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GEORGE KENT LIMITED LUTON BEDFORDSHIRE ENGLAND

TRANSDATA

One of the most flexible systems of process measurement and control. It consists entirely of single-purpose
units related by a 0 to 10mA signal and incorporating the latest techniques in solid-state electronics. Custom-
built integrated schemes, however simple or complex, are designed on the individual but economical basis of
selecting from a comprehensive range those basic items needed to perform the necessary measurement,
conversion or control functions.

Modular construction, printed circuitry and high-grade components are employed throughout to ensure
flexibility, accuracy, reliability and ease of servicing.

May we send you further details of the Kent Transdata system ?
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....Say ves to the HONEYWELL SERVOTRONIK-there’s a type
to meet your temperature control/indication requirements

cHEck THESE EVERy-mooeL FEaTures Null balance servo system “Thermocouple, resistance thermometer or millivolt actuation *Automatic cold junction
compensation " Calibrated accuracy— + 1% f.s.d. *Suppressed zeroes available “High impedance input “No zeroing or adjustments for external resistance
required “Intrinsically safe models available “5-inch scale “Broken sensor protection *Robust, power driven indicator *Vibration resistant—no pivots, no
jewels, no springs “Solid state construction *Full range of thermocouples and resistance bulbs available “Simple set-point adjustment *Maximum economy
of panel space —and money!
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TEMPERATURE CUT-OFF TEMPERATURE INDICATION/CONTROL TEMPERATURE INDICATION
1 2 3

Vertically and horizontally mounted Vertically and horizontally mounted Vertically and horizontally mounted
ServotroniK instruments for excess ServotroniK instruments providing ServotroniK instruments for
temperature safety cut-off. These indication and on/off, three zone or l temperature indication only.
sentinel type instruments will shut anticipatory control action. For on/off or l

off process power or fuel input two position control one contact is made l 4 . .

should process temperatures exceed below set point, one above; differential | LA U S CTF e (I T
a pre-determined safe limit. Fitted 0.25% f.s.d. For three zone control, i be monltc?red i .turn, a matchl.ng six-
with manual reset and alarm lamp. the centre zone is adjustable from 1%, to 49, |or ten-;.)omts .umt S0 (212 (IR
Control relay contacts rated at 5A, of full scale. Anticipatory control Switching unlt;s for thermocouple or
250V non-inductive. Accurate set provides extremely accurate pulse m.illiv.olt actuation include a filter
point adjustment over 5% to 95% proportional control by varying ratio of | circuit.

scale length. ‘on time' according to deviation of

variable from set point. Proportional Ho ne ’ Well

band 1.5% f.s.d.




Honeywell ServotroniK

Contact your nearest Honeywell Branch Office

for further details of the ServotroniK

BELFAST

BIRMINGHAM

CARDIFF

REPUBLIC OF

IRELAND

MOTHERWELL

LEEDS

LONDON

MANCHESTER

MIDDLESBROUGH

SHEFFIELD

Honeywell Controls Ltd., 296 Albert Bridge Road,
Belfast, Northern lreland. Belfast 58309

Honeywell Controls Ltd., Sutton New Road, Erdington,
Birmingham 23. Warwicks. Erdington 6271

Honeywell Controls Ltd., Room 19, Glamorgan Buildings,
Frederick Street, Cardiff, Wales. Cardiff 26491-93

Honeywell Controls Ltd., 38 Upper Mount Street, Dublin,
Republic of Ireland. Dublin 65929

Honeywell Controls Ltd., Newhouse Industrial Estate,
Motherwell, Lanarkshire, Scotland. Motherwell 4145

Honeywell Controls Ltd., 5-7 New York Road,
Leeds 2. Leeds 2-8535

Honeywell Controls Ltd., Great West Road,
Brentford, Middlesex. Atlas 9191

Honeywell Controls Ltd., Civic Centre, Wythenshawe,
Manchester 22. Mercury 3214

Honeywell Controls Ltd., 59-61 Albert Road,
Middiesbrough, Yorkshire. Middlesbrough 44331

Honeywell Controls Ltd., Suffo'k House, Suffolk Road,
Sheffield 2, Yorkshire. Sheffieid 78981

what factors
govern your choice
of a temperature

controller/indicator?

Honeywell

INDUSTRIAL PRODUCTS GROUP

HONEYWELL CONTROLS LIMITED

Great West Road

Brentford Middlesex Atlas 9791 )
Low price?

Accuracy and reliability?
Rugged ability to withstand vibration?

Minimal attention for operation and maintenance?
| Easy-to-read scale covering only the required range?
| Vertical or horizontal mounting? [1 Ability to be shipped fitted to panels? Quality materials and
craftsmanship? _| Speedy delivery? [] Manufacturer's process control and application experience?

