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GROUP DELAY MEASURING SET

PROVIDES THE ESSENTIAL
PERFORMANCE OF THE WORLD'S
MOST EXPENSIVE SETS - AT THE
LOWEST PRICE!

Check the features and sce for yourself'!

1. The carrier frequency range is 200Hz - 600KHz.

2. The instrument is completely self-contained and requires no
external ancillary equipment.

3. Stable end-to-end measurements without need to provide a
reference channel.

4. Built-in digital frequency meter for send and receive signals.

5. Accurate digital delay backing ofi and self calibration facility :
1us steps through entire modulation cycle by decade switches to 3 1us.
This enables small variations in a large absolute or relative delay to
be measured on a sensitive meter range with enhanced stahility
and accuracy.

6. Carrier frequency changes occurring in the system under test do not
affect the measurements looped or end-to-end, provided the received
carrier is within the receiving sct’'s spectrum.

7. High noise immunity ; measurements are unaffected by noise up to
26dB below received carrier level, and only slightly affected at 20dB.

Chosen by the British
Post Office for full
capabilities at a
realistic price

BARDIC SYSTEMS LIMITED

William Street, Southampton. SO1 1QH, Full perfermance data and specifications
England. gladly supplied on request.

Cabhle : Bardic Southampton.
Telephones : Southampton 25111/2/3.



STC Telecommunications Review

Researching ahead
to stay ahead

Ahead in Step-by-Step Switching. Over five
million lines are already in world service. The
new St. Botolphs London Telex Exchange—an
important international and inter-continental
transit centre—will be STC equipped.
St. Botolphs will provide the most up-tc-date
switching and signralling systems for world-wide
Telex service.

Ahead in Crossbar Swiiching. Three more
GPO orders for major transit switching centres.
To date over 16 exchanges will e supplied
with the STC Crosshar System.

Ahead in Electronic Switching. STC has
been in this technique from the very first, and
as a memher of the Joint Electronic Research
Committee is the leading developer of the large
TXE4 system.

Whatever the future, a massive £5 million a
year research investment will ensure that STC
maintains its world-wide lead in telephone
engineering.

Standard Telephones and Cables Limlited,
Telephone Switching Group, Oakleigh Road,
New Southgate, London, N.11. Telephone:
01-368 1234. Telex: 21612.

Standard Telephones and Cables




STC Telecommunications

our ideal message and
data distribution system
is fast, accurate

and automatic
it handles information
without delay

and in priority sequence

—whatever the load

Many organisations use if.
We call it the ADX system.
It saves time, temper and a
lot of money. And the capital
outlay can be recovered in 2
to 5 years.
AnADXhasbeenchasenby
the BPO for a direct keying
system in the'GIRO’ project.
This System Improves the
flow of narrative and data
messages in organisations
having geographically scat-
tered locatiens and the need
for truly efficient communi-
cation.Basicailyacomputer-
based system, supplied fully
programmed and ready for
use, it gives automatic mes-
sage and data switching at
a variety of speeds.

STC have complete capabil-
ity in the computer-based
communication system busi-
ness. We supplied the
world’s first fully electronic
telegraphmessageswitching
system in 1958. Since then
we've come a long way and
the resultis the ADX—with-
out question the message
switching system of today.

Standard Telephones and
Cables Limited, Data
Systems Division, Holbrook
House, Cockfosters, Barnet,
Herts.Telephone:01-4404141.
Telex: 263269.

Standard Telephones and Cables




STC Telecommunications

Cut the operationalﬂand
maintenance costs of
your HF radio station right now

—with STANFAST

Here’s how

STANFAST Systems—the STC concept of auto- STANFAST Systems use the latest techniques in
mated h.f, radio stations—permit transmitting and radio design, demand smaller sites and require less
receiving installation to becontrolled completely by maintenance than hitherte. Initial capital cost is
one man from a central lacation. lower and return on investment is greater.
STANFAST Systems provide high speed frequency
changing, automalic performance monitoring and Standard Telephones and Cables Limited, Radio
rapid fault location affording optimum traffic Division, Oakleigh Road, New Southgate, London,
hanling capability and maximum revenue. N.11. Telephone: 01-368 1200. Telex: 261912,
NG e STANFAST MATCHING

UNITS (BALUNS) TYPE A.1004-A & B
Used for coupling an aerial to a transmitter when the
feeder is balanced on the aerial side and unbalanced on
the transmitter side.

Suitable for transmitter r.m.s sutput powers of up to
20kW (A.1004-A) and 30kW (A.1004-B).

MUNTICOUPLERS

AERIAL SWITCHING

AMPLIFIERS AND DRIVES

ON STATION
RECEIVER
CONTROL

REMOTE
CONTROL
CENTRE

ON STATION
TRANSMITTER
~CONTROL

Standard Telephones and Cables
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STC Telecommunications ) B
STC makes telephonists light-headed

STC makes headsets that are so light and
comfortable some telephonists forget they're
wearing the

hey can nod, shake, shrug or frug and th
headset stays put.
The exclusive STC

'Rocking Armature

principle improves sensitivity and frequency
response. So STC headsets work better (and
so do telephonists).

All told, STC headsets make telephonists

virtually

ite 4
Standard . Telephones and Cables Limited,
Telephone Switching Group, Oakleigh Road,
New Southgate, London, N.11. Telephone
01-368 1234. Telex: 21612.

Standard Telephones and Cables
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STC Telecommunications

: ou could use this telegraph system
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Or you could use a switching system employing
an STC exchange

The choice depends on the
requirements but certainly any
STC Exchange will improve
overall efficiency and useful-
ness several hundred per cent.
That's alarge considcration by
modern standards and repre-
sents reductions in costs and
increases in revenue and

income.

Talk to STC ahout your prob-
lem and you'll find we've got
the system to beat it. Cord or
cordless—manual or automatic
—duplexor half-duplexworking.
There'san STC system to bring
the serviceyou need atthe price

you can afford. Drop us a line
and we'll talk telex economics.
Anytime. Anywhere.

Standard Telephones & Cables

Limited, Telephone Switching .

Group, Oakleigh Road, New
Southgate, London, N.11. Tele-

phone: 01-368 1234. Telex: 21612, |
Standard Telephones and Cables




STC Telecommunications

Cape Verde Islands

@ |[Ascensionls.

CapeTown | |

Canaries
Ahoy!

Over three quarters of the 6000 nautical
miles of cable and associated repeaters for
the system which will link South Africa and
Europe have now been supplled and laid by
STC for the South Atlantic Cabie Com-
pany. Progress continues with the laying of
this £25 million wideband submarine cable
system which by the end of this year will
provide 360 high quality telephone circuits
hetween South Africa and Portugal.

The 2580 n.m. section between Cape Town
and Ascension is the world’s longest
single deep water link of 360 channel
capacity laid to date. Its 928,800 circuit
miles is more than double the figure for any
previous single link and its 276 repeaters—
the greatest number ever provided in a
single link—amplity a bandwidth of 3 MHz.
Overall results achieved with the 22 STC
equalisers of the latest design have been
dramatically good.

The 1-inch lightweight cable of STC's own
design, manufactured to precisely controi-
led characteristics, provides competitively
all the security and technical advantages of
telecommunications via submarine cable
systems.

STC has already supplied more than
enough underseas telephone cable to com-
pletely encircle the globe.

Locations: STC Submarine Cable Division,
Southampton, Hampshire. STC Sub-
merged Repeater Systems Division, North
Woolwich, London. STC Testing Appar-
atus and Speclal Systems Division, New-
port, Mon.

All enquiries to: Standard Telephones and
Cables Limited, Submarine Systems
Marketing, North Woolwich, London, E.16.
Telephone: 01-476-1401. Telex: 21645.

» STC

f
World-wide Telecommunications and Electronics
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Deac offer designers the best of both worlds —
DEAC MAKES A freedom from trailing power leads and from the
LITTLE POWER waste of short—llived primary batteries. Deac
rechargeable nickel-cadmium accumulators are
GO A LONG hermetically sealed and gwaranteed for at least

LONG WAY 300 charging cycles. They need no maintenance,

and are virtually immune to ever-charging, over-
discharging, and normal physical abuse.

Design smafl- the smallest Deac button cell
weighs only 1-1 srammes. Design bigger: the
Deac range includes cylindrical and rectangular

| o types up to capacities of 23 Ah.
4o *?ﬁ'%i Talk to Deac while your design is on the drawing
\f- / board. From 20 mAh to 23 Ah — any voltage, any
&/ i shape —Deac can solve your d.c. power problems
with compact, reliable sealed secondary batteries.

& Please write or telephone today for the latest
Design around a DEAC technical information.

DE A(: (Great Britain) Limited, Hermitage Street, Crewkerne, Somerser, Tel: Crewkerne 3366

DEAC manufacture button cells and their batteries and import Varta cells for distributicn and for battery construction.

vii



think of GEC-AEI and you

Research Surveying, Transmission by Freauency Division Audio, Programme,

Development Planning, Radio Cable and and Digital Signalling

Design Systems Design, Open-Wire Line Multiplex Telegraph and Data
Installation Equipment

Commissioning

.....a COMplete

GEC-AE! Telecommunications Limited is a management company responsible for the
telecommunications interests of The General Efectric Co. Ltd. of England and
Associated Electrical Industries Ltd.

The largest company in this field in England, and one of the largest in the world,
GEC-AEI combines a vast research, development and manufacturing capability to
provide a complete telecommunications service.

viii



think of....

Public Exchanges FABX-PAX
Trunk Switching Private Telephone
RAX-UAX Systems

Mobile Exchanges

Telephones: Maintenance International
Table, Wall. Training Representation
Secretarial,

LLoudspeaking

telecommunications service

Takes telecommunications

into tomorrow

GEC-AEI TELECOMMUNICATIONS LIMITED, OF COVENTRY, ENGLAND.
A Management Company of The General Electric Co. Ltd. of England.

ix
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SOLID STATE
OSCILLATORS
CW Series 28670 and
Pulsed Series 28710

MIXER/IF
PREAMPLIFIER
Model 290012-8452

Exceptianal performance
and minimum size (.1
ounce) result from the use
of Schottky-barrier diodes
and low noise silicon tran-
sistors. This model is a 0.25
to 1.0 GHz inputto 60 MHz
output unit having an RF/IF
power gain of 20 db min,, a :
naise figure of 8 db max., :
and IF bandpass (3 db) of 20 :
MHz. This is the first of a
series to span the 250 MHz :
to 40 GHz range.

These new oscillators fea-
ture power outputs up to |
watt froma | ounce module.
Both series use silicon high :
power transistors and are ‘:
electrically tunable from 10 :
MHz to 1.0 GHz in up to |
octave bands. Separate
modulators are avallable for

the pulsed series. :

MICROWAVE
COMPONENTS

OTHER PRODUCTS

OSM MINIATURE
COAXIAL CONNECTORS
Seml-Rigid Cable Types

Ship Transmission Line Types
Terminal Types

OSSM SUBMINIATURE
COAXIAL CONNECTORS
Flexible Cable Types

Terminal Types

TYPE N and TNC
COAXIAL CONNECTORS

ASSEMBLY TOOL SETS

BETWEEN-SERIES
COAXIAL ADAPTERS

MINIATURE COAXIAL
MICROWAYE
COMPONENTS AND
INSTRUMENTS WITH
OSMAND OSSM
CONNECTORS

Mixer, Balanced
Directional Couplers
Termination, Broadband

Auriema Limited DRI

DOUBLE BALANGED MIXERS
Models 29011 and 49011

Hlgh iIsolation between all ports, size and typical
conversion losses of 6.5 db to 7.0 over the 5-500
MHz range are important features. Field replace-
able Schottky-barrier diodes are used in both.
Applications are up-conversion or down-conver-
sion systems where RF and |F bands may overlap
but where high isolation is essential.

Model 290012 BALANCED MIXER
Double octave coverage from 0.25 to 1.0 GHz, IF
frequencies to 100 MHz, high LO to RF isolation
anda tyrical conversion loss of 5.0 db are prop-
erties of this new mixer. Utilization of field re-
placeable Schottky-barrier diodes result in a
typical noise figure of 6.5 db. The small size
permits its use in advanced miniature YHF and
UHF systems.

23-31 KING STREET, LONDON, W.3. SAAPE
Telephone 992 5388 RF Probe

X



TREND-TEST
YOUR DATA TRANSMISSION SYSTEMS

Data Transmission Test Set Type 1 comprises a Transmitted Signal:

transmitter, a raceiver and distortion indication circuits, Rectangular, witih voltage levels of | 6V 1V
making it a completely self-contained portable instrument and —6V 1 1V.

for measuring telegraph and bias distortion and for count- Ratio can be setto 1:7.1:3.1:1. 3:1 0or 7:1,
ing errars on data transmission equipment and links. and a 511-bit pseudo-random pattern (to

C.C.I.T.T. Special Study Group A—Contribution
No. 61) can be used. Distortion is less than 1%.
Rate can be set to any one ef 10 values from
58 to 4800 bit/s. to accuracy 1:1C%

Received Signal:

Rectangular, with voltage levels of =3 to —25V
and +3 to +25V. with any ratio and at any
rate from 28 to 9000 bit/s.

Functions Indicated:

Peak telegraph distortion (early or late) from
010 49% within 4-1% +1 digit.

Bias distcrticn from —100 10 - 100%,

Bit- or block- error count up to 2.047 with
COUNTER FULL indication.

General:

Prevides its own timing-signal output, can
This equipment tias been developed for the Biitish Post Office also be used with external timing source for
and is marketed with their permission. use on synchronous systems.

Data Transmission Test Set Type 2 is a portable, bias-distortion measuring set, and is mainly used in the field.

Transmitted Signal: Rectangular, with voltage levels L8V 11V
and -6V -£1V. Ratios available 1:3. 1:7 and
3:1. Five rates from 58 to 1280 hit/s.
Received Signal: As transmitted signal. butvolta ge levels =3 to
—25V. +3 to +25V.
Indication: Bias Distortion 4 100%. Can also be used as
voltmeter for externally applied voltages from
—10V through O to ~+~10V.
This equipment has been develeped for the British
Post Office and is marketed with their permission.

Distortion Generater Type 3, developed mainly as an Telegraph Distortion: )

accessory for Data Transmission Test Set Type 1, pro- Early or late. 0-50% in 5% steps, to either or
vides a means of applying accurately-defined levels of both polarities of transition. This can be applied
telegraph distertion 10 any data transmission system., either to every transition or to 1 in every (4 1o

4096) transitions

Data Souree:

A 1:1 data source is incorporated to give from
24 te 9600 bit/s: it can also be externally
driven eutside this range. This signal can be
distcrted as detailed under ‘Telegraph Dis-
tortion’.

General:

The Generator czn also be used as a 12Hz-4.8
kHz rectanguiar wave source or 3s a frequency
divider,

Each of these instruments incorporates interface circuits to C.C.1.T.T. Recommendation V24.

St.John’s Works, Tylers Green,

D I- T I High Wycombe, Bucks.

