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Jutland Telephone Company’s Experience of
L M Ericsson Rural Exchanges ARK 522

G

PETERSEN, CHR, NEERGARD-PETERSEN & K. VESTERGARD, JUTLAND TELEPHONE CO. AARHUS

46

UDC 621.395.722(4589}
LME 8354
The Jutland Telephone Company (JTAS) has a large relephone network
with several hundred rural cxchanges. Rural auwtomaiic exchanges in Jutland
were earlier to a large exient of LM Ericsson type ARK 521. A new iype,
ARK 522, which is superior to ARK 321 especially from the points of view of
installation and extension. was however inroduced in the network in 1968,
This article presents the Administration’s experience of ARK 522 from dif-
ferent points of view.

Operating Area, Subscriber Distribution, and Growth of
Automatization

The operating area of the Jutland Telephone Company comprises Jutland
with surrounding islands as far south as the Kolding. Grindsied and Ribe zones,

The total extent of the area 1s 23,550 km® and the population 1.95 million,
On December 31, 1970, the number of subscribers was 391,000, distributed
over the following exchanges:

146,000 subs. connected to 30 exchanges of type ARFIO+ ARM 20
2,300 . . . 1 exchange ,, .. ARFI0+ARM 50
36,000 . - . 10 exchanges ., .. ARF 10
10,100 ., - . 13 exchanges .. ,, ARK 521+ ARM 50
2500 » - 3 exchanges .. ., ARK 522+ARM 51
29,700 |, ” 4 96 exchanges .. ., ARK 521
51,400 . i " 177 exchanges ,, .. ARK 522
21,5000 .. s W 27 exchanges with registers, other makes,
crosshar
27:180; . o - 113 exchanges without registers, other makes,
crosshar
44,400 ., » " 221 manual rural exchanges

It is expected that the 221 manual rural exchanges will be replaced by 171
automatic rural exchanges type ARK 522 before the middle of 1974. There
will thus be a total of 348 exchanges ARK 522 serving about 120,000 sub-
scribers by the middle of 1974.

With few exceptions all exchanges were manually served before the auto-
matization of the Aarhus area in 1953, Rural automatization based on ARK 52/
started with the opening of the (ster Hurup exchange in December 1962, and
in September 1968 the Administration went over to ARK 522.

By the time of the completion of the automatization in 1974 the Adminis-
tration will have crossbar exchanges throughout the network.



Network Structure

The Jutland network is bult up around four district centres, under which
there are a number of zone centres.

The zone centres contain registers for a number of termunal exchanges.
Accordmg to the network planning principle adopted hitherto they have in
many cases served also as transit point for one or more group centres.

One function of the group centre s, on traffic engineering grounds, (o
serve as transit point for a number of terminal exchanges. Another function,
from the line engineering aspect, 1s Lo serve as register point for a number of
remote terminal exchanges where the maximum loop resistance of the rural
circuits (2000 ohms combined with 20 LP.S. dial) would not suffice for con-
nection 1o a zone centre without the use of unreasonably large conductors

Fig. 1 (left) (> 0.9 mm)

Prior to the conversion of the Give exchange

to Zone centre y . i : " g
Especially owing to the rapid development of carrier technique this network
Group centre

Cixiier structure 1s being changed. Group centres which, on traffic engineering
Zone centre grounds, are warranted as transit points are being successively connected direct
Disvicticeits to a district centre and thus become zone centres. Group centres which, on
the other hand, were only warranted on account of the high loop resistance
become terminal exchanges, which, with other terminal exchanges in the area,
are connected on carrier direct to a zone centre.

(&1 (=) (&) =)

Fig. 2 (right)
After the conversion of the Give exchange

to Zone centre

o ke ke Fig. 1 shows the Give group area with the Give group centre connected to

@ Carrier the Vejle zone centre before the conversion of the Give exchange from group
@ Zone centre to zone centre. Fig. 2 shows the conditions after the conversion. with a main
',;; g:t::: axiee route between Give and Kolding and a direct (high-usage) route between Give
- -- Direct route (high usage route) and Vejle,

ARK 522 - TE ARK 522
200 Nr 200 Nr
ARK 522 ARK 522
400 Nr 400 Nr.

ARK 522
ARM 503
800 Nr

ARK 522 : ARK 522
300 Nr 300 Nr
ARK 522 ARK 522 § AR
200 Nr P =1 200 Nr
ARF 102+ ARF 102 +

ARK 522 ARM 201/3 ARK 522 ARM 2013
300 Nr 10 000 Nr — 300 M 10 000 Nr

ARF 102 + ARF 102+
ARM 201/3 ARM 201 3
10 000 Nr 10,000 Nr
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Fig. 3

Small type of exchange building

Rack height: 2700 mm
Rack width: 961 mm
Ceiling heigh: 3350 mm
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Extension Policy and Rules for Switch Calculation

Since the start oi automatization it has been the Administration’s policy to
extend the capacity in as small steps as possible. This means that the Ad-
ministration does not work with optimum economy if one considers solely the
operating and first costs of existing automatic exchanges. The capital released
through adoption of this principle, however, can be used for automatization
of manual exchanges. which in the present situation outweighs the aforemen-
tioned economic disadvantages.

For calculating the number of switching devices in rural exchanges the
following rules are employed in more than 9377 of cases:

e Exchanges < 800 lines: single markers

Exchanges =~ 800 lines: double markers
® Exchanges -
Exchanges

400 fines and without direct circuits: single KA
= 400 lines and |/ or with direct circuit: mun. 2, max. 3 KM

v

® [Exchanges < 500 lines: no local registers

Exchanges — 500 lines: min. 2 local registers

number of subscribers

® Number of SNR — 2
0

® [xtensions are made in steps of entire 100-line groups

® The number of repeaters and the grouping are decided on the basis of the
measured traffic.

These rules mean that continuous traffic measurements in individual rural
exchanges are superfluous and that only occasional measurements are required
at lengthy intervals.

Buildings and Savings

The rural exchanges are housed in buildings made of prefabricated concrete
units on a cast foundation.



Fig. 4

Large type of exchange building
Rack height: 2700 mm

Ceiling height: 3420 mm

Ceiling height under beam: 3000 mm
1 Main distribution

21 Carrier equipment

Fig. 5§
Rural exchange building 4.2x6.0 m

MK-GV,RS,REG

e [ osic | DT I
Hi L]
[T TR T swivion |

LUNR-ACH

1

k] |—+ [ _‘_1 1 119, 1UR 545 |._ T U 5K m -E]_'-_l_ i_*_i |-nn|esnn_t 1l
|

: VRS- N
§ . o 51 |IR‘LR SNR/TOR

P -+ el e MBI e ¥ kel .08
% ;‘Fﬁﬂ*_ﬁi T MY L MO Vs ST

LIy
'lf—lrum.r'r T T

==k

_I_

1

-u

A T URNR T 0GR SHE | 11D TUR EHE |_'|Ts.u_i— rm.au

'nv.r|n= TR
— e . |
LK \n | |-n!u:m_‘_ SN/ FOR j

d | 8689[ 7

The buildings are of two types. The smaller type (fig.

