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Editorial

One of the gratifying things about being the
editor of a magazine such as this is that people
actually read it! What is more, they get very
upset if they do not receive their own copies.

Fortunately, in spite of the two
reorganisations of HQ since Maintenance News
emerged as a medium for Service Department,
the powers that be have continued to
acknowledge the value of this magazine.
Personally, | feel MN will play an even greater
role with the impending demise of Tls. Already
we are seeing ‘newsy’ items appearing in MN
which otherwise which might have been printed
in Tl format, and distributed to many
inappropriate files — a point brought out by Brian
Grover in this issue’s On Reflection . . .

To return to my starting point, we try to make
MN as readable — and as accurate — as possible.
Points on which your editor has been taken to
task — on abbreviations by one correspondent,
and by an observant reader (obviously an RSC
man) who pointed out that the photo on page 29
was printed in reverse!

Distribution errors do occur, I'm sorry to say,
but it would assist me if queries could first be
made to local distribution duties, as they can
often sort things out. There are always enough
copies to go round.

— Editor

Microphonic noise
in Strowger exchanges

by Rob Goundry BTM/SM3.1

Microphonic noise — the name given to
electrical noise caused by mechanical

vibration — has always been a problem in
Strowger exchanges where the connection
from one customer to another is dependent on
the sliding metal contact between wipers and
banks, open relay contacts, ‘u”-points, and the
like. All of these contacts are subject to the
ravages of atmospheric poliution, airborne dust
particles and quite severe vibration when
selectors step, hunt and release. That the
system works as well as it does, is a credit to
those in the past who specified, designed and
built it and all those now invoived in its
maintenance. The system designers did their
job thoroughly. Reports in our files detail tests
using a wide range of different wiper and bank
contact surface metals including gold, stainless
steel and rhodium. Wipers with oil damping to
reduce vibration were tried, and even the use of
PTFE as a wiper/bank contact ‘lubricant’ was
investigated. The materials chosen as standards
by our predecessors were a compromise
between the purchase price and the cost to
maintain a given standard of service over a long
life.

Why the interest now?

Few changes have been made to the design of
2-motion switches over the years, so why is
noise in Strowger exchanges now looked on as
a growing problem? The most likely reason is

the improving performance of the network
brought about by modernisation, rather than any
widespread slipping of maintenance standards.
In this new environment Strowger can 'sound’
comparatively poor — a fact frequently brought
to our customers’ attention by radio phone-in
programme presenters. Although the number of
calls broadcast on radio is very small, an
audience of several millions hears the DJ
complain of another ‘poor line'. This is a
significant factor in forming and establishing our
customers’ opinion of our service. Noise levels
that were tolerable 40 years ago — when 2000-
type switches were designed - are becoming
less acceptable in the 1980s; not only to voice
services but also for data traffic. Noise during
data transmission can corrupt information and, if
it occurs frequently, results in the need for
proprietary error-correcting equipment. Thus
some of our more important customers can lose
confidence in our services and may be put to
extra expense. Our customers’ sensitivity to
faint and noisy calls is very evident in initial
results from TELCARE — Telephone Customer
Attitude REsearch, the scheme in which our
customers are asked in a telephone interview to
comment on our services. Figures for both local
and trunk service indicate that many customers
have difficulty hearing or being heard because of
faint or noisy transmission, and this is clearly a
cause for concern.,



Noise sources

What are the sources of microphonic noise in a

Strowger exchange? Banks and wipers

immediately come to mind, but there are quite a

few other common causes - as listed in

TIE6 D 0074 - and summarised here:

® | ine wipers - dirty or having excessive tip
wear and gap.

® | ine switching relay contacts — lack of tension
and block lift,or dirty.

® [ ine bank contacts — dirty or tarnished.

® Line wiper cords — high resistance
terminations and suspect continuity.

e 'U'-points — dirty or tarnished contacts, depth
of engagement inadequate.

® Selector seating — incorrect alignment with
bank, loose cradle/rack shelf cross-member
SCrews.

® Selector covers — in contact with adjacent
covers thereby transmitting vibration.

® Wiring - spurious connections between the
circuit and frame.

Prevention better then cure

Recent investigations in several parts of the
country have confirmed that there is no quick
and easy way to reduce noise. Knowing the
common causes helps to locate faults — but
prevention is better than cure. This is largely a
matter of keeping the switches in good
condition by routine maintenance. The
frequency of routine work can best be assessed
locally in the light of experience with a particular
exchange.

Solution
Implementing schemes to reduce noise is
clearly a formidable task — given that there are
over a million 2-motion switches still in service.
At this late stage in the life of Strowger most
ideas are not economically viable, although the
recently published change to wiper tip gap
adjustment limits is a notable exception. Wiper
tip gaps should now be set in the range 14-18
mils. This means that the adjustment range has
been tightened up by 2 mils at each end. This
approach should result in the same 16 mils
average tip gap as before, so avoiding any
possible bank wear problems that may have
arisen if only the top limit had been changed. A
wire gauge - Gauges Feeler No 35 (item code
14 1683 in Section 5TB of the vocabulary of
stores) ~ is available to enable checking of the
new adjustment. This tool has both 14 and 18
mil gauge wires projecting from the same end,
thereby making the job a little less tedious than
with the 12/20 gauge. The new adjustment will
take a full routine cycle of three years or so to
become applicable to all switches. The resulting
(hoped for) reduction in noise will therefore be
progressive. Re-bladed wipers from Piece-parts
depot (PPD) will shortly be supplied adjusted to
the revised limits, and adjustment of new
wipers is being pursued with the
manufacturers. It is worth mentioning that we
would not have to buy new wipers if sufficient
were returned for refurbishment - so keep
those old wipers rolling in to PPD!

In practice it is not always possible to
complete preventive maintenance as often as

we would like — and noise will arise randomly
from items such as line relay contacts which are
not subject to regular routines. It is inevitable
therefore, that some switches will become
prone to noise. The task for maintenance staff
then becomes one of minimising the number of
such switches without taking too much effort
from preventive work. Some automatic
assistance in locating those noisy switches
would be useful, but all previous attempts at
designing a practicable and economically viable
add-on "‘noise detector’ for routiners/call
senders have been unsuccessful. An earlier
article (MNG6 p24) recorded the outcome of a
maijor effort in this direction between 1968 and
1974. On a much more positive note, we now
have MAC — the system of Measurement and
Analysis Centres (see MN21) - to help us.

