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Keeping up the pressure

of the defective length at convenient points.
Usually these are at the jointing chambers at
each end, between the joint which has to be
opened and the duct mouth. This enables air

by Joe Turner, Sv5.1.2

Currentlyon field trial is anew
technique which enables air pressure to
be maintained in a defective length of
underground cable whileits
replacementis provided.

When a sheath defect developson a
length of pressurised paper-core cable,
internal air pressure — maintained either by
equipmentin the exchange or a temporary
source more local to the defect— normally
prevents water from entering. But with
established practice, when the joints at each
end are opened to connect its replacement,
pressureis lostin the faulty length. If the
defect has occurred in a waterlogged duct,
insulation faults can then easily occur,
possibly putting all the pairsin the cable out
of service.

Our new method — Experimental Changes
of Practice Committee field trial (ECOPC2) —
is to supply fresh air to the defective length
from a local source while constricting the
sheath at points each side of the fault so as to
force the flow of airtowardsit. This prevents
the ingress of water at the fault while the
joints are opened and a new length is
connected using a ‘'no-break’ change-over
method. The constriction technique has been
used successfully on main, junction and local
cables with both lead and polyethylene
sheaths.

How itis done
Airvalves (no 1 or 5) are fitted to the sheath

-

cylinders or portable compressor/desiccators

to be connected to the length so as to
maintain a pressure of 200 to 300 mbar
(three to four psi).

To apply the constriction first a piece of
polyethylene sleeve, approximately six

inches

long. is cutto fitround the cable at

each end of the faulty length between the
newly fitted air valve and the joint. Two
3 inch stainless steel bands are then placed

The constriction applied

DuctLine
L

Defective Length of Cable

round each piece of sleeving and, by the use
of a tensioning tool and a torque wrench, a
tension of 10.85 Nm (8 |b ft) is applied to
compress the cable. This increases the
pneumatic resistance at these points
(restricts the air path between the cable
pairs) sufficiently to enable the required
pressure in the faulty length to be maintained.
The joints are then opened and the renewal
work completed.

At the moment the technique can only be
used on cables containing more than 100
pairs. Also, working space is needed in the
jointing chamber to manipulate the
tensioning tool and torque wrench. If thereis
unsufficient space the constrictions could be
applied at pull-through points provided they
embrace the point of defect and the local air
source.

Among the many successful operations so
far has been the renewal of a length of
composite cable (containing both coaxial
and audio pairs) although the coaxial pairs
were made spare before the constrictions
were applied.
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Call ofjices—customers and complaints

by Dave Popham, Sv5.3.5

The statistics show that we are now giving
a better Public Call Office (PCQ) service than
we were five years ago— 15 faultreports for
each PCO every year as against 24in 1973.
But despite the skill and effort putinto PCO
maintenance public opinion of this service is
still very low. Where are we going wrong ?

There are three crucial factorsin PCO
maintenance:

0 The way we compile our statistics
00 Our ability to localise faults
O The speed with which we clear faults

Forordinary telephone lines we monitor
the number of fault reports per station per
yearand the time it takes to deal with them.
Each faultusuallyinconveniences only one
customer. If he suffers too many faults or we
take too longto clear he hammers on our door
with facts and figures. With this constraint
upon us we can quite reasonably ignore
second and subsequent reports about one
incidentand our statistics will accurately
reflectequipmentperformance.

Each PCO fault, however, is likely to affect
many customers. (The current complaint rate
isabout 115 per PCO peryear). None of
them knows how long we take to clear it ;
none of them knowsiif itis the firstor 101st
this year;sothey can't present us with facts
and figures. They just form a low opinion of
PCOs. Under present procedures, treating
PCOs like ordinary lines and ignoring second
and subsequentreportsreceived in the
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Repair Service Control (RSC) we conceal the
only true indication of our standard of service
to the public — the number of complaints they
make.

Some 75 per cent of the complaints we
receiverelateto ‘cut-offs’—thosefailuresin
the signalling dialogue between the coinbox
andcoinandfeecheckrelayset (C&FC)in
the exchange. Experience shows that 80 per
cent of field visits to coinboxes on such
complaintswouldresultin RWT. So,
currently, we use a system of filtering in the
auto-manual centre (AMC) which requires
thataboutfive complaints of ‘cut-off’ are
recorded againsta PCO before areportis
madeto the RSC. This proceduregivesa
reasonable assurance that the faultis in the
coinboxratherthana C&FC and isessential
if we are to avoid ademoralising waste of the
fieldmaintenance man’stime. But it also
means that four out of five ‘cut-off’
complaints do notreach the RSC ; only the
fifth one gets counted — always providing
that no otherreportonthat PCQOis ‘in hand".
Soalthough this is done from the best of
motives, it causes us to hide the truth from
ourselves and widen the gap between our
own and publicopinion of the service given
by PCOs.

Apartfrom routine testing in the exchange
we have no direct means of recognising a
faulty C&FC. References from the field to the
exchange are only made after a number of
RWT visits to coinboxes, when it becomes
apparentthat something may be wrong in the

exchange. C&FCs are prettyreliable but
whenthey do develop afaultthe number of
call failures caused can be enormous. A faulty
C&FC is seized hundreds of times each day
by many different coinboxes. This means
hundreds of dissatisfied customers and of
these one in five complain.

Finally, the longer we leave coinbox or
C&FCfaultsuncleared, the larger will be the
number of customers who will encounter
failures.

Sowhat can be done about converting
thoughts in action ?

Our besthopeliesinanew complaint
handling systemfor PCOs known, inevitably,
by the number of the form it uses as the
‘T 1284 Procedure’. \tis currently the subject
of ECOPC3 field trial 565 and, excepting
LTR and Scotland. involves one AMC in
each region.

The form consists of two sheets— A and B.
Itis merely alog keptinthe AMC and
replaces the present T222 form. It is very easy
to fill in, being merely a stroke record of
complaints as they are received. As the stroke
record builds up, both coinbox reports and
C&FC reports are generated automatically.
Complaints relating to defects which are
quite clearly due to the coinbox are merely
logged with a stroke and passed to the RSC
immediately.

Here's how the formis used.

The A sheet comprises alistof PCOsin

exchange and number order. Each PCO

has the exchange terminating equipment



shelf code listed against it. Foreach PCO

there is a box of squares for entry of ‘cut-

off’ complaint strokes. The number of
squaresforeach boxisrelatedto the use

rate of the PCO. A full box generates a

coinboxreporttothe RSC.

The B sheet lists shelves of exchange PCO

terminatingequipmentsin exchange and

shelfcode order. Againsteach shelfisa
box of squares. For each complaint logged
onthe A sheet aduplicate stroke is
entered in the appropriate shelf box. Afull
box generates a C&FC reporttothe RSC.

Since each shelf of terminating equipment
(for 25 coinboxes) is served exclusively (in
Strowger exchanges) by a small number of
C&FCs.we are, onthe B sheet, logging
complaints againstthese C&FCs as well as
against individual PCOs on the A sheet.

When a cut-off fault occurs in a particular
coinbox, complaints will accrue againstiton
the A sheet. The corresponding shelf box on
the B sheet will gain strokes at the same rate
but since it has more squares it won‘tfill up so
quickly.

When a C&FC fault occurs, since itis
accessedby 25 coinboxes, complaints will
rapidly occur in the appropriate shelf box on
the B sheet. These same complaints will be
scattered among the coinboxes — a few to
each inproportionto theiruserate —sonone
of their boxes will fill up as soon as the shelf
box in question.

Although thefiltering process on the A
sheet is similarto the present T222 scheme,

its advantage is that the number of
complaints required to generate a ‘coinbox
report’is related to the use rate of the PCO in
question. This ensures that every PCO fault
gets attention and in areasonable time. In
addition, the fact that the new procedure is
also used to generate C&FC reports means
that we nolonger have to be so protective
against C&FC faults causing fa/se coinbox
reports (RWTs). So the average number of
reports required to generate a coinbox report
can be lower. We thus get coinbox reports
more reliably, more quickly and C&FC reports
where previously we got none at all.

Actually, the B sheetyields more
information than we have so far described.
Further boxes of squares are provided
relating to small groups of C&FCs accessed
jointly by two shelves and still further boxes
for C&FCs accessed jointly by four shelves.
The same complaint strokes are entered in
these, as they are received, and full boxes
indicate second and third choice C&FC.
faults. This information reduces the time
required to identify the faulty C&FC in the
exchange.

In exchanges where accessto C&FCsis
not graded, the C&FC reports obtained are
less sensitive and less informative, but the
situation is still an improvement on that
which exists at present.

Now, what about those statistics ?

Three indices are produced fromthe T1284
form:

The Overall Performance Index (OPI) —

Complaints (from users) per PCO per year.

The Coinbox Performance Index (CPI) —
Reports (to the RSC) per PCO per year.

The C&FC Performance Index (C&FC/PI) —
Reports (tothe RSC) per 100 C&FCs per
year.

The OPlis aservice-basedindex andis
used to monitor the performance of the PCO
system equipment as a whole and the
standard of maintenance service we attain. It
is directly affected by the quality and speed of
coinbox and C&FC maintenance.

The CPI reflects the number of faults on
coinboxes which affect the public and thus
monitors equipment performance and quality
(but notspeed) of maintenance.

The C&FC/PI reflects the number of faults
on C&FCs which affect the public and thus
monitors equipment performance and quality
of maintenance in the exchange half of the
PCO system.

The T1284 procedure offers scope for
‘whole system” maintenance instead of the
‘coinbox maintenance’ we have provided
until now. Exchange and field staffs will be
ableto co-operate in a manner not possible
before. The new scheme doesn’t prevent
faults happening but it will drastically reduce
their effects on the public and so improve the
service we offer.

Svb.3.5 (01-4329178)



Automatic test systems

by Barry Grimshaw, Sv5.4.3

The ever increasing miniaturisation-
integration of electronic circuitry has
resulted in PO equipment where more
is packed onto asingle plug-in printed
circuitboard (pcb) than was possible
onawholerack not manyyearsago.
The photograph shows the high density
of components which can be achieved.
This particular pcb has over 200
integrated circuits (ICs)
interconnected by severallayers of
track. Testing and faulting such
complexunitsisvirtuallyimpossible
using presentmethods. But the
technologywhichbringssuch
problems can also be used to solve
them. Computerised automatictest
systems(ATSs) can now do much of
this work for us. Telecommunications
equipment manufacturers have been
using them for some time as a repair aid
and, with theincreasing penetration of
electronics, we can expectthe PO to
followsuit.Here, briefly,ishow a
typical ATS works.