3) ranges from
42-45t0 42

9.0 m and is used for exchanges which, within the foreseeable

future, are not expected to have a capacity greater than 1600 subscribers. The
larger type ranges from 9.25 - 13.75 m to 9.25 < 1825 m and is used for larger
rural exchanges (twin exchanges) and for rural exchanges which are expected
0 be combined with transit exchanges. Fig. 4 shows a building with twin ex-
changes, the dimensions being 9.25 < 13.75 m,

The Administration regards the design of ARK 522 with 100¢ plug-and
jack connection as an important rationalization measure — both for the instal
lation of new exchanges and especially for the extension of existing exchanges.
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Fig. 6
LD.F. with plug-and-jack connection

It is a great advantage in particular that the L.D.F. is based on plug-and-jack
connections (fig. 6). Earlier an alteration of the grouping had to be done by
soldering. often at a very rapid pace during an entire night or even an entire
week-end. With ARK 522, on the other hand, the entire rewiring of the BDH
intermediate distribution frame is done in a very short time.

The standardized grading patterns and plug-in. factory-made grading cables
of the ARK 522 exchanges fit the Administration’s extension and switch cal-
culation policy like a glove. It is the Administration’s experience that the time
spent on extension and alteration work, both in the drawing office and in the
field, is usually 259% less for ARK 522 than for ARK 527 with its fixed cab-
ling. This is most marked in conjunction with the introduction of a D-stage,
when the saving of time exceeds 457

In economic analyses it should also be noted that up to 25% of the in-
stallation and testing work can be done in a central workshop., so that fairly
considerable savings are made compared with decentralized exchange installa-
Hon.

Fault Rate

The fault statistics for 111 exchanges ARK 522 with a total of 51.800 sub-
scribers show for the first six months of 1970 an average fault rate of 15 per
1000 subscribers and year. The exchanges are, however, new and experience
shows that the fault rate diminishes after a certain run-in period,

Present Maintenance Method

The present maintenance method 1s based chiefly on subscribers’ complaints
and routine tests.

Of the number of faults repaired 369 have derived from subscribers’ com-
plaints, 45% from routine tests. 7% from fault alarms, 7% from test calls
from a superior zone centre, and 5% from fault reports from other exchanges.

Supervision by Traffic Route Tester (TRT)

ITAS" nationwide test traffic programme includes also tests of incoming
traffic to ARK 522 rural exchanges. The tests are carried out with TRT from
a zone centre to an answer tone generator in the ARK 522 rural exchanges.

These traffic route testers have been modified to comply with JTAS prin-
ciple of automatic shifting between the B groups instead of using push-buttons,
so that calls from 10 A-numbers can be automatically obtained to max. 200
B-numbers.

Routine Tests in the Exchange

Test of Metering

The metering is tested as oftén as once a quarter by manual means, as JTAS
considers that even if the probability of metering faults is very small, a fault
15 all the more serious when it occurs.

Every link circuit is tested for local rate based on Karlsson metering and
every repeater 1s tested for the rate on direct routes and the rate from the
superior exchange.



As aid to the repairman the subscriber’s meter of the test number has been
connected in parallel with a bell which tinkles every time a metering pulse is
received. By means of a stop-watch the repairman can check the time between
each two bell signals. 1.¢. can check the rate.

The test 1s carried out during normal working hours when the exchanges
are carrving traffic and for an exchange with 500 subscribers, 12 cord cir-
cuits, 7 FUR and 10 FDR — takes about 5 hours. Adding 1 hour for travel,
the tests take a total of 24 hours per year.

The rate determination at the zone centre is tested in the zone centre with
the automatic rate tester. so that at the rural exchange it i1s necessary merely
to check that the meter pulse transmission was correct.

Test of Traffic Routes

The outgoing traffic from the Administration’s rural exchanges has been
kept continuously under observation by means of regular visits to the ex-
changes and through a systematic, nationwide test call procedure. The travel-
ling inspectors carry out the tests with ordinary telephone sets.

Calls are made to the zone centre in the home area, followed by calls to
zone centres n others areas. Each rural exchange is visited twice during an
18-weeks period and the results constitute a part of the maintenance reports
issued by the Telephone Administration in Denmark every 14th day and every
18th week.

Fault Alarms

Certain fault alarms from the exchanges are today transmitted to a superior
exchange. Only two categories of alarm are issued. major and minor alarm.

Planned Maintenance Method

The present method, with lengthy periodical tests and subscribers’ com-
plaints as the basis for fault repair, is expensive. Measures for changing this
procedure must therefore be taken.

The ARK 522 system has been designed with a view to the adoption of
controlled corrective maintenance. This, in conjunction with certain alterations
in the present maintenance method. will mean that the Administration can
reduce routine tests and can detect and repair faults before they are reported
by subscribers.

The organization of the planned new method i1s outlined below.

Centralized Supervision

Test of Metering

The Administration plans in most cases to connect a line from the rural
exchange to the traffic route tester at its zone cenfre on a separate pair of
wires. When the length of circuit makes this uneconomical, or when there is
no circuit available for the purpose. it is the Administration’s intention instead
to connect a so-called satellite equipment at the rural exchange, adapted for
interworking with the TRT.
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If a separate pair of wires is used. the metering pulses are transferred to a
special discriminating selector in the TRT at the zone centre, which processes
the pulses and reports the result in the normal way.

Using satellite equipment, the metering pulses can instead be transmitted by
voice frequency on a set-up test connection.

With these two methods considerable savings can be made. since the manual
metering test procedure can be avoided.

Testing of Incoming and Outgoing Traffic

If a line in a rural exchange ARK 522 has been connected as test number
in the TRT of the associated zone centre, there is nothing to prevent automatic
testing from it of outgoing and incoming traffic at the rural exchange.

This can be done even if a satellite equipment is provided instead at the
rural exchange. This equipment is called from TRT by dialling of the test
number. The satellite equipment closes a loop to an 4 test number in ARK 522
and dial tone is sent from there via the satellite equipment to TRT. TRT then
transmits the desired number, at voice frequency, which is converted in the
satellite equipment into dial pulses.

In this way it is possible automatically to test all outgoing routes from
ARK 522, and also internal traffic.

Incoming traffic is tested in the normal way.

Built-in Supervisory Equipment

Service Alarm System

JTAS will also make use of the service alarm equipment. The service alarm
unit DLNR is standard equipment in the rural exchanges. This equipment Is
designed for continuous supervision of the quality of operation, It consists in
principle of a store (zeroable counters and relay chairs), which counts the
number of failed connections in relation to the total number of attempted
connections, If the fault rate exceeds a predetermined level, an alarm is issued
to the superior exchange. Both major and minor alarms can be issued. The
equipment is zeroed when a predetermined number of connections have been
recorded.

