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ALL POINT There are more than a million variations of the 10 basic
Keyswitch relays illustrated here; at least one of them
FAVOUR will suit your particular requirements.
They’ realltop quahty and top-perfarmance, as demonstrated by an
VERSATILE impressive list of ‘approvals’ that includes Post Office,
Atomic Energy Authority, NATO, National Coal Board,
KEYSWITCH British Rail and Central EIectr|C|ty Generating Board. And
every Keyswitch “tailor-made’ is also available in plug-in
form. So when you need the best relays, at com-
TAILOR-MADE petitive prices and delivered on time, contact
RELAY Keyswitch Relays Ltd,
Cricklewood Lane, KEYSW'TCHm

London NW2 (01-452 3344 ; telex 262754)

t MIL mechanically interlocked pair,

operating A releases B

2 P33 plug-in version of P.0. 3000,

at least 30m operations

3 600 compact version of P.O. 3000,

up to 10A contacts

4 KTR replaces two P.0. 3000's in space of one,

R 30% cheaper

5 DA33 two independent armatures

- and contact assemblies
‘-— LA 6 KR31 remanent latching, holds indefinitely
7 MRL latches mechanically. releases electrically,
up to 8 contacts

8 K700 miniature contactor, very sensitive coils,
up to 30A contacts

9 P.0. 3000 meets full GPO specs,

up to 30A contacts

10 MSW any of these relays fitted with

up to 8 microswitches
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On the outside, Avometers
haven’t changed much over the
years. But inside every
genuine Avometer - right
across the range from pocket-
size Multiminors to 0.39%
Precision Avometers — you'll find
the up-to-date guts of the most
famous multimeters in the world.
Outside - the same familiar
functional case and knobs you
grew up on. Inside the state-of-
the-artcircuitry you'd expect from
the world leader. Inside and out-
multimeters to meet every
laboratory, test and servicing
requirement.

Full details and specifications in the
Avo Short Form Catalogue.

Avo Limited, Avocet House, Dover, Kent;
Dover 2626; Telex 96283

WW—006 FOR FURTHER DETAILS
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C&S Antennas

Point to Point

Broadcasting :
Radio Relay provide
Ground to Air a complete

Navigational Aids
Business Radio

aerial service
LF to Microwave

Design

Site layouts
Aerial System Design

Aerials

LF ‘T’ and ‘L’ Aerials,

Mast Radiators,

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

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

Supporting Structures

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

Accessories

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

Installation
World Wide Service

h 4
Cca&S AntennaslLtd

Wentworth House, Eastern Avenue, llIford, Essex, England.
Telephone: 01-554-0102 Telex: 25850 Cables: Antennas liford (England)
WW—007 FOR FURTHER DETAILS CS16A
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Brief data on some
of the ceramic types
available.

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

| am particularly
interested in using a
thyratron with the

following parameters :

Application
Peak power output
Peak forward voltage

Peak anode current

EEV glass and ceramic hydrogen thyratrons are

extensively used to provide more precise and

efficient high speed switching. Here are some of

the reasons why :
1 Their short anode delay time of between 20

and 120 nanoseconds depending on triggering

method.

2 Low jitter generally of 1 to 2 nanoseconds but
down to less than 3 nanosecond depending on

heater supply.

3 The negligible change in anode delay time—
typically only 10 nanoseconds over a long period

of use.

4 A high peak inverse voltage capability of 20kV

immediately following pulse.
5 The low trigger power required.

6 The wide operating voltage range of 1kV-120kV

with four tubes.

7 The ability to control anode delay time and rise

time of current, using reservoir.

8 The wide reservoir range for maintenance of

gas pressure typically 4.5V to 5.7V.

The standard range plus EEV’s ability to meet
special requirements means that virtually any
high speed switching application can be met
Here are a few :

Radar modulators with a system output power

of 10kw —10MW.

Medical linear accelerators with RF
accelerating powers up to 15MW.
Particle linear accelerators with RF

accelerating powers up to 50MW. They may also

be used in first-stage particle beam choppers.
Particle beam benders where a network of
stored energy needs to be discharged into a

deflection coil or other device somewhere on the

accelerating ring.

Spark chambers

For pulsing light shutters such as Kerr or
Pockel cells.

Electronic crowbars and energy diverters

A3

EEV thyratrons-
for better
high speed
switching

Peak Peak Peak Mean
power forward anode anode
output Heating voltage current current
Type max Factor max max max
(MW) (V.A.p.p.s.) (kv) (A) (A)
CX1154 50.0 30x10° 40 2500 3.0
CX1157 35 7x10° 20 350 0.35
CX1168 100.0 70x10° 80 2500 2.5
X117 150 70x10° 120 2500 2.5
CX1174 120 60x10° 40 6000 6.0
CX1175 200 140x10° 80 5000 6.0
CX1180 12.5 9x10° 25 1000 1.25

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

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

NAME POSITION

COMPANY -

ADDRESS

TELEPHONE NUMBER EXTENSION Wwi7
AP 359

WW—008 FOR FURTHER DETAILS
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A4

Heathkit
& the power game

7
/>
/5
It isn’t a game any more — the time has come when the public should be told exactly /{@@e\é\b
who is behind the idea that high-quality test instruments can be within the reach S5
of everyone. Heathkit can remain in the shadows no longer — it is time for some /@oqé,‘
plain tatking. In Heathkit construction manuals that is exactly what you get — /{)do \,}@
instructions clear enough to enable anyone to build their own equipment, /¥ 0\0
thereby cutting costs by up to 50%. ‘ /\\{x,z& ooq;o
. . : 78 of
Heathkit's expert technical staff will provide the answers to any queries {\°\§ >
you may have regarding any of the models to be found in the /f\;o o@‘ &
1969 catalogue. AN &
7, L &
78 3 2
DAYSTROM LTD. Gloucester GL2 6EE England 7 %% © ¢ &
X & ucester / i
== shkanalesleat® | 1) | 79451 Telex 43216 / R

WW—009 FOR FURTHER DETAILS
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Send for full details of
the complete range

of EEV amplifier
kiystrons.

AS

EEV klystrons -
a wide and
flexible range

for UHF TV

kW

EEV make amplifier klystrons for UHF TV at power
levels 5, 7, 10, 25 and 40kW into the aerial. Their
reliability is established, their operating efficiency
is good and their design provides a high degree of
operational flexibility. A 40kW tube can, for
example, be operated at the same efficiency at
any power level between 20kW and 40kW. When
operated at 40kW the tube needs only 135kW
d.c. input.

English Electric Valve Co Ltd
Chelmsford Essex England Telephone: 61777
Telex: 89103 Grams: Enetectico Chelmsford

Please send me full details of your range of UHF TV amplifier klystrons.
| am interested in a klystron with the following parameters

Frequency Range Bandwidth Power Level

NAME ) POSITION

COMPANY S . .

ADDRESS

TELEPHONE NUMBER EXTENSION ‘wwis
AP 354

WW—010, FOR FURTHER|BETAES com
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I" ELEICTRTICAL RADIO co.!n. JZZ’”/@I’IQ]I

HIGH FIDELITY UNITS

HF.1016 Major HF.1216 HF.1214 HF.1016

HF.1012 HF.816 T816 P2.585

Dimensions Flux Pole Total Handling Bass Frequency Waeight
Type Density Dia. Flux Imp. Capacity Res. Response Price"

Depth B Dia. 1 Gauss 1 In. Maxwells | ohms'< | Watts ] ] c/s o I c/s - ib. oz. i N
HF.816 4218 8 16,000 1.0 63,000 U 6 63 50—15 K 4 8 £8.15.0
HF.1012 43 10" 12,000 1.0 47.400 U 10 35 30—14 K 4 4 £6.8.0
HF.1016 43 10 16.000 1.0 63.000 U 10 35 30—15 K 5 13 £10.4.2
HF.1016 Major 5} 107 16.000 1.0 63.000 15 10 39 30—16 K 6 0 £13.1.11
HF. 1214 6% 12° 14,000 1.5 106.000 15 15 39 25—14 K 9 10 £14.0.7
HF. 12186 7% 12 16,000 1.5 121,140 15 15 37 20—16 K 13 0 £21.10.3
T.816 At B 16.000 1.0 63.000 15 15 1500—17 K 4 8 £8.5.9
P2.585 H 2y 8.500 0.375 6,400 3 0.3 330 250—9 K 3 £1.10.6

* Includes 10% P.T. surcharge

SEE US ON STAND C116 LONDON ELECTRONIC COMPONENTS SHOW

P
eraoron i semvine wemorogy e roaseney | WHITELEY ELECTRICAL RADIO CO. LTD.

response is exceptionally wide, and their overall per- MANSFIELD - NOTTS - ENGLAND
formance outstanding. few speakers can equal, and Telephone: Mansfield 24762
none can excel the superb reproduction of the LONDON OFFICE: 109 KINGSWAY. W.C.2. Telephone: 01-405 3074

high fidelity speakers in the Whiteley Stentorianrange.

WWw—011 FOR FURTHER DETAILS

WWW. americanradiohistorv.com


www.americanradiohistory.com

Wireless World, June 1969

e L
SHe

-

Send for full details
of EEV marine
magnetrons.

A7

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

Peak Output

Power (kW)
Frequency (Typical Equivalents
Type Range (MHz)  Operation) (not complete)
Brief data on some of M5063 3025-3075 50 2J708
the .’l"zfl‘y ‘TV:“ 2J42 9345-9475 8 ME1101, CV3676,
avatlable. e MAG3, M526
complete range covers
S-Band and X-Band BM1002 9415-9465 21 JP9-15B
types from 3-80kW. M513B 9345-9405 22 JP9-15, YJ1110
M515 9380-9440 25 YJ1120
M597 © 9380-9440 10
M598B 9380-9440 7
599A/B 9415-9475 3 JP9-2.5D,
JP9-2.5E, 7028
M5022 9415-9475 30 YJ1121
M5031 9345-9405 9
M5043 9380-9440 5.8
M5039 9345-9405 22.5
Bl - \
M5063 M515 MS99A/8B M5138

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

Please send me full data on your range of marine magnetrons.
1 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 Wwo

WW—012 FOR FURTHER DETAILS
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NOW...