MAC tone detection and identification is
achieved by a combination of 400Hz and
1000Hz tone detectors providing inputs to the
MAC processor. There the program enables the
tone presented to be identified by its cadence.
Although tolerant of noise in both detection and
identification, MAC will not resolve a tone in the
face of severe noise on the line. In such cases,
MAC is likely to record the call as a plant defect
in the 'unrecognisable result’ (UR) category.
MAC ‘UR’ results can therefore be looked on as
a rough measure of the incidence of ‘noisy’
calls. In the case of MS1 {(measurement
sequence 1, own exchange test calls) this is a
measure of noise for individual exchanges. It
can only be a ‘rough measure' as some noisy
calls wilt not affect MAC at all, and others can be



classified as UR for reasons other than noise.
The foilowing article “‘Recognising the
unrecognisables’” gives more detail on the MAC
tone identification system and describes some
of the more common causes of URs.

A quiet life

As the network becomes progressively quieter
with the provision of modern switching and
transmission systems, pressure to keep
Strowger quiet will increase.

So be aware of the importance of
microphonic noise:
® {ts causes
® the need to prevent and cure it
® the use of MAC to indicate its incidence and
® the use of MAC analysis sequences to assist

in locating it.

Most of our customers would be satisfied
with a quiet life, so let's make sure they get
one - well, at least from your Strowger
exchanges!

Strowger Regional Service Improvement Centre
- a national service provided by

BT Midlands HQ

(021 643 5048)

MAC-recognising
unrecognisables

by Bill Collins LES4.1.2

Measurement and Analysis Centres (MACs) are
now installed in all Areas to measure the quality
of service given by the public switched
telephone network (PSTN). Patterns of test calls
are made on various parts of the network and
the results of these calls are recorded and used
to compile performance statistics for
exchanges, Areas, Regions, and so on. Detailed
fault information is also available to exchange
maintenance staff including, for example,
individual failure files (IFFs}, and analysis
sequence results, which can be obtained as
required from the local MAC staff.

To carry out these measurements the MAC
processor must be capable of identifying calls
that successfully receive test number tone
(TNT) from answering equipments used by
MAC, or that receive a supervisory tone, such as
busy tone, number unobtainable tone, and such
like.

A combination of hardware and software
design is used by the processor to decode these
various tones and record them under their
correct categories. But if the tones or conditions
received on a call cannot be identified, the result
of that call is recorded as 'Unrecognisable’ {UR).

A brief description follows of how the processor,

defines a UR and of various causes found for
UR's in the network.

Tone recognition on MAC is carried out in two

stages—

e Hardware: TNT and supervisory tones are
received by filters in the special interface
hardware (SIH) at the MAC centre and
reported to the processor using on/off delay
timers. These timers prevent transient
interference conditions from being reported to
the processor.
1004Hz tone {which is part of MAC TNT) is
detected by a narrow-band filter and has
transmission tests carried out on it with
selected calls — about 1 in 20 of all calls
generated by the MAC.
400Hz tone is detected by a broad-band filter
with a frequency response of 300 to 500Hz.
This broad band is necessary because of the
wide frequency variation on 400Hz
supervisory tones and ordinary TNT (not-MAC
generated) found in the network.

e Software: Outputs from the filters and delay
timers are recorded in software by the
processor during a 6-second tone decode
period, known as the 'seek match’ period.
This seek match period is compared against a
cadence table — specified in software — of all
categories of tones that the MAC is required
to detect. The table takes into account the
timing tolerances to be found on the various
tone supplies. If the tone durations recorded
in the seek match period fall within the
tolerances of a tone category specified in the
cadence table, then the result of that call will
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be recorded under that category, for example
busy tone, ring tone, test tone, and so on.
However, if the seek match period does not
compare with any of the categories in the
cadence table, the processor records the
result of that call as 'unrecognisable’ (UR). In
other words the processor has received a call
result that falls outside all known parameters
for TNT and supervisory tone supplies and
therefore cannot identify it.

Causes found for UR’s

As plant defects — such as number unobtainable
(NU), no tone (NT), or ring tone (RT) — were
gradually improved in exchanges due to action
taken on MAC results, with some exchanges it
was noticed that there was no corresponding
improvement in the level of UR failures. In fact,
with some exchanges the URs appeared to get
worse. Although a possible explanation for this
was that as the other faults were cleared, URs
were being revealed, it was necessary to
identify the causes of these URs.

Inland Division’s MAC Operations Group and
MAC staff in various Regions and Areas, carried
out special investigations to find out the causes
for specific UR failures and to check that the
processor handling of tone recognition was
correct.

The results of these investigations showed
that there was no single cause for UR failures,
but they could, in fact, be divided into a number
of main fault headings —
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ODouble switching to conversation — found
to be a main cause of URs. The broad-band
400Hz filter, referred to earlier, will detect
speech frequencies within its band and cause
random speech-induced outputs to the
processor. The processor will be unable to
identify these as a legitimate result and will
therefore record a UR.

ONoise — another main cause of URs — was
proved to bank and wiper noise on Strowger
exchanges, although other causes were found
on all exchange types, for example high
resistance (HR) connections, faulty spring-sets,
faults on crossbar switch fingers, and so on.

The 400Hz filter will detect noise (which has
frequencies within its response band) and cause
spurious outputs to the processor, similar to
that described above. However, the processor
is tolerant of short duration noise and only if the
noise is loud and long enough in duration will the
call fail as UR. Subjective tests have been
carried out to set the tolerance at such a level
that only noise considered to be unacceptable
on a customer’s call will lead to a UR, which is
the correct result.

(The previous article in this issue deals with
causes of switching noise on Strowger
exchanges.)

OMiscellaneous tone supply and network
faults were proved to out-of-tolerance ringing
machines, tone supplies in contact, faulty PCM
channels, and excessive 400Hz attenuation in
the network. (The MAC tone detectors are

designed to respond down to —35dBm as
measured at the access equipment exchange
outlets).

Low frequency interference faults on
exchange power supplies have also caused URs
during MAC tone detection. These are now
identified by routine noise tests carried out by
the centre staff who arrange for any faulits to be
cleared.

OMAC equipment

During the implementation phase of MAC it was
found that the processor was not tolerant
enough of short duration switching noise. This
has now been improved while ensuring that
double switching (speech} faults are still
detected. Other minor system interworking
problems also came to light, which have been
cleared by software modifications.

By the time this article is published the most
up-to-date tone recognition software will have
been proved and loaded on all MACs.

Identifying URs

it is not possible to determine retrospectively
the reason why a particular call has failed as UR.
This is because the processor cannot record the
difference between such obscure failures as
faulty tone supplies, and noise and speech
frequencies ringing on the MAC filters, for
example. It is therefore necessary, if the UR
failures on an individual exchange are relatively
high, to carry out a special investigation to
determine the causes for specific URs.



