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Letters.

Distribution policy

While agreeing in principle with Maintenance News | think in these days of
paper shortage and high costs itis a complete waste of PO money toissue it to
every member of the maintenance staff.

Forthe present it remains our policy to distribute to each member of the staff
in the hope of encouraging maximum response from the field. The cost per copy
is quite low, both in materials and in people’s time. | have had many (and would
like more) letters, mainly from AEEs and below, showing lively interest in the
contents ofthe magazine. It looks like becoming a genuine means of direct
communication between THQ and the man in the field. This is what its sponsors
hoped - see the letters from top management in issue one.

E Sanderson, Newcastle

Editor(01-4321380)



Cross-connexion cabinets

The adverse observations of THQ/Sv5.1.1 on the MTR Shelves Distribution
(inissue four) cannot pass without comment indefence! The needto ‘rummage’
for pairs only occurs among E-side pairs and these are colletted and stored to the
side of the shelves. D-side pairs are located in permanent positions onthe
shelves.

The shelftype cabinet was introduced when faults due to loose pins,
disconnected jumpers and low insulation on PC 100 assemblies accounted for a
large proportion of underground service failures. The shelf principle overcame
these faults, increased the capacity of cabinets by 50 per cent, dispensed with the
jumper field, eliminated a tail joint, and showed a considerable cost saving. R G Tungate, MTR/PLX2

I don’t think our comments on the article ‘Cleaning up the underground in
Coventry’ can be taken as questioning the overall benefits MTR have derived
fromthe use of Shelves Distribution. The advantages you claim are fully
accepted. The Coventry article does however, speak of rummaging for un-
numbered pairs and this can occuramongst E-side pairs in shelf-typecabinets if
collets have been lost off spare pairs or if records are incorrect and a pair to be
picked up is already connectedto a D-side pair.

We prefer that both D-side and E-side pairs be located in fixed, numerically
identified positions and this is why Cross-Connection Strips no 1 were
developed. This has the added advantage of being able to replace individual
screw-type assemblies as they become faulty. To minimise the number of
jumpersrequiredwe proposed some time ago that E-side pairs be terminated
non-sequentially and this principle is now appliedin TI A2 C1116. E N Harcourt, Sv5.1.1 (01-432 1378)



Nightroutining

The objective (stated in the article in issue one) of routining every item of
switching equipmenteverynightneeds to be challenged. As a planner | cansee
howmuchextra equipmenthas to be accommodated, ofteninlimited space, as
the quantity of equipment tested per routiner is reduced to meet this objective - to
say nothing of the extra cost. Surely the number of routiners ought to be based on
how many fault dockets can be dealt with next day? There is no pointin
accumulating too many dockets for the maintenance officer to cope with.

The objective of night routining is not to provide a pre-determined work-load
for the daytime, but to remove all service-affecting faults from the system before
the morning build-up of traffic. When a routiner is first operated at night large
numbers of dockets can be expected, but they can be reduced to manageable
numbers by a systematic approach to fault clearance.

Some fully loaded routiners cannot make a complete test of every item each
nightand in these cases the routiner cycle is limited to functional testing on the
week-nights, Monday to Thursday, full tests being done over the weekend. The
SSAC 9relay-setroutiner is a special case, but the same principleapplies: it is
supplemented by the trunk and junction routiner, which makes a daily functional
testofall SSAC 9 circuits, so allowing the relay-set routiner to continue its slower
progress through the relay-sets, making full tests of each, including all limit tests.

There have been some reductions in the maximum permitted loading of
routiners, but further reductions to meet the ‘each night’ objective are not
envisaged.

Service observations

I have no doubt that when firstintroduced, telephone service observations
(TSOs) gave a good idea of the quality of service provided by local exchanges,
because most of the traffic terminated within the exchange of origin. With today's
complex networks, however, so much traffic terminates elsewhere that thisis no
longer so and observations results reflect the performance of the network as a
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H S Garner, N\WTB

K J Henley, Sv6.5.5 (01-432 1348)



whole. Nevertheless, TSO figures are still used for management by objectives
andfailure toreach the target figure brings discredit on the exchanges
concerned.

Itis outgoing service that TSO figures measure and so there is a tendency for
maintenance effort to be concentrated on outgoing equipment at the expense of
theincomingequipmentand service to the customersuffers. True there are
maintenance aids such as call failure detection equipments (CFDEs) and testcall
senders which do help toimprove incoming service; and | have heard that
equipmentis being developed to generate test traffic and provide a better
measure of the quality of service being given. | hope that performance
measurements obtained in this way will, in future, replace TSO figures; but
meanwhile the use of these figures astargets is distorting the application of
maintenance effort and | suggest this should stop.

The TSO procedure was introducedin the early 1930s to measure the quaiity
of the automatic service as seen by the customer - and customers do not as a
rule distinguish between calls of different complexities, except that they tend to
think separately about the STD service, which has been separately measured
since the 1960s.

TSO results are intended to be seen as neutral measurements of our
maintenance efficiency, notas guides for the direction of maintenance effort. In
our complex network we have to find trouble spots by reference centre
techniques (see issue three) coupled, as you say, with the use of CFDEs and test
call senders.

Inthe future we will be introducing the measurement and analysis centre
(MAC) system which will generate programmed test calls through the exchanges
connectedto the centre and produce call failure results separately for own
exchange, local dialling area, and STD calls (see issue three again), and it will be
possible to assess the quality of service incoming to individual exchanges. These
results will become the means of assessing local performance targets in place of
TSOresults. TSO figures will still be taken, however, as measures of the quality of
service seen by the customer.

It will take time for general introduction of the MAC system and meanwhile
we will have to continue to use TSO results for setting targets.

R A Radnedge, LTR/CY

AF Yaxley, Sv7.2.2(01-739 3464 x7717)



Call office maintenance
in Midland Telecomms Region.

Pay-on-answer (POA) coinboxes are more
complexthan older types of coinbox and more
vulnerable to damage and vandalism. This,
together with the modifications necessary for
decimalisation, resultedin a steady
deteriorationin our public call office (PCO)
fault rate, reaching a peak of 26 reports a year
for every CO by 1971/72. Visiting each COon
average once every two weeks cost too much
inlabour and waysto deal with the problem
over and above national equipment
improvement programmes had to be devised.
Thenational programmes dealt with
equipmentmodification and strengthening,
conversion to fluorescent lighting, introduction
of the kiosk no8, polycarbonate glazing and
testers TRT 240 for POA mechanisms. This
articledescribeswhat MTR has done to deal
withthe problem.

Wherever possible, specialised functional
PCOmaintenanceteams have been set up at
the larger centres; usually these are controlled
by specialist Report Control Officers (RCOs) at
Repair Service Controls (RSCs). This has
created staffinterest,improvedjob satisfaction
and more effective control. A Call Office
LiaisonOfficer (COLO) has been appointed
from the existing AEE complement in each
Areato co-ordinate PCO work and to provide
specialist coin box expertise. These officers

form a Regional Call Office Quality of Service
committee whichis chaired by a level 2 officer
from RHQ. The committee meets regularly to
discuss PCO service and problems.

Because RWTs account for
approximately half the reports processed,
attention has been focussed onthem. Analysis
showedthat over 90 per cent were continuous
paytone (CPT), coininserted NU tone (CINU),
cut off after money inserted (COAM) and coin
slotjammed reports. Many abortive visits were
being madetotest PCOs following these
reports, causing staff frustration and poor
productivity. Further investigation produced
positive evidence in one Area, with support
from others, that some 75 per cent of such
reports were not faults at all, but either
deliberate or accidental misoperation by
customers. Arrangements were therefore
made with operating staffto pass CPT, CINU
and COAMreportstothe Fault Reference
Centre (FRC) instead oftothe RSC. Here a
matrix of the fault intake shows the common
location, if any, of severalreports such as a
particular PCO ortelephone exchange. PCO'’s
are not visited at thefirstreport but passed by
the FRC to the RSC or exchange for attention
only if a given number of reports are received
within a certaintime, the number and time
scale being decidedinthe light of local

circumstances. Coin slotjammed reports are
passeddirecttothe RSC and half of these turn
outtobe RWT. As a field trial intwo Areas such
reports are recorded by the RCO but no action
is taken unless a second report for the same
PCO is received on the same day or next day -
thennormal attention is given. Inthis way
abortive visits are avoided inthe majority of
cases where no fault exists or the FRC matrix
suggests an exchange fault.