Guarantee your audience’s
listening comfort

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

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

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

Ours.

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

e-g_-.'!_;.-"'_"!‘J
- o

e~

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

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

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

For further information, write:

PROFESSIONAL
PRODUCTS
% LABORATORIES
* l Stamford, Connecticut 06305

WW—013 FOR FURTHER DETAILS
www.americanradiohistorv.com
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Choose your duplexer devices
from EEV’s extensive range

BS824
BS310 BS458 BS452 BS460
Frequency Peak
range power
Product Type No Band (MHz) (kW)
Brief data on some of
Pre TR cells BS834 — 2000-12000 2500
the many types
available. BS870 1240-1365 2500
TR cells BS390 S 2925-3075 1250
BS800 S 2840-3100 1250
BS824* S 2700-3100 25(_)
BS156 X 9000-9600 200
BS452 X 9310-9510 100
BS810 X 9250-9550 75
BS850 X 9300-9500 50
TB cells BS310 X 9375 5-200
TR limiter cells BS814 X 9000-9700 200
BS828 X 9325-9425 50
Solid state microwave switches BS392 S 2925-3075 0.5
BS460 X 8500-12000 0.5

*For protection of travelling waveguide amplifiers
Send for this booklet
giving full details of the
complete range of EEV
duplexer devices and

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

waveguide switches. E¢E
E Please send me a copy of "Duplexer Devices”. | am interested in a tube with the following parameters :
S Frequency range Power Type of cell
NAME POSITION _ .
COMPANY
ADDRESS - -
TELEPHONE NUMBER EXTENSION WW 20
=S — AP 365

WW-—014 FOR FURTHER DETAILS

www.americanradiohistorv.com


www.americanradiohistory.com

Wireless World, June 1969

U
% Lightweight
* Tropicalised
3% Practically unbreakable
* High level phones
% Carbon or Magnetic level
% Extremely comfortable
% Simple to service

The Astrolite headset is a unique
design which brings together elegant
appearance, high performanes and

_reliability. Communications o~ high
fidelity versions avai able.

For all the other desirable feztures
write or telephone:-

AMPLIVOX B E B e R AT [ o 22
COMMUNICATTIONS SRyINLI ]I o BTy X1 !
LIMITED GRAMS AND CABLES: AMPLIVOX, WEMBLEY

HIGH FIDELITY MOVING COIL STEREO HEADPHONES (TYPE 1'343) Now available from DAYSTROM LTD. GLOUCESTER
WW—0135 FOR FURTHER DETAILLS
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MY VITAL STATISTICS ARE

18T x-551" X 1- 213"
250V 10AMP A.C.
SINGLE POLE
SNAP-IN FIXING

now meet the family

w¥ ——— " = r—-___——
GO —— [ \
1 | |

i l

| |

L - H
L___J b com— L e ———————— EENERm——
1109 1100 1100/1109 1100 twins 1110

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

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

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

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

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

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

WW-—016 FOR FURTHER DETAILS
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variable
transformers?

From Claude Lyons
for over 30 years - an extensive new range of
variable transformers employing the latest design
techniques and providing unit ratings from 0-5 to
40 amperes.

The Regulac® range of hundreds of models

leaders in voltage control

includes ganged assemblies for parallel and
three-phase operation, dual-output, portable and
oil-immersed models plus many high-frequency
and special types, for manual operation or with
motor drive.

WW—017 FOR FURTHER DETAILS
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(lnude
Luon

Rapid delivery from Southern or Northern works.
Send now for comprehensive new catalogue and
rating guide to Publicity Department, Hoddesdon.

® Registered Trade Mark of Claude Lyons Limited

[l CLAUDE LYONS

Claude Lyons Limited

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

CLéS
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we’'ve done it simply by cleverly de-
sgning a new D.I.P. Board which allows
nrounting of dual- n-line packagesto be
pasitioned vert cally to permit maximum
natural convection— no b owerrequired.

3

(@ther features nc ude:-
@ Suitable for dug -in-line packages with

any number of terminations &t 0.1" x 0.3"
or 0.1" x 0.6" cenzres.

@ Power rails provided on beth sides adjac-
ent to D.I.P. pads

@ Test point pacs.

@ Plain holes or local copper pads available
to take Vero tesminal p ns to facilitate
inter-connectons.

@ Location patternscreen printed on com-
ponent side.

@ Available on Eposy glass or S.R.B.P. base
material.

1 you would like ¥0 ¥a0w mors abou® th*
GYonery D.I.P. Boara olease write to:

VERO ELECTRONICS LT

INDUSTRIAL ESTATZ
CHANDLERS FORD
HANTS. SO5 3ZR

T4: Chandlers Ford 2321/%
Telex: £7554

BRANCHES AND AGENTS
THROUGROUY
THE WORLD
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Erie
. eliminates
interference

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

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

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

Although a fraction the size of conventional filters, you
still get full size performance:

9 R P ELECTRONICS Write or phone Erie with your interference
¥ — 55°C to +125°C temperature range. TS problems—we’ll eliminate them.
% Coaxial and multi-section designs. Filter Technical Brochure available.

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

% Hermetic sealing on many styles. Great Yarmouth, Norfolk
% Ferrite/Toroidal/Ceramic & Monolithic Fabrication. Telephone:0493-4911Telex:97421

i

WW—019 FOR FURTHER DETAILS
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METERS
SOINGE

Whether your products are individually assembled or on a flow line, missing components
spell loss of time, delayed deliveries — and maybe tied-up capital. When it comes to
meters, there’s no excuse. Anders carry the largest stocks of meters in the U.K. Standard
meters are off-the-shelf and on their way to you within 24 hours of your order. Non-
standard instruments take very little longer. Anders have a fast moving production team
of well-equipped specialists in assembly, calibration, and even hand-lettering of dials.

In fact the only things missing from the Anders’ service are excuses: we take care to see
that we don’t have to make them. So when it comes to meters, come to Anders.

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

WW—020 FOR FURTHER DETAILS
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“The freedom to choose suitable line voltages for the
operation of different types of electronic circuits has,

for many years, enabled engineers to produce efficient
electronic equipment comprising many individual com-
ponents having different optimum power supply require-
ments . . .” “The centre two pages of this brochure depict a
series of basic circuit diagrams which, if taken in sequence,
provide an historical survey of the development of modern
inverter and converter systems”’.

This is an extract from the introduction to our new 16 page
manual of inverter transformers and modules — a copy of

which is yours for the asking. The contents include descriptions
and methods of using saturable core output and driver transformers,
linear core output transformers including transformers for the capacitively

timed inverter circuit, commutation inductors and describes a number of
representative converter transformers and inverter drive modules which have

been added to our stock range of transformers and inductors.

Please write to us and we will post to you G d
your own personal copy of this new manual. 6? “e I‘ s
GARDNERS TRANSFORMERS LIMITED

CHRISTCHURCH HAMPSHIRE BH23 3PN
TELEPHONE CHRISTCHURCH 2284

avade mecum on inverters!  ..SmoeE
—

WW—021 FOR FURTHER DETAILS
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Our LCR bridge

‘doesn't do things
by halves.

Solartron give you the only fully-auto-
matic LCR bridge with direct read-out to
five figures.

No half answers, then knob twidd-
ling or button pressing to get the other
half.

We're offering you versatility, as well
asspeed.

Automatic ranging covers 18 measure-
mentranges.

The short reading time applies to all
ranges.

You have manual over-ride for com-
ponent matching, t00.01%.

3 terminals are provided for in-situ
measurement.

There's a comprehensive electrical
interface for systems use.

Andrepetitive sampleand high speed
track mode.

You can use this bridge for direct
measurementof Tan 8.

And full accuracy is maintained with
adverse power factor.

That's a hell of a job for one LCR
bridge to have to do.

Butthere's still more.

We'll tell you about it if you drop us a
line

So far we've only told you the half.

SOLARTRON
A Schiumberger Company
A force to reckon with

The Solartron Elecironic Group Ltd Farnborough Hampshire England Telephone 44433

WW-—022 FOR FURTHER DETAILS
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FOR SUPERB QUALITY AND WORLD
WIDE DISTRIBUTION HALTRON
OFFER A VAST SELECTION OF
VALVES FOR ALL AREAS OF
RESEARCH AND INDUSTRY

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

VALVES FOR:

Radio and Television Manufacturers.
Radlo 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 Avjation Approved Inspection.

RADIO VALVES & TUBES i

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.
WWwW—023 FOR FURTHER DETAILS
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You have a choice of two
Solartron’s DVM's in the medium
pricerange.

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 calibratior

5,000 M Q2 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

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

if you'rein two minds.

A Schlumberger Company

Al9

A force to reckon with

ted
WW-—024 FOR FURTHER DETAILS
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Your Atlantic Bridge to the
greatest namesin the
U.S.electronics, electrical,
engineering, chemical

and plastics industries

When you need components, instruments, equipment fast — you
need Milo. Over 8 million dollars’ worth of stock from over 100
major manufacturers at direct factory prices; ten years of success
in international distribution and a staff of specialists to speed your
order, means that you forget the problems.

A private telex line between Milo, Reading, and Milo New York

gives you prices, stock availability, delivery terms for one or a
million components — in minutes.