ONE ‘YES' IS REASON ENOUGH TO INVESTIGATE THE

HONEYWELL SERVOTRONIK

HONEYWELL INTERNATIONAL

Sales and Service offices in all principal cities of the world.,

Manufacturing in Uniled Kingdom, U.S.A., Canada, Netherlands, Germany. France, Japan
SAD18 HCI714/1164
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56 High-Speed Forging Control by A. Hadfield
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Permission in writing from the Editor must first
be obrained before letterpress or illustrations are
reproduced from this journal. Brief abstracts or
comments are allowed provided acknowledgment

to the journal is given.

Forging requires a double control system, for the hot ingots of metal must be
manipulated and the press controlled. This article describes a digital clectronic
control system which operates in conjunction with hydraulic actuation of the
machinery.

Programme Sequence Control by M. J. Willians
The equipment described in this article utilizes an entirely novel lamp, photocell
and programme store arrangement to produce extremely complex process control
sequences that can be changed in a moment.

Microwave Moisture Measurement by H. B. Taylor
This article describes a method of measuring the water content of materials by
determining the extent to which microwave power is absorbed. The method is
in use in the fertilizer, toffee, marzipan, soap powder and nylon tow industries
and is under investigation in the nitro-cellulose, foundry sand, coal, grain and
soap industries. It is also being applied for research into wood pulp, roads and
building.

Land-Vehicle Navigation System by S. G. Spracklan
This article describes a navigational system which has been developed primarily
for military purposes. Starting from a known position it provides continuous
dead reckoning of position based on milcage and compass course.

Communications System for Cranes

Mutltichannel transmission of digital data and speech information can be made
with this new close-spaced loop communications system. lts improved perform-
ance offers many advantages over existing communication systems.

continued overleaf

Published on the first Thursday after the Sth of each month by
Iliffe Electrical Publications Ltd., Dorset House, Stamford Street, London, S.E.I
Managing Direcror: W. E. Miller, M.A., M.L.E.R.E.

Telephone: Waterloo 3333. Telegrams|Telex: Electronics Iliffepres 25137 London

ANNUAL SUBSCRIPTION, HOME £3 0s. 0d.

OVERSEAS £3 10s. 0d.

CANADA and U.S.A. §$10.00.
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Contents continued

78 Measuring Alternating Voltages with Backward Diodes by B. Siuriard, M.Sc.
The use of backward diodes in measurement is discussed in this article. This
diode is one which relies upon the tunnel effect for its operation.

82 Fluid Flow Control Valves by J. C. McVeigh. M.A(Cantah.), M.Sc., Ph.D.
For controlling the flow of fluid in a pipe line valves are needed. In this article
the various forms of valve are described and their characteristics are indicated.

99 Control Design Data- The Phase-Advance Network and Compensation
Procedures by N. G. Meadows, B.Sc.

What's On and Where?

A new and regular feature which lists forthcoming events.  Professional meetings,
symposia, conferences and exhibitions are included. For easy reference this item
is positioned facing the inside back cover.

OUR COVER

Shown on the front cover this month is a Features
combined high-speed forging press and mani-

pulator. This picture was taken at Parks 61 Self-Tuning Communications 10l  G.P.O.Tries P.C.M. Telephone

Forge, Wigan. Electronic and hydraulic System
control systems have been incorporated in
this equipment to utilize the potential high

System

productivity of the machine. Starting on 65 City & Guilds Syllabuses 1964- 102  Industrial News
page 56 is an article which describes the 65
system.
70 Computer Typesetting 105 Correspondence
71 New TV/Phone Aerial 105 New Books

® TO SAVE YOUR TIME
76 STC Form New Electronic

We will assist you to obtain further Services Division 106 Manufacturers' Literature
information on any products or pro-

1, .
cesses described or advertised in this 80 Europe's  Largest  Aerial 56 Classified Advertisements

System (lllustrated News)
issue. Just use the enquiry cards

included in this journal. 87 New Apparatus 6! Index to Advertisers

e e e e e e s e e . e e o Y T YT

Next Month

In the March issue there will be the first article of a short series dealing with the
use of electronic control in the textile industry. Among the other articles will
be one dealing with telemetry applied to measurement in a piston engine.
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WELWYN

METAL FILM RESISTORS

TO DEF 5115 STYLE RFG7

RANGES AND RATINGS

WELWYN DEF STYLE
TYPE 5115 DRAFT
m807 RFG7 - 0.125
m817 RFG7-0.25
m827 RFG7 - C.5

WATTS RATING | MAXIMUM OHMIC RANGE AT
at 70°C VOLTAGE + 2%, + 1% and + 0.5%
0.125 200 1000 - 100KQ
0.25 250 100t - 100K Q
0.5 350 1000 - 100K

These resistors have a long term, full load stability

performance of better than 0.5%

TEMPERATURE COEFFICIENT: AVAILABLE AT 4 50 p.p.m. °C
AND AT - 100 p.p.m./C

DIMENSIONS

Indusirial Elecironics  February 1965

WRITE NOW FOR FULL DETAILS

WELWYN BODY LENGTH BODY DIA. LEAD LENGTH
TYPE MAX. MAX. MAX.
m807 0.437" 0.165" 1.625”
m817 0.615" 0.210 1.625"
mg27 0.822~ 0.275” 1.625”

= e
= vre
Ea' M807
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Cenlre contact crimped to
inner conductor.