In some Areas a modified A1053
procedure has beenintroduced. Whenever a
PCO fault history card becomes full itis passed
to the supervising officer for examination. A
cursory inspection shows whether excessive
faults have occurred and whether any special
actionis needed. This could beincreased
frequency of cash collection, replacement or
re-siting of badly vandalised kiosks,
systematic routine inspection, staff training or
identification of equipment requiring attention
or redesign. One advantage of this procedure
isthatall PCOfault cards are inspected at
intervals proportional to the fault rate.

Serviceability checks were made in
several Areas: maintenance AEEs visited
PCOs atrandom on a pre-selected day. Test
calls were made and a questionnaire
completed; this provided valuable information
onthe condition of the installation as well as



realistic quality of service data free from
reports due to customer mis-use.

At exchanges the POA mechanisms used
totest CFCrelay sets were overhauled
regularly every sixmonths.

A prolific cause of service failures, mainly
intermittent in nature, which results in much
wasted effort in overhauling coin box
mechanisms and CFCrelay sets, isthe
production and detection of the end of coin

Ken Mitchell of Leicester attends a fault
atakiosk no. 8

pulse train 60 mS disconnect signal. An
analysis of service affectingfaultson POA
mechanisms in MTR showed that some 11 000
faults a year were attributed either tothe
mechanism ON 3 springset, or tothe mask
springset adjustments which generate the
disconnectsignal. This signal was considered
tobe unnecessary, a circuitmodificationto the
CFCrelay set was devisedtoremove the
facility, and a Regional works specification
issued to modify all MTR's relay sets to

AT 5716. This is still being carried out. The
PCO service of two exchanges now modified
was monitored, and the results showedthat
cut-off reports of this type had been reduced
by half with no adverse effects.

The standard steel conductor handset
cordisinflexible, subject to early fracture, and
difficult tochange. AnMTR design of handset
cordis now being constructedlocally at most
coin-box overhaul centres,and broughtinto

use throughout MTR. This consists of anormal -

handset cord containedin a flexible stainless
steel tube. Experience so far shows thatitis at
leastasrobustasthe standard steelcordand
muchless prone to fracture and vandalism.
Finally Head Postmasters were reminded
oftheimportance of rigidly adheringto
cleaningschedules,soreducingthe
temptation of childrento jam slots with rubbish.

Contract cleaning at some centresis proving
more effective than direct labour.

These measures have combinedto
drastically reduce the PCO fault rate in MTRto
17.8 reports a year for each call office. In
additionthe manhours saved by reducing
abortive visits has not only allowed moretime
for routine maintenance but alsoreducedthe
manhours spentoneach CO.In1971/72,
28.11 manhours were spenton each CO, now
thefigureis 24.69 - areductionof 12.2 per
cent.

R FSmith, MTR/SM 2.6 (021-262 4040)

Some of the measures describedinthe MTR
article are typical of those adoptedin all
Regions. Others are those inwhichMTR is co-
operating with THQ in trials and experiments.
These should not be introduced in other
Regions except on advice from THQ.

D Webb, Sv5.3.5(01-432 9386)



Batteries in telephone apparatus.

As electronic circuitry is introducedinto
customers’ apparatus, such as self-contained
keyphones, subscribers’ carrier equipment,
andfuture designs of autodial, a need has
arisento provide power for operating the
circuits independent of the mains supply. This
has been achieved using nickel-cadmium
batteries inside the instrument, kept fully
chargedbytrickle-charging fromthe line or
froma power unit. On charge, a battery draws
3mAviaa 15 kQ shuntacrosstheline. A
‘throw-off' circuit detects changes inline
potentialand disconnects the charging circuit
foroneminute, forinstance when the handset
is lifted or the line istested by aninsulation
routiner (LLIR) or by the subs app and line
tester (SALT).

Batteries usedinthefirst generation
keyphones made by GECand TMC have been
acceptedas standardfor telephones; they are
4.2Vand7.2Vrespectively giving a current of
15-20 mA onload. Subscribers’ carrier
equipmentuses a similar battery of 10v giving
aload current of the order of 50 mA.

Early versions of these batteries were
made with a shrunken sleeve covering. New
types designed to a PO specification for usein
secondgenerationkeyphones are enclosedin
plasticboxescolour-coded for ease of
identification. The GEC-typeis colouredred
and coded ‘Battery, Secondary no 22’ andthe
TMC-typeis blue and coded ‘Battery,
Secondary no 23'.

Toensure that batteries are fully charged
when issued, a charger-dispenser which can
hold ten batteries has been developed,
something like a cigarette machine. Batteries
are putin at the top and removed from the
bottom after a pre-determinedtime; the
keyphonechargeris coded 'Battery-charger
no 4. Asimilar device is being developed for
subscribers’ carrier equipment.

A drawback of using these batteries is
that there is no way of determining the state of
charge, the voltage remaining constant until it
dropssharply when the charge is exhausted.
The only way to be sure of the state of charge is
to discharge the batteryandrechargefor a
predeterminedtime.

Inour limited experience - two years’
servicein GEC keyphones - nickel-cadmium
batteries have provedreliable and their
estimated life is six to eight years. It is,
nevertheless, PO policy to eliminate batteries
infuture development of telephone apparatus.
This will simplify wiring, the cost of the
maintenance visitto change the expired
battery will be eliminated, and there will be no
need for arrangements to supply fully charged
batteries to field staff.

The keypad Trimphone developed by STC
is to be put ontrial this yearinthe LTR. This
instrument uses a capacitor to store enough
charge from the line to power the electronics,
and itis expectedthat all future self-contained
keyphones will use this type of circuit.

A B Lion, Sv 5.3.2 (01-432 9282)



Identifying
fault~prone
PBXs.

In considering any scheme for preventive
maintenance a method of identifying fault
prone plant hasto be applied. It has been
calculated thatthe customers’ apparatus fault
rate on business connections is about four to
six times that on residential connections. A
high proportion of these faults are at PBXs,
koth on switchboard equipmentand on
extensions.Regularroutine maintenance of
switchboard equipment helps to reduce faults
here butthoughthis has beentried on
extensionequipment noimprovementresults.
Certain extensions are fault prone and these
can be the cause of a high SU fault rate: one
PBX had 53 SUfaultsin oneyearon 45
extensions, 26 on just six extensions. A
concentrated effort toremove the basic cause
of faults at these six extensions would produce
agreatimprovementinthefault rate.

With the present method of recording
faults on PBX and PABX extensionsitis not
easy to identify rogue extensions; relying on
memory aloneto produce a list of high-fault
PBXs is not accurate enough. A simple system
of pin-pointing those installations with a high
faultrateisneeded - such a system has now
beenintroducedatanumber of RSCs inthe
SETR.

A703 fault cards are made out both for
commonequipmentandextensions, exceptin
the smallest PBXs and PABXs where one card
is adequate. One line of the fault card is used
for eachindividual complaint. The number of
linesavailableis suchthatif the cardis
completed within one year further actionis
taken; thisis equivalentto afault rate.of 0.40to
0.50

Briefly what happensisthatwhenthe
RCO makes an entry onthe lastline of the fault
card he notes the date of the firstentry. If itis
within one year the card is earmarked for
scrutiny and an analysis is made of all entries
during the period. To make this simple a
specialform has been devised whichwhen
completed shows at aglance therogue
extensions or apparatus. The fault histories of
theseextensionsarethenexaminedtosee
whether there are any fault patterns which the
primary faultsman may have missed. Using
this simple procedure, information is easily
gainedto enable purposeful and directed
preventive maintenance to be applied.

Using this technique the small proportion
of extensions which produce the majority of
faults are clearly identified, and the trouble is
automatically broughtto light as soon'as
complaints rise above a predetermined level.
Another advantage is that time consuming
detailed analysis is only undertaken when
necessary, keeping labour costs to a minimum.

J AHarrington, SETR/SM2 (0273 201518)



Maintaining
the new
60 MHz cables.

The laying of the first coaxial cable between
Birmingham and Manchester for the 60MHz
FDM systems willbegin atthe end of 1974. A
second cable will follow between Birmingham
and London.

These lead-sheathed, polyethylene-
protected cables will have 18 2.6/9.5 coaxial
pairs.” In tunnel sections, and where they are
fed into surface stations, they will be laid as
three separate six-pair cables. These smaller
cables will have a special ‘alloy B’ lead sheath
and this will also be used for all maintenance
lengths as well as anywhere the cable is likely
to be subject to severe vibration. The alloy
imparts a stiffness to the sheath and helps to
prevent creepage and sag between cable
bearers.

Two 102mm PVC duct ways are being
provided over the major portion of the routes,
buried at 1.2m (double normal depth). Spare
ways for maintenance purposes are being
provided where over-ground provision of
interruption cablewould not be possible.

