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WHEN PLANNING
A TELEPHONE
EXCHANGE,

WHY RACK YOUR
BRAINS OVER
THE IRONWORK...

LET US DO THE DESIGN LAYOUT
AND SUPPLY THE PARTS. ‘

At Cableways, we don’t simply supply If you’d like to know more about our
Distribution Frames, Racks, Test Jack Frames, equipment and our service, simply telephone
Overhead Ironwork and Power Equipment. G Streets (Sales Director) on Stonehouse

We also supply a comprehensive Design (0453-82)4341.

Service, which has proved very adequate for the
needs of, among others, Cable and Wireless, @ c bl l' ° d
British Rail, The Central Electricity Generating \ ableways Limite
Board and Regional Electricity Boards. & Ryeford Works, Stonehouse, Gloucestershire GL10 3HE
Telephone: Stonehouse {0453-82) 4341
We currently supply to: BPO - Plessey - Standard Telephones and Cables- GEC-

PYE TMC - Thorn Ericsson- Cable and Wireless - International Air Radio-
Electricity Boards and Gas Boards.



teleprinter noise?

then ou need our acoustic hood

In a busy office a teleprinter can sound like a pneumatic road drill.
Which is why we developed the Boyden S.T.K. Acoustic Hood. To reduce
teleprinter noise and bring peace and quiet back into your business life.

Specifically for use with Post Office Type 15 models the Acoustic Hood
not only reduces teleprinter chatter dramatically, it is also designed
for operator convenience.

A large front flap, with built-in lectern, allows unrestricted keyboard
operation.

The fully detachable top means roll changing is still as easy and the
top is self-locating when refitted.

Special non jam paper tape channels are
built in and there is even a paper deflecter
for use when external paper feed systems are
fitted. Naturally, our Acoustic Hood is
compatible with other Boyden Telex
accessories.

The Boyden S.T.K. Acoustic Hood is a
lightweight unit which, after exhaustive
tests, is Post Office permitted for use
on all P.O. Type 15 units.

Write, phone or better still, Telex for
more details.

We'll show you just how quiet and peaceful life can really be.

boyden

Boyden Data Papers Ltd.. 5 Commerce Way. Waddon. Croydon CR9 4PN. Telephone 01-686 1051-.6 Telex 25394
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Nomination of candidates

is now invited for the

1979 AWARD

of the

LM ERICSSON INTERNATIONAL PRIZE

for notable contributions to

TELECOMMUNICATIONS RESEARCH
AND DEVELOPMENT

The LM Ericsson International Prize of 100,000
Swedish kronor was presented for the first time in May,
1976, in connection with the celebration of the Com-
pany’s 100th anniversary.

The Prize — which honors the memory of Lars
Magnus Ericsson, founder of the Company — is designed
to encourage and advance research and development
within the field of telecommunications engineering.

The Prize is being awarded every third year in
recognition of an outstandingly significant “scientific or
technological contribution within telecommunications
engineering” during the three-year period preceding the
award year. Farlier contributiens whose importance
becomes established during the three years are also eligi-
ble for nomination.

The winner of the Prize is selected by an indepen-
dent Prize Committece consisting of members appointed
by the Royal Swedish Academy of Engineering Sciences,
the Board of Directors of the Swedish I'elecommunica-
tions Administration and representatives of leading
Swedish institutes of technology.

Candidates may be nominated by members of the
Prize Committee and by organizations or individuals ac-
tive in the telecommunications field.

Nominations are now being accepted for the 1979
award. All nominations must be in writing and should be
accompanied by all relevant supporting material. The
closing date for nominations is October 1, 1978.

Only the winner’s name will be disclosed. Where
the Prize contribution results from the work of two or
three people, the Prize may be awarded jointly.

Nomination of candidates, or requests for further
information including the complete rules governing the
award, should be addressed to: The LM Ericsson Prize
Committee, S-126 25 Stockholm, Sweden.

T kL ek
Harold A. Rosen, (Hughes Aircraft Company, Los Angeles,
USA), winner of the first Ericsson International Prize, receives
his award medal from King Carl Gustaf of Sweden at the presen-
tation ceremonies in Stockholm in May, 1976.

Winner's Prize: 100,000 Swedish kronor.

Approximate corresponding values at exchange rates prevailing at the time of publication
of this advertisement: U.S.$21,600, S.Fes. 42,150.



The last thing
youd expectin
an advertisement for
Vacuum Capacitors

r-—-H———— o———(—(—————————————

To: EEV,Chelmsford, Essex, CM1 2QU, England.
Here are brief details of my vacuum capacitor needs:

Please send me details of the vacuum capacitors in the
EEVrange. | | Generalinformation |  please tick.
Or information for equipment type......................cccccoeen. |
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|  Name |
| Position |
} Company ||
I |
I

L

Address

Telephone Telex

S SU66/PTC

is aspace tofillin.

EEV are one of Europe’s biggest manufacturers of high quality
vacuum capacitors. And we have the largest range,over 100 types
including miniatures.

The exact capacitor you need could well be in the range.

But if it isn’t we’ll be more than happy to advise you on
special units.

In either case, please fill in the coupon and send it to us at

EEV/M-OV

Members of GEC-turnover £2054 million

ENGLISH ELECTRIC VALVE CO LTD. CHELMSFORD, ESSEX, ENGLAND CM12QU. TEL (0245)61777 TELEX 99103. GRAMS ENELECTICO CHELMSFORD
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we can’t afford tomake mistakes.

Joking aside, experiments conducted by the right
people contribute enormously to industrial progress.

Backed by more than 100 years of
expertence, TCL laboratory staff and design
technicians are constantly seeking to im-
prove tomorrow'’s telecommunications. It's
part of acomprehensive research programme
that has enabled us to introduce over thé
last decade much that is new in cable and
cable jointing technigues. Qur most recent

[H]

example : the revolutionary Optical Fibre Cable.
Extensive laboratory tests also play a vital part in

checking out the raw materials employed in
the many types of TCL cable.

For you, it could all add up to one thing.
No hair-raising surprises, just total assur-
ance of quality-controlied cable — plus
worldwide service covering everything from
nationwide network planning to complete
cable installation.

the sureway of saying
telephone cables

Teiephone Cables Ltd., Dagenham, England.Tel:01-592 6611.Cables: Drycore, Dagenham.Telex: 896216.




Test Jacks
. 39and40

Including Protector Mounting 4A

D I A I TN

Main Distribution Frame* Protector Mounting 4A unit can be
100 pair termination units for lineside supplied separately for retrospective
and exchange side with socket access glttt;lﬁ;g;l;e;:-g ?:l‘tslgz fp:iasli.; 1; g)(fn
for plug-in 3 electrode Gas Discharge . :
Tubes to protect each line terminated Test Jacks 37 & 38. . . 100 pair MDF
against electrical surges. termination units without Protector
In Test Jacks 39 & 40 the Protector Mounting 4A.
Mounting 4A socket unit is fully wired *Data Sheets available on request.
to the line tags. l_____________%

] ] NAME
Birkbys Plastics

a member of the PLESSEY GROUP ADDRESS,

PO Box 2 Liversidge
West Yorkshire, United Kingdom WF15 6QH
Tel: (0924) 403721 Telex: 55332

Please send me further details of the range of Test Facks.

I
I
I
Birkbys Plastics Limited :
I
I

Birkbys Plastics Limited, PO Box 2 Liversidge
Manufactured under licence from the British Post Office. l

150 POOS



SIEMENS

The new compact
test controller—for
maximumeconomy
of space and cost.

Siemens experience with automatic testing systems
hasled to the replacement of theconventional
mini-computer by the new S2313 compacttest controller;
specially designedfor the control of communications test el
equipment. .
Just some of itsunique features include [EC Bus to -
interface with programmable transmission test equipment, E 3 |
(o
I‘J 2 I -

highlevellanguages to make programmingsimpleand quick,
specialtest functionkeys for simplified control of the system,
sixline plasma display and integral floppy disk and printer.

These, plusmany
otherinnovations, add up
toaunique cost effective
system.

Forfull details write
to: SiemensLimited, e
. SiemensHouse,
Windmill Road, Sunbury-
on-Thames, Middlesex,
TWI167HS.

Telephone: Sunbury
Portablekey padsuitableforremote  on Thames (09327) 85691,
N Telex8951091.

. S L

Inthe world of communications
Siemens has the answer.



Prestel-
the world’s first
viewdata service

In less than 12 months’ time — a year ahead of schedule — the
Post Office will launch Prestel, the world’s first public view-
data service. People in Britain will be just a fingertip away
from up to 250,000 ‘pages’ of information ranging from stock-
market prices and sports results to household hints and travel
timetables.

Invented and developed exclusively by the Post Office, view-
data is the revolutionary communications system which
enables people to call up information over their telephones and
have it displayed in words and diagrams on their television
screens.

Commenting on the early start for Prestel, Mr Peter Ben-
ton, managing director, Telecommunications, said it reflected
the Post Office’s confidence in what was ‘“‘a marvellous new
technology’’. Overwhelming support had been received from
the television industry and backing from the information sup-
pliers had so far led to nearly 100 organisations agreeing to
-provide ‘pages’ of information.

Mr Benton said the Post Office was determined to ensure
that Britain’s world lead with viewdata was maintained and
extended with a strong eye on export potential. The system
had already been exported to Germany and the Post Office was
currently looking at ways of marketing in the United States
of America.

The countdown to the introduction of Prestel begins this
summer with a test service in London, Birmingham and Nor-
wich based on a new computer centre being set up in London.
For the public Prestel service, 12 additional computers will be
set up to enable the Post Office to offer the facility on a much
wider basis. To start with, the system will have a capacity of
250,000 pages of information and to use Prestel at home peo-
ple will need a telephone and a specially modified television set.
For business users, desk top T'V sets are being developed.

Prestel’s potential is, in fact, limitless and it is a mark of the
Post Office’s faith in it that it has earmarked £23 million to
establish the service and plans to invest up to £100 million
by 1985 tobring it to the whole country.

Please help . ..

It is now seven years since the Journal undertook a readership
survey and in that time circulation has risen rapidly to 61,000.
It is now felt that another survey would be of value and at the
back of this issue there is a specially prepared questionnaire.

‘Please complete and return it, and in doing so you will be help-
ing us to provide the sort of Journal you want to read.

Post Office
telecommunications

journal
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Malcolm Hancock compares the time
pulses of the Rugby standard
frequency transmitters with the
synchronising waveformfroma TV
station in Bedfordshire whichisin
step with the C aesium atomic
standard at the National Physical
Laboratory, Teddington.




Private agents go on trial

DC Bowen

UNTIL RECENTLY a Government
Agency, known since 1972 as the
Property Services Agency (Psa), han-
dled all the negotiations concerned
with the buying, selling and leasing of
sites and buildings for the Post Office.
Now, in a series of trials in which pri-
vate estate agents and consultants
have undertaken the work instead, the
results in terms of cost, time and qua-
lity are being evaluated, and a de-
cision will be made in due course on
future policy of Estates Services in the
Post Office which last year had a
building programme running to some
£100 million.

The trials started in Gloucester Tele-
phone Area in 1974 and others fol-
lowed a year later in Bristol and
Shrewsbury Telephone Areas to pro-
vide a more representative sample.” A
minimum of two to three years was
considered necessary for meaningful
results to be obtained and, so that di-
rect comparisons could be made with
PSA services, ‘‘control areas’’ were set
up in Tunbridge Wells, West Mid-

landsandNottinghamTelephone Areas.

In the trials all professional estates
services are undertaken by the com-
mercial estate agents and consultant
architects while Post Office staff are
handling the non-professional matters
previously dealt with by the psa.

In Shrewsbury, whose control area is
Nottingham, the initial work load was
identified as the acquisition of some 39
sites up to 1981/82. The major dif-
ference between the experiment here
and that in Gloucester is the much
larger territory of Shrewsbury Area
which also cntails dealing with two
PSA regions.

In Gloucester the trial has been con-
ducted predominantly from South
Western Region Headquarters while
at Shrewsbury the experiment is being
conducted in the main from the Area
which is dealing with all standard type
telephone exchange buildings. Wales
and the Marches Board Headquarters
continue to deal with sites work
related to non-standard telephone
exchanges and all non-operational
buildings.

In practice the Area has also handled
site searches for non-standard tele-
phone exchanges as well as telecom-

munications engineering centre (TEC)
and telephone area office (TA0) sites,
liaising with Board headquarters in
these cases.

The trial has, of course, meant new
work for Area staff and involves close
liaison between the newly created duty
and the existing Area Sites Liaison
Officer (asLo0). This covers site re-
quirements, preliminary site searches,
instructions to the agents, securing
appropriate authority for site pur-
chase and handling legal documen-
tation with the Post Office Solicitors.
There is also the disposal of redundant
property and maintenance of individ-
ual case histories as well as monitoring
and costing of the scheme.

Selection and commissioning of the
commercial estate agent and the con-
sultant architect was undertaken by
Telecommunications Headquarters in
consultation with the Region and Area.
In selecting the agent it was essential
there was existing adequate coverage
of the 4400 square miles that comprise
Shrewsbury Telephone Area. There
had also to be no potential conflict of
interest, and a willingness to provide
the type of service the Post Office
required at what was a reasonable cost.

)

T tas

Assessing a site at Hnwood —thefirstacquiredunder the experiment—- e Post Office estates oticer LaurenceEllis, estate

agent Rod Halgh and sites liaison officer John Davies.
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Consultant architect Keith Cluderay (seated) discusséa with Laurence Ellis and John Davies the problems of siting

abuilding ata particular place.

