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in Television

BICC manufacture every type of cable and BICC products contribute to the development
associated product that is necessary for the and expansion of the television industry.
transmission and reception of the visual

image—including camera cables and polypole

couplers, coaxial distribution cables,

power cables, equipment wires and downleads.

Transmitting aerial towers are supplied and

erected by the British Insulated Callender's British Insulated Callender's Cables Limited

Construction Company Limited. 21 Bloomsbury Street London WC1
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Check Weighing Equipment hy J. A. Musto and R. W. Newman
Packages have often to include a prescribed weight of content.
A checkweigher will automatically weigh cach package and cause
over and underweight packages to be rejected.  Sorting according
to weight is also possible. as well as automatic control of filling.

Industrial Telemetry h R. (. Griggs

The acquisition of data from remote plant and the remote control
of such plant are becoming increasingly necessary in many industries.
Telemetry can provide these facilities and this article discusses the
subject in general terms.

Digital Counters Used in Length Measurement /1 G. Cooper
This article describes the way in which digital technigues are used
to control a “flying shear’. This is a machine which cuts rolled
steel rod and bar to convenient lengths as it comes from the
rolling mill.

High-Speed Radiography by D. J. Davis and D. C. Laval

It is now possible to apply X-rays to high-speed photography so
that radiographs of objects moving at velocities up to 40.000 fi sec
can be obtained. This article describes the principles involved
and the way in which very short duration “bursts” of X-rays are
produced.

A Hybrid Approach to Integrated Circuits
by D. R. Tibberts. B.Sc.
Various forms of integrated circuit are discussed in this article.
It is suggested that a hybrid system consisting of thin-film com-
ponents deposited on a semiconducting base which contains the
transistors may be the best form of construction.
continued overleaf
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397 Developments in Electronic Reading Machines—|
by John B. Rudkin
In this introductory article the basic problems of a ‘reading machine’
are discussed. Further articles will describe two machines in some
detail and consider applications and economics.

FEATURES

361  Analogue Computer for 395 Quality-Control Aidin Tur-
Road Research bine Blade Production

368 Polyester /| Glass Fibre 396 Britain’s First Permanent
Aerials Video-Phone Link

372 Making Animated Films 399 Oscilloscope Display Pro-
by Computer jection

373 Growing Quartz Crystals 400 Industrial News

374 Equipment Review Rl CEAL UL

OUR COVER

390 Central Read-Out System 404 Manufacturers’ Literature IHustrated on the cover this month is the Rhyl

for Radio-Isotope Assay control centre of the North Wales Gas Grid. From

this centre, 10 remote stations along a 200-mile

grid are controlled with the aid of a radio telemetry

394 Microwave Band Designa- system. Elsewhere in this issue an article discusses
tions 34  Index to Advertisers industrial telemetry systems

32 Classified Advertisements

TO SAVE YOUR TIME

We  will assist you to obtain
Next Month further information on any products
or processes described or advertised

The use of digital techniques to control a pallet loading machine

will be explained in next month’s issue. Other articles will include in this issue. Just use the enquiry
descriptions of some accurate pressure transducers and of some cards to be found in the back of
silicon switches. the journal.

© lliffe Electrical Publications Ltd., 1964

Permission in writing from the Editor must first be obtained before letterpress or illustrations are reproduced from this journal. Brief abstracts
or comments are allowed provided acknowledgment to the journal is given.




. BRITAIN'S

B WIDEST RANGE OF
RESISTORS TO

DEF 5115 SPEGIFIGATION

' ...from WELWYN

STYLE AND STYLE

' — S —

DEF 5115 CLASSIFICATION DEF 5115 IWELWYN EE
N | CARBON FILM RESISTORS

2% Stability Fixed General Purpose {nsulated RFG-3 C80 Series
2% Stability Fixed General Purpose Non insulated RFG-4 | C20 Series
. S— | 1

1
WIRE WOUND RESISTORS

5% Stability High Temperature RFH-2 W Series
0.1% Stability Precision RFP-1 RB Series
| OXIDE FILM RESISTORS
15% Stability Fixed General Purpose Insulated RFG-1 F931 Series
3% Stability Fixed General Purpase Insulated RFG-2 F252 Series
1% Stability Fixed General Purpose Insulated RFG-5 F255 Series
2% Stability High Temperature RFH-1 | F64 Series
B - | METAL FILM RESISTORS
0.5¢ Stability Fixed General Purpose Insulated RFG-7 |M807 Series

WRITE NOW FOR FULL DETAILS

™)
WELWYN ELECTRIC LIMITED

BEDLINGTON - NORTHUMBERLAND - ENGLAND
Telephone : Bedlington 2181-9 - Telegrams : Resistor’ Bedlington.
FACTORIES IN AUSTRALIA AND CANADA



For further information circle 204 on Service Card

practical planar

Three new silicon planar
transistors, which maintain
germanium saturation voltages
over several decades of current,
now make practical a wide
range of amplifying, oscillating
and switching applications.
They are immediately available
at practical prices and are
backed with performance data

A significant feature of these
transistors is that a saturation
voltage of less than —200mV at
150mA, and less than 1V at 1-0A,
is achieved. These voltages are
typical of germanium rather

than silicon devices.

The current gain — which is
maintained over four decades of
current—and f; of greater than

A booklet, giving performance data
and circuits showing typical
applications, is available on request.
For price and delivery information
contact Mullard at the address
below.

and circuit design information. 50Mc/s, enable most general N

purpose applications to be [Mullard ]

readily met. A

BFY50 BFY51 BFY52 Mullard Limited,
Veg (I 0) 80 160 40 v Industrial Semiconductor Division,
: Mullard House,

Vee (cut-off) -+ 80 +60 v Torrington Place, London WC1
I Max. 1 1 1 A Telephone : LANgham 6633
P.o max. (T, = 25 C) 800 800 800 mw
hee (I — 150mA) >30 >40 >60
fr (Ve 6V, I 50mA) >60 >50 >50 Mc/s
Vee (sat) (Ic - 150mA, I — 15mA) < =200 <-+360 <+350 mVv
Encapsulation TO-5 TO-5 TO-5 Mullard

to

MISic

Aigust 1964
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O"PTORR
PUMPING SPEEDS INCREASED

GETTER ION PUMPS

Vacuum obtained electronically

Pump current indicates degree of vacuum

Uniform pumping speed

Freedom from contamination

Closed system ensures immunity from power
failures

No oil or other pumping fluid required
Long life and very reliable

Can be operated by remote control in any
position

Cold trap not necessary

Ferranti offer a series of Getter lon
Pumps with pumping speeds up to 500
litres per second. Higher speeds can
be manufactured to customers’' special
requirements.

ABSORPTION PUMPS

The Ferranti Absorption Pump !
produces the initial vacuum for k

Getter lon Pumps. It quickly pro-

duces a pressure of 102 Torr from
atmosphere by cooling a molecular :
sieve to liquid air temperature.

A tull range of accessories such as ‘

Control Units, Flanges, Gaskets,
T-pieces and High Vacuum Valves
is available for use with these
pumps.

FERRANTI

First into the Future

FERRANTI LTD GEM MILL

CHADDERTON, OLDHAM, LANCS. Tel: MAIn 6661

FE 255/2
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More precise
particle-velocity measurements
now possible with
new Mullard image converter

The tirst commercially available image converter with a large-
diameter photocathode has been developed by Mullard for use
as the pre-amplifier tube in equipment for measuring particle
velocity by observing the Cerenkov radiation. The character-
istics of this image converter make it particularly suitable for
the high-speed photography of random events in atomic
physics where small light outputs are produced. The increased
number of photons that can be collected by the large photo-
cathode enables more precise measurements to be made.

The converter has two stages, and the decay characteristic of
the fluorescent screen of the first stage has been chosen so that
the image is retained long enough for an auxiliary circuit to
operate an electronic shutter built into the second stage. By these
means, an event exhibiting a particular characteristic can be
selected from other events and recorded. Equipment incorpora-
ting this image converter provides atomic physicists with a
powerful experimental tool.

Features of the image converter

Because the light output from the events to be observed by the
image converter is extremely low, the photocathode has been
made large to collect as many photons as possible. The minimum
useful diameter of the photocathode is 150mm, and it is of the
antimony-caesium, Sl type, with a minimum overall sensi-
tivity of 30pA/Im.

The fluorescent screen of the first stage and photocathode of
the second stage are deposited on opposite sides of a mica sheet
only 15um thick so that the coupling between the two stages is
extremely efficient. The fluorescent screen of the first stage
consists of zinc oxide and releases 50%, of the total light output
within [ -5us. The photocathode of the second stage is also of the
S11 type, and the fluorescent screen of the second stage is a zinc
sulphide, metal-backed and silver-activated, P11 type, which will
release 50%, of the light output in 30ps. The minimum useful
screen diameter is 20mm.