*A coaxial pair is what was formerly known as a
coaxial tube.
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Providing these cables poses several new
maintenance problems: a very high degree of
serviceability is essentialbecause oftheirvery
high circuitcapacity. Asinitially equipped for
60MHz FDM, every two coaxial pairs (one for
each direction of transmission) can carry up to
10800 circuits, but the cable is being
manufactured to a very stringent specification
so that eventually it may be used in a digital
mode at frequencies upto 500MHz, when its
circuit capacity will be substantially greater.

By farthe greatestproportion of service-
affecting coaxial cable faults is caused by
damage, either by outsiders or by ourselves.
This danger should be reduced on the new
cables as they are being buried twice as deep
asbefore, routed as far as possible clear of
areaslikely to be subjected to civilengineering
activities, and segregated from other cables. In
addition, a polyethylene warning tapeisto be
buried 300mm beneath the ground surface
over the track to deter would-be excavators.

The depth of the ducts, although giving an
extra degree of protection against damage,
has its disadvantages. Accessto the track will
require a relatively large excavation which will
need shuttering. Perhaps we should be
thankfulthatthe practiceadoptedin Japan,
where they have buried similar cables at over
twice our depth, is not being followed.

Every effort will be made to repair cables
on site. The alternative of renewing lengths is
daunting. Forinstance, the cable is being
provided in lengths of up to 550m, requiring
cable drums of 2.7m diameter (nearly nine
feet) and 7200kg weight (over seven tons).
Suitable winches and vehicles are being made

available for dealing with these massive
drums, and arobust2.4/15.8 solid dielectric
interruption cable has been developed.

When a coaxial pair is to be repairedin Situ
it must first be positively identified by following
a strict three-stage procedure in conjunction
with staff at the repeater cases on either side of
the fault. Thisis needed because the coaxial
pairs are random jointed on installation to
prevent joints becoming unwieldy. The
procedure ensures that the coaxial pair tobe
worked onis completely isolated ateach end
of the section and that power cannot be
inadvertently connectedto it. While the pair is
being repaired the remaining working pairs are
still fed with power atup to 1000V, but the
power feeding systemis so designed that
under the most adverse conditionsif contactis
accidentally made with a live conductor the
current is limited to a low level and power is cut
off within accepted time limits.

Inan18-pair coaxial cable, attention will
occasionally be required to the inner layer of
six coaxial pairs. Togain access, some of the
outer layer pairs will have to be pieced-out.
Short lengths of prepared flexible single-pair
coaxial patching cable, which can readily be
jointed in to the obstructing pairs, enabling
themto be moved away from the faulty pair, will
reduce this problem.

Coaxial conductor repairs will be carried
out with the aid of repairkits made up in
packets, comprising special split ferrules,
insulating disks and shrink-down sleeves.
These will enable joints to be brazed and
completed more efficiently than by using
former techniques.



Unlike earlier coaxial cables the first
60MHz cables will not have their repeater
cases pneumatically isolated. Contactors will
be fitted at each case, monitoring both the
case and cable pressure. There willbe a
pneumatic switchtoisolate the case for
maintenance purposes. When low air pressure
causesacontactortooperate, it will extend an
alarmsignaltothe control station, identifying
itself by means of its associated electronic

Cable winch unit

equipment. Timing circuits willbe actuatedand  of the location of the leak to within 200m and of
aprint-outwillindicatethe sequence and the approximate rate of leakage. A more
timing of subsequent contactors operating. preciselocationcanthen be arrivedat on site
From this information estimations will be made




by the preparation of a pressure gradient
graph. The leak will be cleared using existing
techniques.

The repeater cases (CR 6A) to be used for
the first 60MHz cables are very different from
our existing cases, not least in cost. They are
constructed of silicon-aluminium alloy, coated
with nylon, and to guard against damage to the
nylon coating they will be individually
cathodically protected. They will be sited in
modified MR11 manholes and many of them
willthus be normally under water. Their
nominalspacing will be 1.5km with three 500m
lengths of cable between successive cases.
The twointermediate joints will be housed in
modified MR2 or standard MR11 manholes.

The laying of the first 18 coaxial pair
60MHz cables not only means a very large PO
expenditure - we alsoface a considerable

challenge in the external field to maintain them.

D W Finch, Sv56.1.2 (01-432 1306)

Introduction to data transmission
and Datel services.

Data and data transmission have acquiredin
recent years important and specialised
associations with computers and similar
equipment. But read on, for data transmission
inthe modern sense only means the transfer of
information over distances by electrical
means. So the techniques involved are not
entirely unfamiliar to telecommunications
engineers. Indeed it might be saidthat it all
started with telegraphy more than a century
ago. Modern datatransmission makes
increasingly extensive use of the PO tele-
communications systemand all maintenance
staffs have some partto play inits success.

Asintelegraphy, the information to be
transferredfrom AtoBis in coded form; it also
commonly involves machine tomachine
communication, whichis usually less tolerant
than human beings of any shortcomings - but
more of this later. In passing itis interestingto
reflectthat codedtransmissionis pretty oldin
itself - smoke signals and tom-toms might
reasonably beregarded as primitive forms of
datatransmission over a distance.

A particular feature of modern data
transmissionis the adoption of the simplest
way of representing information and
transmitting it, namely by the two-state or
binary method(on or off, positive or negative,
frequency x or y) torecord and transmit the



information, instruction or data.

Taking everyday numbers (digits) asan
example,these are based on 10, the denary
system. They can berepresentedina bihary
formasfollows:

Denary number Binary equivalent

0 0
1 1
2 10
3 11
4 100
5 101
6 110
7 111
8 1000
9 1001

and

999 1111100111

Binary digits are abbreviated to bits and the 0
and 1 elements can, of course, be represented
and transmitted electrically in many ways.
Obviously the various combinations and
sequences of 0and 1 can be arrangedto
representletters (alpha-numeric coding) or
indeed any type of information needed by the
users of bits. It happens that bitsis the
electricallanguage used by computers, for
example when storinginformation on magnetic
tape and doing calculations; and itis probably
fair to say that much of the jargon in data
transmission and services derives fromtheir
close association with computer applications.
But other applications of bits will be familiar to
maintenance engineers in other fields, for

example PCM systems, in which the speech
signals are encoded into bits for transmission
purposes, and at the receiving end decoded
into speech signals. Eventhe method of
identifyinga wire in a cable by testingforthe
presence or absence of a battery is a binary
method of receiving information.

One advantage of the two-state signalis
thatit can normally be readily recognised
through a background of noise, for the signal
representing 0 or 1 is either there or itis not. But
unhappily aninterfering signal which looks like
a0or 1 signal cannot be distinguishedfroma
genuine signal and, unless precautiouns are
taken, can alter the information and cause
errors;for example, if 110101 were the codefor
‘switch on’it might be changed by interference
into 110111, which might be the code for
‘switch off’. So beware of disturbing circuits
carrying data transmissions — they are not so
tolerant as speech transmission of the odd
clicks and bangs!

it will be realised that sending along
sequence of bits would be expensive in circuit
time unless done at high speed: the more bits
per second the greater the rate of information
transfer and the shorter the time the circuit is
used for a particular piece of data. As you
never get anything for nothing, itis a fact of life
that the higher the speed the wider the
bandwidth required of the circuit. Hence low
speed data signals up to 100 bits per second
(suchas0and 1 transmitted as positive and
negative dc signals equivalentto a 50 Hz
square wave signal) can go over a teleprinter
circuit or telex - but a 4800 bit/s data

transmission currently needs a high-quality
speech-band circuit. Of course, itis not
possibleto use dc on such a circuitandthe
binary signals have to be transformed into
voice frequency signals.

These data transmission services are
called Datel services - data over telephone
circuits - although the termis now used more
generally and not limited to telephone circuit
use. Itis a responsibility of the Tele-
communications Business to provide and
maintain effective means by which data can be
carried over the PO telecommunications
system. The data-handling staff,and the
equipment to generate and process the data
are, in general, the responsibility of our
customers.

Inlater issues of Maintenance News we
intend to describe some of the applications of
data transmission andtalk aboutthe waysin
which the PO provides and maintains the
various Datel services.

BN SAllen, Sv7.1.2(01-432 9155)
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Radiophone
service.

Thefirst radiophone service was introduced in
the South Lancashire area in October 1959. It
was a small system, employing five traffic
channelsand one control channel over which
the radiophone operator would call the mobile
customerto set up the connection. Each
channelhad a separate ‘go’and ‘return’
frequency but the mobile had a press-to-speak
key,which madethe system simplexin
operation. A larger system was openedin July
1965 to serve the Greater London area, with
nine traffic channels and selective calling over
the control channel.