Most of us are familiar with some sort of
programmable ATS in theform of a TRT
tester or exchange routiner programmed by
operating keys or switches. Early attempts to
adapt such equipmentfor testing plug-in
electronic units required the use of
patchboards as the means of programming
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for each of the many different types
encountered. But one of the benefits which
IC technology and minicomputers have
broughtis making the lengthy setting-up
procedures associated with ‘patchboard
testers’ unnecessary. Modern ATSs are
programmed by software — making them
extremely versatile and capable of being
readily switched from testing one type of
electronic unit to another.

Testing digital boards

The simplified block diagram shows an ATS
for digital logic units. Its parts can be grouped
into two sections ; faulty component
diagnosis is done by the minicomputer, the

visual display unit (VDU), the guided probe
and the floppy disc store (so named because
itonly becomesrigid when rotated at high
speed), while the other parts are used for
overall testing. Our second photograph
shows alogic unit pcb plugged into the ATS
with the probein use.

Testprograms are writtenin a simple
programming language, typical instructions
being to apply a signal (a high or low logic
state) to a particluar connection or pin on the
board under test.

These instructions are transferred onto
punched paper tape and loaded into the high
speed program memory vi/a the reader.

The program statements are interpreted
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on-line by the program and channel
controllers which instruct the buffers to drive
the appropriate test patterns onto the pins.

The resulting output patterns are sampled
by the buffers and compared in the channel
control with those states expected in the test
program. Any departurefrom the
preprogrammed values resultsin a visual
indication of the failing test and pin numbers
onone of the outputdevices. The first failing
test and failing pin numbers are known as the
‘fault signature’. Thisis used by the
minicomputer in the diagnostic section to
startthefaultlocating procedure.

The minicomputer carries out fault
locating by using additional data, associated
with the particular unit being tested. which is
held on the floppydiscstore. This datais
dividedinto two sections:

O Thefaultdictionary which predicts the
area of the circuit most likely to contain the
fault.

O Thelogictrace data which allows the
minicomputer to track in the predicted area
until the faultislocated.

Both sections of the data for each
particular unit are generated automatically as
anoutputfroma computer program which is
used as an aid when writing and proving the
test program.

When locating a fault the minicomputer
searches the fault dictionary for an entry
which matches the fault signature. If there is
only asingleentryagainstthe signature, then
the dictionary gives the type of fault and the

location of the faulty point on the circuit.
When there are multiple entries the
minicomputer guides the operator via the
VDU to place the probe on each of the
possible faulty areas. Each time the circuitis
probed, the test program is repeated and the
resultcompared with the logic trace data.
This process continues until the faulty point
islocated. Because several ICs may be
connectedto this point it may be necessary to
use a pulserand current probe, without
further guidance from the ATS, to identify the
faulty one.

Testing analogue boards

An ATS for testing analogue unitsis similarto
thatshown inthe block diagram except that
the channel control and buffers are replaced
by acommon highway which feeds
programmable instruments such as function
generators, power supplies, counters and so
on. The outputs of these intsruments are
routed to the unit under test via a reed relay
switching matrix. Under the control of the
test program these drive and monitor signals
associated with the unit being tested. As
before, the measured values are compared
with preprogrammed values to provide a pass
or fail decision on each test. But, unlike the
digital ATS, fault location is achieved by
accessing many points within the circuitry of
the unit simultaneously. Because of the lack
of access to discrete components on
analogue units additional ‘unguided’ probing
may be required to identify the faulty
component.



ATS construction
While early ATSs were quite large — perhaps
as many as four racks of equipment — modern
systems resemble an office desk — as the
photograph shows. They are modularin
construction to allow buffer capacity to be
expanded for testing different sizes of
electronic units. A wide range of buffers is
available to cater for the different logic
families with test pattern generation speeds
up to 8 MHz. This last option allows for
high-speed testing of units containing
microprocessors, memories and so on.
Forbothdigitaland analogue units access
is normally achieved using an appropriate
edge connector. In some cases however,
especially with analogue units, itis necessary

to access circuitry within the unit and thisis
achieved using a pattern of spring loaded
needles. Thisarrangementis known as a ‘bed
of nails” jig and involves creating a vacuum
between the unitand the jig so that the
needles make connection with uniform
pressure onto the solder tracks of the unit.

Conclusions

With the currenttrend towards digital
transmission and switching, the present low
penetration of complex digital units will
increase steadily and wilt eventually form a
substantial proportion of PO equipment. In
the pastthislow penetration — consisting
mainly of specialised and very advanced
systems —has notwarranted general PO

involvement with repair ; it was expedient
and more economic to use the manufacturer.
Faced with the problem of testing these units
for both production and repair all the major
telecommunications manufacturers opted for
ATSs and have been using them for some
time. But as the penetration of digital
systems increases, we can expect ATSs to be
introduced for PO use to aid repair of these
complex units. We are confident that our
action will assist staff when carrying out
future repairs and help them to keep abreast
of thisrapidly advancing electronic
technology.

Svb.4.3(01-739 3464 x321)

Training—a £47 million investment in

1976/1977

By Ernest Truslove, TP7

What do you need for good maintenance and
goodserviceto customers ?

Trained staff. Right, anything else ?

Andtransport. Right again.

And instructions, diagrams, test gear and
spares. Quite.

And transport maintenance staff. Carry
on...
And training for transport maintenance
staff.

Dovyou know that we have just opened a

new MT school ? It has been built near
Duncan and Howard Halls at POTTC, Stone
atacostof over £1.5m andis now part of the
college underits present Principal Mr K E
Stotesbury. {treplaces the well known MT
school at Yeading in Middlesex. With a
teaching staff of around 40 it will have a
capacity for 150 students and a throughput of
upwards of 2000 students a year. Students
will use Howard Hall’s dining, recreation and
bedroomfacilities. As well as providing
extensive new buildings., we have retained
and adapted one of the site’s substantial war-

time buildings for diesel engine training and
other purposes. Training on vehicular
mechanical aids will be included and a novel
feature is a new building with aninternal
height of 15 metres. This will allow the
highest elevating platformto be fully
extended indoors without risk of accident ; so
bad weather will not cause a problem.

The site of the new MT school was used
during the second world war as aloading
place for munitions onto railway wagons
when the whole area around was a giant
ordnance complex. The 75 acres (30



hectares) of the original TTC, which we
boughtafterthe war, was part of the
associated hostel area in the design of which
Mr Billy Butlinis thought to have had a hand.
The single storey hutments built originally as
residential quarters have served us well for
training but we are steadily replacing them.
864 student bedrooms, 1560 staff bedrooms
and afirsttraining block have been built over
the last few years and a second training block
costing over £1.5m has just been started.
TTC Stone with a total staff of 450
(including 200 teaching staff) is so well
known and all-embracing thatalist of its
accomplishments would be tiresome. Suffice
it to say thatitdeals with the bulk of TO
training courses and quite a few courses for
engineering supervisors in its current total of
200. It provides postal mechanisation and
drawing office training and fairly recently has
also undertaken the task of writing a much
needed reference book on modern exchange
switching systems. Training courses cannot
be run and kept up to date, of course,
without continuous research into equipment
and practices, and the staffat TTC have a
reputation forthis. Long before new
equipmentis installed in the field TTC will
have been busy in advance of published
informationfinding outall aboutitand
acquiring circuitdiagrams, testgearandin
mostcases a model of theequipmentitself. A
good example is new exchange equipment ;
we haveto getin early and order a training
model for Stone and with the co-operation of

Operational Planning Department (OPD) we
reckonto getthe second production model
equipment. The second TXE4A (the
integrated circuit version of TXE4) will be
installedatStonein 1979 ; the first
operational exchange will be at Belgrave in
the MTR.

Itis invidious to pick out a few examples of
new equipmentwhen the TTC trains staff to
maintain so many types and vintages but
there are courses coming along for digital
transmission, new PABXs, and HV power and
the first System X course (for THQ staff
initially) is already being prepared. We are
keeping an eye on fibre optics and Prestel. It
is difficultto providetraining courses at short
notice because lecturersand instructors
themselves must first be trained but we do
sometimes have to ‘pull out all the stops” as
in the case of the IBM 3750 PABX when full
maintenance was taken over from IBM. In
thatcase one of the old hutments was made
ready (with adaptation for under-floor
cabling) and a model PABX installed in
recordtime —ata cost of £150,000.

Training in regions and areas

Butif | dwell too long on Stone it would give
the wrong impression. If you look at the last
PO Reportand Accounts (the figures are a
bitawesome!) you will see thattraining cost
us £47min1976/1977 — nearly as much as
theinvestmentin research and development.
Where did all this money go ? Well, alarge
part (about two thirds) wenton engineering

training as might be expected — the pay of
staff undertraining and their travellingand
subsistence expenses all get counted. Some
three quarters of all engineering training,
including the training of apprentices, isdone
by regions. All regions, except SETR, have a
regional engineering training centre (RETC).
SETRisthe exception becauseitwas
originally part of the Home Counties Region
which had an RETC at Bletchley Park, now in
ETR. RETCs run a much smaller range of
courses than TTC but they provide the basic
knowledge and skills on which TTC courses
can build. Together they provide nearly
100.000 student weeks of training every
year. Although most courses are run by most
RETCs, national uniformity is achieved by
control at THQ. Nevertheless, a good deal of
the course design is done by the project staff
of RETCs whose experience and direct
contact with students can be especially
valuable.

Apart from LTR, there are no major area
training centres. The predominantrole of
areas is on-the-job training. Training centres
can impart knowledge and teach skills but
there is no substitute for practical experience.
This is especially true for apprentices who are
given full opportunity to learn by doing real
work under the eye of an expert and the
guidance of the Area Training Officer. At
THQ training is a matter for Telecomms
Personnel Department whose responsibility
includes consultation with the Unions —in
the case of engineering training, POEU and



SPOE. Thereis a standing Joint Committee
which meets quarterlyand a TT(A) panel
which also meets quarterly. This iswhere
training news is discussed, trials are kept
underreview and any differences of opinion
ironed out. Between meetings the way is
alwaysopentofollow up currentissues.