Each stage of the image converter operates at a potential of
15kV and the potential change required to operate the electronic
shutter in the second stage is approximately 2 %,. The resolution
of the final screen is 30 line-pairs per millimetre at the centre, and
the overall image demagnification is 8 times.

Fibreglass case

The tube is mounted in a Fibreglass case which acts not only
as a protective cover but also as an insulating holder for the high
voltage conncctions. The case is fitted with feet so that it can be

Two-stage image converter shown without Fibreglass case

firmly mounted onto an optical bench when lining-up and
focusing the tube with ancillary equipment. The overall dimen-
sions of the case are 730mm in length, with a cross-section of
378 by 312mm.

Applications

Although developed primarily for the measurement of particle
velocities by observing the Cerenkov radiation, the image
converter will have application in other branches of atomic
physics where events produce small light outputs. It is envisaged
that the equipment used typically in this work would use the
two-stage image converter as an pre-amplifier tube followed by
a high-gain image intensifier. The output of the image intensifier
would be recorded on photographic film.

For further information on the two-stage image converter,
please use the rcader reply card of this journal (see reference
number opposite).

What’s new from Mullard

Industrial Electronics August 1964



Voltage range of power-control
thyristors increased to 700V

The four series of thyristors intended for use in high-current power-
control circuits-—the BTY87, BTY91, BTYY5, and BTY99 series—
have cach been increased by three high-voltage types. These new types
in cach series have maximum repetitive peak reverse voltage of 500,
600, and 700V respectively,

The new devices in the BTY91, BTY95, and BTY9Y series have
the same current ratings and mechanical outlines as the other
devices in the series. The maxi-
mum mean forward current of
BTY91 series is 16A, that of the
BTY95 series is 50A, and that of
the BTY99 secriecs 70A. The
mechanical outlines used are
SO-36 for the BTY&87 and BTY91
series, and SO-30A for the BTY95
and BTYY9 scries.

The BTY87seriesisanimproved
version of the series of thyristors
BTY42 to BTY47 inclusive, to
which the three new high-voltage
| types have beenadded. The current

s ) rating of the new BTY&7 series
i | ! has been increased to 12A,
" With the introduction of these
[ ! new types, the range of power-
s, =/ control applications for thyristors
€ will be considerably increased.

Stlicon devices with
germanium
saturation voltage

Three planar transistors
meet general applications requirements

With the introduction of three new planar transistors, designers will have
to remember only three type numbers—BFY50, BFYS1, BFYS2—when
selecting transistors for a wide range of professional equipment. These
devices are truly general purpose, and can be used in many different
circuit configurations in a wide range of amplifying, oscillating, and
switching applications.

A significant feature of the devices is the exceptionally low saturation
voltage. The values of 200mV for the BFY50 and 350mV for the
BFY51 and BFY52, measured at a collector current of 150mA, are
typical of germanium rather than silicon devices. The current gain is
maintained over four decades of current, and the value of fr, greater
than 50Mc/s, enables most general-purpose applications to be readily
met.

The introduction of these general-purpose devices will simplify
considerably the designer’s task of selecting transistors for his applica-
tion. Instead of being faced with a multiplicity of type numbers for
particular applications, he will be able to use a few general-purpose
types for all but the most specialised applications.

HIGH-POWER TRAVELLING-WAVE TUBE
FOR COMMUNICATIONS LINKS

25W saturation power output now available

A travelling-wave tube recently introduced, the YH1030, has the
high saturation power output of 25W. The operating frequency
range is 5-9 1o 7-2Gc/s, so the tube therefore complements the existing
low-power type LB6-12 which has
a similar frequency range.

The YH1030 has been designed
for use in the power output stages
of wideband high-capacity tele-
communications links. Because of
the high saturation power output,
the tube will deliver a useful output
powerof 15W at5-9 Ge/s, fallingto

10W at 6-5Gc/s, and maintaining
this power over the range 65 to
7-2G¢/s. The gain over the com-
plete frequency range is 36dB.
The mount for the tube contains
the uniform-field permanent mag-
net used for focusing. The align-
ment of this magnet is casily

| highly successful BCY 38 series

carried out by the adjustment of
two screws. Since the YH1030 has
been designed for a plug-in match
of the helix to the waveguide
circuit over the whole frequency
band, no tuning adjustments arc
necessary.  Replacement of  the
tube in equipment is theretore
extremely simple.

As the magnet is completely
shielded by the mount, external
magnetic fields will not attect the
focusing, and the tube will not
attect other equipment in the
vicinity.

TWO NEW LOW-COST
SILICON
P-N-P TRANSISTORS

Developments from
OC204 series
and uprated BCY38 series

Two new high-voltage medium- |
gainsilicon transistors, the BCY 54
and OC207, have been introduced
by Mullard. Developed tfrom the

and OC204 series, they are parti-
cularly suitable for pulse and
audio applications, compact d.c.
converters, servo process control, |
power switching. and relay drivers.

With a typical gain of 50 and a
collector voltage of 50V, these two
transistors will find special applica-
tion in equipment where the full
voltage of the OC205 and BCY39
is not required, but where a higher
gain would be of advantage.

Uprated BCY38 series N

The BCY54, which is in TO-5
encapsulation, joins the recently
uprated BCY 38 series which now
has a power dissipation of 400mW
in free air at 25°C, and 500mW at
a case temperature of 88 °C.

FURTHER DETAILS of the
Mullard  products described
in this advertisement can be
obtained from the address
below or through the Reader
Enquiry Service of Industrial
Electronics using the appro-
priate code number shown
below,

Two-stage image

i

- CONVErter .......ovvvvvnnenn... 206
A ; 'V 18 Planar transistors
Brief data for the BFY50, BFY51, and BFY52 I E || BFYS0, BFYS!,
BFYS0 BFYS! BFYS2 " BFYS2 oo, 207
| Travelling-wave
VCB(max +80 +60 40V || tube YHI030...ve.oo.. . 208
VCE (cut-oﬂ") +80 +60 - v " | High-vol(age
Vepan (e 150mA) +200 4350 +£350 mV I| J thyTiStOrs .vvvevviinnnn.. 209
. { | Silicon transistors
heg (Ic=150mA) = L _ : 0C207,BCYS54............... 210
Ti (max) +200 °C
[Mullard] Mullard Limited, Mullard House, Torrington Place, London, WCI1. Telephone: LANgham 6633
v
CAM 13
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millions of | millions of | confirm
tube-hours |tube-hours |Dekatron’
behind ahead of reliability
them them and economy

Described as the most significant advance in the technique of slow and medium
speed counting during the last decade, Dekatron tubes have logged millions of
international tube-hours in thousands of equipments—signalling when a pre-set
count is reached: timing to accuracies of up to 1/10 milli second: dividing or
frequency measuring: providing time reference marks on pen recorders: controlling
machine tools: counting pulses from photocells, geiger tubes, magnetic pick-ups:
acting as sequence switches: generating pulse trains: adding and subtracting
and a host of other applications.

Are you taking full advantage of the reliability, economy, long-life and versatility
of these tubes. Perhaps you would like data sheets or a copy of *Dekatron appli-
cations''—if so write or phone “Tube Division”, Beeston, Nottingham. Tel: 254831.

&

ERICSSON TELEPHONES LTD ETELCO LTD.

