734 6464 “Ansafone” Service), for application
form, quoting S/6960/68. Closing date 25th March 1969. Candidates who have
already applied should not do so again.

GRUNDY & PARTNERS LTD.

require

ELECTRONICS INSPECTOR

The man required must be fully experienced
and capable of working from circuit dia-
grams. Mainly semi-conductor equipment.
Excellent rates of pay. Knowledge of E.l.D.
procedure an advantage but not essential.
Apply to:

Mrs. Lloyd,

GRUNDY & PARTNERS LIMITED,

3 The Causeway,

Teddington, Middx.

Telephone: 01-977-3402

UNIVERSITY OF SHEFFIELD

Senior Technician required for Elec-
tronics Section of Department of Physics.
Duties of Section are designing, main-
tenance and production of electronics
equipment for teaching and research.
Previous experience essential. Salary
£987-£1,225 per annum with basic
qualification. Supplement for approved
higher qualification. Write to the Bursar
(B.130), The University, Sheffield S10
2TN.

The 5 GeV Electron Synchroton NINA, housed at Daresbury Laboratory in north-west Cheshire, is being
used for research into high energy physics by university and resident groups. It is, however, being
continuously modified both to increase its efficiency, reliability and operation and to improve its
performance, particularly in respect of accelerated beam intensity.

RADIO FREQUENCY
SYSTEMS

A Scnior Scientific Officer

is required to investigate various aspects of the acceleration process of NINA, particularly the effects of
beam loading on the RF accelerating system and also injection into the synchroton. Applicants must be
familiar with radio frequency techniques at UHF and with systems involving waveguides and cavities. They
must also possess at least a second class honours degree in physics or electrical engineering and must have
a good mathematical background and the ability to programme computers in Fortran. At least three

years® post graduate expericnce is required.

A Senior Experimental Officer

is required to initiate and be responsible for developments of the existing RF accelerating systems. These
include very high power amplifiers at 408 and 2856 MHz, waveguides and resonant cavities, together with
complex electronic programme and feedback circuits. The work will include speclal component develop-
ment and improving diagnostic equipment and the flexibility of the systems. It will also entail some
responsibility for the day to day running of the plant, particularly dealing with faults beyond the scope
of the regular crews. Applicants must be fully conversant with and have wide experience in modern
techniques in radio engineering at UHF and in electronics. They must also possess at least a pass degree
or HNC or cquivalent in physics or electrical engineering.

Starting salary will be assessed according to age, qualifications and experience on the following scales:

Senior Scientific Officer £1925. £2,372
Senior Experimental Officer £2,220 - £2,720

The supcrannuation scheme is non-contributory. Advice and assistance to obtain house loans is available.
Write for application form quoting reference number DL/275/M to:

Personnel Officer,

Science Research
DARESBURY NUCLEAR |23

Daresbury Nuclear
PHYSICS LABORATORY [t

Daresbury,

Nr. Warrington.

Science

Research

Council

www.americanradiohistorv.com

Electro-Medical Service
Department requires

ENGINEERS

for testing and servicing elec-
tronic apparatus. Applicants
should be aged 23-30, and
should be of H.N.C. standard.
Apply in first instance in
writing to:

SIEREX LTD.,

Electro-Medical Dept., Heron House,
Wembley Hili Road, Wembley, Middx.

DERRITRON

have a vacancy for a

TELECOMMUNICATIONS
ENGINEER

Experience in the design and develop-
ment of MF and VHF Marine Radio or
similar equipment, and S.S.B. Trans
mitter Receivers, using modern semi-
conductor valve circuits.
Excellent prospects in this rapidly
expanding Division. Personnel with
appropriate qualifications and experi-
ence apply to
The Chief Engineer,
Derritron Electronics Ltd.,
Sedlescombe Road North,
Hastings, Sussex.
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INSTRUMENT
SYSTEMS ENGINEER

The Job
Designing and commissioning electronic aircraft simulator
instrument systems in association with analogue and
digital computer equipment.

The Man

Qualified and/or experienced engineer who has a know-

ledge of aircraft instrument design theory and a sound

understanding of servo and synchro techniques. Applicant

should also have a knowledge of analogue and digital
computing techniques.

The Rewards

Long term career. High job interest in association with

the airline industry. Good working conditions. Contribu-

tory pension scheme coupled with free Life Assurance.
Good welfare benefits. Excellent salary.

RADIO OPERATORS

PREFERABLY WITH PMG2
CERTIFICATE, REQUIRED
IMMEDIATELY FOR DUTY ON
METEOROLOGICAL OFFICE
OCEAN WEATHER SHIPS.

Salary Scale £871—f£1309 per annum
(revised rates under negotiation) accord-
ing to age, plus £157 overtime allowance.
Free food and accommodation provided

Apply giving brief details of experience and qualifications, quoting
reference W.wW.2369, to
H. C. Hall,

REDIFON LIMITED
FLIGHT SIMULATOR DIVISION

Gatwick Road, Crawley, Sussex.
Telephone: Crawley 28811

IREDIFONE]

A Member Company of the Rediffusion Organisation

on board ship. Applicants must be natural
born British Subjects. Full details from
Shore Captain, Ocean Weather Ship Base,
Great Harbour, Greenock. Telephone:
Greenock 24291.

G@vemmmemt @ﬁ ZAMIBSIIA

REQUIRES

‘AL

GINEERS

TELECOMMUNICATIONS, PLANNING and EVALUATION

Professional Engineers required for telecommunica-
tions by the GOVERNMENT OF ZAMBIA, General
Post Office on contract for one tour of 36 months in the
first instance. Commencing salary according to
experience in scale. Kwacha 2784 rising to Kwacha
4464 a year (£Stg.1624-£Stg.2605) plus inducement
allowance of £Stg.348-£Stg.429 a year. Gratuity 25%,
of total salary drawn. A direct payment of £Stg.233:
£Stg.350 is also payable direct to an officer’s home
bank account. Both gratuity and supplement are
normally TAX FREE. Free passages. Quarters at low
rental. Children’s education allowances. Liberal leave
on full salary or terminal payment in lieu. Special
terms of service apply to serving civil servants including
employees of the General Post Office.

Candidates should have a recognised degree in tele-
communications or electrical engineering or equivalent
qualification. This should be folloewed by several years
of experience with a telecommunications organisation.
The duties of the posts are varied. They include plan-
ning of trunk and telegraph multiplex systems and
radio systems, also the technical and economic evalu-
ation of local and trunk line development policy in the
field of underground cables and open wire lines.

Apply to CROWN AGENTS, M. Dept., 4 Millbank,
London, S.W.1. for application form and further
particulars, stating name, age, brief details of
qualifications and experience and quoting refer-
ence M2K/61610/ WF.
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RADIO & TELEVISION SERVICING
RADAR THEORY & MAINTENANCE

This private College provides efficient theoretical and practical training in the
above subiects. One-year day courses are available for beginners and shortened
courses for men who have had previous training.

Write for details to: The Secretary, London Electronics College, 20 Penywern
Road, Earls Court, London, $.W.5. Tel.: 01-373 8721.

ELECTRONICS INSTRUCTOR

Due to our expanding interests in electronic calculating machines and small
computers, we have a vacancy for an additional instructor to join our team based
in Central London. After a comprehensive training period, he will assist in the
progressive training of service engineers, both from the U.K. and overseas, on the
digital techniques used in our equipment. He must also be prepared to carry out
training courses abroad at a later date.

The successful applicant will not necessarily have had experience with electronic
calculating machines, but he will have a sound knowledge of basic electronic
principles and practical experience in electronics, radio, television, radar, or
similar fields.

Previous experience as an instructor is not considered to be absolutely essential,
but might well be an advantage. We are most anxious to find someone who has
the ability and a real desire to teach fellow technicians.

Anyone interested in this vacancy is invited to send full details of his qualifications
and relevant experience to Mr. D. D. Davies, Sumlock Comptometer Ltd,,
The Island, Uxbridge, Middlesex.

ELECTRONIC
SERVICE ENGINEER

required with knowledge of cinematograph
projection and sound equipment. Training
will be given to applicant with limited
experience. Pension scheme. Five-day
week. Apply in writing, briefly stating age
and experience to Personnel Manager,
Rank Film Processing Ltd., North Orbital
Road, Denham, Nr. Uxbridge, Middlesex.

Freelance Electronic Designer

required. Experienced in Photo-electric
and Audio techniques. To design in liaison
with Technical Department of established
company.

Small well-equipped lab. available if
necessary. Time to suit applicant.

Write in first instance to:

Dubreq Studios Ltd.,
15 Cricklewood Broadway,
London, N.W.2

UNIVERSITY OF BRISTOL
Dept. of Extra-Mural Studies
Weekend Courses in Colour
Television—Spring 1969
Feb. 28th, Mar. 1st, 2nd
Lecturer: H. V. Sims (8.8.C.)

Mar. 28th, 29th, 30th
Lecturers: Dr. G. B. Townsend

(Thames Television)
M. H. Cox (M. H. Cox Electronics L.td.)

Both coursés will be held in Bristol.

Full details from D. S. Wilde, 20A Berkeley
Square, Bristol BS8 1THR

Test Engineers

Electro
Mechanical
inspectors

Due to continued expansion there are excellent
opportunities for experienced Test Engineers and Electro-
mechanical Inspectors, covering a wide range of
advanced electronic equipments.

Vacancies exist at .
Research Laboratories, Hersham, Surrey
Radar Development Laboratories,
Chessington, Surrey
Production Division, New Malden, Surrey,
These appointments offer attractive salaries, career

development and the usual fringe benefits associated
with a progressive organisation.

Apply in first instance quoting
Ref INSP/163 to
Senior Personnel Officer,
Decca Radar Limited,
Burlington House,

ahiy -4

2 & & Burlington Road,

okl
'V WV X New Malden, Surrey.

1966 4967 1968

www.americanradiohistorv.com

ELECTRONIC
TECHNICIAN

to assist with maintenance and operation
of a 2MeV linear accelerator and associated
equipment in connection with cancer
research. Keen practical interest in elec-
tronics essential. Salary in accordance with
MRC technical scale according to age, quali-
fications and experience, all grades considered

Apply to:

Director B.E.C.C.,

Research Unit in Radiobiology,

Mount Vernon Hospital,

Northwood, Middx.

THE GENERAL POST OFFICE

has vacancies for

RADIO OPERATORS II

at its

COAST RADIO STATIONS
Applications are invited from men between
21 and 35 years of age who must hold
either the Postmaster General’s First or
Second Class Certificate of Competence in
Radiotelegraphy or an equivalent certifi-
cate issued by a Commonwealth Adminis-
tration or the Irish Republic.

The posts which will be temporary in
the first instance, carry a salary scale of
£765-£1,129, depending on age at entry,
but successful applicants will be eligible
to enter the open competitive selection for
permanent appointment to be held in the
spring and autumn of 1969.

Applicants should write to: The
Inspector of Wireless Telegraphy, Union
House, St. Martin’s-le-Grand, London,
E.C.1, or telephone 01-432 5628 for
further information.

Wireless World, March 1969
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AVELEY ELECTRIC LTD

we require
CALIBRATION
and
SERVICE ENGINEERS
have you
@3 to 5 years calibration or
service experience
®0N.C/HN.C.
are you
@between 25-40 years of age
do you have
@self drive and initiative
@ability to work with minimum
supervision
do you want
@a well paid interesting post
you do then contact

Personnel Manager
Aveley Electric ktd., South Ockendon Essex
Tel: South Ockendon 3444
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AVELEY ELECTRIC LTD

APPOINTMENTS

SOUTH ERN

INDEPENDENT TELEVISION

require

ENGINEERS, ASSISTANT ENGINEERS

and

TECHNICAL ASSISTANTS

for the operation and maintenance of television equipment at

their Southampton Studios. The successful applicants would be

required to live in the Southampton area and would be employed
on shift duty. The Company is expanding and later this year will
occupy a new studio centre fully equipped for colour television.

The following qualifications should be held:

Higher National Certificate in electrical
engineering or equivalent. preferably
with experience with a Broadcasting
Company or Broadcast Equipment
Manufacturer.

Assistant Engineers  Ordinary National Certificate in electrical
& Tech. Assistants  engineering or equivalent.
Before appointment applicants will be required to undertake

a colour blindness test.

Rates of Pay

Engineers A.C.T.T. Grade ‘D’ £1876 p.a.
Assistant Engineers A.C.T.T. Grade 'E" £1582 p.a.
Technical Assistants A.C.T.T. Grade 'H" £1295 p.a.

Canteen facilities and an excellent Pension Scheme available.

Engineers

Please apply in writing to
The Personnel Officer,
Southern Television, Ltd.,
Northam,
Southampton,
S09 4avaQ

Radio and Electronic Technicians with a desire to see more
of the world can find rich rewards by joining Canadian
Marconi Company. Technicians are required for maintenance
duties on Northern installations.

Successful applicants will enjoy minimum salaries of
$8,479 plus first-class prospects for rapid advancement
and further substantial rises during the first year. There are
also genuine opportunities for promotion to supervisory
grades with salary ranges of over $13,500 per annum.

Food and accommodatlon is provided free for the employee
(no family accommodation), in addition to heavy duty
clothing. Assistance with air passage is available.

A chance of a lifetime is offered to accrue substantial
savings.

CAN YOU QUALIFY?

CHALLENGING OPPORTUNITIES in
CANADA

Formal training and experience in maintenance of communi-
cations type equipment is required with special emphasison:

Microwave

Tropospheric Scatter
Communications Systems
Telephone and Carrier (Multiplex)

If you have three or more years’ experience in installation or
maintenance on this type of equipment together with recog-
nized qualifications, i.e. City and Guilds, Higher National or
equivalent, the answer is Yes! Interviews will shortly be held
In London and possibly in the provinces. Please send brief
career details, quoting WW 2988H, to Mr. D. S. Howell,
Canadian Marconi Company, P.O. Box 540, Station
0", Montreal 379, Quebec, Canada.

