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The Company that believes
good connections are not who you know
but what you make
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When it comes to making good connections Typical are the LSA Systems (contacts not
for telecommunication systems, Krone is the requiring soldering, screwing, or wire-stripping) of
specialist. which the newest version is the LSA-PLUS.

Indeed since 1928 when Gustav Krone, the If you'd like to know more about us, give usacall.
Company’s founder, introduced a revolutionary It's the first step to better connections.
new technique in terminations, Krone has never Theillustration depicts an LSA-PLUS Connection Strip for 10 Pairs,
stopped contributing to the world of advanced actual size.
telecommunications with its design, technology
and high-quality manufacturing standards. [Kz @ @ I:I\\r_-] __g_l

Today, the Company supplies many of the Krone (UK) Technique Limited,

World’s leading postal authorities with acomplete Mint House, 6 Stanley Park Road, Wallington, Surrey SM6 0EZ.
range of modern line plant equipment. Telephone: 01-669 2734. Telex: 88 14 778.




‘When buying a
distribution frame,
it helps if you can
buy it complete’

Not just the ironwork, but the total pack-
age, which we can supply.
We offer one or all of the following as required.

The basic frame- work with . —

* jumper rings * fuse mountings
* guard rails * fanning strips
* wall brackets * lightning protectors

* connection strips * jacks test etc.
All you need tell us is the code for the framework required
or, failing that, just tell us the size and the number of lines:
we'll tell you the rest.

We also manufacture all the ancillary items that you
will need in installing a distribution frame i.e.

*Tie Bars “ Clamps
* Cable Runways * Brackets
* Bus Bars etc.

and would be pleased to advise you on your layout and
installation.

If you'd like to know more, dial Stonehouse (0453-82)
4341 and ask for Mr. G. Streets {Sales Director)
who will forward catalogue and details on request. |

e
-
v
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Ryeford Works, Stonehouse, Gloucestershire GL10 3HE
Telephone: Stonehouse (0453-82) 4341 Telex No 43456

We currenrly' supply to: BPO - Plessey - Standard Telephones and Cables- GEC- PYE TMC -
Thorn Ericsson - Cable and Wireless - International Air Radio Electricily Boards and Gas Boards.

§’ Cableways I.imiiéci




Modem MPS48is the firstof a
series of Racal-Milgo high speed
modems employing purpose-built
microprocessors. Operating
synchronously at 4800 bit/sover
2-wireor4-wire voice grade
telephonelines, the MPS48 can be
used in point-to-point, multi-drop
and dial-up configurations, including
dial back-up. )

Thespecially developed powerful
microprocessors allow extremely
fastand accurate automatic line
equalization and detection of
received data.In fact,theunique
equalization sequence gives an
astonishingly short request-to-
send/clear-to-send delay of 26 milli-
secondsfor 4800 bit/s operation.
This, combined with the ability to
equalize onincoming data, makes
the MPS48 eminently suitable for

Microprocessor Series Mo#erns.

The MPS438

has a mind of
its own.

useinmulti-drop polling applications.
Modem MPS48 has a complete
range of diagnostics, including self-
test, remote test and plug-in options
for point-to-point and multi-drop
operation. These giveincreased
performance with minimum
downtime. Other plug-in options
include alow speed secondary
channel and dual 2400 bit/s channel
capability. The new modem is
compatible with Modem 27LSI, in
point-to-point systems and complies
with CCITTrecommendationV27.
Modem MPS48. With amind of
it's own, it's well worth lookinginto.
Write to the address below for full
details. Racal-Milgo Limited,
BennetRoad, Reading,
Berkshire, RG2 0SS England.
Telephone:Reading{0734) 85282
Telex: 847667




How to cut telex costs
with a golfball.

We’re not given to
making extravagant
claims.

Suffice to say, that if
you use an ordinary
golfball typewriter you’re
already halfway to making
substantial telex savings.

Justgive us 45
minutes and we can
modify it to suit our
Telexcutter 4000 system.

Which means your

typewriter also becomes a ‘ :
telex punch keyboard. YOUR TYPIST. YOUR TELEX ROOM.

Weve brought the telex up to date.

You can prepare telex messages in any office, anywhere in the building whilst the heart
ofthe system punches out the tapes in the telex room.

With the Telexcutter, you can also be sure that the copy typed is the same as the
message sent. So you have error-free tapes.

(Unlike the telex which transmits correction codes. At your expense, we mightadd.)

And you’ll save on typing the same message twice. Once in the office, and once in the
telex room.

It will even expand any characters that you find on atypewriter, but not on the telex.

Now think of the time and money this saves. Then multiply it by eight. Because the
Telexcutter can link inputs from up to eight separate typewriters. Or computers. Or
V.D.U’s. In any combination.

Free trial without strings.

We think it’s the best system available. We’d like you to judge for yourself.
In your office. At our expense. We’ll even bring our own typewriter.

Naturally based on a 6800 microprocessor the Telexcutter is capable of far more than
we have room to tell.

One thing it won’t do, however, is fill in the coupon. Perhaps you’d be so kind.

— Gy A e ————— . —— — — — — — t— — — — — — —— — — ——— ——— — —

To CSLBusiness Systems Ltd., Bijoli House, Icknield Way, LETCHWORTH, Herts. SG6 4AB. Tel. Letchworth(04626) 73991. Telex. 825653.

I’d like to see itin action. Calimeto arrange atime.

Name Position
Company Name
Address

Telephone

POTJ 8/79

cs. JIEEE The cost cutter Telexcutter4000.
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Good Moming

~ It’sthedawn of the digital 80’s from GEC

Telecemmunications. Now with a total network
capabilityin digital transmission systems up to
140 Mbit/s; microwaveradio systems, coaxial-cable
and optical-fibre line systems and a complete range
of digitalmultiplex. ‘

Versatile business communications
systems, including PA.B.X/s from 4 toover 5000 .
lines using digital switching and stored programme
control.

The dawn of digital technology from
GEC Telecommunications.,.makeanearlystart.

&SSO

Telecommunications
GEC Telecommunications Limited,
PO.Box 53, Coventty CV3 1H] England.
A Management Company ef
The General Electric Company Limited of England.  ccze

See us on Stand 472, Hall 4.
GENEVA 20-26 SEPTEMBER




" The Post Office approves, h
sowill you!
,.n.-««*‘;’ifr'*b

73B1Cabinet

K containing 62 type rack J

|| Cabinetsystemsfor
| Switching Equipment

Herman Smith have long held fullapproval from the Post AN .
Office for the production of 62 type equipment. Butthat's only half the N\ P Modem Case

story. Wherever precision electro-mechanical work is involved Herman forDatel
Smith have all the facilities and all the experience. Equipment
From simple sheet pressings to sophisticated cabinets HERMAN SMITH

and wired assemblies, we maintain the highest standards, our
fully trained QA personnel—ensureyour approvaltoany
specification.

Contact PeterBowen HERMAN SMITH L”V”TED, Cinder Bank Works, Netherton, Dudley,
K West Midlands.DY29AH Telephone Dudley 52791 J
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WE DIDN'T
JET WHERE
‘WEARE

TODAY
BY IGNORING

Large, easy to read

Wide ranges—up to1000vand
3% digit LCD

10Aon ACand DCranges

Special High Speed Ohmsand
semiconductor Junction
Test Facility

4zinccarbon1.5VHP11
typebatteries last

/ over 500 hours. E

soon became Britain's fastest
sellingdigital multimeter. Now
weareascommittedto d|g|ta|s

Webecameone of Britain's
leading measurement com-
paniesbyappreciating what

themarketwanted. i e D= ] {C
So,whenengineersstarted talk- Ours0vearsof marketleadershlp
ingaboutdigital multimeterswe wentto work inanalogue multimeters hasshownusprecisely
Thisculminatedinthe DA116,a digitalmultimeter whatiswanted.Sowhetheryoupreferanalogue or
thatwassofaraheadofthe competition thatit digital,the Avorange hasthe multimeterforyou.

AVOLimited Instock at 25 U.K. Distributors.

Archcliffe Road, Dover, Send for the DistributorList now.

Kent,CT17 9EN.

Tel:0304 202620 Telex: 96283 ‘ »
anTnom Mee'lsurement&components Division You II never meet a better meter:



Treorchy (0443) |/ -' ] 4

435273 /{;Ef?f

When you say that the telephone
system revolves round us,
you've put yourfingeronit.

A major supplier of telephone dials to the British Post Office.
EMI Sound and Vision Equipment, Treorchy Mid-Glamorgan, South Wales CF42 6EX.
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Tel-Tag is a sophisticated telephone manage information it has collected and additionally

ment and information system. provides instantaneous readout of the calls
Tel-Tag will record all the telephone calls made taking place. From this you can determine
within your organisation and indicate for each theetticiency of your telephone system, where
call who made it, when it was made, where to major savings can be made, and how to

and, most importantly, at what cost. overcome serious bottlenecks.

Tel-Tag provides detailed financial and Send for our brochure “Tel-Tag telephone
statistical reports from the analysis of the management and information systems’”.

TEL-TAG purs vou BACK IN CONTROL
Sustems Pelcbiity Limsed - =

Marshall House, 24-26 Rothesay Road, Luton, Beds. LU1T 1QX. Tel: Luton 38581. Telex. 825541.




come In
on BS 9000

Already the Arrow-Hart Plymouth plant is fully BS 9000 approved.
All the Arrow switches listed below have been approved too.

We want you to be confident the switches you specify will meet
the new standards . . . then you’ll be right in line with latest
European requirements. So be sure . . . from now
on choose from these world-recognised
Arrow ranges.

.with these popular
Arrow ranges... ...

lever switches,
Subminiature BCT & FCT rated at 3A
series, rugged low- g3 i a8 AC only switches 250V
cost metal lever l?alrJng/ C:j%'tcj glg?e & B125U in the B93 & F93 series, acordc
switches rated to st‘t SHe P with metal levers, |
3A 250V ac or Ll bl rated at 10A

variations offer
250V
BAS0V de. 1A 250V ac/dc or 5A 303/C§£

0.1A 30V ac/dc
for low level ”Ik
switching. s

gzn"’ -

s —
T i

Send for full
details of Arrow BS9000
approved switches

AR

Arrow=Hart {Europe)Ltd. Plymbridge Road, Estover, Plymouth PL6 7PN, England. Telex 45340 Phone 701155 (STD 0752).
London Office: 29 Hillside, Slough, Berkshire SL1 2RP Phone 0753 33659.

Midlands Office: 1626/8 Coventry Road, Yardlev Birmingham B26 1AN Phone 021 - 707 0696.

Scottish Office: 13 Murray Place, Stirling, FK8 10Q Phone 0786 3823 & 0786 62495.



M.D.E termination

i

JACK TEST
37/1A

JACKTEST
37/1B

JACK TEST
38/1A

JACKTEST
38/1B

Birkbys Plastics

a member of the PLESSEY GROUP

Birkbys Plastics Limited, PO Box 2, Liversedge, West Yorkshire WF15 6QA.
Telephone: Heckmondwike (0924) 403721. Telex: 55332,

Jacks Test Nos.37/38/41A

Jacks Test Nos. 37/38 provide 100
pair termination with test access for
the lineside and exchangeside of
Main Distribution Frames.Jack
Test No.41A is designed for mount-
ing directly on British Post Office
PBX frames.

This range supersedes Fuse
Mounting No.10064 and Jack Test
No.33 and fixings are compatible.

Cable connection is made to
wire-wrap tags and jumper wire
connection to soldertags. The cable
and jumper tags are aligned in
planes separated to permit ade-
quate access for wire wrapping and
soldering operations.

Jacks Test Nos.37/38 enable a
3200mm (10ft 6in) rack type MDF
to accommodate up to 1000 pairs
on each side of the vertical. Mount-
ing brackets are suitable for imme-
diate bolting to pre-rack and rack
type MDFs as well as PBX frames.

Jacks Test Nos.39/40/42A

100 pair termination units, pre-wired to
Protector Mounting No.4A with socket
access for 3 electrode gas discharge tubes
(Protectors No.14A), protect switching
equipment from potentially damaging high
voltage surges on subscribers’and junction
lines.

Protector Mounting No.4A

Available separately, this unit is for retro-
spective wiring to Jacks Test Nos.37/38/41A
to convert them to Jacks Test Nos.39/40/
42A respectively.

| NAME:

| TITLE:

| ADDREss:

I
I
I
| I
I
|
I

| Please send me further details of the Jack Test range.
l Birkbys Plastics Limited, O Box 2, Liversedge
West Yorkshire, United Kingdom WFI15 6QA. @ 0150-2-0032

o e e e i ]
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Ferranti Codec
for digital
conversation.

Designers of
telecommunication systems can now
enjoy the advantages of Ferranti
technology in Codecs.

Our new ZNPCM1single
channel Codec integrated circuit
converts a delta-sigma modulated
digital pulse stream intocompressed
‘A'law pcm and viceversa.

[tmeansyou can haveasingle
channel Codec circuit that reduces
components toa minimum.

We developed our Codec in close
collaboration with the Post Office,
primarily for their Customers Digital
Switching System (CDSS1), but it is
equally suitable for application to
other telephone switching systems.

The ZNPCM1is dual sourced,

| and available. It isfully TTL

compatible, comes in a24-eadD.I.L.

and requires only a single 5V supply.
Get the data sheet today.

Contact IC Marketing,

Ferranti Electronics Limited,Fie!ds New Road,

Chadderton, Oldham OL9 8NP.

Tetephone: 061-624 0515

Telex: 668038

FERRANTI

Semiconductors

EL02/01/019



Build better lines of communication

Refurbishment and Brixton A.T.E.
new extension, B.P.O.,

Leamington Spa.

" New motor transport ? Mil!bu'ck House,
training school at Headquarters of the
Stone, Staffs, Miller Buckley Group.

Three examples taken from over 25 buildings completed Details of services available may be obtained by consulting the
for the Post Office Corporation throughout the U.K. by Marketing Manager at our London Office.
Miller Buckley Construction Ltd. Miller Buckley Mitler Buckley Construction Ltd.,
Construction is one of several companies within the mg%‘;‘é‘v”zﬂug%@mpo'aﬁonS“ee"
Miller Buckley Group serving the building industry at Telephone: Rugbyimgg) 74911
home and overseas. The Company has a long and London Office:
successful record for the completion on time of 123 East Hill, Wandsworth SW18 2Q8B
industrial, commercial and leisure projects. Telephone: 01-874 3356
Northern Office:

149 Albert Road, Middiesbrough TS1 2PS
Telephone:Middlesbrough {0642) 43928

Winchester Office:

M.II B kl 86 High Street, Winchester SO23 9AP
I er uc ey Telephone: Winchester{(0962) 64122

i
)



Acoustic hoods for
terminal printers

Noise reduction approximately 14 DB (approx. 75% efficient)
depending on environment

Because we at Skinners are specialists in the design and supply
of hoods for terminal printers, we can solve many noise problems
for office and computer managers. When making the decision
regarding installation of a new system, the noise factor need not
now be a major consideration. The use of our hoods gives you the
flexibility to choose a machine equally as efficient, except for the
noise factor, butin a lower price range. Bear in mind that the
installation of new equipment in your offices can lead to
complaints from staff regarding noise. This can be avoided by the
installation of hoods at an early stage.

We can however design covers to your specification and
requirements.

William H Skinner Ltd

158-164 Ravenscroft Road
Beckenham Kent BR3 4TW England
Telephone 01-6591227

Telex 896233 WHS LTD G

Covers illustrated Centronic 700 and 300 series




One Stop Shopping.
With Dale Group.

Petrol generating sets from 1.1kVA to S5kVA

Diesel generating sets from 2.25kVA to 5000 kVA at high,
medium and slow speeds

500 Watt D.C. Battery Chargers

Gas turbine generating sets

Inverter Systems

400 Hz Rotary Converters

Rectifier Systems

Constant Potential Battery Chargers

Aerospace Ground Power Units

Bio-gas power generating sets

Emergency Lighting Systems

Natural Gas powered generating sets

Electric Cable Rolling Units

Floodlighting Units

Auxiliary alternators for vehicle use

Streamline your power systems Start the ball rolling by examining the
engineering, purchasing and expediting. power systems range of Dale Group
One British company offers a wider and fill in and post the coupon for

range of prime and standby power product information.

systems than any other in Europe.

The Dale Group. fEEEEEENEEEEEEEEEEEEEY
That’s Dale Electric of Great Britain Ltd., i |
Erskine Systems Ltd. and Houchin Ltd. = YOUR ONE-STOP COUPON! =
One letter, telex or telephone call B Please send me details of the following |
brings you comprehensive help. And W Powersystems products i
the chance to gain greater system = L =
compatibility, good total system B 2 i
communication—and time saved. = 3 =
DALE :
Dale E.lgctric Qrgup of F:ompanies, = Company =
%T&"_rféﬂys%ﬂﬁ;??ﬁ;i'!es?"c?;gé’r’c'fﬁgﬁ%?zgs?’s;l4141. B Address i
Dale Electric Europe, _ i
P.O. Box 216, 4700 A.E. Roosendaal, Holland. | i
Telex 74080 NL. Telephone 010-31-1650-44351. -.-----------------WI

XV
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Telcas brings you single
telephone line call informa-
tion logging and processing, at

a_ remarkably low cost. The
gathered information, which includes

the date, period, and number dialied, can
be further labelled by means of an information
key pad. Data is recorded on simple audio cassettes,
and these are either sent to a Telcas bureau for processing, or in the case of a large
organisation, processed on a specially programmed mini computer located within the
company. The system operates in much the same way that a camera takes a photograph,
and the film is sent to a laboratory for developing and printing.

Applications are many, and they include ailowing companies to keep an account of all
calis made by their representatives from private telephones on their behalf, as a
replacement for patch meters on large PABX installations, cost accounting on small
switchboards, payphone applications, private wire monitoring, and a host of others.

The equipment is fully approved by the British Post Office, and line connection is by
means of a standard plug and socket. The machine operates automatically, and it
incorporates such features as a disconnection alarm and a standby power supply.

Telcas could pay for itself in a very short period of time. Why not send the attached
coupon now, and we will quote for your requirements by return.

TELCAS
(Patent Pending)

Post to:
The Marketing Department, Pendolan international Limited, Park House,

|
: Kingsley Park Terrace, NORTHAMPTON. Telephone: (0604) 718406 I
| Please send us a quotation for Telcas machines. |
: Name: ~ Position: :
| Company: |
| : |

Address:

L—_——————_—————————————_— —_——-———__J



We aeliver

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 400 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.

I EMI Technology

For details of the EMI modems range, from 200 bps to 9600 bps
using LSI and microprocessor techniques, contact:

SE Labs (EMI) Limited, Spur Road, Feltham, Middlesex TW14 0TD, England.
Tel: 01-8901477. Telex: 23995.

A member of the EMI group. International leaders in music, electronics and leisure.

xvii
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PHOSPHOR PRODUCTS 80 character D.C. Electrolu-
minescent displays are used in the British Post Office
ACRE operators console and the CDSSI desk top PABX.
Other telecommunications applications include Stan-
dard Telephones and Cables Ltd. OPAS and Remote
Line Tester (RLT) equipment.

Combining excellent legibility and visual impact with
high character density and a compact format, DCEL's
yellow orange emission minimises operator eye strain.