A Principal Operating Company of the Plessey Group: Head Office and Main Works Beeston Nottingham. Telephone 254831. Telex 37666.
ER 83
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SPEGIFY HUGHES DIODES

SILICON SUB-MINIATURE POWER DIODES/RECTIFIERS @ ZENER DIODES
CARTRIDGE RECTIFIERS @ VOLTAGE VARIABLE CAPACITORS
| T

Available in all preferred

... diodes with
superior
performance and
maximum reliability

Hughes—originators of the world’s

first sub-miniature all-glass diode—

HS 2000 |
; ftage values f .
HS1020 PIV 50-200v [ Series ‘ ;D;a_ggﬁ ues from manufacture at their Glenrothes,
HS1001 | General (250mW) | '
Max. Avge Zener .
HS1004 | Purpose | 'V'9% AVOE. Diades | Low dynamic impedance Scotland, factory an unequalled
HS$1007 | Diodes | Recufied HS 7000 , N
HS1010 Current - - - 165mA W geries High stanility over range of germanium and silicon de-
batPIV - <0-2uA (400mW) | wide temperature range
a o 4 . . o
1 CV7040  CVT332 | CV7099-7106 CV7138-7146 WLCEI UL GG IS G TS
| ‘ S PV .- 1-30kV applications. Add Hughes service
H$3103 | Pv- - 300-1000v [ HSCZ | Hhgh Max. Avge.
HS3104 | H00maA HSC3 | Voltage | gecrified current - - 100mA and second-to-none product quality
HS3105 | power : LSS HSCA | Cart- | page size 0-55” dia. x approx ‘
HS3106 | pioges | Hecuhed HSCS | ridge 0-25” per kV and solve your diode problems in the
Hs3l08 | oCes [ Curent - - - 165mA [ HSC6 [ Recti-
[ i Welded assemblies of selected i
HS3110 ; [28 QUUIERRAUME B AL simplest way—SPECIFY HUGHES.
| 1batPIV - <02.A ¢ high vo'tage diodes, encapsu- P ¥
— L _wl]_ﬁ_ _ | latedinhigh grade epoxy resin
HC7001 | Capacitance range
1N645 600mA PIV- - - - 225-600V HC7002 [ Voltage [ -4V - - - - 35-100pF
1N646 Power HC7004 | Variable | Peak voltage range - - 25-130V
IN647 | Diode/ | Max. Avge. HC7005 | Capa- | Ib # max. voltage - - <1uA
ING48 | Recti- | fectified HC7006 | citors ’ @25 ¢
IN649 | fiers | Curent - - - 400mA W ye7907 Standard Tolerance -- ¢ 20°.,
Ib at PIV U'?;LA HC7008 ( 109 and - 5%,
| also avallable)

Write now for complete data on the full range of Hughes semiconductor products,
which also includes :—Silicon and Germanium Signal and Switching diodes:

PNP and NPN Silicon Transistors.

r-——"—>-"""=>""™>""™>""~™">"""~"/¥"—"——"——="————————— " 1
| HUGHES INTERNATIONAL (U.K.) LTD I
e et e e e e ———— e e —— —— e — — — ——————— — -

GLENROTHES - FIFE - SCOTLAND
All enquiries to:

KERSHAW HOUSE, GREAT WEST ROAD, HOUNSLOW, MIDDLESEX. TEL: HOUNSLOW 5222. M&P HM23

Indusirial Electronics  Aungust 1964 7
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components review

FOURFOLD CAPACITANCE
INCREASE WITH ETCHED
TANTALUM FOIL t5greases, capacitance

feature of the new STC range of Etched Tantalum Foil
Capacitors. Etched capacitors have up to four times
more capacitance than equivalent plain foil types and,
for a given capacitance and voltage, are over twenty
times smaller than miniature foil/paper types of similar
quality.

The capacitors are designed to Specification MIL-C-
3965/2A. Where miniaturization is important they can be
used in place of foil/paper, metallized/paper, aluminium
electrolytic and, of course, plain tantalum foil capacitors.
There are over one hundred components in the preferred
range and a choice of capacitance values is available at
rated voltages of 6, 16, 25, 40, 63, 100 and 160V, Polarized
and non-polarized types are available. The table below is
typical of the 6V range of polarized types.

CAPACITANCE AT

STC CODE 6V d.c. AT 85 C
CAS51.001 ANA 33
001 APA 47
002 ASA 150 |
002 ATA 220 |
003 AVA 330 \ ,F
003 AWA 470
004 AXA 680
004 AYA [ 1000
005 AZA [ 1500 /

Write 'phone or Telex for Data Sheet MC/124 to STC
Capacitor Division, Brixham Road, Paignton, Devon, or
London Sales Office, Foot.cray, Sidcup, Kent. Telephone
FOOtscray 3333. Telex 21836.

MINISTAC, KITS

Apart from the prototype and production type MINISTAC
facilities at STC Semiconductor Division, MINIST ACkits
are available to enable customers to make their own
prototypes using the simple hand tools provided. The
kits include: tools, circuit strip, side mouldings, end
plates and connecting tags and the kit sizes give a choice
of amounts of material to suit individual projects. The
MINISTAC Manual, included in each kit, is freely avail-
able as a separate item.

The MINISTAC system of modular circuit construction
enables a large quantity of active and passive compon-
ents to be assembled in the minimum space, with the
inside conducting walls of the modules forming pre-
punched circuit paths.

Write, 'phone or Telex for literature and prices to STC
Semiconductor Division (Rectifiers), Edinburgh Way,
Harlow, Essex. Telephone Harlow 26811. Telex 81146.

STC AT FARNBOROUGH

A full range of STC components for
aerospace electronics will be shown at
the SBAC Exhibition, Farnborough,
Sept. 7th-13th. Stands 176-179.

Industrial Electronics

August 1964
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A NEW SILICON
POWER TRANSISTOR

has been added to the STC range. This is the BLY12, a
silicon epitaxial planar high frequency transistor with a
collector dissipation of 25 watts and encapsulated in a
JEDEC TO-3 package. It is suitable for use both as a high
current high voltage switch and as a high frequency power
amplifier up to 20 Mc/s. Delivery is available from stock.

BRIEF DATA

RATINGS
Vcam:.-.-- 60V
Vcem...... 30V
Icipk)eeeee- 5A

OUTLINE: JEDEC TO-3

SILICON PLANAR DOUBLE
TRANSISTORS FROM STOCK

The BFY20 is a matched pair of BFY18 silicon planar
transistors mounted together on a 6-lead header and
encapsulated in a TO-5 case, the transistors being
electrically isolated. The common mounting minimizes
the temperature difference between the two transistors,
making the device ideal for use in D-C amplifiers. The
BFY20 is now fully available from stock.

BRIEF DATA

fr at10mA:..... 245 Mc/s typ

Icgoat9V: ...... 10 nA  max
hre at 100uA:...... 10 min
Vge matched to within 10 mV

Pcm rating:......... 600 mW total

Write, 'phone or Telex for Data Sheets to STC Semi-
conductor Division (Transistors), Footscray, Sidcup, Kent.
Telephone FOOtscray 3333. Telex 21836.

SNAP ACTION AND DOUBLE
THERMAL DELAY SWITCHES

TYPE S45C/1D is a snap action single pole changeover
switch which features high contact pressure and a rapid
make and break action. It is designed for switching on
comparatively high powers (up to 250V at 5A a.c.). The
nominal switching delay time is 42 seconds, and by con-
necting a number of switches in series, one may obtain
multiples of the delay time given by a single switch.

TYPE SS110/1D consists of two mechanically separate
switches mounted in a common glass envelope, each
unit giving a maximum closing delay time of 110 seconds.
The switches can be used independently or in conjunc-
tion with one another. When used in a circuit which
gives a delay comprising the sum of the two making
times and the two opening times, the switch unit will give
a delay of about 240 seconds; this delay is virtually inde-
pendent of heater voltage variation and ambient temper-
ature and retains close tolerance throughout switch life.

Thermal delay switches are very suitable for providing
delay times between the application of heater voltage and
other circuit voltages, particularly anode voltage to in-
directly heated valves. In addition, they can be used as
v.Lf. relaxation oscillators, for switching 3-phase circuits
from star to delta arrangements when starting induction
motors, and for automatically re-closing a circuit breaker
after a temporary current surge has caused it to trip.
These applications are fully desgribed in STC booklet
MS/117 which is available on request.

ABRIDGED DATA * per section

Defay timeat 20-C | Contact Ratings (Max.)

Y [
Base (V) | (A) [Min.(sec)|Min.(sec)| On make On break
S45C/10 | Small Wafer | 63 | 075 35 50 250Y°54 a.c. | 250V 54 a.c.
Octal 250V 3A d.c. | 250V 3A d.e.
$$110/10 | Small Wafer | 6-3%( 0-5* 90 110 100Y 14 a.c. | 50V 0-1A d.c.
Octal 220Y 1A d.c.

Werite, 'phone or Telex for data sheets to STC Valve Division,
Brixham Road, Paignton, Devon. Telephone Paignton
58685, Telex 4230 or London Sales Office, Footscray, Kent.
Telephone FOOtscray 3333, Telex 21836.

high-grade electronic components by

COMPONENTS GROUP

Industrial Electronics August 1964
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A versatile system, with maximum flexibility, designed for
the sequential switching of the outputs from most electrical

measuring systems including thermocouples, strain gauges
and other transducers generating low level electrical signals.
From the basic modular units 20 point Switch Unit, Auto- e 2
matic Cycler Unit and Input Unit systems varying from

simple monitoring to complex data-logging may be designed
and constructed. Any input may be selected manually and
monitored individually.