With both these systems, the time to setup
acall could be quite long and in built-up areas
they suffered fromignitioninterference.
Neither system could offer the customer
privacy from other mobile customers who
might wish to overhear a call. To overcome
thesedrawbacks and to expand the service to
cater for more customers, radiophone system
IIl, wasdesigned

Radiophone system |11

This system became operationalin
Londonin April 1972; it worked alongside the
original system until December 1972. During
this period new customers were put on system
Illand customers on the old system were
gradually transferred to the new system. By
January 1973, system Ill had taken over the
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whole of the London service and the original
system was recovered.

London radiophone system Il has four
radio stations, three sited at the same locations
as those of the previous system. The fourthis a
new station added to improve the coverage of
central London. The central radio station has
been equipped with traffic channels only, since
the control channel coverage inthe central
area from the outer radio stations is quite
adequate.

Mobile equipment

The mobile equipment usually consists of
twointerconnected units: one unit houses the
transmitter and receiver and is mounted in the
boot or some other convenient place inthe
vehicle; the other unit. which has the channel
selector. handset, on/ off switches and call
button. is mounted on the dash-board. The
mobile equipment is capable of operating on
ten channels, one of which is the control
channel andtheremainder traffic channels.
When the equipmentis switched onand is not
being used for a call, itmonitors the control
channel frequency awaiting its particular
coded calling signal. Each mobile has a unique
five digitradiophone number assignedtoit.

Making radiophone calls

The best way toillustrate how the new
system works is to describe how a radiophone
callis set-up. Following arequest from a
customer wanting a radiophone number, the
operator at the radiophone centre keysinto the
control channel the five digits of the wanted
number. The control equipment converts each
digitto a specific audio frequency tone. The

resulting train of five tones is sent over land
lines for sequential transmission from up to
three of the radio stations for the radiophone
area. To simplify the design of the selective
calling decoder in the mobile equipment an
eleventh tone. called the repeat tone, is used
for the second of two identical digits when
these occur in successionin aradiophone
number

If the wanted customer has his mobile
equipment switched on within the boundary of
the radiophone area, on receiptof a correctly
coded calling signal alamp and a short audible
alarm operate. At the same time the mobile
equipment automatically transmits an
acknowledgement signal tone on the return
path of the control channel to the radiophone
centre. When itis convenient for the customer
to answer he selects an appropriate free traffic
channel and presses his call button. Because
the equipment has received a call from the
operatoritis primed to respond with a burst of
tone at a specific frequency, whichis detected
by the equipmentinthe return path and causes
the response lamp to glow onthe traffic
channel atthe radiophone centre. This
indicates to the operator, who may not be the
one who originated the call, thatthe customer
calling on this particular traffic channel is doing
soinresponse to a callfromthe centre. The
operator asks the customer for his radiophone
number, and finds out from the operator who
has the call in hand the incoming circuit to
which the mobile customer should be
connected.



A mobile customer originating a call
similarly selects a free traffic channel, but in
this case a different tone is transmitted back to
theradio station when the call button is
pressed. The toneis detected and causes the
originating lamp to glow on the traffic channel
atthe radiophone centre. The answering
operatorthen follows the customer'srequestin
theusualway.

Radiophonecentre

The radiophone centreishousedatan
auto-manual centre (AMC) with sleeve-control
switchboards. A number of positions, usually
four, located near the centre of the radiophone
suite, have access to the control channel
equipment. These arethe booking positions
handling incoming calls for the service from
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the public switched telephone network (PSTN).
The remaining positions in the suite, the
controlling positions, handle traffic from the
mobile customers. All positions have access to
alltheincomingcircuits fromthe PSTN and to
thetrafficchannelmultiples.

Control channel equipment

The control channel equipment consists
of two identical four-wire circuits to each outer
radio station, which are used on alternate days.
Each control channel go path has a proprietary
design of sequential tone generator (STG)
which uses solid state transistor-transistor-
logic (TTL) circuitry based onintegrated
circuits. The STGs are located in the control
exchange, whichisinthe same buildingas the
AMC. The digits keyed into the STG are

Landlines

Control channel A

—1STG

Interface
R/S

Control channel B

t———sT1G

code

O/Geccts

Radiophone centre

Signalling
nit
Traffic =
channels p— Signalling
unit

Signalling

Signalling
unit

unit ——&—¢ }

converted into tones which are sentover land
linestothe radio stations. Transmitter keying
signals are also produced by the STG and
sequentially turnthe control channel
transmitters on and off.

Inthe return path of each control channel
is the acknowledgement tone detector. In the
London system this is located at the radio
station and phantom dc signalling is used:; but
in the provincial systems itisin the control
exchange and ac signalling is used.

Different routes are used where possible
forthe A and B control channel land lines to
avoid disruption of the service by cable
breakdowns.
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assigned to each radio station is related to the
amount of traffic the station handles. There are
also A and B control channel transmitters and
receivers at the radio stations, except at the
central radio station of the London system,
which has no control channel equipment.

Test mobiles

Two test mobiles, which are modified
maritime VVHF transceivers capable of receiving
60 channels, are sited within the radiophone
area, usually at the control exchange with their
aerials mounted on the roof,

One of the test mobiles is permanently
tuned to the control channel and is given a
special radiophone number. An operator can
check whether a particular radio station is
radiating the control channel by inhibiting the
other radio stations of the system using a
special key in the switchroom, and then keying
the radiophone number of the test mobile into
the control channel equipment. If the
equipment in the control exchange and the
appropriate land line and radio station are
functioning correctly the operator gets an
acknowledgement signal back from the test
mobile in the usual way.

The second test mobile acts as a standby
for the firstand is also used for routining the
traffic channels and other maintenance
purposes.

Maintenance and repair

Radiophone customers can either hire
their mobile equipment direct from the
manufacturers, or buy it outright. Although
equipment is built to meet a PO specitication, it
is the responsibility of the customer to ensure
that equipment is repaired and maintained.

The radiophone equipment atthe AMC,
control exchange and radio stations is
maintained by PO staff except for the
proprietary STGs. These have been placed on
a short-term maintenance contract with the
manufacturer, because although they are
highly reliable they are also complex; and
because there are, at present, few of of them.
During the period of the contract PO expertise
will be developed so that STGs also can be
maintained and repaired by PO staff.

Expansion

Radiophone system Il has been operating
inthe South Lancashire radiophone area since
December 1973. The original system there still
has a number of customers on it but these are
being gradually transferred to the new system.

The Midlands radiophone service, which
serves Birmingham and Coventry and their
environs, opened in August 1974. A further four
radiophone systems are planned to openinthe
near future to serve South Wales and Bristol,
South Yorkshire, Newcastle and Teesside, and
Glasgow and Edinburgh. It will be possibie for
any customer to use his radiophone in any of
these areas but he may find that the number of
traffic channels available to himin certain
areas may berestricted compared with his
home area. Each customer is issued with a
channel selector card that shows which traffic
channels are available when travelling outside
the home area.

R P Burns, Sv6.5.83 (01-432 1302)
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The PO wideband
cable TV distribution scheme.

Since the PO entered the cable television field
inthe mid-1960s it has gained considerable
experience in the development of distribution
schemesofthistype. The PO has the
advantage of being able to share duct space
and other external hardware betweenthe
telephonenetwork and the new TV cable
system; but so far the cable TV systems have
been restricted to new town developments.
The first scheme was based on the use of
frequency division multiplexing (FDM)
technigues on coaxial cables capable of
transmitting frequencies up to VHF. Introduced
at Washington (NETR) and followed by Irvine
(Scotland) and Craigavon (Northern Ireland),
allthree systems distributed TV signals to
subscribers’ premises at VHF - suitable for
reception on 405-line standard receivers or
modified 625-line UHF sets. With the planned
phase-out of 405-line sets and the large
increase in single standard 625-line UHF
monochrome and colour receivers, itwas
decidedthatdistributionto the subscribers at
VHF was not satisfactory in the long term.
Thereforein 1972 a hybrid scheme was
evolved at Milton Keynes (ETR) based onthe
VHF systems for main line working, but
distributing TV signalsto the subscribers at
both 405-line VHF and 625-line UHF; this
allowed most commercially available
receiversto be used without modification. The

18

hybrid scheme proved to be very successful
and subsequently plans have been made for
the conversion of the existing VHF systems to
hybrid working. The following description is
based on the Milton Keynes hybrid scheme.

Atpresentthe systems arerestricted to
the distribution of normalbroadcast TV and
radioprogrammeswiththe possibility of
additional local interest and educational
channels being available in the future.