CANADIAN MA RGMI

CH/C'm3 CANADIAN MARCONI COMPANY

wWwWwW . americanradiohistorv.com
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IMPERIAL COLLEGE
Control Systems Group

Applications are invited from ELECTRONICS ENGINEERS to join a select team concerned with
advanced control engineering projects, in order to assist development of the special computer
interface equipment required for this work. Degree or H.N.C. with experience of digital techniques
required; some experience in mechanical design, programming, or instrumentation an advantage.

Salary in range £1,455 to £1,865 (Experimental Officer grade). Superannuation Scheme. Details of
experience to Professor Westcott, Centre for Computing and Automation, Imperial College,
London, S.W.7, by 28 February 1969.

AGA (U.K.) Ltd. are expanding the operation of their Electronics Division
and require the following personnel :

SALES ENGINEER

Aged about 30, qualified to H.N.C. level in applied physics, not less than
3 years’ experience in telecommunications equipment or crystal oscillator
design. Field sales experience an advantage, possession of driving licence
essential. Salary around £1,500 per annum. Quote details of experience
and qualifications.

APPLICATIONS
SERVICE ENGINEER

Aged about 25, qualified to H.N.C. level in applied physics with experience
of modern electronic apparatus. Driving licence essential. Salary around
£1,300. Quote details of experience and qualifications.

AGA (U.K.) LTD. (Ref. WAR)
77 HIGH STREET - BRENTFORD - MIDDLESEX

RANK PRECISION INDUSTRIES

Require a

TEST EQUIPMENT
CALIBRATION ENGINEER

for the regular calibration of the equipment
in our electrica! test room, and the location
and rectification of minor faults.

The successful applicant will:

—BE familiar with calibration techniques
for electronic voltmeters, signal genera-
tors, oscillators, counter-timers and
similar instruments for D.C. to 10 MC-s.

—BE able to make reliable measurements.

—BE expected to work with minimum
supervision.

—BE aged 25-35 years.

—PROBABLY hold a C. & G. certificate
(Servicing).

The Salary—£22 p.w. or more depending on
age and experience.
The company operates a comprehensive
contributory pension scheme, free life
assurance, and other fringe benefits.
Apply to: The Personnel Manager,
Rank Precision Industries,
Rank Pullin Controls,
Phoenix Works,
Great West Road,
Brentford, Middlesex.
Tel. 01-560-1212.

COMPUTERS +« MODULES

We are now manufacturing our famous range of PDP
computers in the United Kingdom and require

COMPUTER
TECHNICIANS

to assemble and commission these computers at our factory in Reading.
Applicants should have O.N.C. Electrical or G.C.E. 'O’ level in relevant
subjects. Experience in the testing and repair of transistorised pulse
equipment would be an advantage but product training will be given.

Salary will be commensurate with experience and ability.

Applications in confidence to: Personnel Department, Ref. WW 46,

DIGITAL EQUIPMENT CO. LIMITED
ARKWRIGHT ROAD, READING, BERKS. Telephone: 85131

_
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ILIFFE BOOKS

ELEMENTS AND
CIRCUITS FOR
AUTOMATIC
CONTROL

By T. PUCHALKA and A. WOZNIAK

English translation edited by N. G. Meadows.
Ph.D., B.Sc.. C.Eng.. M.I.E.E.

This book gives examples of typical elements of
control systems and discusses their application
in systems for automatic control.

It opens with a chapter dealing with fun-
damentals of control theory. which is of
interest in its own right and also gives a
fundamental basis for subsequent work. This
is followed by an extended treatment of the
dynamic behaviour of electrical circuits and
electrical machines as elements in control loops.
together with various aspects of non-linear
behaviour. The third chapter is devoted to a
discussion of selected elements of electrical
control systems, classified on the basis of
single-loop block diagrams. Finally. the book
deals with stability criteria. stability synthesis
and the general dynamical analysis of selected
systems.
221 pp.

obtainable from leading booksellers

146 illus. 50s net. 1s 6d postage.

ILIFFE BOOKS LTD
42 RUSSELL SQUARE
LONDON, W.C.1.
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Computer Engineering

NCR requires additional ELECTRONIC, ELECTRO-MECHANICAL ENGINEERS and TECHNICIANS to maintain medium to large scale
digital computing systems in London and provincial towns.
Training courses will be arranged for successful applicants, 21 years of age and over, who have a good technical background to

ONC/HNC level, City and Guilds or radio/radar experience .in the Forces.

Starting salary will be in the range of £900/£1150 per annum, plus bonus. Shift allowances are payable, after training, where
applicable. Opportunities also exist for Trainees, not less than 19 years of age, with a good standard of education, an aptitude towards
and an interest in, mechanics, electronics and computers.
Excellent holiday, pension and sick pay arrangements. Please write for Application Form to Assistant Personne! Officer
NCR, 1,000 North Circular Road, London, N.W.2, quoting publication and month of issue.

Plan your future with

NC

ARE YOU EXPERIENCED

Circuit Design or Systems Development—earning £1,200 to
£2,500 and considering relocation?

Are you a Technical Sales Engineer, Test Engineer or Pro-
duction Engineer perhaps unrecognised or poorly rewarded
in your present position?

Have you special skills which are not fully utilised on your
present job?

Then do you know that Efectronics Appointments is
constantly in touch with almost 800 companles in the
electronics field, covering all aspects of electronic engin-
eering at all levels.

Unique opportunities exist for you to obtain the best
available job, with excellent prospects, in the area of your
choice.

The service is free and confidential, you need only tele-
phone or write for full decails.

ELECTRONICS
APPOINTMENTS LTD.

NORMAN HOUSE - 105/109 STRAND - LONDON * W.C.2
TEL- 01-836 5557

b

We have vacancies for

FOUR EXPERIENCED TEST ENGINEERS

in our Production Test Department. Applicants are preferred
who have experience of Fault Finding and Testing of VHF
and UHF Mobile Equipment. Excellent opportunities for

promotion due to expansion programme.

Please apply to Personnel Manager

PYE TELECOMMUNICATIONS LTD.

Cambridge Works, Haig Rd., Cambridge. Tel: Cambridge 51351 Ext. 355

GOVERNMENT OF ZAMBIA

REQUIRES

ASSISTANT
TELECOMMUNICATIONS
ENGINEER

for the General Post Office, Ministry of Transport, Power and
Communications, on contract for one tour of 36 months in the
first instance. Total gross salary in scale up to £2654 maximum
comprising basic salary in scale Kwacha 3408 (£STG.1988)
rising to Kwacha 3516 (£STG.2051) a year, entry point depend-
ing on experience, plus Inducement Allowance of £STG.584—
£STG.603 a year. Gratuity 259%, of total salary drawn. A direct
payment of L£STG.291 is also payable to an officer’s bank
account in the U.K. Both Gratuity and direct payment are
normally TAX FREE. Free passages. Quarters at low rental.
Children’s education allowances. Liberal leave on full salary or
terminal payment in lieu. Contributory Pension Scheme avail-
able in certain circumstances.

Candidates, preferably between 30 and 50 years of age, must
have not less than ten years’ training and experience, with a
recognised Telecommunications administration and currently
considerable experience on the operation and maintenance of

ISB HF Radio Transmitters and/or Receivers and ancillary
equipment employed on international circuits; a City and Guilds
Intermediate Certificate, with a pass in Radio Grade II, or the
equivalent is also essential. Preference will be given to candidates
with experience as a Controlling Officer at an International
HF Radio Station.

The officer will be in charge of, and responsible for the Inter-
national HF Radio Transmitting or Receiving Station in Zambia
which will be operated on a 24 hour basis. In addition to his
technical control duties, he will be required to undertake various
administrative functions and to train Zambian staff on technical
watch-keeping duties.

Apply to CROWN AGENTS, M. Dept., 4 Millbank, London,
S.W.1 for application form and further particulars,
stating name, age, brief details of qualifications and
experience, and quoting reference M2K 61600/ WF.

wWwWWwW . americanradiohistorv.com



www.americanradiohistory.com

APPOINTMENTS

Al122 Wireless World, March 1969

SALE BY AUCTION

A'RTECH TEST ENG'NEER EI.ECTRUN":S By direction of the Executors of ROBERT

E. OWEN ESQ. in the matter of
REOSOUND ENGINEERING &
ELECTRICAL COMPANY and by

To undertake testing and fault finding on UHF and VHF communication equipment direction of REOSOUND SERVICES

Qualifications to O.N.C. standard or similar experience as ex-regular H. M. Forces. LIMITED

Excellent opportunity for promotion within a small team working to rigid specifications.

Free transport from approximately a 15-mlle radius r

Pension and life assurance scheme. “REU SOl ND WORK S”

Write giving details to - Rl“.DDICAP 'I‘RADING ES'I‘A'PE

Personnel Officer, b

AIRTECH LIMITED, Haddenham, Near Aylesbury, Bucks. COLESHILL ROAD
SUTTON COLDFIELD

WARWICKSHIRE

PERKIN-ELMER LIMITED PUBLIE“{:;]‘;DREQS
Of BEACONSFIELD EQUIPMENTk

is actively engaged in the development and manufacture of automatic and
analytical equipments using infra-red, ultra-violet, nuclear magnetic COMPONENT
resonance and other techniques. PARTS
The Company is in the process of considerable expansion and requires:— o Includingy .
Amphﬁers, Transformers, Resistance
ELECTRONIC TEST ENGINEERS & TEST OPERATORS Units, Valves and Trapsistors, STxtuss
L. . P.A. Units complete, Re-entrant, Horn &
The Job Descriptions for these appointments call for a sound knowledge of Cabinet Type Speakers, Microphones and
modern electronic circuits and the ability to diagnose faults logically and g‘a’:;m"DS‘a“dz TC'“‘g:‘at;'_eS “geosound”
. . . : e Drums able, Test Equipment.
systematically using standard test methods. O.N.C. (Elec.); City and CORTINA D/L ESTATE CAR, 1967

Guilds Technicians Certificate or equivalent is desirable, but applications

will be considered from those who have good practical test experience.
NEALE &ALLDRIDGE

Apply to:— Will sell thg above by Auction on the
Premises on. WEDNESDAY, 26th FEB-

L. H. Oates, RUARY, 1969, commencing at 11 a.m.
Personnel/Trainine Manager On View TUESDAY, 25th FEBRUARY,

/T g 8¢t 10a.m.—4 p.m. Catalogues obtainable from
PERKIN-ELMER LTD., the Auctioneers® Offices “CORSNWALL
Post Office Lane HOUSE,” s0 NEWHALL STREET,

. BIRMINGHAM 3. Telephone: 021-236

Beaconsfield, Bucks. Beaconsfield 5151 2066/9. Or “SABENA HOUSE,” 36

PICCADILLY, LONDON, W.I. Tele-
phone: 01-734 5571/3.

N.B. The Sheet Metal Working Plant and
Machinery will also be included in this sale.

ELECTRONIC SERVICE
ENGINEERS

SITUATIONS VACANT

FULL-TIME technical eXperlenced salesman Te-
quired for retail sales: write giving details of age,
previous experlence, salary required to—The Manager,

The Installation and Maintenance Division of E.M.I Henry’s Radio, Ltd., 303 Edgware Rd., London, w[627
Electronics Ltd. urgently requires engineers with drive HIEF SOUND RECORDIST required by the CENTRAL
and ability to assist with the division's rapidly expanding ool ol B oy
work programme. transmission of radio programmes on magnetic tape
. g and disc or by circuit for use by broadcasting stations

The successful candidates will be engaged on work in overseas, Programmes vary from brief interviews to

1 - half an hour in length and total output is about

one Of.(h.e followmg a'.eas‘ . - 50 hours per week, in some 30 languages Tha Chief
*Servicing and calibration of a wide range of Sound Recer‘dlst will have co;trol o(da staﬁdot {rlllallg‘
= tenance engineers and sound recordists and w e
electromcmstrument§. responsible for all sound recording operations. His
*Installation and Maintenance of automation, duties will include the ma t of recording studios

and copying channels, and the servicing of static and

numerical, digital and multiplex systems.
Applicants should have had several years’ experience

portable equipment. He will supervise recording by
outside con.ractors and iialse closely with the GPO
about the control of private wire circuits within the

of the maintenance of electronic equipment. These U.K. and line facilities to overseas territorles. He will
. 3 g . be responsible for the planning, design and installation
vacancies would appeal to engineers with industrial of such new facilities as may be required gy the develog-
i f H ment of the service and by technical advances in the
experience or a services background. Some travelling wiil e e e T50- £ 0.p8. per manfim, Plasss
be necessary for certain positions. 2;:;?/ post;:l.t::rd) tor appllcatlt;ns to;'m to Mgn;ger
. . . A/185/EW), Department of Employment an TO-

Excellent commencing salaries and staff benefits. ductivity, Professional and Executive Register, Atlantic

House, Farringdon Street, London, E.C.4. Closing date
for completed application forms 6 March, 1969.

DESIGN DEVELOPMENT ENGINEER for laboratory

. d / work in the design of audio illmpllﬂePS. hV-H.F.

A lications win conci: career an ersona tuners and quality tape recorders. Only persons holding

PP .C 9 9 ise P a similar position need apply. Salary according to

details to: experience. Apply to Elizabethan Electronics Ltd., Ref:

W.W.1, Crow Lane, Romford, Essex. Tel. Romtord 6?1;)1.

— = 2108

EMI| M. L. WATERS - GROUP PERSONNEL DEPT [EXPERIENCED TV Engineer required. Permanent

position, good salary. ransport avallable if re-

E.M-'. LTD BLYTH ROAD i HAYES ° MIDD.X quired. This is an addition to stafl to cope with expand-

ing TV service. REM RADIO, 79 Church Road, Ashford.