LTD  Tel: Tyiers Green 322 & 654

Digital Systems Engineers. Manuvlfacturers of Core Stores & Data Transmission Equipment

X1



TCL produces all types

of dry core and plastic cables,

serves the GPO and

organisations in 75 countries
throughout the world.

A complete technical advisory

service is available.

Telephone Cables Limited,
Dagenham. England. Tel: 01-592 6611
Cables : Drycore Dagenham

The organisetion with 130 years’ experience.

Xii



Post Office Telecommunications Journal

Published by the Post Office of the United Kingdom to promote and extend knowledge of the operation and
management of telecommunications

MORE COMPETITION FOR THE INDUSTRY

A MORE competitive system of ordering telephone exchange equipment—until now
supplied mainly by the five big telecommunications manufacturing companies on a
bulk supply basis—is being introduced by the Post Office.

CONTENTS

GLASS FIBRE CABLE!
(page 2)

TELEPHONE BILLS BY COMPUTER
by L. K. Hinton (page 5)

CAMERA AT THE SWITCHBOARD
by F. Y. Dunstan and R.W. Scott
(page 10)

NEW CABLE TO NORWAY
by J. B. Holt (page 13)
MULTI-PURPOSE LOCAL
NETWORK

by S. H. Granger (page 16)
DO IT RIGHT FIRST TIME
by A. Cameron (page 20)
REPORTS AND ACCOUNTS
(Page 24)

THE NEW PABX 7
by H. F. Edwards (page 30)
DATEL GROWS UP
(page 32)
STRIPPING MADE EASY
by F. Hayton (page 37)
MISCELLANY
(page 38)
UNIVERSITY SETS UP
CLOSED CIRCUIT TV SYSTEM
by H. Hudson, C.Eng., MIERE
(page 40)
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Announcing this important development in a recent
statement to Parliament, the Postmaster General, Mr.
John Stonehouse, said the new procurement policy had
two main objectives: to obtain what is needed at the
right time and secure the best value for money; and to
help promote a strong and efficient British telecom-
munications industry at home and abroad.

Spelling out the new policy for the first time, the
PMGQG said that the established suppliers will be guaran-
teed between them, subject to continuing efficient
performance, a proportion of the total requirement,
reducing within the next two years to 50 per cent. Their
share of the business above this level will be decided
competitively on the basis of current tenders and their
share of the guaranteed proportion will depend on their
competition position as reflected on their total output
for the Post Office in the previous year.

This means that from about mid-1970 onwards, the
big five will have to compete with each other and with
any newcomers for so per cent of the market. But that
market will be much more valuable. By 1970-71 the
total annual expenditure by the Post Office on exchange
equipment is likely to increase from about £82 million
in 1967-68 to between £130-£150 million so that the
guaranteed amount will probably be in the region of
£65 to £75 million.

Mr. Stonehouse said that in exchange for the guaran-
tee any profit above a level to be negotiated will be shared
between the Post Office and the supplier. He em-
phasised that tenders for all telecommunications plant
will be adjudicated on the basis of price, delivery, per-
formance and quality “taking account of such wider
considerations as are, or may be, relevant and consistent
with the basic procurement policy”.

The new policy is consistent with the Industrial
Reorganisation Corporation’s view that the policy should
be based on competitive tendering as far as possible but
assure regular suppliers of continuity of orders so longas
their price, quality and delivery are satisfactory, give the
more efficient the opportunity to win an increasing share
of the business and allow entry into the industry of any
new bona fide supplier prepared to make a full contribu-
tion to the industry’s development.



Post Office research engineers are working on a new kind of cable
made up of hundreds of hair-thin glass fibres, which
could revolutionise the present-day telecommunications systems

GLASS FIBRE CABLES/

Inserting a polished sample of optical glass into a special photometer to measure the amount of light scat-

tering produced by the glass.

CIENTISTS at the Post Office Research
Department in Dollis Hill are working
on the development of a glass fibre cable
communication system which could even-
tually supersede existing coaxial cable and
microwave links between cities.
The new type cable would consist of several
hundred glass fibres in place of the copper wires in
conventional telephone cables. Each fibre would

be able to carry thousands of times more informa-
tion than a pair of telephone wires and several
times as many as the larger co-axial metal con-
ductors in present day television and multi-
channel telephony cables (or equivalent present-
day microwave links).

Euch fibre in such a glass cable would be a
composite structure measuring only about 0.1 mm
in diameter, with a central core of a slightly



differcnt glass only a few micrometres in diameter.

Each fibre would carry the communication
signals in the form of pulse code modulation of an
optical carricr wave. The optical wavelength
which at prcsent scems most likely to be used
is that generated by a gallium-arsenide laser in the
ncar infra-red rcgion (about 0.9 micrometre).
Although glass fibre with a thicker core of higher
refractive index and a thin cladding of low re-
fractive index has been manufactured in Britain
for some time for applications such as punched-
card and papcr-tapc readers for computers, such
fibres carry light in a multitude of modes, each
having a characteristic velocity, This spread of
velocities limits the effective modulation band-
width to a few MHz even for short<distance
working.

Tior long-distance broadband communication
it is essential that the fibre should be able to
carry only a single mode. This is made possible by
using fibre with a central core diameter com-
parable with the optical wavelength to be trans-
mitted, surrounded by thick cladding in which a
significant part of the single mode wave propa-
gates. New techniques are being develeped for
making such a fibre with the required high order
of dimensional perfection and quality control.

To provide experimental lengths of various
types of fibre, a special “pulling” machine has
been constructed at Dollis Hill and used to make
short lengths of fibre with a wide variety of di-
mensions. At present, the best glass available has
a loss 100 times higher than that which will be
necessary for an operational system, and in order
to develop the ultra-pure raw materials required
and to make and also measure the glasses of the
very high optical transmission quality required, the
Post Office has placed research and development
contracts with British Titan Products Ltd., Barr
and Stroud Ltd. and Standard Telecommunica-
tion Laboratories Ltd. The first batches of the
very pure glass-forming materials have recently
been prepared.

The single mode pattern of propagation of
light has been demonstrated along short lengths of
fibre made from glasses at present available, using
a simple audio frequency test signal to modulate a
helium-neon laser at a visible red wavelength
(about 0.6 micrometre). Extension to longer
lengths of fibre and wider signal bandwidths will
require glass fibres made from the high purity
oxides now becoming available for the first time.

OVER

Above: A close-up view of the polished sample

of optical glass. Below: The diagram shows

the formation of the glass fibre cable. Each fibre, of
which there would be several hundreds, would

be able to carry thousands of times more
information than a pair of copper wires in the

present cables.
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Right (above): The experimental fibre pulling
machine showing a composite rod being fed
intoc a miniature oven. The fibre is pulled

by the constant-speed capstan-drum and pinch
roller at the bottom of the rack. Right (below):
A close-up of the capstan-drum and pinch roller.

Not only must the high purity be maintained in the
glass-melting and fibre-drawing processes, but the
growth of sub-microscopic scattering centres,
already shown to be adequately controllable in the
bulk glass, must remain so in the drawing process,
particularly at and near the core-to-cladding
interface in the fibre.

The Post Office is placing research and develop-
ment contracts with London University for
mathematical studies of the influence of scattering
centres on propagation in the fibre and also of the
problem of launching a wave with high efficiency
mto the desired single mode. It is also collabora-
ting with the Ministry of Technology and with
the University of Sheffield in closely related glass
material studies,

The repeaters, which will be required at inter-
vals of about a kilometre along each fibre, will
make use entirely of reliable low power solid-
state devices to convert the light into electrical
signals for amplification and then back into light.
These devices would comprise mainly silicon
avalanche pheto-diode optical signal receivers,
high speed silicon integrated circuit electrical
signal regenerative amplifiers, and low-power
gallium-arsenide laser optical signal senders.

Some indicatien ef the leng term capabilitics of
a guided optical communication system is given
by the fact that a bandwidth of only one per cent
of the optical wavelength is equivalent to a few
million megabits of pulse-coded information a
second. A simple repeater of the type outlined
above might be able to transmit several hundreds
of megabits a second.

Unlike the requirements for the repeater of a
co-axial cable system, the gain required for the
optical fibre repeater is basically independent of
bandwidth. For a large enough bandwidth, there
fore, an optical fibre system is expected to be
more economic than a co-axial cable system.

FFR




PRODUCING
TELEPHONE BILLS
BY COMPUTER

URING the past year, three National
Data Processing Service (NDPS) Cormn-
puter Centres—at Edinburgh, Derby
and Portsmouth—have been taking over
from existing Mechanised Accounting
(MATS) Units the preparation of telephone
bills for all provincial Regions except North-
ern Ireland.
The Portsmouth Centre, the first to become
operational, is responsible for billing subscribers
in the South Western, South Euastern and Eastern

Regions. By the end of July it had absorbed half’

Meter reading films
are shown on a
Recordak viewer
and Machine
Operator Sue Martin
punches the details
on to 80-column
cards at the Data
conversion centre.

By L. K. HINTON

At a new computer centre in
Portsmouth machines have taken
over the job of making out
telephone bills for nearly two
million subscribers

its total commitment of about 1,800,000 bills a
quarter. ‘T'here is now a temporary pause in the
transfer of work because of the 1968 Tariff Re-
vision,

There were four main reasons for introducing a
computer billing system. First, it would enable
substantial savings to be made in the staffing
of MATS Units and Area Accounts Groups.
Second, more MA'I'S machinery would otherwise
be needed to contend with trunk traffic growth
and to replace obsolete equipment. Third, a

OVER



computer system would improve revenue by
speeding up bill preparation and minimising delay
in raising call charges and, fourth, initial, final
and monthly trunk bills could be rendered more
promptly.

A limited computer system—known as Tele-
phone Billing Stages 1 and 2*—was introduced in
the London 'l'elecommunications Region in July,
1964, and run on the computer at Charles. House,
Kensington. This transferred to computer pro-
cessing the calculating and printing work then
being performed on punched-card calculators
and tabulators in the London MATS Unit, and
released spare MA'T'S machinery for use in the
expanding provincial Units,

A more comprehensive system—known as
Stage 3 Billing—was then developed by NDPS
teams of systems analysts and programmers. Its
principal feature was the creation of a main com-
puter file on magnetic tape, containing up-to-
date billing details for every subscriber—both
“standing” information (telephone number, name
and address, and quarterly rental) and “tem-
porary” information (call and other single pay-
ment charges accruing during the current quar-
terly billing period). It also provided for bills to be
addressed by computer so that they could be
dispatched direct from the Computer Centre to
the customer, for payments to be ledgered, and
for follow-up procedure to be initiated auto-
matically for bills which remained unpaid.

The Stage 3 system underwent exhaustive
program testing and system trials hefore it was
launched in the LTR North West Area in August,
1967. There were further proving tests at the
Portsmouth Computer Centre, including a period
when some of the Portsmouth Area bills were run
in parallel with the existing MATS systcm, before
it was extended to the provinces.

Live computer billing began at the Portsmouth
Centre on 1 October, 1967, and in the following
quarter nearly 180,000 subscribers’ billing records
were transferred to its computcr filcs. During the
next six months the rate of input increased to
double this figurc and at present more than
940,000 billing records are held in magnctic tapc
form at the Centre on 3,600 ft. reels of tape, each
of which contains full details for about 55,000
subscribers.

The points at which data is handled arc the
19 Tclephone Manager’s Offices in the three
Regions concerned, the MATS Units at Cardiff,
Oxford, Cantcrbury and Portsmouth, the Data

*See the Spring, 1965, issue of the Fournal

Above: Machine Operator Claire Sanger operates
the 40-column card mark-scanning machine

in the MATS Unit. Below: Machine Operator
Garry Craig at the controls of one of the expeditors
used to insert telephone bills into envelopes fer
direct despatch to the customer.



Machine Operator Roger
Tutton at work on one of the
40-column card readers in
the computer room.

Conversion Centres (DCCs) at Bristol and Ports-
mouth, and the Correction and Editing (C and E)
and Computer Units at the Portsmouth Centre.
The activiies of the MATS Units and Area
Oftices are co-ordinated by three Regional Com-
puter Liaison Officers.

The first task under Stage 3 Billing is to set
up a main computer record for each Region con-
taining details of subscribers’ names and addresses,
rentals, tariffs, meter readings, connecmon dates
and deposit information. Broadly, this is done by
using punched cards to convert existing manual
records held in TMOs and MATS Units into a
form suitable for transfer to a magnetic tape file
in Area, exchange and telephone number order.

T'his process—actually a series of minor pro-
cesses—is controlled by a specially-designed suite
of computer programs known as the TB 3 Con-
version Suite. Billing information extracted from
Area Accounts Group records is punched into
8o-column cards at the appropriate DCC from
coded addressograph plates and other listings and

read on to magnetic tape, togcther with MATS

Unit information from
punched card rccords.

Once this main file of “standing” information
has been set up, the way is clear to keep it up to
date each day by adding to it details of call and
other charges and by recording changes that take
place on each installation. The main streams of
input are ticketed calls, advice notes, meter
readings, payments and amendments.

The ticketed call input consists of trunk and
local call tickets (40-column cards) made out at
cxchanges in respect of operator-controlled calls.
The MATS Units rcceive these from telephone
exchanges, the bulk of them direct, and by means
of “marked scanning” machines convert the
information on cach card into a pattern of punched
holes reptresenting the numbers and marks entered
by the telephone operator. They then send the
punched 4o-column cards in daily batches to the
Correction and Editing Unit.

cxisting 40-column

OVER



All other

input streams are in 8o-column
punched-card form. Advice notes, meter reading
schedules and films, payments (counterfoils of
paid accounts) and amendment documents are
sent to the DCCs daily by the Area Offices they
serve. From these documents the DCC operators

use International Computers and Tabulator
punching machines to prepare 8o-column punched
cards containing the information to be carried to
the computer file. Because of the need for accut-
acy, the punching is then checked by other opera-
tors using ICT verifying machines. The punched
8o-column cards are then dispatched to the
Correction and Editing Unit.

Thus, every day, the Correction and Editing
Unit receives deliveries of both 4o-column and
8o-column punched cards from MATS and
DCC Units. The C and E Unit is responsible for
correctly presenting work to the computer in
accordance with a pre-arranged quatrerly billing
program. It makes up the punched cards into
separate daily runs for each of the Regional files
held on magnetic tape and passes them forward to
the Computer Unit for processing.

In the Computer Unit the computer processing

8

Left: 80.column cards holding information about
payments, meter readings and advice notes

are fed into a reader in the computer room. The
Machine Operator is Graham Watts. Below: The
Analex printer, operated by Antony Jolliffe, is
used to print telephone bills, trunk statements,

operation is divided into tluee main stages—
Duata Vet, Main Process and Print. Each of these
is controlled by a set of computer programs held
on magnetic tape. The first stage—Data Vel—
consists of reading on to a magnetic tape the in-
formation subruitted on punched cards, vetting it,
rejecting invalid data and, in the case of 4o-
column cards for trunk calls, automatically divert-
ing any cards requiring call destination informa-
tion to be punched in them for subscribers who
need these details on their trunk statements. The
machine used is an Uptime card reader which
operates at speeds of up to 2,000 cards a minute
and transfers call details on te a magnetic tape.
The 8o-column cards are read in a similar
manner, on a separate ICT reader which handles
up to 6oo cards a minute. Details from these
cards, too, are transferred on to a magnetic tape.
The information on the two Data Vet tapes is then
merged together and transferred to another tape.