IT ALL HAPPENS AT ONCE

Outer braid crimped between
sleeve and ferrule.

Ferrule crimped for added
cable support.

One controlled operation using a simple hand
tool provides the perfect termination for co-
axial cables. It crimps simultaneously the
centre conductor and outer braid, and
provides a positive cable grip. Damage to
the cable is impossible; efficiency is high and
consistent.

A-MP COAXICON Connectors are available
in. BNC, TNC, threaded, standard, twin
standard, miniature and sub-miniature types.
The standard, twin standard, miniature and
sub-miniature ranges can be used for
building up multiple connectors in which
contacts snap-lock into position, but are
removable at will.

Please write for detailed data sheets

2

A-MP COAXICON

connectors

incorporating AMP controlled compression
crimp for lowest applied costs

AMP | ..
2

AIRCRAFT-MARINE /_/‘m‘;}\

PRODUCTS (G.B.)LTD

TERMINAL HOUSE, STANMORE, MIDDX. TEL: STOnegrove 6341

A-MP products and engineering assi e are lable through associated companies in.
USA. - Australia - Canada - France Germany - Holland - Italy - Japan - Mexico Puerto Rico

A-MP AND COAXICON ARE TRADE MARKS OF AMP INC.
A1°292

Indusirial Elecrronics February 1965
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PLUGIN

AUTOMATIC

BATGH COUNTING

FACTS THAT MATTER TO YOU

P 3 No switches to be set up ' Choice of 3 additional sub-programmes

e

Plug-in modules for any batch - Batching rate 200 counts per second
=7 qty between 1 and 9,999 777 maximum

-

A compact, rugged and reliable instrument designed for productinn-line applications

For further information of the

LC108 sarcrinG counter

please contact

LIVINGSTON CONTROL LIMITED

Greycaines House - Bushey Mill Lane - North Watford - Herts
Telephone : Watford 41291

Industrial Electronics  February 1965 B 3



Electricity Supply G.E.C. cquipment has been installed by
many clectricity supply undertakings for controland alarm purposes.
A recent example has been for voltage control and monitoring
at all distribution sub-stations by one of the largest arca boards.

Akl e A L A

-

-MM? SRS SR ee—
Refineries and Pipelines G.L.C. (Electronics) Litd. has installed remote
control systems for many ditferent applications on behalf of major oil companies.
A typical example is the use by Shell-Mex and B.P. Ltd. of G.E.C. equipment
to operate motorised valves at isolated points on pipelines. Control in this instance

is exercised over the G.P.O. telephone system.

G.E.C. MODULAR
EVERY PROBLEM OF

G.E.C. Electronics’ modular systems provide the
cconomic answer to any remote control problem
Whether the distance involved is one mile or hundreds
of miles, G.E.C. (Electronics) Ltd. can build up from
its comprehensive range of standard frequency and
time division multiplex modules the ideal system for
any application. This rational, modular approach gives
fullest design flexibility and cuts costs by eliminating
expensive special engineering. Simply by adding extra
modules the systems can grow as the plant they control
grows.

G.E.C. modular systems outmatch conventional
mcthods on cost, on versatility and on reliability.

These are some of the basic G.E.C. modular systems

*Teledata—data and control transmission equipment which oper-
ates between a number of points over a single pair of wires.
*Comantel—automatic answering unit for use with Teledata
transmitters and receivers over the telephone system,
*Teleshift—transistorised frequency shift transmission equipment
for faster signalling under adverse conditions,

*Telecode -scanning equipment which ecconomically transmits
digital control information over long distances.

*Teleducer —transistorised equipment for transmission of analogue
quantitative measurements over line or radio circuits.

Airfields G.E.C. equipment is extensively used
on Airfields for centralised control of lighting,

aircraft arrester barriers, fuel pumps and other
airficld services.

Industrial Electronics  February 1965



SYSTEMS SOLVE
REMOTE CONTROL

Mining G.L.C. equipment has received Certificates of Intrinsic Safety from the
Ministry of Power and is therefore particularly suitable for use in coal mines. oil
refineries and other hazardous arcas. Systems have been provided for the N.C.B.
for use with mining machinery, coal cutting machines, etc.

Railways British Railways has commissioned large signal projects which make
extensive use of G.E.C. modular equipment to provide electronic remote control

of signals and points. and operations of train deseribers. It also gives indications
back to the control point. As it is fully transistorised and can be relied upon to
operate for long periods without attention, it is particularly suitable for
railway use.
modular
e remote control

and telemetry

INSTRUMENTATION & CONTROL DEPARTMENT, EAST LANE, WEMBLEY, MIDDLESEX. ARrNold 4353

Industrial Electronics  February 1965
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Communications Control Somc miles from
Goonhilly, aligned with Telstar’s orbit, a static
transmitter has been set up to simulate Telstar
transmissions  for testing the main receiving
cquipment. This transmitter is operated from
Goonhilly by means of G.E.C. remote control
cquipment.  Similar applications  include  the
remote control of the master transmitter on the
South Yarks Mobile Radio-phone scheme; and
the operation from Prestwick Ground Control
Station of radio transmitters at Stranracr.

e |

CONSULT G.E.C. ELECTRONICS NOW

This coupon attached to your letterhead or a
phone call to ARNold 43353 will put you in touch
with the G.LE.C. Electronics’ team of systems
enginecers who will gladly help you solve your
remote control problems.