Self-instruction

The need for training does not change — new
equipmentand practices don’t stop coming,
nor will staff remain in the same jobs
indefinitely. Butdoes our attitude towards
training change ? There has been a gradual
recognition thatin certain aspects
self-instruction can have some advantages
over the current training techniques which
arethemselves as different from ““chalk and
talk’"aschalkisto cheese. This means that, if
a studentcan learn at his own pace and can
test himself as he goes along, in the right
circumstances he can learn more effectively.
Aslow change is creeping into our training
and this is what is happening in other
countries too, as we know from conferences
of the International Telecomms Union (ITU)
attended by TPD staff. What remains to be
seen is whether thischange will be
accelerated by the application of computers
totraining. Thereis wide interestin this—in
1975 the Government allocated £2m to the
pioneering of computer assisted training.
We obtained a modest grant towards a trial
held atthe SWTR RETC in which we used
computerteaching onthe customers’
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apparatus maintenance course. Students
were presented with instructions and
exercises by a VDU (avisual display unit
such as is now being used in area offices for
accessing the computerat the heart of the
new pay and billing systems). The computer
also handed out graded practical work and
when necessary told the studentto seek the
help of the tutor in charge of the class.
The trial of computer based training (CBT)
has given us useful experience about the
facilities it offers but the wide application of
this method of training raises all kinds of
questions, particularly about its
cost-effectiveness. Nevertheless, in
co-operation with the computer experts in
Telecomms Management Services
Department we are studying possible further
trial applications. CBT will notcomein a
greatrush because it takes considerable
effort not only to programme the computer so
thatit stores all the course material, but also
to prepare the training material so thatit can
provide aroute through the learning process
tailored to each student’s ability and needs.
Anotherchange taking place is, of course,
therapidinfiltration of electronics throughout
ourequipment. Technology is changing
fasterthan everand micro-electronics and
digitaltechniques are beginning to appear.
Computer-like processeswill bring
‘software’—the means of giving a computer
its instructions. More and more staff will
have to be trained on the most modern
equipment and will need to be given

sufficient tuition in the new technologies to
perform their jobs effectively. One
development ofinteresthereis a
self-instruction electronics kit designed by
the staff of MTR RETC which allows a
student to make sure he will not be frightened
by electronics before going on a training
course. As soon as the kit has been proved
satisfactory in use, we are planning to make it
generally available.

The Technician Education Council
Technical job training must be based on the
righttechnical education which is itself
undergoing arevolution. With the switch to
new courses at technical colleges, City and
Guilds and National Certificates are being
progressively phased outin favour of the new
courses controlled by the Technician
Education Council (TEC) and the Scottish
Technical Education Council (SCOTEC).
These Councils were set up by the
Governmentin 1973 following
recommendations by the Hazelgrave
Committee in 1969. Although the change-
over will not be without its problems, we
hope the longer term outcome will be an
education system better geared to
technicians’ needs. The opportunity is now
being taken, for example, to review job
requirements and update the content of the
new courses. Booklets for students were
published last June (available from Training
Officers). The TEC is the subject of an article
inthe January 1978 /POEE Journal.



Safety
Last, but by no means least, something needs
to be said about safety. The Government took
the lead in stimulating greater awareness by
passing the 1976 Health and Safety at Work
Act (see T/ M4 £E0002). Now itis up toall
concerned to make safety their personal
business.

The PO is second to none in specifying

safe working practices and in designing plant
and equipment with safety in mind. On
training courses we see that correct practices
aretaught and the avoidance of hazards
stressed. Supervisors can do much to
cultivate theright attitude to safety by
drawing attention to the risk of hazards if the
practicestaughtattraining centres are not
conscientiously followed. But a supervisor

might not have had the benefit of the latest
course so, inthe spirit of the Act, we are
progressively introducing special skill
courses for supervisors to bring them
up-to-date.

Good maintenance s fine : good
maintenance withoutrisk of accident is
better. Have asafe 1978 !

TP7 (01-4323970)

CEL 4000-supervisory and jault
locating methods on 12ZMHz coaxial

line systems

by Brian Crogman, Sv7.2.1

The prime advantage of our CEL 4000
systems is that they each provide 2700
circuits while.using the same small bore
coaxial cable network as the earlier
4MHz 960 circuit CEL1006 systems.
This article outlines how interrogation
pulses and direct current measurement
are used for monitoring and fault
locating on CEL 4000.

Forsupervisory and control functions small
bore coaxial cables—1.2/4.4 mm —were
originally provided with special interstice
pairs. To keep the size and cost down only
two such pairs were provided for each coaxial
pair. in the case of the 4MHz systems this led
to complex combined speaker and super-

visory schemes, but for CEL 4000 the

supervisory system utilises the coaxial

cable’s power feeding and transmission

path —leaving the interstice pairs to be used

for speaker and control purposes only.
There are two distinct parts to the

CEL 4000 supervisory system:

[J overall HF supervision and primary fault

locating from terminals ;

[1 DCfaultlocating from power feeding

stations for power path failures.

HF supervision

The following features are incorporated :

@ supervision of every repeaterin the
system;

@ continuous self-monitoring resulting in an
alarmwhen a faultis detected ;

@ standardisation of repeaters leading to

ease of maintenance ;

® noindividual route calibration is necessary
for fault locating ;

® no electro-mechanical relays inrepeaters:
@ improved monitoring of intermediate
stations and remote terminals in comparison
to earlier supervisory systems ;

@ operation from either terminal.

Basically, the HF supervisory system works
in the following way. At the monitoring
terminal a DC interrogation pulse — 100 psec
duration, 4+0.5V amplitude —is injected
into the coaxial cable’s power feeding path
in the opposite direction to that of the HF
transmission.When itreaches a repater —the
dependentrepeater showninfig 1, for
example — provided the repeater is drawing
power the DC pulse is extracted at the power
separating filter (PSF), regenerated and
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Fig 1: Supervisory at a CEL 4000 dependent repeater

forwarded on to the next repeater. At the
sametimea 13.5 MHz pulseis injected atthe
outputof the line amplifier and returned to
the monitoring terminalin the normal
direction of transmission.

Atintermediate power feeding stations
and the remote terminal the supervisory
arrangements provide for several extra pulses
of 13.5 MHz to be injected into the HF path —
indicating that those station’s oscillators and
power feeding units are also working

normally. The 13.5 MHz pulses are of 100
usec duration and are spaced 266 psec apart.
Thus, for eachinterrogation cycle a super-
visory pulse train (fig 2) is received by the
monitoring terminal — each pulse indicating
the condition of a particular unitalong the
route. The pulses are automatically counted
and checked forcorrectlevel (+3dB). An
absentoroutof limitspulse givesrise to an
alarmwhereupon the operation of a key
resultsin anumerical display on the

Fig 2: Supervisory Pulse Train (one direction of transmission shown)

Terminal

Monitor Station

Display

& Control L‘L LL‘ \LL -—--W‘W

Units

| I

Injection lReceive |

point of Line
HF pulse Amplifier
Output

10

Dependent Repeaters

Line Amplifier Outputs

Intermediate Power Feeding
Station

%’_J .
| Combining Unit. Up ﬂ |
to 16 pulses triggered
by monitoring conditions
from Oscillators,

Power Units, etc. !

Receive Line ‘
Amplifier Output

Transmit Line
Amplifier Output

Dependent Repeaters

Line Amplifier Outputs

terminal s monitoring unit corresponding to
the position of the last good pulse in the train.
Any particular pulse can be selected for
display and measurement. This helps, for
example, in locating an amplifier with
incorrect gain somewhere along the route
even if subsequent amplifiers have restored
the transmission signal to its correct level.
For non-urgent conditions up to six out-of-
limit pulses can be overriden provided no
more than three of these are consecutivein
the train. Theinterrogationcycle is
continuously repeated at either three or six
times each second, depending on the route
length.

DC faultlocating
Adisconnection or short circuitin the coaxial
cable’s power feeding path is located by
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4y Y——
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Unit. Upto 16
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l Oscillators, Power
Units, etc.

« Transmit Line
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testing from the appropriate power feeding
station.

Fig 3 shows how a disconnection is found.
0.5 mAisdriven through each ‘fault locate’
resistor up to the disconnection. in this
example 1.5 mA would be measured —
indicating that the faultis past repeater three.

Fig 4 shows how a shortcircuitis found —
either an inner to outer orinner to earth fault.
The driving voltage developed by the
constant current source of the power feed
unitis the sum of the voltages dropped across
each repeater up to the fault. This is
approximately 35V for eachrepeaterandin
the example shownwould beabout 70V.
Compatibility
The terminals are identical, so while each one
normally supervises only its incoming
direction of transmission, itis possible for
either to take overall control of the super-
visory system by looping its distant end.

The supervisory units of intermediate
power feeding stations and terminal stations
are interchangeable — even those by different
manufacturers. So we are able to centralise
maintenance repair within each region, using
asingle tester (Tester 184A) and one set of
spares. Supervisory units of dependent
repeaters come in two types but each of these
is compatible between manufacturers. Sowe
can economise on spares here also.

Ageneraldescription of CEL 4000
equipmentis given in /POEE Journal Vol 63,
page 234.

Sv7.2.1 (01-4321369)
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Television network switching jor the
IBA-A vital but little-known tash

by Doug Newberry, Sv7.3.3

The PO Network Switching Centres (NSCs)
are the terminal points in a network of vision
and sound links which we provide for both
the BBC and the IBA. These links inter-
connectthe broadcasting authorities’ own
programme switching centres, studios,
monitor centres and transmitters. NSCs are
establishedin the main population areas
where our customers’ studios and other
important premises are located. Fig 1 shows a
simplified schematic diagram of the TV links
in a typical city.

