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Editorial

This issue contains several articles from
contributors outside THQ. Thisis good
because the articles reflect first-hand
operational experience ; demonstratethat MMV
Is appreciated as a national medium ; and
should show mostreaders thatwe, in THQ,
areinterested in your experiences in the
field. There is always a good chance that
your experiences may interest others. So, if
you wish to offer an article, please send it
throughvyourrepresentative —his name is
giveninside the back cover.
Ourprintersapologiseforproblemsin
distributing MN/76. | hope allregularreaders
received theircopies eventually.
Ron Quinney
Editor

Arearepair centres

by Ron Quinney NE/ES 5.4.3

Forsome time now THQ and the
POEU have been considering how best
to deal with the repair of the vast
quantities of electronic units that will

enter service during the next few years.

The present arrangements —based on
some twenty RESCs (Regional
Equipment Service Centres) — will need
extending for anumber of reasons:

@ to cope with large volumes of electronic
and microprocessor-based customer
apparatus, with field support as local as
possible

® to give effective back-up to System X
exchange maintenance staff

@ to give a broader base of expertise at area
level

@ to allow greater flexibility, if needed, inthe
location of repair work

@ to preserve and protect the Business’s
future interests in a competitive market.

[t was quickly realised that the logical

solution would be to set up electronic repair

facilitiesin areas. Tothisend, anew 7/ £76

A00717 has been produced, which authorises

GMs to establish Area Repair Centres

(ARCs). Ali areas are expected to have at

leastone ARC withinthe next threeto five

years.

Some specialisation

No doubtsome ARCs will be largerthan
others, but all will have the same status.
Each will be competent to fulfil the wide

range of fault finding and repair work with
the same degree of skill, butin practice, not
every ARC will repair every equipment type
and it will be necessary for some ARCs to
specialise. This could be because :

@ providing very complex or expensive test
gearto all ARCs would not be economic
@ population or geographical distribution of
a particular equipment might not justify

widespread repair facilities

®some ARCs will be the firstto deal with
particular new equipment, closely
monitoring faults and developing
expertise.

Regions’ role
Although it will be the GMs responsibility to
provide for electronic equipment repair, the
regions still have a big part to play in keeping
the machinery ‘oiled’. First, all regions have
been asked to nominate one person from
their maintenance group to act as a Regional
Equipment Repair Liaison Officer (RERLO).
Oneofthe RERLO's first tasks will be to
coordinate the introduction of ARCs for his
region and to liaise with THQ and other
regions. Already most regions have
nominated their RERLO, so it might be useful
to get to know yours. Regions will be seeing
that adequate transport facilities are
maintained so that faulty and repaired items
can be sentin the most effective way. They
will also be responsible for providing the
appropriate staff with all the information and
instructions for the job. Regions will as usual
1



be the first contact when area staff encounter
difficulties or probiems.

THQ's role

THQ has arranged for funds for basic test
equipmentneeded for ARCs, and an
equipment listtoenable ARCs to ‘get off the
ground’has been made. The listincludes
oscilloscope, multi-meter, soldering and
desoldering tools, and so on. As soon as itis
knownwhatunits are to berepairedata
particular ARC, THQ will arrange to supply
any ‘special’ testgear necessary forthatwork.
Of course, the provision of expensive
automatictest systems (ATS) will be subject
to closescrutiny by THQ and weighed
against the specialism aspect —mentioned
earlier. We are also 1ssuing other Tls in the
E16 series. One lists the addresses of all
ARCs (E16 AOO13) and another (£76 A0012)
lists whichregion repairs what items of
equipment. To make sure that ARC staff, and
theirsupervisors, receive all Tis in this series,
distribution is being made through Basic
Duty Code 484 (see £7 AO0O0?2) — a code
whichused to be for RESCs. but has recently
been altered to ARCs. So, if you work in an
ARC, makesure BD 484 isincluded inyour
Tl file.

EERCC

The EERCC (sometimes known as E2RC?,

or 'Esquared’) is the electronic equipment
repalr coordination committee. Comprising
membersfrom regions, Factories Division,
Quality Assurance Division and the
appropriate THQ "expert’ groups its main role
istorecommend where anitem of equipment
should be repaired. At first sight, this might
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appearto be asledgehammer-to-crack-a-

nut.But thiscommittee’s work is very valuable.

First. all THQ groups introducing a new item
of electronic equipment are required to
inform EERCC formally if ‘off-site’ repairis
envisaged whentheequipmentbecomes
faulty. (Off-site implies thatitis impracticable
to repair the unitin its installed situation.)
Information to EERCC involves written
explanation of the salient design features and
the maintenance needs of the unit, or system
of which the unitis a part. The engineer
concerned usually attends a meeting of
EERCC tointroduce the item and answer any
qguestions. These aspects influence the
decisions made. After full consideration of an
item it may be repaired off-site :

® at ARCs inallregions

® atspecified ARCs

@ by Factories Division (FacD)

® at ARCs or FacD.

Periodicreview
Animportantfeatureincluded in the joint
discussionsleadingto the introduction of
ARCswastoensure afairsharing of work
between ARCs and FacD. Thiswillbe done
throughjoint, periodic, reviews of workloads.

Future aims

The increasing application of
microprocessors and other LSI-based
systems, will lead to more automatic fault
finding techniques, replacing elaborate and
time consumingmanualmethods. We shall
see more and more automatic software
controlled testsystems (ATS) introduced,
accompanied by necessary staff training.
Another developmentis likely to be the

introduction of computer-based information
systems into ARCs. These will allow datato
be collected and processed for such purposes
as:

@ unitfault histories

® componentfaultdata

@ repeat faults —identifying ‘rogue’ units

® managementcontrol information

@ datafor the jointreviews

@ locating units following repair.

Sharing resources

Tomake full use of available resources, itis
probablethat many ARCs will provide
facilities to Works Groups. forexample,
programming PROMs in customer apparatus
before installation. An ARC may also help.
forinstance, a TO on PABX maintenance
duties dealing with a particularly troublesome
fault. He could take partinthe testing and
repairing to give greater job-satisfaction and
more confidence in the plug-in unititself.

In developing the new policy, account has
been taken of the need to meet competition
from avariety of sources, both specialist and
general. Provided the facilities are used in a
practical and economic way, we should have
a widely distributed, speedy and highly
professional repair capability — with a degree
of technical competence that few could
match. Bearing in mind that all modern
electronic equipmentis based upon the
printed-circuit board, the scope for these
centres is considerable.

01-7393464 Ext7695



Service triangle helps Midland

reach PCA 25 target

by Jeff Jones MITR/SM 4.3

Customers often become frustrated
andannoyed if they have to listen to
more than 25 seconds of ring-tone
when attempting to report faults to
‘151’. So the speed of answering is
important. PCA25 —the percentage of
‘151’ calls answered in 25 seconds —is
the method used for measuring this
performance. A device known as the
‘Service Triangle’ helped Midland
Region appreciate that the Direct
Reporting (DR) Repair Service
Controls (RSCs) —the first point of
customer contact—areonlyone
componentinthe repair service
organisation. The dramatic
improvements achieved in PCA25 at
two Birmingham RSCs —using
different methods —demonstrate
how each componentin the service
triangle playedits part.

The service triangle
Foracompletely satisfactory repair service,
the system —depicted by the triangle — must
be closed at A, B and C. This means that
communication, discussion and agreement
should be maintained between the parties
concerned, forexample :

—atAsenior management determines the
quality of customer service to be provided
by considering

Staff

Individuals
Associations

® our historic performance
@ reaction of customers through POUNC,
Governmentand media
@ other telecommunications organisations’
performance
@ overall fnancial strategy
—at B targets are set and agreement
reached en local arrangements necessary
to achieve them
—at C agreed level of service provided to
the customer on a day-to-day basis i1s
measured by performance.

Target achievement
Afterregion and area management had

expressed concern at the PCA 25
performance in Birmingham Area, one
solution considered was the "151" call
distribution system (CDS). With CDS, 151"
calls are presented in sequence to each test
desk and can also form queues with
indications at each position. The system,
which is standard for the new modular-type
test desk, was examined by area
management and staff representatives atan
RSC already using it with 56-type test desks.
As aresult, talks were held at the two RSCs
involved in the improvement plans. RSC
staff, POEU representatives and local
management decided to adopta CDS for
Northern RSC, but notfor Midland RSC
where a different plan was formulated.

Northern RSC

In providing a CDS, it was agreed that the

package agreementwould inctude

® mproved working conditions

® rearranged attendance based on the shorter
working week

@ a docket officer.

Alocally designed unit was built and

installed, and theimprovementin PCA 25

performance was immediate — see graph.

The RSC staff have also found additional

benefits :

@ sharing of '151 " reception duties between
all test desk staff

@ the cyclic distribution normally atlows each

3
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officer adefinite mintimum period between
‘151" calls

® by having 151" call meters for each test
desk position, the arrangements can be
seern to be working fairly.