DATA SCANNING SYSTEM

James Scott (ciecTrRoNIC ENGINEERING ) Lt@a, 5 BROCKVILLE STREET, CARNTYNE INDUSTRIAL ESTATE, GLASGOW, E2. TEL.: SHE 4206

10
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Precision-made Mallory batteries are built
differently—inside and out—to last many
times longer, to deliver power more steadily,
to retain their energy while lying idle

(for two years or more, if necessary),

to be leakproof and corrosion free .. ...

in short, to meet all the requirements of quality
equipment. That's why so many leading
manufacturers now fit or recommend
Mallory batteries for their products, why
other leading battery manufacturers
elect to sell them under licence!

| When performance quality counts, Mallory
batteries are always the choice. Fit them to
your test instruments and prove for yourself—

they make a power of difference!

\

Powerful Mallory batteries are available

to fit most AVO meters and other leading makes
of test instrument.

Contact your Mallory Distributor for details.

" \IYXGT )@ for new ideas in batteries

MALLORY BATTERIES LIMITED Crawley Sussex Crawley 26041

Distributors to the Electronics Industry:

A. C. Farnell Ltd. Leeds 2; Wireless Electric Ltd. Bristol 1; Hawnt & Co. Ltd. Birmingham 6;
Needham Engineering Co. Ltd. Sheffield 1; Harper, Robertson Electronics Ltd. Glasgow C2;

Stewart Aeronautical Supply Co. Ltd. Crawley, Sussex; Scientific Furnishings Ltd. Poynton, Cheshire;
Cables & Components Ltd. London NW10

Industrial Electronics August 1964 I



For further information circle 220 on Service Card

INTERNATIONAL RECTIFIER

IR Selenium Rectifiers know how to take it easy.

Ever when running in an ambient temperature of 45°C, they deliver fuli
power. Overloads don't worry them.

High current, “'double density" plates in ratings up to 36V RMS are the
reason. They are coated with fine-grain, vacuum-deposited selenium;
unique bellow-spring contacts ensure low forward voltage drop.
Special plate-lock design prevents the plates from twisting.

Your equipment will benefit from the small size, high reliabitity and

exceptional performance of IR Selenium Rectifiers. Send for full
cetails set out in Bulletin SR 2005A.

Immediate off-the-shelf delivery from IR distributors—phone

GLASGOW DOUGLAS 8671 - (MIDDLESEX) SKYPORT 1314 . COLCHESTER 6173 . LEEDS 35111
(LONDON S.E 27) GIPSY HILL 6166 - PORTSMOUTH 61785 . LEICESTER 25071 . CRAWLEY 28700

International Rectifier Europe S.A. - 38 Avenue Des Arts - Brussels - Belgium - Telephone 11.17.38/74 - Telex 02/22201
INTERNATIONAL RECTIFIER CO. (GREAT BRITAIN) LTD - HURST GREEN - DXTED - SURREY - TELEPHONE OXTED 3215 - TELEX RECTIFIER OXTED 8819
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New from Sioma/OED

Actual size

Photochoppers
with superior
signal-to-noise
capability and
higher conversion
efficiency

Higher Conversion Efficiency: 99% at 60 cps™; 90% at 400 cps™®; usable
signals to 10,000 cps.

Improved Signal-to-Noise Capability: Low ofiset voltage; random noise
below 2 microvolts; drive circuit electrically isolated from output
circuitry through optimum electrostatic and electromagnetic shielding.
Solid-State Reliability: Over 10,000 hour life. No moving parts,

resists vibration and shock.

Reduced Power Requirements: OED photochoppers accept 115 volt AC
(at 2 ma) and need less drive power than mechanical choppers.
Interchangeability: Directly interchangeable (physically and
electronically} with existing photochoppers while

providing higher performance.

System Economy: Lower cost than equivalent mechanical choppers
yet provides censiderably longer life; eliminates the need for

phase shift tuning circuitry.

Specify Sigma/OED photochoppers for your high gain operationai
amplifier designs. Call your Sigma/OED representative today,
Scientific Furnishings Ltd., Poynton, Cheshire.

Or for further information write International Sales Manager,

Sigma Instruments, Inc., Braintree, Mass. 02185, U.S.A.

*with PC3 MC:  Source impedance Ry = 0 Load impedance R, = 1 meg Q2
Dynamic Switching ratio at 60 cps. = 1000:1 400 cps. = 10:1

OPTO ELECTRONIC DEVICES GE' SIGMA INSTRUMENTS  INC

Inc.. Subsidiary Advanced Design Through Optical-Electronicsf{Braintree, Massachusetts 02185
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LA

).,

“high heat
insulation

3\

YOU'LL NEED TO KNOW ABOUT DELANCO GLASS FIBRE LAMINATES

If you need a material with a working temperature of up to
250 C very high dielectric strength and low loss properties
PLUS high mechanical strength and exceptional machining
properties you need look no further than the DELANCO range
of glass fibre laminates, in sheet, tube, rod or in parts
accurately machined to your drawings.

In fine and medium weave glass cloth base, with a bonding
agent of silicone, Epoxy, melamine or phenolic, each grade
having characteristics suitable for specialised applications.
These applications are mainly in the electro-mechanical fields,
but more recent technological advances in other. fields are
bringing regular enquiries for many new trades.

Class C Transformers, for example, Aircraft construction, and
plating jigs, give some idea of the versatility of this material.

For machined parts only, we have one of the most modern

14

{ool departments in the country, and all tools and fixtures are
made by operators with first-hand knowledge of the materials
on which these tools will be used.

Parts can be blanked, routed, milled, drilled and counter-
bored, and metal tags and terminals can be fitted. Engraving
on the finished parts is also done in our own works.

For further Technical Details send for Delanco Catalogue.

l)ﬂlanm

for Electrical Insulation

Anglo- American  Vulcanized Fibre Co. Lid.,
Cayton Works, Bath Street, London, I.C.1.
CLE 8181, Grams: Prompserv, Cent, London.
Delanco Works, Leonard Street, London, F.C.2.
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Fully meets B.S. and I.E.C. specifications

Sound-Level Sound levels above the standard sound
Range- pressure level of 0.0002 dyn/cm?. 30dB to
140dB in [0dB steps with the three stan-
dard A, B and C weighting curves (1.E C.

and B.S.) covering the frequency range
31.5¢/s to 8ke/s

Microphone: Rochelle-salt crystal diaphragm type micro-
phone. Temperature range 0°C to 45°C.
Maximum relative humidity 859,

Meter: Calibrated from —6dB to -+ 10dB

Qutput: Full scale deflection of the meter corres-
ponds to approximately |V into a resistive
load of 10k Q

External Filters: Jacks are provided for connecting external
filters which require a source impedance of
600 Q and a load impedance of either 600 Q
or 10k Q

Power Supply: Three dry cells Type PP4 Ever-Ready or
equivalent, or external mains-operated

power unit which can be supplied as an
accessory

Weight: Only 3Ib (t4kg) approx.

The Dawe range includes a complete series of equipment for
measuring, analysing and recording sound and vibration. Ask
for details.

DAWE Type 1400F
TRANSISTOR
SOUND-LEVEL METER

U.K. LIST PRICE : £95
complete with leather carrying case

OF
WE INSTRUME NS
MAD MENT:
sang - ™ LONDON ENséLm

PAY.882204

Full technical dato from:—

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

A member of the w group of companies

[
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FAMILY

Just five years ago RCA introduced the first members of the cERMOLOX
“family,” a new concept in power tubes incorporating precision-aligned
grids, and ceramic-metal construction. Today, “second generation™ types
are emerging and forming individual “type-families.” Highlighicd here are
just two of these “type-families:™ RCA-7650 and RCA-7213. These
rugged beam power designs provide the power required for virtually every
type of electronic application. They are easily tailored to a variety of air-
cooled or conduction-cooled techniques for communications, control,
radar, UHE-Tv, phased array, and distributed amplifier applications.
CERMOLOX design is adaptable in power and size from watts to
megawatts, and in frequency from kilocycles to gigacycles.