Under fault conditions NSCs can quickly
restore aservice by switchingto alternative
plant. As for scheduled switching, the BBC
normally do thisthemselves. But. for the IBA,
the PO NSCs interconnect the network in
accordance with a schedule and pattern
called-forby the IBA and the independent
programme companies. Thisis referred to as
the ‘Schedule of Allocation of Network
Links'.

Basically our switching equipment
providesforinterconnecting the incoming
and outgoing links so that :

0O any source can be connected to any
destination;

[ adestination can only be connected to
onesourceatanygiventime;

M transmissionsuffers minimal distortion.

Here, we briefly describe the ways in
which we do this switching.
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Inter City
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PSC = Programme
Switching
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Fig. 1. Simplified Schematic of
Television Links in a City.

Manual patching

Thisisdonein all NSCs butis the main
switching facility in seven small ones where
the number of vision and sound circuits
switched is less than five each day. Links are
terminated on video and audio distribution
racks and interconnections are made either
by U-links or patching cords. Up to six out-
goinglinks can be fed from one source by
using avideo distribution amplifier. Sound
sources are distributed by means of aresistive
splitterwhich feeds up to 12 outgoing
circuits. The time allowed for a manual
patching operation is ten minutes.
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*outh-West England :
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London Weekend Television




Key switching and distribution
amplifiers

These are used atfour NSCs where between
five and ten switching operations are called
for each day — more than at the smallest
centres but not frequent or complex enough
to justify providing fully automatic
equipment. As with manual patching. both
incoming and outgoing links are terminated
onvision and sound distribution racks. For
vision, incoming circuits are then connected
by U-links to distribution amplifiers ; and for
sound, incoming circuits are U-linked to
resistivesplitters. Switching is effected by
manual operation of one or more keys. These
selectthe appropriate outputs from the
amplifiers and splitters and connect them to
the outgoing circuits on the distribution
racks. The time allowed for this type of
switching is one minute.

Staff are notified by an alarm normally
three minutes before a scheduled switching
operation. Thisis done by an audio-visual
clock device — Equipment Time Alarm 1A.
When the alarm is heard a key on the clock is
operated which removes the alarm and
connects TIM (thespeakingclock) toa
loudspeaker. TIM is the reference time for the
switching operation.

Marconi automatic network
switching equipment

AtLondon, Birmingham, Manchester and
Carlisle NSCs the interconnection of
incoming and outgoing vision and sound
circuits is normally made automatically. At
Londonthe equipmentprovides for 30
sourcesand 40 destinationswhile at the
otherthreeprovisionis made for 15 of each.

The NSC console and display panel at PO Tower, London

13



The time allowed for this type of switching is
ten seconds except for the Friday night
changeover in London between the Thames
TV and London Weekend companies. On this
occasion the feeds to the Croydon trans-
mitter are switched over instantaneously.

The equipmentisin four basic parts. Two
of them —the control panel and the visual
display panel — are in the television control
room, while the other two —the clock unit
and the switching equipment —arein the
televisionrepeaterstation.

The control panel is mounted in a console
and has two modes of operation —monitor
oroperate. In the operate mode the console
controls are energised, thus allowing the
operator to programme the equipmentfor
sourceto destination connections and their
timing. In this mode, control of switching
operations can also be effected manually if
necessary. The monitor mode enables
monitoring at the console for sound and
vision on all sources and destinations. In this
mode all other control functions are de-
energised to preventinadvertent
misoperation.

The visual display panel is mounted in
front of the console. It gives an alpha-
numeric display of all patterns programmed
into the equipment. Each destination has
three displays each showing the sources
(represented by two-digit numbers) which
are and will be connected to that destination
in the next two switching operations.

Fig 2 shows a typical source/destination
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o BM BM NC SO
Destination 2 4 2 2

On Air 01 12 12 13
Next Event 09 09 03 05

Store 02 02 02 02
Display Panel.
Each source is represented
Fig. 2. by a two-digit code.

display. As each switch occurs the
information moves up one stage — "Next
Event to ‘On Air’, "Store’ to ‘Next Event’ and
the "Store’ display is extinguished ready for
the operatorto programme a new event,

Threetimes are also displayed on this
panel. The ‘Real Time’ shows the actual time
of day to one second, while the ‘Next Event’
and 'Store’ displays show the required
switching times for those two patterns.

The clockis intwo sections. The firstis a
PO designed electronic unit which generates
avery stable supply of one second and ten
secondpulses synchronised with the
speakingclock, while the secondsectionis
a clock and logic unit made by Marconi. This
is mainly electro-mechanical. [t uses the
pulsesfromthe first unitto drive chains of
PO Type-4 uniselectors which form the Real
Time clock. This clock has two identical
parts — Real Time and Real Time Comparison
—which must be exactly in step with each
other for an automatic switch to occur. Two
more chains of uniselectors — Next Event and
Store Time —provide the switching time
stores.When time coincidenceoccurs
betweenthe Real Time clock and the Next
Eventstore acontrolsignalis sentto the

switchingequipmentand a switching
operation takes place.

The switching equipment consists of
electronictransmission path equipment and
electro-mechanical control and storage
equipment. The latter uses motor uni-
selectors (MUS) because of their high rate of
search (200 steps asecond). Each
destination has three MUSs —"0On Air’ "Next
Event’ and ‘Store’. Atthe instance of the
switching operation, when achange s
scheduled, the control condition from the
clock causes the destination ‘On Air MUS to
hunt for a marking condition fed from the
‘Next Event” MUS. When this is completed
the ‘Next Event’ MUS hunts for the marking
condition fromthe ‘Store’ and so the
information moves forward. The ‘Store’ is
then ready to be programmed with the next
changes.

Thesound transmission path consists of a
transistorised input amplifier on each source,
capable of feeding up to 20 destinations.
The vision transmission path is somewhat
different. Each source has animput
distribution amplifier which has four outputs
each capable of feeding arelay crossbar
matrix. The output from the matrix is fed to
the destination amplifier. The matrix is built
up with miniature sealed relays mounted in
strips. one strip for every source, each strip
having one video input and ten outputs. A
matrix can be assembled to accommodate a
maximum of 40 sources and ten destinations.

The operation of this equipmentis a



skilled job. It calls for the ability to translate
switching requirements into the minimum
number of switching operations.
Amendments to the switching schedule -
caused by programme changes and so on —
are received regularly from the |BA Lines

Booking Office. Thirty minutes is normally
the minimum notice required but alarge
number are accepted inside this period
depending on the NSC work load at the time.
In the three years ending December 1976 a
total of 111,097 switches were made of

which 0.035 per cent were misoperations
due to human error. Thisreflects a high order
of operational efficiency.
Sv7.3.3(01-4321429)

A change in battery maintenance

by Jim O’Connor, Sv5.4.2

Future issues of Tls giving routine
maintenance tasks for ‘float trickle
charge’ power plants will call for the
regular measurement of cell voltages
instead of specific gravity. Whatis the
reasoning behind this change ?

The traditional method of assessing a cell’s
condition is to measure the specific gravity
(sg) of its electrolyte using a hydrometer.

For accuracy this measurement depends on
the electrolyte having auniformsg
throughout. This, in turn, depends notonly
on the chemicalreaction within the cell
duringchargingbeing sufficiently vigorousto
mixthe electrolyte butalsothe extent to
which the cell’s plate assembly permits its
circulation.

Neither of these conditions are fully
satisfied in modern power plants. The design
of float trickle charge power systems such as
PowerPlants 123,227 and 233 are such that
their batteries do not requirerefreshing or
equalising charges. Their cells are at all times

maintained within closely controlled limits
(2.22t0 2.3 Volts). Normally they accept
only a small trickle charge to make good
internal losses —re-charging automatically
after adischarge caused by loss of mains.
Thisre-charging takes place atthe most

economical voltage —without the energy
wastage and excessive gassing which
occurs in earlier float systems where cell
voltages up to 2.6 may occur. However, the
reduced gassing is hardly sufficient to
adequately mix the electrolyte.

...and the new way
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Furthermore, in the high performance planté
cells mostcommonly used with those plants
the closely packed plates and continuous
microporous plate separators restrict this
already small circulation still further. The
resultis ‘stratification’—the sg of the
electrolyte varies according to the depth and
cannolongerbe used as areliable check of
the cell’s condition.

But we know that keeping the cell
voltages within the above limits means that
theirgoodconditionisassured. So sg
readings aren’tnecessary on constant
potential DC power plants ; they can be
replaced by cellterminal voltage readings
provided these can be measured accurately
enough. In the past, dynamometer or moving

iron meters of sufficientaccuracy were too
fragile for practical use. But now we have
asmall, robust, multi-range digital voltmeter
which is ideal for this purpose. Itis called
Meter, Multi-range 17A. With itwe can read
cell voltages to an accuracy of £ 10pV. We
can thus compare each set of voltage
readings with previous ones so as notonly to
check the general state of charge but also to
detect cell faults. (Experience shows that,
forexample, a plate disconnected from its
group bar or a broken pillar cause an increase
in cell voltage while a short circuit between
plates causes a decrease.) An added bonusis
that this voltage reading technique is more
convenient and less time consuming than
taking sgreadings.

In the older float plants (Power Plants 210
and 225) where a gradual reduction in
battery capacity has to be replaced by
routine charging, normalvariations in cell
voltages tend to make the new technique less
effective so, for the time being, we'll continue
to take sg readings on these plants generally.
We are, however, recommending the use of
voltage readings in specific cases of Power
Plants 210 or 225 where stratificationis a
particular problem. (Some plants powering
crossbar exchanges are notable in this
respect.) Even here though, sg readings will
still be taken after refreshing and equalising
charges.

Svb.4.2 (01-4329041)

System X

Here, Telecommunications Systems
Strategy Department (TSSD) answer
some basic questions about the
background and nature of the system
which will bring us into the digital
switching erain a total systems
concept.

Why are we seeking a new generation
of telephone systems ?