Midland RSC

Here, it was agreed that the "151" reception
should remain as before exceptthatthe
staff normally dealing with public cali office
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reports would help with calls during busy
periods. A working system of 14 days every
3 weeks was also agreed in return for a more
concentrated efforton 151" reception. No
additional staff were introduced in this case.

CDS forall RSCs

The graphs compare the performance of the
two RSCs. Northern RSC shows that
fluctuationin PCA 25 performance is

relatively independentof input variations.
Midland RSC have proved that dedicatien
tothe jeb can achieve the target, butitis
difficult to maintain such an effort during
times of high faultincidence. Nevertheless,
the changes made at the two RSCs have
demonstrated that each method produced
successful results. Much of the improvement
can be attributed to the willingness of staff
to use new schemes. ithas now been decided
that C®S will be installed in all Birmingham's
RSCs. sothat the benefits can be passed on
directly to the customers. After all, by keeping
the ‘servicetriangle’ closed, everyone must
benefit —let's keep it that way.

271-262 4448

Care jor a chip!

by Steve Plumb NE/ES 5.4.1

Quite alot of advice has been written
about how not to handle Integrated
Circuits —especially those MOS (metal
oxide onsilicon) devices which,
nowadays, are found in almost every
equipment. Most of the advicegivenis
about avoiding anti-static charge
build-up which can be caused by
incorrect manual handling. The correct
techniques, using earthed work areas
and soon, discharge the would-be
damaging electric fields. M8 shed
some light on this problem. Hereis
news of another troublesome
mechanism. It will be of mostinterest
tothose who areemployed on fault-
finding and repair work.



f'reezersprays are often used for cooling
electrenic components —to help locate
faults. Such sprays must no longer be used
onMOSdevices. The coolant used —under
the trade names "Freon 12" or"‘Arcton 12" —1s
dichloro-difluoro-methane, and has been
found to be positively charged. Using this
spray causcs a static charge build-up on the
inside of the device hid, vwhich can
permanently corrupt the hinary data stored in
the tiny elements of an MOS device. With an
ultra-violet (UV) erasable programmable
read-enly memory (EPROM) it has been
foundthatexposingacorrupted device to
UVlightforafew secondsinan EPROM
eraser can sometimes restere it to its original
data or function. But this cannot be
qguantified andis notrecommended as a
solution to the general problem.

Ifyou observe asimilar trend in corrupted
EPRONsorother MOS devicesrememberto
check foracommon processthatcouldbe
causing static charge to be built-up inthe
devices. After all, someone discovered the
‘freezer spray’ effect by being inquisitive.
01-7393464 Fxt /697

Radiopaging nationwide

by Norman Brown ME/BS 5.2-3

This article firstdescribes the
present services operated from
proprietary control equipment —to be
withdrawn from servicein early 1981
when the Radiopaging Service goes
nationwide. We then deal in more
detail with the new system.

The first PO system — known as the Thames
Radiopaging Service, which opened in 1973
—serves an area around Reading, Berkshire.
Atrial soon demonstrated the popularity of
such a service with customers, andits
financial viability. Basicallythis system
operatestoa 10-digit number dialled from
anywhere inthe UK. The firstfour digits
(0072) route the call to paging control
equipment (PCE) where the remaining
digits identify a particular Radiopaging
receiver (pager) which is signalled (bleeped)
by aradio transmission of the pager’s unique
code. On hearing the bleep, the customer
takessome pre-arranged action, such as
phoning his office or hometo obtain a
message.

The Reading-based service is limited to
about 3000 customers, butsoon afterit
opened,itbecamepossibleto obtain
100000 code capacity pagers and control
equipment—so,in December 1976, the
service was extended to London.

London and the City-wide services
The London PCE hasrecenltly expanded
capacity from 20000 to 100000, and is

accessed by the STD code 0073. Six further
digits are then absorbed by one of the many
inputdatasets which convert'Strowger’
pulses to a binary-coded decimal (BCD)
form, suitable forthe PCE's minicomputer.
Customers’ paging codes and service
requirements are retrieved from a disc store
and, when the PCE receives a valid number,
the caller hears "Paging call accepted”. After
a short interval, the paging call is reieased
from a queue and transmitted in binary form
over a datalink to a zone transmitter
controller (ZTC). The ZTC switches on,
monitors the operation of the transmitters,
and converts the data into theradio
signalling codes required to operate pagers
of different manufacturers’ types and code
formats. Duplicated 4-wire circuits carry the
pageridentities from the ZTC to modems at
each base station transmitter, the lines being
delay-equalised to ensure that the
transmitters modulate in phase. Solid-state
transmitters provide up to 10CW of radio-
frequency power and simultaneously radiate
afrequency shiftkeying (fsk) signal in the
1560 MHz band. Nine of these base stations
cover the Greater London zone.

The transmission of one call takes about
0.25 seconds, andis sent asone of a batch
fora particular type of pager. For a small fee,
customers may opt for asecond ‘address’ —
using an alternative telephone access
number-—to give a different bieep fromthe
pager. This allows customers to distinguish,
say, between a call from home or office. The

5



Fig 1 City-wide Radiopaging service — (simplified)
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latesttype of pageridentifies its code in only
0.07 seconds, and operates on the PO Code
Standardisation Advisory Group (POCSAG)
code —agreed with industry asa UK
standard for the new nationwide service.
This codeis freely available for use by any
organisation and s attracting world-wide
interest.

While equipmentfor the national service
wasbeing developed, it was decided to
make use of the spare capacity of the London
PCE to operate transmitters in seven
additienalcities : Birmingham, Manchester,
Liverpool, Bristol, Cardiff, Glasgow and

6

Aberdeen. Sosince April 1980 by paying a
little extra, customers have been able to
enjoy a ‘roaming’ service. To achievethis,
the London ZTC was adapted using a
special switching unit to time-sequence its
outputto all 27 base station transmitters
serving these cities. Calls are queued in the
PCE foreach citydestination, a header code
setting theZTC-to-base-station destination
switch (Fig1).

National Radiopaging Service
Atthe turn of this year the City-wide
services will be transferred to the first of five

City 1

Transmitter *

(Under processor

control)

control systems code-named PACE which,
collectively, will provide capacity for 0.5
million paging numbers. THQ has designed
a new control system —similartothat used

for Prestel —based on GEC 4070 processors,

which will give :
@ routeing of paging calls from the PSTN
tothe nearest PACE
@ transfer of calls overaninter-PACE
network
@ conversien of pager codes in an encoder

forming part of PACE, each operating eight

ZTCsremotelylocated in the eightzones
served by each PACE installation



® 40 service zones which, by tariff grading,
allow customers to choose the zones in
which they require service — saving air
transmission time in other zones. Fig 2
shows these zones.

Within a zone, all transmitters are keyed
simultaneously, but transmissions between
zones are time sequenced so that adjacent
zones do not operate at the same time. This
preventsradio interference around the zone
boundaries, as zones radiate differing traffic
patterns dependent on customers’ roaming’
requirements. Time sequencing causes a loss
of air time, but this can be made up by
alternating adjacent zones between two
Radiopaging — Page service radiofrequencies (Fig 3). Whetheror not all
areas transmitters will be equipped with this

second channel depends very much on the
m PACE number of provincial userswishingto pay
A ZTC forroaminginto London —where airtime

will be ata premium.

System outline

The main elements are shown in Fig 4 :

jthetelephonelineinterface equipment
(TLIE) —designed by THQ and made by
Factories Division —provides 210 input
units, enough to cope with peak paging
traffic —normally 10.30to 11.30 every
morning. It converts the six "Strowger’
digits, following the national 0073 access
code, into BCD form for computer
processing ; provides supervisory codes.
and the "paging call accepted” message.
A 2-tiermultiplex arrangement gives a
reduced grade of service should unit
failure occur.

[ 1the paging call processor (PCP)

Fig 2 UK Zone map comprises ‘active’” and ‘standby’ GEC
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4070 precessers, each with 4M byte
drums helding duplicate data en atleast
100000 paging numbers. Updating ef
custemers’ files, service zene
requirementsand se on, can be dene frem
upte 32remetely-lecated RMadiepaging
Centres using visual display units (VDUs).
Each PCP has a 256k byte stere which

helds data en calls passing threugh the
system such that the standby unitcan
take everatanytime witheutiess ef
paging calls.

Fereach pagercall, the PCP:

@ accesses the drum stere fer custemer
status

@ tells the TLIE which imessage is te be given

te the caller; ferexample “paging call
accepted”

@ eutputs data onthe pager type and identity

@ indicates the zene in which the call is te be

transmitted.

Calls fer each pager type are batched.

This minimises less of airtime in the

transmission ef preambles which are

necessary fer correctoperation ef the pager’s
call detecter - a device that prevents the
battery ecenomy circuitoperating during
receipt ef calls.