TECHNICAL SPECIFICATION: 80 CHARACTER DC

ELECTROLUMINESCENT DISPLAY
FORMAT: 4 Rows 20 characters 7 x 5 dot matrix.
OVERALLSIZE: 102 mm x 73 mm x 8 mm.
EMITTING AREA: 75 mm x 35 mm.
CHARACTERSIZE: 4.4 mm x 3.2 mm.
BRIGHTNESS: 85 cd/m2(25 ft Lamberts).
OPERATING VOLTAGE: 100- 120 Voits DC.

FOR FURTHER INFORMATION ON DC ELECTROLUMINESCENT
ALPHANUMERIC DISPLAYS* MIMIC/STATUS INDICATORS AND ANY
SPECIAL FUNCTION DISPLAYS TO YOUR OWN DESIGN CONTACT
THE SPECIALISTS IN DCEL.

PHOSPHOR PRODUCTS COMPANY

LIMITED,
25A DAWKINS ROAD, HAMWORTHY,
POOLE, DORSET. BH15 4JY. UK.

TELEPHONE: 02013 77220.

xviii




Versatile
Cost-effective
Reliable

PLESSEY SYSTEM 4660
TELEX/DATA SWITCH

B.P.O. St Botolphs Gateway-London

One of the most advanced SPC telex
switching systems available today,
System 4660 is also one of the

most versatile. Already in service
with 8 administrations, in national
and international networks,
switching telex and low-speed dataq,
System 4660 also caters for a wide
range of character-orientated
communications equipment operating
at between 50 and 300bauds
asynchronously -while synchronous
modes can also be handled using
optional additional equipment.

VERSATILE

For telex switching, 4660 systems
function as line concentrators,
Terminal, Trunk Transit or Gateway
exchanges, or a combination of one
or more of these.

COST-EFFECTIVE

Provides economic answers to
requirements for small to very
large exchanges: from a few hundred
lines to 32,768 lines (up to 8000
erlangs).

Exchanges can be expanded as
traffic increases, economically and
without interrupting service, simply
by adding more line terminations
and processing units.

RELIABLE

All-solid-state switching and

storage plus full control redundancy
(dual, fully-active computers in

each sub-system) and continuous
performance monitoring ensure a high
order of reliability. Calls or data
cannot be lost in the event of
equipment failure.

System 4660 provides

administrations and subscribers

with extensive operational and
maintenance facilities; together

with remarkable flexibility in
configuring systems. More than
40,000 lines of System 4660
equipment are now in use, worldwide,
in public telex networks.

Please write or telex for
descriptive literature.

PLESSEY
CONTROLS

Plessey Controls Limited,

Sopers Lane, Poole, Dorset BH17 7ER
United Kingdom

Telephone: (02013) 5161 Telex: 41272

@e00-2-222



Who makes the communications gear you need?

We do!

Printer 8O0 KSR

Hard copy °
80 or 132 column °
7 x 5 dot matrix

5 or 8 unit code °
Black/red printing °
Modem, current loop or

telegraph interface °
Optional pedestal °

Printer SO0 ASR

Hard copy

Paper Tape Reader
Paper Tape Punch

5 or 8 unit code
Black/red printing
Modem, current loop or
telegraph interface
Optional pedestal

Data Test Set 1-9-1

CCITT compatible
Synchronous/start stop
measurements

Element & block error count
Peak & bias distortion
measurements

Automatic half duplex testing
Modem circuit response time
measurements

Telegraph Generating
& Measuring Set

LLow-cost

Light-weight, portable instrument
Simple to use

Frequently synthesized speed
control

30-2400 b.p.s.

Standard or customised test
messages in 5, 6, 7 or 8 element
format

Built-in telegraph supply

Trend Communications Limited

TREND

XX

St.John's Estate, Tylers Green, High Wycombe, Buckinghamshire
HP10 8HW, England. Telephone: Penn (049 481) 3721. Telex: 83625

Sales Office: Edric House, Castle Street, High Wycombe,

Buckinghamshire HP13 6RG, England. Tel:

(0494) 40171. Telex: 837455

Scandinavia: Trend Electronics, Britisk-Skandinavisk A/S, Tangmosevej 99,
4600 Koge, Denmark. Tel: 03-652345. Telex: 43587

...andrepresentatives throughout the world.

® registered {rademark of Trend Communications Limited

PHICOM | £t umcar
mgmsmm e



garaalrt...

going places
world-wide in
data transmission.

Today, Gandalf is recognized as an inter-
national leader in digital data transmission
technology. More than 50,000 Gandalf data
modems, and 300 Private Automatic Computer
eXchange systems (PACX) have been installed
world-wide in commercial and industrial
facilities; financial, research and educational
institutions; government services and common
carrier operations. And with that much ex-
perience in the data communications business,
we build our Gandalf product line with a
uniformly high standard of performance,
reliability and dependability.

3
W/
" 4

e
: ﬂiﬁ.‘u‘ |

So why say more?

You know the advantages of an experienced
supplier. If your computer talks to a terminal,
then your datacomm specialist should talk

to Gandalf.

For complete product information and a
corporate brochure, please write or call us today. p'

GANDALF DIGITAL |
COMMUNICATIONS LTD., -

4 Cranford Court,Hardwick Grange,
warrington, Cheshire, England
Telephone: Padgate (09295) 817755

U.K. Distributor:

Master Systems Data Products,

100 Park Street,

Camberley, Surrey, England.
Telephone: Camberley (0276) 28527

Gandalf Data Communications Ltd.,
Ganadalf Plaza, 9 Slack Road,
Ottawa, Ontario, Canada K2G 0B7
Telephone: (613) 225-0565

—

British :
alrWayg sl 3
5

Gandalf DataInc,,

1019 South Noel Street,
Wwheeling, tllinois 60090 U.S.A.
Telephone: (312) 541-6060

XXi



STCWe

help people
communicate.

Come and see how.

Stand 471, Hall 4, British Pavilion

Standard Telephones and Cables Limited
A British Company of ITT



personal
commodore computer

The Farnell SSG520B synthesized signal generator plus new IEEE488 interface bus box
SGIB and a desk computer can form the heart of a quite comprehensive automatic test sys-
tem available at an astonishingly low price when compared with the current competition.

Production or service throughput can be improved SEE IT AT TELECOM 79 GENEVA
dramatically with minimum operator fatigue or error, STAND NO. 584 GALLERY D-E

and measurements can proceed in logical sequence

without constant manual involvement. 20-26 SEPTEMBER 1979

This Farnell state-of-the-art design is capable of p===—=———sssccceeesses=======1
testing most current and near future mobile or fixed
radios, pocket phones, pagers etc. and our engineers
would be interested to hear from manufacturers and
service organisations with potential applications.
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A year of
solid progress

"I'welve months of solid progress with many positive achievements
— but a few problems as well . . . ‘T’hat was how Post Office Chair-
man, Sir William Barlow, described 1978/79 during which for
the third year running the Corporation’s three businesses met the
Government’s financial targets. Overall there was a total profit
of £375.1 million — an increase of £7.4 million over the previous
12 months — to which "Telecommunications contributed £347.1
million in a year of record growth.

Telecommunications had seen many important developments.
One of the most significant was the continuing advance of System
X, the new generation of electronic exchange switching equip-
ment which will have its first major public demonstration in
Geneva in September (see p. 16).

Other highlights included installation of the one thousandth
electronic exchange, further additions to Britain’s international
direct dialling system so that 91 per cent of UK exchange lines
can call about 87 per cent of the world’s telephones in 85 coun-
tries, a telephone stamp scheme to help customers save for their
bills, a new carth satellite station commissioned at Madley and
the Telegram Service revitalised by a new executive.

New products and services planned or supplied included Prestel,
the Post Office viewdata service which links television and tele-
phone line to provide pushbutton information on the screen, and
a special range of telephones to give customers a wider choice.
Important advances had also been made in the field of optical
fibre transmission and transhorizon radio, the Post Office’s tele-
communications system for isolated oil platforms in the North
Sea, was extended to three more platforms. Equally satisfying
was the agreement reached with other European countries for the
provision of a Furopean Communications Satellite system in
which the Post Office has a major financial share and the
advanced ncgotiations for a new transatlantic cable (I'A'T 7).

Yor customers there were positive measures to provide them
with more information about quality of service and throughout
the year the Post Office had worked closely with the Post Office
Users’ National Council and the Office of Fair ‘I'rading to pro-
duce a Code of Practice for the Business.

Despite industrial problems and unusually severe weather the
number of telephones in use had risen to more than 25 million
and 164 million lines had been connected. Orders for exchange
line service were at a record level of more than three million.
During the year customers made 10.3 per cent more local, 11.8
per cent more trunk, and 20 per cent more international calls.
And finally, on the topical note of energy conservation no less
than £14.2 million had bcen saved by 'l'elecommunications —
making a total of £45.4 million since the fuel crisis of 1974/75.
As Sir William Barlow said: “A year of solid progress . . .”
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Keepingit
clean

LHChild

The need to keep telephone exchange switching
equipment as free as possible from the effects of
dust and dirtis avital elementinmaintainingan
efficient service. Modern measuring aids to help
achieve the increasingly high standards of
cleanliness now required are playing animportant
rolein thisfield.

The author (left) uses a portable monitoring machine to check levels of dirt disturbance
during normal cleaning operations at an exchange.
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FOR MOST people, the sight of a
bright, shiny room, the smell of polish
and wide carpet sweeper swathes
across the carpet pile, would surely
affirm a well-cleaned room. But how
clean is clean? Visual assessment is
probably fine for a teenager’s bedroom
but when it comes to food-preparation
areas, telephone exchanges, computer
halls, operating theatres and the like,
normal spit and polish cleaning
methods do nothing towards prepar-
ing premises for their designated
work.

The grime and pollution of day-to-
day living is simply scattered around
by the mop and bucket brigade, how-
ever well-meaning. Because of this
more efficient methods, not only of
cleaning but of detecting dirt, have to
be devised, if delicate and expensive
equipment is not to suffer permanent
damage. Or still more important — if
physical life and limb is to be kept safe
from microbes and other noxious
materials (see Telecommunications
Journal, Autumn 1975).

In 45 years of operation, Strowger
exchange equipment has often suf-
fered from dirt fault situations which
have been rectified by increasing levels
of maintenance and equipment clean-
ing. As technological development
progressively introduces more
advanced machinery, so standards of
cleanliness have had to be upgraded.
Without identifying the dirt problem
by size and quantity, it is not possible,
with any accuracy, to determine filter
standards or cleaning frequencies and
methods. And guessing can be very
expensive.

Dust particles are measured in two
ways — by concentration in particles
per cubic foot and by size in microns
— one millionth of a metre. Early
methods of estimating and measuring
pollution levels were limited but in-
cluded the “test card method” which
involved placing a clean card in a
room for a period of days or weeks to
see how long it took to become dirty,
and the “‘test wipe method” which used
a white cloth to dust a surface and see
the amount of dirt present.

Later there was the much more
scientific approach of “disc filters”
used in conjunction with a known
volume of air. The filter method
allowed a reasonably accurate particle
count, down to five microns in size, by
means of a microscope and visual grid
as the unassisted human eye can only
detect particles between 50 and 100
microns. It also allowed the mass of
pollution to be weighed. Although
laboriously slow and expensive, this is



A mobile cleaning team at work on overhead cable runways at a South London exchange.

still the only accepted method for
determining health standards for
asbestos or similar pollutants.

More recently modern technology
has produced a range of measuring in-
struments, which fall into one of two
fields — measurement by mass within
limited ranges of particle size, or
measurement of volume of pollution
and distribution in selected particle
size.

The mass monitor uses a matched
pair of crystal oscillators, one housed
in a clean air chamber and the other
i a measured airflow with large elec-
trostatic charge — 7xv — to attract
pollutants to its surface. During moni-
toring the pollutants settling on the
second crystal oscillator, alter its mass
and consequently its frequency.

The difference in frequencies of the
two oscillators is then compared and
read off as microgrammes of pollution
per cubic foot of air monitored. Test
periods normally last for one minute

e

and particle sizes are set at two mea-
sures, up to seven microns and above.
Since this instrument only determines
mass its use is normally confined to
monitoring known pollutants or estab-
lishing safe levels of toxic substances.

The Particulate Particle Monitor
measures the volume and distribution
of pollution in circulation. Recent de-
velopment has produced a portable
model which allows a considerable
amount of field work in the measure-
ment of pollution and identification of
airflow in telephone buildings. The
Monitor measures particle sizes of 0.5,
1.0, 2.0, 3.0, 5.0, 10.0 microns and
above counting individual particles on
avisualdisplay.

It works on a light scatter principle,
which means that when a particle of
dirt 1s placed in a parallel light source
the beam of light is deflected. In this
case the deflection strikes a photo-elec-
trical impulse which can be amplified
and counted. The larger the particle

the larger the deflection of the light
source.

Measurements of pollution taken in
telephone exchanges produced star-
tling results. They showed that the in-
side of the building could be many
times dirtier than outside — and that
included all the nicely polished floors
and well-dusted surfaces!

Ironically, cleaning methods were
shown to be the most pollution-
spreading operation carried out in the
building. Far from recovering dirt
they scattered it far and wide. Many
ventilation filters are not effective at
three and five microns and the worst
fail at 10 microns and below. And it is
a fact that traffic pollutants exist in
their greatest volume between one and
three microns.

The Monitor can also show the flow
and source of air in a building. Air at
different temperatures does not mix
easily and dirt particies of 0.5 to 3.0
microns stay within the airflow in
which they were generated. By graphi-
cally illustrating the volume distribu-
tion of particles within these sizes an
individual shape called an airprint is
produced which will be retained when
diluted. Airprints are currently used
in major telecommunications build-
ings to determine airflow patterns and
refrigeration and filtration efficiency.
They are used in customers’ premises
to determine and control locally
generated pollutants which affect the
performance of PABX equipment.

In the London Telecommunications
Region the present target is to ensure
that inside dirt levels are no greater
than those outside and that where
ventilation plant exists filtration stan-
dards are improved. South Eastern
Telecommunications Region are pur-
suing similar aims, having already
bought a Monitor for their own use,
and it is to be hoped that other Re-
gions will follow the same course as
soon as possible.

In the short term, electronic units
should not be affected by pollutants
but with a growing deposit of semi-
conductive pollutants over a long per-
iod no-one can be sure what could
happen. One thing is certain: if large
scale breakdowns do occur, remedying
the situation will demand capital
renewal — which in the long run will
be more expensive than increased
maintenance costs now.

Mr L. H. Child is technical cleaning liaison
officer attached to the Service Group at
London Telecommunications Region
Headquarters.
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Optical fibres on order

The Post Office has taken the major step of
ordering what s believed to be the most
comprehensive network of optical fibre
transmission systems yet

attempted anywhere in the

world. They will form an integral _—
part of the evolving digital

/ RD Martin-Royle

transmission network and are
nottrial but fully operational
systems.

Arepeater case is prepared during installation
of the STC optical fibre transmission system
between Stevenage and Hitchin which used
Post Office duct routes.

The process of drawing glass rod into fibres is
monitored at Research Department,
Martlesham.




IT WAS in the mid-1960s that the
possibility of optical fibre telecom-
munications began to be seriously stu-
died in the United Kingdom. Post
Office Research Department and the
Signals Research and Development
Establishment of the (then) Ministry
of Technology concluded that trans-
mission systems using glass fibres to
transmit short pulses of light with lit-
tle distortion and attenuation over
very long lengths were a feasible pro-
position.

It is generally agreed that the major
breakthrough came in 1966 with a
paper published by two research
workers at Standard Telecommunica-
tions Laboratories Limited which
dealt with the propagation of light sig-
nals along glass fibres. At this stage
many decisions had to be based on
theoretical predictions. It had to be
presumed that the chemical purity of
glass could be improved by a factor of
about one thousand times over that of
the best generally available for optical
glasses at the time and that glass com-
positions could be chosen so that the
physical perfection of the glasses in
fibre would be equal to that of the best
bulk glasses. It also had to be pre-
sumed that suitable devices such as
solid state lasers, light emitting diodes
and optical detecting devices could be
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developed and that fibre termination
and jointing techniques could be
achieved.

From these starting points when
transmission losses in optical fibres
were around the 2,000ds per kilo-
metre region, calculations indicated
that losses must be reduced to nearer
20dB per kilometre if transmission sys-
tems were to be viable. By 1970 this
attenuation target was achieved and
from then on the quest for lower
attentuation fibres accelerated.

Optical fibres have a core of glass of
one refractive index with a cladding of
a lower refractive index. It is the re-
flection of light at the junction
between core and cladding which con-
tains the light within the fibre and
guides it along the transmission path.

Basically there are three types of
fibre. The first has a very small dia-
meter core and is known as step index
monomode fibre in that it transmits
only a single mode. There is an abrupt
refractive index change between core
and cladding and it has potentially the
lowest losses and widest band width
properties but is at present difficult to
joint.

Step index multimode fibre has a
much larger core which overcomes the
jointing problems but it allows many
modes to propagate usually with dif-

g

Technician Fred Walker and Louisa Hareduke a CA in the library at Martlesham show the

difference inbulk between 500 metres of coaxialcable and the same length of opticalfibre
cable. Both can carry 16,000 telephone circuits but the coaxial cable on the drum weighs
five tons while the optical fibre cable tips the scales at a mere 25Ibs.

ferent time delays causing distortion of
the light pulses. Graded index multi-
mode fibre overcomes the problem of
different transmission delays for each
mode.

In graded index fibre the refractive
index is at a maximum at the core
centre and gradually reduces with in-
creasing radial distance from the core
centre. Rays which travel along the
centre of the core travel the shortest
distance but at a lower speed than
those offcentre which, of course, have
a longer journey. In this way the pro-
pagation delay for the various rays or
modes is effectively equalised.

Two basic material systems have
emerged for forming fibres. The first
involves low melting temperature
glasses such as the sodium calcium
silicates (closely akin to window glass
but ultrapure) and the sodium boro-
silicates (of which Pyrex is one well
known composition). The second dis-
tinct group includes pure silica (the
glass form of quartz). Often the silica
is ‘doped’ with various chemicals in
complicated ways to give variations of
refractive index across the core dia-
meter. A variety of techniques have
been developed for forming the bulk
glass and for drawing the fibres.

The fibres themselves are about the
thickness of a human hair and even
when they are given a protective coat-
ing and formed into cables the resul-
tant structure is significantly smaller
and lighter than comparable cables
using metallic conductors. This repre-
sents one of the major attractions of
optical fibre systems because more
efficient use can be made of the under-
ground duct network. Another attrac-
tion with optical fibre is that the raw
materials from which it is made are
abundantly distributed over the earth
and it is likely that when in mass pro-
duction optical fibre cables will be
cheaper than metallic cables.

In their simplest form, optical fibre
systems operate by electrical signals
such as telephone calls being con-
verted into pulses of light using, for
instance, a solid state laser at the
transmitting end. This light s
launched into the end of a long fibre
and zig-zags its way along the fibre
which acts as an optical waveguide.