Existing electro-mechanical systems cannot
be economically adapted to provide the
facilities and the quality of service we must
offerto customers in the future. On the other
hand, up to date technology is notonly
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capable of meeting the future needs of
customers but also is becoming more
economic to make and install than earlier
equipment. New systems are also able to
provide better facilities for those who
operate them, particularly in the fields of
network management, servicing and
accounting. Furthermore, the economic
advantages of such systems become much
greater when their development and modes
of operation are determined as an overall
plan —a total systems concept. Advantages
we are seeking with this conceptare ;

@ the capability of evolving to meet the
future needs of telephony customers in terms
of facilities and reliability ;

@ scope for gradually creating a network in
which other services are run jointly with
telephony — an integrated services network ;
@ substantial reductions in overall cost;

@ large reductions in equipment size ;

® much shorter procurement and installation
times.

Whatis System X?

Basically itis aplan for afamily of new
switching and associated systems using
micro-electronics, integrated digital
switching and transmission, stored
programme control and common channel
signalling. These systems are built up from
subsytems - modular ‘building bricks’ —



which are being designed to common Overlay Concept
standards. Many of them will be multi-
purpose so enabling them to be used in
various combinations and configurations to
meetdiverseplanningand service
requirements.

One way in which System X could be
introduced is as an overlay to the existing
network, having the minimum number and
variety of interfaces with it and therefore
remaining virtually free of constraints due to
interworking. The diagram shows how this
might be done. It highlights three phases in

%
the gradual transformation of an existing Interworking Links
(mainly analogue) network into the new
(mainly digital) network of the 1980s, and
shows how the evolutjon of the network can T \

proceed at different rates, governed
typically by local circumstances or by
national policy.

In the first phase, illustrated by Area A, the
existinglocal exchanges (LE) and theirgroup
switching centre (GSC) continue to serve
the area and to use the existing trunk
transitnetwork. The area remains almost
unaffected by the introduction of System X
elsewhere in the national network, although
it may acquire interworking links to some
System X exchanges.

In the second phase, illustrated by Area B,
the existing local exchanges and their group
switching centre continue to serve many Area A — Existing Exchanges not yet overlaid or replaced

customers in the area, but some or all of these ~ Area B—Existing Exchanges overlaid by System X
exchanges are overlaild by System X Area C — Former Exchanges completely replaced by System X
g y oy Key: LE = Local Exchange

DISC

Future network

Existing network

exchangeswhich serve theqthercustomers. GSC — Group Switching Centre (Trunk Exchange)

The new exchanges may be introduced for a DMNSC = Digital Main Network Switching Centre (Trunk Exchange)
variety of reasons, such as to cater for growth TSC = Transit Switching Centre (in 4-wire Trunk Transit Network)
orto provide a nucleus of new equipment ISC = International Switching Centre

pendingthe replacement of old equipment DISC = Digital International Switching Centre
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which has come to the end of its economic
life. The balance between old and new
exchanges, and the locations and number of
interworkinglinks depend on prevailing local
conditions.

Inthe last phase, illustrated by Area C, the
formerexchanges have been completely
replaced by System Xlocal exchanges and a
digital main network switching centre
(DMNSC) which now serve the whole
area.

Existing international exchanges will
continue to serve the national network for
many years, but will be supplemented by
System Xinternational exchanges.

Naturally, in practice, the three phases of
networktransformation shown in this
diagram will tend to be less distinct and will
merge from one to the nextin a gradual
process spread out over many years.

How is System X being developed ?
First, by creating an overall strategy through
intensivecollaboration between the PO and
its main manufacturers— GEC, PTL and STC.
Within this strategy individual manufacturers
are undertaking development projects
through contracts let and funded by the PO.
These contracts provide for the transfer of
design and related information between all
four parties to enable each to carry out its
share of theprogrammeeffectively. We are
abletobuild on experience gainedfrom
systemssuch as TXE2, TXE4 and digital
transmission systems as well as development
recently undertaken by manufacturers
privately. Thus, new techniques and
processeswill beresearched, tested and
made operational.
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The development of System X is a very
major project : Hundreds of professional staff
are now involved in the PO and Industry, and
will be involved for several years. Scores of
racks of model and test equipment will be
required to validate the designs through to
production. All told, the development costs
are likely to exceed £100m. This cost s high,
butitshould be seen in the context of
potential procurement programmes of some
£1000ms inthe UK alone, and the prospect
of a substantial export market.

When will System X be available ?

The overall programme provides for the
development of System X for a compre-
hensive range of applications, but highest
priority is being given to the development of
digital switching systems for junction,
tandem and trunk purposes, closely followed
by a family of local exchangesrequired to
meet the diverse situations that arise. Itis
planned to built up production in the early
1980s for an expanding range of applications
that exploit.much of the basic designs proved
in the early applications. This programme
includes System X applications for
international, manual board, and data
services, and for arange of network
management, servicing and accounting
centres that will be appropriate for the 1980s
and beyond.

We hope to publish further information on
System X in due course, particularly
concerning the maintenance aspects.
(Editor).

Q Points
the way!

by Ron Quinney, Svb.4.2

Ever had trouble finding the Tlyou
wanted ? If so, the new Tl indexes are
designed to help you.

Over the pastfew months new indexes
have been prepared forall Tls. They are them-
selves published as Tls in their own number-
ing series — Q. Thisis a convenient letter
because, apartfrom being universally
accepted as arequest forinformation or
enquiry,its placein the alphabetmeansthat
eachindexwillbelocated atthe end of each
Tlfile—which iswhere you would expectit.

For maintenance staff, indexes are
initially being distributed only to files held
by AEEs and inspectors (Type 3 files),
executive engineers (Type 4 files) and to
HQs (Type b files). Eventually, we hope to
provide themforselected Type 2 files but
this will take sometime.

The firstissues of Q Tls have been com-
posed from lists held at the Edinburgh Tl
Distribution Centre, and they'll be keptup to
date by regularamendments and reissues.
In principle, a Tl can have up to three entries
inanindex —based on key words in its title.
Forexample, TI E13 A2010 can be found
under:

MAC

Measurement and Analysis Centres and

Telephone network performance measure-

ment using MAC.



The index number

Each indexis numbered according to the Tl
sub-division towhichitrefers. For example
Q3 E0007 refers to Telegraph Maintenance
(sub-division E7). The table shows this
relationship for all E(Maintenance) sub-
divisions. An importantfeatureis thateach
indexis acomplete alphabetical list of those
Tlswhichshould bein any file whose
compositionincludes the whole of asub-
division—including relevant Tls from other
divisions (A, C, D and so on) normally
distributed to it. A ‘Signpost' Tl, Q2E0000, is
there to pointyou in the right direction if you
have only avague ideawheretofind a
specific maintenance instruction.

Updating

Naturally, any reprinting and redistribution
of amendments takes time. But the aim is for
updating indexes at least every six months.
In between times. fileholders should be
guided by the monthly THQ circular which
gives recent changes in new, amended and
cancelled Tls.

Svb5.4.2 (01-4321380)

Editor’s note: Mr. Quinney is Engineering
Division Tl Adviser.

oo
Q1 A0000 LIST OF ALL TI DIVISIONS
Division l E Maintenance Q2 E0000 ‘Signpost’ entries for E Divn. Tls
SUBJECT
Sub-Divisions E1 General Q3 E0001 | IndexforE1 Maintenance —General
E2 Overhead Q3 E0002 E2 — Overhead
E3 Underground Q3 EO003 E3 — Under-
ground
E4 Submarine Q3 E0004 E4 — Submarine
ES Stations (Teles) Q3 E0005 ES — Stations
EG Exchanges Q3 EO006 E6 — Exchanges
E7 Telegraphs Q3 E0007 E7 —Telegraphs
E8 Data Q3 E0008 E8 —Data
E9 Line Systems Q3 E0009 E9 —Line
Systems
E10 | Television Q3 E0010 E10 —Television
E11 Radio Q3 E0011 E11 — Radio
E12 Power Q3 E0012 E12 — Power
E13 Controls Q3 E0013 E13 — Controls
E14 Radio Interference | Q3 E0014 E14 —Radio
In‘ference
E156 Office Machines Q3 E0015 E15 — Office
Machines

19



Teaching aids to jault locating on
submarine cables

by Derek Foxwell, NP5.2.3.4

The locating of faults on submarine
cables haslong been considered a
‘black art’, inspite of recent advances
madein AC testing techniques. Asa
result, atraining course was set up at
the POTTC, Stone, to teach terminal
repeater station staff how to locate
faults on their systems.

The main problem in arranging this course,

was to demonstrate, in the classroom,
effects obtained during submarine cable
testing. This meant thatthe submarine
system had to be simulated so thatthe
response of the simulatorto the testing
signalswas similarto that of the system
itself.

Testing methods

There are three main methods of fault
locationinuse onsubmarinesystems. The
oldestoftheseis ‘DC measurement’, where
the DCresistance (in the case of an earthing
fault) orthe DC capacitance (in the case of a
sealed-end fault) is measured to the fault
position. Having previously established the
resistance and capacitance of the system
repeaters, equalisers and cable (per nautical
mile), the distance to the fault can be
calculated. With earthing faults, an end
resistance mayexistdue to an electrolysis
20

effect. (Dissimilar metals — copper centre
conductor and steel armour wires —
immersed in an electrolyte, the sea.) Special
DC tests are then performed which tend to
eliminate the effect of this end resistance,
leaving only the resistance to the fault
position.

Recently, AC testing techniques needing
less operator skill have been evolved which
give greater accuracy in faultlocating. This is
mainly because the varying DC currents
present on the cable are filtered by the AC
testequipment. The AC techniques usedare
‘pulse echo’ and ‘impedance/frequency’
testing.

Pulse echo works on the radar principle
where low frequency (2 to 16 kHz) sine
wave pulses are transmitted to line, part of the
pulse energy beingreflected by any
impedance irregularities (such as faults or
repeaters). Thesereflections are displayed on
acathoderay tube.

When measuring impedance against
frequency the input characteristic of the
submarine system in the frequency range up
to, say, 12 kHzis measured when the length
of the cable is sufficient for the characteristic
impedance (Zo) of the system to be reached,
or otherwise the farend is terminated in Zo.
These measurements are repeated when a
fault occurs on the cable and a difference
curve plotted from the two sets of readings,
which allows a mathematical solution to the

fault distance providing the AC parameters of
the system are known.