Equipment for Fault Tracing

Analysis Counters

ARK 522 has ten non-zeroable analysis counters placed on the M.D.F.

The first seven counters provide a rough picture of various fault conditions,
while counters 8 and 9 provide information for evaluation, for example, of
subscribers’ complaints concerning the absence of dial tone owing to a shortage
of circuits. Counter 9 is used also for counting the number of occupations of
local registers. The tenth counter shows that a fuse relay has operated.

The use of a “counter box™ permits a more exact apalysis, as up to 40
points in the exchange can then be supervised.



By means of special arrangements this counter box in a large exchange with
two markers can be so connected that on one occasion it checks one half of
the exchange and on the other the other half.

Unit for Directing Calls (DKS)

In order to be able to test a specific device during fault tracing, a unit for
directing calls can be used for selecting a given switching path through the
selector stages.

Summary

The ARK 322 rural exchange is flexible from the network planning aspect,
is simple as regards switch calculations, can be extended in small steps, can be
installed and extended by rational centralized methods with a great saving of
costs, can be quickly graded and the grading pattern can be quickly altered,
has a low fault rate, and offers the means of controlled corrective mainte-
nance. The latter involves great savings, as all manual testing of rural ex-
changes is then unnecessary. Visits to rural exchanges need be made only when
the built-in supervisory equipment or the test traffic indicate that a fault exists.

LN
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All-Electronic Intercom Exchange ASE 432
— a New Step in the Development of
Intercom Telephony

L. SKOOG.

ERICSSON TELEMATERIEL AB, STOCKHOLM-TYRESO

UDC 621.395.345
621.395.2
LME 83024 837

The article briefly describey a recently developed intercom exchange. The

exchange is based on rthe time-division multiplex principle and is all-electronic,

The properties of the intercom systenm and the principles of time-division
multiplex are described.

Some important switching processes are presented, ay well as the mechanical
virvciire uf the exc J'mﬂj.{t',

Fundamental mnovations have been introduced in the course of the vears
within the field of loudspeaking intercom systems. A typical example s the
voice-controlled two-way amplifier or, as it is often called. the duplex ampli-
fier. Natural voice control has eliminated the need for manual switching of
the direction of speech, which many considered troublesome.

The exchange 1s one of the series of modern exchanges making up the AVF

404 system. The intercom stations for this system are available in a number of

types tor different needs and can be used with all exchanges. This means that

already installed stations can be retained when changing to a larger exchange.

Apart from minor modifications the centralized two-way amplifier is iden-
tical to the well-known A4V F 404 amphifier.

The popularity of the intercom is based chiefly on the following characteris-
tics:

e Quick contact — direct access is obtained by pushing one or a couple of
buttons

e Connection is normally obtained directly without any action being required
by the called party. This means that conversation can be conducted at a fair-
ly large distance from the intercom instrument

e The called party can prevent direct access by pushing a special button — pri-
vacy condition

e Quick, simple communication — results in short conversations and quick
messages — rational work. Average conversation time less than 30 seconds

e Low operating cost — high reliability.
The electronic exchange ASE 432 offers additional advantages:

e Silent operation permits installation of the exchange in ordinary office rooms
e Small dimensions
e Low weight

e L ow nstallation cost — one-man job



Fig. 1
One-way connection

M Microphone

H Loudspeaker

D Demodulator

K Amplifier

MF, HF Microph and loudspeaker high-
ways
Electronic switches—L for lines, S
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. MWatural speech
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e Use of plug-in printed circuit boards provides great flexibility and permits
simple extension of the system by plugging-in of additional boards

e Quick service through change of printed circuit boards and centralized repair
of faulty boards.

Principle of Time-Division, Multiplex and Transmission of
Speech

The intercom stations are connected on four wires to the exchange. with one
pair for the microphone and one pair for the loudspeaker. The speech switch-
ing network can therefore be built up on a four-wire basis with one-way con-
nections.

Every extension line can be connected via individual electronic line switches
to two common circuits known as highways, The microphone circuits are con-
nected to one highway — the microphone highway —
circuits to the other highway — the loudspeaker highway.

and the loudspeaker

The inputs and outputs to and from the channels of the two-way amplifiers
are also connected to microphone highway and loudspeaker highway via in-
dividual connecting circuit switches.

The connection from a microphone (e.g. M/, fig. 1) to a loudspeaker (H20,
fig. 1) is established by periodical closure of the respective line switches [.7,
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Fig. 2

Two-way connection

Notations as i heg, ), and in addition:

T Time posiion

1 Identifiers 1n T8 and TI6

KM Number code receiver in T8

ST Voice control devices which regulate the

duplex amplifier K1, K2 according to the
direction of specch

The diagram shows how line and [D switches are
actuated i diffierent time positions,

The process can be tollowed by means of the
pulses marked by colours:

® durning conversation (Tx and Tx - §)

® for line scanning and reception of number
code (T8) and for test condition of called
exteaston line (T16)
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L.20 and connecting circuit switches (§/7, §/2) during very short intervals of
time. Brief samples of the incoming natural speech (black arrow) are thus
transmitted in the form of amplitude-modulated pulses (green broad pulse) to
the microphone highway MF. The pulses are then taken to a demodulator via
the connecting circuit switch S/7, which closes for a shorter time than the
width of the pulse. The function of the demodulator is to fill out the gaps
between the pulses so that natural speech is again obtained (black arrow). The
demodulation to natural speech permits the use of the normal duplex amplifier,
The signal is taken to the input of an amplifier. On the amplifier output the
natural speech is again modulated by connecting circuit switch §/2 and the
resulting pulses are taken to the loudspeaker highway HF. This modulation
takes place in a different time position than that for contacts 1./ and §//. The
output pulses are therefore indicated in a different time position (light green
broad pulse).

Both on modulation and transition an amplitude-modulated pulse is sub-
jected to different influences which may give rise to time errors or distur-
bances. The switch through which the pulse is transmitted to the demodulator
is therefore closed for a shorter time than the width of the pulse, so that im-
perfections at the start and end of the pulse can be eliminated. The amplitude-
modulated pulses in the loudspeaker highway are connected via the individual
switch £.20 of the loudspeaker circuit to the demodulator. After demodulation
natural speech is extended to the loudspeaker.

Fig. 2 shows the principle of the two directions of conversation with time
positions for a two-way connection. The common highways MF and HF are
utilized on the time sharing principle, the basic period containing 16 conse-
cutive time positions, each corresponding to a one-way circuit. Eight two-way
connections can be carried simultaneously on the highways,

Each time position has a pulse width of 4 us. The sampling interval is thus
64 us and the sampling frequency close to 16 kHz, which can be simply fil-
tered out from the natural speech.