At the receiving end another device
(a photo electric diode) converts the
light back into an electrical signal
which is then amplified and-processed
to form the original information. The
distance between transmitter and
receiver depends on fibre character-
istics, transmission rate and optical

devices and, with currently available D



fibres is, typically about 11 kms at 8
Mbit/s and 8 km at 140 mbit/s. This
compares with a regenerator spacing
of about 3.5 km at 8 Mbit/s on carrier
cable and two km at 140 mbit/s on co-
axial cables. Longer optical fibre links
can simply be made by having a
number of sections connected in tan-
dem, the receiver and transmitter
back to back forming an intermediate
regenerator.  Another  advantage,
therefore, is that regenerators will be
needed far less frequently than is cur-
rently the case on metallic conductor
cable systems. This will mean optical
fibre systems give better performance
and should have greater reliability
because there will simply be less
equipment in the transmission chain
to go wrong. Further, optical fibre sys-
tems are immune from electrical inter-
ference which will give major opera-
tional advantages.

In 1974/75 Research Department
decided to establish trial systems
between Martlesham, Kesgrave and
Ipswich, operating at 8 mbit/s and 140
Mbit/s. About the same time Standard
Telephones and Cables Limited
requested Post Office agreement to
establish a 9 km route to operate at
140 mbit/s between Hitchin and
Stevenage in Hertfordshire. These
trials were highly successful and the
experience gained convinced the Post
Office that optical fibre transmission
systems were a practical proposition.

How then should this step be taken?
During 1977/78 discussions were held
between the Post Office and Industry
as a result of which it was decided that
the next step should be for Industry to
be given the opportunity of providing
a significant network of optical fibre

systems operating at 8, 34 and 140 -

Mbit/s for operational use in the
network. The systems were intended
to be essentially proprietary ones ac-
ceptable for the uk network and for
overseas.

This latter point is extremely impor-
tant for there is a greater willingness
today than ever before to collaborate
with industry to obtain the earliest
possible benefits from advances in
technology and in turn, to help Bri-
tain win export orders for its telecom-
munications equipment.

Organisation of the contracts to pro-
vide the proprietary network was also
the subject of careful consideration.
With traditional metallic cables and
transmission systems cable and equip-
ment are provided independently to
detailed design and performance speci-
fications prepared by the Post Office.
At this stage in the evolution of optical

fibre systems it was felt that more ex-
perience would be gained if design
freedom was given to the suppliers so
that they could optimise cable and
equipment performance to suit their
particular design approaches.

Accordingly it was decided that any
contracts let would be “‘turnkey”” with
each contractor responsible for the de-
sign and provision of all aspects of the
system. Prime contractors would be
three major suppliers, GEC, STC and
Plessey who in turn could choose their
own cable sub-contractors.

The network chosen has been deli-
berately designed to provide a variety
of conditions under which the cables
and systems must operate.

The intention is to have the first sys-
tem installed and completed ready for
service by September 1980 and for the
remaining systems to be provided dur-
ing the period ending December 1982.

Because the Post Office was anxious
to allow maximum freedom for inno-
vative design it has limited its specifi-
cation to minimum requirements.

The map below shows the proposed
network. 8 Mmbit/s systems are pre-
dominantly on routes in the junction
network since it is in this area that
lower capacity systems are of particu-
lar interest.

The choice of 34 Mbit/s is particu-
larly interesting. This is a transmis-
sion speed which the Post Office has
currently no direct plans to use in the
network. Nevertheless, there is grow-

The proposed network of optical fibre routes.
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ing international interest in it as it is
a natural stage in the digital hierarchy
2-8-34-140 mbit/s and as such offers
British Industry the opportunity to
demonstrate equipment having a sig-
nificant export potential.

The 140 Mbit/s and 34 mbit/s routes
will require intermediate regenerators
and although most of these will be
buried some will be installed in build-
ings adjacent to the routes. The longer
8 mbit/s routes will also require inter-
mediate regenerators, which will be
provided in the same way, but they
will not be required on the shorter 8
Mbit/s routes.

The routes in Wales, all 8 mbit/s, are
of particular interest as they will have
sections of cable suspended on poles,
and on one of the routes there will also
be a 1.7 km section laid on the bed of
a lake. The other routes in the
network use normal duct provision in
a variety of country and town en-
vironments and in London some of the
cable will be in the deep level tunnels.

All the cables will contain eight
fibres of the graded index variety.
Where buried regenerators are
required copper conductors will be
used to carry the essential power feed-
ing current and supervisory signals to
the repeaters. The total length of opti-
cal fibre cable to be provided is around
450 km giving a fibre requirement of
3,600 km in total which is more than
enough to stretch from Land’s End to
John O’Groat’s and back again.

Each route will be equipped with two
systems of the appropriate transmis-
sion rate the only exception being two
of the routes in Wales where for
networking reasons it is necessary to
equip them with four systems. Each
system will require two fibres, one for
each direction of transmission.

By carefully monitoring the design,
production and installation phases the
Post Office will gain much informa-
tion on possible system configurations:
data which would be very time con-
suming to accumulate by other means.

As a further display of the confidence
surrounding such systems the provi-
sioning is being carried out by normal
works procedures with the full in-
volvement of Regional and Area staff
to oversee the installation and com-
missioning of what must be regarded
as one of the most dramatic steps
taken in telecommunications.

Mr R. D. Martin-Royle isHead of Lineand
Radio Works Division ofthe Transmission
Department THQ Network Executive.

PO Telecommunications Journal, Summer 1979
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Use of Prestel, the Post Office’s viewdataservice is aimed at the home as well as the Business market.
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Athome withthe phone

Following his article in the last issue of the Journal on the wide
range of new telecommunications products and services being
offered to the business sector, Mr F. Lawson, Director,
Residential and Customer Services, Telecommunications
Marketing Executive, now turns to similar developments being
made for residential customers.

PRESENT DEMAND for telephones
in the residential market is at a record
tevel. This is due to a number of fac-
tors — stability of tariffs, improved
marketing techniques and a growing
recognition of the value of the tele-
phone in everyday life by all sectors of
the population.

Today about two out of every three

households in the uk have a telephone
and in some Regions, the figure is
much higher. The intention is that
residential penetration should reach
over 80 per cent in the next few years
and then climb quickly to the high
nineties. Even this figure has been
reached and exceeded in some coun-
tries and there is no reason why 100

per cent should represent an absolute
limit — for example, a second exchange
line, perhaps fitted with a simplified
coin box might be the ideal answer for
the children’s next birthday gift.

There is already a wide range of tele-
phones from which customers can
choose and it is planned to increase
the choice available each year. An im- O



portant recent development has been
the growth of push-button calling.
Almost 400,000 push-button tele-
phones of various types are already
rented, including push-button versions
of the standard telephone, wallphone,
trimphone and loudspeaking tele-
phone. With the progressive introduc-
tion of MF signalling full push-button
calling (known as “Touch Tone’ in
the usa) will also eventually become
available.

The existing range of home tele-
phones will be further extended by the
introduction of the “Compact” model,
so named because it is much reduced
in size by removal of the bell-set to a
separate unit. This enables the tele-
phone to be sited on narrow shelves or
window ledges, or on its own custom-
built shelf unit available on request.

Current customer choice has recently
been widened considerably with the
arrival of the new ‘Special Range
Telephones™. Considerable evidence
has been uncovered, showing a size-
able market for “fashion’ telephones.
Initially there are seven models in this
range, but it will be extended progres-
sively as fashions change.

It is hoped that this wider range will
encourage people to regard their tele-
phones as an essential part of the
décor of their homes adapting it to
higher standards of living and chang-
ing fashions. The hope is also to en-
courage customers to have more than
one telephone in their home — the uk
stands very low in international tables
of residential extensions and the tele-
phone to exchange line connection
ratio shows there is much scope for
growth.

At present there is no need to stimu-
late the market generally but during
the last few years the Telecommunica-
tions Business has learned how to do
so. It has been proved that the market
can respond to ‘‘supermarket-style”
special offers like reductions in the
connection charge over a limited
period.

And much can be achieved by better
publicity of available services. Im-
provements have been made to the
“Green Pages” in telephone direc-
tories emphasising the range of pro-
ducts and services. Inserts have been
included with telephone accounts to
advertise new products and also with
success in mail-order catalogues.

A prototype telephone showroom has
opened in Swindon and introduction
of a number of telephone shops
around the country is also planned.
These will help to brighten the Tele-
communications corporate identity

and bring about a closer personal rela-
tionship with customers while giving a
new and dynamic channel for market-
ing products and services in the resi-
dential and small business sectors.

In addition shops will open up the
opportunity to stimulate revenue by
providing a prominent platform for
national or local marketing cam-
paigns, helping particularly with the
promotion of premium products such
as the “Special Range Telephones”.
There is no doubt that an established
presence in the local High Street will
be of great value in helping the Busi-
ness to meet future challenges.

But telecommunications in the home
embrace more than simple telephone
connections. Prestel is aimed at both
business and the home. In the latter it
can promote use of the phone and per-
haps lead to the renting of additional
lines. And increasingly parts of the
residential market have shown a will-
ingness to rent types of ancillary
equipment which might in the past
have been regarded as exclusively
business products.

Callmakers are an example and pro-
ducts such as the Xpress Callmaker,
with its ten-number store, are
expected to find favour among resi-
dential users. The Doric loudspeaking
system, scheduled for national avail-
ability later this year, has already
proved in a market trial that it is use-
ful in the home and enables the whole
family to listen to grandma’s weekly
call or even Dial-a-Disc! In the same
way, answering and answering/
recording equipment will become
more popular with residential custo-
mers: a large market could exist, for
example, for a low priced answering
machine for home use.

Radiopaging and Facsimile could
also well find a role in the home. For
some houses, Alarms-by-Carrier might
provide improved protection. And as
we rely more and more on gadgets in
the home, telecommunications signals
could perform a variety of tasks like
switching on the central heating or the
cooker. Looking farther ahead tele-
communications could even help
remove the present distinction
between ‘“‘home” and “office” by en-
abling more business executives to
work at, and from, home — a blessing
for harrassed commuters!

But marketing is more than just pro-
viding products and services. It also
involves increasing their value to cus-
tomers and giving those customers a
good “after-sales” service. As for call
stimulation the success of Buzby con-
tinues unchecked. In this year’s tele-

vision advertisements, a new-look
Buzby is joined by a number of new
characters and his popularity is shown
by the enormous success of Buzby
merchandising with a very large and
still-growing range of products now
available in the shops.

Further call-stimulation  should
result from current publicity encour-
aging wider use of Recorded Informa-
tion Services, both using national
media to publicise individual services
and also using account inserts carry-
ing commerical advertising, to be dis-
tributed with telephone bills. This
year’s leaflet features particularly the
speaking clock, weather and recipe
service and bedtime stories. Plans are
in hand to extend the range of
recorded services available.

As the availability of International
Direct Dialling (IpD) continues to
spread, it obviously opens a new area
for increasing traffic. Almost 90 per
cent of all telephone subscribers can
now dial international calls direct
from their homes, with access to over
80 countries. Yet, although it is esti-
mated that whereas more than half of
all uk residents have friends or rela-
tives living outside Great Britain, only
a relatively small number have made
an international call in the last six
months. A series of television adver-
tisements this year will help to pro-
mote the value-for-money aspect of
international calls.

Marketing to the residential sector
will need to change in the next few
years. The plan is to segment the resi-
dential market in the same way as the
business market. It is necessary to con-
sider the telephone usage character-
istics of the executive, the housewife,
the teenager — who has grown up to
regard the telephone as an essential
part of social and school life — and
cventually that current little group of
30,000 Buzby Club members.

Thought must also be given to the
special needs of the handicapped and
of elderly people for whom the tele-
phone represents a lifeline. Many
years ago in North America, the tele-
phone was called “This great contri-
vance”. In the modern home it has a
bright future and it is the role of mar-
keting to ensure that all expectations
are fulfilled.

Mr F. Lawson has over the last few years
been greatly involved in new marketing
approaches and the development of new
products and services. He is also
concerned with Europeanharmonisation
of services and facilities.
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Top: The pushbutton wallphone -
convenient and attractive anywhere in
the home.

Above, left: The Compact-anew,
smaller telephone which fits on a
narrow shelf or window ledge.

Above, right: The Candlestick - latest
version of an old style instrument with
moderncomponents.

Right: The Classic —amodern
variation of an antique style telephone.

Far right: The Astrofon-a lightweight
pushbutton phone with an adjustable
bell.



Radio's
future
pattern

JRMackie

POST OFFICE staff both from Tele-
communications Headquarters and the
External Telecommunications Executive
will be playing an important role in the
next World Administrative Radio Con-
ference (WARC 79) opening in September
at Geneva.

With about 150 member countries
expected to attend, the 10 week con-
ference will, for the first time in 20 years,
revise those parts of Radio Regulations
applicable to all radio services, and in
particular the whole of the international
frequency allocation table. It will take
into account worldwide demand for radio
services and current and foreseeable
means of making better use of the radio
frequency spectrum. And its conclusions
will decide the future pattern of develop-
ment of radio services and equipment up
to the end of this century.

The International Telecommunication
Union (1ru) International Consultative
Committee on Radio (ccir), held a
special preparatory meeting last October,
to prepare a report for waArC 79 setting
out the technical basis for the work of the
Conference. The report drew on the work
of the ccir but also included some impor-
tant additional information provided by
contributors. including the wuk. This
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The UK proposals tobe presented at WARC 79 together with some of the extensive range
of present regulations which will be under discussion.

covered topics of concern to all radio
services and cciR provided technical
advice on the allocation of frequencies
throughout the spectrum and on the
possibilities of frequency-sharing between
different services. A separate section dealt
with the use of the spectrum by space
services, including  space-terrestrial
sharing.

The report also looked to the future
with recommendations on frequency
bands at present unallocated or unused,
and on frequency allocations for new
services. There were sections on optimi-
sing the use of the frequency spectrum,
on the technical characteristics of equip-
ment and emissions; and on radio wave
propagation and noise data relevant to
frequency and control.

The Post Office was closely associated
with these preparatory activities through
its co-ordinating unit, the Post Office
Committee on Administrative Radio
Conferences (rocarc), and a sub-
committee chaired by Mr D. ]J. Withers,
Deputy Director, Space Systems, Tele-
communications Development Depart-
ment. was charged with drawing up
official contributions to the work of the
Conference.

Membership of this committee was

drawn from THQ and ETE staff concerned
with the planning, development and
operation of radio services. Members
have previously sat on a number of
Home Office committees set up during
the last four years to deterrnine among
other things the needs of radio users in
the uk over the next two decades;
resolve differences between competing
claims for spectrum; formulate UK
proposals for the re-division of the fre-
quency spectrum based on competent
technical advice and for the revision of
operational and administrative regulatory
procedures.

They are now co-ordinating the briefing
of the uk warc 79 delegation, to which
the Post Office will be contributing a
number of members. Obviously, the
importance of such a wide ranging re-
appraisal is of worldwide telecommunica-
tions significance. The outcome will be
featured in a future issue of Telecom-
munications Journal.

Mr J. R. Mackie is Head of the Radio
Frequency Spectrum Administration
Section in Telecommunications
Development Department’s Space
Communications Systems Division.
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Bitseverywhere
as networkgrows

GT Pritchard

Two newtransmissionsystems, thefirstmembersofa
compatiblefamily whichwillformthe digital transmission
infrastructure for System X, have been broughtinto service by
the Post Officetoenableanintegrated digital switching
and transmission network to beestablished.

Theyare2Mbit/sand 120 Mbit/s digital line sections

TRANSMISSION of information in
digital form is not new. The first methods
of telecommunication by morse and
telegraph were of this type. The essence
of this form of transmission is that the

information is represented by a series of
pulses or binary digits referred to as
“bits.” The main advantages of digital
transmission are that all forms of
telecommunication or services can be

\

converted to a common format, inter-
leaved or multiplexed in a time division
process. The received signals for each
service can then be demultiplexed into
the format of the original service.

Coventry Areadatatransmission ‘clerk of
works’ Dave Salter attendsto maintenance
ofaburiedfootpathrepeateronthe
Coventry-Northamptondigitallink.
Maintenance jointers Malcolm Boston (left)
and Richard Ramsay take akeeninterest.

Transmitapparatusofa 120 Mbit/s
line transmission system showing the
newtechnique of cassetteconstruction.
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Most long distance radio and line trans-
mission currently uses an analogue tech-
nique with frequency division multi-
plexing (FDM). In this process the signal is
carried as a replica or analogue of the
original although it may be displaced in
frequency. This method is satisfactory in
a space-switched environment but it
.demands separate networks for most
special services.

The major advantage of time division
multiplex (TbM™) transmission, however, is
that compared with FDM, it is innately
compatible with digital switching units
such as will be used for System x. These
new exchanges will use a time division
process so that a group of 30 circuits
carried by the 2 Megabit per second
(mbit/s) digital stream can directly inter-
face with the digital exchange and
eliminate, at the switching/transmission
interface, any need to interconnect at
speech frequencies.

The basic building brick of the new
digital transmission network is a link
which has a digital rate of 2 mbit/s. This
can be used where 30 separate telephone
channels are encoded by pulse code
modulation, for telegraph circuits with
184 telegraph circuits each operating at
50 baud, or for the wideband music
circuits such as broadcasting authorities
require when three pairs of stereophonic
channels or six separate monophonic
channels are combined on to the 2 mbit/s
path. This rate can also be used for data
transmission such as inter<omputer
links, and for customers who wish to rent
their own 2 Mmbit/s digital path. Some
new private exchange systems require
this facility to operate satellite exchanges
from a main centre.

The 2 Mbit/s stream can be used to
build up the next stage of multiplexing or
transmitted over a line system. The stan-
dard multiplexing hierarchy interleaves
several (usually four) tributaries to give
higher orders in the hierarchy at 8, 34,
and 140 mbit/s and an even higher order
of about 565 Mbit/s may be introduced
in the future.

Digital line and radio systems have been
developed to fit in with the orders of
multiplexing and to use the existing
transmission plant economically. The 2
Mbit/s digital line section uses pairs in
the vast network of audio cables in the
junction network and the regenerators
are spaced at the same intervals as the
loading coils that have to be displaced for
digital operation.

One of the earlier FDM systems used a
special 24-pair carrier cable but much of
the associated equipment is now reaching
the end of its useful life. The 6,000 km of
cable route are, however, considered to be
good enough to re-use and an 8 mbit/s
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system is being developed to give these
cables a new lease of life.

The 120 mbit/s system being introduced
this year — and the 140 mbit/s system
which will follow later — use mainly spare
tubes in existing coaxial cables although
new cables will be laid where necessary.
These cables systems are designed to have
regenerators spaced at the same distances
as for 12 MHz FDM systems which will, in
many instances, already be installed on
other tubes in the same cable.

The 11 GHz radio band has been
reserved for the first digital radio-relay
system. On each radio route it will be
possible to get 6 x 140 mbit/s channels
although one will be allocated as a
standby. The repeater spacing of the 11
GgHz system will enable existing radio
station buildings to be used. A dual-band
aerial is being developed so that in most
cases existing structures will not need to
be strengthened to support additional
aerials.

The future for line transmission systems
is considered to lie in the field of optical
fibres. This has already reached the stage
where both the Post Office and Industry
have separately demonstrated satisfac-
torily that systems at both 8 mbit/s and
140 Mbit/s can be made and installed.
Plans are currently being considered for.
installation of systems within the next
few years.

Although rcw is justified in its own right
in many instances, the real pay-off for a
digital transmission network stems from
the establishment of a network in which
the transmission and switching form an
integrated digital structure and from
which the benefits of inter-connection at
other than speech frequencies can -be
achieved. An example is the System x
switching unit which will be capable of a
2 Mmbit/s input. This advantage was
quantified in the early 1970s as a result of
studies by -the United Kingdom Trunk
Task Force (UKTTF). Subsequent studies
have served to confirm this.