Machine Operator Chris
Rundle (nearest camera)
at the Computer Console
with magnetic tape

decks in the background.

At the Main Process stage the recorded data is
sortcd down to telephone exchange and number
order and the output tape resulting from this
run is used to update the main billing file. The
new information is recorded on the main file, any
nccessary mcter readings and other calculations
arc carried out and derails are extracted of any
bills due to be rendered and reminders to be sent,
together with statistics and listings required by the
Area Office.

This is all done at very high speed. The arith-
mctic unit in the English Electric LEO 326 com-
puter, for cxample, adds two ten-digit numbers in
four-millionths of a second and information from
tapes is transferred at a rate of more than 9o,000
characters a second.

An updated main file record is produced on a
new sct of magnctic tapes, together with a further
set of tapes containing the bill and other informa-
tion due to be printcd out that day. The data on
the billing tapes is then sorted and edited so that it
is in the order required for printing.

Computer processing has then reached the final
print stage which consists of reading the billing
tapes and printing out bills, statements, rcports
and so on, on two Analex printers at specds of up to
1,000 lines a minute.

After being printed, the bills, statements and
rcminders, which have been produced on con-
tinuous stationery, are guillotined. The Correction

and Editing Unit then examines all the reports
printed by the computer and initiates action to
correct any errors in bills revealed by the inbuilt
program checks. The Computer Unit then en-
velopes the bills, statements and reminders and
dispatches them direct to subscribers.

Inevitably, with such a comprehensive computer
system there have been some set-backs, but over
all progress to date has been satisfactory. This
could not have been achieved but for the willing co-
operation of staft in Area Accounts Groups and
MATS Units who had already had to face a
series of major procedural changes in recent
years.

The present Stage 3 system of computer billing
is by no meuns the [inal version. The facilities will
be extended in due course to embrace other aspects
of Area accounts work, for example. telex and
private circuit billing,
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Camera ar the Switchboard

Close studies of movie film of telephone operators handling “calls”
are helping the Post Office to simplify switchboard procedures

By F. Y. DUNSTAN and R. W. SCOTT

administrations in the world to use

cine film as a work study tool to examine

the way tclephone operators handle trunk
calls.

The aim of these studies, which starred early

in 1966, is to spced the conncction of calls and

THE British Post Office is onc of the first

simplify opcrating work by using the most efficient
methods. Alrcady more than twenty films have
becn made and an interim simplified method of
handling trunk calls has been introduced as a rc-
sult of the investigation.

Today, although almost 8o per cent of sub-
scribers have subscriber trunk dialling facilities,

Left: A cameraman of the
Post Office photographic
unit filming a switchboard
operator at work at
Shoreditch Telephone
Exchange. A similar
camera is being used to
make the special work
study films of operators
handling simulated
telephone calls at the
Rodwell House Telephonist
Training Centre. These
special films, shot at

32 frames per second,

are being used to examine
switchboard procedures

in minute detail.

Above: Six frames from
one of the worlcstudy

films made at Rodwell
House Telephonist Train-
ing Centre.



about 400 million trunk calls are still con-
nected manually each ycar by about 50,000 tele-
phonists.

Switchboard operations in the past have been
timed satisfactorily for most purposes by stop
watch, but when quick hand movements need to be
measured in isolation, especially simultaneous
right and left hand movements, the stop watch
method is inadequate.

Micromotion film analysis—as the new filming
technique is called—can be used to record these
operations in minute detail and to time them with
equal accuracy. It consists of filming a process or
movement and later analysing the film frame-by-
frame. For this purpose eacl: physical movement
is classified according to its purpose and given a
name such as “grasp,” ‘‘hold,” “position,” “use”
and so on. Even the simple action of stretching
for a pencil and writing will be made up of about
six such movements (each of these kinds of move-
ment is called a “therblig,” a word derived by
reversing the name of the originator of the system,
F. B. Gilbreth).

The experiments are being carricd out at the
Rodwell IHouse Telephonist Training Centre in
London where an experienced operator is filmed
connecting simulated calls. The films, made by the
Post Office’s photographic unit, are shot at 32
frames a second. The time taken by each separate
movement is measured with great accuracy by
counting the number of frames exposed by the
camera while the particular movement is bcing
made. The same method is used to determine
the extent to which the operator uses each item
of equipment on the keyshelf.

At the time of filming, simulated customer-
operator conversations and other operating
sounds are recorded on a portable tape recorder,
modified so that “blecp” sounds can be inserted
on the tape at certain points in calls to assist in
synchronising the rccording and film. (The overall
running speeds of both the film and tape for a
“take’ have been checked and found to be with-
in two per cent of the stop watch time.)

After the films have been developed they are
run through a4 work study projector and each
hand movement on the film is interpreted and
placed in its appropriate ‘“therblig.” The re-
corded audible activities are analysed and timed
by stop watch. Finally, the information obtained
from both film and tape is recorded on simul-
taneous motion cycle (SIMO) charts specially
designed for the purpose.

The subject of the first film investigation was
the operating procedure for connccting straight-
forward trunk calls, that is, thosc on which no
special facilities, such as transfer of charges, are
requested (most of the trunk calls handled at the
switchboard are still in this category). It was
found, on analysing thc SIMO charts, that on
such calls the operator spends about 18 per cent
of the handling time in conversation with the
calling subscriber and makes use of the equipment
for about 82 per cent of the time.

The unproductive activities can be readily
identified from thc SIMO charts. Examples are
the need for the opcrator to hold the ticket with

OVER

Equipment %, time equipment in use

Pen 317
Dial 20.1
Routing file 10.9
Calling cord 6.5
Answering cord 4.1
Speak key 3.9
Ticket clip 2.1
Timing machanism 1.7
Dial key 0.6

Total 8.6

This table shows the percentage of the time that
different pieces of equipment are used by an opera-
tor connecting a trunk call. The operator uses the
equipment about 82 per cent of the time and spends
only about I8 per cent of the handling time in con-
versation.
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The special film projector used in work study.
The film can be run one frame at a time while
hand movements are interpreted and entered
on the SIMO chart.

the left hand while writing with the right, because
of the slippery surfacc of the keyshelf; the need to
move the ticket clip before the operator can enter
her initials on the ticket; and the added difficulty
caused by thc routing file and dial being at ex-
treme oppositc cnds of the keyshelf.

As an cxpcriment, an operating position was
modified to minimisc unproductive activities.
Then further micromotion film analysis was used
to determinc the cffectiveness of the changes.

The ncxt stage was to see whether the operating
method could be improved. The SIMO charts
showed that 40 per cent of the time to set up a call
was taken up after the connection to the required
number had been established—that is, after the
start of ringing tone. This was because the opera-
tor was rcquired to carry out three further tasks
—to start the timing mechanism, to monitor the
call and to enter the time on the ticket.

Although these operations took only about
six scconds, they could not be completed until the
called subscribcr answered. Statistical analysis of
obscrvations indicated that, on average, sub-
scribers take 18 seconds to answer and that it
was difficult for operators to use this waiting period
effectively by working on other calls.

As a result of investigation to see whether these
thrce tasks could be eliminated or carried out at
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% time on each
activity
Therblig Example of typical Left Right
therblig movements | hand hand
Use Rotating dial 8.0 3789
Transport Moving cords 9.2 18.3
loaded
Transport Moving the hands 14.2 NIL
empty only
Hold Steadying ticket 35.9 NIL
Grasp Seizing plug 1.6 NIL
Position Locating pencil in 0.5 1.4
dial
Release Releasing plug 0.6 0.1
Select Choosing the 24 NIL
correct VIF pagein
the routing file
(Total hand (72.1) | (57.7)
movements)
Unavoidable | No hand 27.9 42.3
delay movements
Totals 100.0 100.0

A breakdown of the operator's hand movements
while connecting a trunk call. Atthough the opera-
tor in this case was right handed it was found that
she used her left hand more than her right (she held
a pen in her right hand throughout the call). Since
the only effective therblig is “use’” the aim of the
worlk study exercise is to minimise all the other
activities. A “Transport loaded” is a carrying move-
ment and a “Transport empty'’ a motion to or from
an object to be carried.

an earlier stage in a call it was found that the
timing mechanism could be modificd to start auto-
matically when the called subscriber answcred;
that routine monitoring could be dispensed with;
and that the appropriate charge rate could be
entered on the ticket earlier during thc serting up
process. The operating work in sctting up a call
could, therefore, be considercd as completed on
the receipt of ringing tone—at which point the
operator could leave the circuit and take the next
call,

Micromotion film analysis is playing a big part
in helping the Post Office to simplify procedures
and also helping to discover ways of improving
the design and layout of equipment.

—————— THE AUTHORS

Mr. F. Y, Dunstan is a Principal Telecammunications
Superintendent, and Mr. R. W. Scott a Chief Tele-
communications Superintendent in the Management
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The cableship HMTS Monarch arrives at Kristian-
sand harbour, Norway, after completing the laying of
the UK-Norway cable,

Mounarch, recently completed laying the

new submarine cable system between
Britain and Norway the event marked an
important milestone in the development of
communications in Europe.

The new cable system, which can carry up to
480 telephone circuits, is now bringing much-
nceded rclief to the international traflic routes to
Scandinavia and on 26 August enabled inter-
national subscriber dialling to be introduced
between Britain and Norway. It also provided
additional circuits on traffic routes to Stockholm
and Copenhagen.

The successful completion of this new cable and
its very satistactory technical performance is par-
ticularly encouraging at a time when even longer
systems with the same frequency range are being
constructed and when plans are in hand to bring
to fruition within the next few years the 1,100~

WHEN the Post Office cable ship, HMTS

I,200-circuit systems agreed upon at the 1967

North Sea Cuble Conference.

The new Britain-Norway cable is the first of two
new cable systems recently laid between Britain
and the rest of Europe. The second was laid early
in August by another Post Office cable ship,
HMTS Alerz, to the Netherlands. A similar sys-
tem was also laid in December, 1967 between
Tuckton Bridge, near Bournemouth, and St
Helier, Jersey, to meet circuit requirements on the

New Cable
to Norway

By J. B. HOLT

The new 480-circuit UK-Norway
cable has brought relief to the
traffic routes to Scandinavia and
ISD between Britain and Norway

national traffic routes to the Channel Islands.

The expanding growth-rate of international
telephone traffic is emphasised by the fact that the
North Sea Cable Conference in London in 1961
recommended installing a 120-circuit cable to
Norway and a 120- (or possibly 240-) circuit cable
to the Netherlands. By 1963, when these cables
were to be ordered, it was clear that many more
circuits would be needed over the planning period
and so the contract subsequently placed with
Submarine Cables Limited (SCL) was for cables
with a capacity of 480-circuits.

The sudbmerged repeater proposed for these
cables was a development of a then existing design
for a 420-drcuit repeater, two of which were to be
installed by SCL in 1y64 in the Anglo-Belgian
cable between St. Margarets Bay and La Panne to
make it the first international cable in the world to
be equipped with repeaters operated by transistors
instead of thermionic valves.

These 420-circuit repeaters, and repeaters sup-
plied by SCL in 1967 as part of a new 480-circuit
cable between Denmark and Norway, all used
specially-selected commercial transistors. For the
cables ordered by the Post Office, however, a new
range of long-lifesilicon planar transistors—known
as the 4Az series, developed and manufactured in
a special production unit at Dollis Hil! by the Post
Office Research Department and rigorously tested
and mspected for adequate realiability—was
employed in the repeaters.

The submarine cable teamed with these 480-
circuit repeaters is of the co-axial construction, now
conventional for wideband submarine system use,
with the inner conductor separated by solid poly-
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A technician examines the internal units of a
repeater forming part of the new UK-Norway
cable.

ethylene dielectric from an outer conductor having
an 1nternal diameter of 0.935-inch.

The choice of this cable size instead of the o.62
inch diameter cable which had hitherto been used
extensively in the North Sea, was determined
largely by the relationship between the outer
cenductor diameter of the cable and the overall
system cost. In simple terms, the larger the circuit
capacity required of a submarine cable system, or,
in other werds, the wider the operating frequency
range, the larger is the optimum outer conductor
diameter required for minimum overall system
cost.

The chief factor is the lower electrical loss of the
larger cable which also helps to make possible,
particularly in North Sea cables, a proportionate
reduction in the allowances that have to be
included in the system design to cope with the
disturbing effect of the large sea temperature
variations on the transmission characteristics of
the cable.

The use of this 0.y35-inch cable leads to a
nominal spucing between repeaters of 8.5 stature
miles for the 480-circuit systems. The actual over-
all diameter of the cable is, of course, larger than
0.935-inch by reason of the steel wire armouring
provided on the outside as the strength element
and as protection against damage.

The cable to Norway is by far the longest of the

new 48o-circuit cables to date, being just under
460 statute miles long and incorporating 53 sub-
merged repeaters. Because it is so long, four sub-
merged equalizer units, spaced uniformly along
its length, are also connected into the cable. These
equalizers are necessary 10 COITECt E€XCESSLve
deviations from the desired electrical performance
of the cable system and are set to give the required
correction before being laid with the cable accord-
ing to the results of measurements made during
the laying operation.

The process of setting an equalizer is generally
done by constructing and wiring into the equalizer
unit the necessary corrective networks. This is a
very flexible arrangement but carrying it out and
the subsequent re-sealing of the equalizer against
the ingress of water can take several hours.

Since this time factor becomes more critical as
the spacing between repeaters is reduced, SCL
decided to use factory-sealed equalizer units con-
taining pre-determined corrective networks so
arranged that about 600 different combinations are
possible.

In use, the most appropriate comhination is
selected by relay contacts controlled by direct
current signals applied over a control wire from
the outside of the unit. Once it has been confirmed
that no better combination can be set up, the
selected networks are connected permanently into
circuit by blowing short-circuiting fuses placed
across the relay contacts.

The terminal points of the Norway cable are
Scarborough, where the transmission and power
feeding equipment is housed in the modern
ATE/TRS building recently erected in preparation
for the transfer from manual to STD working, and
Kristiansand, in Southern Norway, where the
terminal equipment has been installed in a specially
constructed repeater station.

All the installation work and the laying of the
two shore end cahles was completed well in
advance. Shortly before the start of the main
crossing of the North Sea, HMTS Iris lifted the
Scarborough shore end cable in Cayton Bay and
prepared it for Monarch’s arrival. This proved a
very worthwhile operation since the cable was
found to be already well covered by shifting sand.

The Danish cable ship, Peter Faber, lifted and
buoyed the Norwegian shore end and also placed
temporary navigational marker buoys in the nar-
row entrance to Kristiansand Fjord. During the
cable laying opecration the Norwegian Naval
Research ship, HU Suerderup co-operated with
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Maonarch to provide the sea temperature informa-
tion required by the transmission engineers.