The estate agent is paid an annual
retaining fee and scale fees for pur-
chases and sales as recommended by
the Royal Institute of Chartered Sur-
veyors. Fees are claimed by the agent
on completion . of each individual
transaction. The consultant architect
i1s paid for site surveys, on a time
basis in accordance with conditions
laid down by the Royal British Insti-
tute of Architects.

When the trial began site acqui-
sitions not progressed beyond ‘‘site
search” or ‘‘site-in-view’ stage were
handed back by psa to the Area and
these formed the initial load of work
for the experiment.

When the need for a new telecom-
munications building is established
and authority given to proceed, the
AsLO initiates the site search. He pro-
vides the Estates Officer with informa-

tion for the agents about the type of °

building and size of site required.

Maps prepared by External Planning
Division show the ‘“‘practical centre”
for a new building and extent of the
line of search. The “‘practical centre”
is the point where the telephone
exchange should be situated for the
most economical layout of local and
junction line plant. The Estates
Officer then instructs the agent to
start looking for a suitable site.

Experience over the past two years
has shown that it is best for the asLo
and/or Estates Officer to conduct an
initial search and indicate on the
search maps any likely site or sites

seen. Additional information about
possible sites or areas excluded for
technical reasons are also given at this
stage, and there is always close liaison
between the Post Office and agent to
ensure negotiations for unsuitable or
costly sites are not protracted.

The next step is the agent reporting
back with a list of possible sites
together with owners’ names and
addresses, their reactions to possible
sale and anticipated prices together
with any other relevant information

~such as the probability of getting plan-

ning permission.

Sites offered are examined by the
asro for engineering suitability and,
for example, cabling costs. A decision
is then reached on which site is best
suited to the Post Office’s needs. Hav-
ing reached a decision the agent is in-
structed to open negotiations.

If purchase appears possible the con-
sultant architect is instructed to un-
dertake a site suitability survey in-
cluding site characteristics, ground
investigation, available services and
application to the local authority for
outline planning permission.

If the site seems to meet all Post
Office needs the estate agent is given
the go ahead for detailed negotiations
with the owner. He submits his report
on the property, the terms provi-
sionally agreed, recommendations for
purchase and his valuation. As soon as
the agent’s recommendation has been
accepted and financial approval given,
the Estates Officer instructs him to

send a letter of acceptance. !
When a case is completed it is costed
and, including the agents’ fees, the

total cost to the Post Office can be =
expressed as a percentage of the value

of the property purchased or disposed
of. The Post Office Solicitors Office

~work is excluded as being common to

both PsAand non-psa transactions.
Main features of the service provided

by the commercial agents “include

speed of access. As they have shown

on a number of occasions, they can re- ...

spond within minutes and it has

always been possible to obtain an .

appointment with the partner con-
cerned within a matter of hours.
There is also, of course, their local
knowledge and flexibility which invar-
iably enables them to give full weight
to the needs of the specific case under
consideration.

It is, of course, still too early to reach
any firm conclusions about results of
the trials and it is difficult at this stage
even to compare the performances of
the commercial agent in Shrewsbury
with that of the psa service in the
Nottingham central area. The earliest
indications, however, are that the cost
of using the private agent is not likely
to be higher than the psa service.

MrD. C. Bowen is an executive officer on
the Estates Duty of Shrewsbury Telephone
Area with responsibility for contacts with
estateagents, architectsand others
concerned inthe experiment.

PO Telecommmunications Journal, Spring 1878







THE GROWTH of International Di-
rect Dialling (1pp) since the first field
trial between London and Paris in

1963 has been phenomenal, and cur-
rently nearly 80 countries and 355
million telephones are just a fingertip
away from most of Britain’s telephone
subscribers.

To help cope with this explosive
demand, the Post Office had to under-
take a major revision of plans made
originally in the early 1960s for an
automatic international service. One
of the most spectacular results is the
new Thames-side ‘“Dial the World”
exchange complex known as Mondial
House. When complete it will be the
biggest telecommunications centre of
its kind in Europe and one of the big-
gest in the world. -

Planning Britain’s first fully auto-
matic International Telephone Service
Centre (1Tsc) at Wood Street, Lon-
don, began in 1964. But it soon
became clear that the growth of inter-
national calls — at that time around 22
per cent of all trafic — demanded
another very large ITsc to be ready for
service in the 1970’s. Mondial House
was thus given the go-ahead in 1970
and marked the start of a massive in-
vestment in the future of DD which
currently stands at £150 million.

The plan was to house three Interna-
tional Switching Centres (1scs) each
with up to about 30,000 lines, and
transmission equipment linking with
circuits into the inland network.
There were to be two International
Control Centres (1ccs) for manual as-
sistance calls, along with power and
ventilation plant and all administra-
tive, training and welfare facilities.

The first 1sc installation, known as
Mondial, is being provided in two
stages, the first of which is now near-
ing completion. It will be a full facility
unit of about 10,000 lines allowing
handling of incoming, outgoing tran-
sit and manual assistance traffic.

Installation practice has been im-
proved with advance provision of
cabling on grid ready for wiring up to
racks, and massive effort on Quality
Assurance control has resulted in ac-
ceptance testing proceeding compara-
tively painlessly.

The first stage of the second Isc
(known as Thames) is a limited facil-
ity unit similar to the Mollison instal-
lation at Stag Lane (see Telecom-
munications Journal, Spring 1974).
Installation  follows conventional
Thorn Ericsson practice of completing
all cabling to jack points on rack
frames and then plugging in shelves of
equipment at a later stage of the work.

Both 1scs are equipped with special
International Accounting and Traffic
Analysis Equipments (1aTag). The
on line computers fulfil an important
role in international accounting for
calls routed to other administrations
and for transit traffic. The equipment
continuously monitors all national
and international routes and is a main
source of information on grades of ser-
vice at all times.

A number of different signalling sys-
tems are used on international circuits
and as most of the existing ones have
limitations it became necessary to
widen the scope of systems which
could be handled by the 1scs to in-
clude cciTT6.

Preparations are now well in hand
for the connections of major continen-
tal and intercontinental routes to the
first stage of the Mondial and Thames
1sc switching units. This will expand
the scope of 1pD and give an improved
service on routes which are currently
overloaded and subject to delays.

Mondial 1sc, as its name implies, will
carry circuits to any country in the
world which can offer reciprocal 1pD
facilities, and it will fulfil the impor-
tant function of an international tran-
sit switching centre between countries
which are not directly interconnected.

Thames 1sc will handle the four
major intercontinental routes to North
America, Canada, Australia and
South Africa and the very busy con-
tinental links to the Scandinavian
countries, Netherlands, Belgium, Ger-
many, France, Spain, Italy, Switzer-
land, Austria and Greece.

Technical Officer George Wright makes an
adjustment to the demand switch on one of
the four compressors which make up the
refrigeration unit.

The Mondial House building was in-
tended originally as a 15-30 storey
tower ‘block and podium. But the
planning authority was persuaded to
limit the height to 150 feet and ensure
the dome of St Paul’s would remain
visible from the centre of London
Bridge. It seems in fact, the planners
may have done the Post Office a good
turn, for the result is an impressive
building, with perhaps a touch of the
21st Century.

The building incorporates a public
walkway at first floor level, which will
link up with the City of London high
level walkway when completed. The
south side of the building will be
bounded by the river walkway.

In order to make the best use of
expensive land, and achieve the
required 57,000 square metres area —
enough to swallow seven Wembley
soccer pitches — a highly unusual
stepped building design was adopted

for the eight floors above ground level. (O

A contractor’s engineer checks over one of the huge 45 ton standby engine sets which will

come to life should normal power supplies fail.




These. house the switching and
transmission equipment, associated
services, administration and welfare.
Outside windows are set back to
reduce heat from the sun and the glass
reinforced plastic cladding is re-
putedly self-cleaning, to avoid future
maintenance costs. )

In the dual basement are the massive,
but normally unattended, power and
ventilation plants. Engine radiators
are at third floor level, and the special
housings are a feature of the southern
aspect of the building.

Internally large solid columns at sub-
floor levels give way to split column
and beam construction on upper
floors. This has the advantage of pro-
viding natural housings for the 700 or
so Air Handling Units (aHus) for
equipment ventilation, at the same
time as reducing the dimensions of the
ductwork. The split beam feature was
also important, in that removable pre-
cast floor sections could be provided
between the beams giving complete
flexibility of vertical access for bus
bars and cables.

The site has an interesting interna-
tional history, and as far back as the
13th Century Flemish traders in the
Dowgate area settled in a styllyard (or
yard for measuring by the beam)
where Cannon Street Station arches
now stand. Brewing and warehousing
were established on the site by the
early 15th Century and flourished
alongside the Styllyard, which was
taken over by the The City of London
Brewery in 1850.

The site has been devastated twice,
first by the great fire of 1666 and later
by enemy action in the Second World
War. The old burial ground of the All
Hallows Church had to be cleared of
bodies which were removed to new
burial grounds, and the site deconse-
crated before any construction work
could start on the huge new complex.

One of the many piles of bones unearthed
during excavation of the foundations.

George Wright takes areading at the
engineering control centre where alarms
from the various plants throughout
Mondial are monitored.

The excavation of the basement —
nearly 15 metres below high tide level
— involved the removal of some 20,000
large lorry loads containing more than
100,000 tons of spoil, most of which
was used in the construction of the
M3 Motorway. The work posed major
engineering problems which had to be
taken into account. Cofferdamming
and anti-flotation measures had to be
taken to avoid the building emulating
St. Paul’s, which is known to rise and
fall about a quarter of a inch between
high and low tide.

As a major International Telephone
Service Centre, a very high degree of
service reliability is essential, and of
course  operational requirements
demand attendance 24 hours a day.
This has resulted in features which
may not be general even in large in-
land telephone exchanges. H

The refrigeration plant at basement
level is the largest in the Post Office,
and comprises four centrifugal com-
pressors each of 1,100 tons refrigera-
tion capacity — enough to make nearly
5,000 tons of ice cream a day or cool
the Empire State Building.

The pipework carrying chilled water
is awe inspiring, and to ensure free-
dom from leaks in the future, all
welded joints were radiographed after
work had been completed. Central air
handling plants supply electrostatic-
ally filtered fresh air to local AHUs on
the apparatus floor, and separate sys-
tems serve lavatories, kitchen welfare
etc. Ventilation of the Mondial build-
ing was a massive undertaking, but
apart from the main plant rooms the
installation comprises a considerable

3 - -
Technician Danny Smith prepares to
changea filter in one of the building’s air
handling units. in thebackgroundDave
Fewkes, a Technical Officer workson an
independent distribution frame.

number of fairly standardised units.

The building is virtually sealed and
with heat loads that would cause tem-
peratures to escalate beyond safe
working levels well within the hour, it
is essential to maintain ventilation in
the event of mains failure. The
standby engine installation has, there-
fore, been designed to provide cover,
not only for normal pcC power sup-
plies via rectifiers and batteries, but
for essential environmental services.
This resulted in a standby installation
of some 12 Mw ultimate capacity,

‘large enough to supply a small town of

about 15,000 people.

Four engine sets, each weighing some
45 tons will come to life when the pub-
lic supply fails, and after a very short
period, when only emergency battery
lighting will function, all services will
again operate normally. At the
engineering control centre alarms
from the various plants are collated
with facilities for monitoring the
status of essential controls or services,
and for organising efficient main-
tenance programmes.

There can be little doubt that
although Mondial House is a massive
investment it will, when fully opera-
tional, more than earn an adequate
return for the Post Office.

Mr E. A. Thomas is a head of section in
External Telecommunications Executive
responsibie for building and environmental
services for telephone and telex
installations.

PO Telecommunlcations Journal, Spring 1978




Getting
to gr
un

cables

JEH Cosier

Two hydraulically
operated grapnels
for cutting faulty

or damaged
submarine cables
ontheseabed
prior to repair, have
been developed at
the Post Office
Research
Department,
Martlesham. A
third grapnel for
detrenching buried
cableis also now
available.

ips with
ersea

IRON CLAWED grapnels, thrown
with a rope and used effectively in
countless escape and adventure films,
have long been playing an equally im-
portant but less spectacular role for
Post Office Telecommunications. De-
veloped originally, it is thought, by
the ancient Greeks to secure rival
ships before boarding them, grapnels
have been used since the middle of the
last century to recover early submar-
ine cables from the sea bed to ‘enable
repairs to be carried out.

As with most simple and efficient

things the design has changed little

and has usually consisted of a central
shank with four or five curved hooks
at the lower end. A shackling device is
situated at the top for the rope to be
attached. In most grappling oper-
ations the pronged grapnel is lowered
over the bow of the cable ship so that,
as it slowly proceeds, the grapnel trails
along the sea bed at right angles to the
cable.

The success of the operation is
dependent on several factors including
accurate navigation and plotting of
the original cable route. And to a con-
siderable extent it depends on the
nature of the sea bed — whether it is
hard, compacted sand, soft ‘“oozy”
sand into which the cable could
become partially buried, or whether
there is a rocky bottom which could
easily catch and probably destroy the

A detrenching cable for use in digging out cable buried on the sea bed.

pronged grapnel. Because of this,
several other types of grapnel have
emerged based on a chain-like device
with hooks attached to the links.

In shallow water there is usually
enough slack cable available to enable
a grapnel to be pulled to the surface
with a bight of cable on it. But in deep
water, where there is not enough slack
to reach the surface, the story is very
different. To bring modern deep sea
cables equipped with submerged
repeaters to the surface they first have
to be cut. This has led the Post Office
Research Department to design and
produce a whole new range of grap-
nels to cope with this type of work.

Previously the technique has been to
use the “Flat Fish” grapnel with a
sharpened hook so that by pulling on
the rope and so increasing the stress in
the cable, it eventually broke. Both
ends disappeared and had to be
grappled for again. Three ‘graps”
were thus required for first time suc-
cess — but usually there were more.
Clearly this method was uneconomi-
cal, and with submerged repeaters
now much closer together they could
be dragged along the sea bottom and
in some cases even lifted off. When
dropped down again they stood a high
chance of being damaged.