NAME

POSITION

LLE.5

S
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kigh production TORDIDAL
Outstanding features and versatility of oper-
ation make the new Boesch TI00D Series
machines the most suited for high speed
toroidal winding of coils in a wide latitude
of wire sizes, with greater uniformity.
Core sizes from -035 inches I.D. to 5 inches
O.D.
Quick interchangeable shuttle heads for fast
and flexible changes in set-up result in
increased efficiency and economy in time
and costs.

WINDING MACHINES

features include
@ dynamic braking

nindtnonnnm

@ built-in shuttle loader =

i

@ predeterminable footage counter

@ predeterminable turns counter

@ twin core positioning during operation

i

Models to suit specific winding

applications

7307

Send for further details :

A member of the Marbaix Group

;.illIIIIIIIIIIIIIII!IIIIIIIlII!IIIHIIlIIIlIIlIII[IIIIIII'IIIIIIIIIHIIlIIIIIIlIIIIIIIII!IIIIIIIIIHIHI:.

Devonshire House - Vicarage Crescent - London S.W.I1
Telephone : Battersea 5549 Telex: 261269

Grams and Cables : Automashun, London

Industrial Electronics  February 1965
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If, anywhere in your plant, accurate control of shaft speed is
important, then LDEP can be of service to you. LDEP have
developed five main types of variable speed drive, available in
powers from & to 150 h.p., to meet any special set of circum-
stances. Many of their techniques are new, unmatched elsewhere
for efficiency and reliability. Ask for details of LDEP drive control
systems, and reprints of articles from technical journals.

B»]34 DRIVES DIVISION

2
LANCASHIRE DYNAMO ELECTRONIC PRODUCTS LIMITED - RUGELEY - STAFFS - PHONE RUGELEY 371 - TELEX 36135 g,

Industrial Electronics February 1965 B* 7
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spark gaps

We make the one on the right — less spectacular perhaps but more practical in its application. For
example as you read this the chances are that somewhere equipment containing our spark gaps is
helping to get another jet pay load safely airborne or maybe a New Zealand cattle farmer is making
life a little easier for himself by using electrified fencing energised to the required level with the aid
of spark gap tubes.

Your application may not be in these categories —you may be interested only in circuit protection
or fuel ignition or just plain high voltage switching—if so we could have a diode or triggered spark
gap to suit. Tubes are available with glass/metal or ceramic/metal seals. If you would like more in-
formation or care to talk about spark gap applications, write or telephone the Tube Division.

&

EMCLAND

ERICSSON TELEPHONES LTD * ETELCO LTD

A Principal Operating Company of the Plessey Group Head Office and Main Woarks: Beeston, Notts. Telephone: 254831, Telex: 37666

Registered Office: 22 Lincoln's Inn Fields, W.C.2. Telephone: HOLborr 6936
ER 106

8 Industrial Electronics  February 1965
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components review

&

World’s greatest
...and these are only a fraction of the STC electro-
mechanical component range. This single supply source
can offer you relays, switches and connectors covering
all aspects of contro! engineering, from low cost
industrial components to the most sophisticated

Counters and Uniselectors Midget Relays

Industrial Relays

military and aerospace types.

We have a Sales Engineer based near you, ready to help
with any switching problem. Contact STC at the address
below or use Reader Enquiry card.

Ask for Relay Catalogue or specific data sheets.

-

Telephone Types

Miniature Industrial Relays

STC Electro-mechanical Division, West Road, Harlow,
Essex. Telephone Harlow 21341. Telex 81184.

Industrial Electronics  February 1965
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Piston trimmer capacitors

The Stangard, low cost, tubular glass piston trimmer
range is now being marketed in the UK by STC Capacitor
Division. The trimmers are ideal for use in such
equipment as oscilloscopes, bridges, signal generators,
frequency standards, calibrators, spectrum analysers,
f.m. tuners and many applications previously limited

to rotary ceramic discs, tubular ceramics and air
variables.

Stangard trimmers are manufactured by JFD
Electronics Corporation of New York and stocks are
maintained by STC. The trimmers are ruggedly built
and have a vinyl encapsulation which protects the glass
dielectric against shock. Low cost is achieved through
the use of solid electrode bands and automated
production lines.