While the new digital systems will have
many advantages the interim period of
having a hybrid analogue and digital
environment creates many problems. One
way of overcoming some of these is by
having special “interface” equipment
available to facilitate interworking.
Codecs, modems and transmultiplexors all
come into this category. Codecs enable
analogue services to be carried over
digital line plant while modems make
analogue line plant available for digital
signals. Modems and codecs for a variety
of speeds and signals are already avail-
able or soon will be. Transmultiplexors
will directly convert signals between FDM
and 1DM. They are an attractive idea but
at present are still under study.

Although widespread benefits of a fully
integrated transmission and switching
system are some years away there are
significant advantages to be gained from
having digital transmission even in a
space-switched environment. All services,
for instance, can be carried using a
common format and multiplexing
hierarchy. It is also a fact that the quality
of transmission is better because the
digital signal is regenerated at intervals
along the line, unlike the analogue system
which amplifies both signal and noise
accumulated en route. Finally there are
economic advantages because the digital
transmission technology is shared with
other industries such as computers and
micro-lectronics. This means, in fact,
that although TDM is more complex
than FDM, it is cheaper. '

One method of introducing digital
transmission is to provide a digital
network as a thin overlay, taking where
possible, the growth on the new system.
The heaviest growth parts of the trunk
transmission network are the industrial
Midlands and North and their links to
London. It is these areas which are being
first served with long distance digital
transmission. Firm plans have now been
made for several years ahead and the
map opposite shows that by 1984
the long distance digital transmission
network will extend from Aberdeen to
Portsmouth and from Truro and
Swansea to Ipswich.

The first three digital main network
switching centres at Cambridge, Coven-
try and Leeds, are all well within this
network and plans have been made for
all of their main network circuits to use
digital transmission. At the end of the
next decade almost all growth-in main
network transmission will be on digital
systems and by that time more than one
third of the inland network requirement
will be carried by digital systems — rising
to over 50 per cent before the end of the
century.

These plans for digital transmission are
based on existing policies which do not
include the possibility of an accelerated
changeover from analogue systems in
support of digital switching, which is
currently being studied in conjunction
with switching and junction planners. It
is an indication of the future need for
greater co-operation and co-ordination in
planning activities so that total system
economies can be achieved throughout
the network.

MrG. T.Pritchardisa Headof Group

inthe Transmission Department ofthe
THQ Network Executive and is responsible
for planning long distance transmission.
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Technical Officer Dave Saltermakes thedailycheck ofchart
recorderrolls on Britain’s firstcommercialdigitaldata
transmissionlinesystemat Coventry Leofricrepeaterstation.

Thedigitaltransmissionnetwork as planned earlierthisyear for
installation by 1984.
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“Make someone happy
with a phone call”

G E Grummitt

MENTION the name Hoseasons and for
thousands of holiday makers throughout
the United Kingdom, thoughts will
imnediately turn to cabin cruisers,
yachts and longboats, and rivers, broads
and canals. Based at Oulton near
Lowestoft close to the heart of the Nor-
folk Broads, the firm is one of the best
known in the country for providing water
based holidays and has recently invested



John Holmes, a Post Office Technician, checks a fault on one of the key and lamp units

used for holiday bookings at Hoseasons.

o

Scene of great activity during the winter months is the dial-a-brochure room at
Hoseasons headquarters where the sophisticated new telecommunications facilities are

used to thefull.

Left: Norwich Area Technician Jim Tipple runs cable for an outside telephone bell at
one of Hoseasons many boatyards on the Norfolk Broads.

in a sophisticated new telecommunica-
tions system to cope with the ever grow-
ing business of dealing with booking
enquiries by telephone.

Although the holiday period itself does
not begin in earnest until the summer,
the booking season runs from November
to March reaching a peak in January. At
this time 300 or more temporary staff are
called in to help the 40 full-time
operators deal with enquiries on 163
exchange lines which are open between

9.00 am and 9.00 pm. Calls made at any
other time are switched to a battery of 96
answering and recording machines.

In previous years seasonal telephone
equipment was installed as necessary in
adjacent temporary accommodation but
the move to install a modern new tele-
communications system was made when
Hoseasons decided to extend their main
office building. In November 1977 Post
Office staff from Norwich Telephone
Area were called in to help plan and

equip the new building which was due to
be operational within a period of not
more than twelve months from the
starting time.

One of the main problems from the Post
Office’s point of view was that the space
available for the new offices would be
otherwise occupied until March 1978 —
thus allowing a maximum of only seven
months to complete all the work which
was necessary. Also, of course, the
existing telephone services within the
main building had to be maintained
during the expansion period and this
meant duplicating many of the
established key and lamp units.

In the interest of flexibility and to even
out operators loadings, the 163 exchange
lines are terminated on 112 key and lamp
units 87 of which are 20-way and 25 are
10-way. They are wired so that calls
appear at differing positions on the
various units. Each unit has two operator
circuits.

The four supervisory positions created
extra engineering problems because 12
100 wire cables were required at each
position. The facilities provided for the
senior supervisor, enable him, in fact, to
monitor 70 exchange line terminals on 10
key and lamp units which are wired as
for one operator’s circuit. Throughout
the whole premises cabling for the units is
fed through chrome tubing suspended
from the ceiling to the desks below where
staff are busy at work.

When the system was acceptance tested
it was found necessary to change each of
the 1990 lamps over to SO volt working
to ensure sufficient power to light them.
Apart from minor teething troubles,
however, the changeover went smoothly
and Hoseasons were ready for business
when the bookings rush began last
November.

By the time it had finished four months
later no fewer than 426,577 incoming
booking calls had been handled — 80 per
cent of them in a five-week period soon
after Chrisunas. On the peak day in
January almost 12,000 calls — 1,000 an
hour — were dealt with by the team of
120 operators and other staff who are on
duty at any one time during this hectic
period.

For Hoseasons the new system is
undoubtedly a boost for business: for
Norwich Area staff there is the satisfac-
tion of having been directly involved with
the biggest installation of its kind in the
country.

Mr G. E. Grummitt, is a Sales
Superintendentin Norwich Telephone Area
responsible for territorial sales in the
Lowestoftarea.
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A £1 MILLION campaign launched by
the Post Office and major uk manufac-
turers to demonstrate to the world that
Britain is set to recapture its global lead
in the fiercely competitive field of tele-
commiunications will culminate in a spec-
tacular joint display at the TELEcom 79
exhibition in Geneva in September.
“The British telecommunications indus-
try is right back in business as far as
world markets are concerned,” said Sir
William Barlow, Chairman of the Post
Office, “and this September we shall have
a range of new products which will be of
interest to other administrations.”

Joining the Post Office in the co-
ordinated display of products, systems

and services are GEC Telecommunications -

Ltd., Plessey Telecommunications Ltd.,
Standard Telephone and Cables Ltd.,
Marconi Communications Systems Ltd.,
and Pye T™c Ltd.
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Highlight of the British exhibit will
undoubtedly be a working model of
System X, Britain's all electronic digital
telephone exchange system for the 1980s
and beyond. It will be the first time the

equipment has  been  publicly
demonstrated.

“We will be showing how System x can be
adapted to the different service and
operational needs in Britain and abroad”
said Sir William. “It is not just another
exchange system — but a complete
approach, in which computer aids in
design, planning and operations are help-
ing to cut costs and reduce the time taken
to respond to new technology.”

The largest single telecommunications
development project ever undertaken in
this country, System X is a collaborative
project between the Post Office, GEC,
Plessey and stc and the four organisa-

tions have formed a new company —

British Telecommunications Systems
Limited — to promote System x overseas.

Sir William emphasised that the Post
Office was dedicated to doing everything
it could to help the manufacturers in
their System x export efforts. “This
approach is right in line with our joint
interests” he said, “For the British Post
Office to be able to buy at the lowest
possible price, our manufacturers need
the widest possible overseas markets.”

Because of its flexibility, System x meets
a wide range of customer needs. It is as
suitable for the user wanting a relatively
simple network, with few facilities, as for
the administration seeking a complex
system offering a range of services that
can be rapidly expanded and diversified.
And it can also take advantage of new
technical advances in electronics without
basic system redesign.

But TELECcoM 79 is also a shop window
for much else besides System x. Promi-
nently on view will be a range of modern
digital transmission systems and new
designs of customer apparatus appro-
priate to the coming digital era. The
display’s overall theme is to show how
British products and services can meet
today’s two main challenges of serving
the widely different requirements of tele-
communication administrations through-
out the world, and taking full advantage
of continuing advances in relevant tech-

‘nologies, notably microelectronics, soft-

ware and digital operation.

These advances are opening up new and
more effective services, systems and plan-
ning and management techniques. To
enable this progress to be properly har-
nessed, the Post Office, jointly with
industry, is creating an overall strategy to
serve as a framework for the development
and introduction of these new systems
and services.

This strategy embraces many short term
developments in which the new tech-
nologies are helping the Post Office to
hold down costs and improve customer
services. Such developments which will
be on show at Geneva, include new
measurement and analysis centres (MACS)
in which artificial traffic generated by
computers detect and locate faults more
readily, and automatic call recording
equipment (ACRE), shortly to come into
service to provide an automatic record of
operator calls for billing purposes.

A substantial area of the display is set
aside for customers’ apparatus and
services, and includes new generation
telephones developed for the 1980s,
and exploiting the advantages of push-
button operation. There are Business
Interconnection Systems, including a
“Small Key System” which provides fast
connection for up to six people, Small



Business Systems, now available in four
versions from British Industry, catering
for up to 40 telephones, call-connect
systems, including the Premiere, with
wholly pushbutton switchboard console
and compact equipment cabinet catering
for up to 10 exchange lines and 48 exten-
sions and providing many facilities.
cpssl, the advanced digital PaBx
designed by the Post Office and to be
known in this country as Monarch 120
will also feature prominently. The system
caters for up to 10 exchange lines and
120 extensions, with a double unit —
using 240 extensions — an emerging
option. Modular software control enables
facilities to be tailored to users’ individual
needs.

In the co-ordinated display, cpssl will
be a working model connected to System
x demonstrating a wide range of services
and facilities. It will also be interworking
with new types of customer equipment,
notably a digital facsimile terminal
operating at 64 kbit/s.

New systems being developed and
introduced into the Post Office network,
such as rcM multiplex and 2 mbit/s junc-
tion line and multiplex equipment will
also be on show as will higher order
digital multiplex at 8, 34 and 140 mbit/s
for use with trunk systems for 120, 480
and 1920 telephony channels respec-
tively. Optical fibre systems, whose large
scale introduction into the Post Office is
now going ahead, following extensive
trials in East Anglia and elsewhere, will
feature as well.

Exemplifying the wide range of new
customer services that can be provided,
even by today’s network, will be a
demonstration of Prestel, the Post Office’s
world-leading  viewdata information
retrieval service.

Other customer services on show in
Geneva will include Alarms By Carrier, a
cost-cutting system using a subscriber’s
ordinary exchange line to summon help
from the emergency services; Radio-
paging, a way of contacting people out
and about away from their office or
home; data transmission, demonstrating
the leading position Britain has main-
tained in this activity since its earliest
days; facsimile, a way of sending replicas
of documents by  phone; conferencing
services, using both audio-visual and
audio-only systems, enabling people in
different locations to meet and talk
together as if in the same room and
telegraph services, using a range of
modern teleprinter machines.

Certainly visitors to the British Pavilion
will have much to catch and hold their
attention.
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A model of the British Telecommunications stand at Geneva

Above: An aerial view of the model and below, the areas taken by the Post Office and the
other companies.
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ONE OF THE cornerstones of the
successful operation of PPost Office
Telecommunications is reliability of
the great variety of equipment which
it uses. For not only does reliable
equipment — whether it be a telephone
handset, a length of cable or an item
of switching equipment — enhance the
service itself; but it also saves millions
of pounds a year on maintenance costs
and lost revenue.

But achieving reliability 1s not as
easy as might appear and requires
painstaking  effort from  many
quarters. Perhaps first it would be use-
ful to define reliability. The interna-
tionally accepted definition is ‘‘the
ability of an item to perform a
required function under stated condi-
tions for a stated period of time”.
Analysis of this becomes an interesting
study in itself and one that is also
essential if there is to be any hope of
obtaining reliable equipment from de-
sign or manufacturing contracts.

Detailed knowledge must be avail-
able of what the item’s ‘“‘required
function” is intended to be to be able
to define it clearly and directly in the
specifications. It must be possible to be
able to place values, and tolerances if
necessary, on all requirements and be
able to say that if performance strays
outside these tolerances, then that
item has failed.

“Stated conditions” in which the
equipment is required to operate must
also be known including the electrical
(and mechanical) conditions imposed
on it as well as such environmental
parameters as temperature, humidity,
dust or electromagnetic radiation. In
some cases, such as equipment on sub-
scribers’ premises, little may be known
about what the environment will be
like but this does not remove the res-
ponsibility; 1t just makes the job more
difficult. Finally, it must be known
how long the equipment is intended to
last. It is pointless expecting poor
equipment to last for a long time, and,
conversely, nonsensical to design for a
20-year life if the item will be obsolete
after afew years.

Even when it has been decided what
1s wanted, there is still much to be
taken into account. There are, in fact,
four main areas to consider if the end
product is to provide reliable service —
specification, design and development,
production and installation and use.
All must be considered in detail and
often present conflicting demands,
making a well documented reliability
programme essential.

Personnel specialists may be involved
if novel maintenance methods are to

Reliability-
the key factor

R Millard

be used. Almost certainly, Develop-
ment, Service, Research and Quality
Assurance disciplines will be com-
monly involved. A programme can be
very lengthy and detailed in the case
of a large project or a complex system
or quite brief for a single item.

Take specification for example. It is
very important that any specification
should be clear and unambiguous. If it
is not, the manufacturer may not
know exactly what requirements the
item is expected to fulfil and so will
not be abletomake it satisfactorily.

Design and development is possibly
the most important stage in the life of
any product. Poor design can easily
lead to difficulties throughout manu-
facture and trouble during use. The
purpose behind all reliability pro-
grammes, and design control measures
in particular, is to reduce the overall

life cost of the equipment. To this end,
and to reduce problems in manufac-
turing and use, proper design control
measures are essential. These disci-
plines are applicable to everyone con-
cerned with the design, but particu-
larly to the design organisation itself.
This organisation is in most instances,

Below: Technical Officer lan Deverell uses
a strobe to study any movement of the

diai mounting on atelephone

undergoing testingon a

vibrating table.

Above, right: the drop height of the heavy
handset replacement simulator is adjusted
by Technical Officer Tony Knight.

Below, right: Mrs Sue Duxberry, Drawing
Office Assistant, prepares a highly
accurate scaled printed wiringboard
diagram from whichthe manufacturer will
eventually produce the desired
component.




in fact, a contractor to the Post Office.

The disciplines will ensure the design
evolves in an orderly and controlled
manner, and that this can be demon-
strated to all interested parties. The
amount of control will depend on the
project involved — the simpler the pro-
ject, the fewer the controls. The con-
trol measures themselves should be
documented in a design quality plan.
This plan will say who is responsible
for what in the designer’s organisa-
tion, and will cover such points as de-
sign review meetings, and analysis of
the design for failure modes and their
effects, worst case stresses, novel or
untried features and redundancy.

It will also involve safety of the
design; facilities for the maintenance
of the equipment; documentation con-
trol; and testing of prototypes by per-
formance, environmental, accelerated
life and endurance tests. Finally there
is reliability assessment and demon-
stration on prototypes of the ability to
produce. As soon as the design has
been completed to general satisfaction,
and perhaps after a final design review
it can be passed for production.

Once having settled for a good and
potentially reliable design it is vital to
organise bulk production so that this
potential is realised. At this stage
there are three techniques to be con-
sidered. Firstly, normal manufactur-
ing quality assurance methods are
essential. These provide for such
things as monitoring the product
along the production line, control of
incoming goods and materials and the
action to be taken in the event of a
quality failure.

The second technique is known as
burn-in. This is optional depending on
whether it is cost effective. Its aim is to
provoke failure in those items which
otherwise would have failed early in
use, without affecting the reliability of
those which are left. This means that
the stress levels and duration of the
burn-in tests must be carefully chosen
to have the required effect.

The third possible feature is a relia-
bility demonstration, performed on
those items which survive the burn-in.
This will often involve an accelerated
life test. Both the burn-in and reliabi-
lity demonstration should be written
into the specification for the item.

Methods of installation, use and
maintenance should take account of
the failure modes foreseen in the de-
sign analyses and any unsuspected
ones brought to light during produc-
tion. The burn-in and reliability de-
monstration can provide very useful
information here. It is also necessary O
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to monitor the performance of an item
during its service life or else it will
never be known if all the effort put
into its design and manufacture has
been worthwhile.

If it has not, then clearly something
needs to be changed. This attitude of
critical appraisal . lies behind much
reliability work. It is also essential
that problems discovered at any stage
of the product’s life should be traced
back so that their cause can be eli-
minated — by changing the design,
manufacture or operational methods.
This makes proper data collection and
analysis a vital element in any reliabi-
lity programme. The data and the
analysis will also be useful to future
design studies.

Several of these principles are being
put into operation during the continu-
ing development of the telephone.
Field failure data gives a fault report
rate of about 0.32 faults per station
per year, of which 0.23 are cleared by
a faultsman’s visit. Of the remainder,
most are found to be right when
tested. It costs slightly more than £10
a time at current prices for each visit
a faultsman makes to a subscriber’s
premises. As there are more than 23
million telephones now in use in Bri-
tain, this represents a substantial
annual maintenance bill.

In an effort to cut this it was decided
to identify the major failure modes of
the most commonly used telephone,
and then try to remove them by modi-
fying the design. This identification
of deficiencies was controlled by
Telecommunications Development
Department’s Value Analysis Div-
ision. Together with the Customer
Apparatus Division and Quality
Assurance Division (QaD) of the Pro-
curement Executive a test programme
was devised which was carried out by
QAD laboratories in London and Birm-
ingham. It involved several standard
environmental tests, such as storage in
a humid atmosphere, and vibration.
There were also adapted versions of
tests performed by some foreign tele-
phone manufacturers, such as simu-
lating heavy replacement of the tele-
phone handset (used by .M Ericsson
in Sweden).

Tests were made on complete tele-
phones and on various components
such as the transmitter (microphone),
bell and dial. Electrical, mechanical
and acoustic measurements were
made, and the performance of some
foreign telephones was compared with
those of British manufacture and
those repaired by Post Office Factories
Division. The foreign phones came
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from Sweden and Germany and dials
from Italy were also tested. Analysis of
the results showed several points on
which the performance of the British
telephones could be improved.

Subsequently, a contract has been let
to Plessey to improve the design of the
telephone, based on the findings of the
test programme. Among other things
changes were proposed to the gravity
switch and its operating linkage, to
the regulator and to the bell, in which
a volume control was to be included.
The result of this design contract will
be some samples and several complete
sets of drawings. Quantities will then
be made for a field trial, following suc-
cessful conclusion of which, produc-
tion is expected to begin.