Tel. Ashford 5336 (Middlesex). [79

ww|/3/69
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LECTRONICS AND INSTRUMENTATION ENGINEER

with experience of vacuum techniques, required to
work with a team Investigating diseases of the heart
and iungs, and to be responsible for the maintenance of
MS4 mass sPectrometer. automation of exercise tests
and a whole-body plethysmograph now in use for
epldemiological studies, etc. Degree or H.N.C. preferred.
Salary range £1,165-£1,950 p.a. 4 weeks leave.
F.S.S.N. Abpplications in writing to the Secretary, Royal
Postgraduate Medical School, Hammersmith Hospital,
London, W.12, quotin® reference 2/117(b). (2129

ELECTRONICS TECHNICIAN required for Department
of Physiology to assist in electronic workshop, both
in maintenance and development of electronic apparatus.

Salary on scale £722-£1,007 p.a. Apoly: Personnel
Adviser, University of Birmingham, P.O. Box 363.
Edgbaston, Birmingham, 15, quoting reference
429/T/272. {2135

ELEC’I‘RONICS TECHNICIAN required to assist in the
development, construction and repair of a wide
range of electronic apparatus for research and teaching.
Applicants should possess or expect to obtain H.N.C. or
-equivalent in electronics or telecommunications. Salary
in the range £817-£1,182 according to qualifications
and experience. Five day 37} hour week with 25 working
days holiday. Application forms from the Secretary,
Queen Elizabeth College, Campden Hill Road, W.8. {2131

XPERIENCED Assistant Service Manager required by

a well established Radio and Teievision Manufac-
turer in the City. Permanent position with good
salary and prospects, for loyal and cousclientious appli-
ecant. 5 day week, L/V, also an attractive pension
scheme. ReDly stating age and experience to: A. J.
Balcombe Ltd., 62/72 Tabernacle Street, E.C.2. Tel.
01-253 1322. 12130

FARE PAID to USA for Electronic Technician, or
Junior Engineer—interesting position—diode lasers
—carbon dioxide lasers—laser equipment. Seed Elec-
tronics Corporation, 258 East Street, Lexington, Massa-
chusetts 02173, USA. ([329

ADIO AND TAPE RECORDER TESTERS AND

TROUBLE-SHOOTERS required. Excellent rates
-of pay; 8 a.m. to 5 p.m. Five-day week. Elizabethan

Electronics Ltd., Crow Lane, Romford, Essex. Tel.:
Romford 64101. (18
EDIFON LTD. require fully experienced TELE-
COMMUNICATIONS TEST ENGINEERS. Good

commencing salarlies. We would particularly welcome

enquiries from ex-Service personnel or personnel
about to leave the Services. Please write giving full
detalls to—The Personnel Manager,

Redifon Ltd.,
Broomhlll Rd., Wandsworth, S.W.18. (26

ENIOR TECHNICIAN for varied and interesting work

covering deslgn, construction, testing, and main-
tenance of electrical and electronic equipment. ONC
and/or relevant experience desirable. Salary up to
£1,400 p.a. Application forms from Establishment
Officer (ME/1), University College London, Gower
Street, W.C.1. (2133
TESTERS and Trouble-Shooters required by manu-

facturers of car radios, tape recorders, record
players, etc. Good rates of pay. Apply to Elizabethan
Electronics Ltd. Ref: W.W.2, Crow Lane, Romford,
Essex. Tel. Romford 64101. (2109

NIVERSITY OF ZAMBIA.. Applications are invited
for post of CHIEF ELECTRONICS TECHNICIAN IN
THE SCHOOL OF NATURAL SCIENCES. The work
involves repair, calibration and construction of a wide
range of electronic teaching and research equiPment;
a joint electronics/instruments workshop exists, and a
Chief Technician (Instruments) is at post. Salary
scale (including contract addition for non-Zamblans):
K3,132-K4,392 p.a. (K1=11/8d. sterling). Salary supple-
mented in appropriate case by £150 p.a. (sterling)
under British Expatriates Supplementation Sclieme.
Return family bassages; 25% gratuity payable on com-
pletion of 3 year contract. Detalled applications (6
copPles) naming 3 referees by 4th March, 1969, to Inter-
University Council. 90/91 Tottenham Court Road,
London, W.1, from whom particulars are nvnllablet q
2132

WE HAVE VACANCIES for Four Experienced Test
Engineers in our Production Test Department.
Apblicants are preferred who have Experience of Fault
Finding and Testing of Moblle VHF and UHF Mobil
Equipment. Excellent Opportunities for promotion due
to Expansion Programme. Please apply to Personnel
Manager, Pye Telecommunications Ltd.,, Cambridge
Works, Haig Road, Cambridge. Tel. Cambridge 51351,
Extn. 327 [k

EST London Aero Club Invite A’ and *B’*
licensed engineers with capital and/or neces-
sary equibPment to commence Radio Workshop. Alter-
native propositions may be considered. Write full
detalls to-~White Waltham Airfield, near Maldenhead,
Berks. {68

SITUATIONS WANTED

TV Engineer, improver, with City and Gullds R.T.E.B.
Inter. keen Interest with own fully equipped work-
shop, seeks bench vosition. North London area. Box

WW325 wireless World.

ARTICLES FOR SALE

BBCZ KITS and T.V. SERVICE SPARES. Sulitable
for Colour:—Leading British makers dual 405/625
six position push button transistorised tuners £5.5.0,
405/625 transistorised sound & vision IF panels £2.15.0,
incl. circults and data, P/P 4/6. Basic dual purpose
405/625 transistorised tuners incl. circuit £2.10.0, P/P
4/6. New UHF tuners incl. valves. slow motion drive
assy, knobs, leads, fittings £5.12.6 P/P 4/6. Sobell/GEC
405/625 IF & output chassis incl circuit 45/- P/P 4/6.
Ferguson 625 IF amplifier chassis incl. circuit 19/6,
Ultra 625 IF amplifier plus 405/625 switch assy incl
circuit 25/- P/P 4/6. New VHF turret tuners:—
Cyldon C 20/-, Pye CTM 13 ch. incremental 27/6, P/P

4/6. Many others avatlable incl. large selection
channel colls. New fireball tuners 58/6, used good
condition 30/-, salvaged 15/-. P/P 4/6. LOPTs, Scan

coils, Frame output transformers, Mains droppers etc.
avatlable for most popular makes. TV signal hoosters
transistorised Pye/Labgear B1/B3, or UHF battery
operated 75/-, UHF mains operated 97/6, UHF mast-
head 95/- post free. Enquiries invited, COD despatch
available.

MANOR SUPPLIES, 64 GOLDERS MANOR DRIVE,
LONDON N.W.1l. CALLERS 580B HIGH RD., N.
FINCHLEY N.12, (near GRANVILLE RD.) TEL.
01-445 9118. [60

BUILD IT in a DEWBOX quality plastics cabinet.
2 in. x 24 In. x any length. D.E.W. Ltd. (W),
Ringwood Rd.. FERNDOWN, Dorset. S.A.E. for leaflet.
Write now—Right now. [76

COLOUR TV components for ““WW"*' recelver. Scans,
delays, etc. Send SAE for list. Forgestone Compo-
nents, Ketteringham, Wymondham, Norfolk [330

LECTRONIC Instruments Ltd. {industrial grade
Valvevoltmeter, type 26, 0-250 AC/DC in 6 ranges,
0-500 Mohm and infinity in 4 ranges, —30dB-+42dB. £25.
Marconi V.Vmeter TF 428B/1. £8. Dawes Freq Meter
type T14A, 0-15Hz. £10. Box WW326, Wireless World.

ELEKON Star Bargaln Offers. Assorted Wire-Wound
Resistors, 100 for only 12/6. Subminiature Plug-in
Crystals, type 3 26.985 MHz, 12/6; type 6 27.025 MHz,
12/6. RM4 Metal Rectifiers, 5/.-Elekon Enterprises,
30 Baker Street, London, WIM 2DS. Telephone
01-486 5353. 331

GENERAL RADIO 1602-B Admittance Bridge plus
50 cm. stub, 20 cm. Air Line, O/C, S/C Termina-
tions, Ell, Tee, N, C, BNC Adaptors. Pre-devaluation
£ 249 hardly used. Wayne-Kerr Attenuator 0-60dB 0-5dB
steps, 75 ohms, BNC. G-R85TA Oscillator 96/520 MHZ
with Ps. J. Page, Medmenham Mill, Marlow, Bucks
(Hambleden 478). Best oflers secure. {324

NEW Lustraphone dynamic hand microphones with
switch, Model TH59/SMB/2000 ohms, cost £6/5/-,
£2 each. Racal digital frequency counters, Model SA20,
10 Hz/100kHz, overhauled, £40. Enquirles: Mr. Butler,
Muititone Electric Co. Ltd., Underwood Street. N.1.
Tel. 01-253 8022. (323

PECIAL OFFER: 1 Oscilloscope, 3 Telegraph Code
Converters, 1 Control Monitor, | Signal Distributor
Drive, 1| Power Supply, complete in steel cabinet, used
but in good condition (American Military Surplus
Equlpment), manufactured by TeletyPe Corpn., USA, now
available at a total price of £60 f.o.b. Hamburg
(original acquisition value when new: £3,700). Write
to Box W.W. 2138 Wireless World.
TOPWATCHES? Before you buy send 8d. in stamps
for our illustrated catalogue and save money. Lenses
and prisms catalogue also avallable. Lind-Alr (Optronics)
Ltd., Dept. CWW, 18 and 53 Tottenham Court Road,
London, wW.1. Tel. 01-580 1116. (2107
THE IDEAL PANEL Mounting Meter Movement for
any Sensitive Test Meter, etc. 200 Mlcro Amp
F.S.D. 4}"X43” in clear plastic case. Our special price
only 39/6. P. & P. Free. Limited number only. Walton’s
Wireless Stores, 55A Worcester Street, Wolverhampton,
Stafls. m

BUSINESSES FOR SALE

OUNTRY Retail Television and Radio Business for

sale. OWNER RETIRING. Turnover for last four
years £31,600 Ner annum. Further details from Box
WW328 Wireless World.

BUSINESS OPPORTUNITIES

'OMPANY interested in new i{deas would be willing

to undertake dev./man. of electronic units including
compact Marine RT/TX/RX. G.P.O. Specs. Box
WW327, Wireless world.

TEST EQUIPMENT — SURPLUS
AND SECONDHAND

SIGNAL generators, oscilloscopes, output meters, wave
voltmeters, frequency meters, multi-range meters,
etc., etc., in stock.-——-R. T. & 1. Electronics, Ltd., Ash-
ville Old Hall, Ashville Rd., London, E.11. Ley. 49388‘.

{
RECEIVERS AND AMPLIFIERS--
SURPLUS AND SECONDHAND
RO Rx5s, etc.,, AR88, CR100, BRT400, G209, S640,
etc., ete., in stock.—R. T. & 1. Electronics, Ltd.,

Ashville Old Hall, Ashville Rd., London, E.1l. Ley.
4986. [65

NEW GRAM AND SOUND
EQUIPMENT

CONSULT first our 70-page {llustrated equipment
catalogue on Hi-Fl (5/6). Advisory service, generous
terms to members. Membership 7/6 p.a.—Audio Supply
Association. 18 Blenheim Road, London, W.4.
01-995 1661. 27
GLASGOW.—Recorders bought, sold, exchanged;
cameras, etc., exchanged for recorders or vice-
versa.—Victor Morris, 343 Argyle St., Glasgow, C.2.
[

TAPE RECORDING ETC.

IF quality, durability matter, consult Britain’s oldest
transfer service. Quality records from your suitable
tapes. (Excellent tax-free fund raisers for schools,
churches.) Modern studio facilities with Steinway
Grand.—Sound News, 18 Blenheim Road, London, W.4.
01-995 1661. [2

APE to disc transfer, using latest feedback disc
cutters; EPs from 22/-; s.a.e. leaflet.—Deroy,
High Bank, Hawk St., Carnforth, Lancs. (7o

VALVES

VALVE cartons by return at keen prices; send 1/-
for all samples and list.—J. & A. Boxmakers, 75a

Godwin St., Bradford, 1. (10
'OR  hire CCTV equipment including cameras,

monitors, video tape recorders and tape—any perlod.
—Detalls from Zoom Television, Amersham 5001. [75

ARTICLES WANTED

COLOUR Bar Generator (625) required. Tel: Details
and price, Didcot 2189. During business hours. [2137
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ANTED, all types of communications recetvurs
and test equipment.—Detalls to - . & L
Electronics, Ltd., Ashville Old Hall. Ashville Rd., Lon-
don, E.l1l. Ley. 4986. (63
ANTED Eddystone communication recelvers.—
H.P. Radio Services, Ltd.,, 51 County Rd., Liver-
pool, 4. Tel. Ailntree 1445. 13
ANTED, televisions, tape recorders, radiograms,
new valves, transistors, etc.—Stan Willetts, 37
High St., West Bromwich. Stafls. Tel. Wes. 0186. [T2
ANTED-—Slemens Standard High Speed Relays
{(open type). 250 Ohm/250 Ohm Double Colls.
Please contact with details of quantity and price. Tel.
01-405 3832. {2140

VALVES WANTED

WE buy new valves, transistors and clean new com-
ponents, large or small quantities, all detalls,
quotation py Wireless Stores, 55
Worcester St., (62

return.—Wwalton’s
Wolverhambpton.