Experience to date has shown that a high failure
rate on an exchange will usually prove to be in
one of the main fault categories referred to
earlier.

Itis recommended that UR special
investigations are carried out with the
assistance of the local MAC staff. They have the
necessary information and facilities available to
advise on the best approach. For instance they
have up-to-date failure patterns, additional call
sending facilities {AS2), special test programs
and the experience of dealing with similar
problems on other exchanges in the Area.

So if you are having difficulty in getting to
grips with URs on your exchange, you are
advised to have a word with your MAC staff to
identify the causes.

All staff involved with the operation of MACs
at IDHQ, Regions and Areas, constantly monitor
the performance of the MAC. If any changes or
improvements are considered necessary they
are implemented speedily to ensure that the
MAC continues to give a reliable and accurate
measurement of the service given by the PSTN.
This also ensures that failures are quickly
brought to the attention of maintenance staff
who have to find and clear the faults.

(01-432 2074)

Building services~—
control jor the 80’s

by Mark Hindley ETA5.2 1

The continuing increase in energy costs and
the environmental needs of current telecoms
equipment, make accurate and effective
control of building services equipment
essential. One method of improving control
is by the use of a ‘Centralised Control and
Monitoring System’ (CCMS).

The benefits of the system are closer controf,
more effective use of energy and better
maintenance. To gain experience of this type of
control system a field trial, involving 17
buildings, is under way in Leicester Telephone
Area.

As outlined in figure 1, the basic concept of
the CCMS is to collect information on
conditions, plant status and alarms in remote
buildings and transfer this information to a
central control for processing. The information
can be used for monitoring purposes, or it can
be used in programs to control the operation of
plants in the remote buildings.

Situated at the control centre in Leicester
(Cardinal) exchange is a central processor unit
(CPU) with associated visual display unit (VDU),
operator keyboard and printer. Information is
displayed by the VDU and printer either by
request, or automatically in the case of alarms.
The operator can request further information, to
analyse a situation, and control plant by use of
the keyboard. The VDU and keyboard are also
used to program the system to react
automatically to changes in condition at the

remote sites. The printer can also print out data
at timed intervals or when plant is switched on
or off,

At each remote building are a number of data
gathering panels (DGPs) which are connected to
existing plants to collect information and allow
control as required. The DGPs convert
information into digital form and send it through
a transmission loop and datel links to the CPU.
Any control commands issued by the CPU are
transmitted by the same method to the DGP
which interprets the command and operates
plant accordingly. Each DGP can be used for up
to seven control functions and 20 monitoring
points.

Monitoring

The CCMS allows constant monitoring of
building temperature, humidity; energy usage;
plant status (on, off); and alarms. This is
achieved by using suitable sensors or relays or,
in the case of electricity and gas consumption,
by using specially fitted meters, giving a pulse
output related to consumption. This information,
coupled with the contro! capability, allows close
control of building conditions and accurate
monitoring of when and where energy is being
used. In addition, the immediate notification of
any alarms results in a faster response to faults.
reducing out-of-service time and conseqguent
problems with telecoms equipment and staff
discomfort. Information on plant running times
can be used to automatically indicate when —
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Figure 1. Typical Centralised Control and Monitoring System
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maintenance is required - avoiding
unnecessary routines.

Control

There are three types of control program

available -

® Standard Control program

® Control Interpreter Language (CIL) program

o Time Contro!l program

Ostandard control programs are those supplied
with the system and cover such things as
optimum start control for heating systems;
maximum demand control of electrical
supplies; and duty cycling control for
ventilation and air conditioning systems.
These programs are ready for use and will
control plants automatically once the
necessary equipment information and control
parameters are entered.

OCIL programs are tailor-made to suit a
particular control need: they are written and
entered by the system operator. They allow
complex or unusual control problems to be
overcome and introduce a flexibility that
allows the system to be developed in an
innovative way. These programs are used to
control boiler firing rates; selection of heating
stages, with reference to outside air
temperature; control of heating zone valves,
with reference to room temperatures; control
of ventilation and air conditioning for staff
comfort during occupation, and equipment
protection at other times.

Otime control programs are used to control rack
lighting in exchanges, security lighting at
Telecom engineering centres (TECs),
domestic hot water services and other
equipment benefitting from time-related
control.

Fire and security

The CCMS also provides automatic fire and
security monitoring systems. The building
security package includes automatic building
access control for entrance doors, timed report
facilities for security teams and, a recent
addition, closed circuit tv capabilities.

Benefits

The CCMS facilities allow a complete building
management system to be provided. This can
control all of the main functions of one or many
buildings. The system not only improves
environmental control, plant performance and
building security, but also ensures considerable
savings in energy and maintenance costs.
(0533 29896)

Aman’s home
is his..college

by Richard Harris BTTC/IT7.3.8

Many potential students who wish to attend
further education courses leading to
Technician Education Council (TEC) or
Scottish Technical Education Council
{(SCOTEC) awards, find that getting to a
college on a regular basis presents a
problem. This may be due to geographical
difficulties, circumstances in the home, or
even working limitations such as shiftwork.
On the other hand it may be that their local
college is unable to offer the course they
require.

External Student Scheme

To meet the needs of these students a scheme
has been developed to enable them to study at
home, and at times to suit themselves. This
scheme, known as the External Students
Scheme (ESS), uses learning packages, and is
run in co-operation with 35 participating
colleges.

Learning packages
Each learning package is written to the
objectives of a TEC/SCOTEC approved syllabus
and therefore contains all the information
students need to succeed in their course of
study. Itis similar to a correspondence course in
that students are their own masters, choosing
when and where they wish to study. However,
in the case of the learning packages, students
are allocated a tutor to guide them through their
course. -
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Example of learning package

At present there are eighteen subjects
covered at levels 1, 2 and 3. The packages,
which are the result of years of careful product
design, are written at the BTTC, Stone, by a
team of specially-trained authors. The
administration, illustrations, printing and
distribution are undertaken by BT's Harrogate-
based reprographic services group in co-
operation with the Old Street lllustration Studios
in London.
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A learning package is divided into sections,
each of which consists of a number of
convenient working units — known as
segments. Each segment is a lesson in itself
and is designed to take approximately one hour
to study. Some of the segments include audio
cassettes which are particularly useful for
demanstrating such things as tones, or the
effect of restricting bandwidth on frequency
response. At the end of each segment self-

assessment questions are provided to enable
students to test for themselves how well they
have understood that particular part of the
course.

The student receives the learning package in
three separate issues, each with homework
which is submitted to the tutor for marking.