ABRIDGED DATA

Capacitance DC Printed Circuit | Chassis Mo'unnnq
e0 P T t — " Both Modsls
| Vollage] Body Length Body Lenath inch

MT; 1 Eax. i [\ Code | (inches) Code | tinchasy _(lnc es)
05 30 1000 ST 851 332 ST 861 9/16 9/32

08 50 1000 ST 852 916 | ST 862 23/32 9,32

10 | 80 1000 ST 853 78 ST 863 | 1-1/R I 9/32

K ) T 854 1-5/1 T 864 1.7/
10 | 120 \ 1000 Jrs 1 16 ‘,s 1N 16 _4 9/32

Electrical characteristics include: Q better than 1000
at 1 Mc/s, insulation resistance 10¢ MQ at 500 V d.c.
and a dielectric that will withstand in excess of 2000 V.
In addition, Stangard capacitors have a smooth
adjustment torque and multiturn adjustment for
sensitive tuning. These properties are fully retained
through a temperature range of —55°C to +125°C.

Write, 'phone or Telex for Data Sheets to STC
Capacitor Division, Brixham Road, Paignton, Devon
or London Sales Office, Footscray, Kent. Telephone
FOOtscray 3333. Telex 21836.

g ~

1 !

_a

|

Silvered mica capacitors
Quality Assurance

STC has been awarded a Ministry of Aviation contract
for the manufacture of special quality silvered mica
capacitors under a long term evaluation programme
to assess the performance and reliability of the
product in various environmental conditions. This
work is an extension of the quality control and
assurance programmes develcped for tne STC range
of silvered mica capacitors. The scheme provides an
immediate feed-back of information, signals every
trend and ensures that the inherent reliability of both
design and materials is realized in full.

Part of the routine testing is the continuous checking
and recording of capacitance, IR and loss angle on a
statistically chosen percentage of the throughput.
These are non-destructive tests and the capacitors
used are then shipped. Sample batches are removed
from production at intervals for shelf life, extended
life and temperature coefficient tests. Batches are
subjected to electrical endurance tests, mechanical,
climatic and log term damp heat tests. The result

of such intensive monitoring is a product with a high
level of uniformity.

Write, 'phone or Telex for Data Sheets to STC
Capacitor Division, Brixham Road, Paignton, Devon
or London Sales Office, Footscray, Kent.

Telephone FOOtscray 3333. Telex 21836.

Industrial Electronics  February 1965
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Silrings * Silicon
rectification using

selenium stack practice

New in Britain, SILRING rectifier stacks from STC
offer the circuit designer and equipment engineer a
unique combination of compactness, simplicity and
low cost. The SILRING stacks shown above have
outputs of 4-2 kW, 2-1 kW and 9-45 kW. SILRING
power diodes are rugged ceramic/metal case ring
diodes with diffused silicon junctions. Their heavy
gauge copper end-plates form the anode and cathode
of the device and act as thermal conductors to the
stack cooling fins. This arrangement provides maximum
efficiency without overloading and consequent lowest
price-per watt rectification. The simplicity of stack
construction enables STC to offer quick delivery of
SILRING diodes in the range 50-600 VRwm. When
assembled into stacks these diodes give outputs
from 5 to 232A.

For Data Sheets and prices write, 'phone or Telex STC
Semiconductor Division (Rectifiers), Edinburgh Way,
Harlow, Essex. Telephone Harlow 26811. Telex 81146.

o e\ Ve NN

Special quality valves

Valves are produced by STC for a variety of applications
including those listed below. Special shock resistant
constructions are employed and this feature, combined
with stringent quality tests applied throughout
manufacture, gives extreme robustness and a high
degree of reliability and life exnectancy.

STC special quality valves available are:

Type Ez Number Description
S2P20 4097

Quick heat, fi>lamentary tetroi:le for transistor
hybrid cijﬂitsl .
Low impedance beam tetrodes for use as pulse
or linear amplifiers.

S6F17 4040 \
SGF17F* 4041° f

Pentodes with short suppressor base for gate,

S6F33 4064

— 4083* S transitron, and phantastron circuits.
S11E12 4060 Beam tetrode for use as regulator valve.
S19G6 4057 1\

S10G6F* 4042* [ High vacuum e.h.t. rectifiers.

*Flying lead versions.

Write, 'phone or Telex for Data Sheets to STC Valve
Division, Brixham Road, Paignton, Devon, or
London Sales Office, Footscray, Sidcup, Kent.
Telephone FOOtscray 3333. Telex 21836.

high-grade electronic components by

COMPONENTS GROUP

Industrial Electronics February 1965
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Oc NiCr = NiAl

MINI }

TRANSISTORISED
TEMPERATURE REGULATOR

MINI TYPE 17-90

Accurate, Reliable Temperature Control up to 2000°C

The difference signal between the output of a thermocouple and an internal
reference voltage is fed to a transistorised amplifier to operate a relay. The
relay will operate on an input signal differential of less than 40 microvolts,
equivalent to less than 1°C, with base metal thermocouples, and less
than 2°C with precious metal types. Provision is made for increasing this
differential by a factor of 10 where very close control is not required.