SERVICE & REPAIRS

EPAIRS.—Our modern service department equipped
with the latest test equiPment including a wow
and flutter meter and multiplex stereo signal generator
is able to repair Hi Fi and tape recording equipment
to manufacturers’ standard.—Telesonic Ltd., 92 Tot-
tenham Court Rd., London, W.l. 01-638 B8177. {21

CAPACITY AVAILABLE

AIR.TRONICS. Ltd., for coll winding, assembly and
wirtng of electronic equipment, transistorised sub-
unit sheet metal work.—3a Wwalerand Rd.,
S.E.13. Tel. 01-852 1706.

FULL or Partial Manufacturing or Assembly Capacity
avallable for small Electronic Units.—J. D. R. 59
9 Mallow Street, London, E.C.1. 01-253 3661. {332

REEN ELECTRONICS for Colls and Transformers
wound to your specification, assembly and wirtng of
circults. “Templecombe’”, Cleveland Road, Worcester
Park, Surrey. {322
ETALWORK, all types cablnets, chassis, racks,
etc., to your own specification, capacity available
for small milling and capstan work up to 1lin bar.—
PHILPOTT'S METALWORKS, Ltd.,, Chapman 8t.,
Loughborough. [8%4
ON YOUR STAFF, but not on your payroll; com-
missioned technical writing of all types to your
precise requirements. Box W.W. 308 Wireless World.

SMALL company with equipment and knowhow for

printing, continuous firing, resistor trimming and
testing of “Thick Film'’® circuits seeks working arrange-
ment with Electronic company to exploit the potential
in this fleld.—Box W.W. 2136 Wireless World.

MALL Metal Presswork and Toolmaking Capacity
available.—J. D. R. Ltd., 9 Mallow Street, London,
E.C.1. 01-283 3661. {333

TECHNICAL TRAINING

ECOME ‘*‘Technically Qualified” in your spare time,
guaranteed diploma and exam. home-study courses

London,
(61

in radlo. TV, servicing and maintenance. R.T.E.B.,
City & Guilds, etc., highly informative 120-page
Guide—free.—Chambers College (Dept. 837K), 148

Holborn. Londom, E.C.1. {16

CITY & GUILDS (Electrical, etc.), on “Satisfaction
or Refund of Fee” terms. Thousands of passes.
For details of modern courses in all branches of elec-
trical engineering, electronics, radlo, T.V., automation,
etc.; send for 132-page handbook—f{ree.—B.L.E.T,
{Dept. 152K), Aldermaston Court, Aldermaston, Berks.

13

P.M.G. Certificates, and City & Gullds Examinations.
Also many non-examination courses in Radio, TV
and Electronics. Study at home with world famous ICS.
Write for free prospectus to ICS, Dept. 443, Intertext
House, London. S.W.l11. [25

ADIO officers see the world. Sea-golng and shore

appointments. Trainee vacancles in April and Sept.
Grants avallable. Day and boarding students. Stamp
for prospectus. Wireless College, Colwyn Bay. [z

TV and radio AM.L.LE.R.E,, City & Gullds. R.T.E.B.;

certs., etc., on satisfaction or refund of fee terms;
thousands of passes; for full details of exams and home
training courses (including practical equipment) In all
branches of radio. TV, electronics, etc., write for 132-
page handbook—free; please state subject.—British
Institute of Engineering Technology (Dept. 150K),
Aldermaston Court, Aldermaston, Berks. [15

NGINEERS.—A Technical Certificate or. qualifica-

tion will bring you security and much better pay.
Elem. and adv. private postal courses for C.Eng.,
M. A.M.S.E. (Mech. & Elec.). City &
Gullds, AM.IM.I.. AIOB. and G.C.E. Exams.
Diploma courses in all branches of Engineering—
Mech.. Elec., Auto, Electronics, Radlo, Computers,
Draughts, Bullding, etc.—For full detalls write for
FREE 132-page guide: British Institute of Engineer-
ing Technology (Dept. 151K), Aldermaston Court,
Aldermaston. Berks. [14

INGSTON-UPON-HULL
College of Technology.
F.R.I.C.
FULL-TIME courses for P.M.G. certificates and the
Radar Maintenance certificate.—Information from
ICIOllllege of Technology, Queen’s Gardens, Kingston upon
ult. [18
ERVICE ENGINEERS--up-date your technical know-
ledge of Radio, TV & Electronics thro’ proven
home-study courses. Details from ICS, Dept. 442, Inter-
text House, London, SWIl1, [24

BOOKS, INSTRUCTIONS, ETC.

MANUALS, circuits of all British ex-W.D. 1939-4§

wireless equipment and instruments from original
R.EM.E. instructions; s.a.e. for list, over 70 types.—
W. H. Balley, 167a, Motffat Road, Thornton Heath,
Surrey, CR4-8PZ.

Education Committee,
Principal: E. Jones, M.Sc.,
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Become part of a professional
audio success story

In only two and a half years the Dolby Audio Noise
Reduction System has become internationally recognised
as providing a new premium quality master recording stan-
dard. Moreover, domestic versions of this revolutionary new
system are already being licensed abroad. But this is only
the beginning of the story; much more needs to be done in
applying the system to a host of exciting new applications.

In our new spacious quarters in south London {about
two miles south of Chelsea), we are embarking upon a
phased programme of expansion. London staff, now
numbering 20, will soon be considerably increased in all
respects - engineering, production, marketing, and admini-
stration. At the moment, however, the focus is on an
electronics engineer and a good audio sales engineer. |f you
measure up to our present requirements write or telephone
our Chief Engineer, Mr. D. P. Robinson.

If your qualifications do not meet our
immediate requirements but you feel you
would like to become a member of our
growling team, write to us giving full detalls; \
we will consider your application in relation
to our future plans.

AUDIO ENGINEER-ELECTRONICS c.£2,300
The job: To design a variety of new audio products,
both professional and consumer, based on Dolby noise
reduction technigues.
The qualifications: An absorbing interest in audio, a degree
in electrical engineering or physics, electronic circuit
design talent, familiarity with latest solid-state circuit
techniques (including IC's), age about 25-30.

AUDIO SALES ENGINEER c.£2,500

The job: To demonstrate and sell the Dolby A301
professional noise reduction system to recording studios,
motion picture studios, radio and television authorities, and
other users.
The qualifications: Experience as recording engineer or
A & R man, a thorough understanding of studio procedures
and techniques, a reasonable understanding of electronics,

. ""*

a desire and ability to sell, age about 25-30.

DOLBY LABORATORIES INC.

346 Clapham Road,
London, SW.9
. Telephone: 01-720 1111

ILIFFE BOOKS

COLOUR TELEVISION
VOL. I: PRINCIPLES AND PRACTICE

P. S. CARNT, B.Sc.(Eng.), A.C.G.l, C.Eng., F.I.LE.E., Leader of
Colour T.V. Group Laboratories, R.C.A. Ltd., Zurich, and G. B.
TOWNSEND, Ph.D., B.Sc., F.inst.P.,, AK.C., AM.I.LB.M., C.Eng.,
F.I.LE.E.,, Head of Engineering Research, Thames Television Ltd.

A working knowledge of black and white television is assumed,
and while the treatment is largely non-mathematical, the more
advanced mathematics are given in the appendices. Most aspects
of transmission and reception are discussed, though the emphasis
is on the latter. For the service engineer, chapters on fault-finding
have been added which illustrate the practical approach. Block
diagrams and full circuits are included.

CONTENTS

Colour Measurements. Colour Picture Tubes. Cameras and Film
Scanners. Transmitter Coding. Spacification in N.T.S.C. Systems.
Transmitter Coding Circuits. Introduction to Colour Receiver
Design. Colour Receiver Amplifiers. Colour Receiver Decoding
Circuits. Colour Receiver Reference Frequency Generators.
Operation of the Shadow Mask Tube. Colour Receiver Test
Equipment and Performance Measurements. Receiver Installation.
Colour Receiver Fault Finding. Monochrome Reception on N.T.S.C.
Signals. Shortcomings of N.T.S.C. Systems. Appendices.

487 pp. 233 illustrations. 16 pp. plates—8 in colour.
85s. net, 86s. 8d. by post.

ILIFFE BOOKS LTD.
42 RUSSELL SQUARE, LONDON, w.C.1

COMMUNICATIONS

TECHNICIANS:

Men capable of working
without supervision, and
willing to work oOverseas,
are required for the instal-
lation, modification, main-
tenance and setting-up of
(a) radio transmitters and
receivers, remotely tuned
aerial systems, teleprinters
and voice-frequency tele-
graph equipment over a
worldwide network, or
(b) very high power trans-
mitters, receiving equip-
ment, tape recorders,
generating plant, etc. at
several high power broad
casting stations, or (c) a
wide variety of telephone
subscribers’ apparatus,
machine telegraph and
other specialised equip-
ment, or (d) microwave
receivers, associated test
equipment, recorders and
audio ampilifiers.

SALARY (national)
£1,032 (at 21) to £1,119
(at 23) to £1,347 (at 28 or
over), rising to £1,521,
with prospects of increases
to £2,283 on promotion.
Non-contributory pension.

www.americanradiohistorv.com

Home and
Overseas

Numerous opportunities to
travel.

QUALIFICATIONS:
O.N.C. in Engineering in-
cluding a pass in Electrical
Engineering A, or City
and Guilds Intermediate
Certificate in Telecom-
munications (old syllabus
i.e. Subject No. 50) plus
Radio I, or Intermediate
Telecommunications
Certificate (new syllabus
i.e. Subject No. 49) plus
Certificates in  Mathe-
matics B, Telecommunica-
tions Principles B, and
Radio and Line Trans-
mission B, or equivalent
standard of technical edu-
cation; and at least 5 years’
appropriate training and
experience.

Write to Civil Service
Commission, Savile Row,
London, W1X 2AA, for
application form, quoting
S$/7102/1. Closing date
21st March 1969.
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HIGH-GRADE COMPUTERLYTICS
BY

SPRAGUE : MALLORY

2,000uF 50V 4 x 2 in. 10/
3,000uF 55V 4 x 2 in. 10/-
4,000uF 30V 4ix 13in. 10/-
7,200 uF 40V 43x 2 in. 10/-
10,000uF 6V 3 x 1%in. 6/
10,000 F 15V 4 x 2 in. 8-
10,000 uF 33V 4 x 2 in. 10/-
12,500uF 16V 4 x 2 in. 10/-
15,500 uF 10V 4 x 2 in. 10/-
60,000 uF 8V 43x 2%in. 10/-
70,000xF 13V 4 x 3 in. 12/6

All above have screw terminals
Price reductions for bulk quantities

iin. Tape 2,400 ft. 800 B.P.l.
tested £10-0-0

Welding Machines ; for dual opera-

tion model STI 240 Volts Trans-
former Discharge Type £125

Siemens Plug-in Relays Type 162B
700 ohms 17/6

Slydlok Fuse Holders 30 amp
Type 3034 5/6

5 in. Oscilloscope Tube SE5J/P31
£4-19-6 (Personal shoppers
only).

Big selection of miniature and
subminiature Electrolytic Conden-
sers from 1 uF 15V to 100 uF 15V
@ 1/- over 100uF @ 1/6 each.

CAPACITORS
‘268 uF. 1500 VRMS ..  6/-

RADIO CLEARANCE (1965) LTD.

27 TOTTENHAM COURT ROAD, LONDON, W.1.
162 HOLLOWAY ROAD, LONDON, N.7.

Phone 01-636 9188 and
Phone 01-607 7941

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

e
E ow yrDouble sided —
- the cabinets wiil
take rack panels
both sides, that is
back and tronmt
and they are
drilled and tapped
all the way down
every {in. for this
I purpose,

WFitted “Instantit”
@ (World Patents)

fully  sdjustable
rack panel mounts
both  vertically
and horizontally
—these aliow the
rack panels to be
recessed i1 desired
—1or instance. if
the panela are
fitted with pro-
jecting compo-

AMATRONIX LTD (WW)

ALL GOODS NEW, TOP GRADE,
GUARANTEED TO SPEC. NO SECONDS
NO RE-MARKS. ORDERS OVER 10/- U.X, P, P,

ADIl6I/2 12/8| BF228 4/-|2IN30SS 16/6
{Comp pair) BFYS5I 4/-|INITOT 4/3
AF139 8/6|1S44 1/4|INI794 2/6
B-5000 10/-|1S557 3/-|2N3983 5/8
BDI21 18/-|SFIIS 2/6 2N 4058 47
BCl078B 2/8|TISI8 7/-|2N4285 2/6
BCle8B 2/-ITIS60M 4/8 (2N 4289 2/6
BCIl68C 2/~ TIS6IM 4{11|2IN429) 2/6
BCI69C 1/3|2NT06 1/7|2N4292 2/6
BF124 4/-|2N2926G 2/6/258187 2/~

HIGH SLOPE R.C.A, MOSFETS

Best buys in FETs. N-chan., insulated gate, deplexion
mode. Useful d.c. to v.hf. Triode 40468, 7.5mA/V,
N.F. 4dB @ I00MHz, Crss 0.12pF, lgss 02nA (all typ.).
All this for only 7/6. Tetrode 3N140, 1848 gain,
3.5d8B N.F. @ 200MHz. |0mA/V. Acts as cascode r.f. amp.
or mixer. 17/-. (Like Mullard BF$28).

AMPLIFIER PACKAGES (Component Kits)

Low standby current, high el |¢iem:y. simplicity.

AX2 9V, 300mW in 10-20 ohms, 12/6.

AX3 9V, B0OmW In 8 ohms, low distortion, 22/6.

AX4 IBV 2W or 24V, 4W, low distortion, IS ohms, 30/-.

RECEIVER PACKAGE AX9

Complete component kit {everything except case and
9V battery) for a sensitive t.r.f. receiver. You don't
know how well a simple t.r.f. can work until you've built
this one. Two r.f, stages, amplified a.z.c.. all siticon
circuitry. Tinned and drilled printed cct. board wound
ferrite rod, J.B, Dilemin tuning cap., e:rphon.. brand
new too-gr:de miniature components. The ideal set for
the young construczor, easy to make but much more than
a toy. MW only, adaptable to other bands (hints given).
Loud earphone reception, but a 3-8 ohm speaker can also
be used. Only 45/-. All parts sold separately.