Simulating DC tests

Simulating a submarine system to DC testing
currentis relatively simple. Fig 1 shows a
hypothetical submarine cable system
containing two cable sections each 6.5
nautical miles (M) in length, and one
repeater. In this example, the DC resistance
Fig1

‘A’ End of system Repeater ‘B’ End of system

3 6.5M % 6.5M

Fig2a
13Q 15Q 43Q 13Q
&
—=1.105pF
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Resistance { (Ohms)
150
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per nautical mile of the cable is considered as
2Qandthe capacitance pernautical mile as
0.17uF. The DC path through the repeater
includes two ‘backed-off’ diodes which
protectthe repeater against surge voltages.
This modifies the ‘DC resistance versus
repeater testing current’ characteristic atlow
currentvalues. Fig 2a shows the circuit of the
systemillustratedin Fig 1, with a typical
resistance against current response plotted in
Fig 2b. Therepeaterchosen for this example
isthe STC 14 MHz type.

These repeater sections (thatis, a cable
section plus repeater) are connectedin

FaultO/P’s

tandem to obtain the required system length
to the fault. The final cable section is always
a special section which has been divided to
allowsub-sectionlengths of one half, one
third and orie sixth to be selected as the
distance to the fault from the preceding
repeater.

To simulate the fault condition (thatis a
secondary cell effect at the broken end), a
short section of submarine coaxial cable is
connectedfrom the output terminals of the
DC simulator. The other end of the cableis
immersedin a galvanised iron container
filled with sea water (or salt water) to

Any one O/P selected

provide the electrolysis effect.

Simulating AC tests
Simulating the submarine cable system to the
AC test signals proved a greater problem than
for DC. However, TD6.4.1 developed a
system where the analogue test signal is
converted to a digital signal, enabling the
cable and repeater delay to be simulated
using a shift register. Fig 3 shows the block
schematic of the AC simulator for a system of
four repeaters and five cable sections.

The test signal (asingle sine wave pulse
of either 16, 8, 4 or 2 kHz) which passes into

[]

ro o o
S/H ADC -4 e A :,_'__'___. 8 Bit shift
R R ' | register
| | | |
?’—)———0 — 4 Fault control
/_" To DAC'S and Amps open/short
Zo=51Q
b
Amps R
" 1 . Summing amplifiers
Fig3 <
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the simulatoris processed by a 'sample and
holdunit’and ananalogue to digital
converter. The 8 bit words generated at the
sampling rate of 200 kHz are then shifted
along an 8 bit wide shiftregister, each step
alongthe shiftregister corresponding to a
delay of 5 usecs. The 8 bit words are selected
atthe outputs of the shiftregister at points
having a delay corresponding to the input
and output attherepeaters to allow the
typical complex waveform of the repeaters to
be simulated. Fig 4 shows the origin of this
complex waveform, and the resultant
waveform.

Each output drives into a digital to
analogue converter (DAC), with the outputs
of the DACs’ passing through buffer and
combiningamplifiers into one of two
amplifiers. (The amplitude of the reflections
can be adjusted by using a potentiometer
precedingthe DACs.) The choice of the
amplifier determines the phase of the
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Firstrepeateralong the system

Sine wave pulse transmitted to line of 8 kHZ

& = loop delay time for test signal
through repeaters, typically
20 pseconds

Resultant waveform of repeater

reflection, which may be changed by 180° to
simulate a repeater input or output, that s,
low or high impedance.

Afaultconditionisrepresented by
‘picking-off” any 8 bitword at one of several
preselected points along the shiftregister and
passingitthrough a DAC into one of the
amplifiers. Theamplitude of the faultcan be
adjusted by using a-potentiometer preceding
the DAC. An open or short circuit fault
reflection is selected by means of a switch.

The simulators described are currently
being used at POTTC Stone on the
submarine cable fault location course (658).
Further units will be built to allow certain
‘submarine terminal repeater stations’ to
practice on these models of theirsystems, to
obtainfaultlocation expertise.

Several foreign administrations are
interested in the simulators for training their
own staff.

NP5.2.3.4 (01-4321086)

SPC jor telex
switching

by Ray Bentall, Sv6.4.2

If present plans getthe go ahead
Brighton’'s Strowger telex exchange
will be the first to bereplaced by one
using stored program control (SPC).
It should come into service in 1980 and
may be followed by replacement of
someofthe 50 other Strowger telex
exchangesin the inland network.

Some of the advantages of the new

exchangeswouldbe ;:

® Better quality of service to customers ;

® Improved customer facilities ;

® Areductioninroutine maintenance ;

® Moredetailed management statistics ;

® More detailed customer billing, if required.
And some of the improved customer

facilities which could be offered are :
The date and time sent by the exchange
atthe beginning of each call ;
Calls setup simultaneously (broadcast)
to several customers ;
Number selection by using the teleprinter
keyboard rather than a dial ;
Calls setup by keying only two digits for
commonly called suctomers (shortcode
selection) ;
Incoming calls automatically redirected to
another customer on the same exchange;
Calls to a customer’s old number inter-
cepted and a brief message sentto the



caller advising them of the new number.
(This may be combined with call
redirection) ;

If one customer finds another continually

engaged, the exchange storesthe message,

delivers it later and then advises the
calling customer ;

Connection to terminals working at
higher transmissionrates and different
codes, by means of code and speed
conversion ;

Private networks set up using normal
exchange equipment and trunk routes.

Other features likely to be included in the
newexchanges would be:
Telegraphsignals regenerated and trans-
mitted atzero distortion ;
Calls charged by recording details on
maganetic tape which would then be
processed for billing ;
Distorted test messages generated by the
exchange itself and an automatic over-
night test of each customer’s line.
Majoritems of exchange equipment
duplicated for security, with automatic
changeoverto a standby on failure of the
working equipment ;
Two attempts to set up a call and, if
necessary, afurther two attempts via
anothertandemexchangeif the primary
routeis congested.
At present a number of different systems

are being evaluated but they all have the
basic features shown in the block diagram.

The line card converts telegraph signals
to logic level and the multiplexor scans the
outputof each card in turn and detects each
telegraph character. The characters are
transferred to the main processor with the
identity of the line card on which the
character wasreceived. The main processor
first analyses the selecting information
received from the customer — either dial
pulses or keyboard characters, then selects
inits memory an appropriate line card (for
either a trunk or customer’s line). When the
callhas been set up, the main processor
analyses the address of each character
transferred and sends it to the appropriate
multiplexor together with the address of the
line card which musttransmit the character.
The multiplexor sends the character to the
line card whichtransmitsitto line.

The successful operation of the SPC
telex exchange at Brighton will, we hope, be
followed by the gradual introduction of
others. If so, they willincorporate are-
designed testdesk. By then we may also be
using a new transmission system —replacing
80 Volt working.

Sv6.4.2 (01-4321320)

Processor Processor
A B

Processor Changeover Equipment
Other
Multiplexors
Duplicated
Multiplexor
Other
Line
Cards
Line
Card
l
Telex
Line

Simplified diagram of typical
SPC Telex Exchange
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PO Engineering sajety guide—~RG41

by Alastair Campbell OP11.1.1

Revision of the Safety Guide will be delayed
forsometime. It may even be necessary to
resortto alimitedre-print of the present
edition. Engineering officers should already
hold a personal copy of the safety guide and
should have received a copy of an EI-TI
conversion listfor specific use with it. In the
presentcircumstances, any officer who has
notreceived a copy of this list should ask his
areaforonerightaway.

For general information, the conversions
are reproduced here.

RG 41 El =TI Cross reference.
Where an El isreferred to in the text the
appropriate Tl can be found from the following
table.

General - General

S1020. .. ... M4 E1020
S2020. . ... M4 E2020
S2050. ... M4 E2050
S3100. . ... M4 E3100
S3200... ... .. M4 E3200
S3311 .. M4 E3311
S3610... ... M4 E3610
Z23004......... A2 M0051, J7A0020, ET HO900
Lines — Overhead

C3651.... .. . E2 B1051
CH101.................. *E2 BOO15, A2 N1351
E3134. . ... .. E2 CO112
E 3631 Never Fublished .. ...... .. ... A2 N0201
A3090............. ... A2 D0090
A309T. ... A2 D0091
C110T ... A2 N1051

J1001. ... M4 EO0600
J1005.. .. ... A2 N0291
J1101. ... *E2 F1101, A2 E5001
J1201 .. A2 E5503
Lines — Underground

CH901.................. A2 G0074, *E3 EO101
D1035. ..o A2 F0301
F3080.................. A2 D3105, *E3 A3152
FB5402. .. ... .. .. ... .. E3 H5402
FB5902. . ... ... ... E4 B1001
J10T. ... E3 H1101
J10.. . E3 H1110
J1126. E3 H1125
JNM33. E3 H1133
J1B0. ... A2 DO121
J16T. . A2 DO0122, *E3 H2151
Power — Cells

A0020. ... ... ... ... .... A7 E1005, E12 FO002
Protection— General

J1005. ... A7 E1001
Staff — General

HO021 .. ... . . . M4 E0021
Staff Establishment

E 0032to Gen Gen S4050........ .. M4 E4050
Tools and Transport — General

A3001.. . ... J7 A0013
ABO21. .. E1 G5010
Tools and Transport— Hand Tools

E1120..... .. M4 E3100
G1003.... ... .......... *A2 D0033,E3J1003
G1201. . ... E3 JO112
H1005. ... ... ... M4 E3311

L1044 . .. ... .. . A2 E5031
S1410.................. A1F5252, *E1 G7910
.................. *C1 A8105
T1150............ ..... *A2 D0034,E3J1015
Tools and Transport — Mechanical Aids
B1009......... ... ... G3B2011
B1010. ... ... . A2 G0076
C1035.................. A2 M0052, J3 D0O030
J101 . J3 E0014
J1022. . J3 E0014
J1030. . ... A2 NO261
Tools and Transport— Vehicles
D0O023. ... . . J5 A0029
D0024. . ... .. ... J5 B0041
DO031................... J5 B0044, J5 A0042
DO40T ... . . J5 B0024
DO451. ... . . J5 BO015
KO021.................... J4 FO014, J4 EO013
.................... J4 FO013

*Duplicate Tls which are progressively being
eliminated.
OP11.1.1 (01-739 3464 x452)



Microwave radio system maintenance-

Transferring the emphasis

by Richard Balcer, Sv7.3.1

Which is the most effective way of
maintaining systems ? Everyone will have
theirownview on the subject but few would
denythatthe methods adopted at any
particulartime must depend on stability of
performance, volume of equipment,
availability of expertise, and a whole host of
other factors, all of which are constantly
changing as the system develops.