The loading into Menarch of the cable, repcaters
and cqualizers at thc SCL Greenwich factory and
the jointing of the repeaters and equalizers ro the
cable took 20 days, slightly less than cstimated.
The total load amounted to some 4,800 tons—a
maximum load for Monarch to the extent that it
was nccessary to cut down to less than normal the
amount of fucl and fresh water taken on board in
order to keep the cable ship above her loading
matks.

The cable was subsequently laid along the
prescribed routc in a continuous operation lasting
just under five days. The whole of this work was
carried out under the direction of an SCL project
team, observed by transmission engineers from the Repeaters for the UK-Norway cable in the centre
Norwegian Administration and from Telecom- l‘as?'e of g cabnesigp HMIERohoreh wriorta

A A . 5 aying.
munications Headquarters’ Network Planning and
Programming Department. After the lay had been ——-———THE AUTHOR
completed on 16 June, an extensive programme of Mr. J. B. Holt is Assistant Staff Engineer in charge of
testing and adjusting the overall system was the Undersca Cables System Branch of the Network
carried out in time for the system to be handed Planning Department in Telecommunications ead-
over to the operational departments on 26 July. | 9"

I o
G w5y

A submerged repeater for the
new cable being inserted ina
pressure test vessel. Tests can
be carried out at pressures up
to five tons a square inch.
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PILOT SCHEME FOR A

MULTI-PURPOSE
LOCAL NETWORK

View of the central station equipment serving the experimental distribution system at the Post Office
laboratories, Wembley. Assistant Executive Engineer, Mr. M. H. Howard, adjusts programme levels.




By S. H. GRANGER, C. Eng., MIEE

ENGINEERS foresee the future shape of

the national communication network as
an integrated system to meet all communi-
cation needs—television and radio, tele-
phones and high speed data,. First step in the
plan to realise this is a pilet scheme at Wash-
ington New Town, County Durham, which is
expected to start early in 1969.

The pilot project points the way towards the
ulimate replacement of the present sepurate
networks for each communication service by a
single network piped into homes and oflices
through long-lasting, high quality cables carrying
a wide range of frequencies. Post Office engineers,
such as the Senior Director of Development,
Mr. ]J. H. H. Merriman, and the former Engineer-
in-Chief, Mr. D. A. Barron, have forecast that
every dwelling would be linked by a single com-
munication pipe to a local distribution network,
linked in turn to a national network in which
ultimately all transmission and switching would
be carried out by coded electrical pulses,

Such an ambitious scheme will have to be
approached in a number of stages, and the whole
process of rationalisation could take more than
30 years, In the first stage it is necessary to gain
experience of installing and operating high in-
formation capacity, wideband systems in local
line networks. Initially, two underground cables
will be luid together in one operation—one cable
will form part of the public telephone system, the
other will relay TV and radio programmes from

At Wembley laboratories Technician Mr. S. J.
Humphrey installs a buried amplifier in a medel
of a joint box of the type to be used at Washington.

aerials at the exchange site to customers’ own
receivers, Both systems will benefit economically
from sharecd werk charges and common plant
such as ducts, trenches, joint boxes and cabinets.
This is known as a mixed cable scheme,

The Post Office decided in 1966 te put the

OVER

This diagram shows the location of broadcast bands and spare capacity in the line system to be piloted at
Woashington New Town. Outside the broadcast bands there is spare capacity equivalent to nine TV channels
of 625-line standard which could be used for TV ar high speed data traffic.
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proposal on trial as a pilot scheme in a new town.
Studies showed that such a scheme would be
technically and economically viable and that the
Post Office could offer the distribution of tele-
vision and sound radio at competitive prices using
current technology. The date of beginning the
Washington development and its planned rate of
growth were important factors in selecting the
town as the site for the first scheme.

Site of the pilot project will initially be at
Barmston, Blackfell and Sulgrave, three of 18
villages that will ultimately make up the new town,
and the services will be extended as additional
houses in the town’s estates are completed. At
Barmston the system is expected to be ready at the
end of 1968 to give immediate service when the
first of the village’s 1,350 homes is completed
early in 1969. It will serve 300 houses at first. The
village is scheduled for completion by 1971.

The transmission of wideband information in
local distribution networks is most economically
achieved using present techniques by means of a
co-axial cable system. The Post Office system makes
use of a distribution cable consisting of a single
co-axial pair on which wideband information is
multiplexed in a frequency range extending over a
considerable portion of the very high frequency
(vhf) band. This co-axial cable and the power-fed,
solid-state devices buried with the cable are likely
to be typical elements in the more advanced sys-
tems which may be introduced as rationalisation
proceeds.

At Washington the broadcast sound and tele-
vision services will be supplied to dwellings in the
form of aerial type signals, and customers may
use their own television receivers of any make
obtainable from retail suppliers or rental firms.
The Post Office system will operate over a fre-
quency range from 40 MHz to 225 MHz, including
the whole of television broadcast bands I and III
to which the majority of television receivers can
be tuned. Some dual standard receivers will
require a minor inexpensive modification (well
known to the trade) for the reception of 625-
line programmes in the vhf bands.

Initially the television and sound programmes

THE AUTHOR
Mr. S. H. Granger is Assistant Staff Engineer in the
Line and Radio Branch of the Development Department,
and is responsible for the local line transmission labora-
tory at Wembley. He Joined the Post Office as a youth-in-
training at Derby in 1935.

18

to be distributed will be BBC 1 and ITA on
40s5-lines and BBC 2 on 625-lines in broadcast
bands I and III together with the BBC Radio
I, 2, 3 and 4 and the Durham local-radio pro-
gramme in broadcast band II. Equipment will be
installed in readiness for the distribution of the
BBC 1 and ITA programmes at 625-line stan-
dards as soon as the duplicate services are available
in the area.

These services will use up only a part of the
vhf system’s potential capacity. Outside the broad-
cast bands capacity could be provided for up to
nine television channels of 625-line standard and
this may later be exploited for television, high
speed data, or any other service which may be
well suited to routing on this type of network.

The wideband network at Washington will
consist of three main sections—the central station
the main highway, and the distribution highway.
The central station will be located at the telephone
exchange where broadcast signals will be received
off-air and processed for application to the line
system. Television signals of 625-line standard
received in Broadcast Band V will be frequency
converted to a 625-line channel within the line
frequency band. A pilot signal will be generated
to serve as a lining up signal for all parts of the
network, as an aid to maintenance and as a refer-
ence signal for the automatic control of amplifiers
in the main highway.

The main highway will connect the central
stason to local line distribution cabinets, branch-
ing to serve the three Washington villages of
Barmston, Blackfell and Sulgrave. The co-axial
cable is rugged and resistant to water, having a
solid polythene dielectric and an outer conductor
of seam-welded copper of diameter 0.345 in.
Line amplifiers with a gain of 23db will be located
below ground at intervals of about three to four
hundred yards. These amplifiers will be power-
fed over the co-axial cable from the central station.

The distribution highways will supply the
connections between local line cabinets and
dwellings and a power source at each cabinet will
feed power forward to amplifiers in the distribu-
tion highways. Dwellings will be served by means
of branching devices in the form of transformers,
resistive taps, or directional couplers, depending
on their siting in the transmission plan. A cavity
wall box installation will be used at Washington
to serve a pair of dwellings. In addition to the
co-axial distribution highway and two branching
devices, the box also accommodates the through



telephone cable and the lead out pairs, one to each
dwelling.

Washington New Town—it will cest £1c0
million to build—will cover §,300 acres. At
present the population ef the site is 22,000 which,
it i1s planned, will grow to 80,000 by the year
2,000. More than 700 acres of land is being set
aside fer local industry.

HE experimental work for the Washing-
ton project was carried out at the
Wembley laboratory of the Line and Radio
Branch of the Telecommunications Develop-
ment Department. To simulate conditions
at the new town, the laboratory built a
model wideband transmission system com-
pletc with acrials and central station equip-
ment, the equivalent of about one mile of
coaxial cable, five intermediate line ampli-
fiers and several “subscribers’ distribution
points.

At Washington, television programmes
will be plped Into homes by cable. In the
experiments for this at Wembley the three
TV programmes, BBC | and 2 and ITV,
were applied to the model system but, to
simulate the heavicr TV loading likely in the
future, the 625-line colour signal from
BBC 2 was split into four outputs, cach of
which was translated Into separate chan-
nels.

The wideband transmission system of the
kind to be used at Washington is expected
to be increasingly in demand in new towns
where development corporations are plan-
ning to provide TV by cable in much the
same way as they will lay on gas, water and
electricity supplies to houses.

A laboratory model of a cavity wall box installa-
tion to be used to serve a pair of houses at
Washington. In addition to the co-axial
distribution highway and two branching
devices the box accommodates the through
telephone cable and the lead out pairs, one to
each house.

——HOW THE SYSTEM WAS PLANNED——

There will be six comprehensive schools, a
hospital, .ibraries, hotels and restaurants and a
modern shopping centre where people can shop
protected {rom the weather and away f{rom the
traflic. Recreational facilities will include youth
clubs, playing fields, a riverside park and a yacht-
ing and boating lake. 1t will be a space-age town
with a space-age communication system.

The Wembley laboratory specialises in
designing high frequency transmission equip-
ment for local line networks and investi-
gating new ways of exploiting the existing
telephone pair network. It has designed
systems which, by using frequencies above
those of speech, can be superimposed on
existing telephone circuits without inter-
fering with subscribers’ conversations.

The laboratory is at present working on a
subscribers’ carrier system which  will

enable more than one exclusive telephone
subscriber to be served by one pair of
wires, and a signalling system for trans-
mitting low-speed data.

P
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By A. CAMERON

+++ . this is the aim behind a new
management technique introduced in
Aberdeen Area, an outstanding example
of local initiative. While the new
technique is not generally used in the
Telecommunications Service and is not
appropriate for every situation, it has
produced some very interesting and
worthwhile results in Aberdeen

NCREASINGLY over the past few years

many people must have felt they were

being ground between the millstones of
quality and productivity.

It is natural, perhaps, to think of the two objcc-
tives as being mutually opposed and, superficially
at least, there is plenty of evidence to support
such a vicw, At thc opcning of Quality and Re-
liability Year in October, 1966, Sir Paul Chambers,
Chairman of Imperial Chemical Industries said:
“There is always the danger in drives for in-
crcased productivity that so much emphasis is
placed on quantity that quality and reliability are
regarded as of secondary importance.”

It was about this time that Post Office tele-
communications people in Aberdeen Area learned
of a new quality assurance concept called Zero
Defects*, the aim of which is to promote ‘“‘a con-
stant, conscious desire to do a job (any job) right
the first time!”

Zero Defects is trans-Atlantic in origin and was
given birth and nurtured in the sophisticated
world of the missile industry in Florida. Itis, in a
sense, a search for perfection and challenges the

*Zero Defects by Fames F. Halpin (McGraw Hill Book
Coinpany)

Mrs. Pamela Reid in the drawing office has a notice
in front of her desk to remind her to ‘do it right
first time’.



g/ €

o WHY IS THERE SELDOM
ENOUGH rime T0

QUA

8UT ALWAYS TIME TO
0O IT OVER 7

MR L R 1L

SECRET ADMIYIVE

CIVE YOUR WORK THE
SECRET ADDITIvE

QUALITY

Miss Sylvia Marcella, of the Accounts Department at Abcrdecn (left), draws attention to the
campaign notices. With her are (centre) Mrs. Pamela Reid of the Drawing Office and Miss

Elizabeth Wilson, a telephonist.

idea that a certain proportion of mistakes must be
accepted as inevitable.

The originators concluded that in some things
—those which affect them personally—people do,
in fact, seek perfection. For instance, will a man
who has a five per cent error rate on the job accept
short change five per cent of the time in his meney
transactions 7 Will he wear one brown and one
black shoe to work five per cent of the time? Or
wreck his car five per cent of the time he drives
it? Similarly, does he ever expect perfection from
other people? Would he simply shrug his
shoulders if his dentist pulled the wrong tooth, or
a mechanic at his local garage failed to replace oil
in his car during an oil change ?

Obviously, where the thing affects him per-
sonally he expects a high degree of perfection.
But on the job few people are fired for making
one or two mistakes a month. Besides, doesn’t
management expect a certain number of errors
and employ quality checkers, proof-readers and
the like just to spot mistakes ?

Here we have a double standard—one for
personal matters and another for the job. How
can it be overcome ? By motivating the employee
to take a personal interest in everything he does;
by convincing him that his job is as important as
that of doctor or dentist. So runs the argument.
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Zero Defects campaigns were mounted with
typical trans-Atlantic thoroughness in the missilc
and space industrics. The ideas spread to many
other firms and organisations, including Bell
Canada. Whatever one might think of the ap-
proach, it was impossiblc to rcmain unimpressed
by the sheer weight of the promotional cffort and
the fact that firms which are in busincss to make
money were finding it worthwhile to spend so
much on their Zero Defects programmes.

It seemed to us in Abcrdcen that here was
something from which we might profitably bor-
row. It might give us a project for Quality and
Reliability Year and help to ensure that in the
drive for increased productivity we did not lower
our quality standards.

We did not, of course, have thc rcsources to
conduct a full-scale Zero Dcfects programmce on
the American model, nor did wc think that the
same approach would be successful here. However,
there was one phase of the Zero Defects scheme
which seemed capable of being used as a self-
contained project through which attention could
be focused on quality. This was the part of the
scheme known as Lrror Cause Removal (ECR).

ECR is a tool to help the employce do cach job
right the jirst rme. It encourages him to identify
facilities, processes or pracedures which cause, or

OVER




Error Cause Removal liaison officers, each representing a division, take stock of progress. They are
Mr. Bob Anderson, Mr. Jimmy Leonard, Mr. Jimmy Miller, Mr. Jimmy Forrest, Mr. Frank
Clough, Mr. Bill Anderson and]Mr. Bob Hunter.

could cause, mistakes and which make it difficult
to perform error-free work. He does not have to
suggest corrective action but is welcome to do so.
Management can use the information provided to
eliminate the causes of error. An error cause may
be anything from a badly-placed light or tele-
phone to a badly-designed piece of equipment
or a faulty procedure. Anything which leads to
frustration and, therefore, to possible error may
be the subject for an ECR report.

It is fundamental to ECR that the supervisor
must take immediatc action to correct the situation
if possible. Experience shows that he can provide
thc solution himself in most instanccs. Failing
this, he processes the report through normal
channcls. Eithcr way—and whether the error
cause can bc climinated or not—thc employee is
advised speedily of what has been done and hc
can indicate whether he is satisficd with the find-
ings. Careful explanation is called for if the error
cause is simply imagined or cannot be eliminated
at the time.

The key to success lies in speedy handling of
reports and this is the only way in which intercst
can be maintained. Not more than two weeks is
allowed to elapse between the time an employee
submits an ECR report and the time the fault is
corrected or, at least, he is told what is being done
to correct it.