[T,
e

9
i
i

:g ‘

4

4614

'

7Tuile

7552
_ S — —

Type Capabilities Applications
7650 | 800 watts power output CW Amphtier
7651 I 39,000 watts peak power output | RF-Pulse
Amplitier
4614 | 2,500 max. plate volts | Voltage
0.5 max. plate amperes Regulator
A2697 | 3,000 max. plate volts Hard-Tube
| 1.25 min. peak plate | Modulator
amperes at zero bias
7213 | 1,350 watts power output | CW Amplifier
7214 | 65,000 watts peak power output | RF-Pulse
| Amplifier
46004 | 3,500 max. plate volts Voitage
| 1.0 max. plate amperes Regulator
A2627 | 15,000 max. plate volts Hard-Tube
| 20 max. peak plate amperes Modulator

4618 11,350 watts power output

THE MOST TRUSTED NAME IN ELECTRONICS

FOR FULL DETAILS AND SPECIFICATION PLEASE WRITE OR PHONE

CW Ampiitier Forced-Air

Cooling

Forced-Air |
Forced-Air
Forced-Air
Conduction
Forced-Air
Forced-Air

Forced-Air

Conduction

RCA GREAT BRITAIN LIMITED, Sales Division, Lincoln Way, Windmill Road, Sunbury-on-Thames

ASSOCIATE COMPANY OF RADIO CORPORATION OF AMERICA.

Industrial Electronics

Telephone: Sunbury 5511
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. AVEL INSTRUMENTATION

A. C. MEASURING

‘> <flnd ANALYSING

INSTRUMENTS

NORTH ATLANTIC
industries inc.

FEATURES

® Direct Reading Of
Phase Angle
Total Voltage
In-phase Voltage
Quadrature Volitage
Nulls

BROADBAND PHASE ANGLE
VOLTMETER Model VM 301

The Model VM 301 Broadband Phase
Angle Voltmeter combines in one instrument the
ability to measure both phase angle and magnitude
of complex A.C. signals and their vector
components with respect to reference voltage.

Thisis BUT ONE item from a wide range
of A.C. instruments.

p- QISP 2 C-Y33dF] Limited

Distributors in United Kingdom for SOUTH OCKENDON-ESSEX
TELEPHONE SOUTH OCKENDON 3444
TELEX 24120 AVEL OCKENDON

Measuring nstruments  of  quahty

For Further Information Write or Phone
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NUMBER ONE IN ELEGCTRIGAL CONNECTORS...

IGLE
ILER
CONNECTORS

For the most arduous condmons The AO connector has been de5|gned to meet the performance
requirements of MIL-C-13993A (ORD) covering applications to vehicles, and is fitted with inserts
carrying size 12 contacts. Alternatively any MS’E size 28 layout can be fitted under the AOQ
nomenclature. Provision is made for the mechanical locking of the two halves of the connector in the mated
condition and for spring loaded dust caps to protect automatically the mating faces of both free and fixed
halves immediately the free connector is dis-engaged. The free connector has a heavy Neoprene moulded
body which ofters protection against damage under the most arduous conditions of ground usage.

Technical details. The main body of the free connectoris a
robust Neoprene moulding. This carries a steel lining which
provides the retention system for the insulator and to which
is attached the spring loaded dust cap which seals the
mating face in the disengaged condition. A locking mech-
anism holds the dust cap in the open position for connector
engagement. In the fully engaged position this lock is auto-
matically unlatehed so that on subsequent disengagement
the dust cap immediately seals the mating face.

The fixed connector mounted on the vehicle also carries a
dust cap which acts as a mechanical coupling lock with the
free connector when the two halves of the connector are
fully engaged. The standard AO design incorporates inserts
having 12 in number size 12 A.W.G. contacts with solder
type terminations. The insert size is, however, identical to

@ 'CANNIN 1S A “RADEMARK REQHTERED N U, S, PATENT OFFICE
AND IN OTHMER COURTRIES BY CANNON ELECTRIC COMPANY

CANNON ELECTRIC (GREAT BRITAIN) LTD.

168 Old Street, London E.C.1, England

PLANTS IN: LONDON » BORNEM, BELGIUM « PARIS»TOKYO » MELBOURNE » TORONTO
LOS ANGELES, SANTA ANA & ANAHEIM, CALIF. « PHOENIX, ARIZ.» SALEM, MASS. m Pluss

Sales offices and representatives in principal cities of the world

© 1963 CAKNON ELEKTRIC COMPANY

European Enquiries: Cannon Electric lnlema(lonal lac., BBumem Belglum Telephone {03) 77TD5 14
12089

the standard MIL-C-5015 size 28 MS'E/R inserts and under
the AOQ nomenclature the connector can be provided with
layouts having 9, 10, 14, 15, 20, 22, 26, 35 or 37 contacts. Snap-
in crimp contacts can be supplied as an alternative to the
standard solder type.

The insulator of the free connector is supplied loose for
insertion into the body after the solder connections to the
cable have been made. A clamping clip at the rear of the
body moulding facilitates strain relief for the cable.

The materials and finishes of the component parts of
the connector conform to both British and American
standards.

For further information write for technical bulletin GB-2.
For any connector requirement consult the world's
most foremost name in this highly specialised field.

v,
CANNON
ELECTRIC

—CANNON

Scandinavian Enquiries: Sweden: Ab

. 7 Skyttegade, Copenhagen. Norway: Morgenstierne & Co.. Wessels Gate 6, Oslo.

sta 8
Fintand: OY Chester A8, Uudenmaankatu, 23A Heisinki.

18
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INDUSTRIAL ELECTRONICS

Comment

There are a good many institutions and societies connected in some way with
electronics.  In the main they are either professional organizations, membership
of which is regarded as a technical qualification, or they are specialist societies
whose members are interested in some special sector of electronics.

The Institution of Electrical Engineers and the Institution of Electronic and
Radio Engineers are both bodies for the professional engineer. Although they
both welcome and encourage student members, the students must be students of
engineering. They are both examining bodies and require candidates for
graduate and higher membership to demonstrate their qualifications by passing
their examinations or to show that they are already equivalently qualified.

By no means everyone in the electronics industry is, or intends to become, an
engineer in the sense in which this word is used by these institutions. By
engineer they mean a professional engineer, or Chartered Engineer, and not the
many technical people who are often generally known as engineers but who are
classed by these institutions as technicians. These people are highly important
in industry; in general, they have had less academic training than professional
engineers, but they are often more practically minded; they tend to be con-
cerned more with work on actual apparatus than with general planning.
Technicians are especially concerned with the details of development and with
installation, maintenance and repair.

Technicians are commonly known as engineers although, as we have already
said, they are not regarded as such by the institutions and are not eligible for
membership.  Up to the present there has been no institution or society catering
for their needs except in certain specialities. For example, the Television Society
covers many of the requirements of both engineers and technicians who are
specialists in this field and in doing so it fulfils a very useful function.

The more general needs of technicians, however, will now soon be met by a
new society or, perhaps, by two. The position is not at the moment quite clear,
but we are sure that before very long at least one will be functioning. There is
no doubt at all that this will be a good thing.

SEERT.

A Society of Electronic and Radio
Technicians is being formed under the
aegis of the Radio Trades Examination
Board. The intention seems to be that
the qualification for entry should be the
possession of a Final Certificate of the
R.T.E.B. or a higher qualification. We
say the intention because this has been
the suggestion, but so far no rules of the
Society have appeared. Indeed, we
understand that its constitution has not
yet been decided.

Industrial Electronics August 1964 c

During June, meetings were held in
London, Birmingham, Manchester and
Glasgow which technicians in the radio
and electronics industry who had views
on the establishment of the Society were
invited to attend. The London meeting
was under the chairmanship of E. A. W,
Spreadbury, M.LLE.R.E., who is chair-
man of the Radio Trades Examination
Board.

We shall await with interest more
details of the new organization. In the
meantime we would like to offer the
organizers some advice. We do not
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think it is sound that membership should be
restricted to holders of the Final Certificate of
the Radio Trades Examination Board. We
explain below what this means, but bricfly it is
a qualification for what is normally called ser-
vicing. In our view that is too narrow a
qualification and would result in turning the
Society into one of radio and electronic
servicing technicians.

There are very many technicians who are
not at all concerned with servicing and who
arc as much in need of a society as their ser-
vicing brethren.  We do thus strongly advise
the organizers not to be too narrow, that is.
too specialized. in fixing entry qualifications.

RET.B.

The first moves towards the foundation of
the R.E.T.B. were made in 1938 when the
Educational Committee of the I.E.R.E. (then
the Brit.I.R.E.) recommended to the Radio
Manufacturers’ Association that all education
authorities, radio manufacturers and trade
associations should collaborate in promoting
one national examination for radio craftsmen
and technicians. As a result, the Radio
Trades Examination Board was cventually
formed and held its first examination in
November 1943, In 1947 the City and
Guilds of London became associated with the
Board in arranging and holding examinations.
and in 1955 the Board became incorporated
under the Companies Act, 1948.