LOW-COST LINICS

AUDIO POWER AMPS PAm 1W, 22V, 22 ohms, 24/-.
CA3020, 550mW, 9V, high ;atn. wide band (needs o.p.
trans), 28/-. RF/IF AMF’S CAJOII. amp/limiter for f.m_,

61dB @ 10. TMHz, 18/-. IMPEDANCE CONVERTER
TAA320, 15/-.

MINIATURE POWER PACK COMPONENTS
MT9 MAINS TRANS, 0-230-250V, 9-0-9V, BOmA, size
14° sq., with data sheet giving regulation curves for push-
pull, brld[e and voltage doubler rectifiers, |1/-. TINY
SELENIUM BRIDGE (finger-nail sized) rated JOV rms,
150mA d.c.,, 3/6. Larger brother, 1° X 1}° 1%
700mA  contact cooled,  6/-. ELECTROLYTIC
1000uF, 16V, 14° x 1°, 16V wkg., 3/6.

TRANSFILTERS (BRUSH CLEVITE)

Piezoelectric ceramlc ﬁlters for i.f. amplifiers. Interstage
couplers, T0-02 /-. Series tuned, for emitter
by-pass, etc., TF-O 7/6 465 & 470kHz.

Cash with order. Mail order only,

396 SELSDON ROAD, SOUTH CROYDON
SURREY, CR2 ODE

™ YUKAN  zorermone e\

SELF-SPRBN v ewcoce mar—
of 14 airdring GREY HAMMER

a4l
BLACK WRINKLE
NOW, [ o R (CRACKLE)fvishes

Yukan Asrosol tprarkit contains 16 ors. fine | Other Yukon A
quality durable ea: At spray. No store baking | Drping Aerosols,
required. Mamme lable in grey, blue, gold, | J8ozs ot o 11
bronze. Modern tack Wrinkle (Crackle) | arr pard

all st 15 2t our counter or L6, carriage pard. | inciude

Per push-button eif-spray cam. Aiso Durable, heat | Zunc Chromate
and water reustant Black Matt finish (12 o, self- | Ciear Lacquer
speay cans only) 13/6 carrtage pade Metatics Grey
SPECIAL OFFER: I can pius optional tramterable | Bive. Sronze
$0ap-on trigger handle (value 5/+) for 18/, carriage | and Cotd

paid. Choice of 1 sel-spray plain colours and pri=
mer (Motor &ar quality) also avaiable. Please enclose cheque or
trowsed P.O, for total amount direct to

7.
Deor:02 YUKAN, i SeOAT <04

We 1upply many Government Departments, Mumcipal
Adthornses. intttutes and Leading (ndustrial

Organisations —we €an supply you too -
Open ail day Saturday. Clotad Thursdsy sterncons

NEDNS. PRINTED CIRCUIT BOARDS. INSTRUMENT
CASES. MDULDED REED SWITCHES and PIDAM logic
modules, CONTIL and BRIGHTLIFE products are all
ex-stock. For details see February and April 1969
issues, advertisements. For further decails use reader
service card. New prices on new leaflet. All customers
on mailing list will receive these automatically.

WEST HYDE DEVELOPMENTS LIMITED,

30 HIGH STREET, NDRTHWODD, MIDDX.

Telephone: Northwood 24941

WW—134 FOR FURTHER DETAILS

WE PURCHASE

COMPUTORS TAPE READERS AND
ANY  SCIENTIFIC  TEST EQUIPMENT,
PLUGS AND SOCKETS, MOTORS, TRAN-
SISTORS, VALVES AND KLYSTRONS,
RESISTORS, CAPACITORS, POTENTIO-
METERS, TEST EQUIPMENT, RELAYS

TRANSFORMERS, METERS, CABLES, ETC.

PROMPT PAYMENT & COLLECTION

TURN YOUR CAPITAL INTO CASH
ELECTRONIC BROKERS LIMITED

8, BROADFIELDS AVENUE, EDGWARE,
MIDDLESEX.

TEL. 01-958 9842

www.americanradiohistorv.com

it e < nenta and it is
5 } -4 ‘l desired to eucloas

them by doors.

JrAll edzes and corners rounded.

rAll Interior fttings, tropicalised and rust prooled and
passivated.

Y Built-in Cable Docts—removable.

% Bullt-in Blower Ducts—removable.

s Ventilated and insect prooled tops.

Yy Detachable side panels.

YcFull lengih instantly detachable doors fitted espaguolette
bolts available it ordered with cabinets.

JrMade ia California, U.S.A.. cost the American Govern-
ment £107 before devaluation.

Finished in grey primer and in new condition,

OUR PRICE £26 10 0
(Carriage extra).
(Fuall length doots £5 each extra).

You do not require doors if yon are going to mount panels
frout and back and do not wish to enclose them.

40-page list of over 1,000 different items In stock
svailable—keep one by you.

Computer Tape Recorder Reproducers of highest quality
in 8 #t. Cabinets full details and price on request.

% Collin®s 500 w. Telephone Radio Trans-
mitters Autotune 2 to 18 mlcl 230v.
inpnt mew ............... P.U.R.

%8 Track Dats High Speed Tape lemn £60 0
< Mason Dluminated Drawing Tables 36 x 24°  £17 10

*A C A ing Machi £8 10
Y Teletype Model 28 Page Printers LP. .. ..... £85 0
s Teletype Model 28 Tape Ponches LXD. . .. ., £55 0
JrStelmsa Telegraph Distortion Monitors. .. £55 0
“r5it. Motorola enclosed Cabinets 19°. .. ..... £17 10
*Times Facsimile T i Recei a0 £75 0
Yr'Teletype Model 14 Tape Punches £29 10
* T8-497/'URR BSixnal Generators 2/400 mjes £85 0
% 08-8 Osciliosccpes. " £25 0
Ydet Aircraft Joymck Bmdle: with 5

(T T Ry £1 10
8.A R.AH. Aerials 43" hizh . . £1 0

% 8igma 12000 ohm. DPDT Sealed Relays. .. . £1 0
ATM Type TRR-2 Regenerative Repeaters.. £14 10

S Freiz Airport “Weather Man”™ Masts...... £25 0O
*75 !oot tn(h Lattice Trun;nln Wind up

£285 0
*Umulecton 10 bank 25 way ex. new. ... £1 15
YrPrecision Maing Pilter Units. . ..... L £1 10
Y Marconi HR.22 SSB Receivers 2/32 mjes.... £75 0
% Avo Geiger Counters new...... ‘ & ke £7 10
*Telegraph Code-Decode Machines.......... £17 10

Carriage extra at cost on all above,

We have a large quantity of * bits and pieces*
we cannot list—please send us your requirements
we can probably help—all eunquiries answered.

P. HARRIS
ORGANFORD — DORSET

WESTBOURKE 65051
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BAILEY 30W AMPLIFIER

All parts are now available for the 60-volt single
supply rail version of thls unit. We have also designed
a new Printed Circult intended for edge connector
mounting. This has the component locations marked
and is roller tinned for ease of assembly. Size Is also
smaller at 43in. by 23In. Price in SRBP material !1/éd.
in Fibreglass I4(6d. Original Radford design. SRBP
12/-. Fibreglass 16/-. This does not have component
locations marked.

BAILEY 20W AMPLIFIER.

All parts in stock for this Amplifier including specially
derigned Printed Circuit Boards for pre-amp and
power amp. Mains Transformer for mono or stereo
with bifilar wound secondary and special 218V
primary for use with CZé6 Thermistor, 35/6d., post
A0
Trifilar wound Driver Transformer, 22/6d., post |/-.
Miniature Choke for treble filter, 7/6d., post éd.
P.C. Board Pre-Amp 15/-., post 9d. Power Amp. 12/6d.,
post 9d.

Reprint of * Wireless Worid * articles, 5/6d. post free

DINSDALE Iow AMPLIFIER.
All parts seill available for this design including our
new power amp. P.C. Board with power transistors

and heat sinks mounted directly to P.C. All parts
for stereo cost approximately £24.

Reprint of articles 5/6d., post free.

HART ELECTRONICS,

321 Great Western St., Manchester 14
The firm for “quality”.

Personal callers welcome, but please note we are
closed all day Saturday.

SOURCEBOOK OF
ELECTRONIC CIRCUITS

Over 3,000 modern electronic circuits
complete with values of all parts,
organized in 100 logical chapters for
quick reference and convenient browsing.
by John Markus

172/6 Postage FREE

WORLD RADIO-TY HANDBOOK
1969. 35/-. Postage |/-.

THE INTEGRATED CIRCUIT
DATA BOOK. 50/-. By Motorola.
Postage 2/6.

HI-FI YEAR BOOK
Postage |/-.

AUDIO AMPLIFIERS.

4
4
4
4
4
b
4
¢
4
4
4
4
4
4
4
’ Postage |/-.
4
4
p
4
4
4
4
4
4
E
4
a

1968/69. 15/-
10/6.

RCA SOLID-STATE HOBBY
CIRCUITS MANUAL. 17/6.
Postage |I/-.

COLOUR TELEVISION by G. N.
Patchett. 40/-. Postage I/-.

LOGICAL DESIGN OF SWITCH-
ING CIRCUITS by Douglas Lewin.
70/-. Postage 2/6.

GEC TRANSISTOR MANUAL. 2i/-.
Postage 2/-.

THE MODERN BOOK CO.

BRITAIN'S LARGEST STOCKIST
of British and American Technlcal Books
19-21 PRAED STREET,
LONDON, W.2
Phone PADdington 4185
Closed Sat. | p.m.,
WW—135 FOR FURTHER DETAILS
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BEST PRICES - BEST PRICES - BEST PRICES - BEST PRICES

YOUR ELECTRONIC
EQUIPMENT ANOD
COMPONENTS FOR

THE LARGEST AND BEST BUYERS IN-THE COUNTRY
UNITED ELECTRONICS LTD

sk Best Prices

% Immediate Spot Offers

# Prompt Settlement
% Fast Collection

We buy
PLUGS AND SOCKETS-MOTORS-TRANSISTORS-VALVES - RESISTORS-CAPACITORS
POTENTIOMETERS - METERS - RELAYS - TRANSFORMERS - TEST EQUIPMENT - ETC.
Any quantities considered. Send lists of goods available.
DON'T DELAY~contact Mr. Astor or Mr. Kahn -

UNITED ELECTRONICS LTD

12-14 WHITFIELD ST.. LONDON. W.1. Tel: 01-580 4532, 01-580 1116, 01-636 5151. Telex: 27931

BEST PRICES-BEST PRICES - BEST PRICES - BEST PRICES

WW—136 FOR FURTHER DETAILS

GODLEYS

SHUDEHILL, MANCHESTER 4
Telephone: BLAckfriars 9432

Agents for Ampex, Akal, Ferrograph, Tandberg,
Bryan, Brenell,B. & O, Yortexion, Truvox, Sony, Leak,
Quad, Armstrong, Clarke & Smith, Lowther, Fisher,
Goodmans, Wharfedale, Garrard, Gboldring, Dual,
Decca, Record Housing, Fitrobe, G.K.D., etc.

Any combination of leading amplifiers and speakers
demonstrated without the slightest obligation

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 t and makes of
Voltmeters, eters, Micro-
INSTR“ME“T ammeters, Multirange Test
Instruments, Leak
REPAIRS Detectors, Temp. Controllers, all
types Bridges & Insulation

Testers, etc.
we are the leading Electrical Instrument Repairers in
the Industry. For prompt estimate and speedy delivery
send defective instruments by registered post, or write
to Dept. W.W.:—
1-3 Berry Street, London, E.C.1
Tel.: Clerkenwell 5481-2

Meters, Electrical Thermometers,
Rec
As contractors to various Government Departments
L. GLASER & CO. LTD.

WE BUY

any type of radio, television, and electronic
equipment, components, meters, plugs
and sockets, valves and transistors, cables,
electrical appliances, copper wire, screws,
nuts, etc. The larger the quantity the
better. We pay Prompt Cash,

Broadfields & Mayco Disposals,
21 Lodge Lane, London, N.12

RING 445 2713
445 0749
958 7624

LAWSON BRAND NEW
TELEVISION TUBES ' §

Complete fitting instructions
are supplied with every tube.

12° Types £4.10.0

14" Types £4.19.0

17 Types £5.19.0

19 Types £6.19.0

21” Types £7.15.0

23 Types £9.10.0

19 Panorama £8.10.0
23° Panorama £11.10.0
19" Twin Panel £€9.17.6
23° Twin Panel £12.10.0
Carriage and insurance 12/-

The continually increasing demand for tubes of the very
highest performance and reliability is now being met by
the new Lawson “ Century 99 range of C.R.T.s.

“ Century 99> are absolutely brand new tubes
throughout manufactured by Britain’s largest C.R.T.
manufacturers. They are guaranteed to give absolutely
superb performance with needle sharp definition screens
of the very latest type giving maximum Contrast and
Light output; together with high reliability and very
long life.

“Century 99 are a complete range of tubes in all
sizes for all British sets manufactured 1947-1968.

2 YEARS FULL REPLACEMENT GUARANTEE
WW—137 FOR FURTHER DETAILS
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LAWSON
TUBES

18 CHURCHDOWN ROAD
MALVERN, WORCS.
Tel. MAL 2100
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ALL GOODS GUARANTEED

CONVERTOR,BA'ITERYCHARGER Input 12y,
D.C. Output 240 v. 50 ¢/s. 170 watt max. Input 240 v,
S0 ¢/s., output 12 v. § amp D.C. Fully fused with
indicator lamps. Size 9} x 10 Xx 4}in. Weight 19 ibs.
An ex:remely compact unit that will give many years
reliable scrvnce, supplied with plug and lead. Only
£4/10/-. P, & P. 15/- extra.