Applying for a course

Students wishing to take advantage of the
scheme must apply through their Area Training
Officer (ATO) who vets the applications to
ensure that this is the most suitable mode of
study. The ATO then advises on the course that
best suits the student’'s needs, arranges
enrolment with a college that participates in the
scheme, and forwards the papers on to
Harrogate for processing. The college selects
the tutors and deals with the general
administration. If a college is not available, the
scheme is wholly administered by BT who will
also arrange independent tutors.

The tutor’s role

The tutor guides the student through the
course, marking homework and holding ‘face-to-
face' tutorials, during which advice is given and
difficulties explained. A tutor may also be
available at pre-arranged times for students to
seek help by telephone.

At any stage of the year the tutor can arrange
for a student to attend a ‘remedial’ tutorial
should homework indicate a student is in
difficulty. These may take place during the day
or evening and are organised in conjunction with
the student’s supervising officer.

Assessing performance
During the year, at levels 1 and 2, students
undertake in-course tests — known as phase



tests — followed by an end of unit test. These
tests are prepared by the authors at Stone and
moderated by TEC before use, although
colleges may use their own assessment
material if they so wish. The tests are invigilated
focally and held either at the student's
nominated college, or at a centre close to his
place of work. At leve!l 3, special homework
assignments are used in place of the phase
tests.

After marking. the tutor sends the results
{which may include guidance) to the student. In
the event of a borderline result the papers are
examined by a TEC moderator who, taking into
account the student’s homework and tutor’s
recommendations, gives the final decision on
the student’s result.

The ESS has to allow for a number of
differences between the TEC and SCOTEC
administrations. For example, TEC is not an
examining body and the course assessment is
set by the colleges, or BT, with the overall result
being dependant on the results from all the
phase tests and the end test. With SCOTEC
however, it is their end examination, similar to
the former City and Guilds examination, that
determines the grade awarded to the student. A
TEC student may be awarded a fail, pass. pass
with merit or distinction, while the SCOTEC
student is graded from 1 to 10.

The record of success

An analysis of the results achieved in 1980/81
indicates a remarkable success rate for the
scheme. Over 6000 packages were distributed
from which the resuits were . . .

Level1 .. ... . 74% successfui
Level2... ... 72% successful

There were very few cancellations and
withdrawals at either level.

Policy

The policy is set by IDHO/ITS in London, who
co-ordinate the scheme with Regions/Boards
and the TEC. They also monitor the
performance of external students to produce
national statistics and to develop policies which
best meet both students’ and BT's business
interests.

The path ahead

® BT is confident that the scheme has all the
qualities to justify it being regarded as a model
for wider national application. Learning
packages are being purchased by an
increasing number of college lecturers for use
as a guide on the depth and standard of their
own tuition.

® The revision of the City & Guilds
Telecommunication Technician Scheme, in
which substantial TEC material has been
adopted, will make a number of the existing
learning packages suitable for overseas
students studying C & G courses.

® Taking advantage of modern technology, a
method of providing tutorial facilities between
tutors and remotely-situated students is
undergoing trial in Aberdeen North. Known as
Cyclops, it is a two-way electronic blackboard
linked by an ordinary telephone line, and saves
tutors and students from having to make long
and time-consuming journeys to tutorials. Yet
another example of distant learning, and, one
step closer to taking the classroom into the
student's home . . .

(0785 762690)

NITE shift

The introduction of a New International Tariff
Equipment (NITE)

by Bob Stroud LES 4.1.1

The need for improved flexibility in the charging
of customer dialled calls is of importance to
British Telecom in a competitive environment.
To meet part of this need a replacement tariff
equipment has been developed and is being
installed at all exchanges concerned with the
generation of tariff pulses for the charging of
international calls.

Old and new
The obsolescent equipment consists of
Machines Pulsing 23A and Tariff Control Rack
(AT 5525). The Tariff Pulse Distribution (TPD)
racks are being retained and modified for
distribution of pulses from the new equipment.
The new International Tariff Equipment
Control Rack {(ITECR) consists of
microprocessor-controlled Equipment Pulse
Generating 3A (EPG 3A) and Equipment
Distribution 1A {ED1A).

Equipment
The NITE is a pulse generating system
composed of two asynchronous generating
sections operating in a main/standby mode.
Each section consists of an EPG3A and,
depending upon the load imposed by the call
timing equipment (see Loading}, one or two
shelves of 15 short 62-type Pulse Distribution
Units (PDU).

Provision is made for connection of pulses
from one section at any given time. This, and —
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Figure 1. International Tariff Control Equipment ('A’on line).

pulse monitoring of both generating sections, is
controlled by a changeover unit {c/0.u) under
instructions given by the EPGs. Alarms are
initiated by a Common Services Unit (COM.S.U)
which acts upon instructions given by the EPGs
or C/O unit.

An explanatory diagram of the system is
shown in figure 1.

Pulse generation and distribution

The EPG3A contains a 5SMHz crystal oscillator
(10MHz-=-2) for its timebase. The
microprocessor, which can be instructed from a
keyboard to gate information to an LED display,
operates under the control of the executive
program held in EPROM. Tariff information,
which is held in an electrically erasable
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programmable read-only memory (EEPROM) is
sent to the EPG’s associated Pulse Distribution
Units (PDUs) under controi of the
MIiCroprocessors.

Each of the EPG's associated PDUs convert
earth pulses into two battery pulse outputs to
the TPD rack.

The EPG3A’s in-built 'watchdog' and
‘checksum’ circuits provide hardware and
software checks to ensure the tariff information
being sent is valid.

Loading

Each PDU is capable of sourcing up to 10A per
supply {2 x5A outputs). Typically, for each of 15
supplies available, output 1 serves odd
numbered racks and output 2 serves even

numbered racks. Where the 10A sourcing
capability is insufficient to meet the demand
imposed by the call timing equipment, a second
distribution equipment {Auxiliary ED1A) is
provided. The outputs (2x5A} from each PDU
are commoned and, typically, outputs from the
first ED1A (Main) serve odd numbered racks,
outputs from the second (auxiliary) ED1A serve
even numbered racks.

Facilities

The EPG3A can deliver up to 15 pulse supplies
each at four different charging rates. Any one of
64 available day programmes (tariff patterns)
may be allocated on a 24-hour basis to any pulse
supply or supplies. Each day programme allows
up to eight rate changes per day which may
occur on the hour or half-hour. Pulse rates may
be selected from the range 600ms to 60
seconds at 50ms intervals.

Special day programmes required to operate
for one day, such as the changeover from GMT-
BST, cheap rates for bank holiday and so on,
may be pre-programmed from the EPG3A’s
keyboard.

Tariff changes

As previously mentioned, tariff information is
held in a fixed memory device known as an
EEPROM. Each site where NITE is installed has
been provided with a programmer in order to
implement tariff changes detailed in NPDTE
series work specifications.