The examinations include both inter-
mediate and final in Radio and Television as
well as intermediate and final in Electronics.
In the written papers the questions are de-
signed to find out the candidates’ knowledge
of how circuits work. There are also practi-
cal tests which can be taken only after passing
the written examination. In the Final Exam-
ination for Radio and Television. the candi-
date is required to find and remedy faults in
actual receivers. In the case of Electronics.
it is an oral discussion with the examiner last-
ing 45 minutes “in which circuit diagrams of
cquipment are discussed and fault condi-
tions on actual electronic equipment are
considered”.

{.E.LETE.

At the very beginning we said that possibly
two technicians’ societies are in process of
formation. The second is proposed by the
Association of Supervising Electrical Engi-
neers and is to be for what they call "techni-
cian enginecers in the electrical and elec-
tronics ficlds’. It is not clear just what is
meant by this hybrid term but we suspect that
it may be intended to cover technicians other
than servicing technicians.

The new body is being called The
Institution of Electrical and Electronics

Technician Engineers and qualitications for
graduateship will include the Higher National
Certificate and certain final certificates of
the City and Guilds of London Institute.
The extent of industrial experience will also
be taken into account. It is intended that
the LE.E-T.E. shall itself become a
qualifying body.

In view of all this there is the probability
that we shall end up with two technician
societies. one distantly related to the ILE.E..
the other to the LE.R.E. As things look at
the moment it seems as though the latter might
be for servicing technicians with the former
for other technicians.

We are not at all sure that this would best
serve technicians and we are inclined to think
that one socicty of broader scope would be
better. Alternatively, we might have two
more or less rival societies. which might not
be a bad thing.

Words

Apart from the technical terms of our field,
which are often confusing enough to the
non-specialist, we continually meet with quite
ordinary words used with new meanings.
The result can be startling to anyone who
does not know that someone has decided to
change the meaning of a word!

We recently came across a reference to
‘captivated screws’ and wondered what these
special “fascinated screws’ were.  We decided
that the writer had thought the usual “captive
screws’ to be too mundane and had coined a
‘posher” word without realizing that it was a
real word with a definite and quite inappro-
priate meaning.

A rccent favourite to describe electromic
equipment is “sophisticated’. Its use is now
widespread and it is clearly intended to con-
vey that the equipment is highly refined and
complex. Anyone who did not know this
and referred to his dictionary would be very
puzzled. He would find a whole list of quite
derogatory meanings. such as, deprived of
simplicity, made artificial, adulterated'

Out of all the dictionaries which we have
consulted, which was quite a lot, in only
once did we find an allowable meaning akin to
that of current usage. That was in Webster,
an American dictionary, which does give
among all the usual meanings, ‘“highly
complicated. and refined’. The present usage
is thus probably of American origin.

In this connection may we add a word of
warning about "presently’.  This is beginning
to creep in with its American meaning of
‘now’. In England, it means 'soon’ which is
not at all the same thing. If the tendency
persists no one will be able to use the word at
all, for no reader will know which meaning is
intended.
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Packages have often to include a prescribed weight of content.

and cause over and underweight packages to be rejected.
matic control of filling.

CHECK
00000

WEIGHING

A checkweigher will automatically weigh each package

Sorting according to weight is also possible. as well as auto-

EQUIPMENT
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By J. A. MUSTO* and R. W. NEWMAN*

equipment which will weigh and classify various pack-

aged goods on a continuous flow basis. With the
introduction of pre-packed consumer goods on to the
market an accurate and fast means of weight control has
become increasingly necessary. One method of ensuring
that the new legal requirements for marked weight are being
met is to overfill each packet to ensure no underweights
are distributed; this method can be costly to the manufac-
turer and the increased cost must inevitably be passed on
to the consumer.

The solution is a fast. accurate, automatic system of
weight control which will keep production-line capacity to
a maximum and ‘give-away’ to a minimum. The type of
equipment described here will weigh packages up to 10 1b
in weight on a continuous-flow basis, at belt speeds of up
to 150 ft/minute and is Board of Trade approved.

THE term ‘checkweigher’ is currently used to describe

Basic Principles of Operation

The package to be weighed is conveyed from the pro-
duction line over a weigh table by means of a thin Mylar
belt. As the package moves across this table, a light beam
is broken (Fig. 1) and an interlock photocell energizes relay
RW which initiates the weighing cycle.

The weigh cell is a precision mechanical unit employing

* Rank Cintel.

INTERLOCK
LAMP
INTERLOCK
PHOTOCELL

0 PACKAGE
it

MYLAR BELT

RELAY RW

INFEED

WEIGH TABLE OEADZAERTE

Fig. 1. The package moves over the weigh table on a Mylar belt
and interrupts a light beam to initiate the weighing cvcle

Industrial Electronics  August 1964

the principle of a torsion arm balance. The torsion bar
is continuously variable over the weight range with both
a coarse and a fine micro adjustment. When used in con
junction with the set-up meter. it is possible to detect varia-
tions in weight of fess than 0-5 gram. Combined with the
weigh cell are two further photocells together with movable
precision apertures and a light source.

Between the light source and the photocells. a flag which
is attached to the end of the weigh-cell beam (Fig. 2) is
free to move between two stops. If the flag is covering
the lower slit the interlock light beam is broken by the
package and the underweight channel is initiated and can
be used to operate a reject system and to energize an
electro-mechanical counter. If the flag covers the upper
slit, the overweight is rejected; if the flag is central the
package will pass as an onweight.

The main advantages gained in using this type of weigh
cell are as follows:

(a) The accuracy obtained is completely independent of
the speed of the Mylar belt.

(b) Movement of the weigh table is limited to 0-003 in.

(c) The output information is digital.

This means, therefore. that the weighing accuracy is only
limited by the basic design and construction of the weigh
cell. and the electronic control circuitry is simplified to a
‘20™-'no go’ system (Fig. 3).

ON WEIGRT

UNDER OVER CORRECTION TIMER

e i . P

T LN T RONK
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INTEGRATOR-RATIO CONTROLS SAMPLE TIMER

This picture illustrates a servo feedback accessory for controlling
the filling of packages
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The latest machines in this range incorporate transis-
torized electronic circuits and. as the system is digital.
widely varying supply voltages and ambient temperature
conditions have little or no effect on the performance
obtained.

The construction of the circuit is based on the modular
principle. so that if a fauft should occur the unit can be
put back into operation within a few minutes. by locating
and changing the faulty module. as these are of the plug-in
variety, This, then, obviates the need for skilled personnel
to be available, which is a very important aspect. especially
as this equipment is installed in many factories which do
not normally have trained electronics technicians readily
available.

Reject Systems

After the product has been weighed it is necessary to
segregate it into three main categories. underweight, over-
weight and onweight. Overs and unders can be dealt with

358

Fig. 2. The balance arm carries a flug
which covers separate apertures for over
or underweight and so interrupis one or
other of two light beams. This sets in
operation the mechanism for diveriing
the package concerned

72

in several ways. The simplest method is to use a flipper
or air blast reject operated at some point downstream with
a fixed time delay initiated from the interlock photocell.

This system cannot be used with open or basically un-
stable packs or where multi-channel weight classification
into as many as five channels is required. To this end.
a novel reject mechanism has been developed.

Diversion of a package or container by this mechanism
is achieved by moving a number of conveyor slats to left
or right as the conveyor carries the pack downstream.
The number of slats diverted is governed by the length
of the pack which is sensed by the interlock photocell.

Fixed to the underside of each slat (which is generally
moulded in nylon) is a stainless steel pin, which when
the appropriate reject solenoid is operated, is pulled over
and engages with a rail. These rails are positioned to
give various reject patterns as shown in Fig. 4. The slats
are returned to the central position during their return to
the underside of the traverse.

Check weigher with flipper rejec-
tion of over and underweights and
servo control of filling
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[ REJECT DEVICE |
3
DELAY UNIT |

f ADJUSTABLE

4

ﬂERUEIGHT REJECT SIGNAq

Fig. 3. Block diagram of the apparatus

associated with the weigh-cell LT

|

This type of reject unit has also been used as a channelizer
to split a high speed conveying line into two or more
separate channels.

Servo Control Unit

The purpose of this equipment when used with a check-
weigher is to apply automatic correction to the filler. The
servo unit is very flexible as all parameters are readily
variable from the control panel as depicted in a photo-
graph. Lamp indicators are used as a quick visual aid
to the situation. and manual override controls for increasing
or decreasing the fill are incorporated.

On the basis of weight samplings taken from the check-

Fig. 4.

!
|
|
|
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weigher a servo motor can be used to control the filling
equipment.  When a positive underweight trend is estab-
lished on the production line fed by the filler. a correction
motor. which drives the control mechanism. is set to run
for a pre-determined period. thus regulating the fill into the
package. In order to determine the parameters for setting
up the servo control unit. it is necessary to establish the
normal distribution curve of the filler. using standard
techniques of hand checkweighing (Fig. 5).