The relay has a life expectancy of several million operations at maximum
load rating. Set point is adjusted by a precision potentiometer, and read by
the position of an illuminated cursor on a calibrated scale. A signal lamp is
provided to show the control condition. Standard ranges from £27-10-0.

Send for full details to.—

CAXTON WAY, STEVENAGE, HERTFORDSHIRE
Telephone : Stevenage 3040-55

Industrial Electronics  February 1965
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Full technical data from —

DAWE INSTRUMENTS LTD., WESTERN AVE. LONDON, W.3 Tel: ACOrn 6751

fber of the S praup of companies
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Ydur best hands |
tied down
in graphing?

Install a Bryans auto-plotter and you cut graph-drawing
time to seccnds. You speed up graph-production by
1000:1; and give your qualified staff more time for
productive, satisfying work.

Bryans 20000 series plotters offer chart area 177 x 117,
accuracy0.19%, pen speed 37in/sec, sensitivity 200 ;. V/in;
plus the relienility of solid state/printed circuit design.
Optional facilities include symbol printer, digital/
analogue data translator, keyboard point plotter,

automatic chart feed.

Ask us for a demonstration, or send for our latest
customer application list describing 66 time-saving
jobs in widely different fields.

Bryans Ltd., Willow Lane, B
Mitcham, Surrey. Mitcham 5134. rya ns

.

Lo mirmnmore] |
14
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Would YOU like a
multirange test set
that is accurate over a
wide frequency range?

THEN YOU NEED
A SELECTEST

Ranges are selected by

two multi-position wafer
switches capable of
continuous rotation in either
direction without mechanical
interlock. Colour codings are
used for easy identification of the
voltage, current and resistance ranges.

There is a polarity reversing switch on the Super 50.

| SUPER K
}__

o - = . 4

0 to 5,000 ohms |
010 1,500 volts A.C.& D.C.
Oto15amps A.C.& D.C.

39 self-contained ranges

External shunts and multirange transtormer available
to increase current ranges to 750 amps. D.C. and |
300 amps. A.C.

-

TRADE PRICE £17.16.0 (Leather case extra)

SUPER 50
— -

0 to 20 megohms
32 seif-contained ranges | 010 2,500 volts A.C. & D.C
0to10 amps A.C.&4 D.C.
External shunts and multirange transformer available
to increase current ranges to 250 amps D.C. and A.C.

!
> ||

}, — — —
L TRADE PRICE £20.18.0 ;Leather case extra)

Automatic overload cut-out on both models. Accuracy
complies with the latest British Standard Specification,

IMMEDIATE DELIVERY See our leaflet for full details.

@ THE SALFORD (f‘fc
selectest

SUPER K SUPER 50

SALFORD ELECTRICAL INSTRUMENTS LTD
PEEL WORKS SILK STREET SALFORD 3 Tel: BLAckfriars 6688
London Sales Office: Brook Green Hammersmith W6. Tel: River«ide 5245
A Subsidiary of THE GENERAL ELECTRIC CO. LTD. OF ENGLAND
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B NEW
i IMKIT

| SECTIONAL
J CHASSIS

; b ‘ . .
S e SYSTEM
9 . 9 .
. ‘ & 3 .
2o Offers unsurpassed versatility of chassis
R &) design and layout at really economical
& prices
of &
j Chassis can be fitted horizontally or vertically
(or both) allowing hundreds of different
Front and rear views of typical Imkit assemblies. mounting arrangements
The rear beam when fitted as shown below provides
a recessed mounting for plugs, jacks etc. Tie bars Eighteen sizes of side panels and eight
provide rigidity when dust covers are not used. chass's sizes allow components to be
- - assembled to meet your exact requirements

All parts fitted with captive nuts or drilled
and tapped to allow really quick and simple
assembly

Special nylon rollers facilitate movement of
loaded chassis

The internationally accepted 13" module is
used as a basis for all parts and Unified
fixings are standard throughout

Send today for full details and prices

ALFRED IMHOF LIMITED

Dept. IE'2, Ashley Works,

Cowley Mill Road, Uxbridge, Middx.
Telephone: Uxbridge 37123
Telegrams: Imcase-Uxbridge-Telex
Telex: 24177

AGENTS IN

Algeria Australia Belgium Brunei Canada Denmark Finland France Germany Holland Iraq Israel Italy Jordan Kuwait Lebanon Malaysia Mexico Morocco

New Zealand, Nicaragua Norway Portugal Saudi Arabia South Africa Southern Rhodesia Sudan Sweden Switzerland Syria Thailand Tunisia U.S.A. Zambia
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This was the proved
Type 545A

Used by mor: engineers than any other commercial
laboratory oscilloscope, the Type 545A became the
standard of tne ind ishy.

User suggest ons and research inniova’ions helred it
grow and develop into the wo-ld's best known
laboratory oszilioscope— through five years as the
Type 545, ancthar f ve years the Type S45A.

Over the years, better circuit components and design
techniques led 1o simpler operalion ard application,
greal=r accuracy and reliability, easier maintenance
and calibrat en.