The System

The TV andradio signals are received ‘off
air' ata carefully located aerial site called the
headend. The headendis a mast, usually 30m
high, with individual channelantennae feeding
down to modulators, amplifiers and combining
units. The signals are transmitted along the
main coaxial highways from the headend at
VHF (30-270MHz). Thereason VHF is used is
thatthe transmission loss at UHF is high and
thereforethe UHF portion of the system is kept
to a minimum; translationto UHF takes place
near the subscribers’' premises. The main
highways have widebandamplifiersplaced at

.approximately 400m intervals which are dc

power fed along the coaxial cable. The
maximum number of amplifiers used intandem
isat presentlimited to 12 by system
transmission parameters. The translators,
which can supply upto 80 subscribers’ outlets,
retranslate the incoming VHF signals to UHF

(450-750MHz) for distribution to subscribers.
Allline equipment is mounted in footway
boxes, cabinets or in specially made cavity
wall boxes in subscribers’ outside walls. The
whole scheme uses underground cable
distribution terminating on a standard double
socket TV/FM radio outlet plate inside the
subscribers’ premises.

Maintenance

The PO must provide a good service for
the TV systems as subscribers are usually very
soon aware of system faults. The maintenance
team relies mainly on subscribers reporting
faults to a centralised fault control to locate
failures. As viewing times do not coincide with
normal PO working hours, serious faults
affecting many subscribers have to be dealt
with by call-out. The high percentage of faults
reported as system faults which subsequently
prove to be subscribers’ receiver faults will
have to be accepted as normal for this type of
maintenance until a solution to this problem
can be found. Single faultreports are usually
attended to within 24 hours. Most faults other
than obvious system faults usually require
visits to subscribers evenif only to satisfy the
subscriber of the availability of system signals.
Todothis portable TV receivers are used
including a colour receiver for colour faults.
These monitor sets are also used to make
routine observations of picture quality onthe



system. The day to day maintenance man also
uses a sophisticated level-measuring set
when faulting or doing routines.

Tocheckoverall performance of the main
highways a sweep frequency measurementis
made at six-monthly intervals. The sweep
frequency generator is plugged into the
headend in front of the launch amplifier at off-
peak viewing times and measurements made
progressively along the routes using an
oscilloscope at amplifier points. Any
necessary adjustments can then be made for
gain or equalisation down theroute, keeping
the system within the accepted transmission
limits.

The line equipment has so far provedto be
reliable, the few major failures being due
mainly to external causes such as cable
damage by digging equipment or amplifier
flooding during a storm.

Future development

The aim for the future is to move towards
an integrated local communications network of
which the coaxial type of cable system could
form animportant part. One of the latest
developments of interest to maintenance
engineersisthe use of a ‘back path'through
the systemfor sending back informationto the
headendinthe reverse directiontonormal
transmission from the peripheral distribution
points. When this facility isinitially provided it

will be used to transmit system alarm
information to the headend.

Cable television will continue to expand
from the 2 000 000 subscribers already on
various commercial systemsin Great Britain
today, and the PO will continue to take interest
in allnew aspects of local network
communication.

A WJ Wilson, Sv 7.2.4 (01-432 1326)
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The
transit network.

Toprovide full national STD access itis
necessary to route some calls over more than
two GSC to GSC links intandem. On such
routingstransmission losses must not exceed
the 7dB maximum permitted; the number of
routing digits generated by controlling register
translators must not be more than six; and the
post-dialling delay must not be appreciably
longer than on other STD calls.

Thetransit network is designed to meet
theserequirements. Itis a four-wire switched
network using TXK4 exchanges as transit
switching centres (TSCs). The transmission
losses in the network are GSC - TSC 3.5dB
and TSC - TSC 0dB. The line signalling
systems used are signalling systems AC11

(SSAC11),DC3(SSDC3)and AC12 (SSAC12).

These systems are similar to SSAC9, SSDC2
and SSACB8respectively, exceptthat there is
no pulsing element. Routing information and
supervisory signals are transferred by
signalling system multi-frequency No. 2
(SSMF2)in which each digit and supervisory
signal comprises two pulses of 80mS duration,
each pulse being a combination of two tones
between 540 and 1980Hz.
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Structure of the network

The transit network has been engineered
to carry traffic which cannot be economically
routed over two GSC to GSC links and the
small amount of traffic which cannot be routed
over two links because of limited translation
capacity. The country has beendivided into
ten main switching centre (MSC) areas. Each
MSC s connected to all other MSCs by 0dB
loss circuits. Every MSC area, (exceptthe
London MSC area) is subdivided into districts
each with a district switching centre (DSC). A
DSC has a0dB loss route to its own MSC and

toany other TSC if aroute is justified by the
traffic. Every GSC has anincomingand
outgoing route with 3.5dB loss to its home TSC,
which may be either a DSC or MSC. Routes
may be provided to or from other TSCs if
justified by the traffic.

There will eventually be 39 TSCsinthe
network. London MSC is divided into separate
incoming and outgoing units and does notact
as anintermediate TSC. Itis designed to
handle originating and terminating traffic for
the London central switching units and sector
swtching centres.
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Settingupacall

A call routed over the transit network
progresses as for an ordinary STD callupto
the pointwherethe GSCregisterappliestothe
translator for a routing. The translator
recognises the national code as one needing a
transit routing, instructs the register to
associatea SSMF2 sender/receiverand
provideslocal routing informationtoroutethe
callto an outgoing TSC circuit. In Director area
centres the need to associate an SSMF2
sender/receiver is signalled to the magnetic
drumR/T by the outgoing line relay set.

As soon as anincoming junctor atthe TSC
is seized, aregister and SSMF2
sender/receiver are associated withit. The
TSC and GSC sender/receivers check that
they are associated by exchange of prefix
signals; the TSC thenrequeststhe GSCto
send the national A, Band C digits(the first
three digits after the STD prefix 0) in MF form.
The GSC sender/receiver converts the
Strowger digits stored in the register to MF form
and transmits themtothe TSC. The TSC
register uses thisinformation toroute the call to
the appropriate outgoingroute andthe TSC

common equipmentis thenreleased. Further
TSCsonthe routing repeat the above
sequence.

When the callreaches the objective GSC
theincoming line relay set is associated with
anincoming register translator and SSMF2
sender/receiver. The incoming R/T calls for
digits from the originating GSC one atatime,
commencing with the C digit of the national
number. This digit determines the routing to the
appropriate charge group; subsequentdigits
route the callto the called subscriber. The
common equipment at the originating GSC is
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released onreceipt of a number-recieved
signal from theincoming GSC, the callis then
switched through from subscriber to
subscriber and the incoming GSC common
equipmentreleases.

A repeat attempt facility provides for one
automaticrepeat attemptto be made to setup
acallifitfailsafterthesender/receiveris
associated withtheregister at the outgoing
GSC.

Implementation

At the time of writing (September 1974)
there are 27 TSCsin service and two ready for
service; 253 GSCs have outgoing transit
accessand 254 incoming transit access. As
yet,however, the amount of traffic being
carriedis low compared to the network
capacity because not all translator strappings
have been done at GSCs and many dialling
codebooklets await revision.

Maintenance and surveillance

Maintenance policy for the network
requiresautomaticroutiners for the main
service-affecting items that are provided in
large quantities. Certain of these routiners are
backed up by manual testers for faulting
purposes. Where routiners are not justified
manualtesters are or will be provided.

The TXK4 TSCs each have an automatic
faultdetection and print-out system which
monitorsthe progress of all calls through the
TSC.

Allline circuits are routined by a trunk and
junction or trunk circuit routiner applied to the
exchange side of the outgoing line relay set or
junctor. These routiners pass test calls to
answering sets inthe destination exchanges
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and check the transmission loss.

Equipment Manual Routiner
tester

GSCregister/translator TRT130 Register

(MF functions) routiner MF test
unit

GSCIncoming TRT118

register/translator

GSC outgoing SSMF2 ~ TRT116  Register

sender/receiver routiner MF test
unit

GSCincoming SSMF2  TRT118

sender/receiver

TSCincoming SSMF2  TRT213

sender/receiver

GSClinerelay sets TRT65B AC9/11

SSAC11

GSClinerelay sets TRT165"

SSDC3

TSCjunctors SSAC11  TRT209

TSCjunctors SSDC3 TRT210*

GSC-TSCsame TRT211*

building junctor

TSC - GSC same TRT212*

building relay set

*These testers are not yet available.

Trunk Maintenance Control Centres
(TMCCs) are provided at all GSCs and gain
access to outgoing transit circuits in a similar
manner as to all other trunk circuits. The TMCC
testing positions are provided with the extra
equipment necessary to route a call using
SSMF2. Similarly ata TSC standard TMCC
facilities are provided except that all equip -
mentis for four-wire access. The method of
use of these facilities is givenin T/ £13 D1040.