This continuing development of the
standard telephone instrument will be

Tony Knight removes a batch of telephones which have undergone climatic storage tests.

built upon to produce a design for the
New Generation Telephones. These,
the standard telephones of the future,
are expected to be keyphones incor-
porating a micro-electronic chip. The
design project is already under way,
and the new telephones should be in
production by 1982, Industry is show-
ing an increasing interest in design
control measures, and there is every
chance of looking forward to a period
of increasingly reliable telephone
operation, with lower overall costs to
the Post Otfice.

Mr R. Millard isan Executive

Engineer inthe Quality Assurance
Division of the Procurement Executive
responsible for developing reliability
assurance techniques.

PO Telecommunications Journal, Summer 1979

Assistant Executive Engineer Alan Hill keeps a close eye on telephone transmitters
undergoing shock test treatment.




AT THE END of March this year, the
number of inland telephone operating
staff totalled almost 31,000 and accoun-
ted for about 85 per cent of the Post
Office’s total operating force. Inland
operating work divides into four main
areas: controlling and assistance — that is
connecting calls between customers;
general enquiries; directory enquiries and
clerical duties.

Until fairly recently, controlling work
has been predominant, but directory
enquiries (DQ) have been growing steadily
and will soon take the lead. Non-
operating work, most of which is clerical,
currently employs 23 per cent — about a
quarter — of the operating force, at a cost
of around £40 million per year. These
operators provide a reserve which can be
used to augment switchboard staffing to
meet sudden peaks of traffic.

But exchange clerical work is not an
end in itself, and it exists only to support
operators. Furthermore, since clerical
work includes an additional pay allow-
ance the most senior and experienced
operators, who would be of more value

- dealing with customers, naturally
gravitate towards it. One of the Operator
Services Division’s tasks is to keep this
work under close review and try to make
it more efficient — for example by
computerisation.

The DQ service can be regarded as essen-
tial because a caller who lacks both the
number of the person or firm he wants to
call and access to the appropriate direc-
tory has to use the service if he is to make
a telephone call at all. It is expected
within the next few years — the only
uncertainty is how quickly it will come
about — that the situation will be reached
where nQ becomes the predominant
service. Because of this a major effort is
in hand to improve its quality and
efficiency. The possible introduction of a
charge for pQ, although not Business
policy at present, would reinforce this
need for a high quality service but the
cost would still need to be kept down.

At present inland directory enquiries,
which last year employed 8,200 people
and cost about £44 million, depend on
operators looking up number information
in paper records. These are a combina-
tion of normal public directories for
distant parts of the country about which
enquiries are less frequent and computer
produced directories for local, adjacent
and other frequently called Areas.

The directories to which each operator
needs access occupy about 2.25 metres of
shelf space. Their bulk is growing by
about eight per cent annually, reflecting
the expansion of the system and progres-
sive consequential sub-division of public
directories introduced to reduce costs.

The quantity of paper records required
has already reached the limits of existing
space on operator positions and there is
virtually no scope to provide additional
storage within reasonable reach.

Traditionally the Post Office has used a
single access number code (192) for all
inland directory enquiries. Dividing the
country to reduce the quantity of records
needed by each operator would require
callers to identify the location of their
required number within the terms of the
‘system and dial an appropriate code.
Alternatively operators could forward
calls they could not handle to another
centre. Either of these methods would
worsen the service to customers, since
many enquiries would take longer to
handle because some would inevitably go
astray. Experience in London, where
callers dial 142 for enquiries in the
London Postal District and 192 for
numbers elsewhere, does not really
encourage wider application.

The obvious answer, which many other
administrations have adopted, is to hold
directory information on computer file
and equip DQ operators with terminals to
access data. Currently a trial of a Direc-
tory Enquiry Computer Information
Retrieval (DQCIR) system is being conduc-
ted in Leatherhead and Leeds. This
system uses ICL’s Content Addressed File
Store working to a 1900 computer at
Bracknell. Although most operators
prefer the system to books it has now
become glear that they will require time
to unlearn existing search strategies and
develop skill in using the computer.

Call handling time and successful

atWaltham Cross Exchange, Herts.

response percentage measurements have
shown a promising improvement over
books. By December it is hoped to frame
and agree proposals for the next step — a
pilot scheme — based on the experience of
the trial. The pilot scheme will enable a
full scale system trial at a number of

ahead

In this second of his two
articles onthe inland
operatorservice, Mr

C. H. Makepeace, Head
of Operator Services
Divisionin THQ
Marketing Executive
takes acloser look at
how the existing service
is provided, the part
played by Operator
Services Division and
where the service can
lead in the future.

centres and should provide well-based
justification for a move to a national
system. Such a system would probably
cost over £30 million, and a commitment
on this scale would afford firm evidence
of Post Office intentions to sustain an

operator service in the forseeable future. (O
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pQcIr offers real potential benefits for
both customers and staff. It should
provide a better and ultimately cheaper
service, while improving the operating
environment. Introducing computer ter-
minals into switchrooms also provides
scope to use them for other operator-
provided informnation and controlling
services, and points the way towards the
operator assistance centres of the System
X era.

Introduction of a national DQCIR system
would take place progressively, probably
over several years, as there are almost
300 centres to be converted. Any national
DQCIR scheme will require a massive on-
line computer access system with very
large files, and demand exceptional
reliability in service. Implementation
proposals will have to accord with the
overall Business computer strategy for
the 1980s. It is planned to complete these
by the end of this year.

Meanwhile, the problem of managing
paper records on operator positions is
pressing and demands an urgent solution.
Last summer a review concluded that
on the fastest reasonable timescale for
national introduction of DQCIR, the
resulting degradation of service from con-
tinued use of growing paper records prior
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Top: Answering 999callsisavital partofthe
telephoneoperator’s work.

Herequickly responding totheredlamp
warning ofanemergency callislise
CottonatColchesterExchange.

Aboveandleft: Theincreasein volumeof
traffic on the DQservice hasledto the Post
Officedevelopingmicroficheand
computer based information retrieval
systemstoreplacethetraditional

but very bulky book method.

Above an operator searches through a
selection of books to help a customer while
below operators are at work using the
computer information retrieval system.




to conversion was unacceptable. It was
decided therefore to introduce a manual
microfiche system as an interim measure
during 1980.

Although only a temporary answer,
microfiche is expected to bring useful
service and productivity advantages to
customers and staff. The files to hold the
full national microfiche record occupy
only 75 centimetres of shelf space, leaving
room for extra fiche catering for many
years' growth before more are required.
As well as being more pleasant to use,
microfiche will increase the proportion of
enquiries which operators can answer
positively, without recourse to a colleague
at a distant centre.

Fiche information for the whole coun-
try, rather than just the local district, will
be provided in computer produced form,
which can be updated weekly and re-
printed every 13 weeks. In this way
information about distant areas will be
provided in a form significantly more
convenient, up-to-date and accurate than
the public directories used at present.

Relaxation of the space constraint will
allow provision of more street order list-
ings for common names, speeding and
facilitating the operator’s task. A signifi-
cant productivity gain also arises from
the reduced cost of producing fiche as
against paper directories, and this will
pay for the whole investment in micro-
fiche viewers inside three years. As a
bonus it is hoped that a modest improve-
ment in handling time will result, which
would bring further benefits to customers
and staff.

Controlling operating, the straight-
forward call connect service, is no longer
as vital as it once was. The service that
remains embraces both the few calls
which customers cannot yet dial them-
selves, and those instances where callers
choose to have the operator connect the
call for them. The former class will dis-
appear this year with the exception of
calls to some exchanges in the Irish
Republic. The latter come mostly from
customers who are still not reconciled to
a Do-It-Yourself telephone system.

The next important category — caller
encounters difficulty — reflects the
current performance of the automatic
system. It is to be hoped that the
introduction of Measurement Analysis
Centres (Macs), and ultimately System x,
will improve matters.

Next there are 999 calls, a small but
very important part of the workload. It
might well be that at some time in the
future Post Office operator involvement
in connecting these will disappear, and
they will go direct to an emergency con-
trol centre. An important pre-requisite of
such an arrangement would be a highly

reliable automatic system with the facility
for the control centre to hold the call, and
a system of calling line identification
linked to a computer to provide address
information. This will be some time in
coming.

Finally comes the largest block of con-
trolling traffic, facility calls and in par-
ticular transferred charge (xrC) calls.
These together make up 60 per cent of
controlling traffic. In dealing with these
one course of action followed in Ger-
many, Holland and Scandinavia is to
pursue a policy of minimising operator-
provided call connect services because
they are difficult or impossible to provide
economically, represent an avoidable
management burden and are only used
by a minority of customers.

Present Post Office policy is intended, as
far as possible, to maintain freedom of
choice for customers. In providing call
facilities, however, it is also the aim to
fix prices at levels which enable the Post
Office to cover costs and make a proper
contribution to overall profit. For this
policy to have any hope of success every-
thing possible needs to be done to keep
down real costs. The chief cost is people,
and so ways have to be found to improve
operator productivity. This means
reducing the time taken to handle calls.
To achieve this,afieldtrial of Automatic
Call Recording Equipment — ACRE - is
being conducted at Eastbourne.

This equipment, developed within the
THQ Network Executive and engineered
for production by Standard Telephones
and Cables Ltd,, (stc) has two main
functions. Firstly there is no need for
operators to make out tickets because
ACRE works out the charge step and
tariff period. Then it takes over the call
timing and outputs data at the end of the
call on to magnetic tape for direct des-
patch to the data processing centre. After
processing, the information is sent on to
the billing computer.

Secondly the use of ACRE means that an
operator need only use a Visible Index
File (viF) to look up sTD codes. It also has
useful functions to assist the operator
with Advice of Duration and Charge and
Credit Card calls. For the latter it checks
the number given for validity, and looks

up a stop list. Overall the scope
for productivity improvement is
considerable,

Once basic ACRE functions have been
proved it is hoped to extend the trial to
enable  controlling  operators to
interrogate enquiry service state of line
records, held locally in a data store. This
will be particularly useful in dealing with
assistance calls.

In its present form AcRE is adapted only
for css1 positions. But there is little

point in introducing AcrRE for cssl
exchanges if cord type amcs still have
to continue using tickets, since one
aim is to end the costly ticket process-
ing facility run by the Data Processing

Executive (DPE). Because of this THQ
Marketing Executive are considering
a form of AcRE which can be attached
to cord boards by the replacement of
the keyshelf.

The third element of operating is
enquiries — EQ This function has become
something of a Cinderella in that it has
received much less management atten-
tion. There are no measures of answering
performance, the system for assessing
staffing is antiquated and there is
relatively little information available
about the make-up of work.

Detailed studies are now in hand, and
when the information has been analysed
it should then be possible to determine
how best to improve the efficiency of EQ
operation, using ACRE or DQCIR as
appropriate. At the same time a field trial
of special equipment is being conducted
at all types of automatic exchanges,
which will provide a call transfer service
throughout the local call area, under the
customer’s control and without recourse
to the operator. Trial of an automatic
system to give customers changed
number information (cni) is also planned.

And what of the future impact of
System x? Operators will clearly still have
a role to play, and this could grow as the
system presents customers with new and
more complex piy facilities. The intro-
duction of System x will be a gradual
process and there is not yet enough
information available to outline the
future shape of the System x operator
control centre. But development work
now in hand will help refine ideas, and
move towards a working prototype in
service perhaps by 1983,

Two other major areas of operator
policy active at present remain unmen-
tioned. One is aMc planning and provi-
sion strategy, where ideas of the right sort
of place to put an amc, and how big it
should be, are being discussed. The other
is the vital area of personnel policy,
embracing recruitment, training,
grading, progression and the organisation
of exchange management.

Both these studies are important for the
longer term health of the operator
service. If they are to be right, as clear a
view as possible of the nature of the
service, and the problems it will face in 10
to 20 years time will be needed. Work is
progressing in these two areas, and it
may be possible to discuss them in future
issues of the Journal.

PO Telecommunications Journal, Summer 1979

23



24

Operating
smoothly

Following the theme of
the preceding article,
this, the tenth in our
series on some of the
many different jobs
essential to the efficient
operation of Post Office
Telecommunications
is by Miss Barbara
Molyneaux and
describes her work as a
telephonist at
Warrington Exchangein
Liverpool Telephone
Area.

\ ey I__
Miss Barbara Molyneaux.
IT IS NOW nine years since I first repor-
ted to the telephonists’ training room at
Warrington Exchange and I can honestly
say that it does not seem a day too long.
Indeed it would be hard to imagine work-
ing anywhere else or being anything
other than a Post Office telephonist.
Telephones have, in fact, always

fascinated me, and as a small child my
father made me one from a piece of
wood, two old wireless knobs and a
length of flex. When I first left school I
wanted to work as an operator but at
that time I did not measure up to either
the minimum height or age requirement.

When I tried again three years later as
an 18-year-old it was a different story,
and after waiting on tenterhooks for
several weeks following my interview I
finally received a letter of acceptance; my
childhood ambition was about to be
fulfilled.

Basic training was extensive and for a
time I doubted I would ever be able to
remember everything. But after several
weeks of interesting and explicit attention
from my very patient supervisor, it all
seemed to click into place. A few
months later I was working with a co-
ordination I had never thought possible
at one time.

A telephonist’s day-to-day routine varies
tremendously making it almost impos-
sible for two consecutive days to be the
same. Each brings its own fresh events
which means interest never flags.
Throughout the day a telephonist comes
into contact with a wide variety of custo-
mers. They range from the busy execu-
tive to the housewife, or from the lonely
pensioner to the stranded motorist. All
need operator help of some kind and this
is apart from any other emergencies
which may occur at any time during the
day or night.

Callers can often be very ill-at-ease and
unfamiliar with using the telephone, or
quite the reverse. It is essential therefore
to be aware of such situations from the
outset, to be able to provide proper assist-
ance. It is important to avoid aggravating
a knowledgeable customer while nonethe-
less offering more detailed guidance to a
less confident caller. A telephonist’s main
asset is to have a pleasant manner and
helpful tone of voice.

After about six months of working
experience the telephonist is ready for the
next stage of training. Operators are
made familiar with Directory Enquiry
(pQ) duties. Training is by no means as
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involved as the initial course but equally
important. Here they are taught to ex-
tract from the subscriber as much detail
as possible to help locate the required
number in the shortest time. They must
conform to the set time allowed for DQ
calls so it is vital that conversations do
not stray too far away from the official
phrasing designed to provide a speedy
and accurate service.

Between three and six months after the
DQ course, further training begins in the
handling of fault enquiries. Here the
operator is readily available to test num-
bers which appear to be faulty, and to
help subscribers having difficulty in
obtaining a telephone number, which
they have tried to dial but without
success.

Operators have the facilities and records
from which to determine whether or not
the line in question is faulty. Engineers
are also at hand, working in collabora-
tion with operators, and between them
they can offer a reason as to why a num-
ber is not responding. If the line is proved
to be faulty then arrangements can be
made to have it promptly repaired.

I enjoy working in the telephone ex-
change for many reasons. There is no
time to be bored. By the time familiarity
with one stage of training has been
achieved, the next is due. And as soon as
an operator is fully experienced there
comes the chance of promotion.

There is always a wide variety of col-
leagues who work in the exchange and
age groups vary from the school leaver to
the more mature. This means that what-
ever age a “new” telephonist is there will
be plenty of opportunities to make
friends. And off duty there always seems
to be something happening on the social
scene, whether it is a dance, an outing or
a sponsored walk.

Nowadays when [ see new trainees on
their first day, my thoughts always return
to my own beginning and I think back to
my first morning, try to welcome them as
warmly as I was once welcomed. They
are starting a job which never ceases to
fascinate.

Top, right: Tea-break time and Barbara
joins colleagues for a friendly chat.

Right: Barbara hard at work in
Warrington Exchange.
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Codes for customer
I elations - CLMarkus

Above, right:
therecentlyissued
Telecommunications Code
of Practice.

Above: Mrs Stelia Mayhew,
acustomerin North
London,callsintoher
local sales office to

discuss atelephone
problem with Clerical
Officer Diane Stone.

Left: Paddington
Telecommunications
Traffic Superintendent
John Flight (right)
discusses billing and
switchboard situations
with Tim Wilson,
building services
manager at Constructors
John Brown.
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ONE OF THE more constant trends of

the past few years has been the growth of
the consumer movement. This has led to
pressure for changes from a variety of
quarters and, already, there has been a
welter of new legslation most of it
designed to protect the consumer.

The Post Office, of course, has not been
immune. Indeed, the Telecommunica-
tions Business is well aware that con-
sumerism is here to stay and welcomes
the opportunities it brings for improving
customer relations — and developing its
own commercial wellbeing. The inten-
tion, in fact, is to develop more open rela-
tions with customers, and to look
critically at service, policies and per-
formance. The development of this more
open policy has already begun with the
publication of quality of service informa-
tion and the launching of the Post
Office’s Codes of Practice.

Briefly, the Codes, one for Postal
Services and one for Telecommunications
Services, explain what sort of service
customers can expect, what can be done
to put things right if they go wrong and
where they should go for help when
problems arise. The Codes provide an
excellent opportunity to show customers
that the Businesses want to help them.
They are not an end in themselves but
merely a foundation on to which an
improved customer relations strategy can
be built.

The Codes of Practice have been drawn
up in close consultation with the Post
Office Users’ National Council and the
Office of Fair Trading and have their
origins in the Unfair Terms Contract Act
which came into force in February 1978.
The Act requires that clauses in contracts
or agreements should be subject to the
test of reasonableness. This means, for
example, that if a dry cleaning firm loses
or damages an article it can no longer
avoid paying compensation by pointing
to an exclusion clause on the cleaning
ticket if a court of law thought these
conditions unreasonable.

Because some mps saw the Post Office’s
limitation of liability as being typical
of the kind of unfair terms which the
Act was designed to prevent, Parlia-

ment took time at the committee stage of
the bill to consider the Post Office’s
unique position under the 1969 Act
which limits its liability in law and makes
it impossible in most instances for
customers to obtain compensation
through the courts for any consequences
resulting from service failures.

Had the Post Office Act been changed
the Corporation would have found itself
in a worse position in respect of liability
than most other businesses because it
could have been liable for any problems
resulting from every delayed letter or
misrouted telephone call. It was accepted
that this would have created an impos-
sible position and it was decided not to
include the Post Office in the Unfair
Contract Terms Act. The Post Office
realised, of course, that customers had a
need and a right to know what to expect
when they used its services and what they
could expect in the way of reparation
when things went wrong. It was this
which led to the issue of Codes of
Practice.

In the Telecommunications Code an
attempt has been made to cover several
aspects of customer relations. There is a
statement of the general service objectives
of the Business which is supplemented by
the regular publication of key perform-
ance statistics on such items as plant per-
formance, repair service and operator
services. This is considered important as
the customer has a right to know what
service to expect and it is to the Post
Office’s advantage to make this known as
in many respects performance is better
than generally believed. Conversely,
where there is a failure, there is nothing
to be gained by trying to conceal it.

The Code also contains a description of
how the Business is organised at local
level and this is intended to help
customers overcome the initial difficulty
that many experience in highlighting
their problems. It is felt that many
customers in the past have been reluctant
to raise problems because they did not
know whom to approach. If customers
can be directed to the right people this
should result in increased customer
satisfaction.

Most of the Code is taken up with
listing the more common difficulties
which customers are likely to experience
and explains what will be done to put
things right. Many customers do not
realise that they can get their money back
in certain circumstances; for example if
their telephone is out of order for more
than two days after it has been reported
to the engineers they can claim a rental
rebate. This is a failing on the Post
Office’s part. It is now recognised that
where there are reasonable policies they

must be publicised if customers are to be
satisfied.