Ideally a device to catch the cable,
cut it, and hold on to one of the cut
ends while attaching a line to the (O




The cut and hold grapnel (left)
undergoing land trials at Martleaham.

Final adjustments are made to the
cuttinggrapnel (below) before it is lowered
into the water during its sea trials.




other was needed. The grapnel would
then be lifted with one cable end
attached and the line attached to the
other end would be paid out as the
grapnel came to the surface. This
would mean that in very deep water
several miles of high tensile rope
would have to be accommodated in
the grapnel — not of course a practical
proposition.

The answer research staff have
come up with is a grapnel which cuts
and holds only one cable end. The
second is freed and grappled for on a
second run. This means two runs are
required instead of three and this not
only saves time but also takes account
of possible delays due to bad weather.

Deep water cables are of the light-
weight type and the forces required to
cut them are not very great compared
with those needed for armoured
cables. Armoured cables are mainly
used in shallower waters where- they
can be damaged by fishing gear, but in
recent years, due to the problems of
the fishing industry, fleets have moved
to deeper waters and consequently
armoured cables have been laid in
1,000 fathoms. Thus a similar prob-
lem can exist with armoured cables
and so a grapnel has been developed
which will cut through them by means
of a hydraulically operated device but
which does not hold on to the cut ends.

Let us first consider the deepwater
grapnel — known as Cut and Hold
Grapnel. This is double sided, so that
no matter which way it lands on the
sea bed it will operate correctly. There
is a projecting broad triangular plate,
or fluke, at both the top and bottom,
and as the grapnel is pulled along, the
bottom fluke digs into the sea bed.

On each side, just ahead of the fluke,
there is a triangular sectioned wedge
which deflects sand, mud or stones
away from the path of the triggers
which are just inside the mouth of the
fluke. Two triggers, one at the top and
the other at the bottom, are pre-
loaded and pivoted on the end of the
main barrel of the grapnel.

The barrel forms the cylinder of a
double acting hydraulic ram but,
unlike most rams, this cylinder moves
along its piston rod which extends for
the whole length of the grapnel. It is
fixed rigidly to cross members at both
ends of the chassis and there is a spiral
thread cut on the outside of the barrel
which engages in a nut built into the
central cross member. This means
that if the cylinder is made to move
lengthwise it will also rotate.

The whole device is driven by hy-
draulic power stored at 6,000 pounds

per square inch in devices known as
accumulators. These consist of steel
pressure housings containing a loose
fitting neoprene rubber bag which can
be filled with nitrogen. The ring-like
space between the bag and the shell is
filled with oil, and if the nitrogen is
compressed to 6,000 psi, the oil in the
system connected to the space will also
be pressurized to 6,000 psi.

As the grapnel is pulled along the sea
bed, the lower fluke catches the cable
which rides up the inclined edges of
the fluke and ends up stretched in a
triangular formation with the two
anvils at the base of the triangle and
the trigger at the apex. Thus as the
pull continues the tension in the cable
rises and the trigger will operate and
open a valve which allows oil to flow
from the accumulator to the main
cylinder which will then start to move
lengthwise and rotate.

At the cylinder end near the triggers
are two horns which will now move in
a spiral path. In doing so, one horn
will catch on the cable stretched
between the two anvils, a loop will be
formed in the cable and this will be
secured around the periphery of the
barrel, on top of the thread. As the
barrel reaches the far end of its travel,
a second valve operates and switches
the remaining pressurized oil to the
two guillotine cylinders situated one
on each side of the chassis. The
cylinders move along the fixed piston
rods and each has a blade attached to
it which can cut through lightweight
cable against one of the anvils.

By positioning these blades in a dia-
gonal formation a predetermined port
or starboard cut can be achieved irres-
pective of which way up the grapnel
lands on the sea bed. The remaining
uncut cable is attached to the grapnel
by means of the cable loop fastened
around the barrel. Tests have shown
that this will sustain a load in excess
of 18 tons.

To monitor progress of this oper-
ation the grapnel has a sonar surveil-
lance system working on the same fre-
quency as the ship’s Precision Depth
Recorder, so that as the grapnel is
towed along to meet the cable, a pulse
is received every eight seconds. When
the trigger operates it changes to one
per second so that the ship can give
out rope and go astern to reduce ten-
sion and, finally, when the cut is com-
pleted, the pulse changes to two per
second to let those in control know
thatrecovery can begin.

The grapnel for use with armoured
cable is known as a Cutting Grapnel
and is similar in shape to the Cut and

Hold Grapnel, but smaller. It is
double-sided, hydraulically driven and
as it does not hold on to an end, its op-
eration is much simpler. There are no
triggers and as the cable rides into the
form of the fluke it comes against the
anvil of the guillotine.

As the cable tension increases, the
anvil assembly moves backwards and
operates -a hydraulic. valve. This
switches high pressure oil to the large
central ram to which a double-ended
cutting blade is attached. This will cut

" through the armoured cable against

the anvil, the cutting thrust available
being approximately 96 tons.

Both grapnels have been successfully
used in sea trials on 1.47-inch and
1.7-inch cables. The Cut and Hold
Grapnel is currently available for op-
erational use but the prototype Cut-
ting Grapnel was lost at sea whilst
helping an American cable ship during
a pre-service repair of TAT6. A mark
II version is about to be completed at

the Post Office Research Centre-at . v

Martlesham.
Meanwhile to cope with a slightly
different type of problem, a third type

of grapnel has been developed and is_.

now available for operational use.

For many years the Post Office has .
suffered from the problem of damage

to its submarine cables caused by
various types. of fishing gear being
trawled across them. The situation
has become increasingly serious in
recent years and has resulted in some
cables and repeaters having to be
buried by ploughing or “jetting in”
methods. ’

In some cases these cables still
become damaged and this results in
lengths of cable having to be de-
trenched. The average depth of burial
is about two feet and so a grapnel was
needed which could penetrate slightly
deeper, engage the cable and then pull
it out without breaking it. As a result
of sea trials Research Department
staff undertook to look into the soil
mechanics of an existing mud grapnel
which had insufficient penetration.
Their solution is the development of a
Detrenching Grapnel which has been
produced in two sizes, one for 36 in-
ches and a second for 26 inches penet-
ration.

The ancient Greeks would undoubt-
edly have been impressed . . .

MrJ. E. H. Cosier is a head of section at
Post Office Research Department
responsible for the laying and recovery of
undersea cables and mechanical aspects of
repeater design.
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Helping staff

fromoverseas

RN Fletcher & R Parker

AS WORLD-WIDE communications
become more and more important, the
developing countries of Africa, Asia
and the Middle East are facing prob-
lems arising from the rapid growth of
their own telecommunications organ-
isations. And the British Post Office,
with more than 80 years of practical
experience in telecommunications, is
playing an important role in helping
them,

With such growth in telecommuni-
cations systems inevitably placing a
severe strain on existing skilled staff in
the developing lands, the Post Office is
offering training courses aimed at
equipping overseas telecommunica-
tions workers with the techniques and
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knowledge necessary to manage their
own systems.

The overseas students are trained in
operational and management skills
and the courses, which make a modest
profit, can be classed as hidden
exports. Some students are sponsored
under foundations such as the United
Nations Agency. and British Gov-
ernment  Technical Co-operation
schemes, while in some cases, overseas
administrations themselves pay for the
training.

With arrangements made by the
Vocational Training Division at
Telecommunications  Headquarters,
courses are run at the various Post
Office training establishments. One

Overseas students can familiarise
themselves with a wide variety of
telephones in the practical demonstration
room at the Manor Gardens TMC.

such centre is a wing of the Telecom-
munications Management College
(tmc) at Manor Gardens in London,
which provides training for traffic and
sales managers, an area of training in
which demand from overseas students
has increased in recent years.

The Overseas Administrations Traf-
fic and Sales course is based on man-
agement and duty training given to
the Post Office’s own new entrant
Telecommunications Traffic Superin-
tendents (TTs) and Sales Superinten-
dents (ss). It includes appreciation of
the telephone system including both
Strowger and common control tele-
phone exchanges.

Forecasting of customers’ connec-
tions and traffic levels, the results of
which are used in planning inter-
exchange connections and equipment,
is also tackled. The course involves
practical casc studics, cxchange oper-
ating service management where a
staffing scheme is prepared, and pure
management techniques. Appreciation
of the statistics used by traffic and
sales staff and the use of computers




are also included in the programme,

Classroom training is enlivened with
training aids varying from elaborate
working models to a simple demon-
stration of a crossbar switch. Much
value is placed on involving students
actively in the training course by prac-
tical exercises, discussions and
seminar work.

During the first two days, for exam-
ple, they are employed as syndicates,
considering the organisational needs
in providing and maintaining a tele-
phone system for a hypothetical com-
munity. The exercise draws out the
students’ level of background and ex-
perience, helps to mould the group
and bring out critical faculties. It also
requires students to adopt a specific
managerial role and make a presenta-
tion for their colleagues.

Closed circuit television is used
when, after training, the student is
put in the front line, dealing with a
variety of telephone service com-
plaints requiring decision and imme-
diate action. In these situations the in-
terviews are controlled by experienced
tutors playing the part of customers.
Films also play an important part in
the sessions.

A statistics module, outlining the
basic principles of statistical presenta-
tion, sampling techniques and an
awareness of the degree of accuracy
which can be placed on results, con-
cludes the course.

The overseas traffic and sales train-
ing programme is not exclusively car-
ried out at the T™c. A sandwich prin-
ciple is used with Management
College training interspersed with
field consolidation and follow-up
training. Quite early in the course the
whole group also visits a regional tele-
communications training centre for a

short appreciation course in auto-
manual operating techniques.

Working under qualified exchange
training supervisors they receive part
traditional class-room instruction,
part programmed learning and prac-
tice on telephone switchboards hand-
ling live traffic. TMC believe that the
opportunity for a manager to experi-
ence personally the training methods
under the working conditions applic-
able to his staff is invaluable and will
temper his understanding and hand-
ling of his staff later.

Living and working in a close com-
munity away from their temporary
London bases helps the students with
the process of group formation and es-
pecially encourages self-reliance and
initiative in the younger junior
managers, many of whom are away
from their own countries for the first
time. In fact the individuals from
many different countries soon knit
together with a common aim of learn-
ing not only from formal instruction
but from each others’ experience.
Facilities at the T™c such as the stu-
dents lounge and games room help
create an informal, relaxed atmos-
phere for them to meet in.

To consolidate classroom training,
field experience is given under the
guidance of Area Traffic Training
Officers in Telephone Areas spread
throughout the country. Students are
given the opportunity to see in prac-
tice what they have learnt at the T™MC
and they visit telephone exchanges of
various types and sit in with staff per-
forming duties in various hierarchies
within the Telephone Area.

At an interview with the Training
Officer at the beginning of each week
of area training, the student is invited
to indicate any particular aspect which

Thestudents’ lounge helps createan informal atmosphereinwhich course members can
get to know one another and compare experiences.
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needs fuller explanation and to discuss
the relevance of the training to his job
in his own country. Area training
allows the students to use their initia-
tive to gain a real insight into the
working of a Telephone Area and to
appreciate the day-to-day problems
which arise.

At first most students are a little
dubious about leaving London and
going to the various parts of the
country but after their first visit to a
training area they are keen to return
to it and to see their new friends as
well as some of the United Kingdom
countryside. Most students share in
some of the social life of the staff in
the training area, enjoying local
events such as football matches, hill
walking and tours of cathedrals and
castles.

The course lasts six months, nor-
mally running from January to June.
Annual leave commitment in T™MC and
the training areas and the difficulty in
obtaining accommodation for the stu-
dents against the influx of tourists to
the uk bars starting courses in late
spring or summer.

From time to time senior officials
from the overseas administrations
make a visit themselves, and their
assurances, together with the increas-
ing number of requests for courses,
provide sufficient feedback to show
that this work, in which THQ, RHQ and
Areassare involved;-is well worthwhile
and beneficial to our colleagues from
different parts of the world.

Mr R. N. Fletcher is Principal of the Sales
and Traffic Management Training wing of
the Telecommunications Management
Training College.

Mr R. Parker is Temporary Head of Group
in Traffic Managementand Service Faculty,
responsible for theadministration of the
overseas students' training course.
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Tests are made to the cyclic storeon
TXE4A equipment designed and
manufactured by Standard Telephonesand
Cables Ltd.

THE DECISION in 1972 to replace
Strowger electro-mechanical local
exchanges with the TxE4 electronic
system was based largely on the fact
that there was considerable potential
for further development using inte-
grated circuits instead of separate
components as the more advanced
technology became available.

Indeed at the same time as the first
orders for Txe4 were being placed,
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work had already been put in hand to
formulate development plans for the
succeeding generation of TXE4 equip-
ment with the prime objective of cut-
ting the cost of the system. Design spe-
cifications were prepared for the new
equipment and in the spring of 1975
work started on development of the
new apparatus, which was designated
‘TxE4A EQuipment’.

It is important to establish that
TXE4A is not a new system: it is new
equipment which will supersede cer-
tain of the original TxE4 sub-systems.
Redesign has been confined to the
Control Area of the exchange — the
Cyclic Stores, Main Control Units and
the Supervisory Processing Units —
where the wide use of integrated cir-
cuit technology can have the greatest
impact in cost savings. The switching
area, comprising relay sets, line cir-
cuits, links and similar equipment
remains unchanged.

At the time TXE4 was developed only
single circuit elements using discrete
components were sufficiently proven
to be incorporated into the designs.
Now, integrated-circuit packages con-
taining several thousand intercon-
nected transistor cells, are available
which provide the circuit functions of
complete logic elements.