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

www.americanradiohistorv.com
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L e m T TR T T SR TG e 5 e e O e SR S S O ORISR
All these US manufactured products from M1 LO stock

BATTERIES FUSES
Burgess Bussman
Eveready Littelfuse
Mallory
R.CA.
HARDWARE
Astrodyne
CAPACITORS Augat
Aerovox Birnbach
Arco-Elmenco Circuit Structure Labs
Centralab Electrovert
Cornell-Dubilier G. C. Electronics
Corning Glass Grayhill
Erie I.LE.R.C.
Genera! Instrument JAN Hardware
Hammarlund Mueller
J.F.O. Pomona
E. F. Johnson Raytheon
Mallory Herman Smith
Nytronics Vector
Dhmite Wakefield
Plastic Capacitors Walsco
Sangamo
Sprague
Texas Instruments INTEGRATED
Vitramon CIRCUITS
G.E
ILT.T.
CHEMICALS R.CA.
Electronic Chemicals | Stewart Warner
G. C. Electronics Sylvania
Krylon Texas Instruments
Quietrole Transitron
Walsco
IRONS—
COILS—CHOKES SOLDERING
Burnell N
Delevan American Beauty
Hammarlund Endeco
Illumitronic Hexacon
E. F. Johnson Oryx
Merit Precision
J. W. Miller Ungar
National Wall
Nytronics Weller
Ohmite
Stancor KNOBS
Birnbach
CONNECTORS G. C. Electronics
Amphenol Kurz-Kasch
Cinch-Jones National
Gremar Raytheon
Kings Herman Smith
Waltham
LAMPS
FILTERS. Dialight
Cornell-Dubilier Chicago Miniature
Erie G.E.
Sprague Sylvania

METAL CHASSIS
—RACKS

Bud

California Chassis
L. M. B. Heeger
Par-Metal
Premier

METERS

Hickok
R.C.A.
Simpson
Triplett

MICROPHONES

Astatic
Electro-Voice
R.C.A.

Shure

Turner

P.A. SYSTEMS

Bogen

Fanon Electronic
Round Hil}
Associates
Talk-A-Phone

PILOT LIGHTS
Dialight

Drake

E. F. Johnson
Signal Indicator
Sylvania

PLUGS

Amphenol
Cannon
Cinch-Jones
Mallory
Herman Smith
Superior
Switchcraft

POTENTIO-
METERS

Borg
Bourns
Centralab
Clarostat
Dale
I.R.C.
Mallory
Dhmite

PROBES
Eico
R.CA.

RELAYS

Amperite

Bourns

Guardian

Hart Advance
Kurman

Line Electric
Magnacraft
Ohmite

Potter & Brumfield

RESISTGRS

Aerovox

Clarostat
Continental-Wirt
Corning Glass
Dale Electronics
Daven

1.R.C.

Mailory
Ohmite-Allen Bradley
R.C.L.

Sprague
Stackpole

Texas Instruments
Ward Leonard

RHEOSTATS

Clarostat
Hardwick Hindle
{Memcor)
Mallory

Ohmite

Ward Leonard_

SEMI-
CONDUCTORS

American

Amperex

Bendix

Centralab
Continental Devices
Delco

Erie

G.E.

General Instrument
Honeywell

L.T.T.

International Rectifier
R.C.A.

-Sarkes Tarzian

Solitron/Honeywell
Sylvania

Texas Instruments
Transitron

JAN & MIL Units
Stewart Warner

SOCKETS

Amphenol
Augat
Cinch-Jones
Eby

E. F. Johnson

SOLDER

Alpha Metals
Ersin Multicore
Kester

SWITCHES

Alco
Arrow-Hart & Hegeman
Birnbach
Carling
Centralab
Continental-Wirt
Daven

Grayhill

J.B.T.

Mallory

Dak

Dhmite

Herman Smith
Switcheraft
Unimax

TAPE

Audio

Dymo (marking tape)
Minnesota Mining (3M)
R.C.A.

TERMINALS

Amphenol

Birnbach
Cinch-Jones

Eby

General Components
Goe Engineering
Jackson & Co.

Lynn Vaco

Waldom

TEST EQUIPMENT

B & K Instruments
Corneil-Dubilier
Eico

Hickok

JB.T.

R.C.A.

Simpson

Sprague

Triplett

TOOLS

Boker

Dymo

G.C. Electronics
Greenlee
Hunter
Kraeuter
Micro Flame
Miller

MKS Data
Vaco
Walsco
Xcelite

TRANSFORMERS

Chicago
Freed
Merit
Dhmite
Raytheon
Sola
Stancor
Staco
Thordarson
Triad
United Transformer Co.

TUBES

Amperex
Amperite
Eimac
(Eitel McCultough)
Electrons, Inc.
G.E.
General Electronics
Mullard
National Electronics
National Union
R.C.A.
Raytheon
Sylvania
Tung-Sol
JAN § MIL Tubes

TUBING
Alpha
Birnbach
Daburn

Helitube
lumitronic

VIBRATORS

Cornell-Dubilier
Mallory

WIRE & CABLE

Alpha

Amphenol

Belden

Birnbach

Daburn
Milo/Carolina
Milo/Kapton}
$Dupont Trade Mark

MILO ELECTRONICS (UK) LTD.,

Tel: 0734 582151 Telex: 84554
YOUR DIRECT LINE TO MILO INTERNATIONAL 24 HOURS A DAY - 7 DAYS A WEEK

16 Kings Road, Reading, RG1 3AA, Berks.
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Beiore we sell you
a Shure microphone
We try fo ruin it

ust 10 make sure that you never will

o )

Microphones have to be rugged. Think of ~ This savage testing, backed by stringent quality

the punishment they take. That's why control, ensures that every Shure communications
Shure Safety Communications microphone will give you reliable performance.
Microphones get a tremendous going And will go on doing so even under conditions
over before we dream of selling them. where other microphones would pack up.
Always use Shure, the microphones
We drop them. We vibrate them. that never fail to get the message through.
we f:‘y thetlll:. W‘e f{eelz(? Lh;:“:b C ccati For full details of Shure microphones,
e steam them in Turkish baths. ommunications
We drag them behind fast moving cars. C?ﬂ'leed mazm;g_c handl - = SEND&EECEPE\JLO%_
H . cr r r, cnisp,
We subjeFt them to all kinds of‘ torture. }r:lghi;rpinot:leli:igr; vl::igc: rce::onsel's‘) To: Shure Electronics Ltd., 84 Blackfriars |
Sand. Rain. Infra-red. Ultra-violet. RungetH] devsorstidbles ) Road, London SE1. Tel: 01-928 3424
Acids. Alcohol. Salt spray. Wind. ideal for outdoor-indoor P.A.. I'd like to know more about Shure Microphones for
Electrostatic fields. High altitude . . and communications, Communications Professional Recording

Amateur Radio Protessional Entertainers

5 Frequency response 200 to 4,000 cps. I I
a“ﬂ stl“ ‘lley work High impedance. High output.
Model 414. | |
Amateur Radio
Provides optimum radio . I NAME ... S . i
communications performance from e | ADDRESS...oovooooooosoon - ) |

Please send me the facts :

single sideband transmitters

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

Model 444.
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CT80

Cartridge recorders

from the world wide Plessey organisation
meet the exacting demands of the
broadcasting industry and other
professional users-—

Made to the world’s highest professional standards,
the CT80 range of endless-loop cartridge recorders
offer the user peak performance and long term
reliability. Radio and TV programming is simplified
with the versatile CT80! Here are some of the
important features:
Precision engineered models are available for
continuous, heavy duty Replay or Record/Replay
applications [] Loading standard NAB type A, B or C
L = endless-loop cartridges is a split-second, one hand
CT80P Replay Model operation [] The unique capstan motor, actuating
Desk top or recessed desk mounting solenoid and puck wheel assembly, as iltustrated,

" gives instant start with direct tape drive [] The CT80
- m Series is constructed in interchangeable, modular
far oA s form to allow fast changeover of assemblies for

- maintenance purposes [ ] Individual plug-in epoxy

circuit boards are fully silicon solid state with
telecommunication grade components [ ] Complete
head assemblies and motor/transport ‘assemblies are
available, pre-aligned and ready for use [ ] All
operating, cueing and remote control facilities meet
the needs of the professional user for simple, efficient
and thoroughly reliable operation [] Further
CT80R Record/Replay Model information is available now by contacting us or
Desk top or recessed desk mounting your local Plessey office direct.

CT80R Record/Replay Model
Standard 19” Rack mounting

I LESS Ev As exhibited at the RECMF Stand No. D. 156

Electronics

Sales and Service—Rola Recording Products Department Garrard Engineering Limited, Newcastle Street, Swindon, Wiltshire,
Telephona Swindon 5381—Telex 44271 or the manufacturer Plessey Electronics, 91 Murphy Street. Richmond, Australia 3121, Telex
30383, Cables ROLA Melbourne. Av8
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THE MESSAGE IS

PERFECTLY
CLEAR: T-R-I-O

Wireless World, June 1969

HS-4

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

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

« A mechanical filter enabling superb selectivity with ordinary [F
transformers.

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

- Sensitivity: 2 VvV for 10dB S/N Ratio (at 10MHz)

» Selectivity: £ 5KHz at —60dB (£ 1.3KHz at 6dB) When

Model JR-SOOSE

CRYSTAL CONTROL TYPE DOUBLE CONVERSION
COMMUNICATION RECEIVER

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

* Frequéncy Range: 3.5 MHz~29.7 MHz (7 Bands)

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

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

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

9R-S9DE

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

Model SP-5D

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

Model HS-4

«Communications Head Phone

& JR-SOO0SE

the sound approach to quality

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

T R I O RECEIVERS & name of nearest TRIO retailer.

NAME : AGE

TRIO ELECTRONICS,INC.

TOKYO . JAPAN ADDRESS

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

7

160 Ave,, Brugmann, Bruxelles 6, Belgium
84/88, Nelson Street. Tower Hamlets, London E. 1, Phone: 01-790 4824
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d "" ec fly —_—

giants, 89 large

e manufacturers, 392
s u 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
singie valve
independent

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

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

WW-—030 FOR FURTHER DETAILS
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D.C. POWER UNIT
MODEL TSU-0500

Stabilised output 0.5A at
preset voltage in range
6-30V.