"Jthe enceders — at the eutputend of PACE
—centain micreprocessors which convert
the parallel datagiving the paging
identitiesreceived from the PCP. into the
form ef serial data required by the three
different types of pager. Twelve similar
encederunits are used, since PACE serves
amaximum ef eight ZTCs atany ene
time, with feur available fer ‘het’ standby
use. As well as cede generatien, enceders
supervise the eperatien of the ZTCs and
their dependent transmitters, signalling
back to the precesser any fault, which
then appears as a printeut with an
apprepriate alarm.

i jthezene transmitter centreller (ZTC) is
situated near the centre of the eight
PACE-centrelledzenes. Fremeach ZTC,
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=—— n | other
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Fig 4 System layeut

4-wire circuits radiatle te each base-
statien transmitter and carry the data frem
the enceder te key up and select the radie
channel fereach transmitter inthe zene.
If atransmitter faills to respond, the ZTC
swilches to an alternative line cennected
1@ the secend transmitter at the base
statien, and sends an alarm back te the
PACE. Se that all transmitters inthe zene
medulate in phase, the line cennections



are speclally delay-equalised using a
bmilhisecond delay-line tapped to the
nearest 5Omicroseconds. The monitoring,
switching and supervisory functions are
allmicroprocessor controlled, and a ZTC
is capable of operating up to 24 base
stations. Afterthe mitial setting-up phase,
the ZTC becomes ‘transparent’ to the
pagingidentities from the encoder which
then passdirectly to the base station.
Should afaultoccur, analarmis raised,
and the encoder switches from the "active’
ZTCtothestandby.

“teach base statien has two transmitters,
with controllers and power units housed
onarack 73B. The transmitteris a binary
fsk TOOW solid-state design, powered
from a 28v rectifierwhich also feeds the
logiccircuitry. A 1200 bit/s modem
interfaces the line fromthe ZTC to each
transmitter controller and conveys data
intherange 400-512 bit/s depending
onthetype of pager beingsignalled. Most
base stations have a 6 dB colinearaerial,
which is switched to the transmitterin
use. The normal effective radiated power
(erp) limitis T00W, the transmitters being
adjusted to proviee this after aerial gain
and feederloss have beentakeninto
account.

Paging receivers

Thousands of proprietary pagers are already
inuse on the city-wide scheme, and conform
to specified sensitivity, out-band rejection

of unwanted signals, battery consumption
and ruggedness. The encoders in the new
national system will be able to signal them
using their particular coding formats. Butfor
futuresupplies,the POCSAG code is
mandatory —the chief attributes being that it
1s faster and has a much largercode capacity
(2 mithon), allowing each pagerto have a
potential of four addresses distinguished by
different bleeps

Radiopaging centres — RPCs

Staff inthese centres issue and replace
faulty pagers and making changes to zone
coverage, at customers’ request. Onissuing
apager,aVBU s usedto feed appropriate
datatothe drumstore in PACE. Such
informatien comprises of a paging number
(PN). aradio identity (RIl), the zone(s)

of coverage required, and further PNs/Rls
if the customerrequires asecond paging
address. The customer may also be one of
agroup of users —up to 99 In number—where
one address can be used as a ‘'groupcall’
facility. After the datais input, the pageris
tested and posted to the customer, although
an over-the-counter service I1s sometimes
possible. Faulty pagers are either posted to
the RPC, or handed in, when an immediate
replacementisissued. Thereplacement Rl
isinputto the PACE together with the PN
whichremainsthe same for customer
convenience.

Maintenance

Each part of the system —for example the
PACE. ZTC or base station —will usually

be maintained by a specialistwho will also
have a general understanding of the system.
Some vanations will occur, especially in the
five zones in which the PACE installation
happens to be, and where the ZTCs are
co-located with PACEs.

At present the hardware is being installed,
documentation produced, and initial training
planned for maintenance staff this autumn.
POTTC, Stone, are preparing formal
training courses on the ZTC and transmitter
as well as giving a general system
appreciation. Itis hoped to start these early
in1981.

Training on the TLIE, PCP and encoder
will need to be ata PACE location. Initially
this will be done at Burne House, Edgware
Road, London, where PACE 1 is installed.
A development systemis also available
alongside PACE 1 which will be retained for
future developmentwork and training
purposes. Further training courses are being
planned for the staff who will be involved
in maintaining PACEs 2-5, located in
Birmingham, Edinburgh, Manchesterand
Bristol.

01-3572567



Whatisan IEEE Bus?

by Ron Quinney NE/ES 5.4.3

You can hardly open a catalogue of
electronic test equipment nowadays
withoutcoming across the words
“IEEE Bus Compatible’’. What does this
mean ? Anexplanation might be useful
before reading the next article which
deals with some new testers forline
transmission use.

Mosttestequipment can be classified
either as signal sources — examples are
oscillatorsand pulse generators, or measuring
#devices —such as digital voltmeters and
oscilloscopes. Until relatively recently, most
testequipmentdesigned for general use had
to have range-changing, output-level
adjustments, frequency setting, and so on,
done manually. That was the only practical
way of doing things. For some tests, these
operations were laborious and often difficult
torepeatwith accuracy. Although it was
possibleto apply a degree of automation to
some measurements — and much ingenuity
has been used in the past—itis only since the
development of large scale integrated (LSI)
circuitsin the shape of microprocessorson
one silicon chip, that automatic test
sequencing has blossomed.

Standard testinterface

America’'s Hewlett-Packard (H-P) engineers
are given credit for proposing the first
standard approach of coupling a variety of
testinstruments together by means of a
multi-way cable under control of a central,
10
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Amplifier under test

Simplified diagram showing the application of IEEE Bus Compatible Test equipment

to a gain/frequency response test of an amplifier

or master, control unit. They called their
system ‘The H-P Bus". Why Bus ? Well, one
way of looking atitistoregard the multiway
cable as a signal "highway’ which
interconnects a number of items of
equipmentalong its path using parallel
connections —see diagram. Signals (the
passengers) can be putonto, and setdown,
atprescribed points (the bus stops) or at
predetermined times, under central control.
So. the expression ‘bus system’ was coined.
Following the submission of the H-P

proposalstothe American Institute of
Electrical and Electronics Engineers (IEEE),
anagreed national standard was issued —
number 488 —which prescribed standard
control, signal and digital interface
requirements forautomatic control and
operation of electrenic instrumentation.
Thusthe IEEE 488 interface — orthe I triple B’
bus—was born.

Increasing usage
As the opening sentence of this article



implies, many of the signal generators,
oscillators, oscilloscopes and other test
instruments today are IEEE Bus compatible.
This means that automatic testing i1s possible
with a suitable control unitor sequencer
programmed to give the desired instructions,
and coupled to the testers applied to the
measuring process concerned. Itis also

possible with such systems to attach. say. a
data printer to automatically record the
measured quantities or to print-outan out-
of-limits condition.

The future of automatic test systems using
the IEEE Bus has yet to be fully realised. but
when any application is seen as being
helpful —or indeed it could be the only -

practicable solution to a measuring
problem —THQ will letyou know. On the
other hand, you may identify an application
which could help other staff — in which case
let us know.

01-7393464 Ext 7695

New line transmission test equipment

by Tim Wright NE/T1.3.3

New testers are being introduced to keep
pace with the changing demands on the
transmission network — and the methods
recommended for its performance
measurement. Here, we look at the facilities
offered by some of this new generation of
testequipment.

20 MHz Selective Level Measuring

Sets
Level Measuring Sets (LMS) 12D and 244A
are the latest in the line of portable 20 MHz
selective sets. They both feature :
@ auto-rangingdownto —120dBm
® keyboard control for setting the frequency
@ digitaldisplays of level and frequency
@ |[EEE bus control capability (see previous

article)
®240/110v ac operation
The LMS 244A (Fig 1) with its associated
thermal printer (Printer 2A) and X-Y display
(Display Unit 4A) is already in use. It differs
fromthe LMS 12D inthatithasthe FDM line
frequency plan programmed-in. This
enables pilotlevels, and channel and group

Fig 1 Level measuring set 244A with Printer 2A and Display Unit 4A
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powers to be measured, simply by keying the
number of the appropriate channel, group, or
supergroup. Also, when in its semi-
automatic mode, itcan scan the pilot levels
orchannel powers of acomplete 12 MHz
system, giving automatic printout of the
out-of-limits conditions using the thermal
printer. The X-Y display may be used to
provide a visual indication of the level at each
point of a scan or spectrum sweep.

The LMS 12D (the upper instrumentin

Fig 2) shouldbe available by the end of 1980.
Like the LMS 244, it can measure pilot

levels, and channel and group powers ; but
the user has to key-in or manually tune the
instrument to the desired frequency. The
frequency can be increased (for example, in 4
kHz steps) by justone key-stroke.