Seventeen amplifier plug-in units were developad to
provide quick adaptability for particular agplicazions.
Other features were addec or improved to update
performance specif.calions.

With the dual-trace unt, the Tvpe S45A provided
50 mv/cm sensifivity for a wide range of dc-10-24 Mc/s
applications.

Further updating cf the "A" Madel to implement
addit onal imnrovemerits has resulted in a new "B"
Model as the "A' Model was developed from the
early Type 545.

So, now, the Type 545A is superseded by the Type
545B. Replacement parts will continue to be available
for the “A' Model, however for al cast 10 years.

TEKTRONIX U.K. Ltd

For Overseas enquiries:

nEoONE

Here is the improved Type 545B

Looks about like the Type 545A. But acdec capabilities and convenience
further enhance its value.

New cit. Internal no-parallax illuminated grat'cule. Impravad resclution.
uniform focus aver the full 6-cm by 19-2m [50%, g-eater) disnlay area. New
hybrid verticai amphfier —grealer stability and reliability. Fixad-tune
delay cablz, oreven's misadjustments. Triggeririg beyand 30 Mc/s. Sweep
delay, single-sweep. other features ard refinermants that ecqual or excel
those ct the present A" Model.

Use all your Tektronix Type A to Z Plug-In Units at equal or better
frequency response. or the new Type 1A1 ar 1A2 Dual-Trace Plug-In Units
for 50 mv/cm at de-te-33 Mc/s. The Type 1A1 also offers 5 mv/cm at ce-t0-23
Mc/s dua'-trace, and, by cascading the two-amplifiers, 60 pv/cm a
5-cps-10-1C Mc 's.

Full field-engineering services back up every ins:rument.

The 545B is yet another addition to the growing range of Tektronix

Oscilloscopes produced in Guernsey, C.1.
Price £634, inciuding two probes.

BEAVERTON HOUSE - STATION APPROACH - HARPENDEN - HERTS
= Telephone: Harpenden 61251 - Telex: 25559

TEKTRONIX CANADA Ltd, Montreal, Quebec & Toronto (Willowdale), Ontario

TEKTRONIX Ltd. Albany House, St. Peter Port. Guernsey, C.1.
TEKTRONIX AUSTRALIA PTY. Ltd, P.O. Box 488, Sydney, New South Wales

16

TEKTRONIX INTERNATIONAL A.G, P.O. Box 57, Zug, Switzerland
TEKTRONIX Inc, P.O. Box 500, Beaverton, Oregon, U.S. A.
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TM-11 tape transport can give 100,000 passes without a data error

The new Ampex TM-11 features a single-capstan 120 ips, and densities of 200/556/800 bpi. The small

drive, and eliminates roller guides, pinch rollers— number of macving parts sets a new standard in re-
every component that might pinch, rub, stretch, and liahility. Resul*: MTBF is significantly higher than any
damage tape. In this new Ampex tape drive system, other tapa transport in use today. The TM-11 can meet
all tape guides are air guides, which float the tape on a all data formats. Plug-in 7 or 9 channel heads are

uniform film of air. Tape oxide touches only the

availablz (ASCll compatible with IBM 360). For
head and the tape cleaner. Result: the TM-11

more information write to: Ampex Great Britain
can deliver more than 100,000 passes without Limited, Acre Road, Reading, Berkshire,
tape damage or data error—at speeds up to England. Telephone Number: Reading 84411,

Industrial Elecrronics  February 1965 17
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To ‘read the pulse’ of this giant turbo
alternator, C. A. Parsons & Co. Ltd. used

KODAK LINAGRAPH DIRECT PRINT PAPER

‘Linagraph’ and ‘Kodak’
are registered trade-marks.

Our phetograph shows final stage of construction of the 500 MW single line turbo alternator
recently completed for the Central Electricity Generating Board ‘C’ Station at Ferryoridge,
Yorks, by C. A. Parsons and Company Limited, leading manufacturers of turbo alternators.

Kodak ‘Linagraph’ Direct Print Paper was exclusively used in vitally important vibeation tests
on this giant, one of the largest single line turbo alternators ever built in this country. Parsons
chose ‘Linagraph’ for this task because they find it unique in its ability to provide an instantly
visible yet permanent record of the quality required.

‘Linagraph’ is also extensively used by Parsons in their electrical research laboratory and
in the exhaustive ‘on site’ testing to which they subject all plant manufactured by them.

‘Linagraoh’, says Mr. W. F. Ord, Electrical Research Engineer at Parsons, ‘is a genuine boon
to us. We find, in particular, that the speed and supreme reliability with which it enables
records to be made affords a great saving in expensive running time on installations.’

For full details of this new print-out paper, post this coupon today jl
NAME

ADDRESS I There's a black
eeeeren ] star on every
ackei o
| Kodak Limited, Industrial/Professional Sales Division, Kingsway, London, W.C.2. ¢ | Ip, ! 0
Linagraph’.