As above- fully serviceable--perfect interior but
soiled exterior cases, £3. P, & P, 15/- extra.

DISTRIBUTED WIDE BAND AMPLIFIERS
Various types, e.g. E.M.I. type 2C complete with
power unit. Frequcncy range 50 ¢/s. to 100 mcfs.,
gain of 12, £8/10/-. P. & P. £| extra.
DEKATRON SCALERS/TIMERS
models from £6-£12.

RATEMETERS. Various types available with or
without E.H.T. power supplies.

Various

e Wi I <

AT 1% 1)
BnMM”"éfvf R

" “TYPE—4§-
~ TR. G.D.X,20.C.

Brand new fully transistorised and fully portable
Communications Receiver. Bpecificatlons: 4 complete
ranges 550 Kjcs. to 30 M/cs, covering sll amateur bands,
shipping and trawler bands. and broadcast band. A highly
ficient double tuned superhet, comprising R/F aerial

DEKATRON COUNTER tubes type GCIOB,
10/- each.

G.M. TUBES. Brand New. G24/G38/G60 at 35/-
each. G53/1 at £8 each.

SOLARTRON stab, P.U. type A5516 300 v. 50 mA.,
£3/10/-; ASS17 300 v, 100 mA., £6. P .& P. 10/- extra.
TRANSISTOR OSCILLATOR Variable frequency
40 c/s. to S ke/js. S volt square wave o/p, for 6 to 12 v.
D.C. input. Size 1} X I¥ X [}in. Not encapsufated.
Brand new. Boxed. II/6 each.

VENER encapsulated “‘flip- ﬂop type TS.2A. Com-
plete with base 21/- or 4 for £3/15/-.

MULLARD pot cores type LAI, 8/6 ea. (brand new
boxed).

TIMER UNIT consisting of standard mains input
transformer 200/240 v. 50 cycle; output 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 Sin. ldeal for battery chargcr. one second
timer, transistor power supply, etc.

Tested and guaranteed working £€2/15/- cach. P.P. 15/-.
FAST NEUTRON MONITORS (Burndept type
|2628) Complete with new set of Mallory celis and
carrying harness. £10 only. P. & P. 10/-.

TEST GEAR
OSCILLOSCOPES. Cossor DB 1035 £20; 1049 £30.
Hartley 13A DB £20.

MARCONI Sig. Gen. 144G 85 kc/s., 25 me/s. €20,
carr. £1. MARCONI U.H.F. Gen TF517 150-300 mc/s.
£5/10/-, carr. £).

AIRMEC Valve millivoltemeter 784. 6in. rectangular
200 micro amp. meter calibrated —10db to + 10db;
and 0-10 mv.; range —40 db/x|; —20 db/x(0; 0 db/x100
£8. Carriage 15/-.

CT49 AUDIO FREQUENCY METER fre. range
450 ¢/s. to 22 kc,s .. directly calibrated. Power supply
1.5-22 v. D.C. £6/10/-. Carr. 15/ (in original carton).

SOLARTRON RESOLVED COMPONENT
INDICATOR type VP 250 20¢/s-20kc/s. As New
£85.

Als o available SOLARTRON Precision AC Milli-
voltmeter type VF252. As New £50,

PLESSEY PLUGS & SOCKETS Mk. IV.

2way Brand New 10/6 pr. Cleaned ex-eq. 7/6 pr.
4way Brand New 10/6 pr. Cleaned ex-eq. 7/6 pr.
6way Brand New 12/6 pr. Cleaned ex-eq. 7/6 pr.

12way Cleaned ex-eq. 11/~ pr.
Coax Brand New 7/6 pr. Cleaned ex-eq. 5/- pr.
RELAYS

3,000 Series 5 k/ohms, 2 pole make H.D. contacts,
2/6 cach.

S.T.C. sealed 2 pole co. 48V. only. Complete with
base 6/ each.

COURTENAY TIMER unit. Accurate | sec. timer’
variable mark space ratio. Input 12V AC or DC:
Heavy duty relay contacts to switch external equip”
ment e.g. flashing lights. Chassis mounting size
6 x 3} x 31n. Tested with circuit diagram. 22/6 each

SELENIUM RECTIFIERS

Double bridge 12 v. 6 amps continuous rating. Size
31 x 31 x 2}in., 9 plate, 8/6 each.
Quad bridge 12 v. 12 amps continuous rating, 21/-..
EHT RECTIFIERS. Brand New. T36 EHT 20—3/6 ea.
Tll61l/-léT 80—6/6 ea. T36 EHT BO—6/6 ea. T36 EHT 240
—12/6 ea.
DIODES new CV448/425, 1/~ each.
TRANSFORMERS. All 200/250 inputs 1B v. 6 amp
continuous rating tapped 9-0-9 at 18/6 each. 1B v.
12 amps at £3 each.
GARDNERS Neptune series. Brand new. 460-435-
410-0-410-435-460, 230 mA. 600-570-540-540-0-570-600
v. 250 mA. Two scparate windings. £3/10/-.
FRACTIONAL H.P. MOTORS. 240 v. 50 cfs.
Brand new. Ideal models, fans, etc. 6/6 each.
METROSILS. Ideal pulse suppression, 2/- each.
E.H.T. CONDENSERS. 7.5 kV. working. 0.1 mfd,
5/6 each; 0.25 mfd 8/6 each.
BrandNew 5 kv working 2 mfd 22/6 ea; 0.25 mfd 10/6 ea.
VISCONOL EHT Condensers. Brand New.
0.015 BKv 6/6 each. 0.002 I5Kv 8/6 ea. 0.01 2 Kv 5/- ea.
0.0005 25 Kv 16/~ ea.
BATTERY HOLDERS. Brand New. Lt/grey plastic
with solder tag connections.
Chassis mounting, clip in | U2 battery 2/6 ea.

- = w o | Vidor VII 1/9 ea.
Panel mounting I—Vidor VI battery 1/9 ea,

k . 2 " - 2/9 ea.

.. o o w36 ea.
BELLING & LEE 10 pin plug/socket, 3/6 each.
Cash with order. Post paid over 10/-.

CALLERS WELCOME

CHILTMEAD LTD.

22, Sun Street, Reading, Berks.
Off Cumberland Road (Cemetery Junction)
Tel. No. Reading 65916 (9 a.m. to 10 p.m.)

tuning section, A.V.C. and built in B.F.0. for C.W. or
B8B reception. Ideai for fixed or mobile reception. With
speaker and headph output. H.
ateel cuse of pleasing modern design. Bize approx.

SWANCO PRODUCTS LTD.

asxap  AMATEUR RADIO SPECIALISTS  aapqq

NEW EQUIPMENT

9 x 7 x 6in. Britlsh manufacture. Due to bulk purchasing
We cal offer theae excellent receivers at less than half their
normal worth. Complete with hundbook £18.10.0, carriage
and i 15/-. Headph If required 17/8 extra 3/6 p.p.

DEPT. W.W., 24 CAWOODS YARD,
MILL STREET, LEEDS, 9.

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.

I MAYO ROAD, CROYDON,
CRO 2PQ. 01-684-0193

PRINTED CIRCUITS

LARGE AND SMALL QUANTITIES.
FULL DESIGN AND PROTOTYPE
FACILITIES AT REASONABLE PRICES.
ASSEMBLY SERVICE ALSO AVAILABLE

K. ). BENTLEY & PARTNERS,
18, GREENACRES ROAD,
OLDHAM. LANCS.

Tel. 061-624 0939

PRINTED CIRCUITS

Small quantities are not expensive, we have
full artwork and assembly facilities.
Let us quote you for any quantity.

UFREC ELECTRONIC SYSTEMS LTD.
Hookstone Park, Harrogate

Harrogate 85258

FOR YOUR...
SYNCHRO & SERVO
REQUIREMENTS!

SERVO & ELECTRONIC SALES LTD.

43 HIGH ST.,ORPINGTON,KENT.Tel:31066,33976
Also at CROYDON, Tel: 01-688 1512
and LYDD, KENT. Tel: LYDD 252

WE ARE BREAKING UP COMPUTERS
COMPUTER PANELS (as
shown) 2in. % 4in. 8 for 0/,
Post free with min. 30 transistors.
100 for 65/- + P. & P. 6/6;
1.000 for £30 + carr.
EXTRACTER/BLOWER
FANS (TAPST)100C.F. M. 4} X
44 x 2in. 2800 R.P.M. 200/260
voit A.C. 35/- each. P. & P. 5/-.
POWER TRANSISTORS sim.
;)fmn ex. eqpt. 4 for 10/-.
OVERLOAD CUT OUTS. Panel mount.lngln the
following values 5/- each: 1, 1}. 2, 3, 4, 5, 7, 8 amp.
TRANSISTOR COOLERS TOS. 7/6 doz.
TO3 18/- doz. P. & P. 9d.

MINIATURE GLASS NEONS. 12/6 doz.
NEW MIXED DISC CERAMICS. 150 for 10/-.
P. &P 1/

LONG ARM TOGGLE SWITCHES. ex. eqpt.
SPST I3/6 doz. DPST 17/- doz. DPDT 22/6 doz.
P. & P. All Types 2/- doz.

LARGE CAPACITY ELECTROLYTICS

4{lo., 2in. diam. Screw terminals.

All at é/- each + 1/6 each P, & P,

5.000mF 65 d.c. wkg.

1.500mF 150 d.c. wkg.

4.000mF 72V d.c. wkg.

6.300mF 72Vde. w

16.000mF 25V d.c. wke. Send 1/- stamps
25.000mF 12V d.c. wkg. for list

KEYTRONICS, 52 Earls Court Road,
London, W.8. Mall order only.

2 5. d,
Sommerkamp P-Series Equipment:
FR-dx-500doubleconversion superhet 160-10metres 130 0 0
FL-dx-500 B8R/AM/CW transmltter, 240 watts PEP 145 0 0
FL-dx-2000 linear amp., 1200 watts PEP . .. 100 0 O
Sommerkamp FT-dx-150 transcelver 80-10 met . 215 0 O
Sommerkamp FT-dx-500 transceiver 80-10 metres 250 0 0
Swan Line Equipment:
Swan 350C Transcelver 80-10 metres _ . . 218 0 0O
Swan 500C transceiver 80-10 metres 283 0 O
Swan 230-XC Power supply a.c. .... .85 0 O
ished robust Eddystone Radio Ltd.
d Eddystone EAL2 Ainateur band recelver 160-10
metres .. . ... 193 0 0O
Edd. jons receher . 143 0 0
Eddntona 840C shoﬂ.unva ncelvar 70 0 O
C leatl
recelver . 5910 0
Eddystone EB35 shortwave & F.M. receliver .. . 88613 4
Eddystone EB38 shortwave broadeast receiver 586 5 0
Trio Communications Equipment:
Trio T8-500 88B Transcelver with a.c. PRU & with
8plit frequency V.P.O. 231 0 0
Trio SR59DE Communications receiver 3915 0
Trio JR600SB Amateur Band Receiver 80-10 metres g9 10
Latayette Receivers:
Lafayette HAB00 Amateur Band Receiver 804‘
metres 4 2 0
Latayette HAB00 solid atate receiver 45 0 0
Lafayette HA350 amateur band receiver .. = 6710 O
Halligratter Equipment:
8X130 Communications receiver ., . ... .. ... 86815 0O
58X 122 Communications receiver . 148 5 0
8§X 148 Amnateur hunTrecelver 137 5 0
HT46 B8B ¢t i (vorks Int ive with
BX146 receiver) ................... .. 192 0
Moseley Electronics (Beams):
TA-33Jr. Tri-band three-element beam . 27T 86 0
TA-32Jr. Tri-band two-element heam. .. .. T | 5 0
TA-31Jr. Tri-band dipole . 1? 11 ©o
V-3Jr. Wire trap dipole . . 615 O
Channelmaster Rotator
Automatic Tenn-A-Liner . 7 ... 1919 0
Compass Tenn-A-Liner 3 ... 1414 o0
Rotator Alignment Bearing & 317 6
Ball Bearing Guy Ring ... . NPT S———— 2 7 8
Park Air Electronics:
2-Metre Transmitter (complete with Mic., ete.) 80 0 O
Kurer Airoraft. short, medium, and long wave
TECOIVOE. . b fuanonass @ b dksnete . 8 5 akci b b 1000 A0 oo 4215 3
Sky Blndll Alrcraft mclnr = . 2310 0O
Alreraft receiver. g sew . . 1715 0
Jet Set Aircraft recelver ..... % ae . 1314 8
Swanco/CSE Equipment:
2-Al0 Transmitter . . 43 + 0
2-AR Recetver. s . R - I o N 1]
Type 2 A.T.M.A. Aerial v 8 915 O
Type MM2 Microphone . TTIYY 21711
G-WHIP Antennas:
G-Whip Moblle Antenna Range. Light welghtdesign.
Hellcal wound. Buperior perforinance. 8.A.E. Illus-
trated Brochure and Prices.
Codar Radio Company:
£ s d. 2] ooy d:
CR.70A recelver .. 1 00 CR.45RB receiver 11 19 6
PR.30 preselector 19 6 ATStransmitter 16 19 6
PR 30X(withP8U) 7 18 @ 250 volt PBU . .. 810 O
R.Q10 Q Multiplier 5 0 12/Ms pRU...... 1110 O
R.Q10X (with P8U) 17 6 12/RC Control 0
€C.40 Control Unit 15 0 T.28 Receiver.... 15 17 6
CR.45X Receiver. . 15 0 Minj Clipper Kit.. 2 4 @
Partridge Electmn]cl; a Shure Micmphonu:l
s, d s, d.
Joystick Btandard 2 6 Shure 201 . . 512 6
Joystick De-luxe . . 5 0 Shure 202 || 6 0O
Type 3 Tuner .... 15 0 Bhure 444 ...... 1215 O
Type 3A Tuner .. 19 6 Shure 4014 .... g 16 0
Type 4 Tuner s 0 8hure 275SK ... 5 0
Type 4RF Tuner. . 17 6

Echelford Commlmlcluom :

d
B1/44 Metre Tx. 30 O 0
M1/44 Metre Tx.. 40 0
C1/44 Metre convtr. 10 10 0

Halson Electrical Services:
Y

Moblie Antenna.. @ 7
Extra Coils...... 3 17
8.W.R. & FA.L 419 6
Full Range of KW Equipment available to order.