The number of systems in the PO micro-
wave network hasincreased rapidly in the
past few years and to keep pace with this
growth our maintenance philosophy has had
toevolve accordingly —improving and
rationalising methods and making the most
efficient use of resources. In earlier days the
bulk of our effort was invested in routine
checking of individual units and panels. But

now the emphasis has been transferred to the

careful routine monitoring of the overall
system performance. The cue forremedial
action is the excursion from prescribed limits

of the system’s performance parameters and
excessive changes in equipment meter
readings.

Since this ‘system engineering’ approach
resultsin alarge shiftin emphasis, its
promotion and adoption has required some
support measures to be taken. Foremost
among these is the need for maintenance
staff to know the relationships between the
overall performance parameters (which
indicate a fault) and the radio system
parameters (which indicate the cause of the
fault). In the pastthisinformation was
splitup andincomplete. Now, however, it
has been collated and supplemented and is
concisely presentedin the form of two wall-
charts—onefor TV and one for telephony.
These have beendistributed to all radio
stations. Inline with the production of these
and other wallcharts, a series of ‘talk-ins’
have been held on all microwave links —
putting over the new approach and
discussing it with the staff concerned.

But, when itcomes to day-to-day work,

Radio System

Transmitter

basic theory alone is insufficient to deal with
‘nitty-gritty” matters. So THQ are now
producing a series of two-day practical
instruction sessions to augmentthe
knowledge gained in formal training. To do
this a mobile demonstration unit will be
stopping at a number of convenient points on
the network to demonstrate parameter
relationships in a very practical way. The
courses are directed at all staff engaged on
microwave systems maintenance including
supervising officers.

The demonstration unitconsists of a TV
outside broadcastvan convertedinto a
six-man classroom with seating at one end
andradio and test equipment atthe other.
Theradio equipment (shown in the block
diagram) comprises a transmitter and
receiver connected back-to-back with
facilities for the insertion and recovery of
signals atvarious points. Itisinstalled in the
rear compartment of the van where cable
drums are normally housed. Only the
equipment’s access points and the wave-

10/13 10/13

Radio System
O— 10/15
T Modulator
Baseband IF access
Input point

Radio System

Receiver

Waveguide Circulator

attenuator

Radio System
O O 10/15 —0
T Demodulator T
IF access Baseband
point Output
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guide connection between transmitter and
receiver are brought out to appear on a panel
inside. The roof of the inside compartment
conveniently serves as a support for the
necessary testequipment. Theinstruction
sessionessentiallyinvolves changing the
radioresponses of the equipment and
displaying the effectsthese have on both TV
andtelephonytest signals. Thisisdone by
inserting networks of known responses into
the baseband and IF paths so as to simulate
various equipment degradations.

The first day is devoted to TV traffic
impairments and the second to telephony
traffic.

What else has been done?
All staffengaged on the maintenance of
microwave links have been issued with a
personal copy of the ‘Microwave Engineers
Pocket Book’. This contains scaled down
copies of the wallcharts mentioned above
and otherinformation of practical use in
day-to-daywork. The bookis constructed to
withstand the rigours ofdaily use and
includessomeblankpagesforinformation
which users may wish to add for themselves.

The high reliability of some equipment
does not enable maintenance staff to build up
much experience onfaultfinding and when
the occasional fault does occuritcan result in
atime-consuming search through hand-
books. The Pye and GEC TDM supervisory
and control equipment come into this
category. So for this we have recently
devoted some special instruction sessions at
the stations concerned.

Measures such as these bridge the gap
between the formal courses offered at TTC
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Stone and the needs of day-to-day work.

The author has now been transferred to
TD6.4.1. Enquiries about this article should
be referred to Sv7.3.1 (01-432 1340).

< 3 -

Instruction in progress




A call-monitoring equipment from

Cardijy

by Peter Bushell, WMTB

Designed and produced in the WMTB Tester
Design Workshop, this equipment helps the
ATE maintenance officer to pinpoint
‘blackspots’ occuring due to exchange
switching plantfailures. [tcan be used at
manyaccesspointsthroughoutthe
switching network and permits service
surveillance of local, STD and incoming
trunk traffic. As the photograph shows, the
equipmentis divided into two sub-sections.

The motor uniselector access circuit
Thisis connected to the circuits under
observation by flexible cords and suitable
connectors. It contains a high speed motor
driven uniselectorto permitthe monitoring
equipmentto be connected to the observed
circuitwithin 100 ms of seizure. Thisis
essential if subsequentdialled pulses
providingroutinginformation are to be
recorded. Thesub-sectionincludes a high
impedance pulse monitoring unitenabling
dialled routing information to be stored and
recordedwithinthe ‘no tone’ detector
equipment. Provision is also made to
identify the circuit under testby means of an
illuminated numercial indicator.

The no tone/NU detector
Thisis based on the Call Failure Detection
Equipmentno 1 (CFDE 1) and interconnects

with the access unit by means of plugs and
cords. Itincludes the same basic functions as
CFDE 1 —tone detection unit, hold and trace,
and so on, but there are a number of additions
which materially improve its function. These
are:

® Loudspeaker Amplifier

® Trace-tone facility

@ Preselected first digit discrimination

® NU Detection

® Register/Translator Lockout detection
(NU tone after third and fourth digit)

® Variable minimum digits setting.

The equipment s further enhanced by the
association of an ‘in-line’ digital printout
and indicating equipment. This permits a
‘printout on failure’ feature to be employed
when required.

A typical use for the combined tester is
when troubles are experienced at a point
within a switching network, such as an
incoming junction route. Up to 20 circuits
can be monitored simultaneously, with the
routing and result of each observed call
being recorded. An analysis of failures pin-
points the source of the troubles and permits
speedy remedial action. Additionally, since
details of all observed call routings are
recorded on a paper tape, the equipment can
readily provide patterns of traffic flow for
trunking and grading purposes. Although
specifically designed for use on TXS, itcan

Cardiff's call monitoring equipment



be used with equal effect on TXE or TXK.

Thedesignis based on electromechanical
components and because of the large number
offunctions available and attendant com-
ponents, it would be more accurate to
describethe equipment as transportable
ratherthan portable — the dimensions of the
two cases are 482 mm x 300 mm x 290 mm
each andtheyhave acombined weightof
55 kgs. But this is aminor disadvantage
compared with its value in locating sources
oftrouble that previously were time con-
sumingand ofteninconclusive.

A quantity of the ‘notone/NU tone’ detect-
ors were made in the Regional Tester Design
Workshop while the Motor Uniselector
Access units were made by PO Factories.

Future development

A limitation of the Motor Uniselector type of
access equipmentis the hunting speed of
the Motor Uniselector. This is adequate for
most purposes but some difficulties have
been experienced where the interval between
pulsetrainsis shortened due to network
switching requirements — for example,
incoming first Numerical selectors from
Discriminator Satellite exchanges. In these
circumstances, routing digits can be lost
during the access hunting period. To over-
come this we've been designing an elec-
tronic equivalent of the Motor Uniselector,
the prototype of which has already been
completed. This provides a switched path to
the observed circuit within 2-3 ms of seizure

by the use of opto-couplersand TTL
integrated circuits, the actual search over the
observed circuits being carried out some
11000 times a second. Plans are now in hand
toredesign the ‘notone’ detector and
printing elementwhich would make the
whole unit electronic. Eventually, both sub-
sections will be housed in a single small case
thatcan be truly described as portable.
WMTB/SMD/S3.2.1.4 (0222 391 406)

Editor's note: The Tester Co-ordination
Working Party., which includes representa-
tives from each region, has decided not to
adopt this equipment on a national basis.

Measuring private circuit perjormance
-=A new scheme

by John Marsden, Sv7.1.1

1978 sees the national introduction of a
completely revised method of measuring
private circuit maintenance performance.
The present system came into being in the
late 1960s. Although itintroduced the
concept of performance measurement for
private circuits it has attracted increasing
criticisminrecentyears. Soinlate 1976 a
major revision was putin hand.
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Whatis wrong with the present

scheme?

O Its dependence on centralised data
preparation and ‘batch processing’ results
in an unacceptable interval between
submission of data and receipt of analysis.

O Centralised processing also effectively
rules out the correction of errors on fault
dockets resulting in a disturbing seven per
cent of dockets being unacceptable for
processing.

O The monthly analysis does notreadily
answer all the questions which area and

regional managementwish to ask noris
there a procedure foranalysisto be
tailored to individual area requirements.
O Thescheme does notreadily lend itself to
the production of area TIP achievements
forthe private circuit repair service.
O Itis difficult to trace poor results back to
specific faultreports.

With these criticisms in mind a new
scheme has been worked out and has been
subjected to wide discussion. Itis based on
the use of computerterminalsin each area
and providesfor the direct entry of fault



docketsto a central computer file. Weekly
and monthly analyses are performed entirely
by the computer. The scheme was presented
to all areas in early 1977 in a series of region-
ally organised seminars at which a simple
outline computer program was used to
demonstrate its potential. The proposals
were greeted with enthusiasm and an
avalanche of comment and constructive
criticism poured back to THQ which greatly
assistedin producing the final design.
Programniing has been carried out by the
Scientific Computing Department of the
PO Data Processing Service (DPS) toa
specification produced by Sv7.2.2 working
in close co-operation with Sv7.1.1 and
Sv7.1.2. Thefinal program was thoroughly
tested by Sv D using simulated fault data.

What advantages does the new sheme

offer?

O Areas and regions can obtain weekly
analysis immediately they have completed
input of datato computer files.

O Monthly analysis will be available within
no more than two weeks following the end
of the month concerned.

O The input program rejects dockets with
errors and permits local corrections to be
made.

0O Detailed analyses may be selected from a
widerange of options and obtained

immediately via the area computer terminal.

O A poorresult may bereadily traced back
to the docket ordocketsresponsible
which can be listed complete with circuit
numbers.