Two of the Large Scale Integrated
Circuits (Ls1) devices which have been

widely used in TxE4A are the Shift
Register and Re-Programmable Read-
Only Memories (REPROM). A Shift
Register consists of a series-connected
chain of bistable “flip-flop” circuit ele-
ments connected in such a way that
data entered at the input in the form
of an “on” or “off”’ state, is pulsed
along the chain from one bistable cir-
cuit element to the next, eventually
appearing as an ‘“‘on” or ‘‘off”’” condi-
tion of the last bistable element. Hav-
ing reached the end of the chain, the
information is momentarily available
for use and is lost as the following
driving pulse occurs. By connecting
the output back to the input however,
the device becomes a re-circulating
data store and it is in this form that it
is used in the TXE4A equipment.

REPROMS function similarly to Read
Only Memories (RoM) which are
devices used only in the read-out
mode, when reference to fixed infor-
mation is required. In REPROMS, how-
ever, the stored data is entered electri-
cally, after manufacture. Further, the
data can subsequently be erased by
exposing the device to high intensity
ultra-violet light and be re-pro-
grammed.

REPROMS used in TXE4A have storage
capacity for 8,000 bits of data in a
single LsI package and are used to pro-
vide long-term storage where data is

changed on an infrequent basis.

In total about one third of the equip-
ment in a typical TxE4 exchange will
be superseded with the introduction of
TXE4A equipment. To achieve a signifi-
cant overall cost saving of, say, 15 per
cent for a given exchange therefore, a
substantial saving has to be made on
the equipment being changed — in the
order of about 45 per cent. Let us now
consider how savings like this are
achieved.

First, because of the compactness of
LsI technology, the re-designed func-
tional areas occupy far less space than
the equipment replaced. Fewer com-
ponents require fewer printed wiring
cards to mount them on; fewer cards
require fewer mounting frames and
associated plugs and sockets; fewer
plugs and sockets require less shelf
space; fewer shelves mean fewer
racks. The amount of cabling and wir-
ing is also reduced. In all there is less
equipment to make, to test, to trans-
port, and to install. And of course
thereis a big saving in floor space.

Also it is a fact that integrated cir-
cuits work faster and are able to per-
form more functions in a given time.
Greater “processing power”’ therefore
is available. This provides further sav-
ings in that less equipment is required
todo the work.

Binary signalling and coding with O
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error detection techniques, has been
employed throughout the TxE4A
equipment. This reduces the amount
of signal path wiring and gives a dra-
matic reduction in the number of
wires constituting the inter sub-system
signalling channels.

Although the basic function of the
TxE4 Cyclic Store remains unaltered
in TXE4A, the physical arrangements
in this area have been changed com-
pletely. Whereas in TxE4 four different
rack types are required, TXE4A
requires only two types of racks — the
subscribers A-Switch rack and the
Cyclic Store rack.

The new subscribers A-Switch rack
contains the customers line circuits
and A-Switches and the scanning cir-
cuits for the associated terminations.
This new rack provides for 720 ter-
minations and thus, there can be up to
eight such racks in a TxE4A module
serving 5760 lines.

The second rack accommodates the
Cyclic Store. This uses vrs1 Shift
Registers as the storage medium
instead of the bulky threaded-wire
stores, and the reduced space require-
ments enable all the storage, dupli-
cated for security, together with scan-
ning and state-of-line-logic for 5760
customers, to be accommodated on a
singlerack.

Programmed call-setting processors
called Main Control Units (Mcu) con-
trol the setting of all calls through the
exchange. They receive calling signals
from the Cyclic Stores, cause appro-
priate paths to be set through the
switch network, initially to associated
exchange Registers which receive
dialled or keyed instructions from cus-
tomers and later, to the wanted ter-
mination.

The architecture of the TxE4a Main
Control Unit closely resembles that of
the existing design. The new equip-
ment, however, contains additional
functional units such as input and
output ‘“‘ports” which will enable the
MCU to communicate with a separate
processor and so pave the way for
futureenhanced facilities.

Another additional feature of the
TXE4A McCU is the provision of a second
“comparator”’ unit. Comparators are
used to derive equipment number and
translation information from the data
being broadcast by the Cyclic Stores
to all the mcus. The present design of
TXE4 Mcu uses discrete components
throughout. TxE4a makes extensive
use of integrated circuit technology
and this has greatly reduced the
number of units required to perform
the mcu function in an efficient way.
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The change in technology has also
allowed several important functional
changes, which have more than
doubled the processing power. Revised
exchange register  arrangements
enable each TXE4A Mcu to handle up
to 96 exchange Registers compared
with the present 36.

Each TxE4A program uses about
10,000 instructions to provide the
present TXE4 facilities. This program
is easily accommodated on two-plug-in
cards, since each card can store up to
8,000 words on eight pairs of REPROMS.
To cater for future needs further

REPROM cards may be added to bring
the total program store capacity to
32,000 words.

The net result of the re-development
of the mcu therefore is to halve the
shelf space required and to more than

TXE4A'sreprogrammable read only
memory store shows the space saving
when compared with the threaded

wire equivalent of TXE4 in the background.

double the overall processing power,
compared with the existing design.

Much of the general architecture of
the present TXE4 Supervisory Process-
ing Unit (spu) has been retained in
TXE4A but the main functions have
now been implemented using inte-
grated-circuit technology. In TXE4a,
the logic sequences have, in general,
been preserved. But instead of being
realised in the form of hard-wired
logic, the logic is stored as a program
in REPROMS’s. This approach has en-
abled the sru logic to be accommo-
dated on two cards whereas TXE4
required 11 cards for this purpose.

The 4,000 word ferrite-core working
store used in TXE4 has been replaced
by a 6,000 word Random-Access-
Memory (RAM) store which can be
equipped as required in modules of

2,000 words per plug-in card. The
overall effect of the introduction of
TXE4A equipment in the Supervisory
Processing area of an average
exchange has been to reduce the space
occupied to about one sixth of that of
the equivalent TXE4 equipment.

New pulse and signal highway tech-
niques have been developed to operate
at the higher repetition rates required
by the new technology and a major
advantage of the TxE4A highway sys-
tems is that highway lengths of up to
150 metres are now possible. This
relaxes planning and layout con-
straints to a considerable degree.

Overall, a number of practical effects
arise from the introduction of TXE4a
equipment. There is a reduction in the
number of different types of racks and
different types of slide-in unit required
to make up an exchange. This pro-
vides more efficient manufacture, less
documentation and reduced require-
ments for spares, and with fewer racks
and slide-in units there are savings in
capital cost.

Power consumption is reduced on all
but the very smallest exchanges and
the larger the exchange, the bigger the
saving. A TxE4A exchange also re-
quires less floor space than an equiv-
alent TxE4 exchange because there are
fewer racks and because there is no
longer a requirement for the wide
Cyclic Store gangways.

Finally, exchange management
efficiency is improved through the abi-
lity to input data in the Cyclic Store
using a teleprinter as opposed to wir-
ing threaded-wire stores. The reduc-
tion in equipment quantities brought
about by the introduction of Txe4a
equipment can perhaps best be illus-
trated by considering a typical
exchange of 13,000 lines.

Designed using TxE4 equipment, it
would require 444 racks. Designed
with TXE4A equipment it would
require only 352.racks (a saving of 92
racks or 20 per cent). This results in
a reduction in the floor area required,
from 755 square metres for TXE4 to
563 square metres for TXE4A (a saving
of 192 square metres or 25 per cent).

These, then, are the virtues of the
new TXE4A equipment. When the first
exchange is handed over to the Post
Office in 1980 it will mark the begin-
ning of a new era in telephone
exchange technology.

Mr D. H. Vogan is a head of sectionin
Telecommunications Development
Department and project manager for the
development of TXE4A.

PO Telecommunications Journal, Spring 1978




TELEPHONES AROUND THE WORLD

Here is our annual international comparison of
telecommunications statistics. They show countries
with the highest number of telephones, and include
figures to indicate the percentage growth in their
sYystems over the previous year. The source of the
figures is the American Telephone and Telegraph

Company.
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. Isle wires down and poles broken and
‘was buried in the snow. The road to Merk-
; land was closed for more than a week
local but eventually a rotary snowblower
tini- which had been airlifted from Swit-
ttery zerland cleared a way and engineers
veral were able to restore Merkland’s tele-
ower phone service after a break of 10 days.
e the Portabic standby generators ot vary-
sola- ing shapes, sizes and fuel types were
and used to supply power until mains sup-
hasis plies were restored. Diesel, petrol and
:r to gas-fuelled generators were des-
dis- patched from Inverness, in 15 cwt
s re- vans, land rovers, tracked snow ve-
i dir-  hicles and helicopters. When they had
sub- been installed the next problem was
re-fuelling. Replacement bottles of gas
L, the are needed daily for a 11 kilowatt
nent gas-filled generator, for instance,
ince, while petrol generators will run for
ning only two hours on a tankful of fuel.
grid Locally available generators soon had
nica- to be complemented with generators
ligh- hired from contractors, some of them
after having to be flown in because of -
7 68 blocked roads. They came from as far
away as Manchester.
:nto  Of the total number of exchanges
«cted affected more than 80 per cent were
“off cut off for less than two days. In one
f. At 10-day period more than 500 separate
| 2 --J'. - w;"“;‘_..mw i
o

e T

Wi n A

ute 20

and it was severely damaged with

o~ o dac
]

breaks were reported, ranging from
replacement of drop-wires to single
subscribers, to the extensive re-build-
ing of a 24 km overhead junction
route. In Aberdeen (North district),
where at one time 6,500 subscribers

- were without service, 93 per cent of

faults wereclearedwithin 10 days.

In many cases the telephone provided
a lifeline for people marooned. At
Aviemore a family were forced to burn
furniture to keep warm and cook.
Though snow was up to their roof, the
telephone remained in service and
they werg able to tell rescue services of
their plight.

Nor did the storm affect natural
highland hospitality. Post Office
engineers being airlifted into Durness
in north west Scotland were met by
the villagers who insisted on off-load-
ing the helicopter and conveying the
generator to the exchange. By the
time the engineers had connected the
equipment the villagers were back
with flasks of hot soup, home made
pies and a bottle of real highland
“spirit”’ to provide ‘“‘central heating’.

But when the snow melted there

_were more problems caused by flood-

ing. Underground cable faults rose to
three times the normal daily level, and
the normal work-force was increased
accordingly to contain the situation.

In the South West’s blizzard, RAF
and Naval helicopters were used to fly
in engineers who volunteered to bring
in stand-by generators to several of
the remoter exchanges in Exeter and
Taunton Telephone Areas when elec-
tricity supply was lost and batteries
subsequently failed. Other engineers
had to abandon their vans and
struggle on foot through 12 to 20 foot
drifts to reach isolated exchanges.

At oue stage 12 exchanges serving
some 4,000 telephone subscribers
went out of action completely, while
Bournemouth, Dorchester and Exeter
auto-manual exchanges had only
about two-thirds of their normal staff
on duty as snow prevented people

Senior technician Stan Jones gets to wor
with ashovel to dig his van out of a snow
driftat Weston-super-Mare.

from getting to their place of work.

In the case of the remote North
Devon village of Shebbear in Exeter
Telephone Area, four engineers who
made their entry from the air in a
Naval Wessex helicopter, delivered a
parcel containing urgent medical sup-
plies for the local doctor as well as
their own emergency equipment.
Working in appalling weather condi-
tions the team had the local exchange
operational within 24 hours, giving
the 650 villagers contact once again
with the outside world.

Most publicised of the operations in
which the Post Office played a part
was the setting up of BBC ‘‘Radio
Taunton” to serve people in isolated
places. During the emergency tech-
nicians saw to it that within hours of
receiving a request from Radio Bristol
both a high quality circuit, for carry-
ing music and news reports, and a
control circuit for off-the-air contact,
were provided between Radio Bristol
and an emergency studio at County
Hall in Taunton.

As in Scotland when the thaw set in,
flooding brought new headaches for
the Post Office, causing heavy damage
to the underground cable network.
Some 7,700 faults were reported in
Taunton Telephone Area, stretching
from Yeovil to Barnstaple. By the end
of the week however all but about 600
had been cleared.

At one time Exeter area engineers
had a backlog of 1,000 faults in East
Devon — an area where 30 to 40 out-
standing faults is usually considered
to be high. To deal with these and
similar problems throughout the re-
gion, 150 technicians were switched
from route maintenance and construc-
tion work to do emergency repairs,
mostly caused by water.

All in all, the Post Office coped man-
fully with the situation and staff in all
the badly affected areas drew wide-
spread praise for their efforts to help
keep open and restore communi-
cations throughout the emergency.




“THE DIGITAL WAY AHEAD

THE CORE of the Post Office’s oper-
ation is the provision and main-
tenance of facilities for transferring
information and material between
people and places. In the Telecom-
munications Business the telephone
user dominates but there are many
other demands, particularly for data
services, which are growing at a
vigorous rate. Other important ser-
vices are telegraphy, television, sound
programmes and possibly in the
future, visual telephone.

At present data and telegraph ser-
vices are the only sources which repre-
sent their original information as a
signal in digital form. A telephone
generates an electrical signal which as
an analogue of the speech information
can be represented as a waveform.

For digital transmission this ana-

An engineer tests the terminal equipment of a high speed digital

transmission system at a repeater station.

GH Bennett

logue signal has to be converted into a
digital form and the usual method of
achieving this is by Pulse Code Modu-
lation (rcm). In this process, the ana-
logue speech waveform is sampled and
the amplitude of the samples are
encoded into binary numbers which
can then be conveniently transmitted
asdigital signals.