History and further developments

NITE is a furtherance of the EPG1A and EPG2A
projects which were to provide small
exchanges - UAX's for example, previously
dependent on wire broadcast (WB) links, from
parent GSC's — with their own local tariff
equipment. Replacement of STD tariff
equipment has been discussed, but no decision
has yet been made. Local call charging will
remain under the control of the existing multi-
phase pulse supply equipment at the larger
exchanges.

Further References

Information may be found in Tl's E6 D1703, E6
R5813 (Maintenance) A6 D3028 (Installation)
and A6 C7095 (Planning). A self-teaching style
of course handbook has been produced by
BTTC Stone.

(01-432 2045)

Under carpet cable jor
office Telecom systems

by Alan George BTNE/S32

Mention ‘block wiring’ to either installation
or maintenance staff, and it conjuresup a
vision of distribution cabling terminated on
boxes connection with masses of flexibility
jumpers, non-existent records, floor trunking
or conduit which never goes where it is
needed, trailing cords and so on. Our staff
will have to live with this legacy for many
years to come. But at long last they can see
some semblance of order in new internal
cabling distribution (ICD) schemes.

New layouts are planned, on the basis of
providing one pair of wires for every five square
metres of floor space. A liberal provision on this
scale means that BT has been able to adopt a
system using Insulation Displacement
Terminations (IDT), without the need for a cross-
connection facility in riser shafts, for example.
With new ICD schemes, building cable-pair
records are a thing of the past because each pair
appearance in a box connection now simply
shows the building distribution frame (BDF) bar
and pair reference. Floor distribution points are
no longer randomly scattered around an office,
as each one is planned to offer pair distribution
throughout the building so that communication
facilities have an equal probability of being easily
connected to the ICD system. To achieve this, a
simple and reliable practice was needed for
connecting telephones to the ICD.

The need

Traditionally, new buildings are constructed with
cast-in-situ concrete floor slabs, finished with a
fine screed providing a smooth and level floor
which easily accommodates trunking and
conduits for telephone and electrical wiring. But
the building industry — looking for means of
reducing costs — developed a way of reducing
the thickness of concrete floor slabs without
impairing structural strength.

By ‘polishing’ green concrete floors, a smooth
level surface can now be achieved which avoids
the need to lay floor screeds. Both time and
materials are saved and the height of buildings
reduced, while retaining the same number of
floors. 'Vertical’ building costs are therefore also
reduced. Using this method of construction
means that there is no longer space to bury floor
trunking in the concrete without impairing its
strength. It is also extremely difficult to plan
cable trunking in advance without knowing a
tenant’s requirements — a more common
problem with widespread speculative
developments. There was, therefore, a clear
need to adopt some means of telephone wiring
to overcome the problem of running cables to
desk positions not close to skirting trunking —
open plan office layouts for example.
Furthermore, the Health and Safety at Work Act
requires that trailing cables and cords which
present a potential safety hazard to employees
are avoided. Equally, the same problem arises
with traditionally screeded floor finishes where
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the developer is not prepared to install floor
trunking and conduits.

BTNE's solution

After being presented with particular cases of
safety hazards by the Health and Safety
Inspectorate, BTNE decided to try a system of
flat, undercarpet cabte developed by an
American consortium of cable and telephone
companies. A supply of cable was obtained and
used to wire two floors of a new office building
in Leeds for occupation by BTNE Service
Division. A standard ICD scheme using flat cable
was installed to serve an open-plan desk layout.

Figure 1. Cables used in the trial
0.5mm copper conductors
PVC sheath

l

To test the worst and best conditions, one floor
was cabled under ‘stuck-down’ body carpet, the
other under removable squares. The cable is
held in position on the floor by self-adhesive
tape applied longitudinally over the cable. Two
types of flat cable feature in the scheme -
50-wire specially protected against 'grit’
penetration, together with 8- and 20-wire
unprotected. Figure 1 gives the cross sectional
details of the cables used in the trial. The flat
cables interface with traditional round cables in
skirting trunking using multiway matle and
female connectors. At the desk positions,
similar terminations are used in specially

Polyester film {(grit protection)

1.25mm

Flame retardent cable jacket

oy
(<o}
l‘g
3

@® 0@ @O |

[ @@

- 2mm ——>’

- 2.5mm —»l

-

52mm -

57mm -

50 wire 'protected’

0.5mm copper

conduct )
nauetor PVC jacket

J
0000000000

L—— 25mm

0.9mm

3
Y

20 wire ‘unprotected’

0.5mm copper
conductor
0.9mm  pyC sheath l PVC jacket

N AN
P jo® 00 @0\

8mm

’A; 41

8 wire ‘unprotected’

constructed outlet boxes containing early
versions of the line jack unit (LJU) which are
used to plug in telephone apparatus. IDT
techniques were adopted, special mass
termination tools having been developed by the
cable manufacturers for this purpose. The 50-
wire flat cable was also used as a 'bus’ which
was intercepted at ‘in-length tap-offs’ to
accommodate a liberal installation of parallel
connected key and lamp units. The creation of
in-length tap-offs was a difficult operation and
one which is unlikely to be adopted by BT as a
standard method.

Two fitters from Leeds Area were given on-
site tuition on the installation techniques. Their
enthusiasm for the system gave much
encouragement to BTNEs design team. In-
house use of the new cable gave opportunities
to gain first-hand experience without risking
adverse customer reaction, and to monitor
closely the performance of the cable. Faults on
the scheme were few, all but two resulting from
mechanical damage caused by carpet fitters.
Two maijor noise faults developed some time
after installation. These were located to failure
of the mechanical grit protection, causing
subsequent chemical corrosion of the cable
substrate. Laboratory analysis of the damaged
cable identified penetration of the protective
layer, allowing chemicals within the concrete
floor to react with the cable, producing
insulation failures. The analysis demonstrated a
need for further protection against grit
penetration which is effected by placing an
additional layer of adhesive tape underneath the
cable.



The future

Inland HQ interest in BTNE's trial — and

consideration of the difficulties and successes

experienced — will lead to the adoption of under

carpet cable as an alternative to standard floor

wiring procedures. A cable specification has

been drawn up and a number of cable

manufacturers invited to submit samples for

evaluation based on two sizes of cable, 6-wire

and 50-wire, with the aim of launching the

scheme shortly.

Essentials of the flat cable specification are:

® 0.4mm or 0.5bmm conductor

® suitable for termination on Connectors 226,
preferably on site

® must withstand point loading from office
furniture and personnel

® resistant to grit penetration

® impervious to chemicals such as, concrete
sealers, carpet adhesives, carpet cleaning
fluids and solvents.