At present most of the provisions of the
Code do no more than reflect current
policy but there is one very significant
innovation — the creation of an indepen-
dent complaints panel. This means that
for the first time a customer with a par-
ticular sense of grievance can, where all
else fails, have his dispute resolved by the
panel whose members are drawn from
Fellows of the Chartered Institute of
Arbitrators. This is particularly impor-
tant in view of the Post Office’s monopoly
position and the fact that customers, as a
rule cannot sue the Corporation.

Obviously the Business tries to be fair to
its customers but realises that if it is to be
seen to be fair it must give them the
chance to take their complaint elsewhere
for independent adjudication. In many
ways this could make things easier for,
inevitably, not all our customers are
reasonable, and not all see the Post Office
as being reasonable. The Complaints
Panel will help both sides when dialogue
breaks down.

The Post Office regards the Code of
Practice as one of the most important
documents it has issued and great store is
set by it. For the first time policies are
being stated for all to see and as long as
words are reinforced with suitable
actions, customers should be satisfied.
Since the Code will have a significant
effect on customer attitudes it is being
publicised to the full.

All staff have received personal copies
and there has been a series of articles in
staff journals. In addition to national
press advertising all customers will
receive an abridged version of the Code
in their telephone bills and copies of both
the Postal and Telecomms Codes are
freely available from Telephone Area
Offices and Post Offices. It is also planned
to reproduce the Telecomms Code in full
in all telephone directories.

Inevitably customers will be more aware
of Post Office policies and aims and this
must result in more enquiries and com-
plaints. This is welcomed because it will
give the opportunity, to create more
satisfied customers and the more satisfied
customers there are the fewer will be the
enquiries and complaints and the better
customer relations.

As Mr Peter Benton, Managing Direc-
tor, Telecommunications recently stated:
“We have nothing to lose — but every-
thing to gain from the Code of Practice”.

Mr C.L. Markus is Head of Service Policy
Division in Service Departmentat THQ and
was responsible for producing the
Telecommunications Code of Practice.
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Moving ahead underground

Engineering Instructor Mick Moore from Bletchley makes atelescopic sighting to

D W Garrard ensure accuracy before thethrustborerislaunched. This is the 130 mm machine.

A multi-purpose trenching, excavating and
ploughing unitto facilitate the laying of
underground cable and duct was described
inthe lastissue of the Journal.

This article traces the development of

a pneumatically driven thrustborer whichis

being used for similar work.
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THRUSTBORING, a technique for
installing telephone duct or cable
beneath roads, railways or other sur-
faces which must not be disturbed, has
been available to planning and works
engineers for many years but unfor-
tunately early machines were unpre-
dictable and liable to deviate from the
required course.

Naturally, with this lack of confi-
dence in the ability of the machine to
stay on course, many engineers were
reluctant to use it except in the most
straightforward situations. The result



has been that many jobs have been
tackled by expensive opencut and re-
instate methods.

Several different thrustboring tech-
niques have been tried over the years,
with varying degrees of success but
common to all was an inability to cope
with obstructions and the probability
of deviation, when conditions were
less than ideal. Civil engineering con-
tractors have made use of pipe push-
ing machines whose technique is pure
thrustboring with no rotation of the
in-ground machine and until now Post
Office thrustboring machines have
been of this type.

The auger borer, for instance,
rotates and bores a hole underground
with the spoil from the bore being car-
ried back into the starting pit. Follow-
ing on from this is the compaction
type, where the ground is pushed
outwards and compacted by a rotating
mandrel to form a bore hole. A third
type, the impact hammering thrust-
borer, operates simply by hammering
across from one pit to another split-
ting and compacting the ground
outwards as it travels forward.

Of the three, the hammering type
has been the most successful but it
required a specially designed nose
cone capable of chiselling through
obstructions such as rock and brick-
work and a construction which would
absorb the shocks of prolonged ham-
meringactivity.

A development based on this has now
been adopted by the Post Office fol-
lowing successful field trials in East-
ern  Telecommunications  Region.
Known as a Grundomat 65, the new
thrustborer is pneumatically driven
and incorporates all the modifications
and design advances necessary to
ensure stability and the ability to cope
with underground obstacles. It is cap-
able of producing a straight accurate
bore hole 65 mm in diameter in most
ground conditions and it can install
duct or cable as the bore is produced.

Consisting of an 850 mm long body

tube with a nose assembly fitted at the
front and a pulling skirt at the rear,
its overall length is 1100 mm. Intern-
ally therc is an alloy steel piston and
a simple control piston valve assem-
bly. Compressed air at a pressure of
85-100 psig and a flow rate of 28 cfm
is supplied to the back of the piston
through a central hose attached to the
control piston/valve assembly.

Final adjustments are mde tothe
launching platform immediately before the
machine begins work.

Expansion of compressed air causes
the piston to accelerate along the body
of the machine to the nose where it
strikes the anvil of the nose cone
assembly. The machine is driven for-
ward by the internal blow and the pis-
ton returns by a recoil action to the
rear of the machine ready to be acce-
lerated forward again. The blow fre-
quency for the 65 mm machine is 480
per minute.

Once launched, the machine is pre-
vented from recoiling in the bore by
earth pressure on the body from the
10 per cent or so shrinkage which
usually occurs when a bore hole is
driven into the ground. When it meets
an obstruction the machine will con-
tinue to hammer without there being
any appreciable progress at first. The
stepped nose cone will, however, grad-
uatly nibble and split the obstruction
clearing a passage through which the
body of the machine can pass. )
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How the Grundomat works: the hammering action is produced by the movement
of the internal piston being forced forward by the expansion of compressed air and
returned by the recoil spring fitted into the nose of the machine.

PISTON BODY

The machine is launched from a pit
on one side of a crossing to another on
the opposite side. Accuracy of launch
is achieved by using a cradle carefully
and securely stacked to the pit base
and a system of telescopic sighting to
a surveyor’s pole on the far side. The
launch platform is designed to give
horizontal and vertical adjustment so
that the machine can be set to start in
the desired direction.

Because of the variety of ground con-
ditions penetration speeds of the ma-
chine, with duct attached, will vary.
But it can reach speeds of 20-30
metres per hour in clay, sand, loam
and loosely packed ground. In heavily
compacted ground or conditions
where there are many obstructions,
the speed will fall to one to five metres
per hour. During the field trial 120
crossings were attempted of which 112
were successful.

Although the new machine comes in
several sizes, the one bought by the
Post Office for general use is 65 mm in
diameter. A 130 mm diameter machine
has also been purchased and this is
being operated in conjunction with
Bletchley Park Regional Training
College on a national loan basis.

Since the machine has been in use a
variety of crossings have been
achieved. Of 20 projects tackled, 17
were completely successful and two
were partial successes ~ achieving
more than 50 per cent of the bore
length. So far, nearly 1,000 metres of
ducthavebeen installed in this way.

One of the most notable exercises
was a four-way duct installed under
the A13 main road at Grays, Essex.
The bore length of 16 metres was not
particularly long compared with a 37
metres bore installed in Chester Area,
but the four ducts at Grays were in
horizontal formation with only 300
mm between edges.

Most of the time, traffic on the Al3
was so heavy that it was difficult to
use the telescope to sight across to the
receive pit. But even with these prob-
lems the bores were installed with less
than 0.5 per cent horizontal/vertical
deviation over the whole length and,
of course, none of the vehicles using
the road was delayed by the under-
ground work in progress.

MrD. W. Garrard is an Assistant Executive
Engineer in External Plant Development
Division of Operational Programming
Department andis responsible for the
development of mechanical aids for
external works.
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For Technical Officer Bill Spreckley,running the overnight IPSS accounting program
requires one of the few manual adjustments to the system.

Packet switching
goes international

- TCJonesand AJLowe

THE LAUNCH last winter of the Post
Office’s International Packet Switching
Service §rss) which gives Uk and over-
seas organisations two-way access to
computer data via telecommunications
links, not only meets a proven customer
demand but also puts the Post Office in
the forefront of intemational data
communications.

Introduction of 1ss follows the setting
up of an inland experimental packet
switching service gpss) and will be sup-
plemented by the provision of an inland
Packet Switched Service (pss) early in
1980. The tariffs for this service were
announced recently. When operational
pss will be interconnected with1pss.

The great advantage of packet switch-
ing is that it achieves a more efficient
utilisation of line capacity by interleaving
data from different sources on to the
same link at a rate that utilises the avail-
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able bandwidth. The concept resembles

store and forward technique but it is .

applied on a link by link basis. Users’
data is broken up into packets for trans-
mission through the network with each
packet containing a maximum of 128
bytes (1024 bits) of data to which must be
added routing and error control
information.

The equipment used for the iss service
is based on microelectric techniques and
fully conforms to the relevant ccrrr data
recommendations. IPss supersedes the
successfill trial Data Base Access (DBA)
service which began in February 1977
(see Telecommunications Journal, Sum-
mer 1977) and which provided limited
facilities for low speed data terminals to
access United States computer facilities
by dialling a London telephone number.
The trial was used to ascertain user
demand and enable the Post Office to

gather a wide range of information to
assess the viability of a possible perma-
nent service.

Evaluation of the psa indicated that a
market did exist and a permanent service
would be financially viable. The main
objectives of the proposed new service,
were to provide an enhanced range of
customers’ facilities following, wherever
possible, international recommended
standards; network control facilities in
the UK to enable comprehensive statisti-
cal information to be collected, and full
operational control to be exercised, and
the early availability of equipment to
replace the trialDBA.

In August 1977 the go-ahead for the
new service to be installed was given. The
project definition stage was completed
three months later and a contract placed
in January 1978 for provision of the new
equipment. In just under 11 months from
placing the contract, the service was
launched.
pss is an integral part of Post Office
planning for the introduction of public
data services which include rss and the
opening of Euronet (see Telecommunica-
tions Journal, Summer 1976) this sum-
mer. Both irss and Euronet are
co-located in the London Intemational
Data Centre. Between them they provide
international data transmission between
the uk European and Intercontinental
destinations.

Uk data customers gain access either



over the public switched telephone net-
work (PsTN) or by direct leased line. They
are able to establish calls to overseas com-
puter facilities and enable foreign data
customers to connect to UK computer
facilities. In addition the capability for
international data transit service has been
provided. 1pss caters for asynchronous
speeds operating at 110, 134.5, 150, 300
and 1200 bit/s, and synchronous speeds
at 2400, 4800 and 9600 bit/s.

irss equipment checks the validity of
callers using the ps~ access by inspecting
an identifier, the Network User Identity
(vur) which consists of a 12 character
password and which must be transmitted
before entry to the Network Address
@vua) of the called customer. Both the Nut
and Nua are used by the system to pre-
pare customers' bills.

Billing and accounting statements for
data calls originating from the uk will be
produced by the 1rss equipment. The raw
data is collected at the Network Control
Centre (Ncc) and is processed at off-peak
times to produce call details, source data
for customers bills and international
accounting settlements.

The unit of billing charge and account-
ing settlement to be used for the volume
of data transferred is the kilosegment,
where a segment is defined as 64 bytes.
The information is stored on disc for up
to a month after which it is output on to
magnetic tape for longer storage.

Customers can receive itemised bills giv-
ing details of each call including the call-
ing and called addresses, the date and
time of call set up and disconnection, the
chargeable duration, and the number of
segments transmitted. Additionally at the
end of each call the customer auto-
matically receives a print out of the call
duration and volume of data transferred
as a record number of segments sent and
received for the call just completed.

The international accounting state-
ments include details of calls, number of
paid minutes and kilosegments trans-
mitted and received for each monthly
period. Collection charges are structured
to include service connection, service
rental, volume charge based on 64 byte
segments, normal inland charges consist-
ing of annual modem and telephone
charges plus the ps1n call access charge.

An international numbering plan is used
in accordance with cciTT recommenda-
tions. This is based on a 14 digit maxi-
mum numbering scheme consisting of a
three digit country code (234 for the
UK ), a single digit network or service
code (1 for 1pss), a three digit area code, a
five digit customer number and two digits
available to customers for the called
addressing points. The full international
address of the calling and called terminals

are forwarded in the first packet trans-
mitted by the originating exchange.

The first international connection is to
the usa. This inter-connection consists
of links between London and New York;
one link to each of three International
Record Carriers (rc), Western Union
International Inc (wur), Radio Corpora-
tion of America Global Communications
(rcacc), and International Telephone
and Telegraph World Communications
Inc @rrwc). The 1rcs provided access to
two domestic data networks, Telenet and
Tymnet, as well as providing their own
asynchronous and synchronous service.

1pss enables Data Terminal Equipment
(OTE) to communicate on a Virtual Call
(vc) basis. Terminals communicating via
vCs are given the impression that connec-
tions are over a dedicated physical line.
In actual fact the path is only established
for the duration of the particular packet
so enabling a single physical line to be
shared by a number of users. Some DTES,
mainly computers, can exchange data
packets directly with 1rss but most DTES
connected with Ipss are start/stop mode
terminals which are not capable of
handling information in packets. To
accommodate these, the system provides
a suitable interface known as a Packet
Assembler/Disassembler (PAD).

The equipment used for 1Pss consists of
a main processor and a front end micro-
processor based unit together with the
Network Management Centre (\mcC) pro-

cessor. The main processor is a general
purpose 16 bit mini computer with
microprogrammed logic, synchronous
line interfaces and 64k word of memory.
Currently, international trunks operating
at 9600 bit/s are connected although con-
nections up to 64kbit/s can be accommo-
dated. Two main processors are provided
with one in service and the other acting
as standby. Changeover occurs auto-
matically in the event of failure.

The front end microprocessor is a third
generation multi-microprocessor system
whose basic function is to interface com-
puters and terminals to the packet net-
work. Its sofiware conforms to the latest
ccrrt recommendations for connecting
start/stop asynchronous terminals to
packet networks and also supports facili-
ties for synchronous transmission. This
software includes facilities for vcs and
network management functions.

The NMmc is the nerve centre of Ipss,
providing control over the network,
maintenance information, loading of
both main processor and front end micro-
processor software, Nu1 validation, collec-
tion of billing and accounting informa-
tion as well as a full range of network
management information. The nmc fiinc-
tions as an on-line host computer and

consists of a 16 bit mini computero

A fullrange of tests are available to detect
errors in the system. Here Technical Officer
Paddy Chatterjee checks the composition
of one packetusing a datascope.
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together with several magnetic tape and
disc units and input/output devices.

In summary, following comprehensive
marketing studies into the growth poten-
tial of data services, the Post Office has
had the opportunity to benefit from the
experience of the trial Data Base Access
service, This has led to planning for the
Irss service being based on a high annual
growth rate with growth still further
enhanced as Irss is extended to more
overseas destinations. The future of the
service appears bright. From its begin-
nings as an interconnection between the
Uk and the UsA plans are well advanced
for its extension to Canada within a few
months.

Longer term plans include interconnec-
tions to a wide range of overseas destina-
tions and provision of facilities for
interworking with other services. ss is
evolving as a major gateway to overseas
data networks and is thus helping to
maintain the uk’s advanced position in

the field of international telecommuni-

cations development.

Mr T. C. Jones isHead of the External Data
System Planning Group in ETE and Mr A. J.
Lowe is an Executive Engineer responsible
for data system planning and special
projects co-ordination.
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Quality of telephone service January to March1979

Figures in brackets indicate performance during the previous quarter (October to December 1978)

National averages

Yearly faull reports per telephone 0.68

Repair service (0.65 )
) Faull reports cleared by end of next working day s (68.5%)

Inland telephone operator Calis answered within 15 seconds 83.9%  (86.4%)

service

International automatic Calls connected successfully 36.4% (37.1%)
telephone service (IDD) Calls that fail in the international automatic exchanges 3.9% (4.9%)
Calls that fail due to other causes 59.7% (57.5%)

International telephone operator  Calls answered within 15 seconds 65.5%  (59.5%)

service

*Figure not yet available
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Wh éiiin a message it helps to
see what you're doing....

. ... and the Transtel VDU attachment
does just that.

The operator can prepare messages on the ©® Microprocessor control.
VDU which acts as ‘a window into the © High quality dot matrix printout.
electronic memory ‘of the B315 ASR teleprinter. ~ ® Multicopy on standard paper

Messages can be dltered instantly by deleting @ Speeds up to 30 cps.

or inserting words or even whole paragraphs @ 8000 character memory.

and the text re-justified to avoid broken words @ Full word editing capability.

at the touch of a button. © Telex or Private Circuit operation.
The VDU can be used to prepare messages
whilst previously recorded messages are sent
to line, saving valuable time. The VDU can be
used even when an incoming message is being
received on the in-built printer.

Transtel Communications Limited

Mill Street, Slough, Berkshire SL2 SOD, Englond
Telephone: Slough (0753) 26955 Telex: 849384
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Anew erainduct -

Into the 1980's with Duct 16

“Hepworth areenteringanewera
withtheintroduction ofthe superior
Duct16, made possible by the :
developmentofanew clay-based
matenial. ,

Duct16islighter, easieito handie
e andmore economicaltotransport.

. Duct16hasaspecially developed
integral high performance polymeric
joint. -

Duct16 demonstrates
Hepworth's world lead in vitrified clay
products through continuous
researchand development:

Hepworth

An International alllance
in clay technology

The Hepworth Iron Company Limited,

Hazlehead, Stocksbridge, Sheffield S30 5HG
~ Telephone 0226 763561 Telex 5429117




From

Slipper
Jack to
System

Britain’s first public
telephone exchange
opened 100 yearsago
thissummer atColeman
Streetin the City of
London—just around the
corner fromtoday’s
Telecommunications
Headquartersin
Gresham Street. To
mark theanniversary, Mr
Peter Povey, Curator of
the Post Office’s
Telecommunications
Museum at Taunton,
recalls conditionsin those
far off, pioneering days.

SLIPPER JACK has the ring of a
character from Dickens or Runyon
but it was, in fact, the type of switch-
board installed in Coleman Street
Exchange when it was opened in Aug-
ust 1879 by The Telephone Company
[.td which had acquired the rights to
use the patents of Alexander Graham
Bell.

The switchboard was imported from

X

Britain’s first telephone
exchange at Coteman
Street, London.

Boston, usa, and was made by the
firm of Charles Williams Jr. where Bell
had done many of his early experi-
ments. It only had two positions but
nevertheless required three, or even
four, operators to work it. Two sat at
tables and spoke to the subscribers
while another, or possibly two other
operators, worked at a separate panel
setting up connections.

Subscribers were connected with
cords but instead of the plugs that
were used with later switchboards,
each cord terminated with a metal
blade set in a handle made from insu-
lating material. The blade and handle
resembled a jack knife. The jack
slipped under a spring on the face of
the switchboard which was known as
a‘“‘slipper” —hence its name.

Unfortunately, no photograph of the
operators has survived but it would be
wrong to imagine the demure Victor-
ian ladies usually seen in later photo-
graphs. It was almost certain, in fact,
that Britain’s first telephone exchange
was staffed by boys who soon earned
themselves a bad reputation by play-
ing too many pranks and generally
causing mischief. As a result, by the
end of the 1880s they were replaced
by teams of young ladies.

When Coleman St opened there were
only seven or eight subscribers but
this number had risen to more than 50

within three months. All the telephone
lines were overhead and were con-
nected to a standard mounted on the
roof of the exchange. Many of them
could be seen crossing Moorgate St.