The same process can be applied to
any analogue signal such as television
and sound broadcasts, but naturally
these services demand a more sophisti-
cated approach and greater accuracy
is needed in the encoding process. For
television an interesting proposal is
that the required information can be
generated in digital form within the
Tv camera itself. This offers the
advantage that studio processes as
well as transmission can all take place

in the digital mode, greatly facilitating
the signal manipulation that is neces-
sary for the operation of the studio.

Telegraph signals, which currently
largely arise from the telex service, are
usually generated by teleprinters or in
some cases from sources such as
punched or magnetic tape and are
already in a form suitable for digital
transmission. Data signals originate
from card, tape, magnetic tape and
other machines as well as from line
printers and computers. All these
devices originate their “raw” informa-
tion in a digital form.

Consider now the meaning of digital
transmission as compared with ana-
logue transmission. In the latter, the
signal takes the form of a varying elec-
trical waveform whose shape carries
the relevant information. In passing

A roadside repeater installation ia checked during work on the
120Mbit/s digital transmission system at Guildford.




along a cable the signal is diminished
and needs to be amplified at regular
intervals. Such amplification cannot
be perfect and on each occasion the
signal is, to some extent, distorted and
has notsc added to it which would, in
the limit, prevent further useful
transmission.

For digital transmission the signal is
essentially of binary form so that it is
only necessary to transmit two signal
states, ‘‘1”” and ‘“0”. These can be
represented in a number of ways
depending on the transmission
medium to be used, the simplest
method is to represent “1”’ by a volt-
age pulse and ‘0" by no pulse.

This method is quite practicable in
some circumstances but it is often pre-
fcrable for transmission over cables to
adopt three signal states — called a
ternary code. The uniqueness of all
three states can be exploited and the
binary signal can be converted into a
ternary form which reduces the rate of
signal transitions. One example is
known as 4 binary to 3 ternary
(4B31) where groups of 4 binary
digits are converted to groups of 3
ternary digits in accordance with a set
of rules.

Optical fibre, the most recent addi-
tion to the family of transmission
media, uses light as the signal source.
Turning the light on and off in ac-
cordance with the binary condition to
be transmitted is the obvious way to
achieve digital transmission and this
method is already being used for the
first generation systems.

Like their analogue counterparts,
digital signals suffer from degradation
of the transmitted signal due to the
transmission pattern and as a conse-
quence it is necessary to regenerate
the signal at intervals using regenera-
tive repeaters. These detect the
degraded signal and generate a new
signal corresponding to that received.
In this way a completely new signal is
created at each regenerator which is
virtually indistinguishable from that
originally transmitted. It is possible to
carry out the regeneration process
time and time again as often as is
required by the distance involved.

Two impairments have to be taken
into account, however. The first —
actual errors in the digital signal —
may be due to any of several causes,
but with good design and reasonable
freedom f(rom external interference
the number of errors can be very low.
On high grade systems, using coaxial
cables for example, they may be so in-
frequent as to be difficult to detect.

The second impairment known as

jitter, is an aberration of the signal
causing pulses to vary in time from
their correct position. The extent of
this variation and the rate at which it
takes place, is most significant in its
effect on visual communication, but if
very severe, can affect other services
and may cause errors in the signal.
Fortunately, it is possible to introduce
“jitter reducers’ at appropriate points
and these can largely correct this
phenomenon.

Most data services require informa-
tion rates of 48 kbit/s or less and tele-
phone speech generally needs 64
kbit/s. To provide these it is useful to
combine a number of low rate sources
on to a single, higher rate path. This
is achieved by time division multiplex-
ing and is simply the combination of

several digital signals, each at a
nominally fixed rate, into a higher
ratesignal.

Take an example of six channels
each of nominally 9.6 kbit/s. These
combined would require 57.6 kbit/s.
Allowing for “housekeeping” the six
channels fit into a 64 kbit/s rate. But
how is it actually done? The diagram
below shows that one digit is taken
from each tributary channel in turn
and combined on to a common path at
a rate corresponding to the clock or

timing signal of the multiplexer.

Additional digits x, y, z — are added
to provide an identification of the start
of the sequence so that at the remote
terminal (or demultiplexer) the digits
can be correctly allocated to their re-
spective paths corresponding to the in-
put tributaries. It is also necessary to
take into account the fact that the in-
put tributaries may vary from their
normalrate.

The process of bringing all the tribu-
taries to the same common rate is
known as ‘‘justification” and requires
additional digits in the combined sig-
nal. The multiplexing process can pro-
ceed upwards through a number of
rates of a prescribed hierarchy so that
higher and higher line speeds can be
used. The hierarchy which has been
adopted by the Post Office conforms to
ccITT recommendations and is 64
kbit/s (x32) = 2048 kbit/s (x4) =
8448 kbit/s (x4) = 34,368 kbit/s
(x4)=139,264 kbit/s.

It will be seen that each higher order
in the hierarchy has a digit rate which
exceeds the numerical sum of its input
tributaries. This difference is taken up
by the justification process and the
housekeeping digits needed for the op-
eration of the multiplexing equip-

ments which are such a vital element. D

The way in 'which six 9.6 kbit/s channels fitinto a 64 kbit/s rate.

Digit "'b"" from Tributary 1
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Digit '*a" from Tributary 6

Digit “a’ from Tributary 1
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Nominal
Digit Rate Repeater
kbit/s Media Spacing
km Notes

1536 Audio cables 1.83 A substantial number of systems exist.
Used with 24 channel PCM. No further
expansion proposed.

2048 Audio cables 1.83 A CCITT standard used with 30 channel
PCM or Multiplexed Data. Now being
ordered in place of 24 Channel.

8448 Carrier Cable Network 3.5 Under development.

8448 Optical Fibre 12to 15 Demonstratiaon trial systems exist

120000 1.2/4.4 Coax 2.0 A limited PO ordering programme. In service 1978.

139264 1.2/4.4 Coax 2 To replace 120 Mbit/s within 2-3 years.

2.6/9.5 Coax . 4.5

Optical Fibre 3to6 Demonstration trial systems exist.

11 GHz Radio-Relay 50 Under development for use at existing
(one channel per car- radio relay stations.

rier)

19 GHz Radio-Relay 8to 10 Under study for possible development.
(2 channels per carrier)

Table showing the range of digital transmission systems which are currently

available and under development.

The efficient transmission of digital
signals requires a range of digital
transmission systems and the table
above gives a summary of those avail-
able and under development.

The interconnection of these digital
transmission systems into a digital
transmission network associated with
the existing switching systems which
function in the analogue mode, is not
the most advantageous way for oper-
ation. It is not until digital switching

.1s included that the full significance of

thedigital story unfolds.

Consider the diagram below. This
represents a digital ‘“‘switching ma-
chine” which has the capability of in-
terconnecting 64 kbit/s paths from a
number of PcM systems connected to
it. These may be remote and traverse
long chains of transmission systems
and multiplexers or they may be close
at hand, even in the same building.

Because the characteristics of digital

A Digital “Switching Machine” N
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transmission are not bounded (within
the limits of errors and jitter) by dis-
tance, then the switching machine can
freely interconnect any 64 kbit/s path
to any other and the overall perform-
ance characteristics will be the same
in every case.

In this way there is the possibility of
a “standard” performance, virtually
independent of the dimensions of the
network and capable of handling a
range of different services without the
mutual interference that in some cases
is characteristic of analogue systems.

The attainment of a comprehensive
integrated digital network, is of course
a long term plan and many years will
pass before sufficient new plant has
been installed to make much impact
on the present analogue network.

By the mid 1980’s however, it is
expected that much of the country will
have an overlay of digital transmission
which will be available for telephony
and also for data, television and other
services. Digital switching will grad-
ually be introduced into this network
and in the longer term it is possible to
envisage a wholly digital connection,
customer to customer, offering the
wide range of services that are likely
to beneeded by the year 2000.

Mr G. H. Bennett is a section head in the
Lineand Radio Systems Division

of Telecommunications Development
Department with special responsibiiity

for digital transmission on cable

and radio relays.

PO Telecommunications Journal, Sdpﬁgvm'lﬂ.




Round the world yachtswoman Clare Francis is one of the Post Office Maritime Service’s most famous customers.

For more than 60 years the
Post Office with its network
of Coast Radio stations has
provided a continuous 24-
hour world wide ship-to-
shore communications
service. Recent develop-
ments have led to improved
techniques and equipment
aswellastheintroduction

of a-Maritime Satellite
Communications System.

A LUXURY liner smoothing its way
across the Pacific, a French trawler
fishing in the icy waters of the Arctic
and a round-the-world yacht contes-
tant leaving Rio de Janeiro, may not,

= =

at first glance, appear to have much,
other than the sea, in common. Yet
these three vessels — and, indeed all
types of sea-going craft — can be
linked by one vital factor: their ability
to keep in close touch with the United
Kingdom via the Maritime Radio Ser-
vice Division of the Post Office’s
External Telecommunications Execu-
tive. (ETE)

Almost all the telegraph, telephone
and telex services now available to the
public are also used for the business
and social needs of seafarers, with
highest priority, of course, always
given to the communication needs of
ships in distress.

During 1977 nearly one million
radio-telegrams were exchanged or
broadcast and 600,000 radiotelephone

Communications
for all at
sea

oA

and 42,000 radiotelex calls were con-
nected between ships and subscribers
in the United Kingdom and overseas.
Some 268 distress and urgent marine
casualty cases were handled directly
and a further 290 were intercepted
and reported to shore authorities.
Navigational, weather and gale bulle-
tins numbered 50,000. A total of 350
Post Office radio officers man the coast
stations, with more than half of them
based at the long-range station, Por-
tishead Radio, in Somcrset.

The pattern of international ship-
ping is continually changing and com-
munication methods have had to be
modified accordingly. The trend to
larger, but fewer, super tankers,
general and bulk cargo carriers and

container ships is now very apparent. D
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Operators at work atthe world’s busiest long-range maritime radio station at Burnham-on-

Sea, Somerset, known by mariners as Portishead Radio.

Ships which were averaging 12,000
gross tons in the 1940s and 50s are
more often around 100,000 gross tons
today. And of course, the days of the
larger passenger liner, with its bulk
communications requirement, are
almost ended.

These developments, however, have
not resulted in any decline in ship-to-
shore communications. Indeed, the
high investment costs of the larger
commercial vessels have, if anything,
underlined the economic advantages
stemming from better communi-
cations which can, for example,
ensure a ship’s quick turn-round in
port or its early diversion to an alter-
native route.

Growth in the routine type of tele-
graph communications with ocean
going vessels continues at about four
per cent a year. At the same time,
more and more ships, particularly
those employed in North Sea oil explo-
ration, are using radiotelephony,
where overall growth is around 12 per
cent.

Radio telex facilities, which for a
decade have been the main line of
communication with oil exploratory
rigs, are now beginning to be used
more extensively by commercial deep-
sea cargo vessels and this is particu-
larly so through Portishead Radio.

Almost coincidental with the changes
in commercial shipping, there has
been a rapidly increasing number of
small pleasure craft and yachts whose
owners are finding that the provision
of vHF radio telephones gives them a
reasonably economical way of keeping
in touch with the shore, for both
domestic and safety reasons.

22

Although it is unlikely that any one
yacht will communicate frequently,
the combined effect from the 8,000 or

so small craft now equipped with vHF

for use in coastal waters, has good
potential. A publicity campaign aimed
at this new field of activity is, in fact,
beginningto pay dividends.

As well as operating the maritime
communications business, the Post
Office, under contract to the Depart-
ment of Trade and Industry and the
Home Office, carries out inspections of
marine radio installations to ensure
that ships’ radio equipment meets the
necessary requirements and that the
licensing terms for operating stations
are properly observed.

Technical and practical operational
examinations for the professional

radio officer, for people operating
radio-telephone installations on coas-

“tal shipping, and for those on small

craft and yachts, are conducted at in-
tervals either at the marine technical
colleges around the uk or on board.
Periodic checks are made to ensure
that the requirements of the Radio
Regulations annexed to the Interna-
tional Telecommunications Conven-
tion are being observed.

Congestion of the available radio fre-
quency spectrum, particularly in the
Continental Shelf areas, is a major
problem of maritime communications
and the use of all radio frequencies
has to be co-ordinated and shared
with countries around Europe, whose
maritime interests are, in many cases,
identical to those of the uk.

Modern techniques however allow a
more economical use of the available
spectrum. The speech channel itself,
under single-sideband working (ssB)
occupies only half the bandwidth
which used to apply in double-side-
band working. New operational tech-
niques, the increasing use of VHF for
short-range working and the planned
use of VHF/UHF “‘scatter” for middle
distance ranges to the permanent oil
platforms, are all helping to alleviate
the immediate congestion.

It now seems likely, however, that if’
the present growth rates, particularly
for radio telephone and radio telex
contact, are to continue, the long term
solution may rest with the provision of
an integrated multi-channel satellite
communications service for shipping.

But while satellites offer ample capa-
city for the expansion of telegraph and
telephone services and stable media
for both services it seems clear that

A constantvigil is kept by Post Office staff who man the coast stations dotted round
the UK shoreline.




“the transfer of long-range maritime
communications to a satellite system
will be a gradual, years long process.
Satellite communications seem likely
to complement rather than displace
the existing traditional radio services
to shipping, particularly in sea areas
adequately covered by short-range
VvHF where satellites may have little to
offer.

Most of the 11 medium/short range
coast stations operated by the Post
Office have several transmitters and
receivers in the same building. In the
past the stations have relied on the
remote siting of receiving aerials, and
suitable filtering, to prevent interac-
tion between transmit and receive
communication paths. As the traffic
loading has increased, however, it has
become more difficult to deal with this
problem and new stations and the
existing ones being re-equipped, will
provide adequately separated trans-
mitting and receiving facilities, each
with its own aerial system. i

The introduction of single-sideband
working, mandatory at coast stations
since 1975, and on board ship by
1982, has led to the general re-equip-
ping of all coast stations with ssB
equipment. Use of the additional
radiotelephone channels made avail-
able has materially improved the
extent and quality of service.