Very small size 14.3 x
7.8x 7.0 cm high

(52" x 3+%"x23").

Price £19.0s.0d. net
ex-works, prompt delivery.

For further details send
for fully descriptive
leaflet.

A.P.T. POWER UNITS

the power pack people

A.P.T. ELECTRONIC INDUSTRIES LIMITED
Chertsey Road, Byfleet, Surrey. Tel: Byfleet41131-2-3- 4

WWwW—031 FOR FURTHER DETAILS

AUDIO & DESIGN “HYPERTONE" LOUDSPEAKER

* Titanium Hyperbolic Radiating Element provides the highest
standard of definition ever achieved.

% Beryllium Copper Suspension provides low distortion bass.

* Massive 6 Ib. Ceramic
Magnet for easier
Power handling.

% Modular approach allows flexibility of design.

% Enthusiasts please note, the HYPERTONE reproduces
everything.

* Frequency Response: Total integrated power within
4db—25c/s to 22 Kc/s.

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

% Power handling 15watts R.M.S. HYPE RTONE

Suggested Retail Price £18.15.0

Whrite for further details and nearest Stockist.—

54 ROUNTON ROAD,
KEITH M 0 N KS (A DI 0) I-TD CHURCH CROOKHAM,
U . Nr. ALDERSHOT, HANTS.
Tel: FLEET (02514) 3566

OTHER PRODUCTS IN OUR RANGE INCLUDE: LOUDSPEAKER CABINETS,
MERCURY CONTACT PICK-UP ARMS, MICROPHONES, FLOOR STANDS and BOOM ARMS

WW-—032 FOR FURTHER DETAILS
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Complete precision
soldering kit

This kit—in a rigid plastic
“tool-box” — contains
everything you need for
precision soldering.

B Model CN 15 watts
miniature iron, fitted
%" bit.

B Interchangeable spare
bit, %",

B Interchangeable spare
bit, =%”.

B Reel of resin-cored
solder

B Felt cleaning pad

B Stand forsolderingiron

B Space for stowage of
lead and plug

PLUS 36-page booklet on
“How-to-Solder”—a mine
of information for amateur
and professional.

From Electrical and Radio

Shops or
direct from 4 9,6

Antex.

A27

plug in
the smallest
soldering iron
available

CN

soldering. 18 interchangeable spare bits available from
.040" (1mm) up to &
220, 110, 50 or 24 volts.
From Electrical and Radio Shops or
direct from Antex.

pin-point precision l'“
{

| |- ;em'

soldering . . . fingertip con- |
trol . bits that do not |
stick to shafts bits
that slide over elementsr

sharp heat at the tip |

reliable elements . . . |
spares always available . . .
in  Europe, Africa, Asia,
America . ANTEX sol-
dering irons are used by |
experts and amateursalike; |
they have found out the|
advantages of Antex . . .|
you can, too . . . buy onein |
a shop or direct from us|
... or ask for our catalogue
first.

oy Lm0 vz .‘

*Miniatyre 5°’¢erlng
- ﬂ"“‘ﬂbﬂ
Model CN 240/2 15 watts—240 volts

Fitted with nickel plated bit (") and in handy transparent
pack. From Electrical and Radio Shops. or send cash to Antex.

hehs

Antex, Mayflower House, Plymouth, Devon
Telephone Plymouth 67377/8. TELEX 45296

PRECISION MINIATURE
SOLDERING IRONS

Made in England

(Giro No. 258 1000)

15 watts. Ideal for miniature and micro miniature

For 240,

32/6

ACTUAL SIZE

r:é
)
-

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

| %E | i

To: Antex Mayflower House, Plymouth. Devon =
r 1 w
L | Please send me the Antex colour catalogue (]
—— a
| Please send me the following irons =
Quantity Model  Bit Size  Volts  Price a
......... L]

a

a

a

...... =

..... L]

a

I enclose cheque/P.O./cashvalue................................... =
NAME ... u
a

ADDRESS ... o, =
W6 . : Telephone:................ =
SEEAESESSSE SN NN EEEEEEEEENEEEENEERAEEEEEE

E 20 watts. Fitted with 1/4” bit.
Interchangeable spareé bits 3/327,1/8~,
3/167. For 240, 220, 110 or 24 voits. 35/-.

'L' VUL

(341

L - - -

ES 25 watts. Fitted with 1/8” bit
Interchangeable bits 3/32, 3]16” and 1/4”.
ldeal for high speed production lines.
For 240, 220, 110, 24 or 12 volts. 35/-.

WEEL 2L

1

F 40 watts. Fitted 5/16" bit.

Interchangeable bits 1/47, 3/16", 1/8~, 3/32~

Very high temperature iron. Available

for 240, 220, 110, 24 or 20 volts. 42/6.

Spare bits and elements for all models

and voltages immediately available trom stock.

l
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Celestion i

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

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, -

where protection from the weather -
or comrosive atmosphere is vital.

Rola Celestion Ltd.

SURREY
TELEPHONE 01-398 3402 TELEX 266 135

WW-—034 FOR FURTHER DETAILS
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How do we
intend to sell
cynical old

you our
public address
equipment?

By offering you
the three things
you really want.

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

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

3. Quality specifications (Check ours).

The Radon Public Address Range is wide and
growing. It consists of amplifiers, speakers and

microphone equipment. We show the M50/6 six-
channel amplifier. Specifications below.

,.

K]

P
?

':’)‘) b
® @ o

Inputs: Balanced line

gram, tape, etc. as required. Power
output: 50 watts r.m.s. (max. 64 watts)
Output impedance and voltage: 15
ohms (other taps available), 156 ohms
C.T. giving 50-0-50 volts or 100 volts M/100, M/250. M/500
Harmonic distortion: Approx 1% at full and M/1000 are built to
power. Frequency response: plus or minus order. The .suffix number
2dB 20 ¢/s (H2)1035 Kc/s (KH2). weight 38Ib refers to the wattage and
Models available: M50/4, M50/6, M50/8 preamplifying  facilities  are
(suffix refers to channels) available as required

Radon /A growing name in amplifiers, wall
speakers, sound columns, complete audio and
hi-fi equipment, tuners & industrial electronics.

In addition, the

Our Public Address brochure gives the facts.
| 19s @ usetut thing to have around.

TO: The Radon Industrial Electronics Co. Ltd.,
Brookiands Trading Estate, Worthing, Sussex. Tel: Worthing 1063
Please send me a brochure:

Name

Address -
W W3
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Pye Telecommunications is the world’s largest exporter of
radiotelephone equipment. Pye Radiotelephones are used

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

with tomorrow.

rely on

A29

PYE SPANS THE WORLD

the vital contact

-

Pye 'Pocketfone’ Personal
Radiotelephone

New battery economy circult Ezx-
tremely light.-welght and compact
Reception free from noise and Inter-
ference Minimum of controts
Transmit button automatically ex-
tends antenna - Hearing ald socket
Easlly accessible batterles.

Pye ‘Bantam’ Portable
VHF Radiotelephone

Fulty lransisiorised transmitter and
receiver Very h performapce
receiver - Crystat M?ler selectlvity
0-5W transmitter output - 250mW
audio power - Long endurance with
rechargeable or dry batterles - Can
be used with external antenna to give
greater range - Weatherproof.

Pye VHF Radiotelephone
Fixed Station

Solld-state receiver and transmitter -
10-15W R.F. output Fleld-effect
transistors used iIn receiver - Sultable
for all climates - Electronlc squetch
Designed to meel all refevant speci-
tications.

Pye UHF Radiotelephone
Fixed Station

Solid state receiver and tr i

Pye ‘Westminster’
Remote Mounted Radiotelephone
C letety solid state - 5-8W R.F.

8-10W R.F. output - Very high R.F
selectivity using field-effect tran-
sistors Very low, noise factor
Efectronic squeich - A. C, or 24V d.c.
operation - Sultable for all climates
Designed to meet all relevant speci-
fications.

output - t. lo channels wllh lolld state

| indi-
cator Suitable for nll climates-

Meets afl relevant specifications.

=
-

(RN X @

Pye ‘Westminster'
Front Mounted Radiotslephons

Completely solid state - 5-8W R.F.
output - 1-10 channels with solld
state switching Sultable for all
climates - Meets all relevant speci-
ficatlons.

Pye Single-Sideband
Radiotelephone

- 125W (p.e.p.) R.F. output Fully

transistorised recelver - C.W. facis
litles provided - Sideband selection
by crystal fiiter - Carrier insertlon for
a.m. compatibility - Flxed or mo‘blle
Ad g tr tt

Pye ‘Pioneer’
Radiotelephone

Fully transistorised For use with
automatic, CB manual, or magneto
exchanges - Westherproof cabinet

Unattended operation over long

design.

periods - Facllity for fitting privacy
o Optional single antenna
operation.

Pye 5-Circuit UKF
Radiotslephone

Colmnncl 5- clrcull rudlo lermlnul
Full
equipment - Fveuuen lhlnllgnalllnu
Continuous unanenJed operation in
alt parts of the wortd Twelve
standard plans for terminals and
repeaters.

PYE

equipment
gives you
instant-contact
with mobility

PYE TELECUMM“N":A"UNS LTD. Cambridge England Telephone: Cambridge (0223) 61222 Telegrams : Pyetelecom Cambridge Telex: 81166
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BI0: 1040, 00 00000

Elliott on-line computers are Europe’s No. 1—and British to the memory core !

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

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

Tested and proved under rigorous military conditions—Elliott 900 series computers have sold in hundreds
throughout industry. They are compact, versatile, compatible, expandable, competitive —ranging from 12
to 18 bits and 32K to 131K words of core store.