20 MHz Variable Frequency
Oscillator
A new portable 20 MHz variable frequency
oscillator—called the Oscillator 168A —~is
beingintroduced. It supersedes the Oscillator
111, and is the lower instrument in Fig 2.
Being a companion oscillator to the LMS
12D, it features:
@ keyboard control for setting the output
level and frequency
@ digital displays of output level and
frequency
® |EEE bus control capability
@ 240/110v ac operation.
The outputmay be setwith 0.1 dB
resolution to any level in the range + 5 and
—70dBm.
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Fig2 LMS 12D (top) and Oscillator 168A (bottom)
Fig 3 Measuring Set 55A
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Fig4LMS 242A

600 kHz Measuring Set
Known as the Measuring Set 55A, this
portable wideband selective LMS with a
tracking oscillator output, is shown in Fig 3.
It covers the frequency range 300 Hzto 612
kHz.and has 75, 140 and 600 ohm balanced
and unbalanced operating impedances with
send levels extending fromOto — 70 dBm.
andreceive levelsfrom +20to —110dBm.
Tuning is achieved using a rotary control
covering the complete range, the frequency
being indicated on a digital display.
Measurements of pilot levels and channel
powers may be made by selecting the
appropriate filter. A conventional meter is
used to indicate the send or receive levels.
The instrument may be operated from either
a240v ac supply oritsinternal rechargeable
batteries.

In addition to the Measuring Set 55A,
which is already in use, separate LMSs and
oscillators with the same facilities and
performance—known asthe LMS 10C and

Oscillator 109C —should be available by the
end of 1980.

Programme Circuit Noise Meter
Thelatest CCIR requirements for programme
circuit noise measurements — CCIR
Recommendation 468-2 —meant that a new
instrument was needed to replace the
obsolescent LMS 8A, which does not have
the recommended response to bursts of tone.
Also, the LMS 8A had to be used with
separate weighting networks and filters.
The new portable programme circuit
noise meter (Fig 4) is known asthe LMS
242A., and features:
® unweighted. weighted. and weighted plus
11 kHz low-pass filter measurement
capacity —eliminating the need for external
weighting networks or filters

® 600 and 140 ohms through and terminated
operating impedances

® +25to —90 dBm measurementrange

@ battery powered (ora Power Unit91A)

Arack mounted version —the LMS 243A —
powered from 24v or 50v dc suppliesis also
available.

Alist of all the transmission test
equipment, both analogue and digital, for
which NE/T1.3.3. has the design
responsibility, has been provided to all
regions/boards. Further copies may be
obtained from this group.

01-357 3487

Cleaner
telephone
exchanges

by Laurie Child LTR/SV2.2.4B

Itis time that Buzby became aware
thatthe Cinderella buildings can also
be made into beautiful princesses!
Nowadays, we have the techniques for
controlling dirt entering our buildings,
the means to remove particles of
accumulated pollutants (and rubbish),
and the work methods to maintain good
environmental standards.

Fifty-five percentof our energy now
comes from oil. Not so many years ago solid
fuels, coal and coke, were burnt wastefully
andthe fumes and dust polluted the towns’
atmosphere.Filtration removed dirt

13



particlesfrom the air entering telephone
buildings,butdid notremove the smaller-sized
pollutantsfrom the combustion of eil-based
fuels. With introduction of smokeless-zones
came better combustion of both coal and
oil-based fuels, which effectively reduced the
size of pollutants emitted. The last decade
saw the 'Golden Age’ of cheap oil and its
increased use in heavy manufacturing
processes as well as for heating and

transport needs. In larger towns and cities,
and areas adjacentto major trunk routes, new
sizes of pollutant — between one and three
micrometres — became the main source of
air-borne dirt. To filter this type of pollutant
mechanical membranes need to be highly
efficient. Although many of our air-
conditioning plants are inadequate for this
purpose they can be effectively mod:fied.

The future will bring the development of
new energy sources, and the greater use of
old sources such as coal for heating and
industrial purposes. Butfor atleast the next
100 vyearstransport will remain the major
user of oil, though we should expect more
efficient use of the fuel from improved engine
performance and lighter vehiclte design.

With electronic telephone exchanges
filters will remove the larger fibrous materials
of three micrometers and above butitis
possible thatthe much smaller traffic
pollution will be passed through. The
electrical characteristics of settled pollutants
under these conditions may change and
become semi-conductive instead of non-
conductive, and affectthe long-term
performance of the equipmentin, say, 15
years time.
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Exchanges suffer from three major sources
of poliution:
® from air used for cooling, and air

refreshment
® foot-borne dirt broughtin from outside
® pollutants shed by staff within the building

To deal effectively with air-borne
pollution abuilding’sair-filtration plant
should match the external conditions. Levels
of pollution alter very dramatically from one
buildinglocationto another, afact which
can be verified by monitoring each site.

A portable particle counter, available but not
in general use, is bestforthis. Suchan
instrument can also be used to measure the
effectiveness of the airplantand cleaning
schemes used in an exchange, and will
suickly show if and where environmental
standards are failing to reach acceptable
levels.

Geography and size make London Region
unique. Itlies within a shallow basin,
covered by alayer of cold air which traps
much of the pollution produced by heating
and transport. Throughoutthe yeara
fountain-effectin air circulation distributes
pollutants evenly in theregion. Dirt deposits
inthe outer telephone areas in warmer
months, and ininner areas in coolermonths.
The overall effectis that London is three
times dirtier than the national average.

Dirt brought inby feetcan bereduced
easily by using mats atall entrances to
buildings. Generally the larger PVC-backed
coir mats are recommended for grit control
and PVC-backed nylon mats forwiping
wet shoes. Forvery small telephone buildings
a PVC-backed nylon matserves both
purposes. These mats should be cleaned

regularly with a vacuum cleaner. Other
PVC-backed nylon mats should also be
placed nearinternal doors, under test desk
positions, work bench areas, and so on.
Butthese mats are provided to prevent
damagetothe more frequently used areas —
notasaform of dustcontrol.

Anti-static
Stat Zap—a new PVC-backed nylon mat—is
being introduced where electro-static
problems exist. Similar in appearance and
costto others, ithas a surface of carbon
filaments which reduce build-up of electro-
static charge on staff. The matwili be
suitablefor polished and carpetedfloors and
will be placed near exits and other probiem
areas. These mats must notbe moved from
their positions. Non-static vinyl flooring is
now laid at new electronic installations. An
important point with this, and any similar
flooringisthatitmust not be polished
otherwiseitsanti-staticpropertiesarelost.
Inabuildingthe amount of pollutant
fibre shed from clothing can be limited by
using Terylene-based materials. Since such
controls are not possible, itis necessary to
restrict access to protected areas, such as
apparatus rooms, to authorised staff. Using
protected areas as through-ways to other
parts of buildings should be discouraged.
Despite cleaning and controls, dirt will
still accumulate with passage of time. So
cleaningmethods arerequired whichremove
butdo notrecirculate thisdirt, and cleaning
materials are needed which do notaddtothe
pollution problem. The traditional methods
of cleaning —still included in some of our
instructions — have shown themselves to be



inadequate. They were based on the concept
of acommon postal and telecommunications
cleaning policy which disregarded the
differing needs of the two Businesses.

New scheme

LTR —helped by THQ, SETR and others — has

introduced a new cleaning scheme which

involves:

@ removing accumulated pollution from
protected areas

@ producing apleasingenvironmentfor
welfarerooms intelephonebuildings.

Fullcooperationfrom resident staff and

managementisessentialforthe newscheme's

success, as much depends on the initial

renovation by visiting, mobile, cleaning

teams. Thisinitial cleaning —plannedto

causeminimumdisruptionto normal
working — produces a high standard of

cleanliness, easing subsequent maintenance.

The new cleaning techniques are very
differentfromthe apparently adequate
methods established over many years. Also,
the new scheme —formed of a number of
parts—needs to beusedwholly.

When a building has been renovated, staff
find thatthe new standards are the only
acceptable ones. Maintaining these
standards requires some self-discipline in
helping to keep the building clean —for
example, by
@ remembering to use waste-bins
@ not cluttering work areas
@ tiding away tools, steps and so on
@ notdragging heavy items across polished

floor surfaces —scars look unsightly and

may be permanent
® mopping-up spilled liquids —also a safety

hazard
@ using an ashtray if you smoke
The new finishes are safer than many of
the old ones, and staff will find that —when
working at floor level or at the top of racks —
they will remain surprisingly clean and not
become covered in dirt.

Many tasks, such as selector-bank
cleaning and lubrication, can bereduced in
frequency following the renovation and
regular maintenance cleaning of an
exchange. Equipment reliability also
Improves.