Shortly after the exchange opened
the rival Edison Telephone Company
of London Ltd, opened an exchange in
ILombard St. This company used a
completely different type of exchange
and a telephone that had been in-
vented by Thomas Alva Edison. The
company also employed a young Irish-
man who had an unspectacular tele-
phone career but later found world
fame in a different sphere. His name
was George Bernard Shaw.

The building housing the exchange
at Coleman St was demolished long
ago and even the street numbers have
been changed but little more than a
stone’s throw away is the modern
Moorgate Telephone Exchange which
in 1971 was chosen for the field trial
of one of the world’s most up to date
telephone systems. The exchange
switched calls in digital form using
stored program processor control — a
feature of System X the Telecom-
munications system of the 1980s. Cer-
tainly it is a very long way removed
from Slipper Jack and mischievious
young boys . . .
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THQ reorganisation

The first stage in reshaping Post Office
Telecommunications Headquarters to
meet the challenges of the 1980s have
taken place with the introduction of a new
organisation down to Departmental level
and the appointment of a number of new
Directors and Heads of Independent Div-
isions. The aim is to complete the re-
organisation within the new Departments
by October this year.

In the new organisation six Departmen-
tal Heads, the Directors of Business Plan-
ning and Strategy, Data Processing
Executive, Overseas Liaison and Consul-
tancy, Prestel, Service and Performance,
and Special Studies report direct to the
Managing Director or his office.

Departments reporting to Senior Direc-
tors, are referred to as ‘Executive’ or
‘Staff” according to the demands of their
work. Five new Executives have been
formed — Technology; Network; Market-
ing; International; Procurement and two
Staffs — Personnel and Finance and Man-
agement Services.

Parallel reorganisations are under way
for the International and Procurement
Executives.

More details of the reorganisation,
together with the new appointments, will
be featured in the next issue of Telecomms
Journal.

Prestel’s Swiss role

Prestel, the Post Office’s Viewdata service
which uses a telephone line to access com-
puter data and display it on a television
screen, has notched up further success.
Having already concluded sales deals in
West Germany, the Netherlands and
Hong Kong, as well as a deal with Insac
Data Systems to provide a service in the
USA, Prestel has now been sold to Switzer-
land. The contract covers the sale of soft-
ware and, like previous deals, is for ‘pilot
trial’ programs.

Compact available
A new telephone is being introduced this
year at the lower rental end of the Pre-
mium range. Called the Compact, it is
available in three new Post Office colours
— blue, brown and light grey.

It is a two-part instrument, made up of
a smaller-than-usual lightweight body and
handset connected by helical cord to a sep-
arate bell unit. The bell has a combined
volume control and on/off switch for use
on an extension.

Keeping the score

Sports fans have once again been well
catered for this summer with the Post
Office’s telephone information services.
Results and details of all the top cricket
games are available on 154 while tennis
followers, were able to keep up with pro-
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gress in this year’s Wimbledon Lawn
Tennis Championships from 8.00am each
day of'the fortnight.

Similar information for golf fans was
also provided for the British Open Golf
Championships. A pre-event message gave
details of qualifying rounds, frequent up-
dated reports were broadcast during the
Championships and for two days after
close of play a closing summary of results
was available.

Transatlantic boost
A new £100 million telephone cable
between Britain and the usa that will
boost transatlantic telephone cable links
by more than 50 per cent has just been
given international go-ahead.

This giant undersea link, with a capacity
of more than 4,000 simultaneous calls,
will carry phone calls, computer data and
telex messages between Europe and the
usa and Canada.

The new cable is needed to cater for con-
tinuing massive growth in calls between
the two continents, and in particular
between the usa and Britain — the world’s
busiest transoceanic telephone route.

Manufacture of the new system — known
as TAT 7, the seventh in a series of Ameri-
ca/Europe cables that date from 1956 —
will be shared by the usa, Britain and
France. It is due to come into service in
1983 and will run 3,400 nautical miles
between Sennen Cove (Land’s End) and
Tuckerton, New Jersey.

Land’s End on the move
One of the most famous coast radio
stations in the world — Land’s End — has
been moved to a new site at Skewjack,
near Sennen, some five miles south-west of
the old one at St Just. As part of the
£Smillion Post Office programme to
modernise and expand the maritime radio
service, the new station costing £92,000
and housed in former RAF buildings in-
cludes the latest radio telephone and tele-
printer equipment providing selective call-
ing facilities.

Land’s End Radio is the southernmost
point in the medium-range coast radio
station network. Last year it dealt with
more than 41,000 radio telegrams; 63,700
ship-to-shore radio telephone calls and
2,600 radio teleprinter messages as well as
86 medical cases, 11 distress and eight
urgent calls.

Exports boost

The installation of a new exchange at
Werrington, near Peterborough, marked a
deliberate Post Office move to boost UK
telecommunications equipment manufac-
turers’ export chances. The exchange, a
Plessey Pentex, is the export version of the
standard British TXE2 system. A complete
exchange, in fully operational condition,
can be shipped in an international freight
container.

Telecommunications Managing Director
Mr Peter Benton said the Post Office,
dedicated to providing every possible as-

sistance for British Industry’s exports, was
happy to co-operatein this way.

The Post Office has also provided
another similar facility in installing a GEC
export electronic exchange system at Clip-
ston, near Leicester.

Contracts

Plessey Telecommunications Ltd and
Data Systems Ltd — for a Plessey rpx,
Private Digital Exchange, to be installed
in the Telecommunications General
Manager’s Office, Exeter and expected to
come into service early next year. The ppx
is currently undergoing type-approval
testing by the Post Office.

Plessey Telecommunications Ltd and
Data Systems Ltd — for £1.7 million for
telephone apparatus and switchboards in-
cluding private manual branch exchanges,
telephone handsets with special amplifiers
for the hard-of-hearing and box connec-
tion units, for delivery next Spring.
Motorola Communications Group -
for an additional 5,000 Pageboy II pagers
to be used in the London area radio-pag-
ing scheme.

GEC Telecommunications Ltd, Pri-
vate Systems Division — for £3.3 million
for paBxs and associated switching and in-
terconnecting equipment to be installed in
various Government offices.

RFL Electronics Ltd — £39,000 for 30
speech and telegraph multiplexors to be
used with Engineering Service Circuits on
the second antenna at Madley Earth
Station.

Racal-Milgo Ltd — £1.4 million for
modems and associated data communi-
cations equipment for use in the Datel
4832 service.

GEC Telecommunications Ltd — £1.5
million for microwave radio equipment in-
cluding 6.8GHz equipment to provide
further extensions in the Shetlands for the
North Sea Oil terminal at Sullen Voe.
Automation and Technical Services
Ltd - £2 million over a five year period
for the multiplexing equipment to be used
in the ABC (Alarms By Carrier) service.
Plessey-BICC ~ £1.5 million as part of
over £5 million of orders to be placed with
Plessey-BIcC, STC-ITT and GEC, for glass
optical fibre transmission systems.

Film successes

Three Post Office Telecommunications
films have won Certificates of Creative
Excellence at the 12th United States In-
dustrial Film Festival in Chicago, Illinois.
The films are “Pick up on South Street”
an internal Telecommunications Business
production lasting 14 minutes and aimed
at encouraging safety awareness among
engineers handling stores; “Take a firm
line”, a 19i-minute film intended to
prompt business managers into ensuring
their communications systems keep pace
with company growth and the 241-minute
“The sea has many voices” a reminder
of the part played by the Post Office in
maritime communications — in regards to
three men stranded in a fishing dinghy.
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Introducing the “no excuse” Agitelco payphone.

From Agitelco —a member of the AGI Group of Companies who, over the last 15 years
have supplied about half of all UK payphones — comes a new range of “no excuse”
payphones that are very much the shape of things to come!

Microprocessor technology allows maximum adaptability with modular, plug-in units
ruggedly designed to be virtually vandal-proof while providing a high degree of reliability,
flexibility, ease of service and economic adaptation to new conditions.

The AZ 33, High Revenue Payphone, selected by the Post Office for field trials, is for three
different coin denominations and is suitable for local, national and intercontinental STD
traffic. The latest technology provides greater customer convenience including additional
coin insertion requests, “follow-on” calls, credit balances and refunds.

AGITELCOLIMITED, 40 Purley Way, Croydon, Surrey. Telephone: 01-689 8141. Telex: 262960.
a member of the AGI Group of Companies.

...now will you
ring your mother?




Subsequently this also gained a certifi-
cate of special merit in the public relations
and prestige category from the British In-
dustrial and Scientific Film Associates
annual sponsored festival at Brighton.

Safety at sea

In a contribution towards greater overall
safety at sea for the nation’s fishermen,
the Post Office has provided an all-night
listening watch on the frequency 2381
knz. From 1700 to 0900 hours daily, one
radio officer stands by, listening exclusive-
ly for trawlermens’ calls. The watch is not
intended primarily for distress messages —
normally transmitted on 2182 kHz — but
for position reports, local weather condi-
tions and non-emergency breakdowns or
mechanical problems.

Calling facilities are already provided on
this frequency for all uk ships during the
working week (including 0900-1700
Saturday) which avoids causing radio in-
terference on the international distress
frequency. The service began with Wick,
Stonehaven and Oban Radios and is due
to be extended to other stations.

Welsh rally

Reports and information on the progress
of the 1979 Welsh Rally were available
from 49 phone centres throughout the vk,
32 more than last year when only a local
Welsh service was provided. Details on the
build-up of the two-day rally could be
heard before the start, while results and
final positions were available for the fol-
lowing week.

Building for the future

The Post Office’s massive new telecom-
munications complex at Baynard House,
next to the Mermaid Theatre, Blackfriars,

London, has been handed over to Manag-
ing Director, Telecommunications, Mr
Peter Benton, well within both financial
and timescale targets.

Baynard House, named after the castle
built by William the Conqueror in the
11th century, just under the south-west
corner of the City defences, will play a key
role in taking Britain’s telecommunica-
tions network into the 21st century. It will

be London’s first building to receive Sys-
tem x and eventually will house nearly
£100million worth of equipment, includ-
ing a Prestel computer centre, the Post
Office  National Telecommunications
Museum and local digital and TxE4
exchanges.

New pension fund head

Sir Daniel Pettit, lately Chairman of the
National Freight Corporation, has been
appointed Chairman of the Post Office
Pension Fund. He took over from Mr
Alfred Singer, Chairman of the Fund
since 1977.

Sir Daniel, 64, is a graduate of Cam-
bridge University and a member of the
mcc who represented Great Britain in the
Berlin Olympic Games of 1936.

Phone-rangers

Children aged between 10 and 14 are
proving keen to join the Post Office’s new
Adopt-a-Phone-Box Scheme, run in con-
junction with schools.

Children sign on as phone-rangers and

receive a Wild West-style marshal’s badge

and certificate and notebook checklist, to
fill in as a record of the conditions of the
adopted kiosk. The booth will be on the
child’s route to school and it is hoped that
daily checks will lead to speedier main-
tenance and higher cleaning standards.

Link for oil men

One of Britain’s most isolated North Sea
oil platforms will soon be coming in from
the cold with a £7 million Post Office tele-
phone system. Under a £750,000 contract
placed by the Post Office with Marconi
Communication Systems Ltd, special
radio equipment will be provided for
North Sea oil men on the Shell Fulmar
platform to telephone and telex almost
anywhere on earth.

The link will be the longest system so far
provided by the Post Office for the off-
shore oil and gas industry and will be
completed in the autumn of next year.

This important service employs an
advanced technical system known as the
tropospheric scatter technique and will
operate between the transhorizon radio

terminal near Fraserburgh, in north east
Scotland, and the Shell Fulmar oil plat-
form, 280 km away. The development
marks another stage in the offshore oil
and gas communications programme and
will provide the most efficient facilities for
Britain’s largest developingindustry.

Transhorizon radio operates by beaming
powerful microwave radio signals high
into the troposphere where they are scat-
tered by atmospheric turbulence. A small
but usable quantity of these dispersed sig-
nals reachers the aerials on “master plat-
forms”, which maintain line-of sight radio
links with other production platforms in
the area. The radio stations are connected
by private circuits to customers’ offices,
control centres and supply bases and also
to the public switched telephone and telex
networks.

In this way platforms can dial direct to
400 million telephones in 85 countries and
to some 800,000 telex users throughout
the world. The Post Office North Sea trans-
horizon network is the only tropospheric
scatter network in the world to offer sub-
scribers these facilities.

TXE2 at the double

At the official opening of the 1,000th Txg2
electronic exchange at Hagley near Birm-
ingham, Managing Director, Telecom-
munications, Mr Peter Benton prophesied
that the number of electronic telephone
exchanges in Britain would double during
the next five years.

He said the new exchange was part of
£1,000 million a year investment pro-
gramme, enabling the Post Office to pro-
vide a better service for more people. In-
stallation would continue at an overall
rate of more than four a week and the
Post Office was funding virtually all from
its own resources.

Chairman’s degree

Post Office Chairman Sir William Barlow
has received an Honorary Degree of Doc-
tor of Science from the Cranfield Institute
of Technology at a joint ceremony with
Sir- Frederick Page, cBg, Chairman and
Chief Executive of British Aerospace Air-
craft Group.

P

* Very low profile
*  Reed Switch reliability

* Wide range of keytops availabie

L FLECTRONICS

AS USED ON A.CR.E.
RSM 82 LOW PROFILE KEYBOARD SWITCH.

WIMBORNE, DORSET BH21 2BJ - TELEPHONE: WIMBORNE (0202) 882442

* Extremely Smooth Action

* P.C.B. Mounting

* |lluminated or non-illuminated

\
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Britain has what the world needs. The world
will see it —in Geneva this September at
TELECOM 79.

For the first ime ever, five major British
telecommunications companies have joined
forces with the British Post Office to demon-
strate that Britain still canlead.

Impressive proof of this will be System X
- Brtain's all-electronic telephone exchange
system designed to serve world markets.

AtTELECOM 79 - where the British
System X will make its international debut -
the Post Office and five other companies —
GEC, Plessey, STC, Marconi, and Pye TMC -
are presenting a wide range of British
telecommunication skills, including digital
transmission systems and customer
products and services.

More proof - if ifs needed -
that Britain competes.

GENEVA 20-26 SEPTEMBER

The British Post Office

GEC Telecommunications Limited

The Plessey Company Limited

Standard Telephones and Cables Limited

Marconi Communication Systems Limjted

Pye TMC Limited @ 007 2 00f
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To test Carrier Multiplex
you are probably using:

AUDIO LEVEL GENERATOR
AUDIO W.B. LEVEL METER

NOISE GENERATOR

AUDIO SELECTIVE LEVEL METER
SIGNALLING TEST SET

LOOPING AMPLIFIER
PSOPHOMETER

H.F. LEVEL GENERATOR

H.F. SELECTIVE LEVEL METER
FREQUENCY COUNTER

— as well as frequency charts to identify channels from the line.
This method is costly, tedious and error-prone.

Now all you need is:

]5008

By using two instruments — our
Composite Test Set J5008 and our
Selective Level Measuring Set
SLM 960/4 you are freed from the
inconvenience of a multiplicity of
instruments. You can tune the
Selective Level Meter and Level
Generator to the right frequency in

SLM-960/4

an instant, simply by pressing the
buttons corresponding to the
channel, group or supergroup you -
want, and selecting the

appropriate audio frequency. Do
you want to know more?

Please use this magazine’s reply
system to obtain full details — now.

TELELDTRONV

Telectron Instrumentation Systems Ltd., Astral House, Adelaide Road, Dublin 2, Ireland.
Telephone: 688222 Telex: 5129 TNCO El.

Brangan Luhmann knight
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Quality Controlled
GENERATING SETS PowerPIant426 Packageype1/44 35 2kW
44 kva. Powered by Perkins 6-354 diesel
....up to 1000 kW or engine. Installed at an automatic telephone

! ) . exchange. Typical of many sets produced for
higher loads in multiples. the pos‘? oﬁiy;% v F

Control Panets — Automalic mains failure — Custom built

Typical control con-

soles for controlling

3-1250kw gas tur-

bine driven alterna-

s tors complete with

Over 35 years experience in the : fully automatic syn-

manufacture of generating sets chronising, alterna-
and control equipment. torand turbine alarm

iator.
ELEQUIP LTD. S )
%%ﬁ Susgclationab esigners and manufacturers of multi-motor
DL 1oh ESERLELE i i starter boards, distribution boards, automatic

. ) Set Manufact
Tel: 0533-772711  Telex: 341263 o Hanufacttrers process control systems, and outdoor control
DOULTON ENGINEERING GROUP kiosks.

GOOD,SOUND

COMPONENTS.

RECEIVER & TRANSMITTER INSETS

Receiver B.P.0. Insets No. 4T, 3T & 3U

Transmitter B.P.0. Inset No. 16

Available also is a comprehensive range of Rocking Armature Receivers & Microphones

manufactured with impedances fo suit al! applications.

HEADSETS/HEADGEAR

Full 8.P.0. range for all applications:

Operators Headset No. 1

Operators Headset No. 2

Receiver Headgear No. 16T and 16U

Receiver Headgear No. 16T and 16U double

Supplied in black and grey, with or without plug and lead.

RECEIVER WATCH 8T

The RECEIVER WATCH Is an extension receiver but has numerous other uses as a handset

extension in high noise areas and aiso for the hard ol hearing. The RECEIVER WATCH is

supplied with coiled lead and switched out of circuit when replaced on a hook provided at lhe

rear of the tefephone.

SPEAKERSET 2 (Amplitier and Loudspeaker No. 5)

This compact unit amplifies incoming speech sufficiently for it to be tieard by a

group of people in conference situations. Itis particularly useful for anyone

wanting both hands free while waiting for a call to be answered.

CONTINUITY TESTER

The 165A RESISTANCE CONTINUITY TESTER is manufactured to B.P.0. Spec

No. S982A, has pocket and lanyard clip, is infinitely strong and fused to protect
%amstlwe circuitry up to 100 volts R.M.S. Extensively used by the British Post

Office and supplied with test leads, they have interchangeable test probes and
fine wire crocodile clips. it is of modern pocket-sizedesign, distinctly audible and
operates from an easily replaced PP3 battery.

m APBesson Lfd Why not sound us out?

St. Joseph's Close, Hove, Sussex BN3 7EZ. Tel: 0273 722651 Telex: 87760).
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OTS ON STATION

The MESH Consortium led by
British Aerospace Dynamics Group

Complete Regional Communications systems

i
AN

British Aerospace Dynamics Group have successfully led the
MESH Consortium in the bui!din’g of the ESA Communi-
cations Satellite OTS. Launched on [1th May, 1978, OTS is
operating most satisfactorily in orbit and has the capability of
handling 5400 telephone circuits, telex and TV traffic.

British Aerospace Dynamics Group is also leading MESH in

e o o 2

L

INSTALLATION FOR LAUNCH

producing ESA’s Maritime Communications Sateliite
MARECS and the European Regional Communications
Satellite ECS. The modular design of these spacecraft
provides an efficient **bus™ capable of carrying payloads for
communications services for individual countries or groups
of nations with political, commercial or ethnic ties.