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

You won't need a visa—just a visiting card!  Elliott-Automation Limited

Mobile Computing Division
Elstree Way - Boreham Wood - Herts - England

Tel: 01-953 2030 ‘Member of G.E.C.- Marconi Electronics Limited’
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STANSTED
ESSEX

SOUND  stansted
SYSTEMIS

-

Bl SOUND CONTROL A25X AMPLIFIER
A t d /e t Output: 100V i 15 ohms.
CONSOLES O o ramee™ % Distortion: 0.8% 100Hz.10kH.
p 8 Signal/Noise: Ratio —65db.
. lNTE G RATED :réesg;‘rat::efsml::l;f::;j;‘et;r: Frequency Respo;\se + 1dp 40Hz-1 57kHz.
MIXER AMPLIFIERS the exacting requirements 5PICGPCOIANON o7 MIETEPNENE INPUTS

of professional broad- Metered output.

- CO M PI.ETE so U ND casting  authorities  for pyji short and open circuit protection.

outside broadcasts. Alt connectors Cannon and GPO.
SYSTEMS

WW—039 FOR FURTHER DETAILS

THE DOLBY A301 AUD'O NOlSE REDUGT'ON SYSTEM 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

Maklng the record companies with an eye to the
Master future are now adopting this new

: revolutionary recording technique.
Recordlngs A301 features: Easy, plug-in installation
Of the solid state circuitry - modular, printed circuit
Future construction - high reliability, hands-off
operation. Performance parameters such as

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

New

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

346 Clapham Road ' London S.W.9
01-720 1111 - Cables: Dolbylabs London

DOLBY LABORATORlES ING. 333 Avenue ofthe Amerlcas - New York - N.Y. 10014

(212) 243-2525. - Cables: Dolbylabs New York
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TIMER

MICRO SWITGHES

IMMEDIATE DESPATCH

STP Sub-Mini Process Timer
SYNCHRONOUS MOTOR &
CLUTCH

Matchbox size frontal area.
Automatic re-set.

ey *PLUG-IN DCTAL
- *BASE
*INSTANTANEOUS
AND TIMED
DUT 2 AMP
CONTACTS
wRANGES:
10 SECS. TO
36 MINS.

sYs MINI-TIMER

& CLUTCH

out 3 AMP contacts.

and automatic reset.

Y 10 MILLION OPERATIONS
+ SYNCHRONOUS MOTOR

% Instantaneous & Timed

% Repeat Accuracy -+ 19. -
10 secs to 28 Hrs. May also
be used as impulse start

approx. £500 each.

£11.0.0 approx. dependent on quantity.

NEW

TEMPERATURE BﬂrNﬁ—l_ll.l.ER TYPE THP

@ THERMISTOR OPERATED @ OCTAL BASE PLUG IN
@ COMPACT

Temperature ranges up to 280°C

Output contacts .4 amp

Repeat Accuracy 3% full scale

Complete with Thermistor

Approximately €15 dependent on quantity

VV-15-1A
10 AMP. C/0
MICROSWITCH

-

% 15/10 AMPS. cjo
% 100,000 ops.

ONLY  cach per 1,000
2/-  Ssingle Throw 1/6 cach

FLOATLESS LIQUID LEVEL CONTROL
r g |
’ et

Y 5 amp. OUTPUT CONTROL CONTACTS

Y Solid State
v Octal Base plug-in

ures only 24° % 24"

The most compact unit available, meas-
3.

spprox. £4.0.0.

dependent on quantity.

SINGLE AND TREBLE STAINLESS
ELECTRODES AYAILABLE.

@ CONTACTS: Timed out 5 amp C/Q

NEW
Solid State Process
Timer type TDS

LATEST CIRCUIT PROVIDES
PROLONGED ACCURACY
@ 1% REPEAT ACCURACY
@ OCTAL BASE PLUG-IN
@ CIRCUIT CONTAINS
BUILTAN VDLTAGE
STABILISER

Instantaneous 0.15 amp normally open. 30 sec and
60 sec Linear dials. 110 and 240 VAC operated. Approximately
£10 dependent on quantity.

PROXIMITY SWITCH

YL2 GPA

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

s ¥ Senses ferrous objects.

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

Y Needs no mechanical force
or pressure to operate.
Y Solid state sensing head

includes constant voltage
circuit.
Y Mains operated.

S5G

VAQ

Y 10 amp. c/o
PUSH BUTTON

Panel mounting.

Buttons in six

SLB CAPACITY PROXIMITY

i

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

| 2/6 each per 1,000

colours. Suitable for

CONVEYOR SYSTEMS

PACKING MACHINERY

PRESS GUARDS
Approximately £20.0.0 complete dependent on quantity.

SWITCH

Senses any object :

PACKETS BOTTLES
CARTONS BO XES
CANS

empty or full, ferrous and non-ferrous
materials.

STAINLESS PROBE

remote from 240v AC Power Pack
~which incorporates own5 amprelay.

and level control of
GRANULES
POWDERS
LiQuUIDS

LIMIT SWITCH

WL 10 FNJ
% 10 AMP 2 CIRCUIT
% 5 INCH FLEXIBLE
ACTUATOR
AS ILLUSTRATED

AS LOW As 53/9 EACH.

FIVE OTHER STANDARD TYPES
AVAILABLE

v-10-18
% | MILLION
OPERATIONS.
Y% 10 amp.cjo.
% COMPARE OURSPEC.
& OUR PRICES WITH

OTHER SIMILAR TYPES.
Screw Terms. 3/1 each per 1,000

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

CCR-5

Approx. 4/- each per 1000
Light force wire operated Micro-switch. Designed
for even more economical coin operation
mechanism.

U.L. APPROVED (Appr.

No. 32667) - = 3

U.S. MILITARY SPECIFICATION

WHY WAIT?

100,000 PRODUCTS IN STOCK!

OMRON PRECISION CONTROLS

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

(Dept. W.W.9), 313 Edgware Road, London, W.2

Tel. 01-723 2231

WW-—041 FOR FURTHER DETAILS
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Faithful
Reproduction

with the
Grampian TC12 loudspeaker

The Grampian TC12 loudspeaker is a high
guality twin cone unit at a reasonable price. The
loudspeaker is built of high guality materials to
a rigid specification and is eminently suitable
for good quality sound reproduction. Let us
send you full details or better still go and hear
one at your local dealers now

Design for suitable cabinet available

Grampian manufacture high grade micro-
phones, parabolic reflectors, windshields
and accessories, also mixers and amplifiess.

@rampmn}soum) EQUIPMENT
integrity that you hear

Send for leaflet giving full details

GRAMPIAN REPRODUCERS LTD

Hanworth Trading Estate, Feltham, Middlesex
Tel: 01-894 9141/3 Cables REAMP, FELTHAM

WW—042 FOR FURTHER DETAILS
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PRNEL

" A
7 ® LOW COST
TR ehmT

Over 200 ranges
available ex-stock—
other ranges to order
—special quantity
discounts,

CLEAR PLASTIC METERS
Easy to read meters
available in five basic sizes
Model MR.38P. 1 21/32" square
Model MR.45P. 2” square
Model MR.52P. 23" square
Model MR.65P. 33" X 3}
Model MR.85P. 43" X 4’

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

BARNET
FACTORS

LIMITED
4, LISLE STREET,
LONDON, wW.C.2.
Telephone: 01-437 2723

BAKELITE PANEL METERS
Model MR.65 3} square

WW—043 FOR FURTHER DETAILS

SERCEL

PROGRAMMABLE D. C. STANDARDS
Models 5500 & 5501

D.C. voltage and current STANDARDS
109999 read-out, 1”7 high digits
2 voltage ranges: 10-9999Vv & 1.09999V
resolution 100yV & 10V
2 current ranges:10°-9999mA & 1.09999mA
resolution TO0MA & 1TOmA
STABILITY: voltage O-0O05% + 30uV
(1 year) current 0-008% + 50nA
TEMPERATURE < 4ppm + 3V per°C
CO-EFFICIENT:< 8ppm + 3nA per°C

Programming: Manual or Remote (BCD)
Response Time: within 10 milliseconds

BRITEC LIMITED

17 Charing Cross Road, London W.C.2.
Tel: 01-930 3070 Telex 915854

WW-—044 FOR FURTHER DETAILS
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prepare
NOW ,
for tom Crrow S
WO

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

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

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

No standard text books are used — these are often considerably out-of-date when printed.
C.R.E.l. Lesson Material contains information not published elsewhere and is kept up-to-date
continuously. (Over £50,000 is spent annually in revising text material.).

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

Take the first step to a better job now—enrol with C.R.E.l., 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 * Television
Engineering * Radar and Servo Engineering

City and Guilds of London Institute: Subject No. 49 and Advanced Studies No. 300.

POST THIS COUPON TODAY FOR A BETTER FUTURE

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

T U B R e R i 8T
C’B E i , ' Programmes offered by your institute.
My interest is City and Guilds [:l P AEK General |
[ S e T Ly

NAME
Member of the ADDRESS
Association of British
Correspondence Colleges
C.R.E.). (London), Walpole House, EDUCATIONAL BACKGROUND
173-176 Sloane Street, London S.W.1. ELECTRONICS EXPERIENCE wwi19

A subsidiary of McGraw-Hill Inc.

WW—045 FOR FURTHER DETAILS
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T0 AMBITIOUS ENGINEERS

—THE LATEST EDITION OF ENGINEERING OPPORTUNITIES

Have you sentfor your copy? Mion PRACTICAL INCLUDING
w

ENGINEERING OPPORTUNITIES o suI: J:(?T‘;R EQUIPMEN oots!

is a highly informative 132-page guide to Q T

the best paid engineering posts. It tells Radio

you how you can quickly prepare at home Television Basic Practical and Theor- 1, opocinlist Elec-

etic Courses for beginners in
Electronics Radio, T.V., Electronics, etc, fromics Division of
AM.LE.RE. City & Guilds B.ILET. NOW

fora recognised engineering qualification
and outlines a wonderful range of modern

Home Study Courses in all branches of Electrical Radio Amateur's Exam.
Engineering. This unique book also gives Mechanical ':,-T:'GB- Cc:r"‘l'ﬁ"“:t:' offers you a .".‘" lab-
full details of the Practical Radio & Elec- Civil Practical Radio oratory lraining ab
tronics Courses, administered by our Production Radio & Television Servicing home with practical
S ialist E ics Traini R Practical Electronics

pecialist Electronics Training Division Aut bile Pt ol equipment.

lains the benefits of our Appointments I eines Rl i ;

€xpiat PP Automation Ask for details.