L
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THINKING U-V?

recording oscillograph

CONSOLIDATED ELECTRODYNAMICS CORPORATION

5-124

TIMING ;lNes—<

s K3 e - - -

@a—a/CHANNELs-' =

{ : =
7 = = {17 3 A |
® ; ——— .‘//-CHA'NNEK’Q'."
o4 - == - .= _ RECORDER TYPE 5-124
no'% 5 | | == 1 _' ] 3 _~
0= - . HANNEF n v f_ 18 Active Data Channels
\\; = =4 3 ey T 7-inch width Print-out Recording Paper
l 5 -7‘7:< ipSs pe -
i W T 5 T 5 Push-button Speeds to 104 ins/sec
GRID TINES— =S
s =F : - —< Pl Writing Speeds in excess of 50,000 ins/sec
= T Electronic Flash Timing: 1, 1/10, 1/100 sec
l - ==L ==
17 i 5 = ’
- § RS R g e Coincident Grid line printing
[} »
i : '
l [E5Es ? i Trace ldentification and numbering
i S TS P ~ Write for Bulletin 5-124

Consolidated Electrodynamics Division e & Howew L)

14 Commercial Road, Woking, Surrey
Telephone: Woking 5633
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Rorotherm Temperature Gauge

THE BRITISH ROTOTHERM COMPANY

For further information circle 226 on Service Card

- MUREX

‘7

t
I
!
|

\ Latchmaster Magnets

0
(enlarged) x} L
| l

e—mee=—

TR

j

ACTUAL SIZES

Technical personnel are available
for immediate consultation upon
the use and application of these
materials.

MUREX LTD - RAINHAM - ESSEX

(Powder Metallurgy Division)

London Sales Office: CENTRAL HOUSE

+ UPPER WOBURN PLACE -

Rototherm Pressure GGang

A PERFECT CASE FOR ROTOTHERM

Rototherm realise that fine instruments deserve distinguished
cases. That is why their superb instruments arc obtainable
housed in the finest quality matching casces, being visibly
better for every instrument application.

LIMITED R Ol'hel'm Merton Abbey - London SW19 - LIB 7661

Bi-metal - Mercury-in-steel « Vapour pressure Fhermometers

Holtis Street, New Basford, Nottingham and 87 St. Vincent Street. Glasgow C.2.

MAGNHS are used in the

SPERRY lulchmusler Relay

Murex magnets and iron pole pieces are used on the Sperry
Latchmaster miniature Relay. Maintenance of limits down to
4-0.0005” on the machined magnet and +4-0.002” on the un-
machined iron and consistent performance are absolutely essen-
tial for the successful operation of this Relay. The high standard
set by Sperry is rigidly maintained by the Murex components.
More detailed information on our materials, together with design
data and a list of standard shapes and sizes currently available,
can be provided on reguest.

Telephone : Rainham, Essex 3322 Telex 28632
Telegrams: Murex, Rainham-Dagenham Telex

wcCl Telephone : EUSton 8265
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L

Integrating digital voltmeter LM 1420

SOLARTRON

DIGITAL VOUTMETIR LM 1420

Peak Common mode

10 Microvolts DG through
10 Millivolts of Noise

Source Impedance

* k¥ ¥ %k

2.5 Microvolts - 1000 volts DC
10 Microvolts on top of 500 volts

1 Millivolt DC from a 100 Megohm

Frequency counts to 250 KG/S

SOLART

For - Data Systems - Transducers

—RON

- Computers
Military Systems - Electronic Instrumentation

M & P SI93
Industrial Electronics February 1965

Integrating Digital Voitmeter LM 1420 measures D.C. voltages
from 2-5 microvoks to 1000 volts with an accuracy of 0.05%
ie. 1 digit, at a maximum rate of 33 readings per second.
Maximum input resistance is > 5000 megohms both termin-
als being fully guarded with isolation impedance of 10°
megohms/25 pf. to mains earth. Commor mode rejection is
thus 150 dB D.C. and 130 dB A.C. The integrating technique
together with optional 30 dB filter gives 60 dB attenuation of
input noise.

Detailed information will be gladly sent on request and
Solartron Engineers are available to discuss applications.

THE SOLARTRON ELECTRONIC GROUP LIMITED
Victoria Road - Farnborough - Hants.

Telephone - Farnborough (Hants) 3000

Telex - 85245 Solartron Fnbro.

Cables - Solartron - Farnborough

A MEMBER OF THE SCHLUMBERGER GROUP
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SPEGIFY HUGHES DIODES

... diodes with
superior
performance and
maximum reliability

SILICON SUB-MINIATURE PDWER DIDDES/RECTIFIERS @ ZENER DIDDES Hughes—originators of the world’s
CARTRIDGE RECTIFIERS @ VOLTAGE VARIABLE CAPACITDRS

1S 2000 ! [ Avaitable in al preferred first sub-miniature all-glass diode—
HS$1020 PV - - - -50-200v Jf Series | uoltage values from manufacture at their Glenrothes,
HS1001 | General | (2<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>