01-5877975

Smallexchange replacement
=the Scottish solution

by Alex Dewar STB/S1.3.3

Policy for the modernisation of telephone
exchangesisto phase outby 1995

all Strowger-type exchanges with a
projected multiple size of 600 or more
connections at that time. Such a course of
action —without a stated policy onthe
replacement of smallexchanges —would be
potentially disastrous for STB.STB has
about 670 unit auto and small auto
exchanges which would have had no
prospect of replacement by more modern
systems until avanant of the System X

family of exchanges became available. As

this would be some time in the future the

problem caused concern to the region for
two reasons:

[CJeven when the System X small exchange
variant arrived, and assuming a
replacementrate of four exchanges a
month, it would take about 15 to 20 years
to complete the modernisation
programme.

[Jthe poor service given by many of the
older UAXs could fall below an
acceptable level in the longer term.

Forthese main reasons STB and THQ
considered whether an interim solution was
possible. Eventually an agreed strategy was
evolved. In essence this called for evaluation
of the facilities offered by all small
proprietary exchanges currently in
production. In the event two small exchanges
were selected as most suitable.
® The GEC RS (Rural System) 22.
® The Plessey ERS (Electronic Reed Small).
Both were proven systems, butthe
Plessey ERS exchange needed some
engineering to adapt it to meet our
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requirements.

Good performance has been obtained
from an exportdemonstration RS22
exchangeinstalledfor GEC at Clipston,
Leicestershire, and preliminary results of
the modified Plessey (PTL) ERS exchange
atWigtown are promising. So much so thata
decision has now been takento purchase 24
small electronic exchanges—12 RS22 and 12
ERS.

Description

[1GEC RS22 - nowcalledthe UXE?
caters for 50-500 lines housed in racks
either8 6" or 6" 6" high, by 3" wide and 2
deep. Onerack has all the equipment for
501ines (excludingthe MDF). Two racks
are required for 100 lines, increasing to six
6’6" highracks for 500 lines.

“JPTL ERS now called the UXE8 also
caters for 50-500 lines. Itis related to the
PTL PENTEX family of exchanges.

The racks are 7" 8" high. by 3" wide and
1"10" deep. Each rack houses equipment
for 100 lines.

Equipmentin both exchangesis similar

inappearance and construction to TXE2.

Reed relays are used in the switching matrix

andthe cards are of the slide-in-unittype

also found in TXE2 —in factthe RS22 B unit
isa TXE2 Cunit. Inter-rack cablingrestson
bearersforming part of the racks and is
mainly plugended. Apart from battery feeds
and cablesto the MDF there is little cabling
external to the racks.

The exchanges are commissioned as
working units before leaving the factory, are
delivered as a package andinstalled by
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regional staff. The exchanges perform all the
functions of the replaced UAX/SAX and
provide a number of additional facilities in
keeping with up-to-date requirements.

Buildings and power

UXE exchanges should be accommodated in
standard Class il buildings, but all existing
timber buildings will be replaced by modern
‘B1’ brick. Those exchanges designated as
Maintenance Repair Centres will also be 'B1°
brick butextended by two metres.

As with other electronic switching
systems, the UXE7 and UXE8 exchanges
require a high standing load current making
itimpracticable to use batteries as the only
form of standby power. Therefore diesel
generators will be fitted as standard. Butthe
new UXE equipmentoccupies less floor
space than equivalent UAX racks, so the
engine sets can be located within a Class
Il building. An acoustic hood will be fitted to
reduce the noise level — a departure from
normal practice. The new power plants have
been numbered 235 and 440.

Locations

To ease staffing and future training

problems —andtoreduce the holdings of
stores and spare units —the UXE7and UXES8
will replace discrete groups of exchanges in
remote parts of Aberdeen and ScotlandWest
Telephone Areas. Thetableliststhe
exchangesinvolved and the map showstheir
approximatelocations.

Training
Initially, courses for STB regional staff are
being given by the manufacturers. Later

training will probably be arranged by areas in
association with the Regional Engineering
Training Group.

Maintenance organisation

UXE7 and UXE8 systems are designed to
function as unattended exchanges in the
same manner as the UAX/SAX they replace.
But because of their superior design features
anew maintenance approachis being
adopted. Fault print-out information will be
signalled over a traffic circuitto a point
convenientforthelocal maintenance officer.
This pointcan belocated atthe GSCor a
nominated UXE7/UXE8 where a printer will
record the fault information. Header codes
are to be used to identify originating

exchanges. Thus, the local maintenance officer

will be able to watch over his group of
exchangesand, by analysingfault patterns,
plan his daily itinerary accordingly. In
addition to the remote printer each exchange
has alocal on-line printer to record fault
information. This printer permits on-site
testing and identification of individual
malfunctioning units.

if afaulty plug-inunitis founditshould be
replaced by alocally-held spare torestore
immediate service. The faulty unitshould
then be set astde for repair. Selected spare
units forthe less sensitive areas in the
exchange will be retained atthe Maintenance
Repair Centre as reserves for a group of
exchanges.



02 A
"Glasgow @

LUO

® Edinburgh

Map Maintenance
Ref Exchange Type Centre Remote Print-out
Aultbea UXE7
Badachro UXE7 Badachro Gairloch TXK1
1 Diabeg UXE7
Poolewe UXE7
Torridon UXE7
Boat of Garten UXE7
Cairngorm UXE7
Carrbridge UXE7
2 Dulnain Bridge UXE7 Grantown-on-Spey TXK1
Kincraig UXE7
Nethybridge UXE7 Nethybridge
Newtownmore UXE7
Barr UXES
Barrhill UXES8
Ballantrae UXES8
3 Dailly UXES8 Dailly Girvan TXK1
Lendalfoot UXES8
Pinwherry UXE8
Bargrennan UXES8
Creetown UXES8
4 Garlieston UXES8 Newton Stewart TXK1
Kirkinner UXES8
Port William UXES8
Wigtown UXES8 Wigtown
5 Glenkindie UXD5 — —
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Repairs

Therepair of faulty cards or plug-in-units

will be effected at one of three locations :

® Onsite

® Atthe UXE7/UXE8 exchange in the local
maintenance officer’s load designated the
‘Maintenance Repair Centre’.

@ Atithe Edinburgh Area Repair Centre.

Afulltechnical back-up will also be

provided by STB/HQ Service Division for

elusive faults and circuit design defects.
Maintenance aids and testers are provided

appropriate to thelocations. Forexample,

an oscilloscope is suppliedfor a group of

exchangesand will be held atthe

‘Marintenance Repair Centre” untilrequired

atanexchangein thatgroup.

Looking to the future

Sincethe decision to purchase the UXE7
and UXE8 exchanges was taken, the public
exchange variant of the Monarch 120 Call
Connect System, designated UXDb, has
emerged as a practical solution for replacing
small exchanges. The prototype is now
undergoing a feasibility study at Glenkindie,
Aberdeen and a further nine UXD5s, now
being assembled in PE/Factories Division,
are to be installed in Scotland, for
evaluation, during 1980-81. The Plessey
Company are also involved, and will provide
areplacement for the prototype early next
year. Inthe longer term a System X variant
for small exchanges will be provided to meet
national needs. Soitis unlikely thatany
additional UXE7 and UXE8s will be
purchased.

0371-222 2585
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How thelIsle of Man
solved a problem

by Bob Farish NWTB/IM51

This contribution was prompted by
the articlein MIN15 describing an
Automatic System of Surveillance
Equipment for Transit (ASSET).

Inthe Isle of Man (non-Director) the
situation regarding transit traffic is similar
to thatin Scotland, inthat most of the
National Number Group (NNG) codes used
are routed over circuits using SSMF2,

The method used for informing us about
a service-affecting difficulty onan MF2
route was far from satisfactory. This was
because reports came from the Auto-
Manual Centre (AMC) aftar sufficient
customers had complained. So we decided
to do something to speed-up the detection of
such difficulties.

The Quality of Service (QOS) on circuits
using MF2 can bedetermined from the
number of repeat attempts which take place.
We found areasonablyeffective method of
checking this was to install a panel consisting
of lamps oneach seizure (PC) lead, and each
repeat attempt (RP) lead, of the Mult
Frequency Sender Receivers (MFSRs) inthe
exchange. Each of these leads was connected
viaadiodetoalamp No. 2/45v —the lamps
being fitted in standard 20-way lamp strips,
together with 20-way jack strips. This
showed the status of each MFSR at a glance,
as well as allowing a convenient audio
monitoring point. The panel was cabled
directly to anearby UnitIDF.

The main disadvantage of this method was
thata member of the maintenance staff had
to watch repeat attempt signals so that
action could be taken if the failure rate
became excessive. If no member of staff was
available the method could not be used. The
answer was to install aform of automatic
monitoring system with an alarm. We also
decided to fitre-settable meters which
would give arunning total of the MFSR
seizures and repeat attempts. The fitting of
these meters proved more difficult than
anticipated. In periods of heavy MF2 traffic
the seizure meter —which is wired via an
array of diodes —never released. This was
overcome by providing a pulse unitin each
PC lead, to give a pulse to a monitoring unit
9A eachtimethe PCleadis earthed on an
MESR. The monitoring unit 9A then
operates a high speed relay which steps the
meter. We have found that MFSR seizures
not closer than 30ms apart, will be registered
onthe meter —quite adequate in practice.