Dept. and shows you how to qualify Aeronautical

for five years’ promotion in one year. Plastics =
Building POST COUPON NOW! =
SATISFACTION OR Draug:tssmanshlp m  Please send me your FREE 132-page =
_ AbSwm, “ENGINEERING OPPORTUNITIES”
REFUND OF FEE City & Guilds . s L
Gen. Cert. of a (Write if you prefer not to cut page) s
Whatever your age or experience, you cannot Education
afford to miss reading this famous book. If you [ ] | ]
are earning less than £30 a week, send for your etc., etc. NAME. . o,
copy "of “ENGINEERING OPPORTUNI- ] [ ]
SR RS L1 11— .
I3 |
BRITISH INSTITUTE 2 e ———— -
OF ENGINEERING TECHNOLOGY B —
M SUBJECT OR EXAM, ]
(Dept. 303B), Aldermaston Court, Aldermaston, Berkshire a THAT INTERESTS ME ........... — N ——— .

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

WW—046 FOR FURTHER DETAILS

VW VW WW_—
ACCUMULATOR PERFORMANCE.
DIRECT FROM A.C. MAINS.

Smoothed power supplies having similar characteristics, regarding
regulation and sustained current capacity to a lead-lead acid accumu-
lator,

Unlike accumulators, these units require no maintenance and are
always ready for instant use with consistent performance. A wide
range of units is available for all purposes, where an accumulator is

normally used.
— —
F 6 ,m.[‘l Y% 250 VRU/30/20

.>‘. = P

STOCKISTS

MULTIMINOR MK. IV

\d %
REPAIR SERVICE %

7-14 DAYS

We specialise in repair,
calibration and conversion
of all types of instruments,
industrial and precision

de to BSS.89 APPLICATIONS FEATURES
gra © e J Production testing and servicing J Output stabilised to accumu-
battery operated equipment. lator performance.

Release notes and certifi=

* Testing fuel pumps—DC motors %k Very low ripple.

e T cates of accuracy on request. ;—;:,e::r:; relays— windscreen L |ncorporates Silicon rectifiers.
types of battery operated All models incorporate surge
equipment, current limiting.

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

‘ Typical random selection:
LEDON IN STRU M ENTS LTD % Type 250 RU/12/5 output I2v. 5a. Adjustable S preset positions £31- 4-0

Suppliers of Elliott, Cambridge and Pye instruments

— VW W VAVAVAV AR AVAVAY

B e e A it e e
76-78 DEPTFORD HIGH STREET’ LONDON’ S.E.8 Alyrr:\odelt suitable for 7:)0/150v. ;0-60‘Hx.
Tel.: 01-692 2689 VALRADIO LTD.
PU 17, Browells Lane, Feltham, Middx, England. Tal. 01-890 4242,
A VAVAVAVE—AVAVAVAY AYAVAVAY AVAVAVAY

WW—047 FOR FURTHER DETAILS WW—048 FOR FURTHER DETAILS
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E.l.D. & G.P.0. APPROVED CONTRACTOR TO H.M. GOVT.
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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 stretch 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.

Our explicit Short Form Catalogue will give you a run-down on our 700
Series — just complete the coupon or just pin it to your letterhead.

N §N w N N N B N B B B B B B N B B N N <

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

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 AND WAVEFORM

ANALYSERS — “TRUE" POWER METERS

WW—049 FOR FUR R DETAILS
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Advance make over 10¢

Advance oscilloscopes
give a choice from the
simple OS 12 which
was designed for edu-
cational and industrial
monitoring applications
at a cost of only £30, to
the portable solid state
0S2000/0S2100 range.
The 0S2100 has a band-
width of 25MH:z at a
maximum sensitivity of
10mV/cm.Themainframe
acceptsa choiceof X &Y
plug-ins including the
most versatile sweep
delay unit currently avail-
able.

Mark the coupon for data
on Advance oscillo-
scopes and plug-ins.

A

Advance is the leading
British manufacturer of
Pulse Generators. Most
versatile is the PG 52
Modular Pulse Generator
System, which can be
assembled from five sig-
nal generating and pro-
cessing units to produce
a wide variety of com-
plex waveforms. Other
models include the gen-
eral purpose PG 56 and
high power PG 55A. Ask
for details.

—— - S

ATORS £95-£490

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

ADV‘ 9 Nc E Hainault Essex England
Telephone 01-500 1000
Telegrams Attenuate llford

INSTRUMENTS Telex 263785

Division of ADVANCE ELECTRONICS LIMITED

WW—050 FOR FURWR PETAILS
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iieasuring & test instruments
>enerous in specification, realistic in cost.

Advance make a range of compact and
versatile timer counters for the measure-
ment of frequency, period, time, and
phase angle.

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

The Advance digital multimeter DMM1,
combines all the measurement cap-
abilities of a conventional analogue
multimeter with the undoubted advan-
tages of a digital instrument at a cost of
only £175. It gives completely non-
ambiguous reading of AC and DC volt-
ages, currents and resistance.

The latest model, the DVM4, is a small
dual slope integrating DC digital volt-
meter with a 4 digit non-blink display,
accurate to within 0.1% of reading.
There are ten digital and analogue volt-
meters made by Advance plus a range of
digital panel meters. Ask for details.

| would like to have information about other

kR )
Beone Lease §
. —
T e '-5
""---s"-s‘ == . _
Please /et me ha ve full data sheets on l_ L
the following advertised instruments.

instruments in the Advance range.

| am interested as a Buyer/Engineer/Student.
| should also like h . d d
o nOFTS Taad et heed to see the equipment demonstrated.

Name.... Position.

www amiericanradidhistorvy com

LF Signal Generators ]
RF Signal Generators

Digital Panel Meters

Laboratory Power Supplies
Educational Electronic Instruments

For information on products from other
divisions of Advance Electronics Limited,
please tick the appropriate box.
Industrial Control EQuipment
Printed Circuit Boards

Film Capacitors
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Get across

loud and clear

with AKG

microphones !

ARG 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,
films, conferences, etc.

AKG D-224

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

pivoted stand attachment.

Wireless World, June 1969

S’I‘RONGHOLD»
steel shelvin
that adjusts
every inch of
its l\elght

Immensely strong— completely
adjustable, every inch. Delivered
free, mainland, with spanner
provided for erection in minutes.
Buy it by the bay!

{cash with arder)

73" high x 34" wide x 12"

deep unit with six shelves in
heavy-gauge steel, stove

enamelled grey or greenl
£3.16s.—Brand new| See the

rest of the N. C. Brown rangel

N.C. BROWNLTD.

=223 pacesetters in storage equipment

sﬁ'!sws

carriage free
on mainland

Send your FREE BRO-{ Name
CHURE or Send D Address
{(how many) bays of
steel shelving @ £3.15s
in green [T][7] grey (tick| Tel: 69018. London: 25-27 Newton St.. W.C.2
which) Tel: 01-405 7931

R o o o o o o o o e e e e

Dept.WW Eagle Steelworks, Heywood, Lancs.

]
]
[}
1
]
1
]
]
]
4
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P.O. TYPE 3000

HAVE YOU A
RELAY PROBLEM?

Dependable can solve it! Price or delivery are better through
Dependable. Dependable relays are produced to G.P.O. and Gov-
ernment specifications.

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

A BE microphones

WW—052 FOR FURTHER DETAILS

MICRO-SWITCH . TRANSISTORISED - HEAVY-DUTY - A/C
LATCHING - 'SPECIALS’ MADE TO YOUR OWN DRAWINGS
No order is too small or too large for Dependable; the only thing
we worry about is you, the customer. Send for a free quotation

now and compare our prices — our delivery. Prototypes within
seven days.

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

WW—054 FOR FURTHER DETAILS
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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—O01-692 7285 Direct orders—01-692 7714

WW—055 FOR FURTHER DETAILS
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Thinking Panel Meters
Think Fairchild

Panel mounting digital meters
making good products better

Fairchild instrumentation provides a compre-
ker.sive line of digital panel meters with Models
7020, 7030 and 7040. These are compact, low
cost, quality, panel mounting units designed for
easy eccess and use in system and OEM appli-
caticns. All offer non-blinking digital display
that is accurate, fast, and simple, utilizing the
reliable Dual Slope integration technique,

The 7020 is & single range, single polarity, digital
meter with three readcut tubes and an overrange
digit (1), eccuracy of +0-1%, 1mV resolution
over tke standard 1-500V F.S. range, and
operazes at 3 readings per second.

The 7030 and 7040 both offer the advantages of
dual polarity and optional ratio capability in the
same compact aluminium casting as the 7020.
The 7C30 is a three digit meter with overrange
digit; aczuracy of +0:1%, reads at a speed of
6 readings per second. Faster reading speeds
zre available on special order. The 7040 provides
four digits with overrange, increased accuracy
&t +0-05% at a speed of 6 readings per second.

Think GOS)

The big name distributor for
instTruments, components,

semiconductors.

GDS (Saes) Limited,

Michazliras House,

Sal: Hill,

Bath Road,

Slough, Bucks.

Tel: Slcugh 30211 !

Telex 34314 CHAMCOM GDS SLOUGH

WW—056 FOR FURTHER DETAILS
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TECHNICAL TRAINING by

IN _RADIO, TELEVISION AND
! C S ELECTRONIC ENGINEERING

Flrst-class opportunities in Radio and Electronics await the 1 C S-trained
man. Let! C S train YOU for a well-paid post in this expanding field.