ENGINS MATRA (FRANCE) - ERNO (W. GERMANY) - SAAB (SWEDEN) : BRITISH AEROSPACE (UK)
FOKKER VFW (HOLLAND) - AERITALIA (ITALY) - INTA (SPAIN)  Consultingcompany TRW (USA)

For full information contact the Sales Executive

BRITISH AEROSPACE [DWATIICS Gl

Gunnels Wood Road, Stevenage, Hertfordshire SG1 2AS, England. Telephone:0438 3456. Telex:82130

o - ..\\ #' 4
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IAL knows why
thisV27 modem

is good news for
Network Managers
~doyou?

The new IAL 4801 MP modem is a modular,
microprocessor-based design incorporating the most up-to-
date digital techniques. Suitable for both leased line and
switched network operation, this modem sets unique
standards of performance, reliability, flexibility and ease of
maintenance.

Compatiblewith CCITT V27 bis and ter standards,
the IAL 4801 MP transmits and receives synchronous data
at 4800 or 2400 bps over 2-or 4-wire lines.When operating
on 2-wire lines, automatic fallback to 2400 bps operation
can be initiated by front panel switching at just one end of
the link: local operator intervention at both ends is
unnecessary.Additionally, special circuitry provides
automatic recognition of the short or long CCITT specified
training sequences, fast 25 msec polling and operator
selectable talker echo protection.

‘ 0.5 Amo

2201240V
1.0 Amp

05A v
B

100/17 ¢V

FU3E TYPE JAB 250V 5B
o 103-12 WV 50 ‘60He 11 Amg
| =240V 5C S0Hz SAmD
= g8-inV 5¢ ‘soH2 12 Amp
. 2086-2 7Y 5( "BOME SAmp
BOXES € ECKED ¥ IDICATE
YOLTAGE rYPE

e | o . i iy

To meet the demands of users who wish to use full-
duplexservice,a 2 x 2 wireback-up is available as standard
equipment, as are extensiive local and remote diagnostics
to verify modem and systems operation.

Also available,as plug-in options,are a secondary
channel,a 2 x 2400 bps multiplexer and a remote control
diagnostic unit compatible with the IAL Medius Netcon 5
diagnostic and control systems.

Make no mistake; if you are looking for more-for-less
ina CCITT V27 bisand ter compatible modem, the search
ends here.

DIALIAL. For further information on the full range
of IAL modems telephone 01-574 2411 or write IAL Data
Communications, Dept. TJ,Aeradio House, Hayes Road,
Southall, Middlesex, England UB2 5NJ. Telex: 24114. Cables:
INTAERIO Southall.

Aviation and Communications &
Systems and Services-worldwide ™
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THE MICROWAVE RADIO
FOR EVERY USE
Selected by British Post Office.”

Frequency Agility Fixed Link or Portable Proven Operation

The TCM-6 is tunable across each  Simplex, duplex and diversity Used worldwide from arctic to
band from 1.7 to 15.35 GHz. operation in tripod, tower or rack desert environments by major
Change bands by plug-in RF mount configuration. television and telecommunications
module replacement. administrations.

Full Performance
Color video with FM or digital
subcarrier channels, 1800 FDM
voice channels, 34 Mb/s digital data
or wideband radar video.

AR AR

* TerraCom has been awarded BPO contract 580634 DD/WT

for the supply of 22 TCM-600 tunable portable links for

operation in the 6.59-7.11 GHz and 11.7-12.5 GHz bands. The

TCM-6 links will be arranged for transmission of 625 line PAL /
video with audio program subcarrier, 960 FDM telephony

channels, or 8.448 Mbys digital data. C

Loral Corporation
9020 Balboa Avenue San Diego, CA 92123 U.S.A
Phone: (714) 278-4100 TWX: TERRACOM SDG 910-335-1202
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NOW, MEMBRAIN
MAKE A CLEAN SWEEP

MEMBRAIN

; Schlumberger

The most complete and cost-effective solution
in high performance ATE is here. Membrain MB7770

Our newly extended MB7700 Series is
the most elegant, compact, cost-effective and
comprehensive integrated ATE range ever
produced by a single manufacturer.

NEW HYBRID TEST CAPABILITY
WITH MBT710.

The new MB7770 provides a high-throughput,
cost-effective, universal hybrid test capability.

A complete solution, it combines digital and
analog functional and in-circuit testing. Featuring high
performance, high reliability, and economy of
resources, this single advanced ATE combines the
most thorough testing and the most complete
diagnostics over the most complex hybrid PCBs in
production or development.

But this alone is not what we mean by ‘making
a clean sweep of the board’ in ATE . . .

KEEPING PACE WITH FAST

CHANGING NEEDS.
The MB7700 Series of systems is designed for

today’s and tormorrow's testing demands.

[t meets the complete spectrum of digital,

analog, and hybrid functional and in-circuit

PCB test requirements. This compre -

hensive ATE range includes,—

MB7730

Digital/hybrid test systems with wide range of
options for up-to-date test methods, including high-
speed parallel test patterns and Live Data
Compression for thoroughtesting of PCBs with
microprocessors and dynamic LS.

MB7790

Programming station with ASSET software for
logic simulation. Dual floppy disc plus rigid-disc
memory for batch processing.

MB7770 - a complete hybrid
ATE system.

Instant switch from Digital to Analog testing.
Compact console desk size. Wide range of analog
Instruments (on [EEE 488 bus) and digital facilities.
Flexible signal switching.

Put us to the test.
Membrain specialists can develop custornised

. hardware and applications software to suit particular

ATE applications. When you're thinking
about high throughput and low cost of
ownership, remember Membrain ATE
sweeps the board-<ost-effectively.

MEMBRAIN

European leaders in

Automatic testing

MEMBRAIN LIMITED, Femdown Industrial Estate, Wimborne, Dorset BH21 7PE, England Tek Ferndown (0202) 893535 Telex 41436
Mermbrain GmbH, Miinchen Tel: (089) 725 3038 Telex 5215014 Membrain SARL, Paris. Tek (1) 687 3243 Telex 202973
Agents and distributors throughout the worlel
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A Thorn Ericsson PABX can provide over twenty aids sls
to efficient communications. Here is one of them

Automatic ¢’
Transfer -

xxxii

L 4 (\d

After an incoming call has

beenrouted to an extension (i

by the operator, the
extension can transfer the

call automatically to another
extension by use of the service
button on the instrument.

To avoid a ‘lost’ call, special
safeguards have been
builtinto the system.

For opti
and ma

AThorn Ericsson PABX can be built
up with extra lines, extensions or
facilities as traffic needs increase.
Planning ahead with a Thorn
Ericsson 561 or 562 PABX will
give you that efficiency and
flexibility that is a real investment.
Contact: PABX Division, Thorn
Ericsson Telecommunications
(Sales) Ltd., Viking House,
Foundry Lane, Horsham, Sussex.
Telephone Horsham 64166.

THORN |

THO!

ERICSSON 4

|
I
I
I
|
L

mum efficiency
ximum flexibility

;v: Other facilities available include;
Barred Extensions (stops unauthorised

calls), Hold for Enquiry, Repeated Enquiry,

Camp-on Busy, Call Announcing, Trunk

Offering, Parking Incoming calls, Automatic

Transfer, Night Service

(Three methods), Inter PABX connexion

(Private wires), Group Calling, Direct

Dialling-in. Automatic Call Back and

many more

SAVE TIME. Simply clip this coupon to
your letter heading and send to
Thorn Ericsson, Freepost, Horsham. Sussex.

No stamp needed

Name

Please arrange for me to have:

details of PABX's O
Atechnical adviser (appointment ) [ ]
A Demonstration of PABX O



CALL LOGGING?

Interscanare the experts

LeE1ehT

v \
T T ‘ e A Lof

The cost of the telephone service is one of the hardest overhead expenses
tocontrol . . . . andone of the highest.

The Post Office bill gives the customer the amount he has to pay. It cannot
identify how it was spent or how much of it was really necessary.

By using our Call Information Logging Equipment, savings of up to 30%
are being achieved by our customers, who range from small to multi-
national businesses.

Results like these can only be achieved with equipment that produces
comprehensive, easy to understand reports. What’s more, an Interscan
system enables users to accurately budget and allocate telephone costs,
and is an effective aid to network planning.

A world of expertise in Call Information Logging, Facsimile

and Communicating Word Processing Systems. Aot als il GaBoR- o3 Js CasoT oF
telephone Moira Pollard.

r
1 Please tell me about Interscan’s range of
I Call Information Logging Systems

nterscan -

communication systems limited 8 NPT s SR
:ADDRESS‘MNMMHHHHW_ il

39 Montrose Avenue :
Slough - SL16BS 1
1
1

TEL. NO. e

Telephone: Slough [0753) 70821
Telex: 848952 - Facsimile Slough 37442
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Member of Marconi Communication Systems Limited

Telephone: 021-475 2231

or write for details.

Eddystone Radio Limited

Alvechurch Road, Birmingham B31 3PP, England
Cables: Eddystone Birmingham Telex: 337081

Eddystone Radio Limited manufacture equipment for
communication and noise measuring purposes covering 10kHz, to
1GHz, with supporting accessories.

The Company is registered under British Ministry of Defence
DEFSTAN 05/24 and equipment has been developed to meet
CISPR 1 and CISPR 2 conditions.

A range of traditional, water resistant, diecast and plastic boxes
is available for numerous applications.

VISIT US AT ‘TELECOM 79° GENEV A

cescom

Geneva Telecom 79
British Post Office Stand

CeSCOM eiectronics Itd
Harrow Rd London E11 3QF

Telephone 01-534 7613
Telex 888941 |.CCI G attention cescom

XXXIV

The SINGLE LINE ANSWERING CONDITION SIMU-
LATOR (SLACS) is a self-contained Loop-Disconnect
receiver designed to aid in testing and maintaining
telephone exchanges.

FEATURES

@ Accepts, displays and checks up to 20 pre-pro-
grammed digits.

@ Switch-selectable system operation for MAC instal-
lations {British Post Office Measurement and Analy-
sis Centre), 2-Wire, 3-Wire and Subs. Line Circuit
(including Shared Service).

@ Switch selection of answering tone — all British Post
Office 400 Hz supervisory tones available.

® Switch selection of returned tone level calibrated in
dBm.

® Key-selectable simulation of fault conditions.

® Key-selectable simulation of Coin Collecting Box
pay tone and checking of received coin pulses.

Cescom manufacture a range of telephone test equip-
ment, including 4-Wire Automatic Call Senders and
Receivers.

We also manufacture a wide range of Data and Tele-
graph equipment, and undertake to design to cus-
tomer’s special requirements.




Researchers Company Telephonists Planners Property Specialists Legal Consultants
Secretaries
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Managers Managers

Energy Managers Computer Lstates Managers  Security Managers Indusirial Relations Welfare Officers  Technical 1\\;(0[&' Brand Managers
Managers Managers

.
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Secretaries Personal Medical Officers  Sales Managers
Assistants

Production Advertising 2 Transport Managers Warehouse Laboratory
Managers Managers Officers Managers Technicians
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Librarians Draughtsmen Engineers Systems Analysts  Administrators  Financial Directors  Production Staff Supervisors Supplies Managers  Plant Managers

Only these people are expected to use
Philips Viewdata Systems.

Have you ever wondered how much of your changed as soon as the facts change. And it’s completely
company’s time is wasted simply looking for information?  confidential, with total security control built-in.

From board-room to boiler-room, everyone in your To find out how your company could take advantage
firm spends part of the time hunting facts and figures. of Viewdata, Philips invite you to attend a Workshop at their
As manpower gets more and more expensive, the cost of London Viewdata Centre. Here, you can test how Viewdata
this time grows into a major overhead. would actually work in your company by simulating real-

And now it’s unnecessary. Philips have applied the  life applications on a Philips demonstration system.
new technology of Viewdata to the world of the office. ‘loday, it could take you five minutes to get hold of a
The result — Philips Viewdata Systems —is a brilliant new file you need. Tomorrow, it could take five seconds.
idea in business information. _ - oy o,

Everyone in your company can now have instant ’O— o -y ~
access (0 all the information they need to o theirwork— @ty S Marmgs s Vv g
at a cost that makes commercial sense. V 4

[J Please arrange for me to attend a Viewdata \Workshop.

PhlllpS Viewdata SyS[emS offer You an Ineéxpensive, [ Please send me your booklet on business Viewdata.

highly flexible way to store and access all or any of the /]

data your people need — from telephone numbers and lists ]

of suppliers to credit-ratings and financial targets. i
]
1

Name - e = s = =

Position__ S e —— = 3 S

This information is always up-to-date,because

: g ¢ Company - - e ; S -
Viewdata is a two-way medium; records on file can be

Address___ = — = T
= — _PHILIPS
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Don’t feel out “ < of touch!

3

Extend your telecommunications service to the 1976 Olympic Games in Montreal, and
the man on the move. we have recently installed asystem for use
Multitone offer acomprehensive line of during the 1980 Olympic Games in Moscow.
public paging systems which can satisfy Multitones capabilities as a system and
even the most exacting requirements of the bulk receiver supplier are proven.
telecommunications industry. Get our experience working foryou by
We are major suppliers of equipment to calling us or visiting our Stand No. 483 at
Bell Canada and the British Post Office, Telecom ‘79 Geneva.
London. High integrity systems ‘t . o .

have been supplied for the 1972 m U I t l on e MmmoneEleg;zrgcé:dn;?;%gg:si’,
Olympic Games in Munich, for people on the move London N17JT. Tel: 01-253 7611

ELECTRONIC CONVERSION
EQUIPMENT

% Transvertors
% Power Frequency
Changers

% DC to DC Voltage
Convertors

Y¢ AC-DC Power
Units

Valradio Ltd., Browells Lane,
Feltham, Middlesex, England.
Tel. 01-890 4242 & 4837

XXXVi



Finally, asingle source for all your
private network terminating requirements

BT . X

&
5 s
That one source is Wescom, Inc. :
We offer a totally integrated range of equip-
ment for terminating leased lines: signaling
termination, voice alternate data, speech plus,
echo suppressors, delay and amplitude equal-
ization, and more. Our equipment is compatible
with virtually every type of private terminal
equipment from single station telephone,
telegraph and data apparatus to PABX and
private switched networks.

Latest state of the art designs are compact
and easy to maintain. Space requirements are
reduced and training time is minimal. Our
equipment designs meet all established CCITT
guidelines. In addition, you benefit from total
product backup documentation, and appli-
cations engineering. To top it off, our equip-
ment is readily available and
competitively priced.

Reliable telecommunications equipment
from one source: Wescom.

escom g



CRYSTAL anp LC

FILIERS

Crystal and LC Filter Networks from

Audio to 100 MHz.

Computer designed bandpass, highpass, lowpass,
notch and bandstop types. Fast prototype service
at reasonable prices with over 200 standard
designs available.

Contact Ron Pallister with your filter requirement.

CROMWELL HOUSE
THIRD AVENUE,
MILLBROOK,

ELECTRONICS | souTHAMPTON 501 OLE

TEL. (0703) 776361 TELEX 477254 .

This | is one way to record a
phone message...

ROBOPHONE

is another!

Robophone, leaders in the field of telephone answering equipment,
offer systems that range from elementary answering/recording

units to sophisticated multi-line communicators which not only
record conversations but will pass on messages to many callers
simultaneously. For sheer versatility Robophone is way ahead of the
rest.We've come a long way fromthe message on the filing spike. ...

ROBOPHONE LcADERS IN TELEPHONE ANSWERING SYSTEMS
01-684 3424 Ambassador House, Brigstock Road, Thornton Heath, Surrey
See our extensive range ot equipment on the B.P.O. stand at TELECOM 79,
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New 12-Metre Earth Station Antenna
for Intelsat and Domsat Applications

o

¥
TR e

® Andrew Proven Performance ® Superior Gain and Pattern. Fully satisfies all

mandatory Intelsat ““B* antenna requirements and

Modular Antenna Concept for future expansion.
Complete range of combining networks from
single-polarized transmit and receive to full
frequency reuse (4-port). Linear or circular
polarization. Available options and accessories
include motor drive systems, equipment enclosures,
anti-icing systems, and transmission line systems.

U.S. FCC performance criteria.

Horizon-To-Horizon Coverage of geosynchronous
satellite orbit from any location woridwide.

Contact your Andrew Sales Engineer for further
information.

¥ ANDREW

Andrew Antennas
Reservair, Victaria, Australia

Andrew Corparation

10500 W. 153rd St.

Qrland Park, IL U.S.A. 60462
Tel: (312} 349-3300

Andrew Antennas

Antenas Y Peritajes
Lochgelly, Fife Great Britain

México, D.F. Mexico

Andrew S.R.L.
Milano, Italy

Andrew Antenas Limitada
Sorocaba, SP, Brasil

Andrew Antenna Company Ltd.
Whitby, Ontario, Canada

Antennes Andrew S.A.R.L.
Nogent-le-Rotrou, France
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Vitel msulation
displacement connectors.

Viking Vitel F Series telephone-type The impact-resistant and durable
connectors can be mass-terminated thermoplastic casing provides
simply, securely and reliably by an excellent electrical and mechanical
Insuiation Displacement Connection performance. Vitel F connectors are
(IDC) system. And broken wires can be fully interchangeable with other tele-
re-terminated individually. Increased communications industry 50-contact
efficiency. Big savings |n time and connectors.
VRGN For the complete story, just ring Luton
With British Post Office connector (0582) 882345.

No. 226 approval, Vitel F meets

stringent electrical, mechanical and @v l
environmental specifications.
; VIKING INDUSTRIES (UK) LTD

Barton Industrial Estate, Faldo Road, Barton-le-Clay, Bedfordshire.Teiephone: Luton (0582) 882345.
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We succeed
by not letting
anything
slipthrough
ourfingers

Lost opportunities and material wastage
are so often reflected in the end product,
i especially when it involves precious

4 metals and costly machinery. Our pro-
Y *‘ gramme, however, is geared to producing
reliable and economic solutions to all
your switching requirements. Highly
specialised equipment such as our hori-
zontal high speed bar welding machinery

k. - . W

‘ enables us to use preshaped bi-metallic
tape, ensuring minimum use of precious
metal. In turn this provides us with the

(, means to equip our shopfloor with the
kind of equipment that maintains a firm
grip on current marketing requirements.

P & B Metal Components Ltd.
Tyler Way, Colewood Road, Whitstable, Kent. »
Tel: 0227 79 3456 Telex: 965210 = Contact us — we’ve got it taped.




When its tropo it's Marconi
But why Marconi tropo?

Marconitropospheric scatter systems span personnel, equipment, spares and maintenance.
water, desert and hostile terrain with a propagation Marconi is Europe’s largest supplier of
reliability better than 99.9%. tropospheric scatter systems, with over fifty

In many situations tropo provides the only systems installed and commissioned totalling more
economic answer to civil and military needs for than 16,000km. All the tropo links serving the North
broadband, round-the-clock communication Sea oil rig complex are Marconi installations; and
capability. Links up to 800km need no intermediate the Company’s tropo systems provide national and
relay stations. international links for civil and strategic military

There are economies in buildings, access roads, services in many parts of the world.

Marconi Communication Systems Limited

Chelmsford Essex CNI‘I 1PLEngland Telephone: (0245) 53221 Telex: 99201 A GEC-MarconiElectronics Company

Post Ofhee Telecommunications Journal is printed by Alabaster Passmerc & Sons Lid, London and Maidstone, and is published quarterly in February,
May, August and November by the Pest Office.
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