Tx T8 Tx+8T16 MF HF

=

l




Utilization of time positions in ASE 432

1—16 Consecutive time positions
SN Connecting circuit with voice-controlled
duplex amplifier which is connected to
the
@ caller in Ix (x = 1—T)
@ called party in Tx + 8
1D Identifier—connected in T8 and TI16
KM  Number code receiver—connected in T8
In larger exchanges a larger number of con-
necting circuits are connected in free time posi-
tions,
SN, ID and KM have fixed time positions and
the extension line switches are allotted some of
them. Cf. fig. 2.
In the time positions of the connecting circuits
1D scans the infor ion in the Y.

Fig. 4

Extension station

The diagram shows microphone and pre-ampli-
fier, loudspeaker, call lamp and privacy button,

and the principle for initiation of call and
number code marking.

The code combinations transmitted via the
microphone circuits La2 and Lb2 on pressing
of a number button will be seen from the table:
— o tone

a  full-wave tone

b positive half-wave tone

¢ negative half-wave tone

Si_gnnl a or b is always issued on one of the
microphone circuits, Indicates a call.

Digits 1—9, 0 are transmitted when the corre-
sponding button is pressed.

If the call is initiated by combination 12, it
Loes to extension numbers 11—19, 10. Com-
bination 11 is used for special Facilities.

1 Microphone

@ Amplifier

@ Privacy button

@ Call lamp

(5) Loudspeaker

Exchange ASE 432 has equipment for 20 extensions and 2 connecting cir-
cuits. each connecting circuit having two time positions (fig. 3). A further two
positions are required for the central control devices — the identifier /1) and
the number code receiver KM. The remaining 10 times positions are intended
for larger exchanges with a larger number of connecting circuits. The exchange
also has a central memory equipment REG.

The switches to be actuated in the various ume positions are tested cych-
cally. Every time a time position T8 is passed, /D and one of the extensions
are connected to the highways so that a call can be detected.

Keying Procedure

A call is made by keying the number of the wanted extension. Both the cal-
ling and called extension lines are therchy normally scized. Loudspeaker cir-
cutt Lal has 30 V and is connected by means of diodes to the two micro-
phone circuits in 12 combinations (see fig. 4 with table) for numbers 1—9, 0
and two buttons for special facilities. The combinations are so chosen that
there 1s always + 30 V on the microphone circuit, which indicates a call.

When, in ume position T8 (fig. 2). 1D encounters a call. the line scanning
stops. KM is connected in parallel with /D and a voice frequency is super-
imposed on Lal. KM detects the number code. At the same time /D in TI6
tests the condition of the wanted extension line. A free connecting circuit SN
15 seized and data for both extensions are registered in the memory REG,
which thereafter controls the connection of the line switches of the two exten-
sions in both time positions of SN. Including test of called line condition. a
connection takes about 20 ms (0L02 5) to set up.

Switching Procedure

Called extension free. The first call tone is sent to both loudspeakers from
{D. after which ID and KM are released for new calls. With the privacy
button in normal position SN transmits call tones until the called party presses
the talk button and the call is put through. If the privacy button is up, a
diode is connected across the loudspeaker circuit and connection is established
automatically without action by the called party. The called party can thus
answer the call without being in the immediate vicinity of the instrument.

Comb. No. 1 2 3 4 5 6 7 8 9 0 11 12
La2 a a - ¢ ¢ - a a b b b b
Lb2 - b b b a a a ¢ c - a b
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Fig. §
Secretary connection
a When a fingerlip switch on the execulive's

station is actuated. incoming calls are auto-
matically put through to the secrefary,

b Only the secretary can override the privacy
and call the executive under such conditions.

¢ Outgoing calls can still be made from the
executive’s station.

™o special cable is required between execulive

and secretary.

Fig. 6
Rack BDC 604
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Called line engaged. The line switches of the called party are already allotted
the time position of another connecting circuit and must not be actuated by
the new call in such a way as to disturb the conversation. SN sends seven busy
tones to the calling party and then clears the connection.

Congestion tone. 1f no SN s free, ID in T8 sends a special congestion tone
to the calling party before clearing the line.

Priority. If the wanted extension or all SN are engaged, an extension with
priority can make use of this facility by pressing his talk button. A discreet
“hurry-up™ tone is then sent to the conversing extensions.

A qg-_;.'n‘ PR

# i




Fig. 7
Extension stations
{cover removed)

and exchange ASE 431

Clearine of a call takes place automatically or when cither ol the conversing
parties presses his clearing button. A call which cannot be set up is cleared

after a short time,

Secretary connection, An executive who wishes 1o remain undisturbed can
press his secretary button. I'his is indicated in the exchange and calls to the
executive are then put through direct to his secretary. The latter can override

the privacy and call the executive il necessary (fig. 5).

Feed Voltages

All voltages are stabilized and distributed from the exchange to the micro-
phone amplifiers and microphone circuits of the extension stations. During
conversation the call lamps are lit on the stations supplied via the loudspeaker

CIrcuits.

Mechanical Features

The rack BDC 604 (fig. 6) 1s constructed on a modular system which per-
mits vertical and horizontal variations. Between two side walls there are spacers
with slots for the guides of the printed circuit boards. The spacers can be ar-
ranged for different widths of board. In ASE 432 all boards are of the same

sIZe.

[he printed circuit boards are connected to the cabling via L M Ericsson’s
connectors mounted on an earth plate. On one side of the rack there are ter-
minal blocks for termination of the extension lines. The terminal blocks can

also be used for cross-connections.




Fig. 8
Memory board (REG) containing 60 inte-
grated circuits

Fig. 9
Line board containing equipment for two
extensions
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A test Jack and the power transistors for the voltage feed of the exchange
are also placed on the side of the rack. The rack is protected by a grey-
enamelled aluminium cover.

A complete exchange system (fig. 7) contains extension stations, mains power
unit and rack with max. 16 printed circuit boards. There are six types of
boards, four of which for the basic equipment. These are the identifier board
(IDE), the memory board (REG), the number code receiver board (KME) and
the stabilization board for internal voltages (STB). An optional number of line
boards may be added (1-10 LDE, each with equipment for two extensions)
and one or two connection circuit boards (SNF).

Some printed crcuit boards are equipped chiefly with integrated circuits.
The memory board (fig. 8) is made up of 60 integrated circuits, Other printed
circuit boards are equipped solely with discrete components e.g. the line boards
(fig. 9).

Technical Data
Operating voltage, 48 DC (4 A), can be taken optionally from a battery or
mains power unit.

Line data. The extension stations can be connected via max. 240-ohm line
resistance.

Current feed to lamps and microphone preamplifiers of extension stations 15
connected centrally in the exchange with transistors.

Busy tone consists of seven rapid tones at a frequency of about 445 Hz
Pulse-off and pulse-on times about 1/4 s each.




Call rone consists of one 1/2 s tone and, with normal position of privacy
button, i1s repeated about every fifth second.

Congestion tone consists of four tones of 1/4 s length with 3/4 s silent
period.