The network is provided with trafficand
service metersto keep a check onthe
performance of the network. T/ A6 G4013
gives details of meter provision for equipment
at TSCs.

In outgoing equipment at GSCs each
SSMF2 sender/receiver is provided with
‘seizure’and ‘repeat attempt’ meters. Whilst it
is not possible to determine the number of
successful or failed calls from the meters, the
ratio of seizures to repeat attempts can be
determined for each sender/receiver. By
comparison between sender/receivers one
with an abnormal failure rate can be detected.
When interpreting results it has to be
remembered that a call uses a different
sender/receiver for the repeat attempt when
thefirst attempt fails.

Inincoming equipment at GSCs a ‘first fail’
meter is fitted to each incoming
register/translator. When a callfails the
register/translator prepares itself for one of
two functions on the next calland operates the
meter. If the next call fails the
register/translator locks out of service; if the
callis successful the first fail mark condition is
removed.



Quality of service

The in-built security features of the
system, for example the ‘compelled’ signalling
between registers, the low fault liability of the
TXK4 switching units and the automatic repeat
attemptfacility, minimise the effect of plant
defects on service. Maintenance procedures
have been devised to limit the period during
which faulty equipmentis likely toremainin
service. Initial field trials have shown thatthe
quality of service obtained over transit routings
is comparable todirect STD routings, provided
equipmentis tested atthe recommended
periodicities.

Transit performance is unlikely to be seen
fromtelephone service observations (TSO)
‘STD Originated' results because of the small
number of such calls represented inthe
sample. Animproved measurement will be
available when the measurement and analysis
(MAC) system becomes available from 1976.
Inthe meantime we lack day to day assurance
that an acceptable quality of service is being
experienced by customers using transit
routings. Uncontrolled test-call sending would
undoubtedly overload the network and resultin
aworsening of service, and suitable monitors
torecord the results of live traffic are not
available in quantity.

An interim solution to this problem is being
sought butfrom our own field assessments we
have concludedthat a satisfactory service
results whenroutings are applied as
scheduled and fault print-outs are followed up
intelligently.

A J Crome Sv7.2.3(01-432 1360)

Internal self~inflicted

Issue two of Maintenance News carried an
article about self-inflicted wounds in the
external field. The same sort of thing
happens witheguipmentmaintenance and
in most cases it arises directly or indirectly
as aresult of construction work. This does
notmean that we do notinflict a few
wounds ourselves but we should be able to
do something aboutthosewithinourown
organisation;itis much more difficultwhen
you haveto bringinfiuence to bearon
people in other parts of the business.

The external maintenance problem has
one main aspect - damage to cables.
Equipment, on the other hand, is subject to
attack on manyfronts. Examples come to mind
atonce andin most cases they show that
anyone concerned withinternalmaintenance
in Areas, RHQs or THQ has an additional job to
do —tomakesurethathis colleaguesin other
disciplines are not doing anything making good
maintenance more difficult orreducingthe
quality of service.

The following are just examples, no doubt you
can think of others:
1 Delay in completing works specification
modifications because of the pressure

put oninstalling additional multiple and

calling equipment.

2

wounds.

Taking traffic recorders and routiners out
of service unnecessarily during
construction work and, when itis
necessary, failing to bring them back into
service as soon as possible.

Inadequate design or installation of
ventilation or cooling plant resulting in
maintenance staff leaving windows open.
Of course we cannot always blame
faulty design or installation -
maintenance staff have been known to
operate this sort of plant incorrectly.
Gradual erosion of maintenance space
because of shortage of floor space for

‘equipment.

Shared service, with allits disadvantages
from a maintenance point of view. We
have not put sufficient effort into
de-sharing or avoiding shared service
for new supply. The new class of work for
de-sharing willmove this work fromthe
CS productivity index so we should now
be able to put some pressure on our
installation colleagues toreduce the
number of shared service lines.
Regrading work carried out without
regard to peak traffic periods - some
gradings are large enough to justify the
equivalent of an A60 procedure before
regrading takes place.
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7 Delay inintroducing partially skipped
gradings as a solution for varying
unbalancein gradings. In spite of the
obvious service advantages on certain
gradings THQ departments have been
delaying us for fartoolong. (There are
serious doubtsaboutthe cost of using
PSG in existing exchanges — Editor.)

8 Provision of expedient multiple and
callingequipment withoutregardtothe
intermediate switching capacity. No one
likes equipment waiting lists, but we are
supposedto give first consideration to
existing customers.

9 Inadequate house-keeping arrangements
duringconstructionwork - poor dust-
proofing, storage or unpacking of
equipment in working space, litter left
about by contractors’ workmen.

You will probably be able to think of many
otherwaysin which colleagues cause
maintenance problems; but the more you think
aboutit, the more you have to accept that
maintenance people have to keep an eyeon
other people. Thisdoes notjustmean
maintenance staff on the exchange floor -
maintenance men working in Areas, RHQs and
THQ are all in the same situation.

F Haworth, NETR/S1 (0532 37591)
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Location of microphonic noise
in Strowger exchanges.

This article is based on the report of a field
trial to detect microphonic noise generated
within Strowger exchanges.

The field trial started in 1970 at six
exchanges with varied line capacity, type of
equipment and general environmental
surroundings. The object of the trial was to see
whether a suitably designed device for
detecting the noise generated within a
Strowger exchange was a practical
proposition. It was hoped that the results would
provide information from which bank cleaning
frequency could be determined.

On behalf of Service Department, TDD
developed a small detector unit using
transistors andintegrated circuit components;
this unit was associated with a modified
artificial traffic equipment, TRT 32. The TRT 32
was strapped to generate mostly local calls.
Calls on which noise was recognised and the
alarm operated were regarded as failed calls.

Throughout the trial at most exchanges
the detector equipment was used for one week
in every four inthe hold and trace mode so that
acall whichregistered noise could be held for
tracing to locate the source of the noise.
Selector banks were left uncleaned, all at some
exchanges but only a limited number at others
to comply with local requirements.

Initial problems were encountered
because of faulty components in the detector
unitand inadequacy of test facilities and
procedures; but these were overcome and
eventually the equipment was as satisfactory
as the detector design allowed.

The noise detector was used at a level setting
of -35dB, which was considered adequate to
recognise noise but not loud enough to cause
inconvenience to subscribers. Noise faults
were recognised at some exchanges but not at
others. In many cases when noise was
recognised by the detector unitand the circuit
held fortrace it was foundto be virtually
impossible tolocate the source of the noise
generated.

Atthe very beginning of the trial some
180 000 calls were passed of which only 812,
or 0.45 per cent, failed because of noise. As
this was during the period when faulty detector
unit components were found the results were
not considered reliable. During subsequent
use of the equipment 171 500 calls were
passed of which 226 failed. Out of these
failures, 178 were recorded as FNF. Finally, of
the total of 226 failures only 15 were
considered by the maintenance staff to have
been due to either dirty bank contacts or low
wiper to bank contact pressure. Ofthese 15
faults, slightly more than half were on routes



where selector banks had been cleaned.
Fromthese resultsit was apparent that

only 0.132 per cent of calls failed through
noise. For noise due to wipers and/ or bank
contacts the results gave a failure rate of
0.0087 per centor 1 callin 11 500. These
figures were rather disappointing, especially
considering the effort expended by staff, both
localand THQ. Itbecame clear that the use of
the noise-detecting device on a nationalbasis
could not bejustified. More sophisticated
equipment, which could recognise a series of
shortduration‘spikes’ of noise which may

- occur atvarying levels, may be the answer.
However, at this stage further development
testing and subsequent production cannot be
justified.

JAWood, Sv6.5.6 (01-432 1344)

Delay action fuse
for motor uniselectors.

A major problem with motor uniselector group
selectors (MUGS) is theirtendency to stall in
service and burn out the stator coils. The
causes of stalling are well known to the
experienced maintenance man - dirty banks,
worn latch details, idler gears and soon - yet
they sometimes escape attention in normal
routine maintenance.

To prevent the coil burn-out problem we
have developed a delay action fuse in the form
of an‘N'link - see figure. This fuse has similar
characteristics to a heat coilandifit carries
excessive currentand hence generates more
heat than the heater wire can dissipate, it
causes a small solder jointto melt. As both
heater and coil spring are under tension, the

joint separates and the circuit is disconnected.

In severe circuitfailure conditions when the
current flowing in the circuitis abnormally high
the heater also acts as a fuse wire, and
ruptures ina very shorttime.