Fuil Range of Drake Equipment available to order.

Full Range of Heathkit Equipment available to order.

SECOND-HAND EQUIPMENT
Many Itemas In stock. including: Eddystone 870/A, 840C, B.40,
ARBSSD, ARSSBLF, HRO, R209, 8R550. 3R58, DX40U, VFO-1U,
DX100U, LG300, 146560, Panda Cub, KW Vanguard, Lafayette
Starfiite. etc. Your enquiries. please.
Full service [faciliti R 4 re-aligned, T 1
Bcrviced, etc.

SWANCO PRODUCTS LTD.

Dept. W 247 Humber Avenue

COVENTRY

Hours: Mon. Tues., Wed., Fri., Sat.,
9 a.m. to 5.30 p.m.
Thurs. 9 a.m. to 12 noon

Telephone:
Coventry 22714
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| BEST PRICES - BEST PRICES | TRAIN ToDAY

OSMABET LTD.

WE MAKE TRANSFORMERS AMONGST OTHER THINGS

AUTO TRANSFORMERS. 0-110-200-220-240 v. a.c. up or down, \
fully shrouded, fitted terminal blocks, 50 w. 25/-; 75 w. 32/8;
100 w. 37/8; 150 w. 47/6; 200 w. 60/~; 300 w. 80/-; 400 w.

100/-; 300 w. 115/=; 600 w. 125/=; 1,000 w. 180/:- 1,500 w. ..
300/-: 2,000 w. 400/~; 3,000 w. 500/=; 4,000 w. 600/-. MOST MANUFACTURERS' SURPLUS Start training TODAY for one of the many

FOR TOMORROW

Ane oLATuN SRANEORINRS. ods M0 v STOCKS ARE SOLD TO first-class posts open to technically qualified
1: 1 ratio, 100 w. 80/-: 200 w. 130/-; w - g . 3 P
en in the Radio and Electronics industry.
MAINS TRANSFORMERS. Input 200-240 v.a.c. TX1, 425-0-425 v. UNITED ELECTRONICS i d . l d oy ry
250 Ma, 6.3 v. 4 &. ct, 6.3 v. 4a. ct, 0-5-6.3 v. :;. 1%&/- ;1_}2 ICS provide specialized training courses in
150 Ma, 6.3 v. 4 0-5-6.3 a. - 2 o . 5 o
250-0-260 v 100 M:63v'2nnctf'§‘lv415 s v%vx'e §TX4 3000 We pay the h/ghest prices all branches of Radio, Television and Elec-
300 v. 60 Ma, 6.3 v. 2 t, 6.3 v. 1 a. - 5. 300-0- v o g
120 Ma, 6.3 v.1 n., 6.8 7. 2a.ct, 6.3.v. 2 5., 80/; TX6, 250-0-250 v. Contact tronics—one of these courses will help .YOU
65 Ma, 6.3 v. 1.5 a., 22/8; MT2, 230 v. 45 Ma, 6.3 v. 1.5 a,, 21/-. . & . to get a }ugher pa.ld IOb. Why not ﬁll in the
INSTRUMENT TRANSFORMER. Prim 200/250 v.a.c., OMT/4, r. Astor or Mr. Kahn
tapped sec, 5-20-30-40-60 v. giving 5 10-16-20-25- 30.55-40.55-60, coupon below and find out how?

10-0-10, 20-0-20, 30-0-30 =0 2 50/-. | | .

OMT/5. Tapped sec., 40-50-60 e 9017;&';125: glvlniqg-zo-so UNITED .ELECTRONICS LTD Courses include:

40-50-60-70-80-90-100-110, 10-0-10, 20-0-20, 30-0-30, 40-0-30, 12/14 Whitfield St., London, W.1 )

50-0-50 v. u.c. 1 amp 52/6. Tel: 01-580 4532. 01-580 1116. @® RADIO/TV ENG. & SERVICING

HEATER TRANSFORMERS. Prim 200/250 v. a.c. 6.3 v. 1.5a. 01-580 5151. Telex: 27931
R @ CLOSED CIRCUIT T

18 54.70/-; 8a. f-; 124, =
MIDGET MAINS TRANSFORMER. F.W. rectification, size | | @ ELECTRONICS—many new courses
12.0-12 v. 0.25n; 909 v. 0.3 ., al at 19/8 each. | = @ ELECTRONIC MAINTENANCE
COLOUR TELEVISION WW; as specified, choke L1, 80/ BEST PRICES BEST PR|CES

2 x 1} x 1} ins., prim 200/240 v. a.c., output 20-0-20 v, 0.15a;

tranaformer T1, §7/6. Field Output Trunsformer 60/~ ' B ) - ] ;::z%%’;gu}ﬁ};ls% P; AND
OUTPUT TRANSFORMERS. Mullard 5/10. UL. 80/+; 7 watt

stereo UL. 50/-; OP3ECLSS, stereo tran, 21/-; OP3. 30/=; @ COMPUTERS

PP tran. 11K, 21/~; 30 watt PP trun. (KT68 etc.). 3-15 ohms, X X
85/-; MRT/10, 7/10 wutt multi ratio, 30/-. IRE, oL~ | @ PRACTICAL RADIO (with kits)
CHOKES. Inductance 10H, 65 Ma. 10/-; 85 Ma, 12/6; 150 Ma, W 4 LE

e e e GUILEM || ® ElEcTRoNIC FUNDAMENTALS
Carriage extra ull transformers from 3/6d. each. kﬂu

TRANSFORMERS WOUKD TO YOUR SPECIFICATION. g HANDBOOK - tsed Coaching f

o 5 uaraniee oachin or:

Zg,’_'_".:.‘}{Eﬁﬁ‘f:,‘;‘_’}‘ﬁ,‘;_"ﬁ:ﬁ“g’%ﬁg&""°""’""'°"““”‘" This useful handbook gives detailed information and | g .

P circuit diagrams for British and American Government [ ) C. & G. Telecom. Techns' Certs.
LUORESCENT LT LIGHTING. lnput, 6, 12, 24 v. d.c.. range . . 5

tittings, inverters. 8.A.E. lista. surplus Recelvers. Transmitters and Jest equ_lpmteinl. . C. & G. Electronic Servucmg

BULK TAPE ERASER. 200/250 v. a.c., suitable any size spool, etc.. also contained are some suggested modification 3 s

42/8. P. & P. 3/-. ! details and improvements for the equipment. Incorporat- . R'T'.E'B' Raduo/‘l"V Serw.cmg. Cert.
LOUDSPEAKERS. New stock, famous make, 3 or 15 ohma, ed in this revised edition is a surplus/commercial cross @ Radio Amateur’s Examination

15 watt, £5; 25 watt, £5; 35 watt, £7. P. & P. 6/- each. Lists. reference valve ang lranJislor guide. This book is | . P.M.G. Certs. in Radiotelegraphy
LOUDSPEAKERS. Ex equipment., perfect. Elac, Goodmans, invaluabte to Radio Clubs. Universities and Laboratories. . .
Plcsscy, etc., 3 ohma, only, b in. 7/6; 6 in. 10/-; 7 x 4 ln., 78 Catest edlfion| prived| 5t 36/~ par volurme plus 671 p Eup! @ General Certificate of Education
8 in., 15/-; 8 x 5 jn., 15/-. P. & P. 3/6 each.

Only obtainable from us at: 1

TEST ME'H-:Bs Wide variety, all reduced, brand mpew. Seart today - the ICS way

Lists 8.A. GILTEXTLTD., INTERNATIONAL
8.A.E, all enqulnea Pplease. Mail Order only. 24, Stansfield Chambers, l CORRESPONDENCE SCHOOLS
46 KENILWORTH ROAD, EDGWARE, ! $t.GeorgsiStreot: Dept. 230 Parkgate Rd., London, S.W.I1,
MIDDLESEX Tel: 01-958 9314 LEEDS) 1y Please send EREE book on
WW-—138 FOR FURTHER DETAILS R R L L .
NETT 550 01 e (A |08 5 08 G 00
TRANSFORMER LAMINATIONS enor- AABYEES . 530508 450585524 5 355 5 i & 7575 5 TR TV
mous range in Radiometal, Mumetal and
Thanks to a bulk purchase H.C.R., also “C" & "E" cores, Case and | | ] ~==rrorrrrmrrrmrreresmmriniiiieinene,
we can offer Frame assemblies. R WGPE B -+ ST paCn I 6 b SN B 5o 3.69
MULTICORE CABLES screened and — e p—— TR
unscreened from 2 way to 25 way. - LHE
BRAND NEW Large selection of stranded single p.v.c.

covered Wire 7/0048, 7/0076, 14/0076 etc.

PV.C. POLYESTER & MYLAR PT.F.E. covered Wire, and Silicon rubber

covered wire, etc.

RECORDING TAPES J. Black SURPLUS HANDBOOKS

19 net Circuit and Notea - . @i p/pod.
Manufactured by the world-famous reputable 44 GREEN LANE' HENDON' N.W.4 gu}: 83'19";"“ mld Notes L ol .. @8 ,,,p gg
— . .R.0. Technical Instruction . .. bi8pip
British tape firm, our tapes are boxed in polythene Tel: 01-203 1855. 01-203 3033 38 not Technkal Instructions L Bigpived
and have fitted leaders, etc. Their quality is as 46 net Working Instructions g " .. 5/8pip6d*
= 88 set Technical Instructions B <. Ti-pipéd
good as any other on the market, in no way are BC.221 Circuit and Notea o o+ .. bI8 plp 8d°
the tapes faulty and are not to be confused with x‘;’i"e"&;ﬁmg‘:ﬁh Inst. .. .. .. g;g g‘: g‘;~
imported, used or sub-standard tapes. 24-hour BC. 1000 (31 set) Circuit and Notes e .. 5igplp6d.
d h » CR. 100/B.28 Circult and Notes A .. 10/~ pip 8d.
espatch service. R.107 Circuit and Notes . . B .. 7l-plp 8d.
AR.88D Instruction Manual - . . 18/- p/p 6d.

Should goods not meet with full approval, purchase
price and postage wiil be refunded.

62 set Circuit and Notes 8/6 pip 8d.
Circait Diakram 5/~ each poat free. R. lllo/A R. 1'.!'),4[A R.1335,
R.F. 24, 25 and 26, A.1134, T.1154. CR.300, BC.312, BC.342,
BC.348J, BC.348 (E.M.P.), BC®24, 22 get.

i . der and Recelver circuita 7/8 post free,
3in.  leOfc. 2/~ 5in. 600fc. /- MODERK DESK PHONES, red; green, biue or topaz, 2 tone Dolodt]adne )
SiF {Siin. 900ft.  8/- 7Zin. 1,200ft. 9/~ srey o biack. whn interial bell and’ handset with 0-1 dia. T N e O e
. 3 0/-. P.P.7/6. Postage rates apply to U.K. only.
Lp. {3in. 2Sfe.  2/6 Sin.  500fc.  B/6 10-WAY PRESS-BUTTON INTER-COM TELEPHONES fn Bake- o s :,,,,, onty o o8
5%in. 1,200fc. 10/~ 7in. 1,800fc. 13/ '(';“ cu:e:’lm lunftllon box handset. Thoroughly overhauied. INSTRUCTIONAL HANDBOOK SUPPLIES
3in.  350fc.  4/6 Sin. 1200fc. 12/ e o L0 Dl patinls Dept. W.W. Talbot House, 28 Talbot Gardens, LEEDS 8
D.P. L . 20-WAY PRESS-BUTTON INTER-COM TELEPHONES in Bake- P WV, \We J g
15}"‘ 1,800fc. 186/ 7in. 2,400fc. 20/ Ilu’we',w]l.th )unctll;)n‘box. Thoroughly overhauled. Guaran-
teed. £7/15/~ per Unit. WW-—141 FOR FURTHER DETAILS
Rostageliop alltarmders /6 TELEPHONE COILED HAND SET LEADS, 3 core, 5/6. P.P.1/-.
ELECTRICITY SLOT METER (1/- In slot) for A.C. mains. Fixed
COMPACT TAPE CASETTES AT Lack o gour requirement. sl.n’m,ue"«;; n;‘:I{;l.. e, 300/250 .
0 A. 80/-,15 A. 90/-, 20 A. 100/-. P.P. 7/6. Other amperages
60, 90, and 120 minutes playing time, in original .Q‘I;l:;l;l';zRilf;cog‘;-‘:cm’;’]?;;‘:l;‘;:égx’::r::\::“wl:;mndmoned
plastic library boxes. % P
MC 609/- each. MC 90 12/6 each. MC 120 18/3 cach. e S O I O D O
8-BANK UNISELECTOR SWITCHES. 25 contacts, alternate
STAR MAN TAPEs ;blplnz'£2u/|1‘§,7-- 8 lPu;k half wipe £2/15/-; 6 bank hall wipe, AMERICAN
contac 16. A
WIRELESS SET No. 38 A P V Freq. range 7.3 to 9.0 Mc/s. Work-
4 i to 2 miles. 8izo 10} x 4 x 6jin. Weight 6}ib.
l:‘;:ll:‘!';:epower -u;’)’;‘rl_:“BIb. ennd spare valves and vibrator also TEST AND CDMMUNICATIDNS EOUIPMENT
ENUE
28 LI N KSCROFT AV N :;:ﬂ;;:l:::;cfgnp;r p;lrlorf,s 1°v° Aingh:l. P.P.':;'::. - * GENERAL CATALOGUE ANIIO3 ]I'
. elavs, various callers, "
ASHFORD, MIDDX. Recelvers in stock. All for callers only. Manuals offered for most U.S. equipments
Ashford 53020 23 USLE ST. (cer 20¢5) LONDON W.C.2 SUTTON ELECTRONICS
Closed Thursday 1 p.m. Open all day Saturday Salthouse. Nr. Holt, Norfolk. Cley 289

WW—139 FOR FURTHER DETAILS
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CAPACITY 15pf to 111xF
RESISTANCE 0.1Q to 100K
INDUCTANCE 1mH to 10H
VOLTAGE DIVIDERS and
WHEATSTONE BRIDGES

LIONMOUNT & CO. LTD.