ECR is concerned with quality. It is designed
to identify and solve only those problems which
cause, or could cause, errors and is not to be con-
fused with suggestion schemes aimed at cutting
costs. Improved quality may, of course, result in
improved productivity as a by-product, but
sometimes it may involve additional costs.
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Literature on the ECR scheme was distributed
to Heads of Divisions in Aberdeen who were then
personally briefed. An ECR Liaison Officer was
appointed for each Division to help with organisa-
tion and serve as a focal point for enquiries. Staff
representatives were given an outline of the
scheme. Heads of Divisions personally explained
the project to their supervising officers who were
each given a copy of a Supervisor’s Guide and
asked to put the idea over to their staffs and en-
courage them to co-operate.

A personal letter from the Telephone Manager
was scnt to cvery cmployee. Posters were placed
at suitablc points and ECR report forms made
freely available. After about four months a mect-
ing of Heads of Divisions and ECR Liaison
Officers was held to take stock and plan further
action. The nced for a fresh impetus became clear
and a sccond lctter was sent to the staff, new
posters displayed and supervisors urged ancw to
make use of thc opportunity bcing presented
them.

The number of ECR rcports reccived does not
give a valid measure of the total effect of the
campaign, but the reports themselves do give a
useful indication of activity. So far, about 190
reports have becn received and of these almost
8o per cent have been settled by the supervising
officer.

Matters dealt with have ranged from improved
preparation of Ag67s (underground works dia-
grams) to the reduction of pay queues at a Tele-
communications Engineering Centre; from im-
proved mailing arrangements to the usc of col-
oured wire in a PVC cablc; and from a morc
suitable hcight for a canteen hot water boiler tap



to the provision of suitable facilities at the switch-
board for operators to place their handbags.

There have been numerous reports from all
fields—engineering, operating and clerical—about
procedures or facilities which were causing diffi-
culty. Many of the reports have dealt with small
matters. It is basic to the ECR idea, however, to
remember that employees are irritated by things
that may be inconsequential to the organisation
but loom large to the individual. Irritation leads
to frustration and frustration to errors.

Rcactions from the staff have varied from
enthusiastic acceptance to veiled cynicism. Those
who have put forward ideas have been compli-
mentary about the speed with which they were
given an answer, favourable or not. Some sections
have been more successful than others and have
developed further ideas for improving quality—
in the ficld of letter writing, for example, and in
conducting telephone conversations with cus-
tomers. One report says that: “staff seem perhaps
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The ‘quality’ notice catches Miss Marcella’s eye
every time she looks at her calendar.

more affected by ECR and quality and reliability
than they openly admit™.

Staft’ associations approved the project with
varying degrees of enthusiasm. Signiticantly, one
of the larger associations expressed a more posi-
tive interest after our “second shot™ than it did
initially. It supported the scheme with the pro-
viso that ECR reports touching matters appro-

How ECR works

N EXAMPLE of how Ervor Cause Remowval

has werked successfully in practice in the Aber-
deen Area is what happened when a member of the
Telephone Manager’s staff drew atiention in an
ECR report to the inadequacy of many of the works
diagrams preparved by workmen when laying under-
ground plant.

These diagrams—hknown as A9b7s—are used by
the drawing office as permanent records of plant
location. If the records are inaccurate, wrong in-
formation may later be given to contractors when
they are called in to repair or reconstruct roads,
with the result that telephone plant may be damaged
and service to subscribers interrupted.

The ECR report suggested that the trouble was
caused by the lack of appreciation by the workmen
of the wmporrance of the A967s and subseyuent
tnvestigation showed that this was indeed the case.
So, drawing office supervisors wvisited working
parties to explain precisely whar was nceded in the
drawings and dealt with any doubts or difficulties
on the spoi.

The Ay67s are now much mnore carefully prepared
and contain all the informarion which is needed.
Because the records are more accurare, the visk of
damage to cables and of intervuption to service has
been reduced and there is less frustration all round.

priate for discussion with the staff side must be
dealt with through normal channels of com-
munication.

While improved quality is the aim, we have
also seen ECR largely as an exercise in staff com-
munications. Besides getting home to more
people the message that quality counts, we hope,
also, that we have done something to strengthen
the supervisor’s position by showing the staff that
if something is bothering them, the supervisor is
the person who in most instances can put it nght

Several large firms in Britain have now in-
troduced Zero Defects schemes of one sort or
another and furtherance of ECR remains an im-
portant management objective in the Aberdeen
Area for 1968-69.
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A SATISFACTORY YEAR —

Business continued to expand and efficiency and productivity also increased,
says the annual report for 1967-68. Future prospects are bright

but a very big task lies ahead

cations Service in 1967-68 were gener-

ally satisfactory and the drive further
to improve efficiency and performance met
with success. But a very big task lies ahead
and much more has to be done before the
country has the telecommunications ser-
vices it ought to have.

This is the overall picture presented by the
Post Office Report and Accounts for the year ended
31 March, 1968.

A mcasurc of how cfficiency and productivity
are increasing is indicated by the fact that although

THE achievements of the Telecommuni-

Trainee engineers at the Post Office Training Centre, Bletchley Park, learning their trade

i | l (\1 )
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the telephonc system grew by 6.3 per cent over
the previous year and there was a 14 per cent
increase in trunk traffic, the total number of staff
employed rose by only 1.5 per cent.

“This increase,” says the Report, “was largely
due to an expansion of management effort madc
necessary becausc the Post Office has been under-
managed in the past. Despite this, we still expect
to achieve by the early 1970s our objective of a
5o per cent increase in the size of the system as at
March, 1967, with no more staff overall.”

Productivity on telephone installation work
again improved markedly and 37,000 more
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BUT A BIGGER TASK AHEAD

telephones were installed by about 1,500 fewer
staff. Telephone stations maintained per man
increased by 4.7 per cent compared with 2.6 per
cent in the previous year and there was a reduction
of 2,0c0 in rhe number of tclephonists in the
inland service due mainly to the extension of

subscriber rtrunk dialling, the conversion of
manual cxchanges to automatic working and
other measures adopted to improve productivity.

Here, in brief, are some of the achievements of
the Telecommunications services during the year
under review:

GROWTH OF THE BUSINESS
More demand

Growth in demand for telephone service in the
first six months was relatively modest but the
winter demand [er residential telephones reached
a very high level. There was also a rapid expansion
in trunk trafhc. Demand for new exchange con-
nectiens rose by 9.9 per cent (business by 8.9
per cent and residential by 1o.3 per cent). New
connections supplied totalled 793,000, the number
of connections in use increasing by 456,000 to
7.38 million — a rise of 6.6 per cent. In addition,
385,000 orders were met by taking over existing
installations.
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A Repair Service
clerk answering a
customer's com-
plaint. With this
system, specially-
trained telephonists
handle complaints,
leaving engineers
free to put faults
right.

More telephones and more calls

The number of telephones rose to morc than
12.1 million. Local calls went up by 6.7 per cent
to 6,880 million; trunk calls by more than 14 per
cent to 1,004 million and overseas calls by 16.§
per cent to 10.8 million. The proportion of trunk
calls made by STD increased from 59 to 65 per
cent and 49 per cent of overseas calls were dialled
by subscribers.

More than 850,000 additional lines were added
to the local networks connecting subscribers’
premises to exchanges—1§ per cent more than in
the previous year. Some 7,700 long-distance
circuits—a growth of 13.§ per cent—were also
added. By the end of March, 1968, there were
twice as many circuits in operation as in I1962.
However, even these were insufficient to prevent
cengestion in some parts of the system during the
busiest times of the day. In addition, 42,000
shorter-distance circuits were added—an increase
of 7.5 per cent.

PROVIDING FOR GROWTH
Record number of buildings

184 new buildings and extcnsions—including
162 telephone exchanges—werc completed, an
OVER



increase of 6 per cent on overall completions and
16 per cent for telephone exchanges. A record
number of 322 new buildings and extensions,
including 294 telephone exchanges, werc begun
—a 50 per cent increase on the previous ycar.

More competition

Two bulky supply agreements—for telephone
apparatus and for exchange equipment—expired
at the cnd of the year during which it was decided
to obtain future supplies of apparatus by com-
petitive tender. As a long-term policy, the Post
Office also decided to obtain exchange equipment
by competitive tender, agrecing with the main
manufacturcrs that the Telephone Exchange
Equipment Bulk Supply Agreement should be
extended while complex arrangements were
worked out for compctitive purchase (seeeditorialon
page 1.)

By the cnd of March, 1968, nearly three-quarters
of the exchange equipment and telephones and
ncarly one-fifth of telephone stores required by the
Post Office were being manufactured in the
development areas.

IMPROVING THE SERVICE

Improving the scrvice to cxisting customers
rcmained the first objective, and to good effect,
says thc Report. In the local automatic service the
proportion of calls not completed at the first
attempt was again rcduced, although in some

Central con-
trol at the new
PO radio
station at
Bearley. The
station can be
operated by
only two men.

places the plant was sometimes congested. In the
STD service, increcased failures due to congested
plant resulted in a slightly higher call failure rate.
But the average time-to-answer by daytime opera-
tors was reduccd for the fourth successive year.

The time to attend to faults in subscribers’
installations continued to go down and 80 per
cent of all faults were cleared on the day they were
reported.

More automation

Sixty-seven manual exchanges were converted
to automnatic working and by the end of March,
1968, automatic local service was available to 97
per cent of subscribers. STD was extended to a
further 364 exchanges serving 810,000 subscribers
and became available to 5.6 million subscribers
—76 per cent of the total.

More automatic equipment was installed in
London to improve international subscriber
dialling and to prepare the way for its extension
to more overseas countries.

Speedier service
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An appointments scheme by which telephones
are installed on dates agreed in advance with
customers, subject to plant being available, was
introduced in all telephone areas. By the end of
March, 1968, 40 per cent of erders were being
handled in this way, most of them for completion
within two weels. Sixty per cent of other orders,



This jointing machine, designed at the Post

Office Research Station, Joins wires in
underground cables move efficiently and rapidly
than conventianal methods. A number are on trial.

many for major installations, wcre complcted
within four wecks.

Better customer relations

To improve customer relations, an experiment
was begun under which full-time Post Office
representatives handle all the main tclecommuni-
cations business of some of the larger customers.
The aim is to help customers use telecommuni-
cations more effectively, to develop a better com-
mercial rclationship and to encourage the use of
ancillary facilities.

Information services expanded

Recorded telephone information services con-
tinued to be popular and were extended to other
centres. They attracted 250 million calls, of which
225 million were to the Speaking Clock. Several
new services, including those giving traffic and
weather information to motorists all the year
round, were introduced.

IMPROVING EFFICIENCY

The Telecommunications Regional and Area
offices are being reorganiscd to bring together
staff of different grades engeged on tasks with a
common end to produce an organisasion based on
the purpose rather than on the nature of work.
The new organisation will clarify authorities and
responsibilities for end results and emphasise
the corporate responsibilities of staff who con-
tritlaute separately according to their individual
skills.
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MORE BUSINESS — BUT LESS PROFIT

The Telecommunications Services made a
profit in 1967-68 of £35.3 million compared
with £37.7 million in the previous year.

Income rose by £43.3 million to a record
£485.1 million, mainly because of increased
business, offset by reduced charges to cus-
tomers from the extension of STD (£10.2
million). The return on capital fell froms
7.7 per cent to 7.3 per cent.

An analysis of the profit shows the same
general pattern as in recent years. The
profit on trunl calls (£59 million) was offset
by losses on telephone rentals (minus £21
million) and local calls (minus £19 million).

The past year was the last of the five-
year period for which the Post Office was
set a financial target of an 8 per cent net
return on capital. Although the trend has
been declining, the Telecommunications
services achieved an average return of
8.1 per cent over the period. This was
accomplished with no major increase in
tariffs since trunk calls rates were raised in
1963.

“Indeed,” says the Report, ‘‘charges to
customers were reduced with the extension
of STD. The service also had to absorb
rising pay and price levels amounting to
| nearly £70 million over the five years."

More productivity

The drive to improve the usc of manpower in all
fields continued. New working methods, better
managerial control and the use of labour saving
plant all contributed.

The use of work study techniques, including
micromotion film analysis (see article on pages
10-12) led to the introduction of a simplified
operating procedure for straightforward calls
handled at the switchboard. This should enable
calls to te dealt with more expeditiously and,
together with other proposals for streamlining
operating work in exchanges, promises substantial
savings in operating costs.

New managerial techniques for planning and
controlling the provision of external plant were
developed and brought into use throughout the
country. Methods were developed to improve
by so per cent the productivity of staft’ placing
cable in underground ducts.

OVER



Computers

Demands on computer services operated within
the Telecommunications business in support of
its research and development and other specialised
technical activities increased considerably. In-
terim relief was obtained by additional shilt
working on the main computer, by additional on-
line terminal facilities and by hiring bureau
computer processing time, Another computer was
ordered.

Preliminary studies indicated that the use of
computers in direct support of telecommunica-
tions management—mainly to assist operational
control and decision making—were feasible and
economic. Detailed studies were put in hand for
a number of computer systems—some on-line
(that is, directly accessible by data links) and
others off-line (processing recorded data)—all of
which are designed to interwork where necessary.

Automatic data processing oft-line computer
projects for telephone billing and stores control
were implemented, Preparation of telephone bills
by computer started in one London telephone
area in August, 1967, and by the end of March,
1968, it was operating in 30 telephone areas.
Some 20-25 per cent of customers were then
receiving bills prepared by computers.

A new digital PCM
exchange is being
brought into use this
year. It Is thefirst

of its kind in the
world to handle

live traffic.

Electronic exchanges

The second production clectronic exchange,
now standardised for the small-to-mcdium size
range, was brought into service at Brampton,
Cumberland. Orders for 72 of these cxchanges
were placed.

Trunk service

Several new types of co-axial and microwave
radio relay links with larger capacities, greater
reliability and lower running costs were brought
into service and the first pulse code modulation
links were installed.

Telephone directories

Plans were completed for using computers
and the latest photo-typesetting tcchniques to
produce telephone directories. These new facili-
ties, which will be introduccd in 1969, will reduce
the overall time taken to compile and print new
editions and, by introducing greater flexibility,
will enable the rapid growth in the systcm and the
changing public needs to be met morc quickly.
As soon as the new system comes into opcration
the first of the new directories for London will be
produced. Customers will be asked to compare
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Directory Inquiry
eperators at work. In [
1967-68, 140 million "
inquiries were dealt
with at a cost of £7m. |
Half the numbers i
could have been
found in the direc-
tories supplied to
subscribers.

them with existing directories before an indepen-
dent survey of their views is commissioned.

CURRENT DEVELOPMENTS

@ A new telephone kiosk, with large one-piece
glass windows, fluorescent lighting and a stronger
cash box—will be introduced (see pagc 000).

@ Trials began with Confraphone, a new unit
which will enable two groups of people in different
places to hold conferences by telephone.

@ Orders were placed for the Card Callmaker
which enables its user to insert punched cards
into the instrument to obtain numbers he fre-
quently calls instead of having to dial them.

@ Supplies were ordered of a new private auto-
matic branch exchange—the PABX 7 which will
accommodate between §o-100 extensions (see

page 30).