The design limits for the rating of the fuse
had to fulfil two requirements, firstly to protect
the coil when the mechanism stalls and
secondly, to enable the mechanismto hunt
freely for a number of revolutions in rapid
succession whenthe mechanism is being
automatically routined or a test for correct
speed is being made. Infact, the original
current measurements taken on a sample of

Delay ‘N’link fuse
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MUGS indicated a normal running current of
700-800mA. When the mechanism stalled the
currentrose toabout 1A. This information was
passed to the fuse element designers, K E
Beswick Ltd of Frome, Somerset, who
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recommended a fuse rating of 315mA, with a
rupturing time delay of about 12 seconds when
carrying 1A. The prototype 315mA fuse was
installed andtested under working conditions
and was found to be perfectly satisfactory in
everyrespect; the time delays for the fuses
rupturing were very near the theoretical design
figures. Itis difficult to say exactly when a stator
coilis damaged or even weakened as a result
of 1A flowing through it, and consequently the
fuse time delay is somewhat arbitrary. We tried
a small number of the 315mA fuses in service
for about one month. During this period we
looked at the burn-out times of stator coils in
service when carrying 1A, and the results
showed that the delay could be extended to 20
seconds without any measurable electrical
damagetothe coils. Thisincreased delay
period meant that the fuse rating could be
increased to400mAwitharupturedelay time
at 1A of 18-20 seconds. This new element fuse
was tried out in quantity at Cambridge trunk
exchange, and the trials have shown that it is
the complete answer to coil burn-outs. We now
have 2500 MUGS with these 400mA fuses
fitted and in service, and more on order. The
rupturing of the fuse is of course indicated by a
normal release alarmin the exchange. Fitting
these fuses does not mean that we can neglect
basic cleaning and routining functions on
MUGS, but it does give us a chance to catch
those rogues slipping through the
maintenance net.
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We would like to acknowledge the help of
K E Beswick Ltd and our colleagues in
THQ/Sv 6.5.6 and Cambridge Area in making
this a successful project.

B A Pearce,ETR/S 1.1.1.(0206-89307)

Thefuse fitted intothe MUGS between test points 5
and 6 and therefore in series with the 50V supply to
the latch and stator magnet coils.

The comparative size of ‘N’ link type fuses - the fuse
in the centre of the figure has blown. The rupturing of
the fuse isindicated by the spring recoiling into the
end cap and becoming invisible.




A shelf of MUGS with two delay fuses fitted. second
and third from left.




Maintaining the

international telephone service.

Atpresentthe international telephone service
handles some 500000 call demands daily,
including both subscriber-dialled (ISD) and
operator-controlled calls. Only about 30 per
cent of these calls, either outgoing from or
incoming to this country, are successful - in
that the called subscriber answers and
revenue is collected for the call. There are
many reasons for this low success rate: calls
may fail due to subscribers - perhaps the
caller dials incorrectly or the called subscriber
does not answer, or is engaged; calls can fail
because switching plant or line network
capacity is insufficientto meet the demand;
and calls can fail from faults and design
weaknesses, and from abnormal congestion
induced by international events.
Onaninternational call there are four
elements in the call set-up. First, thereis the
originating local exchange and the route via
the national network to the international
switching centre (ISC). The second
componentisthe ISC and its line network to the
coast or to the earth station; then the cable or
satellite linking with the coastal or earth station
in the distantadministration’s network. Thirdly,
thereis the distant ISC and, finally, the national
network and exchanges in the distant country.
Soto make aradical improvementin our
overallsuccessrate we must eliminate
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congestion and reduce faultincidence within
our own national and international
responsibilities, and persuade other
administrations to do the same. There is a high
degree of agreement and co-operation
between administrations and it is recognised
that the expansion of ISD brings fresh
problems to light, all requiring speedy solution.

Itis notintended to deal here with call
failures resulting from subscribers' errors or
even to define what percentage of calls
successfully setup oughttoreceiveananswer
signal.Instead we shallexamine switchingand
network congestion, and then see how vital
efficientmaintenanceis, both nowandinthe
future.

The current positionis that Faraday and
Wood Street ISCs in London, together with their
associated manual International Control
Centresin London, Brighton, Leicesterand
Glasgow, handletheinternationaltrafficto and
fromthe UK. Atthese centres there has been,
for some years now, a shortage of international
switching capacity, international circuits and
operating staff. Many circuits are carrying
more than their design loading and current
statistics present disturbing facts. For
switching plant at our own ISCs relief will
shortly be available and there is now no
shortage of international terminations

available for connection: steps are being taken
to connect more into service justas soon as
manpower resources permit and other
administrations can co-operate. There is stilla
substantial shortage of terminations in the
ISCs for national junctions for certain classes
of ISD traffic - from London in particular - but
again there should be no shortage by the end
of 1974, when two further ISCs, Mollison and
De Havilland, at Stag Lane in Edgware come
into service. Switching capacity foran
additional 4200Erlangs oftrafficwillthenbe
introduced intothe system, and the total
capacity of the international telephone service
willrise from its current value of about 5000E to
over 15000E within the nexttwo years or so. If
our own national network, and:those of distant
administrations, are able to meet this
expansion there should be fewer call failures
resulting from shortages in plantand network
capacity. Bilateral meetings with other
administrations do take place regularly to
resolve planning policies and regularise
mutual maintenance activities. There is also, of
course, close liaison between ETE and NPD on
national network aspects.

What then is required of maintenance
staff? They must be constantly aware of the
needto maintain the currently well-overloaded
International network - and access to and from



it - atthe highest possible level of

efficiency. Access to and from the international
network takes us rightinto practically every
GSCinour network andinthe case ofthe LTR
into trunk and local director exchanges for
incoming international traffic. During the past
year or so, ETE has tried to improve both
maintenance efficiency and call handling
capacity: at Faraday and Wood Street, a
measure of success has been achieved. This
istrue also of many international routes.

Some international route and distantend
performances still mar the overall
achievement and this is because repeated
attempts by ISD customers to complete calls
over congested routes overload the ISC
common control equipment and occupy
‘pooled’ items such as registers, tothe
detriment of service on other routes.

Itis vital that all national trunks and
junctionsto ISCs are regularly tested and
serviced following Tls and other instructions. It
is equally important that equipment at GSCs
involved in the setting-up of ISD calls - ISD
registers, calltimers and so on - are
maintained to function efficiently with minimum
out of service time. Inthe currentsituation, any
item of equipment out of service or not
performingcorrectly may seriouslydegrade
theservice. The AC11/MF2 equipment

installed at GSCs, which frequently completes

international calls over direct routes or over the

national transit network, is another area of
plantrequiringspecialmaintenance attention.

AtFaraday ISC we now have the following
facilities available:

a testnumberrelay setsto assistthe
regular functional check of ISD access
trunks from any GSC - access code
44123,

b efficiency measuring devices capable of
assessing areas of fallibility;

¢ anearly continuous outgoing service
monitoring system using International
Accounting and Traffic Analysis
(IATAE) equipment.

When day-to-day difficulties involving ISC
equipment do not appear capable of quick
solution using normal channels, contact may
be made directtothe International Service
Co-ordination Centre (ISCC), which has both
the expertise and equipment necessary to
undertake investigations of a special nature.
Telephone numbers are: 01-236 1950;01-
236 2486;and 01-236 4262 x164/5. The telex
numberis 88 87 65.

At Wood Street ISC the following facilities
are available:

a testnumberrelay sets - access code
44 080 (invertedringing);

b 800Hzreferencetone - access code
44081,
¢ trunk andjunction routiner answering
equipment - access code 44 083,
balancedtesttermination (600 ohms) on
transmit and receive pairs - access code
44 084;
e automatic transmission measuring

facilities - access code 44 087,

f facilities equivalenttothose at Faraday,

items (b) and (c)

Asinthe case of Faraday, the services of the
ISCC are available when difficulties cannot be
cleared inthe normal way.

Duringthe last quarter of 1974 Mollison
ISC will be brought into service and this will be
quickly followed by De Havilland ISC. Mollison
ISC has been designed to handle calls that
require no UK operator intervention. It willdeal
with calls to and from a maximum of 14
countries with each of which the UK has
substantial community of interest. De
Havilland ISC will cater also, along with Wood
Street ISC, for all other routes.

There are substantial retrunking and
regrading works to be done at many UK
national centres. These works presenta
hazard to efficient maintenance andindeedthe
multiplicity of ISCs - both in this country and
abroad - do present more complex problems
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to maintenance staff than those of the internal
network. Many GSCs will have a single grading
giving accessto two or three ISCs, and there
are added problems of overflow and alternative
routings, access over transit routing, and so on.
At some of our ISCs, computerised
performance-measuring equipment monitors
live traffic so that fault patterns can be seen
developing; and very soon ETE will be able to
provide this assistance in the location of plant
contributing to poor performance. There is also
available, at Wood Street ISC for example, call
progressindicatorequipmentwhich helpsin
the analysis of signalling difficulties on AC9
and AC11 routes. We also havefacilities for
alarmsif routes depart from standard
performance figures. Manyinnovationsand
novelfeatures are planned which willassistall
facets of maintenance. Nevertheless,a
satisfactory service is dependent on the full
co-operation of all maintenance staffboth at
home and overseas. Thisis our objective and
progressisbeingachieved.