ICS courses offer the keen, ambitious man the opportunity to acquire, quickly
and easily, the specialized training so essential to success.

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

* C. & G. TELECOMMUNICATION TECHNICIANS® CERTS.

C. & G. ELECTRONIC SERVICING.

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

RADIO AMATEUR’'S EXAMINATION.

P.M.G. CERTIFICATES IN RADIOTELEGRAPHY.

*® & & &

Examination Students Coached untii 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 I CS can help YOU in your
career. ‘Full detaiis 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.

ey T 1

International Correspondence Schools l

IN'!RNAIIONAl I (Dept. 222) Intertext House, Stewarts Rd., London,
S.W.8
CORRESPONDENCE

| NAME. o |

FIG VR | ADORESS ... s |

I Block Capltals Please '
............................................... l

A WHOLE WORLDI .......................................... 6.69'

OF KNOWLEDGE
AWAITS YOU! | __
WW-—057 FOR FURTHER DETAILS

POWER FREQUENCY CHANGERS

7w

any other frequency. Prim-
arily intended for operating
and testing 50Hz equipment
from non-standard frequen-
cies or for operating and
testing 60Hz equipment from
a 50Hz supply. The range
comprises 100w and 200w
units working from any
input voltage and providing
almost any output voltage
required. The conversion

%
Will change 50Hz to 60Hz or l
2

Type FCB230/200V principle is static and noise-
less in operation. Special units to provide 400 to 10 000Hz for
testing marine and aircraft equipment can be supplied to order.

APPLICATIONS FEATURES
* Operating small 400Hz * Static conversion

motors from 50Hz Mains. + Noiseless
* Operating 60Hz tape « C
recorders, cine cameras, ampRct
etc., from 50Hz Mains. * Frequency Stability better
x l}eplay SOH: sound and than +1%.
:'ll";‘pl':c°'d'"g’ from 60Hz + Oyeput Frequency 60HzZ
* For sound effects record- or 50Hz.
ings. (40 to 10 000Hz to order.)

Output 115/250 100W. £32.6.9.
Type FCB1230/200V. Input Volts 200/250 AC.

Type FCA230/100V. Input Volts 200/250 AC
Output 115/250 200W. £52.0.0.

Y VAV, o—

FELTHAM, MIDDLESEX Tel: 01-890 4242 & 3837
'VVV\V. A VAVAVA VIS, VAV 4V A Vumm—

WW—0358 FOR FURTHER DETAILS

Send for leaflet:
%VALRADIO LTD., Dept. WF2, BROWELL'S LANE,
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H.E MANPACKS

RACAI. RANGE

The RACAL manpack famlly is being constantly expanded to meet customer
demand for manpack, vehical, maritime and static operation. The latest addition is
the TRA.922 ‘COMCAL’ which offers 20 watts p.e.p. with 49 crystal-controlled
channels. A wide range of anciilaries, common to the whole RACAL range, offers
a choice of audio equipment, power units and antennas.

‘Squadcal’

This world-famous 5 watt p.e.p. manpack weighsonly 18 1b. in
operational state, provides 29 crystal-controlled channels between 2 and
7 MHz, is simple to operate and maintain, waterproof and very robust.
Compatible a.m., s.s.b. and c.w. operation is available, from dry or
Ni-Cad batteries, d.c. or a.c. power units. Low cost with high reliability,
wide range of ancillaries.

‘Comcal’

Low-cost 20 watt and 5 watt p.e.p. output, weighing merely

23 Ib., and providing 49 crystal-controlled channels 2 - 8 MHz.

Case and carrying haversack identical to ‘Squadcal’, and all
ancillaries common. Equally suitable for manpack, vehicle, or
static operation; c.w., u.s.b. l.s.b. and full d.s.b. operation
available; suitable for use with low-stability a.m. networks,
and effectively offering 98 s.s.b./c.w. channels.

é y

Syncal
6,000 synthesizer-controlled channels, 2 - 8 MHz, with 20 watt and
5 yvatt p.e.p. output. Case, haversack and ancillaries common to
‘Squadcal’. U.s.b., I.s.b,, c.w. and full d.s.b. operation. Compatible with
low-stability a.m. networks. Simple operation and maintenance with
high reliability. Lightweight, robust and waterproof. Beta-light control
illumination, weight only 23 Ib.
‘Syncal’ in common with other manpacks in the range
can be used as static or vehicle installations. Suitable
power supply units incorporating amplifier/loudspeakers
are available.

RACAL-BCC LTD
BRACKNELL - BERKSHIRE - ENGLAND
TEL BRACKNELL 3244 - TELEX 84166

WW-—059 FOR FURTHER DETAILS
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Theres much
moretoa

PHILIPS
microphone

than meets
the ear

It's the sound quality that really counts although
impeccable appearance is certainly an asset. In
fact, every aspect of microphone manufacture is
covered by the makers of ten million of them—
Philips. What’s more, Philips make an unrivalled
range of compatible equipment—amplifiers,loud-
speakers, tape-recorders, record players and
much more—for complete sound systems. All
backed up by the finest service organisation in
the country. Please ask for full information.

PYE TVT LIMITED

. PHILIPS SOUND DIVISION
Addlestone Road, Weybridge, Surrey

Telephone : Weybridge 45511

Telex 262319

TVT34
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Wireless World, June 1969

I T T EEEE
il il
il IRANSIREG - il
iil (Patents Pending, Registered Trade Mark) i“
jil SOLID STATE, CONSTANT VOLTAGE j|
iil HIGH POWER FLOAT BATTERY il
W CHARGERS WITH AUTOMATIC 4

il cCURRENT LIMITING

»
lu % Will charge batteries and feed
" external DC loads such as
Ii’ telemetry, logic, instrumenta-
'ﬂ tion, data processing.

* Wide range of units, up to
fil  400v. and 1000 amp.
"' % Scaled space for accumulators
M oovided
'il * Will act as DC emergency

l power supply.

“ * Prevents overcharging.

i' * Accumulator life prolonged. Typical  Transireg “'
225 # Float or boost charging. with accumulator iil
# Ideally suitable for use with S .

m Transipack Inverters as emer- “I
i“ gency AC supply. i“
il WEg INDUSTRIAL il
il INSTRUMENTS iil
il L.IMITED STANLEY RD., BROMLEY, KENT il
Tel: 01-460 9212 Grams: Transipack Bromley  s»

il il

And how to stop it

First, measure it — on the Rank Studio Flutter Meter.
The Type 1740 meosures accurately the
degree of Wow and Flutter on
sound recorders and
reproducers.
.. For more infor-
mation write to:

LY Bt

.

EQUIPMENT

Woodger Road,
Shepherds Bush,
London, W.12.

Tel.01-743 2050
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No tetrodes
with
higher linearity

varian

YU

In the power tetrode field we're defining the state of the art by demonstrating inter-
modulation distortion better than any other known tubes. In 1966 we introduced the
4CX15008B, a 1.5 kW tetrode with the highest linearity then known: better than —40 dB
3rd order IM distortion. Since then we produced the 4CX600J, a 600 watt tube with
—45 dB 3rd order IM products — without feedback — and later a 5 kW tetrode with
the same figure. Now the latest tetrode in our program, a 15 kW tube, exhibits —40 dB
3rd order IM products. We can show M distortion improvements from 10 to 20 dB

in a practical quiescent plate current range.

Other tetrodes now under development will deliver up to 40 kW with linearity as high
as —45 dB IMD, according to preliminary data. Such performance advances are part
of a long range program employing computer-assisted design studies to optimize
internal tube geometry — all part of our plan to insure you get state of the art pro-
ducts every time you buy from Eimac.

For further information please contact:
Varian Associates Ltd.

Russell House / Molesey Road
Walton-on-Thames / Surrey / England
Tel.: Walton-on-Thames 28 766
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Exploring the Hewlett-Packar.

Universe of
Electronic Instrumentation

1 Multi-function pulse generator

2 A bestselling voltmeter

3 X-Y recorders
4 What ICs can do to counter prices

5 Free book on power supplies

... it keeps expanding to reveal new solutions

to your measuring problems.

]
Wiyl

4 e &
.

7 How many generators

did it take
to produce these?

The hp 8005 produces wave forms

single-handedly. It is both function
generator and pulse generator. And, with

appropriate gating signals, & word

generator as well. We call it a
multi-function pulse generator, the jdea

being that a single. sensibly priced
instrument should be able to do the job
of a whole battery of specialized pulse

generators.
Hence the wide ranges of repetition ranges,
pulse widths and pulse delays—all combined

with DC offset for both positive and
negative output channels (they are available
simultaneously). In the double pulse mode.
you can even simulate a 20 MHz repetition
rate. Variable rise and fall times extend
from 10ns to 2s. Add the possibility of

combining both output channels in the
output terminal while DC offset remains
available. Add simultaneous and seperate

gating. asynchronous as well as
synchronous.

And the result? Three generators—pulse.
function and word—in one.

2 The man who thinks

we are the
voltmeter specialists

He is the chap who repairs automobile
ignition systems in Karachi, or works on a
radio production line in Copenhagen, or

checks out household appliances in
Kansas City. To him, Hewlett-Packard are

the people who make the finest analogue

voltmeters money can buy—accurate,
versatile, reliable and sturdy. And our
computers, multi-channel analyzers and
2000 other instruments? He's never heard

of them.

?\ w0 e virmens.
; FUNC 1108 RAWGE

:_O e .:jl
006 =

Our reputation with him rests on
instruments like the 427A, an all-solid-state

multifunction meter. It measures AC
over ten ranges, DC over nine, and

resistance over seven.
The AC voltage range extends from 10 mV
to 300 Virms full scale (10 Hz - 1 MHz).
DC voltage range: 100 mV to 1000 V full
scale. Accuracy for both ranges is + 2%.