The automatic monitoring system which
was devised — Repeat Attempt Monitor
(RAM) —consists of auniselector No. 4 and a
fewrelays. These countthe number of
repeat attempts in a specified period, give
an alarm if a specified number 1s reached, or
‘home’ if the period expires. The number of
failures given, and the period, were
determined by experiment. An inhibit signal
1s given to RAM if the Multi Frequency Test



Unit (MFTU) 1sin use.

Atany time of the day an indication of the
fallure-rate is immediately obtainable by
referring to the twao meters. Together with
the existing call count and repeat attempt
meters on each MFSR, remedial action can
me takenifany MFSR shouldbecome
suspect, orif outgoing circuits should
become faulty, before the QOS istoo
sernously affected.

An earlier idea to provide a means of
decoding and displaying the 2-out-of-5DC
signalsto an MFSR, was shelved some time
ago.We resurrected itfollowing STB's
ASSET article. After consultation with ASSET

building a simplified version of their
equipment,

We have recently completed it, using
mainly surplusequipment, and some
assorted items from recovered equipment. It
gives avisual display of the ABC digits
stored during the setting up of a transit call,
and prints out the stored digits if arepeat
attemptoccurs. Access toan MFSR is given
by ‘polling”each MFSR in turn by uniselector.
Anindicationis given, in addition to RAM,
of where suspect plant may lie, and gives
maintenance staff at leastsome idea of what
is happening on live calls. Itis now being
evaluated but seems to be working

capabilities.

Acknowledgements to STBwhose
enthusiasm prompted the ’knocking
together’ of thisequipment.
062421508

Footnote from NE/ES9.3.4.

L TR have produced a Repeat Attempt
Counting Equipment (RACE) which may be
provided in other regions If supply problems
on parts can be overcome. RACE provides
analarm condition if a predetermined
percentage of repeat attempts 1s exceeded on
a Sender/Receiver. Each RACE equipment
covers ten Sender Receivers.

designers, further thought was given to reasonably well within its obviously limited 07-432 1364
Prestelin London

by Andrew Sheill LTR/SV801 completeinformationavailable. This Croydon

The network informationis kept up-to-date by 4.8 kbit/s Kingston

Until September 1979 only an experimental datalinks fromthe Up-Date Centre (UDC) at  Baynard House
Prestel service based on acomputer at Clerkenwell. Each of the IRCs has been [Iford

Gresham Streetoperated in London.
Informatien Providers (IPs) and Users both
accessed the same machine.

Following the trial, a public Prestel
service opened in LTR with IPs accessing
an up-date machine at Clerkenwell and
Users accessing a retrieval machine at Fleet.
By the end of January 1980, three more
retrieval machines had been added at Wood
Green, Ealing and Eltham Sector Switching
Centres (SSCs).

Ateach Information Retrieval Centre
(IRC) the machine holds a store of the

code named for public use.
® Clerkenwell — DUKE

® Fleet — BYRON
® \Wood Green— JUNIPER
® Faling — ATLAS
® Eltham — VIGILANT

IRC’s have also been opened inthe provinces

® Birmingham — KEATS and DICKENS

® Edinburgh  — SCOTTand BURNS

® Manchester — ARKWRIGHT and
WORDSWORTH

By the end of 1980, LTR will have opened

new IRCs at

N. Paddington
A Closed User Group (CUG) Centre at
Nine Elms isdue to openin December.
(A CUG is agroup of Prestel pages which
can only be accessed by users specified by
the IP.)

The main function of Croydon IRC will be
to serve Luton, Reading, Sevenoaks and
Brighton over 4.8 kbit/s Dataplex links.

Useraccess
Prestel terminals have an inbuilt modem
and autodial programmed to produce two
19



alternative calling numbers giving access to
two IRCs. Some early models with only
onecallingnumber are still in use.

Originally these autodials produced the
sevendigitnumers —nine if outside London —
forrouteing calls to the Byron {RC. Now,
shortdialling codes are used to route calls
via the sectortandemto the local IRC, or
via Faraday MST to Byron.

Usersin the four central areas have two
routes to Byron, one overthe normal PSTN
route and the other via Faraday.

Inthe provinces the two IRCs are co-sited,
while in London each is paired with Byron.

The Prestelterminal providers are
converting autodials to the short dialling
codes butsome delay has occurred, and
Byronis still carrying the bulk of the traffic.

Operations
Operational supervision of the service is
normally provided by the Regional Prestel
Centre (RPC) at International House during
theday and by Prestel Operations Centre
(POC) at St Alphage House ona 24 hour
basis.

Both centres have links with {RCs giving
a VAMPIRE display. VAMPIRE is short for
Viewdata Access Monitoring and Priority
Incident Reporting Equipment. It allows
monitoring of every access port. A remote
Subs Busy facility to control port availability
1s also provided.

Also, the RPC handles registration of new
customers, customer service complaints and
Prestel promotion.

Maintenance
The maintenance organisation Is described
20

in7/E£8 POOT0. The partthe Business
provides to the customer’s installation
consists of aJack 96 in series with the DEL
andis maintained by Customers Apparatus
maintenance staff. Installation information
isgivenin 7/ C3 S9001.

Definite service complaints about Prestel
are passed tothe RPC ; others are handled by
RSC.TheRSCsatpresentareonlyable
to monitor by listening to acustomer’s test
call to Prestel. This establishes that a
connection can be made (see 7/ £13 BOO26).
In cases where the RPC is unable to decide
whether the fault lies within our or customer-
owned equipment, the RPC can direct the
Area Prestel Special Faults Investigator
(PSFI) to visitthe customer’s premises (see
T1ES P5002). The PSFi has been provided
with a Pye Visa Prestel terminal for
substitution testing.

Terminals

The Business owns and hires alarge
number and variety of Prestel terminals
which are maintained by SC/ET36in LTR.
Thelargerange causes maintenance
problems butthe models will be rationalised
soon.

IRC maintenance

The maintenanceresponsibility is

described in 7/ £8 PT10017. Archivingis done
onalternate days between 8 amand 9.30 am
duringwhich up-dateis suspended ; billing
1sdone monthly. A 24-hourmaintenance
serviceis provided with call-out.

TraininginLTR
Sofarsometraining has been given to RSC

staff, including demonstrations of Prestel, an
outline of the system engineering, and the
RSCfunction

Prestel HQ has trained PSFlis foreach
telephone area.

TOs responsibleforthe on-site operation
now receive training at Stone TTC. By the
end of 1980 atleasttwo TOs ineach IRC
will have been trained. Training for other
Prestel maintenance staffisin hand.
01-587 8000 Ext7291

Green means
caution

by Dave Memory NE/ESH.1.3
Everyone should know thatred markings,
either adhesive tape or Markers 24A or 25A
on MDF terminations, signify a '"High Grade’
circuit (see MIN 14). T/ A6 DO811 lists
the type of circuitto be marked red. It
explains also thatred markings apply to any
circuit that must not be interrupted without
permission, orto a circuit where special
precautions must be takento avoidreversals.
Butthereis agreen marking too, and
many people regard this as merely indicating
a PBXline. Thisisnotso. Thesame Tl (A6
DO811) informs us that a green marking
indicates that some specra/ condition
appliesto the circuit and thatthe circuit
record card should be read before any
testing orotherwork s carried out on that
circuit. In other words, on the MDF, green
means caut/on.
071-432 1386



Adayin thelife of the
Service Protection Network

by Jim Haarer and Peter Long NE/T75.3.3

Aninterruptiontoserviceon18
hyper-groups occurred at 3.45 pm on
3June 1980, when the coaxial cables 6
and 7 from Cambridge to Peterborough
were completely severed. Blame lay
with a contractor carrying out road
works on the A604 at Fenstanton, about
seven miles east of Huntingdon.

Within one hour, service had been
restored on five of the failed hyper-groups.
®ne had beenrerouted on the International
Protection Network (IPN), another rerouted
onthe Service Protection Network (SPN),
and theremainingthreerestoredby the
cancellatien of ‘planned work’. These three
hyper-groups had already beenrerouted on
the Cambridge to Peterborough SPN which
was itself affected by the failure.

Atthe same time a number of other
planned works were either cancelled or
rearranged to free SPN links. Staff had to be
called out to unattendedrepeaterstations to
connectthrough SPNlinksand spare
regulatedline sections (RLS) so that
furtherroutes could be made up. These were
decided by the National Network
Coordination Centre (NNCC) andthe
Regional NCCsin Eastern, London,

Midland and North Eastern regions.