Initially the use of measured lengths of 50-pair
cable already pre-terminated on Connectors 226
in a local workshop is one way of avoiding the
need to purchase expensive mass termination
tools for on-site use. Nevertheless, on-site
termination is a future possibility once tool costs
are reduced. Surplus cable which has to be 'lost’
when using measured lengths, is achieved
simply by folding the flat cable through a
number of 90 degree turns.

Six-wire cable offers the dual facility of either
underscrew termination or IDC.

Laying under carpet squares is strongly
recommended. If the cable is taid under body
carpet, additions to the scheme and
replacement of faulty lengths will prove both
difficult and time consuming.

Additional mechanical protection against grit
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Figure 2. Layout of the future



ITEM

DESCRIPTION

TYPICAL USE

Line Jack Unit No. 7A

Six line jacks wired to
a Connector No. 226

Line Jack Unit No. 8A

12 line jacks wired to
a Connector No. 226

Interface flat cable
with plug ended
telephone cords

Boxes Connection
No. 403, 406, 409

Three, six or nine
Connectors No. 226
parallel wired

Box Connection
No. 426

Two separate sets
of three Connectors
No. 226, each
paraliel wired

In length intercepts
on flat cable and
interface between
round and flat cables

Line Jack Unit No. 9A

One Connector No. 226
and singte line jack

, which can be wired

to any terminals of
the Connector

Individual tap-off
from flat cable
at a telephone
position

penetration will be offered by laying PVC
adhesive tape both under and over the cable.
Interface with telephone cords and ICD
schemes will be achieved using a number of
items currently under development.
A typical layout using the proposed new range

14

of fiat cable and connecting devices is shown in
Figure 2.

There can be no doubt that flat undercarpet
cablg will be a welcome addition to the range of
products needed to meet customer
requirements - being aesthetically acceptable

in today's modern offices and, possibly, the
home. It fulfils the requirements of the Health
and Safety at Work Act, offers scope for
imaginative use and reduces installation labour
costs resulting from easy lay and fast
termination methods. Couple these advantages
with the prospect of flat (low profile) coaxial
cable, and the way ahead is clear for a totally
unobtrusive cable system. Because the initial
cost of the cable will be high - until large
volume production is assured — consideration is
being given to charging a premium to those
customers who specify its use either by design
or because they will not accept a cheaper
standard alternative. From a maintenance
viewpoint there is every indication that the new
cable will prove reliable — even in the harsh
environment sandwiched between floor
coverings and structural concrete. We look
forward to its successful introduction.

(0532 467607)



Operations and maintenance centres
COMC) — a key element in the introduction of System X

by Len Strickland LES 6.2.2

Current System X penetration

System X exchanges — now called Telecomms
Exchanges Digital (TXD) — are already in service
in the UK. There are two medium locals (TXD 6)
at Woodbridge, Suffolk, and Arrington, near
Cambridge, and a trunk switching unit {TXD 13}
in Cambridge itself. In London there is a tandem
switching unit (TXD 12) at Baynard House.
There soon will be a medium local exchange at
Hale, and a tandem unit at Lancaster House,
both in Liverpool Area.

There are also two OMC's in service - at
Cambridge and in Baynard House. A third OMC
will be brought into service in Liverpool to
coincide with the opening of the Lancaster
House TXD 12. In the next five years it is
planned to introduce about 60 TXD trunk units,
300 TXD local units, and 800 remote
concentrator units. An essential part of the TXD
programme will be to assess each Area’s needs
for OMCs, and to provide them accordingly.

What is the OMC's purpose?

OMCs have two main purposes in the network
® exchange maintenance

® administration

as explained here —

Exchange maintenance

Exchange maintenance, and other associated
activities within a designated OMC catchment
area, are controlled from a staffed part of the

OMC called the operations and maintenance
unit (OMU). The OMU is usually located in an
exchange building - although not absolutely
necessary — and the accommodation is planned
to be a pleasant working environment. There are
many activities performed at the OMU, as can
be seen from the organisation diagram - Fig. 1.
Figure 1 shows that the OMU has the role of
‘overall surveillance’ and ‘co-ordination of
maintenance activities'. But it should be noted
that this excludes customer’s line maintenance
since this is still performed at the repair service

Figure 1. OMU organisation.

Role

Functions

Prime
activities

control (RSC). In this context, surveillance
means that if a fault occurs on any of the
exchanges within the OMC catchment area,
then the maintenance control officer (MCO) will
know about it. He will know by two methods.
An alarm message - relayed to an alarm-
receiving visual display terminal known as an
alarm display and control unit (ADCU). The
ADCU display will inform him of the identity of
the exchange concerned and will give him a
simple indication of the problem. For example, a
processor fault. The ADCU gives the alarm  —»

oMU

Overall surveillance,
Co-ordination of maintenance activities

for catchment
area units.

Maintenance
controf (MC)

Technical
support (TS)

I

Co-ordinates
exchange
maintenance
activitieson a
day-to-day basis

Supports MC and
CMP functions;
deals with more
difficult faults
requiring in-depth
analysis

Circuit maintenance Operations
and provision (CMP) support (OS)
Provides and Output data
maintains circuits tape changing
(public and private) and agency
connected to System tasks
X units (does not include
customer’s lines)




reports as numerical references in the range
110 15. At the TXD itself, there are 15 alarm
lamps which have a one-for-one
correspondence with these numbers, so the
ADCU at the OMU gives a replica for every
exchange within the area, using a single display.

There will also be a detailed fault report which
is assembled by the maintenance control sub-
system (MCS} of the TXD concerned and
directed, or streamed, by the OMC processor to
the MCO. The MCS report will be received on a
visual display terminal (VDT) on the MCO's work
position in the OMU. This will have added
information on the previous fault history. This
MCS fault report will also be automatically
stored on disk on a current fault file and the
MCO can access this file from his VDT to add
comments. For instance, he may record that
this fault has been assigned to a particular
engineer to deal with.

This brings in the co-ordination of the
maintenance activities aspect, since if the TXD
concerned is an unstaffed unit, then the MCO
will need to contact an engineer to go to the
exchange. When the engineer goes to site he
will be able to perform the necessary
procedures from a local control point (LCP)
terminal and to clear the fault — possibly by
changing a faulty slide-in unit. He will also be
able to directly interrogate files at the OMC from
the LCP since there will be a work list called the
technicians work program allocated to him. This
is useful, since he may well be responsible for a
number of TXD exchanges - one of which could
have become faulty while he was travelling to
16

his location. It serves also to put faults in priority
order for attention.

The maintenance control function (fig 1) has
been described, but there are other functions in
the OMU.