O TIP achievement figures can be readily
obtained. A new performance index
called TIP2A, derived insimilarfashion
to the public network service performance
index TIP2, is to beintroduced con-
currently with this scheme.

We've taken this opportunity to revise all
stationery associated with private circuit
faultreporting and analysis. The number of
formsinvolved have been halved. The
principal change however is to the private

circuitreportform. Its size has been enlarged,

not to increase theamount of information
carried (there are in factless entries) but
ratherto make iteasierto handle, easier to
complete and lessdifficulttoread. One of
the criticisms of the old form (A2911) was
thatit had toleave thefaultreporting point
(FRP) for several days while the weekly
analysis was completed. The new form
(A2051) produces a carbon copy which,

on completion, carries the information
required for computer analysis. Thisis
detached andsentto the areaclerical group
for processing. The top copy, whichincludes
the log sheet, remains at the FRP at all times.
The form presently includes a disposable
‘one time’ carbon paper, but we are examin-
ing the possibility of using a carbonless type.

Before the scheme gets underway the
service codes on all record cards will be
changed from two to three digits. The
additional digit permits more detailed
analysis of the performance of specific types
of service — data, intruder alarm and so on.
Thisretrospective amendmentis currently
taking place through the direction of THQ
circular E5/78.

A series of one day training courses for
area engineering management has been
arranged at the DPS offices in Kensington.
These will teach how to obtain and use the
various analyses available.

We don’tintend to let this scheme
stagnate. After introduction it will be closely
monitored to ensure that the facilities
provided are those which are of greatest use.
Changes will be made if and when necessary.
Already we are considering extensions to
include International private circuits and to
provide sub-control performance measure-
ment and we are always open to suggestions
forimprovements from users.

The engineering procedures associated
with this scheme are explained atlengthin
T/ ET1 C1760.Thisreplaces E71 C71156 which
deals with the old procedure.

Sv7.1.1 (01-4329190)
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Keyphones and MF signalling—
Glasgow Area’s tester

by Bill Wright, Glasgow area. EMS17 The tester’s circuitry meets PO require- O Morethan one frequency is present ;

Over the past year or so the penetration of ments forreceiving equipment at PABX O Onlyone frequency from each of the high
PABX systems using multi-frequency (MF) installations (POR 1151). Basically there are and low frequency bands is present ;
signalling from extensions has increased seven tunedreceivers each working within O Boththese frequencies have a power
rapidly. In such systems the push-button 1.6 per cent of the nominated frequency. level in the range expected from the
uniton the keyphoneis associated with a The appropriate lamp on the matrix display telephone ;

multi-frequency line powered oscillator. is litwhen logic circuitry detects that the O Thesignal to noiseratio is acceptable ;
When a button is depressed two of these correct two of these frequencies are present. O Thesignal duration is greater than that
frequencies are sentto line — a different Butbeforehand, validity tests are made as normally produced in speech.
combination for each button. A difficulty in follows : The advantage of having a matrix display

maintenance is how to prove whether
signalling faults are with the SA4258
telephone or with the code receiver in the
PABX equipment.

In Glasgow area we've overcome this
problem by using a purpose built tester. It
checks the functioning of the MF Keypad,
giving alamp display in amatrix form
equivalentto the layout of the telephone’s
push buttons. Although designed primarily
formaintenance purposes, the tester has also
been aworthwhile aid oninstallation work —
from 700 telephones tested we discovered
an eight per centfailure rate.

The overall size of the testerisapproxi-
mately 12”7 x6” x7”. Itrequires an external
50 Volt DC power supply. Whenin use, _ . 0 ,
crocodileclip connections are made to the - : S : TaCrTe
telephone’sblock terminal. A simple variable - 1 |
inputcompensating pad accounts for slight Gl | of —
differencesin the signalling characteristics 2
between one manufacturer’s telephone and
another. Glasgow's key pad tester
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rather than a digital one is that under certain
faultconditions a double display is given
when only one buttonis depressed, whereas
asingledigitdisplay could well mask this
condition.

Otherindications of a fault are :
® Nodisplay when one particular button is

depressed ;
® Nodisplay when any button in one par-
ticular vertical or horizontal row is
depressed ;

The wrong display for a particular button ;

Aflickering display.

And some of the faultsrevealed are :

A Wires off oscillator pad ;

A Framing contacts attransformers ;

A Componentsdry-jointed;

A Micro-switches S1,S2, S3 out of adjust-
ment;

A Incomplete operation of crutch-hook
micro-switch.

The tester provides a far more detailed
analysis of the SA4258 telephone than the
established testing procedure laid down in
T/ E5 B2821 and, since the majority of faults
can be quickly putright on site, gives scope
forconsiderable savings.

Alocal electronics firm showed great
initiative and enthusiasm in building it. The
completed item cost about £225in the
Autumn of 1976. It has proved itself a
worthwhile investment and, through daily
use, continues to earn its keep.

STB/GWTA (041-2202872)

Letters

...about call failure detection
equipments.

The article in MN70 on remote printout for
CFDEs seems astrange answer to the
problem of them not being used.

While | agree that having to analyse the
tapesis atime-wasting job (the CFDE used
in this mode is nothing more than a glorified
TSO) the answer, surely, isto use itin the
‘hold and trace’ mode.

Admittedly, this increases the time spent
on CFDE work atfirst, butto a good end,
because every fault held and cleared gives an
immediate improvement in service to the
customer. After not too long, the general
improvement brought by the ‘hold and
trace’ method means that time spenton
CFDE work is greatly reduced.

R C Brewster,
ETR/Oxford Area.

...aboutaccommodation services
Inrecentyears a lot of glowing publicity has
been given to the heating and ventilating
plantin PO buildings. Nobody has any-
thing to say about the electric light and
power (EL&P) group that maintains it. Is the
PO ashamed of the state of this activity or
isitignored because itrepresents only two
orthree per cent of the whole Business,
produces no revenue and affects only our
working environment ?

Todothiswork the PO recruits and trains

telecommunicationsengineers. It uses a
WU values system which is mostly ancient
or non-existent. The PO make little attempt
to standardise equipment. |t seeks or expects
no information to be recorded or monitored.
The PO uses TIP 26 asiits only guide which
combines this maintenance (F2A) with
cleaning. However, there is hell to pay if the
radio station temperature is not properly
regulated, and staff walk out if the General
Managers’ building environment and
facilities are notright. The PO moans and
wonders why itis difficult to attract staff to
this exactingjob.

How many £M’s does the Business have
to waste in terms of extra fuel, extra power
and early plant renewals before it puts F2A
(EL&P) Maintenance on a sound footing ?
Why not start straight away and give the job
an appropriate name — my suggestion
... 'Accommodation services maintenance’.
R Murray,

ETR/Service Division

The writer has highlighted an area of work
on which insufficient importance has been
laid in the past at THQ, and in regions and
areas.

Now that some cooling plantis system
critical, because of the closer packing of new
eletronic equipment, itis essential that
cooling systems are designed, installed and
maintained to a high standard of reliability.
Much work is being done in THQ on things
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such as standardising systems,selecting
approved plantitems, re-assessing main-
tenance work units and analysing fault
records.

Some of this work will come to fruition
shortly and the results put into effect without
delay.
0P6.3

...about reorganising area mainten-
ance
How about a specialist maintenance group
forall private circuit faults ?

| am particularly interested in the split
maintenance problems which occurin a
highly populated telephone area such as
Birmingham, say. in the case of alarge
computer centre or a multi-combine firm.
Here, speech circuits are normally handled
by customer’s apparatus and linesmen from
the Repair Service Control (RSC), datel
circuits are handled by datel field mainten-
ance officers and telex circuits are handled
by telegraph field mechanics. Various
testing centres are involved, and the
numerous ‘phone calls which occur are
likely to cause errors and misunderstanding.

Surely, a more reasonable set up would
be:
0 Local RSCs—processing all general
customers’ apparatus and line faults, as at
present. This already works reasonably well
under the 151 system.
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O Aspecialist group of maintenance
engineers, either centrally based or sector-
ised, dealing with all private circuits faults
onthetransmissionline and at customer’s
premises.

The private circuitfaults could be dealt
with as follows :

1 2 3

4
Customer Central Fault

/ Speech/Data Position/s — Test to last Exch
or Case 200 - If OK
Reports > Test s Analysed — Datel Position/s — Remote Test — If faulty

Fault to Point (CTP) by
CTP Passed\
to Telex Position/s — Test to last Exch
or Switch 15A —If OK
5 6 7 8
Faultgiven Attends Clears Fault Clear
to —— - (C USTOM eI~ 3N reports back ———s» given
Special Faultsman to relevant CTP position to
Customer

By this procedure, multiple visits would
be avoided and out of service time would be
drasticallyreduced. Customerservice
would be considerably enhanced — which
is what our chairman is continually crying
outfor!

P J Richie,
MTR/Birmingham Area (021-262 2134).



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
seenin Maintenance News, or indeed, about
any maintenance topic, send your letterto :
The Editor, Maintenance News, Room 4089,
Tenter House, Moorfields, London EC2Y 9TH.
Saywhatyou like but the Editor may tone
comments down if he decides to publish.
Doplease give your full address.

If you have a contribution to offer to
Maintenance News other than a letter
tothe Editor, please forward itthrough
normalchannels to the Maintenance
News agent for your Region or
Telecommunications Board. The list is
shown here. The editor cannot

publish anything todo with current
awards suggestions.

Send your contributionsto...

EASTERN Mr B A Pearce
ETE Mr R G Brown
LONDON MrF T Booth
MIDLAND Mr D C M Coshan
NORTH EAST MrJ Yarborough
N IRELAND MrW J McKinney
NORTH WEST Mr F Smith
SCOTLAND MrR L Logan
SOUTH EAST Mr R Bayfield
SOUTHWEST Mr P R L Evans
WALES & MARCHES Mr G Brice

S1.1.1 0206 89307
ET10.4.3 01-8293138
Sv8.1 01-587 8000 x7489
SM4 021-262 4052
$1.3.1 0532 37808
Sv2.1 023241322
S2.1 061-863 74568
S1.4.1.1  031-2222390
SM1 0273201218
Sv1.3 0272295337
S3.2 0222 391 353
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