These actionsresultedin afurtherfive
hyper-groups becoming available within
the following hour. The ‘'make-good’ route of

three of these hyper-groups required the
tandem connection of nine SPN links !

A second blow

While recovering fromthis event, at 4.50 pm
a furthersix nhyper-groups werelostina
separate incident at Blackcastle Radio
Station in Scotland, where an aerial dish
felland damaged wave-guides. Two of the
hyper-groups affected were restored within
an hourusingsingle link SPNs, and a furtner
hyper-group was restored at 7.50 pm by the
use of five SPN links intandem.

Restoration of this second incident was
nandled by the Scottish NCC and the North
Eastern RNCC in collaboration with the
National NCC. Staff at Carhsle and Heaton
Park Radio Station acted for the North
Western RNCC which had closed before
news of the incidentreached there.

Meanwhile, restoration of six of the
remaining hyper-groups affected by the
cablefaultcontinued until the lastavailable
make-good route was put through at about
11.30 pm. (Thisroute consisted of seven
SPN links in tandem, and had involved
calling out staff to several intermediate
stations.)

®fthe 24 hyper-groups lostin both
incidents, only five could not be made good.
Two hadto awaitthe repair of the cables at
Fenstanton, andthree atemporary repair
of the damaged wave-guides at Blackcastle.

Allthe RNCCs mentioned (and the NNCC)
remained on duty until most of the hyper-
groups had beenrestored, and the make-
good arrangements for those that could be
restored, had been finalised. The North
Eastern, National, and Scottish NCCs finally
closedat8,8.30and 10.30 pmrespectively.
(Normal closing time 1s 5 pm.)

A few figures

[-orthe cable damage incident, the time

to restore service —where make good routes
were avallable —averaged 2 hours 10
minutes (ranging from 11 minutesto /
hours 35 minutes). The first pair of cable
tubes wererepaired 10 hours after the
damage and the second pair 6 hours after
that, when the last hyper-group was
restored.

Forthe wave-guide damage incident,
the average time to restore —where make
good routes wereavailable—was 1 hour
30minutes (ranging from 50 minutesto 3
hours). The remaining hyper-groups being
restored after 5 hours.

Bothincidents togetner used a total of 70
SPN orspare plant bands —making it quite a
day !

01-357 2280

21



MASS jor MAC

by Ray Cheung and Mike Deacon
TE/SES3.1.2

A Measurement and Analysis Centre
(MAC)is beinginstalled in every area
to measure the Quality of Service of the
Public Switched Telephone Network
(PSTN) and provide a centralised
maintenance aid in fault finding.

Each MAC consists of a minicomputer,
discdrive, minicette and so on, and
software packages. All the facilities provided
forin MAC are organised. controlled and
monitored by software — a set of program
instructions executed by the minicomputer
accordingto some specified data which
consists of MAC-data and program data.
The program and data require modifications
when not performing according to the
existingspecificationsor when the
specifications are to be changed. These
functions are currently performed by our
Managementand Support Systerm (MASS)
softwareteam in THQ.

The division for maintenance is made
pbetween MAC-data, to cover area variations,
and programs and program data which are
commonto all MAC’s. Most of the data is
MAC-datawhich characterises the area
telephone network. MAC staff can modify
and improve MAC-data, viathe Transtel
console, to add, delete and amend features
atnew and/or existing exchanges. Another
THQ group (NE/ES9.3.5) vets data
alteratiens and provides advice on data
problems. They can also help in data

22

changes by encoding large quantities of data
onto cassettes which subsequently can be
loadedinto the MAC processorvia a digital
cassette unit.
The MASS team at THQ receive notice
of both software faults and specification
changes from the MAC operational group
(NE/ES9.3.4). who have, inturn, been
informed about site problems by the MAC
regionalliaison officers. Such problems
may be discussed informally at first —
persistentproblems being reported by MAC
staff using the A646 procedure.
Subsequently, the MASS team modify
and/orimprove programs and associated
program data.
Maintenance of software, covers
7] Software amendment —to cure faults in
the existing program/data
~1Software enhancement —to add new
facilities to the existing software and these
involve
® Analysis of faultreports
@ Faultinvestigation/identification
® Modification to program/data
® Implementment and test of new/modified
software
® Generation andrelease of new software to
all areas
® Updating documentation to reflect
changes
To carry out these activities, the MASS team
have a dual GEC 20 50 system configured as

shownin the dragram. The MASS s

essentially (A) a MAC with asingle crate of

specialinterfacehardware (SIH) and (B) a

development unit. Points to note are .

® Either half of the MASS can be used fer
development work

® All peripherals are interchangeable

® Aninter-Computer link allows the MAC
software to be monitored by another
precessor and can be used atany MAC site
forspecial fault investigation

® Both halves are capable of generating new
software for the area

The keynote of the MASS is flexibility.

Although the diagram shows the system as

two interconnected halves. both halves can

be used individually with the best possible

peripheral configuration for the investigatien

and maintenance of MAC software.
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Data Customer Service Officers

by Tony Borkowski ME/RCS 1.1.1.3
The Data Customer Service Officer (DCSO)
conceptoriginated about four years ago
fromsuggestions made by some Datel
customersto the Datel Maintenance and
Customer Service Policy Groups in THQ.

[t was evidentthat what was being called
forwas some form of after-sales service for
Datel customers — a focal point within the

Business which could accept complaints and

act on behalf of the customer.

Focal point
Anexamination of our existing Datel
organisation confirmed that a gap in data

after-sales service existed. There were already
clearly defined roles for Datel Sales Officers,

Datel Co-ordination Officers and their
Assistants, and Datel Maintenance staff —
but no contribution from the Customer
Service Division. So it was decided to fill
this important gap. Every Area Customer
Service Division was to establish a
specialized duty to act as a focal point for
handling queries and complaints from data
customers. About two years ago the DCSO
concept was publicly launched. following
extensive training, production of operating
instructions and the preparation of suitable
records. Advertisements like the one shown
were inserted in the computing press, and
letters were sent to computer user groups
to make most deta customers aware of the
existence of DCSOs and what they had to
offer.

Each Areanow hasitsown DCSO —
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normally a Telecommunications Traffic
Superintendent (TTS) —in most cases being
part of aduty load. In large cities though,
there are an increasing number of full-time
DCSO’s. ADCSO s normally supported by a
Telecommunications Traffic Officer (TTO)
and a number of specially trained Telephone
Service Representatives (TSR’s) who do
most of the routine visiting to Datel
customers. A DCSO isresponsible mainly
for customer liaison. handover to, and
training of, the customer’s staff, and fer
resolving queries and service complaints.
Customer liaison means that DCSOs actively
make their existence known to customers
and establish themselves as points of contact
inthe Telecom businesstowhich service
complaints and enquiries about any aspect

A feature of the press campaign April[May 1979
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of British Telecom data transmisston
services should be directed. When a
customer takes on a Datel System, they see
that customers are given instruction on how
to operate the Datel equipment and receive
the appropriate operating tnstructions. Most
important from the maintenance point of
view isto see that customers are made aware
of the correct fault reporting procedures. In
most cases commissioning staff perform this
role, butsometimes a customer’s operating
staff are not on site during commissioning,
sothe DCSO —or more usually a TSR —will
instruct the customer’s staff later. Where
complex Datel systems are involved the
DCSO ensuesthatthe customer is
conversantwith the means of operating

the various facilities and, more often than
not, an on-site visitis arranged. A TSR visit
is also offered where a customer requests
staff refresher training on existing Datel
equipment.

DCSO's also find themselves taking up
fault complaints on behalf of customers and
llaising with the maintenance officerin
charge of thedatafaultreporting pointto
ascertain priorities for fault attention. The
DCSO also advises a customer of the
probable fault clearance delay. keeps him
regularly informed of progress. and
eventually confirms with the customer that
service has been satisfactorily restored.
Where a customer’s service interests cross
Area/Regional boundaries. the DCSO's
concerned are often in the best position to



appreciate the complexities of the customer’s
problems and ensure that all the appropriate
groups are briefed.

Developing relationship

During 1979 we made a series of visits to
19 Areas up anddown the country to see
howthe DCSO scheme was developing,
and what reactions there had been from
other Divisions. One of the clearest trends
to emerge was the good working relationship
that had developed between Datel
Maintenance groups and the local DCSO.
Maintenance staff welcomed the partthat
DCSO’'scould play inrelieving the pressure
of demanding customers, and dealing with
general customer queries, thereby allowing
them to get on with the jeb of Datel
maintenance itself.

Therapid growth of existing Datel services,
new data services, new modems, Packet
Switching —and the Government’s stated
intention to liberalise the supply of many
types of equipment —means that the
importance of the DCSO can only increase.
Thisis because he acts not only as the
interface between the customerand the
Business, but, equally important, with other
Divisions —most particularly engineering
maintenance. The scheme has got offto a
good startand can only get better as more
people become aware of the DCSOs role and
the ways in which they can play their partin
improving Data Customer Service.