The provision of VHF services to coas-
tal shipping 1is being gradually
extended so that, within the next few
years, it should cover the whole of the
UK seaboard. A number of inter-
leaved VHF stations, operating by
remote control from base coast
stations, are already in service and a
further four such stations at Cro-
marty, Forte, Whitby and Sullom Voe
in the Shetlands, will be provided
before the end of 1978.

A selective calling facility has been
installed at each coast station so that
it is now possible to contact ships
carrying compatible call decoders,
without the need for them to maintain
continuous listening watch. Traffic
delays, which are inherent in the pres-
ent system of two hourly broadcasts of
traffic lists, can, therefore be reduced.

Among improvements planned for
the long-range HF service is the provi-
sion of an entirely new complex
centred at the control point at Burn-
ham-on-Sea, Somerset. By 1981, the
new station, on which building work
has already begun should be operat-
ing, with a receiving aerial “farm” at
Somerton, 25 miles away. Transmit-
ters for the various telegraph, tele-
phone and telex services will be

located at Rugby, Leafield and Ongar.

With 55 radiotelegraph operating
positions, 12 radiotelephone consoles
and nine radiotelex control points, the
trafic capacity of the new station
should be more than adequate for the
predictable future of “orthodox’ com-
munications. About 60 per cent of
long-range contacts are with foreign
ships: the provision of up-to-date faci-
lities at Burnham should help to main-
tain the UK position in the forefront of
international ship-to-shoreservice.

The fact that the main flow of com-
mercial traffic with larger commercial
vessels is still dependent upon what
might appear technically to be out-
dated — telegraphic hand speed morse
— needs some explanation. A typical
foreign-going ship may transmit, on
average only three or four short radio-
telegrams per week. It has to carry,
under regulation, a radio officer with
morse qualifications, mainly because
of the safety commitments. The
equipment he uses can be much less
comprehensive than that at the shore
station and there is often insufficient
traffic to justify the fitting of expensive
radio telex terminal and control equip-
ment aboard ship.

For these reasons there has devel-
oped, over the years, a certain profes-
sionalism in the handling of radio tele-
grams in morse. As Earl Mountbatten
commented when he opened the new

to keepintouch with the shore at all times.

Niton radio station on the Isle of
Wight: “I am glad to see morse still
used . . .” It is a sentiment echoed by
most people in maritime communi-
cations work.

Mr P. Mitchell is head of group in External
Telecommunications Executive

with special responsibility for
medium/shortrange services.

PO TelecommunicationsJournal, Spring 1378
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Running a fleet...

In the fifth in our series on some of the many
different jobs essential to the efficient operation of
Post Office Telecommunications, Peter Gascoigne
Midlands Regional Motor Transport Officer,
outlines some of the aspects of his work.

WITH POST OFFICE Telecommuni-
cations now running a fleet of more
than 50,000 motor vehicles, ranging
from 6 cwt vans to giant 32 ton articu-
lated lorries, and coping with widely
varied and growing business demands
amid everchanging transport legisla-
tion, the job of the Regional Motor
Transport Officer (RMTO) can never be
dull.

The Midlands Telecommunications
Region fleet, second only to LTR in,
size, comprises more than 6,000 ve-
hicles, with models by every leading
British manufacturer. A further 1,000
vehicles operated by Supplies Division
and radio stations and Postal ve-
hicles maintaincd on an agency basis,
completethe fleet.

As RMTO it is my job to organise and
control all aspects of maintenance for
this fleet. Some of the vehicles have
highly sophisticated equipment built
into them or special Post Office de-
signed bodies to mcet particular oper-
tional needs. Between them they cover
42 million miles a year. And, of
course, there is a responsibility for the
maintenance of the 4,700 mechanical
aids in use in the region. These range
from two-inch water pumps to large
tracklaying tractors.

In MTR there are 53 Motor Transport
Workshops (MTw) spread across 7,900
square miles of the region. Most are
purpose-built and attached to the
Telecommunications Engineering
Centres (TEC) from which the vehicles
operate. Each mTw is equipped and
staffed to cope with the normal main-
tenance requirements of its own fleet,
while major accident work and over-
haul of the more sophisticated
mechanical aids is carried out in two

central repair shops, each equipped
with the latest machinery.

One of these repair shops specialises
in major body repairs and makes spe-
cial bodies for THQ, such as mobile
exhibition units. The second special-
ises in overhaul, modification or repair
of all types of mechanical aids. Every
vehicle and mechanical aid has its own
individual maintenance programme at
its home workshop, based on mileage
or, in the case of low mileage vehicles,
on a time factor.

Basically the programme is aimed at
preventive maintenance, designed to
keep the fleet in a safe, reliable, effi-
cient condition with a creditable
appearance. Scheduled maintenance
work takes up about two-thirds of the
workshops’ time, and the rest is spent
on corrective repairs, modifications,
accident work and the like.

Day-to-day control and administra-
tion of the organisation is exercised
through a technical group which con-
sists of two Assistant Regional Motor
Transport Officers and seven Techni-
cal Assistants. Each has a key part to
play in ensuring the smooth running
of the operations.

Five of the Tas have field responsibil-
ities. It is their role to oversee, control
and co-ordinate the workshops and
their resources, to liaise with the
General Managers’ staff and other
users and, via the ARMTOs, keep me
constantly in touch with the situation.

Regular meetings of the technical
group are held to co-ordinate all sec-
tions, to discuss progress and common
difficulties, establish objectives, and
introduce Regional and national poli-
cies. In common with all managers
today, financial expenditure control
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dominates decisions and objectives.

Among the many statistics produced
for use in the financial control of the
fleet, there is now a computerised
costing system which gives the main-
tenance profile, including costs of all
vehicles individually, on a quarterly
basis, enabling the singling out and
following up any high expenditure. It
also provides comparative vehicle
costs, age related costs, and so on.

A large proportion of the current
account budget goes on buying spares,
materials and fuel. Major items, such
as fuel, oil, tyres and batteries, are
controlled by Headquarters contracts,
but it is my responsibility to negotiate
the terms for the supply of a wide
range of items to ensure that there is
the right quantity of spares and

Apprentice Chris Whyles and Motor Technician Mick Stilgoe discuss a front suspension
unit they have removed from a 6 cwt van at Castle Bromwich with Mr Gascoigne (centre).

materials, at the right time, of the
right quality and at the best price that
can be obtained.

Capital account expenditure can be
divided into vehicle replacements and
workshop major plant including such
items as vehicle hoists, automatic ve-
hicle washing machines and fuel in-
stallation equipment. All these items
form an integral part of overall ve-
hicle maintenance policy.

Although a book life is laid down as
a guide, vehicles are replaced only
when they ae considered to have
reached the stage where they are no

Reviewing the fleet at Leicester Telecommunications Workshop, Mr Gascoigneiis
accompanied by Workshop Supervisor Arthur Talbot and acting TA Charles Carnwell.

longer economically viable to main-
tain. During the last two years of its
book life, each vehicle’s condition is
vetted periodically by the Workshop
Supervisor and the Field TA before
being included in the replacement pro-
gramme beingundertaken.

With a total staff of about 500, there
is a considerable amount of personnel
work, ranging from recruitment to re-
tirement presentations. Training re-
quirements, both on the job and at the
Post Office mT Training College are
considerable, due to the wide range of
work skills covered, new technical de-
velopment and the ever changing
models of vehicles in service.

Driving instruction for the Region is
a further responsibility. There is a
team of nine instructors — all Ministry
of Transport approved — who train
staff to drive all types of vehicles in
service, up to and including Heavy
Goods Vehicle Class ITI.

As head of a specialist Regional
group, it is a fundamental part of my
job to advise and liaise with all other
Divisions in RHQ and Areas on motor
transport matters, including the ever-
changing vehicle operators’ legisla-
tion. I, in turn, receive invaluable as-
sistance and guidance from them on
all aspects of our work.

The many facets of the RMT0’s work
lead to a job which is always full of in-
terest, sometimes a little frustrating,
never dull, but always fulfilling.

PO Telecommunications Journai, Spring 1978
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Big advance

for small

AB

The CDSS1 central equipment unitis housedin a cabinet which may be sited either

DF Giriffiths

adjacentto or, asin this case, remote from the operator’s console.

AS THE WORLD of commerce grows
increasingly dependent on telecom-
munications in day-to-day business, it
is inevitably ever more demanding in
the range of features it expects to see
offered. Nowhere is this more evident
than in the field of the Private Auto-
matic Branch Exchange (raBx),
usually the focal point for telecom-
munications within any organisation.
Whatever the size — whether it be a
small firm of solicitors with a single
PABX simply connected to the public
network, or a large multi-national cor-
poration with a complex private
network — the demands will be simi-
lar. It is only the scale which differs.
In recent years the business customer
with a requirement of more than
about 100 extensions has enjoyed the
benefits of many improvements in the
larger proprietary pABX field but until
recently developments in smaller PABX
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equipment — for which the Post Office
is solely responsible — have been less
marked. -

In an effort to remedy this the Post
Office began a feasibility study which
led to a design it later adopted as the
basis for its new rental range PABX.
Known as Customer Digital Switch-
ing System No. One (cpssl), it fulfills
the need for a modern, compact re-
placement for the existing Strowger
based small paBxs. It uses Post Office
technology which is among the most
advanced of its kind in Europe and a
target date was set for 1980.

But consider first the background in
more detail. Customer requirements
include a comprehensive range of
extension facilities such as enquiry,
transfer, call diversion and abbre-
viated dialling. Usually the customer
has minimal accommodation and
requires the equipment to blend-in

with normal office type environments.

He also wants an attractive design
for the operator’s console — and asks
for considerable flexibility coupled
with ease of operation. Many of these
demands can only be met economi-
cally by employing some of the most
advanced switching system technology
available.

The existing Strowger-based small
paBxs and their corresponding exten-
sion capacities are the paBxs S and 6,
serving up to 20 extensions, the PABX
1, serving up to 50 extensions, and the
PABX 7, serving up to 100 extensions.
The Post Office markets them on a
rental basis and has full operational
responsibility for all the 40,000 or so
such systems which are now in service.

Features offered by the current ren-
tal systems are basic, and often a dedi-
cated equipment room is needed to
accommodate the switching equip-
ment and ancillaries. Installation
methods for the existing rental PABXs
tend to be time consuming and
demanding on labour, and the Post
Office is often faced with the costly
exercise of changing systems as the
customer’s requirements grow.

So it was obvious that something had
to be done. After a study of available
PABX systems and capabilities it was
decided to conduct an in-house study
on the problems and advantages of
using Time Division Multiplex (TpM)
switching with Stored Programme
Control (spc) for a small PABX

The design of cpssl which resulted
was the product of a joint team of
engineers in the Development and
Research Departments of Telecom-
munications Headquarters (THQ). A
production engineering contract was
placed with Plessey Telecommunica-
tions Ltd and the General Electric
Company Telecommunications Ltd,
and the first pre-production trial sys-
tems are planned for early 1979.

cpssl is designed to serve up to 120
extensions with MF keyphones or ordi-
nary dial phones. It will also carry 24
exchange lines and 16 auxiliaries such
as tone receivers and inter-PBX cir-
cuits. The operator’s console is dis-
creet and compact, designed to match
the projected new range of Post Office
instruments, and offers speedy call
handling in any kind of environment.

Both the operator’s console and the
central equipment unit (CEU) have
been designed to be compatible with
modern offices, and there is a dramatic
reduction in the amount of space
occupied compared with, say, the
raBx 7 which has fewer extensions.

Central to the success of cpss1 is the



use made of one of Europe’s most
advanced  microelectronic  chips,
known as a single channel codec
(coder/decoder), developed within the
Post Office Research Department at
Martlesham.

Because of their cost, present
methods of converting analogue
speech signals to digital form are com-
monly shared between 24 and 30
channels. The predicted lower cost of
the new Large Scale Integrated (LsI)
codec means that it can be used on
only one channel and may therefore
be used on individual lines connecting
telephone customers to their local
exchanges.

Its use on cpss1 means that a single
printed wiring board measuring about
200 mm (8 in) high and 320 mm (12.7
in) deep accommodates all the cir-
cuitry needed for four extension lines,
including the four codec chips. Such a
high extension packing density means
that the line cards, switching and con-
trol equipment, power supply and
common services for a full size system
can all be housed in a single free-
standing cabinet measuring about 1.6
m (S ft) high by 0.6 m (2 ft) square —
only slightly taller than a standard
four-drawer filing cabinet.

The control shelf is at the top, the
power shelf at the bottom and identi-
cal line unit shelves in between. The
control and line unit shelves house
printed wiring boards which are con-
nected via high density connectors to
wire-wrapped shelf backplanes at the
rear.

Along with the Control Processing
Unit (cru) and memory the top shelf
also_houses the digital switch, signal-
ling access; system clock, conference
card and tone generation. The time
switch itself is non-blocking and is
realised on two printed wiring boards.
An equivalent space switch using stan-
dard Post Office reed relays would
measure over 6.5 m (21 ft) square.

Apart from the switch there are two
further areas where use of fully digital
techniques has resulted in dramatic
space saving. One of these is in tone
generation where a single printed wir-
ing board provides up to 32 different
tones pre-cadenced as necessary and
the other is in the conference unit.
Here a single printed wiring board can
perform simultaneous conference calls
for upto 32 parties.