Research and development

An experimental digital electronic exchange,
was designed and built at the Post Office Research
Station for installation in the Empress Exchange
building in London (Suwmmier, 1968, issue of the
Journal). It is the first exchange of its type in the
world to handle live traffic and, if successful, will
encourage much greater use of PCM transmission
and hence reduce the need for many new cables
and roadworks.

Expanding demands for trunk traffic capacity
in the future continued to spur research into new
wideband media such as waveguide and optical
fibre systems (see pages 2-4 in this issue).

Telex

The Telex Service grew by 14 per cent and
reached 22,000 subscribers. The number of telex
calls, one third of which were overseas, increased
by 16 per cent. By the end of March, 1968, sub-
scribers were able to dial to 19 countries and 92
per cent of all overseas calls were then being
dialled direct.

Telegrams

A ncw automatic message relay centre was
opened in London to speed telegrams through
the capital.

Datel

The Datel Services were further expanded, the
number of stations increasing by so per cent to
about 1,900.

THE FUTURE

“The telecommunications Service should con-
tinue to expand rapidly,” says the Report. “Efforts
to minimise costs and increase profitability will
continue to be vigorously pursued and the new
target return of 81 per cent on net assets should
be achieved in the first full year after the tarift
changes approved since March, 1968.

“Improvements in the quality of service to
existing customers will continue to have first
priority. For potential customers the aim will be
to provide service for everybody as and when
required—already possible in a large part of the
system.”’
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THIS IS THE

HE Post Office is introducing a new private

I automatic branch exchange—to be known

as the PABX 7—which is intended for
rental by customers who need something larger
than the largest PABX 1 (capacity of 10 exchange
lines and 49 telephone extensions), but are not
likely to need more than 20 exchange lines and 100
extensions.

Hitherto, these customers have had to buy from
a contractor one or other of the approved large-
type PABXs 3 or 4 which start with a so-extension
capacity but can be enlarged in stages up to
several thousand extensions.

Although highly adaptable, these large systems
tend to be expensive (in terms of cost per exten-
sion) in the smaller sizes and manufacturers have
produced cheaper PABXs, for sale abroad, by
applying the simple ‘‘marker” switching system,
already used for the PABX 1, to a 100-extension
capacity design.

The Post Office has adopted a design by Stan-
dard Telephones and Cables Ltd., has arranged
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NEW PABX 7

By H. F. EDWARDS

An operator at the keyboard of the new PABX7.
Note the Trimphone-type handset. A headset can
be used if the operator prefers,

with the cempany for a few medifications to be
made and placed an initial order for 200 to be
supplied during 1969 and 1970.

Although the PABX 7 will be suitable for the
majority of customers, it has some facility limita-
tions at present, {for example, incoming exchange
calls cannot be connected over inter-PBX exten-
sions to other PBXs. Later versions will have the
full range of facilities.

There has for long been a demand from cus-
tomers for a larger PABX available on rented
terms, particularly from those whose businesses
have outgrown the capacity of 49 extensions of
the No. 1. Consequently, almost all the first 200
PABX No. 7s are already reserved and there will
be no difficulty obtaining renters for as many more
as can be obtained in the next few years, More-
over, there are so many thousands of PMBXs
(manually-operated branch exchanges) of this
capacity still in use that an annual demand for
some hundreds of No. 7s can be expected.

The PABX 7 utilises equipment of the “strow-
ger” type already widely used in PABXs Nos, I-6,
but more economically. The large PABXs 3 and 4
use the rather expensive two-motion selectors for
all calls made from extensions and the PABX 4
uses them also for incoming calls zo0 extensions.
The PABX 7 (like the PABX 1), apart from
momentary seizure and release in exchange calls,
uses them only for extension-to-extension calls
and calls dialled in from other PBXs. “Dial g for
exchange” calls are made and incoming calls via
the operator are connected by the cheaper single-
morion selectors (uniselectors) used as linefinders
in a marker system.

The reason for the limitation to 49 extensions



of the No. 1 design was that the capacity of an
ordinary uniselector is 50 outlets and one outlet
had to be used for another purpose, leaving 49
for extensions. In the No. 7, two of these uniselec-
tors are used, calls being switched by one or the
other, thus giving a capacity for connection to
100 extensions.

On a PABX 1, extensions have two-digit num-
bers, in the range 21-69, and the remaining first
digits are used as follows: 7—Direct lines to
another PBX; 8—“Dial-8 night service, 9—
Public exchange; o—PABX operator; (1 is not
used).

If the PABX 7 had used only two-digit numbers
there would have bLeen none left for the above
services so a three-digit numbering system is
used in which all extensions have the first digit 2
and the extension range is therefore 200-299.

The remaining first digits are used for: 7—
Direct hines to another PBX; 3, 4, § and 6—Direct
lines to additional PBXs; 8—“Dial-8” night
service; 9—Public exchange; o—PABX operator;
(1 is not used).

The PABX 7’s facilities are similar to those of
the PABX 1 but the No. 7 has the advantage, for
some users, that it can be connected over pri-
vately-rented direct lines to more than one other
PBX (for extension calls only on the present
design).

The capacity has so far been quoted, for sim-
plicity, as 20 exchange lines plus 100 extensions,
without any mention of the capacity for inter-
PBX lines. In fact, the figure of 20 represents the
total capacity for outside lines whether to exchange
or to other PBXs. Inter-PBX lines with dialling
facilities also eat into the capacity for 100 exten-
sions. For example, a PABX 7 with three such
lines would have its capacity reduced to 17 ex-
change lines and y7 extensions.

The design of the PABX 7 is interesting in
that the first of the two cabinets accommodating
the equipment comprises a self-contained PABX
of 9 outside lines and 50 extensions capacity—
almost the same as that of the largest PABX 1.
It therefore offers an attractive alternative to the
PABX 1 for future use. Whereas an exhausted
PABX 1 cannot be extended and must be replaced
by a PABX 7 or other larger PABX, an exhausted
PABX 7 first unit can be extended by adding a
second unit to bring its capacity up to 20 4 100.

It is possible, therefore, that eventually PABX 7
first units may take the place of 10 + 49 PABX 1s.
For the first few years, however, while the supply
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A front view of the equipment cabinets (doors re-
moved) of the PABX 7 recently installed at Ford
Motors in Leamington Spa.

is limited, all PABX 7s will be allocated to cus-
tomers who need to use both units immediately.

The physical dimensions of each of the two
cabinets of the PABX 7 are much the same as
those of the single cabinct of the 10 | 49 PABX 1.
The first unit is actually a little smaller and lighter
but the second unit is somewhat wider than the
PABX 1, although no heavier. Tt may be possible,
on redesign, to reduce the width and so minimisc
difficulty in handling through doorways and so on.

The PABX keyboard, about the size of a type-
writer, pale grey and green and angular in the
modern style, is entirely push-button operated,
except for the dial used for making outgoing calls.
The calling lamps and labels are enclosed in the
push-buttons so that the keyboard is similar to the
new one being introduced for the PABX 1. Since
the two hoards will then be practically identical in
operation, no fresh training problems should arise
when an operator goes from one to the other.

An early version of the PABX 7 has been in use
since March, 1967, serving the Brighton Head Post
Office. A few others of an carly pattcrn arc now
being installed to meet the pressing needs of sub-
scribers who have been waiting some timc for them.
The first of the main order are expected to become
available carly in 1969.

THE AUTHOR
Mr. H. F. Edwards, now a CTS in the Subscribers’
Apparatus  Division of Telecommunications Head-

quarters’ Marketing Department, foined the Post Office
as a youth-in-training in 1924.




Left: Ear} Mountbatten of Burma tries out the
Datel 300 Service, one of those on display at the
IFIP Congress in Edinburgh. Above: The Post
Office Datel modem No. 7, for the new Datel 2,400
Service, working for the first time with the

STC GH2I0 data terminal at 2,400 bits a second.

This article discusses some of the problems of the data transmission services
and takes a look at a few of the exciting possibilities for the future as .....

THE DATEL SERVICES GROW UP

HE Datel services operating over the
T existing telecommunications system
effectively and economically mect the
present data transmission requirements,
Together with the new services which are
planned, they will continue to do so for some
time to come.

However, in face of the growth of data traffic
there is an increasingly convincing case for a
number of specialised networks using common
transmission paths but separate switching points.

The history of public data transmission serviccs
has been one of adapting circuits designed to
carry telephone or telex calls to accommodate
data traffic. So, Datel 100 was restricted initially
to transmission at 5o bits (binary digits) a second,
matching the so bauds specification which was
agreed as a reasonable international standard for
interconnecting manually-operated teleprintcrs.
Now, however, speeds up to 100 bits a second can
be achieved on point-to-point connections al-

though still using existing telegraph signalling .
techniques. @
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By B. SLUMAN

Similarly, Datel 60oo—the first public data
transmission service over public telephone lines—
has been geared to a maximum guaranteed trans-
mission rate of 600 bits a second over any public
switched connection because of inherent difficulties
such as inband signalling systems and limitation on
the transmission of frequencies in the upper part
of the commercial speech band. This has not
detracted, however, from the fact that over the
great majority of connections (about go per cent),
the restrictions are not present to the same degree,
and so a transmission rate of 1,200 bits a second is
possible.

All along, the basic problem of providing data
services has heen that of setting up a new facility.
The Post Office has to suggest to the computer
industry what it can do and industry then designs
its equipment to use Post Office services.

This means that the Post Office must be ahead
of the rcquirement and commercially reasonably




sure that there is an adcquatc market for it. The
Post Office has had plenty of advice: almost
every technical and professional body associated
with the computer world has told it how such a
project should be undertaken.

Their welcome suggestions generally contain,
however, two basic wcaknesscs. First, they are
biased in one way or another dcpending on the
source. Rather more surprising is the second
failing: that they rarely take account of capital
cost and economic viability during the early
build-up period.

For the next few years, data scrvices arc likely
to remain based on the existing telccommunica-
tions system. Plans must, howcver, be formulated
now for the longer term. To this end the Post
Office is collecting the best possible information
from all sources on the likely future trends and
forward thinking, both nationally and inter-
nationally, in the use of computcrs and automatic
data processing.

The Datel 600 Service with the GPO Datel modem
No. I, being used in conjunction with a Cossor

visual display unit (in the background, right)
direct to a computcr,

Left: The new teleprinter No. I5 in use on the
Datel 100 Service now also available between
Britain and nine other countries. Above: The
Marconidata H6010 terminals and Potter line

on the International Datel 600 Service.

To take up again the historical development of
services, Datel 100 and Datel 6oo were quickly
followed by the first special quality private point-
to-point links for customers requiring transmission
rates greater than 1,200 bits a second. These are
supplied by Datel 2,000 under which the Post
Office provides the circuits, engineered to work
with customer equipment at speeds of up to about
2,000 bi:s a second.

At the right time, more public network services
designed to meet customers’ special needs, were
launched. For instance, demand for intermittent
remote computer interrogation has been met by
Datel 200, soon to be extended into the inter-
national field. Then, unattended answering facili-
ties were opened up to create greater flexibility.
This will he followed fairly soon by the next move
in computer-originated calling over the public
switched telephone network.

Date!l 300 has now been introduced for those
OVER
A popular use for the Datel 200 Service is to
interrogate a remote computer. The Service
uses a GPO Modem No. 2 (right) and teleprinter
terminal over the public switched network.

printer working with Post Office modems No.
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At De La Rue Bull’s time-sharing service centre
in London, a bank of GPO modems No. 2, each
linked over the public network to a modem in
a customer’'s office. The combination enables
the user to communicate with a computer.

organisational empires which need to collect data
of low loading from a large number of remote
points. With this innovation, the Post Office
provides the complete outstation equipment
whereas with the other services, the special data
media handling equipment—as distinct from
transmission equipment—is provided by private
suppliers. The outstation equipment comprises a
card-reader/numeric keyboard unit which will
normally operate over the public telephone ser-
vice. This will be followed by a paper tape and
edge-punched card version.

The next step in extending transmission services
will be the introduction of the Datel 2,400 ser-
vice to supersede Datel 2,000. This will see the
Post Office breaking away from mere provision of
circuits for a service of this rating and advanced
modems giving a guaranteed transmission rate of
2,400 bits a second will be used. This must needs
be over special quality leased circuits although
they are still routed through the same plant as
ordinary networked channels.

But Datel 2,400 will offer an important support
servicee. While based on relatively high-speed
facilities, it will provide for the user to switch to
the public telepﬁone network for standby alter-
native transmission rates of 600/1,200 bits a
second.

o 6 06 06 6 06 0 00 0 0 0 0 0 0 0
@ Aspart of the plan 10 expand the Datel services, ¢
coneraces have been placed for the manufacture

®of a further 16,000 modenss—the modulating
eand demodulating devices which convert com- @
puter language nto a form i wiich it can be g
passed over telephone civcuits.
® Half the new modemns will be for use with®
Datel 6oo and the vest with Datel 200. Most of g
them will be for computer bureaux chents who
® intervogate a distant computer from their own
® offices by teleprinter and for banks which are now ¢
setring up extensive dara nerworks over Post
Office circuats for computerising their accounting
® sysiems. ®
® © 06 06 ¢ 06 00 0 6 0C 0 0 0 0 o

This service marks an important stage in the
development of higher speed services over “im-
proved” speech type circuits but there will remain
a significant gap between the transmission rate of
the new service and rates attainable on the growing
network of wideband circuits. Post Office re-
search is working on means of reducing this gap by
achieving even higher speeds over “improved”
speech type circuits.

On the far side of the gap, work is going on to
permit more effective customer use of wideband
channels, whether over existing routes or on
other, specially-created sub-networks. The ten-
dency to date has been for users to transmit
unique traffic on wideband. Some national news-
papers, for example, have speeded up provincial
production by passing facsimile pages on such
routes,

The most exciting venture in this field has been
the Daily Express front-page transmission via
Early Bird and other centres to Puerto Rico (see
the Winter, 1967 tssue of the Fournal). This began
with a wideband link to the Post Office satellite
earth station at Goonhilly Downs. Data, speech
and telegraph can just as easily be used as the
unique load. Plans are also being made to set up a
switched network of wideband circuits covering a
frequency range 60.6 to 107.7 kilocycles for casual
or relatively short duration connections. The
Post Office also plans to introduce in 1969 two
new modems for use with the switched network
which will be designed to operate at 48,000 bits-a-
second.

The present Post Office systems were designed
for speech and teleprinter working. There are
also television circuits. The tremendous growth of
data traffic that is forecast and the special nature
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The new Group
Delay Measuring
Set. It is portable
and mains-operated. |

E
r

To assist in the rapid setting-up and main-
tenance of the growing nwnber of data circuits
of various types and speeds, the Post Office is
about to introduce a new Group Delay Measur-
ing Set for field use.

These sets will measure the differences in
transmission time which would be suffered by
the various frequency components of a pulse
type signal. Ideally, of course, there should be
no time difference so that the components of
the signal bear the same relationships to each
other at the receiving end of a circuit as they
do at the sending end. When necessary, group
delay equalisers can be inserted in a circuit to
correct for time differences.