Dimensions 35 -39 - 30 cm,

Weight approx. 19 kg.

Summary

The new intercom exchange 1s all-electronic, made up of printed circut
boards, and is of low weight. It is of small volume and 1s silent. It can thus
be placed in ordinary office rooms. It is entirely in line with L. M Ericsson’s
other modern intercom exchanges within system AVE 04,

The use of time-division multiplex provides a flexible system which permits
the use of identical printed circuit boards for exchanges of different sizes.

For the customer the new exchange technique offers convenient means of

extension of the system, small space requirement for the exchange. quicker
installation, quick and effective service, high reliability and Jow operating costs.
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New, Flexible Register Arrangement ANA 12
for Transit Exchanges Type ARM

S ELLSTAM & B. OLSSON, TELEFONAKTIEBOLAGET LM ERICSSON, STOCKHOLM

UDC 62).395.344
LME &34

The register iy an extremely vital part of a conventional relephone exchange,
Especially in national, international and intercontinental transit exchanges the
design of the vegister is of great importance. It should be based on the building
hlock principle to allow for the simultancous use of several signalling svstemy,
Extensions or alterations of the signalling systems must be simple to perform
ar any time. There muse also be simple meany for the introduction of new
facilities such as storage of the 4 nwmber, addition of digits 10 the B number,
ete, The functions which are dependent on the traffic routing should be con-
centrated 1o a few devices so ay 1o facilitate changes in the iraffic routine.
This article will describe how these demands, among others. are fulfilled by
the register arrangement ANA 12 for national, international and interconti
nental tranvit exchanges of ARM type.

Basic Principles of System Structure

The register arrangement is divided into a number of units (devices), which
are allotted well defined functions. Such functions. which are dependent on
the traffic conditions, have been concentrated to special relay sets. In this way
it has been possible to standardize the basic equipment of the register and o
give every customer a well tested register arrangement.

The signalling and its logic are concentrated to special code receivers KM
and code senders KS (hig. 1), Up to five entirely independent groups of KM
and four groups of AS can be connected to the register arrangement. This
ensures that a sufficient number of different signalling systems can be handled
in ANA 12 and that new systems can be simply introduced at any time.

For storage of the 4 number an ANM/ATT can be added, and for pro-
longation of the B number by the international code digits an EMA s
required.

One analyser AN is required for up to 24 registers. and in this analyser are
concentrated the functions which are dependent on the traffic routing. The
necessary reconnections can be made on easily accessible strapping fields in
these analysers,

Functions of the Various Devices
Register REG

Before entering into a detailed description of the individual relay sets in
REG, a brief account will be given of the function of the entire register.



It stores all information relating to the register arrangement originating

from

e incoming circuits (/R ele.)

e originating exchange (via K M)

e marker arrangement (1'M)

e analyser (AN)

e subsequent exchanges (via KS)

After carrying out its own analysis or receiving a request signal, it distri-

butes the stored information to the device concerned at a specific point of

time.

The register REG contains the following relay sets:

INT

VMS

EMA

ANM

ATT

stores indications of origin, traffic routing information from pre-
ceding exchange, A-subscriber category, language digit for operator-
controlled international traffic. and end-of-selection signals from KS§.
Sends end-of-selection signals to F/R and supplementary signals
which may be required for special types of traffic.

stores the B number and contains also functions for tests, seizure,
supervision and interworking with AN and KS.

receives and stores prefix information from MAG, receives route
selection information from M and initiates calls to K'S.

is a supplementary relay set used for extension of B-number storage.
e.g. on international calls.

is a supplementary relay set for A4-number storage when toll ticketing
takes place at a superior national transit centre. For international
centres with toll ticketing an ANM is always required.

with A-number storage 1s used instead of ANM at national centres
with toll ticketing equipment. For international centres an interna-
tional ATT is used without A-number storage for settlements with
other countries. If toll ticketing is required for international calls, an
ANM of normal type is added.

Analyser AN

As indicated by its name. AN carries out the necessary analyses. One

analyser can serve up to 24 REG.

The analyser AN consits of the following units:

IDR

TSA

identifies the calling register and, after selection of one register in
case of simultaneous calls from several such devices, connects this
register to TSA. To reduce the switching time for a waiting register.
IDR identifies such a register at the same time as TS4 serves
preceding calls.

stores the prefix from FMS and the subsequent three digits from
MAG. If additional digits are required, a supplementary unit must
be added. TSA analyses stored digits and sends to MAG a signal
which decides the starting point for calling of V'M.
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Fig. 1
Block schematic of ARM register arrange-
ment, ANA 12

FIR
REG
A

s
KM
AN
Ss
KS
RM
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Line equipment
Register finder
Register

A-unit

S-unit

Code receiver
Analyser
Sender finder
Code sender

Equigment for connection of register to
route marker

Code Receiver KM

As noted, five types of code receiver can be connected to the register
arrangement (two are shown in fig. 1). KM contains two types of equipment,
the A-unit and S-unit. The A-unit is directly connected to the register. The
connection between the A-unir and the S-unit can either be arranged directly
or via a finder §8. The two units have the following functions:

A-unit  Different types are provided for different signalling systems of the
calling FIR such as decadic pulsing, MFC etc. The correct type of
A-unit 1s connected via REG to the speech wires of this FIR. For
decadic pulsing the A-unir repeats the FIR signals to the S-unir, but
for MFC signalling makes a direct through-connection. After recod-
ing in the S-unit the result is transmitted to REG via the A-unir.
which directs the information to the correct store.

S-unit  Also available in variant types matched to the register signalling
systems: performs the recoding of information received.

Code Sender KS

Up to four types of code senders K§ can be connected (two KS shown in
fig. 1). A maximum of three types of KS can be connected to the same
group of SS finders. If four KS groups are to be connected, a second S§
group is required. One K S consists of two units with the following functions:

A-unit  receives information from REG concerning the tvpe of call. eg
ordinary call from KS, switch-over from other KS, or test call. It



Fig. 2

ANA 12, code receiver equipment

stores information concerning the type of traffic and indicates, for
example, which digit should be transmitted as first digit in the
forward direction.

S-unit sends information in the forward direction in accordance with the
signalling scheme of the outgoing line. For MF'C or similar signalling
it also receives signals in the backward direction.

Register Finder RS

Finder with 20-pole through-connection which connects IR to REG.

Finder SS

10- or 20-pole finder which connects REG to KS or the A-unit in KM
Lo its S unit.

Summary

As a result of the well devised building block principle, a flexible register
arrangement 1s obtained with a hmited number of types of relay set. which
however cover all requirements of different markets. In view of the uncer-
tainty of future developments this choice of register arrangement permits
simple addition or limited replacement of equipment when new system require-
ments and/or types of traffic arise.