The pre-determined ratio points are set up on the unit
and the weigh cell passes the weight status of each package
to the servo unit which totals all packages over and under
the pre-determined ratio points. If the totals on either

Gentle reject mechanism giving three-way segregation (lfeft)y and five-way (right)
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lig. 5. Basic curve used in the analysis and control of pachage
filling operations.  FLach square indicates the incremental weivht
represented by each puck

the under or overweights do not equal the ratio point.
feedback circuitry controls the correction motor of the
filler to increase or decrease the fill. as required.

As an example, if the servo point has been set at the
apex of the normal distribution curve. the servo ratio
would be 50/50. A set ratio of 25/75 is probably the most
practical solution to meet the contradictory requirement of
holding as low as possible both the average give-away and
the number of rejects.

Thus the average fill can be reduced to the lowest possible
degree just above the weight increment which would cause
an excessive number of underweight packs to be rejected.
By holding the tolerance band of the filler as close to the
underweight cut-off point as is practicable. the servo

360

weigher cuts the
minimum.

The performance of the servo unit replaces the manual
correction of the filler, and is faster in response and more
accurate in the degree of adjustment. It is faster because
it is continuous in action, apart from the time required to
operate the correction motor. and the time required for
the corrected fill pack from the next sampling cycle to
reach the checkweigher.

system product give-away to a

Types of Illumitronic Checkweighers

Basic units are made for underweight, under and over-
weight rejection and up to five-way classification of package
weights,

Stainless steel is used widely in the construction of this
range of weighers and all units can be subjected to hosing
down. Where product spillage or carry-over on to the
weigher belt is experienced the weigher beit can be fed
with a constant supply of water to keep the belt as clean
as possible.

Choice of Model

In specifying the type of checkweigher and ancillary
equipment most sujtable for a particular application a
number of factors must be taken into account. Not the
least is the accuracy obtainable under operating conditions.
Purchase price considerations need careful comparison
against possible product savings.

Reliability, ease of maintenance by factory personnel.
suitability of the rejection system to the type of package
or container, flexibility for various sizes and weights of
packs. ability to withstand hosing down and damp environ-
ments must be considered. Others factors such as con-
tainer configuration, stability. weight variation of the
container. product spillage and indexing of the packages

Basic checkweigher with
gentle three - channel
segregation
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on the infeed conveyor. must not be forgotten when making
the final decision about the most suitable type of check-
weigher for the specific application.

The ability to handle future production capaeity with
respect to speed and accuracy s an important factor in

40-in. reject bed which
can accommodate 8-in.
wide packages and has
five-channel segregation

a checkweigher.  So. too. 18 its ability to operate with servo
equipment and other ancillary equipment.

The role of the checkweigher is more than a device for
underweight protection : its versatiiity can be utilized as a
production tool.

Analogue Computer for Road Research

A Redifon 10/20 analogue computer. recently acquired
by the D.S.I.R. Road Research Laboratory at Harmonds
worth., Middlesex. will be used to simulate various road
problems such as the behaviour of different types of
vehicles on varymg road surfaces.  The simufation of
vehicle suspensions will be studied. as also will be the prob
lem of finding the optmum road profile to provide a
smooth transition for all vehicles from one road section to
another.

Among the other subjects for which the computer will
be used are investizations into heated roads where heating
v automatically switched on when icy conditions are
threatening. These studies will include problems of heat
flow. depth of heating grids. and the effect of thermal shock
when iced-up roads are salted.

The future programme also includes the feeding of road
profile coastants to the computer to discover a profile
which will give the best riding properties, and the study
of road stresses in relatior: to wheel loading. In addition,
there is the optimum shape of a snow-plough blade to be
determined and the 10/20 will be used to take a closer look
at the behaviour and flight of a snow particle from the
blade.

For further information circle 51 on Service Card
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NDUSTRIAL

HROUGHOUT industry considerable time and effort

are spent in improving efficiency. By so doing. costs

are reduced and production can be increased. The
fact that improved lines of communication will increase
etliciency cannot be disputed. and modern management
provides for effective communication within and between
all departments. The almost universal acceptance of
modern office equipment and business machines has
accentuated the desirability of providing more eflicient and
flexible methods for the interchange and storage of
information.

A modern approach to the problem of increasing
etficiency is decentralization and the creation of local areas
which are autonomous. This practice is as true of the
operational side of industry as of the administrative. and is
evident from the growing trend towards the semi-automatic
operation of remote plant. In such circumstances. how-
ever, overall efficiency can only be maintained by providing
means by which information can be obtained and over-
riding control can be undertaken. Furthermore this control
action should only be initiated in the light of precise
information being available from the controlled and
adjacent stations. The collection and presentation of such
information and the required remedial action must be
undertaken in accordance with a strict procedure. and
systems which will enable these functions to be effected are
known by the general term: Telemetry Systems.

Historical

Patents for telemetering systems were issued as far back
as the 1880s. but were not exploited until the early part
of this century when traction companies and public utilities
began to take advantage of simple wired systems. usually
of the current or voltage type. In the 1930s. weather
balloons fitted with radio-telemetry equipment were flown
in Germany. World War Il saw the use of radio control
and telemetering for pilotless aircraft, and the telemeter-
ing, during a test flight. of data which might have been

* Pye Telecommunications Ltd.

PRIME
SENSING | TRANSDUCER i
UNIT

CONTROLLER

SIGNAL

A i
PROCESSING [ &P BEARER CIRCUIT
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lost in the event of a crash. Towards the end of the war
the development of guided missiles increased the demand
for sophisticated high-speed systems. and over the last
decade many technological advances have been made in
the missile and satellite telemetry field.

In the industrial field. progress has been stimulated by
the missile development, but in many cases the problems
are so different that alternative solutions have had to be
found. Most telemetry systems fall into two broad cate-
gories, analogue and digital. and it is in the latter field
where the most significant advances have been made. The
advent of computers and their associated logic circuits.
together with miniature components possessing long life
and high intrinsic reliability. have aided the telemetry
design engineer in his work.

Instruments and Transducers

Fig. 1 shows a basic telemetry system in the form of
a block diagram and the functions of the various blocks
will now be described.

Many of the prime measuring or sensing devices used in
industrial telemetry applications are instruments which
respond quantitatively to a physical property or condition
which is converted into a mechanical movement or elec-
trical signal. Coupled to the instrument is a transducer
which converts the movement or signal into a form which
may be suitable for transmission. but in many cases
additional signal processing may be necessary. I-or
instance. it is sometimes necessary to produce a non-linear
relationship between the prime quantity and the transducer
signal. and it is often convenient to adjust this relationship
at the transducer stage. e.g. Q &C ' P.

The basic measuring instrument or transducer may
employ a variable-duration impulse (v.d.i.) signal to repre-
sent the measured parameter. Other instruments work on
a strain-gauge principle, e.g.. the resistance varies directly
with pressure. Some instruments employ a differential
transformer with a movable link connected to the prime
measuring device. Movement of this link will alter the
coupling between the primary and the two secondary wind-

p—ap— INDICATIONS I

SIGNAL
PROCESSING

Fig. 1. Block diagram of
a hasic telemetry system

——g— CONTROLS I
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The acquisition of data from remote plant and the remote
control of such plant are becoming increasingly necessary in
many industries. Telemetry can provide these facilities
and this article discusses the subject in general terms.

ings. which are connected in a series opposing manner.
The resultant output is an a.c. signal, the amplitude of
which depends on the position of the movable link. This
signal can be converted from an a.c. to a d.c. signal for
further processing.

Most modern instruments. however, operate on a force-
balance principle. In this case the mechanism which con-
verts the basic parameter (e.g.. pressure) into mechanical
movement causes a lever to be displaced from its rest
position. This causes a d.c. signal to flow in a coil, which
tends to restore the lever to its original position. As
already mentioned. the magnitude of the current and hence
the restoring force can be arranged to follow a predeter-
mined law.

Signal Processing

The kind of signal processing necessary will depend upon
the type of information presented and the method by
which this information has to be transmitted. I'or example,
if the transducer provides a variable current or voltage
output of sufficient magnitude. it is possible to display this
by providing a metallic connection between the transducer
and the indicating device. If. however. the transducer
output is extremely small (e.g.. a thermocouple) it is neces-
sary to provide signal amplification before any direct wire
connection can be used. In many cases it is desirable to
change the form of the signal completely. Most modern
telemetry systems employ digital techniques, and it is there-
fore necessary to convert the transducer signal. which is
generally in an analogue form. into a digital signal which
takes the form of a series of pulses.