The new set, which is being manufactured
by Bardic Systems Ltd., of Southampton, will
be portable and mains-operated, weigh about
40 1b and cover the frequency range 200 Hz to
600 kHz. This range includes the audio band
basic group band (for 48 kHz channcls) and
basic supergroup band (for 240 kHz channcls).
Accuracy of measurement is expected to be
plus or minus five microscconds at audio
frequencies and plus or minus one micro-
second above 20 kHz.

Each set includes sending and receiving
equipment so that one is sufficient for loop
measurements. When two are used for A to B
measurcments no return circuit is necessary.

of data messages indicate a case for a separate
dedicated network.

This network will almost certainly be a system
offering multi-speed facilities—rather than a
straightforward unispeed network—with rapid
set-up time and an appropriate tariff structure.
Consideration must also be given to improved
facilities for telegraph type messages offering
faster transmission times than are possible over
the existing telex service. Facsimile could also
grow to proportions justifying consideration of a
separate system.

Whatever traffic has to te handled, it is vital
for the basic and early planning of systems to

provide for extension into a complete national
network with full international compatibility.
Current effort is geared to determining what
facilities will be required; from this will spring
the necessary technological development.
Co-operation is particularly active with com-
puter equipment manufacturers who have special
access to Post Office lines for testing their
equipment. The same close links with customers
are encouraged, specially through the Post Office
Customer Advisory Services which, apart from
feeding information and guidance to the uscr,

enable official sources to keep in direct touch with
OVER
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developments elsewhere. Superimposed on all,
there are the important meetings of the various
international committees.

Having established a profile of customer re-
quirement for a dedicated data network, techaical
planning will be necessary to devise the service,
Costs can then be assessed and tentative tariffs
worked out which can be put to customers to
determine demand. The capital cost of creating a
new network must be justifiable in terms of addi-
tional or improved facilities and customer use
must be sufficient for a reasonable return to be
secured : that is only sound business.

It is debatable how far we are from the time a
separate network will be required. The Post
Office is examining every appropriate, enlightened
source. The intelligence gained will enable it to
continue to play a responsible part in creating the
most efficient and most economical communica-
tions service on an international basis.

This is the new portable data transmission
test set—called the Datel Tester No. | —which
Isused totest modems and to check data trans-
mission equipment and computer data links.

Designed to specifications faid down by the
Post Office and manufactured by Trend
Electronics Ltd. it comprises a transmitter
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o 10 keep pace with rapidly-expanding demand g
for data transmission services, the Post Office
recently commissioned an independent market
® survey to find out the hkely needs of business ®
o users for facilities to transmit digital and
analogue data over the next five, ten and 15
years. The survey will run in paraliel with the ®
® Post Office’s own research and development @
o Programme. &

A team of specialist consultants will interview
® cvery kind of organisation hikely to use data ®
® transmission—business and induserial  firms, g

medical and research establishments, univer-

sitzes, public utilities, Government departments
® and so vn—and also visit computer and allied @
o equipment manufacturers and professional insti-

tutions and trade assoctated linked with science
® and indusiry. ®
o 6 6 6 ¢ 0 06 0 00 0 0 0 0 0

and receiver of dc signals in which the former
generates a range of test patterns and the
latter synchronises them to display peak
distortion, bias distortion and error count.

The new test set is only 192 inches long,
nine inches wide and 11 inches high and
weighs only 38 [b.
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Left: Making a longitudinal cut on a small diameter cable sheath using the new Stripper Cable Sheath
No. 3. Centre: The No. 4 stripper being used to make a circumferential cut. Right: To makec a
longitudinal cut the No. 4 is tapped along the cable by hammer.

STRIPPING MADE EASY

By F. HAYTON

NEW cable stripper—to be known as the
Stripper Cable Sheath No. 3—which will
make both longitudinal and circumferential
cuts in cables up to one inch in diameter has
recently been introduced by the Telecom-
munications Development Department. A
similar tool for larger cables—the Stripper
Cable Sheath No. 4—is expected to be avail-
able for general issue by the end of the year.
The No. 3 will strip the sheath from # inch
to one inch diameter cables and, using a
special adaptor, from % inch diameter
cables.

Two independently-adjusted cutters are
set at right angles to each other and the depth
of cut can be finely controlled. The tool is
clipped on the cable and rotated to make the
circumferential incision. The “rotate” cutter
is withdrawn and the longitudinal cutter
lowered by turning the depth setsing wheel.
The tool is drawn along the cable and off the
end and the sheath can then be stripped off.

The No. 4, which looks like an elaborate
nutcracker, will be suitable for stripping
lead and polythene covered cables of between
one and three inches in diameter. Incisions
are made in both directions with the same

blade which is protected by a spring-loaded
guard. For the first cut, the tool is clamped
round the cable and rotated, the depth of cut
being controlled by a knob at the end of one
of the two handles. Adjustment for different
size cables is made by rotating the second
handle along the screwed rod linking the
two handles. The second handle is then
locked hy a spring catch.

To make longitudinal cuts in large cable
sheaths the tool is fitted with an “anvil”® so
that the stripper can be tapped along the
cable with a hammer.

*
Sir John leaves for [CL

Sir John Wall, Deputy Chairman of the Post
Office Board for the past two years, has retired to
take up appointment as chairman of both the
executive and holding companies of International
Computers Ltd.

Sir John, who came to the Post Office on second-
ment from EMI, the world’s biggest recording
company of which he was managing director,
played a Icading part in planning the reorganisa-
tion of the Post Office.

No successor to Sir John had been announced
by thc time the Fournal went to press.
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MISCELLANY

THE 101st PMG

Mr. John Stonehouse, MP.

R. John Stonehouse, MP, who became

Postmaster General on 1st July, is the

yo1st to hold the appointment and the only

Postmaster Genceral whose father—William,

a technician at Southampton and a branch

secretary of the Post Officc Engineering
Union—worked for the Post Office.

The new PMG’s close family links with the
Post Office do not end there. His brother William
was a teleprinter engineer at Southampton before
World War Two and his sister Kathleen worked
as a counter clerk in the Southampton Post Office.
And, for good measure, Mr. Stanchouse’s brother-
in-law, Mr. Tom Hayecs is a technician at the Red-
bridge Engincering Centre, Southampton.

Mr. Stonchouse. former Minister of Statcat the

Mr. Stonehouse replaces Mr. Roy Mason, MP,
who left the Post Office to become Minister of
Power after only 86 days as Postmaster General.
Only three Pestmasters General spent a shorter
time in that office than Mr. Mason. The record is
held by the Marquis of Coyningham (22 days
from 18-30 May, 1835), followed by Mr. Ormsby-
Gore, now Lord Harlech (69 days in 1931) and
Sir William Joynson-Hicks (78 days in 1923).

Yellow for Safery

S an aid to safety, the Post Office’s tele-
A communications transport fleet of
40,000 vehicles is to be painted golden yellow.

But the change from the present traditional
dark green will not happen overnight. The trans-
formation will take five years and be carried out
as new vehicles are introduced and vehicles at
present in use become due for repainting,

T"he change from green to yellow is one of the
most important decisions on safety which the
Post Office has made in recent years. Although

Post Office engineers were present when Submarine
Cables Ltd. demonstrated their new large-diameter,
deep sea co-axial cable for wideband international
submarine telephone cable systems off the west
coast of Spain.

Operations included the laying of production
lengths of 1.47 in. cable, camplete with dummy
repeaters containing electronic equipment; re-

covery from the sea bed in the region of an assumed
fault; and relaying and final recovery of all the
demonstration cable. The demonstration took place
on board the Cable and Wireless Ltd.’s cabie ship
Mercury.

Ministry of Technology, has been Member of |

Parliament for Wednesbury, Staffordshire, since
1957. Educated at elementary and secondary
schools in Southampton and at thc London
School of Economics, he was a dircctor and presi-
dent of the London Co-operative Scciety and in

1952 went to Uganda for two years to set up |
co-operatives there. Mr. Stonehouse has been a |
Parliamentary Secretary at the Ministry of Avia- }

tion, Under Secretary of State for the Colonies
and, in 1967, Minister of Aviation. He is married,
with two daughters and a son.




there is no statistical evidence to prove that the
dark green colour of the present engineering
vehicles is difficult to see, especially in rural
areas, and that it is one of the causes of accidents,
there is good reason to believe that this is the case.

There is plenty of support for the view that
golden yeltow is an effective safety colour. Inter-
nationally, yellow is recognised as an official
safcty colour and the International Organisation
for Standardisation interprets it as the colour
which warns of danger and attracts attention.

The Ministry of Transport says that yellow is a
conspicuous colour whicl has been recommended
for use on cmergency warning signs. The Road
Rescarch Labcratory believe that yellow will help
daytimc visibility considerably. The Virginia
State Highways Authority, USA, which says
scientific tests have proved yellow to be the most
conspicuous vchicle colour, gocs even further,
claiming that “the use of yellow will result in
dcfinite benefits from the point of view of safety”,

The German Postal and Telecommunications
organisation (whose vehicles are painted yellow)
believes that the colour helps to improve the over-
all safety of road traffic.

Road safety is obviously of great importance
to the Post @ffice and to the drivers and passengers
of the telecommunications fleet of 40,000 vehicles
which, each year, cover some 280 million miles
and suffers about 10,000 accidents. Of these
accidents, some 2,000 happen to stationary ve-
hicles.

The cost of the colour transformation will be
relatively small. Over a five-year repainting cycle
with the present green paint the cost is about
£500,000. Use of the yellow paint, which is a
little more expensive, will add f30,000 to the
bill—or about 15s. a vehicle.

When ke announced the change to golden yellow
in Parliament, the Postmaster General, Mr. John
Stonehouse, said he had no intention of changing
the red culour of the telephone kiosks.

New Kiosk has
only S0 parts

The first of the Post Office’s new-style tele-
phone kiosks—the Kiosk No. 8—were brought into
public service early in July. Appropriately, the
first was installed outside Post @thice Headquarters
in King Edward Street, Loncon, EC 1. The others
are in Palace Yard, Westminster; Shiel Road,
Liverpool; Broad Street, Dagenham, Essex; and
in the Lee Chapel North Shopping Centre,
Basildon, Essex.

The new kiosk has a number of new and attrac-
tive features which should make it popular with
the public. It has large windows of toughened
glass, is made mainly of cast iron, has only so
component parts compared with the 4oo parts of
the present kiosk, and is designed to reduce the
risk of vandalism and theft. All the surfaces are
easier to clean.

The Kiosk No. 8 was designed by Mr. Bruce
Martin for use in both rural and urban areas to
blend with modern as well as traditional architec-
ture. Tt will eventually replace the present kiosk,
designed by Sir Giles Gilbert Scott and introduced
more than 30 years ago.
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The scene in the Leeds University TV studio during a ““take.'” Vidicon cameras are being used.

University sets up closed

circuit TV system

HE Post Office has provided and installed

the interconnecting line systems for the

University of Leeds Television Service,
one of the first fully-operational closed
circuit television systems to be set up at
any British university.

The service, which has a full-time staff of
about 20, is being used by more than 30 depart-
ments to transmit programme material to lecture
theatres throughout the roo-acre campus and to
supplement live lectures. It is also being used to
investigate the application of television to all
aspects of the University’s educational work, in
ordetr to plan a regular service of teaching pro-
grammes.

Leeds University is already one of the chief
centres in Britain for research into the use of TV
for educational purposes—it has its own centre for

By H. HUDSON

tefevision research with a statf of seven. Apart
from its teaching role, the service is also being
used to provide training courses in TV production.

Discussions on the setting up of the service
began in 1963. Later, backed by a £50,000 grant
for capital equipment and a further £6,000 a
year for three years from the University Grants
Committee, plus its own resources, the University
converted an old warehouse into a TV studio
and equipped it with three industrial vidicon
cameras.

This studio building has since been internally
reconstructed and now includes a design office,
observation roem, a film cutting room and a
sound and vision control room. Telecine and
videotape equipment has been installed.

The VHT distribution system—the first stage
came into operation early in 1967—feeds about



Yiew of the studio at the
Leeds University tele-
vision centre from the
control room. On the
right are two of the
seven monitor screens.

40 lecture theatres. Specially designed 24-in.
receivers arc installed in selected viewing rooms
and thc nctwork at present feeds about 60
“master” and 45 ‘‘slave” monitors.

In addition, there is a contribution system
fceding the studio from 20 selccted locations or
injection points in the University. Both systems
have extension tclephonc facilitics to the studio.

The distribution system is a co-axial cable
VHF network giving nine channels spaced at
intervals of 10.§ MHz (as an expedient until
modulators developed to Post Office require-
ments arc available, threc channcls have been
provided using commercially-built modulators).
The vision and sound carriers are 6.0 MHz apart,
the sound being the higher in frequency. The
vision is vestigial sideband, amplitude modulated
to a depth of 67 per cent, and is negative in sense,
that is, it gives maximum power to linc when the
carrier is unmodulated. The bandwidth is adc-
quate for standard 625-line channcls.

The sound is frequency-modulated with a
deviation of plus or minus 50 kHz and thc un-
modulated carrier is transmitted to line 12 decibels
down on the unmodulated vision carrier. The line
amplifiers givc a maximum gain of 22 dccibels and
have cable cqualisation gain adjustments. The
amplifiers may be powered, locally or rcmotcly,
from a unit giving 12V d.c. and operating from a
240V so Hz supply.

Complementary to the distribution system,
internal wiring is provided for transmitting video
and sound signals between the ‘“master’” monitor

and any number of “slave” monitors within a
lecture room. The “master” connected to the
VHF system selects the required channel and
provides video and sound outputs to feed the
“slaves.” Scating capacittes range from 20 in the
smaller lecture rooms to 300 in the larger lecture
theatres and halls. The 25-in. screen monitors are

OVER

Students at Leeds University watch and listen to
a lecture on a ‘‘master’’ monitor screen in one

of the smaller lecture rooms. Large screen projec-
tion may be used in the new lecture theatre block
now being built.
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connected by way of fly leads to the permanent
complementary wiring.

The contribution cable system is an unamplified
network designed for one video and one sound
transmission to the studio centre from any one
of a number of contribution point locations by
way of balanced quad cables. At the contribution
point the video signal is injected via a fixed flat
gain amplifier to match the unbalanced 75 ohm
impedance of the mobile unit camera feeders to

The sound control room at Leeds is equipped with
a record player, tape recorder, monitor screen
and control console.

the balanced 140 ohm impcdance of the quad
cablc.

At the studio centre variable gain equalising
amplifiers are adjusted for that particular point
of injection. The circuits arc sct up periodically
using pulsc and bar cquipment to have “K”
ratings better than 44 per cent. The amplifier
control settings are rccorded so that subsequently
the circuits can be sct up quickly and without
test equipment.

The sound pair has low attenuation, and im-
pedance matching problems do not arise because
the impedance scen at the studio centre will be
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substantially that connected at the injection point.