R W Button, ET10 (01-432 3526)
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The TSR ~ friend or foe.

Notlong ago in Hello Girl, the PO magazine for
PBX operators, anindependent freelance
journalist described the work of a typical
Telephone Service Representative, or TSR. He
pictured a helpful, cheerful and positive
person, doing a valuable job in educating PBX
operators to make the most effective use of
their PBX and the telephone system.

Yet ona visit to one of the Regions at
aboutthe sametime,commentswere heard
suggesting TSRsto be a species of female
dragon, whose single aim in life was to find fault
withthe work of honest maintenance
engineers. Which view is correct, we
wondered.

John Briglin, of the THQ group responsible
for TSR activities nationally, says: “Our view is
that the TSR does an often difficult job as a
trouble-shooter. And if anyone feels that the
TSRis only out to stir up trouble, he should ask
himself which is preferable - a friendly tip-off
from the TSR that something is wrong and
trouble may be brewing, which gives us a
chanceto sort things out locally. Or a massive
‘drains-up’ operation when a complaint gets to
Flag Case proportions.”

Mrs Rosemary Price, TSR,
Guildford Area.

But, as John Briglin explains, it really
should never come tothat. Like the repair
service engineer, the TSR often goes in cold on
a customer visit, not knowing just what
difficulty or misuse may have to be sorted out.
She may be calling atthe customer’s request,
oron aregular routine visit. Or she may be
helping in the commissioning of a new PBX
installation, and expected to be the PO expert
with the firm’s directors hovering nearby,
understandably concerned that the new board
shouldjustify the money spentonit. The TSR
may not even have aninstruction book if the
PBXis a newtypeinstalled for the firsttime in
the Area. That, surely, is a situationthat any
engineer can recognise and sympathise with.
Infact, unlessyourlocal TSRs are very
different from those we've met, you probably
know her as a useful, knowledgeable, but
intrequently seen member of Service staff. So -
just whatis her job?

Her work is described in T/ D6 £4701 as
‘maintaining contact with customer PBX
management and staff; advising and training
generally; dealing with complaints; in short,
active as atrouble-shooter, ideally anticipating
problems before they arise.’ As already
mentioned, special responsibility falls on her
when new PBXs are opened. Perhaps
inevitably, on engineering aspects, most of her

contacts are with construction and repair
service staff. Exchange maintenance
engineerstendto become involved in the more
protracted problems, for example the
persistent complaint of ‘incoming difficulty’ that
can be so frustrating to pin down. But thatis not
the TSR's fault; she just happenstobe at the
sharp end.

Let's face it. Any TSR tactful enough to
convince, say, a Managing Director thatheis a
dialling-illiterate knows that there is no pointin
conflicting with her own colleagues, and
particularly not with the engineers. If,
occasionally, your TSR becomes exasperated,
well, don’t we all? Don't forget she has
considerable pressure on her attimes just like
engineers.

Re-reading some notes onarecent
meeting with TSRs in one of the most hectic
sections of Central London, itis clearthat they
were not short of comments, opinions and
criticism about many different aspects of the
telephone service. But when the subject of
engineers came up, they were for the first time
unanimous. “Our engineers are very good”,
they said, and gave numerous instances
where maintenance men had bailed them out
indifficult circumstances.
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Cooperation is a two-way street, and here
are afew suggestions. Be helpful, but not
‘pushy’ with advice and in sharing your
technical knowledge. For example, when that
new and unusual type of PBX opens in your
Area. If relationships are a bit edgy, be the first
to offer the olive branch. And always be ready
to compare notes with your TSR; she may have
justthe clueyouneed. And that hint about
potentialtrouble can be just as helpfulto her as
itis to you. Friction simply wastes energy.

Over to John Briglin again. "I really can't
see how or why this idea of conflict between
TSRs and engineers got started,” he says.
“There could just be one thing, though.
Rememberthatthe TSR makes quite a lot of
her visitsto major PBX customers on a regular
routine call. Thatis her job. Her instructions call
for hertolook the switchboard over, and ask if
there are any problems. Naturally, on the law of
averages, she will sometimes arrive just as
serious troublebreaksloose. She is on the spot
-in more ways than one - and this often means
an urgent callto the engineers. Butthe TSR's
objective in going in to the customer in the first
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place was not, and never is, to find fault with her
engineeringcolleagues; ‘her’ engineers as she
would mostlikely describethem. She depends
onthem too much for that!”

D JWeston,Sv 1.3.1.2(01-432 1408)



NCC News.

Service Protection Network

Details of the service protection network (SPN)
facilities, including the associated switching
and access equipmentand its method of use,
were covered in Maintenance News, lissue two.
The SPN arrangements will also be fully
describedin TIET A1510.

Currently, about 65 per cent of the coaxial
cable systems programmed to be provided for
use in the SPN have now been brought into
service. Together with radio protection
channels and temporarily spare hypergroup
sections, they are now used for restoring
service under plant failure conditions and also
for re-routing hypergroups to facilitate planned
service-affecting works. In this context a
hypergroup has a 4MHz bandwidth with a
capacity of 900 or 960 speech-band circuits.

It is expected that the installation of the
access and switching equipment (ASE) and
the associated broadband switching
equipment (BSE) will start towards the end of
1974 Until this equipment is available existing
procedures will continue with temporary in-
station tie-circuits and manual patching
facilities being used at both ends of
hypergroup sections. Manual patching causes
short service breaks of anything from a few
seconds up to as much as one minute and to
minimise the effects ofthese interruptions itis

necessary tocarryout the changeover
operations during periods of light traffic
(usually between 0000-0600 hours and 2300-
2400 hours daily and 0600-1700 hours on
Sundays).

In the future, the ASEs will provide single-
ended high-speed switching for each direction
of transmission of a hypergroup section. This
will simplify and improve the changeover
arrangements; and changeover will be
generally undetectable by customers.

The installation of the ASEs normally
mounted on the supergroup and hypergroup
translating equipment racks, presents a
problem: each of approximately 1300
hypergroups have to be interrupted on more
than one occasion. Regional NCCs,
responsible for the authorisation of all planned
service-affecting works, ensure that when
possible the work inthe Regions is co-
ordinated and that the existing SPN facilities
and spare translating equipment are
effectively used to minimise the number and
the duration of service interruptions.

The bar graphs show the extent of
hypergroup re-routes between 1971 and 1973,
including the number of occasions whenre-
routes were effected, the total number of
hypergroups re-routed and the total durations
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of the re-routes in hypergroup-hours. About 25
percentof the re-routes were to restore
service under major plant failure conditions
and the remainder were to release
transmission plant for planned works.

Number of occasions when hypergroups
were re-routed.

Total number of hypergroups re-routed.

Duration of re-routes in hypergroup-hours.
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Inthe case of hypergroup link failures, the
time taken to re-route a hypergroup depends
uponthe number of SPN hypergroup sections
required in tandem to make up the hypergroup
replacement section or link and upon whether
or notthe SPN terminal stations are attended;
the time at present varies from aboutfive
minutes up to two hours, but the period will
generally be less when full SPN facilities are
available.

Hypergroup re-routes

1971

625

16712

The SPNis particularly valuable under
cable fault conditions. Since 1968, the mean
service outage per coaxial cable fault (taking
all coaxial cables, with or without SPN
facilities) has dropped by almost 60 per cent,
fromabout seven hours to three hours, and this
hasbeenlargely duetothe use of the SPN.The
duration of the plant outage, as againstthe
service outage, has shown aconsiderable
increase, showing that some cable repair work

1972

1001

30801



can now be delayed until the normal working
day instead of having to be done at night and
during the early hours of the morning.

The major use of the SPN is for the
withdrawal of working plant from service to
facilitate planned works. More than 80 per cent
ofthejobs onthe HF network that need plantto
bereleased are now carried out without any
significant effect on service. Without the SPN
facilities, all this work would have been

66 057

confinedto preferred hours and, besides
causingloss of service, would have been
inconvenientand more expensive.

Itis apparent that both maintenance and
works field staff appreciate and make fulluse
of the SPN facilitiesthathave sofarbeen
provided, the installation of the new access
and switching equipment should further assist
themin maintaining a high standard of service.

1672

R E Moulds, Sv7.1.3(01-357 2241)
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