Each of the five identical line unit
shelves is designed to accommodate a
maximum of 32 ports comprising six 4
port cards and four 2 port cards. Any
inlet/outlet combination in ¢pss1 hav-
ing access to the switch is called a

port. In configuring a particular cus-
tomer installation the allocation of
ports is fully flexible, which means
that even the most unusual combina-
tions of extensions, exchange lines and
so oncan be catered for.

A shelf would typically cater for 24
extensions, six exchange/inter-pBx
lines and two auxiliaries (MF4
receivers etc). Growth of the system is
thus modular and in a downwards di-
rection from the control shelf. The
addition of a new line unit shelf
merely requires installation of the line
card frame and associated cards, con-
nection of the shelf wiring harness to
the shelf above, connection to the
cabinet power bus and plugging-in the
appropriate distribution cables.

A crucial module in cpssl is the
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Dick Emery, a T2A, examining a printed wiring board in the CDSS1 central equipment unit.

shelf multiplex card which appears at
one end of each line unit shelf. It is
here that the serial data streams from
each of the 32 ports on a line shelf are
multiplexed. They are converted into
two serial data streams, one for speech
and one for signalling. These data
streams are then passed via the shelf
wiring harness to the digital switch
and signalling access cards on the con-
trol shelf. The system thus has the in-
herent and powerful capability of con-
trolling  signalling and  speech
connections entirely independently.
cpssl is powered direct from the
mains and makes use of modern
switching-mode principles to reduce
size and optimise efficiency. Short
term standby power will be available
as a customer option. As far as the (O
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The single channel codec, one of Europe’s most advanced microelectronic chips and
central to the success of CDSS1.

customer is concerned the front end is
the operators console and great care
has therefore been taken to design a
unit which is not only pleasing in
appearance but also versatile in per-
formance.

Considerable improvements in relia-
bility are achieved by replacing the
normal mechanical keys by capacitive
touch keys. The replacement of key
tops by an overall plastic fingerplate

28

reduces the usual spares problem and
blends in with the attractive low
profile design.

To optimise on flexibility without
overloading the main cpss1 processor,
the operator’s console incorporates its
own microprocessor and associated
programme memory. This flexibility
means the console can be used to
check out a faulty system to find in
most cases down to card level — what

failure has occurred. Thus when
reporting a fault, advice can be given
to the service engineer so that he can
bring along the correct replacement
card.

A further use for the console is in
entering customer system data and
extension service changes. This avoids
the expense of a dedicated terminal for
the purpose and allows the customers
to make operational changes without
contacting the Post Office.

On-site maintenance of ¢pssl1 is nor-
mally restricted to finding and replac-
ing a faulty card. A number of con-
tinuously run self-checking routines
are built into the system to ensure, for
example, continuity of speech and sig-
nalling paths. A faultsman’s telephone
may also be used. In the long term it
would be possible to provide for fault
diagnosis from a remote maintenance
centre.

The provisioning procedure for
cpssl can be managed by means of
computer based records. Using this
technique a customer’s ordering re-
quirement in terms of system size and
facilities is entered into the computer
where it is used to derive the necessary
operational data. This includes such
information as stock lists, installation
charges and rental, initial customer
data base and user instructions. The
whole process can thus be automated
to such an extent that the time
between placing an order and delivery
to site whould always bc kept to the
minimum possible.

As with most new stored programme
controlled raBxs, cpss1 offers the cus-
tomer a large range of facilities most
of which need only software to imple-
ment. Two typical facilities available
to extensions are ‘‘call-back” — which
enables an extension calling an
engaged extension to be rung and con-
nected when the latter becomes free,
and “call diversion” — which enables
an extension to divert incoming calls
to another extension.

The first customer trial was due to
take place in late Spring and will be
followed by pre-production trials
around the end of the year. Much has
been achieved but even more remains
to be tackled if by the scheduled date
of 1980 business customers are to see
their demands being met in the small
PABX field.

Mr D. F. Griffiths is Head of Groupin Tele-
communications Development
Department and projectleader

for production engineeringand CDSS1.
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LIKE THE Post Qffice and the Gas
and Electricity Industries, the giant
British Steel Corporation’s (Bsc) in-
terests stretch to all parts of the Un-
ited Kingdom. Created in 1950, the
BSC today represents the fusing
together of a multiplicity of large and
small private companies and organisa-
tions with a very wide range of basic
major products.

In recent years these have been
grouped together, not geographically,
but in often widely separated product
divisions such as tubes, strip, plate,
tinplate, stainless and chemical div-
isions as well as new administration
centres, research laboratories and ser-
vice bases.

The need for a comprehensive com-
munications network was recognised
some years ago when it became
obvious that the various existing inter-
works circuits were inadequate for the
giant new Corporation. Following a
two year study by Bsc the financial go-
ahead was given to build a new
network for both speech and data.
The Corporation’s planning group,
based in Sheffield, began designing a

suitable system and the Post Office
was called in at the consultative and

planning stages.
The result is the development of
Corporation Telecommunications

Network — known as corTEN for short
— which now links more than 100 Bsc
sites by means of nearly 900 private
circuits and carries high speed data
between 10 computer installations
throughout the country. When the
data network and computer pro-
gramme is fully operational it will be
one of the most advanced in the world
within an industrial organisation.

Simple economics was an important
primary factor in deciding the justifi-
cation for a private network for it
could be clearly demonstrated that
considerable savings could be made by
routing the Corporation’s 12,000
external calls a day away from the
public switched telephone network on
to private circuits. But just as impor-
tant was the vital need for various
computer locations, both existing and
proposed, to be readily accessible to all
users.

The final configuration for COTEN

combined the speech and data facili-
ties in the same supergroup trunk
network. A supergroup consists of five
groups each of which is capable of
carrying 12 high quality speech cir-
cuits or one high speed data circuit.

In this network one group in each
supergroup is reserved for high speed
data (Datel 48k), and the other four
are used for speech. The trunk
network decided on consists of 10
supergroups linking eight terminals,
all located at Bsc’s own premises. The
locations were determined mainly by
the heaviest concentration of works
and offices and computer sites.

The speech network is based on six
Private Circuit Automatic Tandem
Exchanges (pcaTxs) at Ravenscraig
(Scotland), Teesside, Aldwarke (Roth-
erham), Port Talbot, Llanwern (New-
port) and London, fully intercon-
nected by the trunk network. High
quality speech circuits radiate from
the pcaTxs to the various works and
offices. Where subsidiary concentra-
tions of works and offices exist re-
motely from a PCATX it has sometimes

proved economical to route these cir-
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cuits via additional groups or super-
groups.

The Midlands, for example, has
several large sites although insufh-
cient in total to warrant a separate
rcaTx. The private speech circuits are
therefore concentrated centrally at
Bromford Works (Birmingham) and
then “fed” to the Aldwarke pcaTx by
a supergroup. Other “‘feeder” groups
or supergroups are at Clydebridge and
Glasgow (both to Ravenscraig),
Velindre (to Port Talbot), Stocks-
bridge and Workington (both to Ald-
warke) and Bedford (to London).

To keep the level of transmission up
to the highest standards the Post
Office has urged that no more than
three circuits be connected in tandem
on any call. It has, therefore, been
necessary to provide direct links
between each of the pcaTxs through
dedicated groups between any two
pcATxs. The group between Teesside
and Port Talbot, for example, is
routed via the supergroups Teesside to
Scunthorpe, Scunthorpe to Aldwarke
and Aldwarke to Port Talbot.

All rBxs connected to the network
are allocated a three-digit number. In
addition the digit 7 is used throughout
by PABX extension users to access the
home prcaTx. The first digit of the
three routes the call to the terminal
pcaTx and the last two digits route the
call within the terminal PcATx to the
distant PBX.

The Corporation’s ultimate goal is
full desk-to-desk dialling, which is the
only way for the full benefit of the
network to be realised. But implemen-
tation of a fully automatic system,
although proceeding, is having to be
spread over a number of years. Cur-
rently about 30 per cent of the Cor-
poration’s 20,000 telephones are still
manual.

With most of the planning done to-
wards the end of 1978, the speech pro-
ject was handed to North Eastern
Telecommunications Region and from
there to Sheffield Area who appointed
a Project Manager and Project
Engineer to see the job through. All
other areas nominated staff in both
Engineering and Marketing Divisions
to have direct responsibility for their
portion of the work. Regular monthly
meetings were held between the BSC
planning group, the Post Office and
ITT who supplied and installed the
PCATXs to monitor progress and thrash
out problems as they arose.

The first stage of implementation
was to bring into service the six
PCATXs, 10 supergroups and some 700
private circuits. This huge installation
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the country meant that routes became
ready for service over a three month
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into service over a two week period a
target date of 1 April 1977 was set for
the whole.

In the event, only three circuits were
not ready on time. BSC carried out a

Post Office Technical Officer Reg Walker checks test calls on the automatic tandem

exchange at British Steel’s Grosvenor Place offices inthe heart of London
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comprehensive training programme
for their switchboard operators with
supervisors from all the larger instal-
lations attending a two-day course at
BsC’s Training Centre near Sheffield.
Post Office Telephone Service Repre-
sentatives were on hand to help where
necessary.

The second stage, the provision of
the “feeder” widebands and associ-
ated equipment and circuits, went into
service variously through November
1977 and so completed the basic orig-
inal plan.

Inevitably with a large network,
where planning takes place far in
advance of final commissioning, traf-
fic patterns change and there must
finally be a period of rationalisation
and adjustment of the number of cir-
cuits in the various routes. BsC have
bought a number of Call Information
Logging Equipments and are regu-
larly monitoring traffic through the
pcATXs and at their large PABXs. As a
result, some work is already in hand to
augment or contract many routes.

As already explained, for the data
side of the project — which was con-
trolled throughout by Telecommuni-
cations Headquarters — one group in
each supergroup is dedicated to the
transmission of high speed data. Sup-

porting the main trunk network are a
large number of Tariff T circuits to
various remote data terminals and
computers.

Bsc is still building up and commis-
sioning its computer program which
controls order handling and adminis-
tration, production planning and con-
trol. The network will provide a stan-
dard method of interfacing different
computing equipments and ultimately
make computers more readily and
easily available to users throughout
the corporation.

Bsc have opted for a Packet Switch-
ing Technology similar in concept to
the Post Office Experimental Packet
Switched System (EPSS), now in oper-
ation. This technology gives a very
high line utilisation rate and the
network configuration is such that at
least two circuits come into each
centre providing alternative routes
between all the major terminals, so
largely catering for circuit failure or
congestion.

The Post Office maintains the whole
network with the exception of the
computer terminal equipment. To
keep up high service standards a Fault
Reference Centre has been set up in
Sheffield which monitors fault records
and thereby detects any ‘‘danger sig-

nals”. It also gives full assistance and
provides the necessary expertise
whenever and wherever needed. Bsc
has also introduced its own routine for
monitoring the network. Using Card
Callmakers and Speakersets, weekly
routines are carried out from ter-
minals to set up calls over every cir-
cuit which are then checked for return
of the correct tone.

But good though Bsc’s communi-
cations system is, there is still plenty
of room for expansion and develop-
ment and the Corporation is already
investigating the practicability of pro-
viding other widebands and circuits to
serve more sites. In the immediate
future is the probability of using the
network for teleconferencing and fac-
simile, while farther off is the possibi-
lity of conversion to a fast-switching
common control network.

COTEN, it seems, could well be just
the beginning . . .

Mr D.Richardson isSenior Sales
Superintendentin Sheffield Telephone Area
and was Project Manager for most of the
two-year period in which COTEN was set up.
Mr E.H.Ridgway is an Executive Engineer,
who was Project Engineer during the same
period.
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COTEN operators at BSC’s Grosvenor Place offices are kept busy with incoming calls and heiping smooth out any difficulties.
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IMISCIELLANY

System X unveiled

The Post Office intends to have its first
System X exchanges in operation before
the end of 1981, some months earlier than
expected, it was revealed at the “Com-
munications 78" exhibition when an out-
line of the system was given by the Post
Office and Britain’s three major equip-
ment suppliers — the General Electric
Company Ltd., Plessey Telecommunica-
tions Ltd., and Standard Telephones and
Cables Ltd.

The System X family of electronic
exchanges is part of a new generation of
technically-advanced equipment which
will carry the Post Office telecommunica-
tions system into the 21st century. The
largest single telecommunications develop-
ment project ever undertaken in Britain,
System X makes the most effective and
economic use of up-to-the-minute techno-
logies and techniques.

Orders for digital trunk, junction and
small exchanges will be placed before the
end of this year, and a new Integrated
Systems Bevelopment Department (1spD)
has been set up by the Post Office to ac-
celerate the development of System X.

The system is a joint development
between the Post Office and Britain’s
major equipment suppliers. More than
600 engineers are working on the project,
and the overall development programme is
expected to amount to some £150 million.

Chip advance

One of Europe’s most advanced microelec-
tronic “chips” — used to convert analogue
speech signals to digital form on a single
telephone line — has been developed at the
Post Office’s Research Department.
Known as a single<hannel codec (coder/
decoder) and with promise of low cost in
commercial production, it is likely to have
a major impact on the development of
future  local  electronic  telephone
cxchangcs.

Present methods of digital-analogue con-
version to and from pulse<ode modula-
tion (PCM,) need to be shared between 24
or 30 channels because of their cost. The
predicted lower cost of the new codec
allows it to be used on only one.

This means it is most likely to be applied
to the individual lines linking telephone
customers to their local exchanges, so pav-
ing the way for digital switching in local
exchanges, with its prospects tor economy
and flexibility.

Testing with MAC

A £10 million system ot 61 Maintenance
and Analysis Centres (MaCs) is being in-
troduced by the Post Office by the early
1980s to reduce telephone faults. (See
Telecommunications  Journal, Winter
1976-77).