Circuit maintenance and provision (CMP) is
perhaps fairly straight-forward, but the others
may require a little more explanation. Technical
support (TS) - this is an activity which becomes
necessary with exchanges based on the
technology used with TXD. Elusive faults — for
example, intermittent or incipient problems -
will occasionally occur.

The technical support engineer would be able
to review fault histories using a ‘browse’ facility,
and do the correlation work necessary to track
down the problem. He would do this without
the distraction of having to respond to new
alarms, leaving these to the MCO.

Man-machine language

Whenever an exchange engineer wants either
to input commands from his terminal to the
OMC processor, or to a TXD, he has to use
System X man-machine language (MML). To
obtain commands necessary for a particular
task, he needs to consult documentation known
as the operations and maintenance manual
(O&MM). Initially, the MML will seem strange
and often complex; but as experience is gained,
engineers become very proficient in this field,
and may need to refer to the O&MM only for the
little-used commands. Operations support (OS)
at the OMU is necessary to aid other OMC
terminal users outside of the OMU itself; for

example, to do agency tasks under terminal
failure conditions at the remote end. The agency
tasks may be better understood by considering
the administrative need for the OMC.

Administration

With TXD, the operational and subscriber's
facilities and the network configurations are
determined by software and data loaded onto
the TXD. To interrogate the data, or to change it
(temporary out of service a line, for example)
requires only to input commands from a
terminal having access to the exchange and
with the user having the necessary access
rights. Many terminal users come into this
category, some engineering and some non-
engineering.

The OMC acts like an exchange for all
terminals provided remotely from the TXD (this
even includes exchange maintenance terminals
at remote concentrator units (RCU).

Remote terminal users outside of the OMU
are classified as non-OMU, and seven of these
have so far been identified. These represent the
administration services provided by a Telecom
area office —
® sales office
® customer services
® Auto-manual centre (AMC)

e territorial accounts group (TAG)
® repair service control (RSC)

® trunking and grading duty

@ installation control office

An example of a task performed at the
terminal would be a ‘one-off” meter reading. A
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Figure 2. Simplified administration network diagram.

TAG officer with a terminal could do this, but if
the engineer at the OMU (OS function) does it, it
would be an "agency’ task on behalf of TAG.
The introduction of System X remote

administration facilities, using VDTS, to users
such as sales office and TAG has identified the
need to develop a man-machine language which
is more suited to their needs that the
engineering-oriented language currently
provided on System X.

Thus an MML ‘translator’ has been developed
which provides such user-friendly facilities as
‘menu mode’ working, and simplified

{5 ADCU

Out-of-hours
alarm system
eg at RSC

essecsscerassetesscans
l |§ Remote
Terminal

® a bothway data link to enable fault and other
data to be passed to the OMC, and to provide
a path for requests from OMC terminal users
to interrogate data stored at the TXD, or to
change it

® 3 separate link for alarm messages from the
TXD overlay to the alarm reception equipment
at the OMC. In the event of OMC processor
failure this equipment would still be operative.
As each TXD is brought into service in the

area, it will be connected to the OMC.
Figure 2 also shows an ADCU at a repair

service control (RSC). The RSC could be a

transactions. These will be incorporated into all & nominated out-of-hours surveillance point for

future OMCs.

How OMCs fit into the network
Figure 2 shows a simplified administration
network diagram. This is the network which is
used exclusively for BT needs, and carries no
public switched telephone traffic.

When a TXD exchange is to be connected to
an OMC, circuits must be provided as follows —

exchange alarms if the OMU itself was not a 24-
hour staffed centre.

Future OMC developments

The OMCs which are in service at Baynard
House and Cambridge, as well as that to be
shortly introduced into service at Lancaster
House, Liverpool, are a form of OMC known as
OMC1. The processor and most of the other

rack mounted hardware for this OMC is TEP 1H
practice — the TXD standard. A switching
processor is also used — the pre-processor
utility (PPU). Two more of this type of OMC are
scheduled, at Coventry and Leeds.

However, it has been recognised that a
switching processor is not ideally suited to the
tasks required of an OMC. Also, advances in
technology have out-dated the original design,
so a successor to OMC1 is in the pipeline,
known as OMC2. It will have some major
differences, and will not be available for two or
three years. In the meantime, a small-scale
development known as the ‘Basic OMC' is
expected to bridge the gap. Basic OMC uses
micro-computer technigues, such as local area
network (LAN) or multi-user multi-processor
{(MUMP) methods.

One thing is certain. That is, that OMCs will
be recognised as a valuable part of the System X
programme, and experience gained on the
present generation will be essential input to
future OMCs.

(01-432 1344)



TXE4: Present perjormance
and juture targets

by Peter Jones LES4.2.2

TXE4 is now one of the major exchange
systems in British Telecom. At present there
are 245 TXE4(RD)s in service with another
105 to be brought into service by 1985.
TXE4(RD) has been joined by an improved
design know as TXE4A, of which five are
now in service with another 229 to follow by
1989 (fig 1). At the moment service is
provided for about 2 million customers but
eventually TXE4 will have a capacity of
nearly 8 million connections {fig 2).
(Maintenance News 10 described TXE4, and
MN16 described TXE4A).

PRESENT PERFORMANCE

TXE4(RD)

The present national performance of TXE4(RD)

can be judged from three main information

sources —

® A5 Results (Line 28: Customer reported
faults) see fig 3

¢ MAC test sequence 1 {own exchange calls) —
fig 4 (MACs are Measurement and Analysis
Centres — see MIN11)

® Major Service Failures (MSFs) see fig 5.

O AbB1:

The customer reported faults are higher than we
might expect for an electronic common control
system, especially with a second attempt
facility. This is an area currently under
investigation by BTHQ.
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0O MAC:

The resuits for MAC Sequence 1 (own
exchange calls) show that TXE4(RD) performs
very well; at the time of writing it has the best
MAC figure of all systems. The good MAC
figures highlight the anomaly of high customer
reported faults as opposed to good measured
performance.

Fig 1
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1
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ALL TXS TXK TXE2  TXE4(RD)
Fig 3

O MSFs:

The MSF performance of TXE4(RD) is very poor.
The current mean-time-between-failures
(MTBF) is only 14 months. A lot of work has
been carried out in this field and some twenty-
seven design deficiencies (DDs) have been
identified. However, it is encouraging to know
that no new DDs have been discovered since

Fig 2
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August 1981, so it looks as though we have
identified all the causes of MSFs due to DDs.
Works specifications have been issued, or are in
an advanced state of development, that
overcome all but one of the DDs still under
investigation. The implementation of these
works specifications is already starting to
improve the MTBF, but even when they have all
been implemented TXE4(RD) will still have a
very poor performance when compared with
other systems. The reason for this is the
number of MSFs caused by Working Parties. At
present they account for over half of all MSFs,
which is equal to all the MSFs in TXE2 and TXK1
put together. Most of these failures were
caused by carelessness, and responsibility lies
equally with BT maintenance, BT construction
and contractor’s staff.