Apart from the process parameters it will also be neces-
sary to know the condition of various two-state devices
such as switches, circuit breakers and alarm equipment.
In these cases associated contacts are used as the initiating
devices and their condition may be indicated at the control
station by arranging for them to transmit or inhibit a d.c.
or audio signal.

In most telemetry applications it is desirable to be able
to perform control functions at the distant plant. It is
often convenient to do this by simply reversing the pro-
cedure already described for signal processing. Outgoing
signals in the form of a command from the control station
will enable desired values to be set remotely, interposing
relays to be operated in two-state control functions. and
variable control devices to be positioned. In order to
accomplish this the electrical signal. which is received by
the remote station, is converted into a new signal in elec-
trical. mechanical. pneumatic or hydraulic form.

Methods of Transmission

Each of the basic telemetry elements affects the design of
the complete system. but basically the choice is governed by
the type of transmission which is best suited to the require-
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Dignal to pneumatic {set-point ) controller

ments. If. however. the telemetry system has to be
applied fo existing instrumentation, the available instrument
outputs may determine the transmission methods. Gener-
ally, information may be transmitted in an analogue or
digital manner.

Analogue Transmission

Transducers are continuously sampling the level of the
quantity being measured, and the outputs are in an analogue
or quantitative form. which is continuously varving. If
the output is in the form of a varying d.c. signal there
will be a limit to the distance to which this function can
be transmitted before distortion occurs.  Other transducers

Electeo-mechanical force balance unit.  This is a part of the
Commander 0-10 mA d.c. transmitting svstem

ey —
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give an audio tone output. and the level or frequency ot
the tone can be varied in accordance with the measured
quantity. This requires the measured quantity to be
sampled over relatively short periods of time. and it is
during these periods that the tone is varied in frequency.
amplitude. duration. etc. In order that the resultant
information may be displayed correctly it will be neces-
sary to synchronize the transmitted and received signals.
This type of transmission :s particularly suited to those
applications requiring a continuous display. and since the
function is continuous. a separate channel must be pro-
vided for each quantity. The transmission channels must
be free from interference which would distort the informa-
tion. Similar signals can be transmitted in the reverse
direction to open or close relays which
are often used to control the operation
of actuating devices.

In an analogue system each measure-
ment and alarm point often has a direct
circuit connecting it with an indicator.
and each control button has a direct
circuit connecting it with the controlled
device.

O

4 METERS ///

Digital Systems

In a digital system the information
regarding prime quantities is converted
into a pulse code for transmission. It is
possible to introduce automatic means [ XEY
for checking or proving these codes at
the receiver. and therefore only correct
codes need be accepted for subsequent
conversion and display.  Then no

10 ALARMS

P.0. LINE

any decimal digit between 0 and 9 can be represented by
the equivalent four-bit binary number. A decimal digit
will finally be represented by a series of four bits, which
will cause pulses to be formed in accordance with the binary
arrangement. It is clear that some ambiguity may arise
in the transmission since there is no check on the total
number of marks or spaces which are transmitted. Inter-
ference may cause a pulse to be deleted or inserted with a
consequent incorrect translation. In some cases error
checking or Gray codes are employed and in other cases
it is possible to transmit codes on two independent channels
with means for checking the inter-relationship of the two
codes received. All methods necessitate the inclusion of a
measure of redundancy in the codes transmitted. By in-
cluding redundant bits it is possible to devise checking
circuits which test the integrity of codes being received.
For example. it is possible to count the number of bits
and also to check that an even or odd number of 1 or 0
bits is always received before the code is accepted.

Bearer Circuits

An important part of a telemetry system is the link or
connecting circuit. generally referred to as the bearer cir-
cuit. which carries the information from the remote trans-
ducer or signal-processing equipment to the indicating
device. As already mentioned. this bearer circuit could
be in the form of a conductor or conductors. Sometimes a
phantom circuit is used on an existing communications
network. but more recently. radio bearer circuits have
become increasingly popular.

There are basically four ditferent types of circuit which
may be used to convey the information. and these are:

(a) Power-line carrier circuits.
(b) Private-wire circuits. owned by the user.

| CONTROL 1 CONTROL
3 METERS 2 METERS
10 ALARMS 9 ALARMS

2 METERS
9 ALARMS

®

Z,

| CONTROL
4 METERS
10 ALARMS

f; f,
| QUT STATION
f, | METER

RADIO LINK

8 ALARMS
f;

accuracy need be lost during trans-
mission. and it is therefore possible to
display a precise reading for a particular
measurement.

Many systems depend upon the pre-
sence or absence of a pulse. and such
systems normally empley binary codes.
Binary codes employ a combination of
two digits. 1 and 0 (mark and space).
known as binary digits or bits. in which

| CONTROL
2 METERS
9 ALARMS

CONTROL

Fig. 2. An example of a possible arrange-
ment of outstations in which radio links are
mainly used
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(c) Lines hired from the G.P.O.
(d) Radio links.

As the use of (a) is confined to the electricity industry
it is not used very extensively. and this method will not
be described here. The choice between the three remain-
ing methods will be governed by consideration of their
relative cost. reliability and fiexibility and these aspects are
reviewed below.

If a network of private-wire circuits is available before
the implementation of a telemetry system then undoubtedly
this should be used. The installation of a private network
can only be considered when (1) the system to be installed
is within the company’s premises or (2) in cases where a
pipeline, cable or similar supply is being installed at the
same time. It should be borne in mind. however. that
trenching within the confines of a factory could cost
approximately t4 per yard. The disadvantages of (2) are
twofold. If cables are laid with the pipeline, catastrophic
damage to the line may sever the communications link.
Furthermore, the time taken to terminate and prepare the
cable will interfere with the main project of laying the
pipeline. and thus the equipment provided for this opera-
tion could be idle during such periods.

Standard Tariff S lines may be obtained from the P.O.
at an average annual rental charge of £18 per mile, and
this breaks even with a typical u.h.f. single-channel radio
link at approximately 15 miles. If the distances involved
are greater than this, some cost advantage will be gained
in respect of radio links. If. however. a common radio
repeater station is already in use, an additional radio link
compares in cost with a rented line at a distance of about
six miles.

Insofar as reliability is concerned. statistics are available
which indicate that the figure for United Kingdom rented
underground lines is no higher than 99-759%, which. in terms
of hours of outage time is 25 hours per annum. A com-
parable figure for radio links with standby equipment is
99.98°,. or 25 minutes per annum.

Rented lines are routed through G.P.O. exchanges and
thus in rural areas the availability of such lines is limited.
Radio links can usually be provided to cover a given area.
and are particularly advantageous where natural barriers
preclude the use of physical circuits. 1t is normal practice
in radio-link systems carrying essential information to pro-
vide either main and standby transmitters and receivers
at focal points or to duplicate links. When main and
standby units are used. changeover from the working to
the standby equipment is effected automatically on loss of
signal by a receiver. and a failure or drop in output power
of a transmitter. With duplicate links. failure of any one
unit in the working channel will effect an automatic change-
over of the audio circuits at each terminal to the standby
link. A total loss of service therefore is unlikely to occur.
and the necessity for immediate repair is not so critical.
The provision of standby rented-line circuits, particularly in
rural areas. 1s not always practicable. and thus the flexi-
bility of radio systems is apparent. Fig. 2 shows a possible
arrangement of outstations in a scheme mainly embodying
radio links.

Indication and Display

The method of display will often be determined by the
type of transmission employed and the frequency at which
it is required to update the measurement information.
Analogue transmission usually infers a continuous cycle
of operations. and thus when this type of signal is used an
analogue display is normally preferred. The display may
be in the form of an indicating or recording meter having
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Typical v.h.f. telemetry aerial installation

que-alarm equipment giving up to 68 indications from each
of 16 outstations

Typical module and housing assembly
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Fig. 3. Block diagrams of the apparatus comprising a central
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a sector scale indicator or chart recorder. These instru-
ments are normally mounted in floor-standing panels, and
may be positioned so as to coincide with the appropriate
symbol on a mimic diagram. In all cases the display will
be required to present a clear picture as to the functioning
of the remote plant and often this can best be achieved by
animating a graphic diagram of the system. The condition
of remote equipment can be indicated by coloured lamps.
rotating discs or discrepancy switches. The latter provide
a flashing light when remote conditions are not in agree-
ment with the setting of a controlling switch. Indications
regarding the level of water in a reservoir may also be
incorporated in an animated graphic diagram. FEach of
the above examples can be derived from both analogue
and digital signals but are. apart from the equipment state
indicators. analogue in form. When such display methods
are used a full diagram. incorpor