With a mini-computer which is its

“brain”, the task of each mac will be to
send test phone calls — at a rate of about
20 per minute spread over all the
exchanges in its locality — throughout Bri-
tain’s telephone network, and keep a
record of what happens to them.

If they do not get through because of a
fault, the MAC can trace the location and
immediately alert engineers to put things
right. Test calls will be made to specially
allocated numbers on exchanges in the
UK with more than 1,000 lines — some
3,000 in all.

Transatlantic packet
International Packet Switching Service
(1pss) — the first international public

packet-switched data service outside North
America — is planned to start on 1 July
between the uxk and the usa. Announcing
the service, Mr Peter Benton, the Post
Office’s managing director, Telecommuni-
cations, said that once the service had
been established the Post Office would
seek to provide similar services to other
countries.

Cable to Spain
The largest undersea telecommunications
cable from the United Kingdom — capable
of carrying more than 4,000 phone calls at
once — has been ordered by the Post Office
and the National Telephone Company of
Spain, (CTNE) to go into service by the
summer of 1980.

The contract for the cable — worth £18
million — has gone to Standard Tele-
phones and Cables Ltd, with the costs for

the system being shared by the Post Office
and CTNE.

Running 423 nautical miles from Lands
End to Rodiles, the system will carry
phone, telex and other communications
between the two countries and provide the
UK with better links to other Mediter-
ranean lands, particularly Italy.

More work in Libya

A £4 million major telecommunications
consultancy project in Libya has been won
by the Post Office, and brings to nearly
£11} million the value of contracts it has
been awarded by Libyan telecommunica-
tionsinterests in two years.

Post Office experts will assist the
National Telecommunications Company
of Libya to construct a number of tele-
phone open-wire carrier routes which
enable up to 12 calls to be transmitted
simultaneously over a single pair of over-
head wires.

The project involves constructing 1,400
km of carrier routes to serve outlying com-
munities of major towns along Libya’s
northern coast. Work started in March
and is due for completion by the end of
next year.

Better space links

Britain’s telephone users will benefit from
the launch earlier this year of a new high-
capacity communications satellite which
will give the uk improved telephone,
data-transmission and telex links to 43
countries in the Indian Ocean region —
from the Middle East to Australia and

One of the team helpsing build the Post Office’s new earth station at Madley, Herefordshire,
works on the first aerial which could become operational later this year. It is hoped to
carry an article on the new station in the Summer issue of the Journal.
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from Korea to countries like Zambia.
Costing, with its launching serwuices,.
some £25 million, the Intelsat IVA satel-
lite, with a capacity of 6,000 simultaneous
telephone conversations plus Tv links, is
due to come into service in mid-1978.
Launched from Cape Canaveral, Flor-
ida, the new satellite will serve Britain
through the Post Office’s earth station at
Goonhilly in Cornwall.

City phone aid

Decaler boards, which provide brokers
with rapid, push-button access to large
numbers of phone lines and enable “hot
line”” private circuits linking directly with
bankers and dealers to be connected all to
the same desk, have been specially devel-
oped by the Post Office. So successful is
the equipment that it has already pulled in
about £2 million worth of orders (See
Telecommunications  Journal, Winter
1976-77).

IDD to Paradise

The island paradise of Turks and Caicos
in the Caribbean, where there are just 741
phones, has become the 76th country
available to telephone users in Britain by
International  Direct Dialling (ipp).
Kenya, the first East African country to
get 1op for its 131,000 phones, and West
Malaysia, with its key role in the supply of
natural rubber, and a total of 250,000
phones, are other recent additions. Four
out of every five telephone customers in
Britain now have 1pp, giving them direct

links with some 360 million phones
around the world.
Autotelex boost

Britain’s autotelex links with France’s
Pacific Ocean island, New Caledonia,
have gone automatic, as have those with
the West African island nation, the Cape
Verde Republic. This brings to 111 the
number of countries which Britain’s
65,000 telex users can contact direct.

LACES at Gatwick

Gatwick Airport is to be linked with the
London Airport Cargo Electronic-data
processing Scheme — LACES — used by 200
separate organisations involved in hand-
ling cargo landed at Heathrow for cutting
clearance time for imports to a matter of
hours. Operated by the Post Office’s
National Data Processing Service, LACES
should be in use at Gatwick by the
autumn of this year.

Communications 78

A display outlining the philosophy and
main arrangements of System X — the all-
British electronic exchange system that
will revolutionise the uk’s telephone sys-
tem — occupied the central position on the
Post Oftice ‘l'elecommunications stand at
the “Communications 78" exhibition in
Birmingbam in April.

Other important developments on show
included Prestel; Confravision — the
conference-by-Tv service; Orator — the
conference by phone service; Radio-
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Mr. Peter Benton, managing director, Post Office Telecommunications, visits a classroom
after opening the Post Office Motor Transport School's new home - a £1 million complex
forming part of the Corporation’s Technical Training College at Stone, Staffordshire.

With a staff of 40, and housing up to 150 students, the school provides training in more
than a dozen different aspects of workshop practice for maintenance and repair of the
Post Office’s fleet of more than 75,000 motor vehicles. It also trains heavy goods vehicle
drivers and driving instructors.

- paging; Radiophone; Call-Connect System

cnss — the all digital raBx system now
being developed for small-to-medium
businesses; Call-Connect System EMI — a
new semi-automatic PMBX system using a
cordless switchboard and offering optional
direct outward dialling from selected
extensions; PATBX — the private automatic
telegraph branch exchange which con-
nects teleprinter calls; X-Press Callmaker
— the push-button telephone with a
built-in memory; and Viewphone — the
phone of the future enabling users to see
each other.

A record 15,255 people visited the exhi-
bition, representing more than 40 coun-
tries throughout the world.

Beyond EPSS

A number of Uk firms have been invited
by the Post Office to provide information
about the packet-switching equipment
they could supply for a future packet-

switching data-transmission service in the |

United Kingdom.

Possibilities for a public service are now
being considered by the Post Office to fol-
low its Experimental Packet-Switched
Service (Epss) which is due to run for
about two years. The service would be
based on cCITT recommendations already
adopted or proposed on the international
standards for such services.

Contracts
Plessey Telecommunications Ltd -

£4.28 million for two 10,000 line non-ds-
rector TXE4 exchanges at Bishop Auckland

| and Langley; a new 'txkl (Crossbar)
exchange at Tiverton, comprising 5,500
lines plus sTD; and orders for TxE2 exchange
equipment at 12 sites in the UK.

GEC Computers Ltd — £3 million for 52
GEC 2050 processors and associated
equipment for use in Measurement and
Analysis Centres (Macs) to provide the
Post Office with information on the in-ser-
vice performance of exchange switching
plant and the public telephone network.

Emergency advice

Worried friends and relatives of people in-
volved in a major disaster can now get in-
formation quicker through a new Post
Office system.

By asking his local operator or directory
enquiries a caller can find the phone
number of the appropriate police enquiry
bureau which will give information on
casualties. The service will help people
who miss Tv and radio announcements.

Voices in orbit

Satellites orbiting 22,300 miles above the
Earth are being used by the Post Office to
enable telephone customers throughout
Britain to keep in touch on demand — at
any time of day or night — with more than
100 vessels in the Atlantic and Pacific
Oceans.

The new service uses the us maritime
satellite system known as Marisat, which
has two satellites — one over each of the
oceans. Calls are less liable to fading and
distortion, being unaffected by adverse

atmospheric conditions.



% Greater economies by utilising existing
cables

% Lower terminal equipment cost

% Designed for radio and line applications

% High quality signals due to noise and
interference immunity

% Extensive range of signalling interfaces

Pye TMC Pulse Code Modulation
systems will increase the capacity of
existing cables and will interwork directly
with most types of exchange signalling.

Systems available are 30 Channel
(2,048Kbit/s), 120 Channel (8,448Kbit/s)
and 1680 Channel (120Mbit/s) all of which
are designed in accordance with BPO,

The big advantages

gained by using
Pye TMC systems.

CEPT and CCITT specifications/
recommendations and together form the
digital hierarchy proposed by the BPO.

An already wide range of signalling
units is being expanded to cater for almost
every type of exchange and the types
currently available allow for in-band,

E & M or loop disconnect types of signalling,
with optional facilities such as metering,
manual hold and trunk offer facilities. The
audio interface is two or four wire..

The 2,048Kbit/s line system is
suitable for use on cables with conductors
as small as 0.63mm diameter and will
tolerate exceptionally high line losses.

The picture shows Pye TMC 30-Channel equipment in a British Post Office telephone exchange.

These systems are already being
supplied and others are being developed.
We would be pleased to discuss your
particular digital network requirements.

For further information contact:

K™

Pye TMC Limited, Marketing Division,
Swindon Road, Malmesbury,

Wiltshire SN16 9NA.

‘Telephone: Malmesbury 2121.

Telex: 44208 TMCMAL G

Cables: Bubastis Malmesbury.
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- We deliver

EMI is more than pleased to have been
awarded the contract for the supply of high performance modems
for the Post Office Datel 2412 service.
These are being delivered from our Feltham factory
at a rate of over 200 a month.

A good indication, you will agree, of the quality and reliability
of EMI modems and of the development,
manufacturing and technological resources behind them.
When it comes to modems, talk to EMI. We deliver.

{

[Emi] EMI Technology

Data Communications Division,EMI Technology,
SE Labs (EMI) Limited, Spur Road, Feltham,Middlesex TW14 0TD.Tel: 01-830 1477 Telex: 23995.
A member of the EMI group. International leaders in music, electronics and leisure.
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You can’t make economies
without knowing the facts....

costs is to have a clear, precise and
detailed analysis of your telephone usage.

etoog THIS IS WHAT TELTAG GIVES YOU

go‘ The first move to reducing telephone

Tel-Tagis Systems Reliability’s telephone

w“e' line analysis system which, when
connected to the exchange or extension

from? lines, monitors all incoming, outgoing and
Where internal calls.
As a result money can be saved.

When , To find out how send for our brochure
|

“Cut your telephone costs with TEL-TAG"

oW muchs [TELTAG

~.gives you the facts
-all of them!

Sustems Reotity Limited J =

Marshall House, 24-26 Rothesay Road, Luton, Bedfordshire. LU1 1QX - Telephone Luton 38581 - Telex 825541
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A quiet word ahout telephone calls,
~ _  fromBurgess.

SILENTZONES. The ultimate in telephone enclosures;
that let you make a call in peace and quiet, no matter how
noisy the surroundings.

There’s a wide range of Silentzones, all designed for
/ specific uses, from our many years experience in the
specialised acoustical field.

There are Silentzone hoods in attractive styles for
airports, hotels and offices, where good appearance is
essential. And heavy gauge models for more demanding
locations in industry or the great outdoors. {Special models
are available for marine applications).

Send now for details of the complete range, specifying
" the type of application. And make sure that in the future,
you'll be able to get a few calls on the quiet.

’ I B I B B S G .
I Please send details of Burgess Silentzones.

\

’F
1 I Position Tel. No.

Name

Address

Post couponto: Burgess Architectural Products Limited. . "
Brookfield Road, Hinckley, Leicestershire LEI0 2LN England. Type of application

Telephone: Hinckley (0455) 37701. Telex: 34549 Burges G. e e e e e s B B

I Company
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The GEC746 putsJackieKawalskiintouch
withroom137or herboyfriend.

- the call is to the same
“a different continent, it begins
and ends with the familiar telephone.

The GEC 746 table telephone
incorporates the latest technology
associated with a rotary dial signalling
instrument and is suitable for reliable
operation in a wide range of climatic and
environmental conditions.

All component parts can be easily
replaced and the telephone which
includes automatic volume regulation as
a standard feature, can be provided with
a wide range of optional facilities to give
maximum operational flexibility:

The GEC 746 is a highly reliable
telephone which is ruggedly constructed
in tough high-impact plastic.

Whether the call is to the same
building or a different continent The GEC
746 is an aesthetically pleasing telephone
available in a range of seven colours and is
equally at homelin a domestic or-‘ﬁésiness
environment. ; } g

-

E . S

GEC manufacture telephones for world markets: table and wall-mounting models,
pushbutton telephones, switching telephone systems, and subsceribers carrier equipment.

GEC Telecommunications Limited

Telephone Division, Whinbank Road. Aychife, Co. Durham. England. A Management Company of The General Electrie Co. Ltd., of England.




From ITT Components-a narrowed

The new

If you know anything about relays,
you'll know all about ITT Components’
record in this field. And if you've ever
needed a low profile relay that matched
the versatility of the Cradle relay,
you've had to wait until now for the
ITT "LO-PAC”

We've called it "LO-PAC" as its
overall height of 10.5mm allows for
closer packing density of Printed
Circuit Boards.

To achieve this versatility in a low
profile package, we use the same well-
proven springset as for the type 24 /25
(B.P.O. type 23) Cradle relay.Also, as
this enables us to use the same fully
mechanised manufacturing and test
processes, we can ensure the high
level of reliability and consistency for
the "LO-PAC" that you have come to
expect from the ITT Cradle relay.

down approach

to cradle

relays.

“Lo-Pac”

THE "LO-PAC"” RANGE

¥ 2or4changeover (Break Before Make
and Make Before Break) contact versions
% Light Duty, Heavy Duty single contacts
or Light Duty bifurcated contacts.

¥ Contact materials including Silver,
Silver/Palladium or Gold alloy

¥ Standard coils from 3 to 48 volts
(Special coils available on request)

We are sure you'll agree that the
“"LO-PAC"is a natural addition to the
existing family of ITT Cradle relays.

The "LO-PAC " You might call it the
shape of things to come.

Write, 'phone or telex for further
information to:-

ITT Components Group Europe,

Relay Division, P.O.Box 1,West Road,
HARLOW,Essex CM 20 2HD.

Telephone: (0279) 26811 Ext.2251/2041
Telex: 81146
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