The present system is only a beginning. Work
began at Leeds last year o a new lecture theatre
block which will incorporate a highly-sophisticated
permanent television centre for the University.
This will include two studios—one of 1,700
sq. ft. and the other of 1,000 sq. {t.—with associ-
ated control rooms, equipment maintenance and
technical stores. There will also be materials
workshops, design and graphics studios, film and
videotape recording rooms, offices, viewing and
scripts rooms and film cutting rooms. All 25 of
the lecture theatres in the block will be equipped
to receive TV through monitors or by large
screen projection.

THE AUTHOR
Mr. H. Hudson, C.Eng. MIERE, was development
engineer for the Leeds University television systems
described in this article. At that time he was an
Executive Engineer in the Line and Radio Branch. He is
now a Senior Executive Engineer in the Testand Inspections
Branch of GPO Telecommunications Headquarters,

TV SERVICE FOR
LONDON SCHOOLS

As the Journal went 10 press, Post Office
engineers were busy tesung the wiring and
co-axial cable circutts which have been in-
stalled for the Greater London Council’s
schools television service due to open in Septem-
ber to serve inittally 300 schools in Greater
London.

The London schools TV system is the biggest
closed circuit scheme in Britain and one of the
largest in the world., Up to nine 625-lne
channels are being provided from the schools
TV centre tn Laycock Street, N.1, all of them
passing over Post Office cables and amplifiers
Lo television sets i the schoels.

Seven channels will provide simultaneous
programmes produced by the Inner London
Lducation Authority in its own TV studios
as well as BBC and ITA programmes. The
Post Office is setting up a spectal maintenance
and repair centre Lo assist the schenie,

Eventually the London schools TV scheme
will be extended to serve some 1,300 schools.




Telecommunications Statistics

The figures below are for the complete financial year ended 31 March, 1968, compared with those for the
previous two years.

i Year ended Year ended Year ended
| 31 Mar,, 1968 31 Mar., 1967 31 Mar., 1966
Telephone service at the end of the year
Total telephones in service .. .. .. .. 12,112,600 11,391,600 10,720,000
Exclusive exchange connections .. .. .. 5,990,800 5,576,000 5,240,600
Shared service connections .. .. .. o 1,396,400 1,355,700 1,293,900
Total exchange connections .. .. .. e 7,387,200 6,931,500 6,535,000
Call offices .. .. .. .. .. 74,856 74,511 74,629
Local automatic exchanges .. .. . .. 5,926 5,838 5,687
Local manual exchanges .. .. .. 192 259 342
Orders in hand for exchange connections . . .. 240,500 220,800 227,100
Work completed during the year
Net increase in telephones .. .. .. 720,922 671,667 739,929
Net exchange connections prov:ded .. .. 793,323 746,979 808,477
Net increase in exchange COnneCtlonS .. .. 455,693 397,166 504,942
Traffic
Effective inland telephone trunk calls
(inc. SV effective) . .. .. .. | 1,064,000,000 930,000,000 841,000,000
Cheap rate inland trunk calls .. .. .. 234,000,000 207,000,000 186,000,000
Overseas telephone calls:
European outward . .. .. .. *9,888,000 8,454,067
Extra European: Outward . *943,000 788,682
Inland telegrams (inc. Press Serv1ce, Rail Pass and
Irish Republic) .. .. .. .. 9,305,000 9,968,000 10,892,000
Greetings Telegrams .. .. .. .. 2,390,800 2,471,500 2,575,000
Overseas telegrams:
Originating UK messages .. .. .. 7,196,065 7,196,998 7,192,000
Terminating UK messages .. .. .. 7,217,602 7,200,743 7,180,000
Transit messages .. .. .. .. .. 6,468,389 5,939,821 5,635,000
Inland telex:
Metered units .. .. .. .. .. 230,000,000 203,000,000 173,000,000
Manual calls . .. .. 114,000 112,000 80,000
Overseas telex calls (orlgmatmg UK and
Irish Republic) .. .. . .. *14,814,000 12,694,239 10,630,000

*Figures estimated
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The D200E 200 Baud Modem from TMC...

Meets latest CCITT Recommendations,

Compatible with a wide range of low-speed data equipment,
Fully transistorized —all silicen,

Plug-in modules —suitable for rack mounting,

Desk mounting case finished in two-tone grey.

Low price, quick delivery and, above all, the

TMC guarantee of quality based upcn experience.

For details, write to:

SALES MIANAGER, TRANSMISSION DIVISION, TELEPHONE MANUFACTURING CO. LTD
SEVENOAKS WAY, ST. MARY CRAY. ORPINGTON, BR5 3AD. KENT, ENGLAND
TELEX:28115 - TELEPHONE: ORPINGTON 27020 - TELEGRAMS & CABLES: BUBASTIS LONDON

The D200E Mademns are based upon GPO designs and are marketed vnder Jicence
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The Scopes
with the

b

Poous 1

i"l

OISPLAY UNIT D7100 D\‘NAMCO 9D OEiAY iwier B

,uv

TinEBASE 1X2

DEfNAMCD &

This is why we have:

— M Bright Line Auto

providing a bright trace at ali
sweep speeds and

an H.F. Stab contral to lock
@11 to the mast complex high
speed waveforms,

Precise nontrol of rrigger level.

|

B Selection of slope for
conventional trigyer operation
and a sync positien for
positive lock at high
frequencies — typically up to
100 MHz.

B A three position trigyer
coupling sclector for best
input time constant

B An internal or external trigger
selector and a - 20 external
position for best dynamic
range of the level control.

{ -l

Immaculate
Trlgger

The 71 series have more
plug-in advantages, and more
display advantages than any
other scopes in their price range.
These include:

{110 KV EHT for high brightness
displays.

[] Full 10 cio x 8 cm display area.
[] Wide range of X and Y plug-in
units — 38 MHz single and dual

trace, wide range and sweep
delay timebases, etc.

| "] Bench, rack mounting and
portable.

Oscilloscope

Xiv

[ 1 Practical control layout —
edsy Lo use.

| ] Suitcase proportions and
low weight for portability.

Write for further information to:
Dynamco Limited Hanworth Lane
Chertsev Surrey England.

Tel: Chertsey 2636.

PO. Type13A

World Wide Sales & Service.

DYNAMCO



AND IT'S
EVEN BETTER
*% THAN IT LOOKS

# Our new G450 is not just
. another linear amplifier-it's a full,
 self-contained 1.0 kW HF transmitter,
for CW. DSB, SSB and [SB service.
You den't need external drive units
with the G.450. In fact you can use
its exciter unit independently Lo
“ drive olherlinear ampiifiers.
But because the G.450 is value

% engineered for maximum cost

= effectiveness, it is simple, easy
' to operate and easy

J to maintain—and
f e i = it comes o you al the

. lowest price on
" the market for this
* class of equipment.
e For [ull details, contact—

o

T REDIFON LIMITED COMMUNICATIONS DIVISION
IRE D lFON Breombhill Read, Wandsworth, Lendon S.W.18. Tel: 01-874 7281
A Member Company of the Rediffusion Otganisation
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TYPE 62

FULL RANGE

7 TO |4 DAY DELIVERY

FOR INSTRUMENT ELECTRONIC

HIGH PRECISION MECHANICS AND AUTOMATION INDUSTRIES

TELECOMMUNICATIONS
MECHANICS

G.P.O. APPROVED

IMMEDIATE QUOTATIONS AND
TECHNICAL SERVICE

SHELF ASSEMBLIES

TELEX UNITS

P.C.M. TRANSIT JIG TYPE 42 TO 62 CONVERSION

THAMES ROAD, CRAYFORD, KENT
CRAY ELECTRONICS LTD TELEPHONE: CRAYFORD 26526
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resistors...
from PAINtoN

Choose from Triple Rated Metlohm Metal
Film Range, the finest Wirewounds or the
High Stability Carbon Series and know that
your equipment has the best resistors of
their type.

i

Painton & Co. Limited

KINGSTHORPE * NORTHAMPTON
Tzl: 34251 (10 lines) Grams: Ceil, Ncrthampton Telex 31576

AUSTRALIA Panton (Austalia} Piy. Lid. U.S.A. Painton Inz.  ITALY Painton Italiana. SWEOEN Svenska Painton A.B. BENELUX Painton S.A.
GERMANY Painton G.m.b.H.
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The new

"WESTMINSTER’

solid-state radiotelephone
..from PYE

designed for world markets

The new range of ‘Weslminster’ solid-state radiotelephones is
rcady for operation anywherein the world. Pre-production models
successfully endured every possible combination of adverse
climatic, regional, shock and vibration extremes {or over a year.
This exacting field-test programme has proved the ‘Westminster’
range of radiotelephones suitable for global operation.

The ‘Westminster’ range is type-approved in many countries;
dash, universal or motorcycle versions are available.

Pye Telecommunications Limited, Cambridge, England.
Telephone: 0223 61222 Telex: 81166

MR 43
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WE PROVIDE A GOMPI.ETE SERVIGE FOR
THE DESIGN AND MANUFACTURE OF
ELEGTRONIG EQUIPMENT & GOMPONENTS

Whiteley Electronic Equipment and Components are designed and
precision-built in the Company’s own factories. Every operation is
strictly controlled, every part is rigorously inspected and tested. Noth-
ing is left to chance—hence Whiteley’s enviable reputation.

WHITELEY ELEGTRICAL RADIO GO. LTD.

MANSFIELD . NOTTS . ENGLAND . Telephone: Mansfield 24762

ITELEY

ELECTRICAL RADIO CO. LTD.

/ .
7
7 '/’5/,’/@/ 7

London Office: 109, Kingsway, W.C.2. Telephone: Holborn 3074

TELEX

R. W. Barton 70s net

The increasing use and importance of Telex equipment on an inter-
national scale has led to a demand for a more comprehensive treatment
of this subject than is given in the boolk TELEGRAPHY. This book
provides a detailed study of the Telex system of the British Post Office
and the methods adopted for inter-working with the Telex systems for
other countries. Primarily for engineers and students, it will also be
valuable to those engaged in traffic and operational aspects.

Pitman
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GENERAL

and the power
of speech

Internal telephone communication systems cai! for the same degree of reliability as
for national networks. Pirelli General manufactures a range of multipair and multi-
way internal telephone cahles which are stocked for immediate delivery.

To reduce cross-talk in the multipair construction the pairs are twisted and laid-up
with varying lays. Each cable has a distinct colour identification scheme for the
cores Of pairs which facilitaies quick termination, and a Teryiene ripper cord assists
in quick removal of the PVC sheath. For further details ask for Publication C3:1968.

PIRELLI GENERAL CABLE WBRKS LIMITED - SOUTHAMPTON * TELEPH@ONE: SOUTHAMPTON 20381
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Leading clectrical and electronic manufactuyers use Ersin

core Solder for reliabitity. Made from only the purcst tin and lead
plus five cores of cxtra active non-corrosive Ersin flux. Available
in over 400 specifications, there is an Ersin Multicore Solder to
suit your individual production requirements,

Savhit Alloy

Ersin Multicore Savbit Alloy is
specially made to overceme the
rapid pitting and wear of solder-
ing iron bits. A precise amount
of copper isadded toprevent the
copper of the soldering iron bit
being absorbed inte the solder
alloy: this eliminates the need
for frequent resurfacing of the
bit, whose lifeis prolonged up to
ten times. Because the soldcring
iron bit is kept in good condition
soldering speed and efficiency
are increased.

.

Ersin Multicore Solder is shown
being used at the Evith factory of
Submarine Cables Lid., in the pro=
dnction of a submersible repeater
designed to last for a minimum of 20
Yearsuuder the sea witheut attention.

for quick, easy
faultless
soldering

THERE IS AN ERSIN MULTICORE
SOLDER FOR EVERY PURPOSE
WHERE PRECISION SOLDERING
IS REQUIRED

Engireers and technicians ate invited to write
on their Company’s letterheading for

. “MODERN SOLDERS” containing data en

melting points, gauges, alleys, etc.

ok
MULTICORE SOLDERS LTD. &b
Hcmel Hempstead, Herts.

(Hemel Hempstead 3636) e

11 1
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It's not unusual to sound off shout exlraordinary achievemenls. So
we're taking lime out lo say (hat Connellys have continually sup-
plied telephone cables 1o the Brilish Post Office for over 58 years!
We zlso supply cables te@ mest countries alread.

Want te make a hit? . .. then swing to Connollys for your cable necds.

Sl

CONNOLLYS

Connallys {Blackley) Limited Cable Division
Blacklev, Manchester 9. Tel: Cheetham Hill 1801

@



C.R.E.I. (LONDON)
HOME STUDY COURSES

IN ELEGTRONIG AND NUGLEAR
ENGINEERING TEGHNOLOGY

Special programmes for CITY & GUILDS OF LONDON INSTITUTE TELECOMMUNI-
CATION TECHNICIANS’ SYLLABUS (Subject No. 49 and ADVANCED STUDIES
Subject No. 300).

THE COURSES OFFER A WIDE RANGE OF PROGRAMMES VARYING IN SUBJECT
AREA AND DEPTH, AND REPRESENT THE HIGHEST LEVEL OF HOME STUDY
TECHNICAL EDUCATION. THEY EFFECT AN IDEAL ALIGNMENT OF EXPANDING
KNOWLEDGE WITH CAREER SHAPING PROGRESS.

C.R.E.l. enjoy high level recognition and, in the United States, many of the
leading industrial and scientific organisations subsidise C.R.E.|. programmes for their
employees.

In the United Kingdom, C.R.E.l. courses are approved by H.M. Forces and are
available to Service personnel under the Forces Correspondence Course Scheme.

C.R.E.l courses covering City & Guilds Advanced Studies in Telecommunica-
tions and Electronics (No. 300) have also been approved by the General Post Office
for sponsored employees.

HOME STUDY COURSES AVAILABLE IN

Electronic Engineering Technology ¢ Nuclear Engineering Tech-
nology ¢ Automation ¢ Mathematics for Electronic Engineers o
Radar ¢ Servo Systems e Telecommunications Technicians®
Syllabus (City & Guilds Subject No. 49) Advanced Studies (City
& Guilds Subject No. 300)

Write for FREE brochures
. ] . C.R.E.l. (London) Dept. PTJ 8, Walpole House, 173/176
stating your field of interest to: Sloane Street, London S.W.1.

(International Division of Capital Radio Engineering

Institute, Washington, D.C.)
A
Name
Address
-

The Post Office Telecommunications Journal is printed for Her Majesty’s Stationery Office by the Swindon Press Ltd., Victoria
Road, Swindon, and is published quarterly in December, March, June and September by H.M. Postmaster General at the Post
Office Headquarters, London, E.C.1.



MADE
TO MEASURE
SERVICE

cents...pence...pice

Mechanical principles do not alter from country to
country—but many other things do. Currency units
vary; national habits vary; both affect the design of a
coin-operated telephone system.
Associated Automation can always produce coin-
collecting telephone equipment for special local or
national conditions.

] ’ . Associated Automation Limited
m A Member of the Elliott-Automation Group Dudden Hill Lane, Willesden, London NW 10
Telephone: 01-4598070 Telex 935210
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