Fig. 3
ANA 12, code sender equipment




Planning of Junction Network with
Non-Coincident Busy Hours
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A triangle in a junction network
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In contradistinction 1o the planning of junction nerworks with coincident

busy hours, which is done with the aid of a single value for the offered traffic

between each pair of exchanges, the planning of a nerwork with non-coincident

busy hours has 1o be done with the aid of a traffic profile indicating the traffic
during a number of time intervals.®

This involves a complication of the problem to such an extent that it is not
possible to solve it by traditional methods.

Admittedly an algorithm for exact solurion can be developed. But on
account of the complicated nature of the problem a considerable calculation
time is required on computers available ar present,

For this yeason an approximaie method is presented in this paper. which
seems to have an accuracy sufficient for practical applications.

A comprehensive account of the subject has been given in Ericsson Technics

No. 1, 1971.

Coincident Busy Hours

In a network with coincident busy hours. in which the offered traffic be-
tween each pair of exchanges may be sufficiently described by a single value
valid for one and the same busy hour, the planning is done as 15 known, by a
successive treatment of triangles consisting of one high usage route and two
tandem routes.

Fig. 1 shows such a triangle where 1 and j are exchanges and A a tandem-
stage.

The number of high usage circuits is obtained with good accuracy by the
following approximate formula

F (A)=«&y (1)
where

F,(4)=A|E(4)~E, . (4)|= improvement function
A = offered traffic between the exchanges i and |
n —number of high usage circuits
¢+ =cost ratio between incremental costs for high usage circuits (i—j)
and tandem circuits (i—A—j)
y = efficiency of incremental tandem (marginal utility)
£ = improvement factor

Comprehensive calculations on computer has shown! 2 that
H=1-=03(1 —&%) (2)
is a good approximation.
* Extension of a paper “Planning of Junction Network with Non-Coincident Busy

Hours” presented at the Sixth International Teletraffic Congress in Munich, Septem-
ber 915, 1970.



After having calculated the number of high usage circuits between all ex-
changes in the network in this way. the traffic rejected to the tandem routes
can be calculated and the number of tandem circuits established with the aid
of formulae loaned from traffic theory.

From the data regarding the state on the tandem routes it is possible to
improve the result obtained with the approximate formulae (1) and (2) by
using more sophisticated methods. ' %

Non-Coincident Busy Hours

In a network with non-coincident busy hours the traffic between each pair
of exchanges has to be defined by a number of data, a rraffic profile

Al =AM, 4@, 40| (3)

valid for different time intervals. r — 1. 2..... r.in order to arrive at an
optimal layout.

For any given number of high usage circuits between the exchanges it is
possible to calculate for each tandem route a traffic profile

(M| = | MWD, M, M| 4)
The maximum traffic, max | M |. attained at a specific time interval 1, is
. .

evidently decisive for determination of the number of tandem circuits. With
known costs for high usage and tandem circuits, together with preassigned
values for the permissible traffic losses, it is possible to determine the cost of
the network for any preassigned number of high usage circuits.

But the inverse problem, viz. to determine the number of high usage circuits
in such a way that the cost of the network is as small as possible, meets with
difficulties. This because the specific time interval during which the maximum
traffic on a tandem route will occur depends on the number of high usage
circuits—which it is our task to determine.

Expressed in another way. one may say that the cost of the network cannot
generally be expressed as a derivable function of the number of high usage
circuits.

Numerical Example 1

Before going further, the nature of the problem will be elucidated by a
simple numerical example.

Say that the traffic between three exchanges /, j, A in fig. 1. of which A
contains a tandem stage i1s given during two time intervals r = 1. + = 2 accord-
ing to table 1.

Table 1. Traffic profile between 3 exchanges

Time interval ¢

Traffic

t =1 =72
Ay 12 7
A[}.v A).j 15 18

For simplicity it has been assumed that the traffic profiles for the tandem
routes i\, Aj are identical.
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Fig. 2

Number of high uvsage juctions, n, as a
function of the improvement factor, ), for
traffic profiles on high usage and junction
routes according to the example in table 1

Table 2. Traffic offered to the tandem routes

f1= number of high usage circuits

Offered traffic \ Time interval
15412 E(12) =
1847 E(7) (=2

A calculation shows that the traffic offered to the tandem routes according
to table 2 is greatest during the time interval + = 1 as long as n < 10 and
greatest during the time interval 1 = 2 as long as n > 11. From a table over
the improvement function, £, (4), one finds that n = 9 as long as

Fo(12)=0.7020 < gy = 0.7468 = F(12)
and that n = 12 as long as
Fio(T) = 0.08896 << ey < 0.1445 =F,(7)

Comparing the incremental cost for n = 10 and n = 11 one finds them to be
equal when e7p = 0.289.

From the above it is seen that the number of high usage junctions is
determined according to table 3 for different values of the improvement

factor (1))

Table 3, Number of high usage circuits for different values of the improvement
factor &

Improvement factor, ¢ Number of high usage circuits, n
£ <0,1445 from F,(7)=¢y

0.1445 < ¢y << 0.289 n=11

0.289 < en<0.702 n=10

0.702 <= &y from F, (12)=¢y

9
8
7
6
5
4
3
2
1
0
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Fig. 2 summarizes the result of the calculations.

The example shows clearly that the number of high usage circuits cannot
be determined in the usual way on the basis of a single value for the traffic
between the exchanges. The absolute value of the traffic rejected to the
tandem routes during different time intervals and for different numbers of high
usage circuits must also be taken into account.

A Step towards an Exact Solution

The analysis above suggests the following algorithm for solving a problem
of this simple kind when the improvement factor (¢4} is given from the outsel.

e Determine an interval (#,, u,+1) for the number of high usage junctions
within which the traffic offered to the tandem routes intersects for the time
intervals + — 1 and ¢ — 2 respectively. (If no intersection point exists the
traffic at one of the time intervals is dominant and the problem is solved
in the usual way, cf. eq. (1).)

e Calculate F, _y(A'") and F,,UH(A':’} (AN > 4D
o If e =F, _(AV) calculate n from F(A'V)=ey)

® If en<F, . (A®) calculate n from F,(4?) = ey

e If none of these inequalities is fulfilled, calculate the cost for n=n, and
n = n, -+ 1 and select the value for n which gives the lowest cost.

The described algorithm may be extended to be valid for several time inter-
vals! (up to 24 for international circuits).

With several time intervals and many exchanges, however, this becomes a
painstaking task. Furthermore, the complicated nature of the algorithm and the
iterative process contained therein will lead to long running time on an electro-
nic computer.

Therefore it seems worthwhile to look for an approximate method for the
determination of the number of high usage circuits with an accuracy sufficient
for practical applications.

In the next paragraph a proposal for such a solution is presented.