TXE4A

TXE4As are performing well and all the
indications are that they will provide a very good
service indeed. However, their contribution to
the nationat targets will not be significant until
about 1985.

Future Targets

In the future it will not be possible to show the
national performance of TXE4(RD) and TXE4A
separately due to the method of data collection.
The future national targets for TXE4(RD,4A}

are —

® Customer reported faults: 0.03 per exchange

connection (EC) per Annum by mid 1984
® MAC own exchange call failure due to plant

defects: 0.2% by mid 1983
® MTBF: Atleast 5 years by mid 1984.

There are many things in the pipeline which
should assist in achieving these targets,
including:
® Use of Network Analyser PATE4 (see MN21)

and other maintenance aids
® Improvements to routiners (outgoing junction

(OGJ) and Link)
® \Works specifications to improve design

weaknesses

However, there is action we can all take in

order to meet our targets —

® A1 — If a customer reports a fault that is
subsequently proved to be in the exchange,
answer the question - “"Why didn’t we find
the fault first?”

® MAC - Ensure that routiners are used
effectively by following up all the fautts shown
in the printout, including a check on busied
circuits. It is well worthwhile having a tick
sheet to highlight those circuits that regularly
appear in the printout.

® MSF — The majority of MSFs are caused by
working parties, mostly as a result of careless
action. Extra care must be taken when
working on or near sensitive areas of the
exchange and the rear of racks, if this
disappointing aspect of TXE4 is to be
improved.

Much work has been carried out at BTHQ,
Regions and Areas to improve performance, and
this has paid dividends. But we have now
reached the point where further improvements
to TXE4 depend substantially on the effective
use of all the available maintenance aids. With
carefully applied maintenance techniques, TXE4
can out-perform all the other existing systems.
(01-432 2457)



The Ambassador Electronic
Switching System (ESS)

by John Bright RA152

The Ambassador electronic switching system
(ESS) is a microprocessor controlled operator-
less switching system designed to cater for the
smaller house exchange system (HES) and
extension plan markets.

Ambassador ESS was trialled in Newcastle-
upon-Tyne and Southampton telephone areas
during the Summer of 1982, and will soon be
available nationally.

Development

The Ambassador ESS was known during its
development as the electronic pian set (EPS)
and formed part of the range of modern
equipment developed during recent years to
supersede the 700-type instruments.

This range includes the basic Ambassador
telephone, Accord loud speaking telephone,
Herald call connect system and various add-on
units all of which have the same profile to give a
matching appearance and distinctive house
style.

Reliability and ease of installation were prime
objectives in the design of the EPS and resuited
in the adoption of a central unit ‘star’
configuration connected to extension
telephones by means of four-wire cabling. Thus
the traditional multi-wire concept — which is
time consuming and costly both in installation
and maintenance — was avoided.

The central control unit (CCU) was designed
to be wall-mounted and contain its own power
20

unit and line terminations for neatness and ease
of installation. The cabling to extensions was
kept straightforward and consisted of a speech
pair and data pair direct from the CCU to each
extension. This enabled extensions to be added,
recovered or shifted with the minimum
alteration to existing wiring.

Three sizes of EPS were developed, these
were the 1+3 and 2+4 systems and the 5+10
growth system.

The EPS 143 and EPS 244 systems became
the Ambassador ESS (143 and 2+4). The EPS
5+ 10 has since become known as the Senator
call connect system and is now also undergoing
national launch. This uses the same extension
telephones and adaptor units as Ambassador
ESS but has slightly different operating
procedures and is aimed at the key and lamp
and larger HES markets.

Senator was designed for modular growth.
The central unit contains slide-in circuit boards
and comes equipped for up to five exchange
lines and six extensions. Extension capacity
may be increased to a maximum of ten by the
addition of extension interface circuit boards.

ESS Central Control Unit (CCU)

There are two sizes of CCU, the 1+3 CCU being

300mm long by 190mm wide by 75mm deep,

and the 2+4 CCU slightly larger at 480mm long.
The CCU comprises a power unit, line and

extension terminations and a single circuit board

containing a relay speech path switching matrix

with microprocessor control circuitry.

The CCU microprocessor is the brain of the
system and constantly scans the extension data
and exchange line interface circuits. Whenever
there is a change in condition, it refers to its
program and responds accordingly.

For example, when an incoming ringing signal
is detected by the exchange line interface
circuit, the microprocessor detects the change
in condition and is instructed by the program to
signal the extension telephones. Data signals
are sent to the extension telephone
microprocessors which decode them to light
the calling LED indicators and sound the
buzzers.

When an extension answers an incoming call,
the telephone microprocessor signals the CCU
microprocessor which then sets up the
switching matrix between exchange and
extension speech pairs to complete the call
path. All signalling between the CCU and
extension telephones (except under mains fai
conditions) is carried out over the data pairs.

Extension Telephones

Ambassador ESS extension telephones are
similar in appearance to the basic Ambassador
telephone, they are slightly wider and have an
additional column of buttons and LED indicators
to the right hand side of the keypad. The
additional column of buttons and LED indicators
form part of the plan module which
communicates with the CCU over extension



cabling data pairs. The top two buttons of the
plan module are for accessing exchange line(s)
the middle three for direct named press-button
intercom and the bottqm two for divert, hold
and exchange line ring programming facilities.

The keypad functions as a normal keypad and
is available in two signalling versions; the self-
contained loop-disconnect pulsing version is for
Ambassador ESS systems working to Strowger
pulsing exchanges or PABXs, and the MF4
signalling version for working to exchange or
PABXs with multi-frequency (MF) signalling
capability.

Ten address, X-Press Callmaker versions will
soon be available as an added attraction.

Ambassador ESS extension telephones have
electronic ‘buzzers’ instead of bells to provide
audible signalling. These are quite adequate for
the normal office environment but may be
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4-wire cabling to extensions

replaced by a magneto bell and bell adaptor if
required.

Facilities

Although the Ambassador ESS is a small

switching system it offers many of the facilities

of larger systems, including:-

® press button access to exchange lines for
outgoing and incoming service.

o direct named-press button intercom to other
ESS extensions.

® Exchange line hold for secret enquiry calls.

® Diversion of intercom calls to another ESS
extension.

® Programmable ringing on exchange line calls
(bell off facility).
The facilities are all easy to use and

programming for exchange line ringing and

intercom call diversion is carried out by the
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cu