BELLEVUE ROAD, NEW SOUTHGATE,
LONDON, N.il, ENGLAND
Tel: Enterprise 7047

WW—142 FOR FURTHER DETAILS

BAKER 12in. DE-LU XE
MKII LOUDSPEAKER

BRITISH MADE THROUGHOUT
Suitable for any Hi-Fi System.
Provides truly rich sound
recreating the musical spectrum
virtually flat 4-5d8, 25-16,000
cps. Latest double cone with
special “Ferroba”  ceramic
magnet. Flux density 14,000

gauss. Bass resonance 32-38cps.
15 watts British rating. voice
colls available 3or 8 or 15 ochms.

Price £9 Post Free

INETTE
MPLIFIER

M

A
For Hi-Fi Record Players.
A.c. Mains Transformer.
.| Chassis size 7 x 3} X din.
high. Yalves ECL82, EZ80. Two
£ stage negative feedback.
Quality output 3 ohm matching. Bargain offer complete
with engraved control panel, valves, knobs, 69,’6

i and tone controls. wired and tested. Post 5/6

HIGH GLOSS METALLIC N

HAMMERED ENAMEL

MAKES FANTASTIC DIFFERENCE TO PANELS
— sy hundreds of enthusixatic users.
'Crackie’ pattern appears like magic on wood and

Green: Black; Lt. & Dk. Blue Send for deulh or
send 3/9 (+9d. post/pk’g.) for Trial Tln.
FINNIGAN SPECIALITY,
PAINTS, Dept. W.,
STOCKSFIELD. Tel. 2280.
Northumberiand.

OR SPRAY-ON

WANTED—

Redundant or  Surplus stocks of Transformer
materials (Laminations, C. cores, Copper wire, etc. ‘,
Electronic Components (Transistors, Diodes, et¢.),
P.V.C. Wires and Cables, Bakelite sheet, etc., ctc.
Good prices paid
J. BLACK

44 Green Lane, Hendon, N.W.4
Tel. 01-203 1855 and 3033

TRANSISTOR AMPLIFIER

plus DYNAMIC MICROPHONE —
A self-contained fully port- | - j
able mini p.a. system. Many L {Ege 40 e 1
uses—Partles, Baby Alarm, &

intercom, Telephone or | (',nh""‘“4 w?l

Record Player, Ampllﬁ.r.

etc. Attractive rexine cov-
ered - cabinet size 12x9x
4 in., with powerful 7 x4 in.
speaker and four transistor
one watt power amplifier
plus ultra sensitive micro-
phone. Uses PP9 battery.

3
Brand new in Makers’ carton

All £
o,“‘y’r 90/- Post Free
with full makers’ guarantee.

THE INSTANT BULK TAPE
ERASER AND RECORDING HEAD
DEMAGNETISER

200/250 A. P
Leaf/letos.AA%. 42/6 17(:t

EXTENSION SPEAKER p-—_r
Black plastic cabinet speaker with 20ft. =
lead for transistor radio, intercom, malns |}
radio, tape recorde Post -~
Size: T}in. x Stin. % Jin. 30/ 2/6 T :L"'
RETURN OF POST DESPATCH — CALLERS WELCOME
Hi-FI STOCKISTS — SALES & SERVICE

RADIO COMPONENT SPECIALISTS

337 WHITEHORSE ROAD, CROYDON. Tel: 01-684 1665

%:.\

129A

R & R RADIO

St Burnley Road, Rawtenstall
Rossendale, Lancs

Tel.: Rossendale 3152
VALVES BOXED, TESTED & GUARANTEED
EBFS0 3/ PCC84 3/~ PY82 | 3/-
EBFB9  3/6 PCF80 3/ uist ' 46
ECC82 3,'- PCF82 3/6 u3ol 4/6
ECL8O 3/- PCL82 4/- 6F23 5/-
EF80 16 PCL83  4/- 10P14  3/-
EF85 3/ PCL84 5/ 20P5  3/-
EFI83  3/6 PL36 5/ J0F5 2/
EFiB4  3/6 PLBI 4/ 30LIS 5/
EYB6  4/- PL83 4/ 30PI2  4/6
EL4l  5/- PY33  §/- 30CI5 /-
EZ40  4/6 PYBI  3/6 30PLI3  5/6
EBC4l 4/6 PYS00 3/6 30PLI4 S/6

POST, ONE VALVE 9d. TWO TO SIX éd.
OVER SIX POST PAID.

ELECTRICAL MEASURING
INSTRUMENT REPAIRERS
EXPRESS METER SERVICE

131 ACTON LANE, LONDON, W.4
TEL: 01-995 0725

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 C1-Cé6 (Mullard) 9/6
Mullard Capacitors 2500mFd/64vw 15/6 each
Finned solid Ali Heatsinks 4 x 4} in. 12/6 each
Texas 1B20K20 Bridge Rects 200piv/2a  25/-
Photostats of May and Nov. articles 8/6 set

MOTOROLA/ICSTEREO PREAMP (0.1%THD)£3

(As described on page 332 September WW)
A.1 FACTORS.72 BLAKE RD.. STAPLEFORD, NOTTS.

in advertisement.

@ Box No. Allow two words plus |/-.

crossed “ & Co.”

@ Press Day 6 March for April 1969 issue.

@ Rate: 7/- PER LINE. Average seven words per line.

@ Charges etc., payable to “ Wireless World ” and

CLASSIFIED ADVERTISEMENTS

Use this Form for your Sales and Wanis

To “Wireless World’' Classified Advertisement Dept., Dorset House, Stamford Street, London, S.E.I

PLEASE INSERT THE ADVERTISEMENT INDICATED ON FORM BELOW

@ Name and address to be included in charge if used

Please write in block letters with ball pen or pencil.

WwWWW . americanradiohistorv.com
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sAg/lAussJ: B’EEU;'#:S WO e (g ¥
The right Ad]ustablg By JOHANSEN
tool for tre- hole ?‘" 1969 ED. 4/- P.&P.1/3
panning was eo" Radio Communications Handbook by R.5.G.B.
holes | _|2% cutters 189, new ed. 63/-. P. & P. 4/6.
T SR TOtar Tungsten “I s Transiscor &SuPbslt/i;ution Handbook. New 8th
= Hl_grh Slps_ed Hi-Fi Year Book 1969. 15/~ P. & P.1/9.
Model 00 its Muliard Colour TV. Colour tube adjust t
odels ECONOMICAL! for the Service Engineer. |7r!6.uP. & P.‘:‘/s:!.men *
Designers Guide to British T ist b
B ACCURATE! Kameel 261 6 P, 1%, ritis ransistors by
— Amat Radi
4 . RELIABLE! 6,'2:“}’.e;rP. T‘_{o Call Book 1969. Ed. by R.S.G.B.
R.C.A. Hobby Circuits Manual. 17/-. Postage |/3.
!“_ 1P’V&Fqull_t Finding by Data, 405 and 625 lines. 8/6.
o) & P. /-
QCC Elect i i /i
g ronic Novelty Designs by Kampel. 8/6.
Wri'tehfor ill\ldumaud brrclnureBgl ou{ (;‘xll {anle with ;\:Z;:‘;;'gu;x:;iiﬂ r. B 8ME. Tjew
straight or orse taper |-4 or Ditstock shank. ‘
All models availablc'{rom stock U N IV E RSA L BOO K CO
AKURATE ENGINEERING CO. LTD. °
Cross Lane, Hornsey, London, N.8 THE QUARTZ CRYSTAL CO. LTD. 12 LITTLE NEWPORT ST., LONDON, W.C.2
TEL. 01-348 2670 Q.C.C. Works, Wellington Crescent. (Leicester Square Tube Station)
New Malden. Surrey {01-9420334 & 2988)
WW—143 FOR FURTHER DETAILS WW-——144 FOR FURTHER DETAILS WW-—145 FOR FURTHER DETAILS
\ Y ~N |
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LDERING
p\T\DN

PRODUCTS LIMITED
lﬁegd Trade Mark

HIGH
EFFIGIENGY
INSTRUMENTS

4" DIA.=3.2 mm dis. detachable

bit. Standard cemp. 340 ¢ at 19 wares,
Special temps. frem 250 ¢ 400 ¢.
Weght 4.5 o1 127 grms

4 "—4.75 mm. dla. detachable bir
Standard temp. 380 ¢ a1 23 wattr
Special temps. frem 250 ¢ 410 ¢
Weight 6 o2s 170 grms

—6.34 mm. dia. detachable bt

tandard temp. 3o0 ¢ at 27 wates

Special temps fram 250 ¢ 410 c.
Weight 6 5 o2s. 184 grms

-7.9 mm. dia. detachable bit
Standard temp. 3a0 ¢ at 30 watts.
Special tempy. fram 250 ¢-410 ¢
Weight 7 oxs. 196 grans.

OFFSET BIT SIZA |“ 1.7 mm duameter

RIGHT ANGLE 8IT SIZE | 1.7 mm
dtameter.

BOTH AVAILABLE IN THE
FOLLOWING TEMPERATURES

250 €—127 warts, 360 ¢-—50 wacts, 4K0 -
60 watts, $00 ¢—%0 watts. Suppiied wn all
voltages from 6 velts 1o 250 volrs.

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 Mark )

WW-—002 FOR FURTHER DETAILS
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TO MANUFACTURERS OF &

SOLDERED JOINTS

10 INDUSIRY 1966

".a Contains 5 cores of non-corrosive high
speed Ersin flux. Removes surface oxides
and prevents their formation during soldering.
Complies with B.S. 219, 441, DTD 599A,
B.5.3252, U.S. Spec. QQ-S-571d.

l-],:' Savbit alloy contains a small percentage of
copper and thus prolongs the life of
copper soldering iron bits 10 times. Liquidus
melting temperature is 215°C - 419°F.
Ministry approved under ref. DTD/900/45358

an Solder Tape, Rings, Preforms and
- Washers, Cored or Solid, are available
in a wide range of specifications.

STANDARD GAUGESIN WHICH MOSTALLOYS HIGH AND LOW MELTING POINT ALLOYS

ARE MADE AND LENGTHS PER LB. IN FEET.

STANDARD ALLOYS INCLUDE

LIQUIDUS
FT. PER LB. TIN/LEAD| B.S. MELTING TEMP ALLOY DESCRIPTION MELTING TEMP.
S.W.G. INS. M.M. | 60/40 SAVBIT GRADE C. F °Gs °F.

10 128 3.251 256 24 ; )
12 104 | 2642 388 | 36 60/40 K 188 370 Tin/Lead/Cadmium
14 080 | 2032 657 | 6038 TAC, J vl ety IRIGEeg § (4Bt ) 290
16 .064 1.626 102 96.2 Savbit No 1 — 215 419 point
IR R | o

. . for soldering silver
20 036 914 324 307 bt ocoale% sggaces = .
22 .028 1 536 508 45/55 224 435 )
24 .022 568 865 856 Made from Pure Tin for
26 .018 46 1292 1279 40/60 234 453 P.T. use when a lead free 232 450
28 .014 s 1911 1892 solder is essential
30 012 314 | 2730 | 2695 30/70 - g . B Y
32 010 274 | 3585 | 3552 HALR [t D PNl B s

.009 233 | 4950 | 4895 20/80 =

T

EXTRUSOL is a new concept in ~ ADVANTAGES OF EXTRUSOL

solder for solder machines, baths

N . A section of A f
and pots used in the electronics 1. Less dross on initial me|t|ng ty;ii(:lligs? ’ Exs;e'(l:‘w‘“lj)ggLan
— 2' More somere{i Jomts per ;oci?:;::;urface g?;s\ll:’:zc::sng
EXTRUSOL is a very high purity pound Of solder purChased dross and general removed show-
Id hich is al b iall . .. t t d

fros of oxides. suipnides and 3. Less reject joints COIAIEAN wisrfnatiop:
other undesirable elements. 4, Improved wetting of —— ; d" .
The percentages of impurities in electronic components and L e
EXTRUSOL are considerably printed circuit boards Pellets in different alloys with
lower than those quoted in h, More uniform results strictly controlled tin contents to

qational or company specifica- suit the appropriate soldering
tions, thus providing a solder ALL EXTRUSOL 1S COMPLETELY machines, baths and pots. Bars are |
more suitable for use in the PROTECTED BY PLASTIC FILM available for automatic solder feed.

electronics industry.
EXTRUSOL can be

FROM THE MOMENT OF Ask for full details on

released under AID authority and MANUFACTURE solders, fluxes, soldering

= chemicals, on your
conforms with USA aa-s-571d  UNTIL{T IS USED tiatlna SR e S
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