Approximate Formulae for Determination of the Number
of High Usage Circuits

In order to calculate the number of high usage circuits the rime-dependent
traffic between two exchanges / and f

) (2 (v 5

lAU'l:A::j ]' Aoy A,—}’ ©)
is replaced by a fictive time-independent traffic, A
heuristic formula

¢j» according to the following

Y

71 0 0 | (
Aiy =z max| Ay, + A | +max| 4;; + A5 —max| 43| —max | 4| (6)
=il 1 i i [

where | 47, |and | AE’_,— |are the traffics rejected to the tandem routes iX and
Aj, respectively, from all high usage routes except the route ij.
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Using the value for the fictive traffic obtained from eq. (6) the number of
high usage circuits, n ;.18 calculated from the formula

F,.I.,(EU)=£.>} (7)

Calculation of a Junction Network

With the aid of eqgs. (6) and (7) the number of high usage circuits in the
multiexchange area is calculated iteratively in the following way:

e Put ;=0 for all high usage circuits and calculate .4?,- and ',-I',J-J-!

o Calculate A:, and M from eqs. (6) and (7)

0

e Adjust the values for |A?E| and | 45

e Repeat the calculations using again cqs. (6) and (7).

After determination of the number of high usage circuits in this way the
maximum traffic (mean and variance) on the tandem routes is calculated,
whereafter the number of circuits is determined with the help of formulae
borrowed from the congestion theory! * and a preassigned value for the
permissible traffic losses.

Considerations Underlying the Formula for the Fictive
Traffic, Eq. (6)

The construction of the heuristic formula for the fictive traffic. eq. (6), 15
based on the following considerations:

o For coincident busy hours  4,;=4;; must be valid

* For entirely time separated traffic (;‘?u = 0) must be valid as long as
Ay <min |47, A%

e The type of formula chosen should probably have a certain similarity to the

expression for the necessary traffic handling capacity in a simple symmetrical
network.?

Numerical Example 2

The traftic profile between threc exchanges is given in table 4 and one

wishes to determine the fictive time-independent traffic, A and the number
of high usage circuits, n,;, for an improvement factor g1y — 0.4

Table 4. Traffic profile for three exchanges

Time interval r
Traffic
f’ F}I I!-’f
] Aul 24 5 3
jAR,_[ 18 32 17
]'4[;.1' | 29 6 46




One obtains

'“?x]"u +AY | =24 +18 =42 f=1"

m‘:tx]A,_, +4Y|=244+29=153 =

max | 47, | = 32 =iy
¢

max | 4Y,| = 46 et
‘

Eq. (6) gives
— 1
Ay=5 (42453 —~32 —46) =85

If the improvement factor is £ = 0.4, onc obtains from eq. (7) F,(8.5) = 0.4
and n — 10.

A check made by calculation of the cost {or different numbers of high
usage junctions (n;; = 0,1,2,...) gave the result shown in table 5.

Table 5. Check of the numerical example
Grade of service on the tandem routes £y = £;, = 0.005

Variance to mean ratios | Optimum numbers of | Cost penalty in percent
on the tandem routes high usage circuits forn =10
1 9 (.3
2 7 0.9

In the next paragraph an account of a computerized numerical check of the
proposed approximate method will be given.

Numerical Check of the Proposed Approximate Method

A check of the cost penalty resulting from the use of the proposed approxi-
mate method for planning of junction networks with non-coincident busy hours
has been made with triplets of random numbers satistying the following con-
straints:

2= = 50

2 < max | A, =50

10 <= max | A% [, max [1?J <100
1 r

fi. 2 0
max | A;; | < max | 4, 9 |
t : T :

2

, max | 4
i

1

Ay Apy A3, > 1

i
Eiz, E5; =0.005

At the same time random number for the variance to mean ratio on the tandem
routes were generated fulfilling the condition

I/Vc:'ﬂ. V?; -3
=0 0 =
Ay Az

to be used for the check of the result obtained from the approximate formulae
(6) and (7).

The result of the check is summarized in table 6.
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Table 6. Cost penalty in percent for the approximate formula (4.3)

cost ratio between high usage and tandem circuits
k = cost ratio between tandem circuits
Percentile 99% — upper limit of cost increase for 997 of examined

2000 triplets of random numbers examined for each value
of + and &

Total of cases tested: 2000 - 3 - 9 = 54,000
Mean error in the determination of number of high usage circuits — 1.
3.

hd
standard deviation ~- 3.4

k=1 k=15 k=2

Mean | Max |[Percent-| Mean | Max |Percent-| Mean | Max |Percent-
value | value |ile 99 % | value |value |ile 99 7| value | value |ile 99 ¢,

0.30 0.16 2.97 1.80 | 0.20 | 338 230 | 026 | 446 | 2.70
0.35 0.14 3.50 1.50 | 0.19 | 3.93 190 | 028 | 442 2.40
0.40 0.13 3.57 1.60 | 0.20 | 398 170 | 0.30 | 4.56 2.20
0.45 0.15 3:39 170 | 022 | 3.94 190 | 031 | 454 2.30
0.50 | 0.21 3.78 1.60 | 0.24 | 4.60 220 | 032 | 5,25 2.80
0.55 | 0.27 3.61 1.90 | 0.28 | 436 250 1 033 | 573 1.20
0.60 | 031 4.08 230 | 032 | 502 290 | 034 | 6.61 3.50
0.63 0.35 3.69 270 | 035 | 582 320 | 036 | 7.39 3.80
0.70 | 037 | 444 310 [ 037 | 652 3.20 | 037 | 8.05 3.90

As seen, the mean cost penalty for the 54000 cases examined does not
exceed 0.5 %.

In this context it may be of interest to note that other methods for calcula-
ting the number of high usage circuits, for instance proceeding from the
maximum, mean or minimum value for the offered traffic and using eq. (1),
give a considerably lower accuracy,

A calculation under simplified assumptions embracing 5000 triplets of
random numbers for the traffic on the high usage and tandem routes, during
three different time intervals gave the result shown in table 7.

Table 7. Cost penalty in percent resulting from the use of different approximative
methods for determination of the number of high usage circuits

Cost ratio + = 0.5, k =1

Marginal vtility |, = 0.8

No regard to the variance of the tralfic on the tandem routes

No. of tandem circuits = L1/, - 4). a linear function of the offered traffic

Proposed Traffic on high usage route

Cost penalty method .
eqgs. (6) and (7) max mean min

Mean value 0.1 3 1 2
Max value 1 30 11 27

From the table it is seen that a determination of the number of high usage
circuits on the basis of the maximum value of the offered traffic between the
exchanges gives the worst result.
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from All Quarters of the World

Telecommunications Package
from LM Ericsson in New
Swedish Parliament

['here are many impressive features in
the new parliament building at Sergels
Torg., not least the telecommunica-
tions equipment, which is the most
extensive of its kind in Sweden.
Thanks to meticulous planning, the
suppliers, L M Ericsson Telemateriel
AB. were able to install the whole of
the equipment in as short a time as
15 months. A computer had to be
used for planning of the main item,
the voting system.

The complete “package” consists of
a score of telecommunications sys-

tems, of which the voting system is
the largest item and, like many of the
other systems, is tailored for its pur-
pose.