01-432 9344

Special range telephones

—=maintenance

by John Bright ME/BS4.4.2

Until afew years ago a faultsman attending a
telephone fault would be fairly sure of
encountering astandard 700-type er,
perhaps, 300-type dial instrument.

Things started to change at the end of the
sixties, with the introductionof various types
of press button telephonefirstonto certain
types of PABX and then onto direct exchange
lines (DELs). Atabout the same time, the dial
Trimphone and then the Compact telephones
were introduced to supplement this
‘premium’ range of instruments.

Atthe end of the seventies the special
range of telephones were offered to the
public to meet the demand for distinctively
designed or luxury instruments. Some of
these were originally designedfor use on
foreign networks and have been modified,
where necessary, to meet British Telecom
network and iterworking requirements. The
figure showsthose instruments currently
offered in the special range ; further models
are being considered.

The maintenance of special range
telephonesis covered in 7/ £5 820017 and is
generallylimited tochanging any identifiable
British Telecom parts or the complete
nstrument.

Due to the low penetration of these
instruments in the field itis noteconomic to
stock a large number of non-standard spares,
sorepair and refurbishmentis at present

carrnied out by the manufacturers. Soitis
important that special range telephones are
only maintenance exchanged when proved
definitely faulty.

Mostofthe special range telephones use
similar circuitry to standard 700-type dial
mmstruments and interwork satisfactorily. The
Astrofon and Ericofon 700, however, are
clectronic press button telephones and their
circuitry can give misleading results when
tested by an RSC or by faultsmen. Testing an
Astrefon or Ericofon 700 tele-loop from a
RSC using either the test desk voltmeter or a
multimeter switched to the ohms scale, will
resultin avery high resistance reading
(typically 10.000 ohms). Thisis because the
testing current is insufficient to operate the
electronics in the telephone. They require a
minimum of 20 mA line current for correct
working, butthey will function down to 10
mA with degraded transmission. The best
way of loop testing thesetelephonesis to
measure line current by connecting a
multimeter (switched to 100 mAsscale) in
series with the telephone and one leg of the
line. Thereading should be well within the
range of 20-100 mA. This test can be carried
outateither customers’ premises, exchange
MDF, or RSC test positions with line current
testing facilities (56 -type test desks).

Special range telephones with circuits
similart o 700-type telephones may be used
on 700-type extension plan arrangements.
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Mickey Mouse

Deltaphone

26



Parallel working (although not an advertised
facility) is also generally possible. Due to
their line-powered electronics, the Astrofon
and Ericofon 700 may give transmission
problems if parallel extension workingis
attempted with 700-type telephones. This is
because the transmitter of the lower
resistance 700-typetelephones, shuntsthe
higherresistance special rangetelephone,
which may cause the SRT transmission
circuitto be degraded — or even cut out —
giving no transmissien. This problem is not
uniqueto these special range telephones, as
itcanalso occur when interworking carbon
and non-linear microphones onthe same
extension plan.

Special range telephones are numbered In
the SR 1000 series, and diagrams in the
N4900 range. The suffix A, B, C or D, after
the number indicates the category of the
instrument.

An A or C suffixindicates that a bell, or
caliing device, 1s included whereas a B or D
indicates that there is neither.

A or B suffix also indicates thatitis
surtable foruse on DELs, and C or D that itis
wired foruse on PBX earthrecall extensions.

The special range of telephones on offer to
ourcustomers are, in effect, in competition
with the “illicit” market of exotic and unusual
telephones. By definition they are not
expected to become large volume items, so

incur an extra rental during their five-year
maintenance period. [tis likely that most
customers regard them as items of special
furniture rather than justinstruments.
Faultsmen should make every effortto
retain customers’ confidence inthe specral
range telephones ; precautionary changes
and unnecessary dismantling of instruments
must be avoided. A satisfied SRT customer
may well order further instruments and
recommend them to others, rather than
purchase from elsewhere — especially when
the monopoly is ended. Thisis good
business !
01-4329277

Letters

...callforaTRT119
Can any reader help me please ?

I have anincreasing need fora TRT119
Test Call Sender. The item s obsolescentin
the Vocabulary and stock 1s exhausted.
Enquiries throughout the area and regional
offices have drawn a blank. | would be
pleasedto hearfromanyone who knows the
locatienofa TRT119 whichis, for ene
reason oranother, nolonger required.

RS King. Mtce AEE, M35 Cambridge T.A.
0223353648.

... rheumatic joints

I agree with everything in Bennis Ansell’'s
article 'Better Jointsfor Local Lines’
(MN T6). | tried to introduce this system
nearly ten years ago following a

demonstration by a prominent firm in this
freld. No one seemed interested.

Butthe author misses the point. No
amount of joint sealing will be effective until
the problem of laying cables direct in ground
has been overcome. Once a cable sheath is
punctured the water will getin, and no joint
closures will keepitout. limagine that one
day someone will come up with the bright
idea of putting cables in ducts ! The question
of costs will be raised — but let the doubtful
lookinto U/G MTCE costs, and the
indifferent service to our customers !

JW Dyer, M242, T.E.C. Haywards Heath,
Sussex.

NE/T8.2.5 replies: Information collated
over the years shows that 25-30 per cent of
the D-side faults are due tojointclosure

defects. Since all cables have to be jointed -
ducted or buried — the correct application of
the improved closure methods described will
be of mayjor benefitin reducing this type of
fault. Mir Dyer has a point regarding damage
to burred cable, but statistics indicate that 66
percent ofthese faults occur on unarmoured
cable — many of which are undoubtedly
‘unfilled’, permitting water penetration into
Joints via the cable sheath. It was forthis
reason that cable butt injection was
ntroduced for use on existing unfilled cables.
Now for the future. Following extensive
field trials, which demonstrated that
acceptable fault rates of about 0.04 faults/
working circuit/annum can readily be
achieved, new housing estate practices are
soon to be introduced. Grease-filled
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armoured or annular protected cable, ducted
cable between house and footway, radial
distribution schemes, and so on, will all help.
These practices —when allied with revised
Estate Liaison Officer and cable maintenance
acceptance procedures (Form A349) that are
being introduced - plus maint enance
renewal uplift programmes for existing plant,
should make considerable inroads into
providing a morereliable and secure network.

...on Factory Stock Numbers

The article en page 31 of the Spring 1980
1ssue may cause confusion especially as we
are starting a publicity exercise to persuade
staff in areas/regions to use Factory Stock
Numbers (FSN) where allocated, on all
requisitions sentto FacD. FSNs consist of
eight-figure numbers, the first two digits of
whichindicate the type of item for example
30-— Resistive Devices, 75=:Cradles. There is
no intention at presentto allocate FSNs to
the majority of PP Depotitems.

The numbersshown on the requisitiens
illustratedin the article are PO part numbers
and are in no sense Factory Stock Numbers.
R H H Brent, Procurement Executive
PE/F2.3.1.2.01-2727700 Ext 291.

NEJESH. 4.3 replies: Mr Brentis quite right to
pointout that the photographs show PO part
numbers in the column headed FSN. But
untilallpiecepartsare given such numbers
we are stuck with either the PO part numbers
orthe manutacturer's reference as the only
meansofidentification. Perhaps this letter
will help with the publicityexercise
mentioned ?
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Maintenance News aims to provide a
medium for two-way communication —that
is. between Headquarters and the field. If you
wantto write about anything you may have
seen in Maintenance News, orindeed, about
any maintenance topic, send your letterto:
The Editor, Maintenance News, Room 1230,
207 Old Street, London EC1V 9PS.

Say whatyou like, but the Editor may tone
comments down if he decides to publish.

Do please give your full address.

If you have a contribution to offer to
Maintenance News other than a letter
totheeditor, please forwarditthrough
normalchannels to the Maintenance
News agent for your Region or
Telecommunications Board. Thelistis
shown below. The editorcannot
publish anything to do with current
awards suggestions.

Send your contributionsto...

EASTERN
INTERNATIONAL EXEC.
LONDON

MIDLAND

NORTH EAST

N IRELAND

NORTH WEST
SCOTLAND

SOUTH EAST
SOUTHWEST
WALES & MARCHES

Mr B A Pearce
Mr R G Brown
Mr E Jones

MrD C M Coshan
MrJ Yarborough
MrJ MclLarnon
Mr A Bunnis
MrJ FWood
Mr R Bayfield
MrP R L Evans
Mr C N Grear

S1.14 0206 89588
IN4.3.3.1 01-3536248
Sv8.1 01-587 8000 x7489
SM4 021-262 4052
S1.3.1 0632467408
Sv2.3 023231594
S2.1 061-863 7458
S1.4.11 031-222 2390
SM1 0273201218
Sv1.3 0272295337
S3.2.2 0222391456
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