Resistance, from 109 to 10MQ is
measured with + 5% accuracy (mid-scale).

Designed for broad laboratory, production
line and service department application,
indoors and out the 427A operates off

battery or foptional}) mains. hp 427A
fbattery operated): £102 excluding duty.

hp 8005A: £ 417 excluding duty.
WW—064 FOR FURTHER DETAILS
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3 s plug-ins make these
the most versatile
and weight of our new counters were
reduced and reliability was increased.
Readout storage and zero blanking became

x-y recorders you
can owan.
possible.
hp 5321A. 5 Hz - 10 MHz counter with
% power line time base. Ideal for totalizing
and measuring frequency and simple time
intervals. Input sensitivity : 100 mV. Gate
times.: 0.1 and 1.0 sec. If you want BCD

|
] output, 5-digit readout. 0.01 and 10 sec
gate times. and crystal time base. choose
the hp 53218 at £ 354 excl. duty.
hp 5216A is a high-performance counter.
It measures multiple period average,
frequency ratio, multiple ratio, frequency
and time interval. Input sensitivity: 10 mV.
Frequency range: 3 Hz - 12.5 MHz.

7-digit readout. Feature for feature, the
price of £449 excl. duty. will strike you as

improbably low. Ask for data sheets and
“hp Counter Selection Guide’”

However exacting your recording needs.
the 7004A and 7034A can cope. Merely

change plug-ins to make X-Y, Y-T or
something hitherto

X-T plots...

impossible. Yet plug-in versatility is

only the beginning.

Consider their high dynamic performance.

Input range is continuously variable from

0.5 mVl/in. to 25 V/in. (0.25 mV/cm to 5 Easiest way to pick the

12.5 V/cm). Acceleration is better than right DC power supp/y
from among 113 models

1200 in/sec2? (3000 cm/sec?) and slewing
speed is 30 in/sec. (75 cm/sec)
Common electronics are located in the
frame to eliminate circuitry duplications
and reduce the cost of the plug-ins. ¢
Plug-ins now available include dc coupler, = j
dc amplifier, null detector, dc offset, filter, G S 7 7N
time base, and dc attenuator. With the Al A "_
new scanner plug-in, you can plot two ] $ S
dependent variables vs. one independent . «l
variable. filies 5— a
7004A (11" x 17°') chart size ; » -/

£ 641 excluding duty
70344 (81/2" x 11"') chart size / Bt

£548 excluding duty S
Your hp field engineer can assist you in L
selecting the plug-ins best suited to your ]
work. Why not give him a call?

Order this free book, and hp and
your postman will do the rest.
When you make as many power supplies
as we do—113 models as we go to press-
you run into a problem, namely how to
HEWLETT 'zﬁ, PACKARD

match each customer’s requirements

against all those power supplies.
The solution was to write a handbook and

4 Lucrative application for
ICs: scaling down price of
your next counter
a catalogue about our power supplies.,
knock the two into one volume, and
cross-index it according to (1) model
number, (2) type of instrument and output,
(2) typ i i e Tel. 33 341
European Headquarters
Hewlett-Packard S.A
Rue du Bois-du-Lan 7, 1217 Meyrin-Geneva

Tel. (022) 41 54 00

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

” and (3) electrical specifications.
Motivated by enlightend self-interest. we
are here offering you the resulting

82 page book free of charge.
We strongly suspect you'll want to take

up our offer. The more so since power

supplies are no longer the “battery
Substitutes”™ they used to be. What with

solid state reliability and remote control
versatility, hp power supplies are today
ready to play a vital part also in your

sare
mitoren
P

m 83214 ELECTAOMC COUNTER
asettry . ..

applications.
Your free copy of 1969 DC Power
Supplies, Catalogue and Handbook,” is
waiting at your nearest hp office.
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Introducing the .

Ministry of Defence
Approved

As seen at H.M.
Factory Inspectorate
Industrial Health &
Safety Centre.

Patent No. 1055352

Regd. Desin No. 913799.

FINISH: RED ANODISED ALUMINIUM

Aperture normally supplied .5 inch. Available .625 inch.
Manufactured by:

16 Rosebery Crescent, Woking, Surrey, England.
Telephone WOKING 3592

Scale: } Size

... OSTANGARD

SOLDERING IRON =

STAND

Mark

THE STANGARD . . . designed
for the electronic industry or
wherever small soldering irons
are in use.

Enables both element and bit to
be completely shielded.

The interior section, being anodised
black, has a “heat sink’ effect and
the red anodised canopy prevents
personal contact with a hot iron
by accident.

THE STANGARD . . . designed
so that the soldering iron is easily
withdrawable and in a position
for direct application to the work.
The bit cleaner is placed for
ready use and a specially chosen
material around a hard wood
block makes for easy replacement.

WW-—066 FOR FURTHER DETAILS

Accurate and direct
measurement of speed
without coupling to moving
parts

fon areo-e a8 masse

FRAHM
Resonant Reed TACHOMETERS

for hand use or permanent mounting.
Ranges and combinations of ranges from 900 to 100,000 r.p.m.

Descriptive literaturée on FRAHM Tachometers and Frequency
Meters is 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—067 FOR FURTHER DETAILS

TELEPRINTERS -PERFORATORS
REPERFORATORS - TAPEREADERS
DATA PROCESSING EQUIPMENT

por e ,..i

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

| 12-5-6-7-8- TRACK AND |
| S MULTIWIRE EQUIPMENT [

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

Picture Telegraph, Desk-Fax. Morse Equipment; Pen Recorders; [
Switchboards; Converters and Stabilised Rectifiers; Tape %
Holders, Pullers and Fast winders; Governed, Sychronous
and Phonic Motors; Teleprinter Tables and Cabinets; Silence
Covers; Distortion and Relay Testers; Send/Receive Low and
High Pass filters; Teleprinter, Morse, Teledeitos Paper, Tapc
and Ribbons; Polarised and specia-
lised relays and Bases; Terminals
V.F. and F.M. Equipment; Tele-
phone Carriers and Repeaters;
Diversity; Frequency Shift, Keying
Equipment; Line Transformers and
Noise Suppressors; Racks and Con-
o soles; Plugs, Sockets, Key, Push,
Miniature and other Switches; Cords, Wires, Cables and Switch-
board Accessories; Teleprinter Tools; Stroboscopes and
Electronic Forks; Cold Cathode Matrics; Test Equipment;
Miscellaneous Accessorics, Teleprinter and Teletype Spares.

W. BATEY & COMPANY

Galety Works, Akeman Street, Tring, Herts.
Tel.: Tring 3475 (3 lines) Cables: RAHNO TRING
STD: 0442 82 TELEX 82362

[ ncame b g ey un o |

i
i
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LEVELL

PORTABLE INSTRUMENTS

R. C. OSCILLATORS

! Ywm OtCADE OSCiLLATOR TV'E TGMA
A rones | G e (& )wan X Fl)

0 OUSO ¢ 6

MULTLIER
/—-g\

c

With DIGITAL or ANALOGUE
frequency calibration

LEVELL TNAN%TON RC. OSCLLATOR TYPE TG 15O
isocss *® y
o 1SKC/S -0 s
Y o7 (359

150KC/s

¢

TYPE TGé6A TGé66B TGI50 TGIS0M TGI50D TGIS0DM

FREQUENCY 0.2 Hz to 1.22 MHz. 1-5 Hz to 150 kHz
ACCURACY 4 0.02 Hz below 6 Hz

4 0.3% from 6 Hz to 100 kHz + 3% 4 0.15 Hz

4+ 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 kHz < 1.5% below 50 Hz and above |5 kHz.
SINE WAYVE Source voltage variable from 304V to ] Source voltage variable from 250.V to 2.5V, Output impedance <250Q
OUTPUT 5V. Output impedance 600Q at all § above 250mV, 600Q2 below 250mV. Less than 19 variation of amplitude

settings. throughout frequency range.
SQUARE WAVE None None Variable up to 2.5V peak. Rise
OUTPUT time 1% of period + 0.2uS.
OUTPUT Expanded voltage scales and —2dB to 0 to 2.5V 0to25V |
METER 4 4dB. Scale length 3.5” None and —|10dB None and — 10dB

to -+ 10dB to 4+ 10dB

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 10" x 7° Weight 12 |b. 10" high X 6” wide X 4" deep. Weight 6 1b,
PRICES £150 | £120 £32 [ £42 | £35 £45
4 Mains Power Unit included | £15 £7 10 0
4 Leather Case £5 £4 10 0

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

EW

N
Litestat

TEMPERATURE
CONTROLLED
SOLDERING
INSTRUMENTS

A very wide range of modern design
instruments is available for 10/14
days’ delivery.

Full Information from:

HARRIS ELECTRONICS (London)

138 QGRAYS INN ROAD, W.C.1 Phone: 01/837/7937

@® Control within £21°C
WW—071 FOR FURTHER DETAILS

@ Temperature infinitely
adjustable while running

SPECIALIST SWITCHES
are again giving

the fastest switch
service in the world

FROM THEIR NEW AND LARGER
PREMISES IN CHARD, SOMERSET

@ Available for all voltages

LITESTAT 70

@ Built-in indicator lamp

@ Cool, comfortable,
unbreakable Nylon handle

@ Range of bit sizes,
Copper or Philips iron-
coated

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

Please ask for leaflet LT.5 are getting the fastest switch service in the world.

LIGHT SOLDERING
DEVELOPMENTS LTD.

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

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

Please note our address:

SPECIALIST SWITCHES
P.O. Box 3,
CHARD, SOMERSET

Write for design charts and prices or
TELEPHONE—CHARD 3439
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Switch to the biggest single
switching source in Britain! = o

L._.'_'.,;

SEALED COMWTACT REED
TYPE EETINPT. Ne. A

[URR——

A R
e - S e300

—_— —

Whatever your switching needs, Associated Automation can supply them.
from the biggest centre of switching technalogy in Britain. U