Contacts between the Swedish par-
liament and 1. M Ericsson are of old
date. In the early thirties L M Erics-
son delivered the first voting system
and in 1966 a second voting system
to the Swedish parliament.

The new voting system for the
single-chamber parliament and its 350
members collects, records, distributes

\)
AR

King Gustav Adolf is shown the voting sys-
tem by Mr Erkki Mikkelinen during his visit
to the new parliament.

and photographs the results of every
vote. The members can throughout
follow the voting on a panel behind
the speaker’s chair. After automatic
counting of the votes the result is dis-
played via TV cameras and a large
screen projector on a screen above
the voting panel and on a small panel
on the speaker’'s desk, as well as on
all TV monitors in the podium and
outside the chamber. At the same time
a panel showing the vote cast by each
member and identifying the question
voted on is automatically photograph-
ed. The voting system is, of course.
provided with extensive alarm and
control equipments to avoid break-
downs to the greatest possible extent.
30.000 m of cable was used for the
voting system alone.

Apart from the large voting system
L. M Ericsson’s “telecommunications
package” contains many types of
equipment, among which a sound dis-
tribution system through which speech
is relayed from microphones to 307
loudspeakers in the chamber and by
radio the 536 loudspeakers in the
members’ rooms and elsewhere.

(cont. p. 76)

From the chamber, where Tage Erlander,
senior member of parliament, bids the mem-
bers welcome to the new single-chamber
parliament at its opening on January 11,
1971.

|
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Large Order from
Swedish Telecommunica-
tions Administration

The Swedish Telecommunications Ad-
ministration has ordered from L. M
Ericsson equipment for extension and
modernization of the long-distance
network to a value of about 80 mil-
lion kronor. The order comprises car-
rier equipment for 135 repeater sta-
tons, 50 of which are new stations.

The equipment on order will be de-
livered over a three-year period start-
ing at the end of this vear. The equip-
ment was designed to specifications
drawn up jointly by the Administra-
tion and L M Ericsson.

Two Important ESRO
Assignments for Space
Group

The electronics enterprises within the
STAR consortium (Satellite for Tele-
communications  Apphications  and
Research) have received from ESRO
(European Space Research Organiza-
tion) an order valued at 8 million
kronor for the planning and develop-
ment of a repeater (combined receiver
and transmitter equipment) for ad-
vanced communication satelhites.

The repeater to be developed by
STAR s ntended for a Furopean
communication satellite which  will
transmit telephone calls and TV pro-
grammes within Europe (Eurovision).
The repeater has a bandwidth of 500
MHz with midfrequency 12 GHz. It
will thus make use of a range not
previously employed for communica-
tion satellites.

The area to be served by the planned com-
munication satellites,
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L M Ericsson’s new factory at Kuala Lompur, Malaysia.

Opening of LM Ericsson Factory in Malaysia

A new L. M Ericsson factory for tele-
communications material, especially
automatic telephone exchange equip-
ment. has been opened in the Malay-
sian capital, Kuala Lumpur, The
opening ceremony was presided over
by the Prime Minister, Tun Abdul
Razak, in the presence of, among
others, the Ministers of Industry and
Communications and around 300
other prominent guests.

The factory will mmtally employ
about 150 persons, apart from some
40 emplovees of 1. M Ericsson’s sales
company in Malaysia. The head of

The STAR consortium was created
in January this year to develop equip-
ment for advanced telecommunication
satellites. L. M Ericsson is Swedish
member of the consortium. on which
there are eight other European enter-
prises from seven countries.

A first step has now been taken to-
wards the realization of a European
telecommunication system with satel-
hites. ESRO have commissioned STAR
to investigate the technical problems
that must be solved for the effective
and economical development of a
complete  telecommunication  system
for Europe, consisting of satellites and
ground stations.

It is expected that the investigations
will be completed during 1971. The
system wil] be based on a very advan-
ced satellite technique, using an en-
tirely new frequency range (12—13
GHz). Tt is planned that the satellite
system shall be brought into use dur-
ing 1978 and that it will transmit part
of the telephone traffic between the
European capitals and will also be
used for international European TV
transmissions within Eurovision.

the factory and the sales company
15 Allan Uvhagen.

T'he factory in Kuala Lumpur is the
26th foreign production unit of the
Ericsson Group. Under a general
agreement drawn up i 1967 L M
Ericsson will deliver during the S-
yvear period 1967—1972 equipment
for public telephone exchanges for
110,000 subscriber lines in Malaysia.
The decision to build the new factory
was made alter a new general agree-
ment had been drawn up tin December
1969, comprising equipment for an
additional 150,000 subscriber lines for
installation during the period 1972—
1979,

New Order from Kuwait

L. M Ericsson has received from Ku-
wait an order for telephone exchange
equipment to a value of 13.7 million
kronor. The order comprises equip-
ment for extension of four existing
telephone exchanges. All material on
the order will be delivered from L M
Ericsson’s factories in Sweden.

The new order implies that L M
Ericsson retains its leading position as
supplier of telecommunications equip-
ment in Kuwait. Its products were in-
troduced in Kuwait as late as 1966,
despite which, after implementation of
the new order, LME will have delive-
red equipment for althogether 88,000
of the roughly 128,000 subscriber lines
which are then expected to be in ope-
ration in the country. Kuwait has a
very high telephone density and is
rapidly approaching European levels.
Within a year or so it is expected to
have reached a density of 20 tele-
phones per 100 inhabitants. roughly
the same figure as for West Germany.
The entire telephone system in the
country is automatic.



(From leti) Fred
Sundkvist, Vic 2 nt of L M Ericsson, ice dent of Ericsson

zen,
Telefoonmaatschappij, H. Reinoud, Director General of the Dutch PTT, and Bjorn Lund-
vall, President of L M Ericsson,
On Dec y
plant in olm was visited by the French
Ambassador, M. P. Francfort, who is here
seen with Mr C.-H. Strom, L. M FEricsson.

The South Korean Ambassador, H. E.
Droon Bong Kang, trying out an old model
of a telephone set during his visit to Mid-
sommarkransen on Feb, 17, 1971.

In the last week of February an “Electronic Components™ ex

on was held at the US
Trade Center in

US Ambassador, Jerome Holland, is seen with Dr Chr.
M Ericsson, at the opening ceremony.

Ericsson”, in Sdo Paulo, Br has now been
completed. It at present houses some 700
persons but can accommodate roughly
twice this number. -

“““““““““‘l
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L. M Ericsson’s intercom telephones, Centrum and Dirivox, are now made also with ja-
caranda casing. This elegant variant of the two models has been very highly appreciated
especially in the USA, which is L M Ericsson’s largest export market for intercom tele-

phones. Each model is provided with a handset.

Licence Agreement with
National Semiconductor
Corporation

L M Ericsson's subsidiary AB Rifa,
which in recent times has been very
active within the field of integrated
circuits, has taken further measures
to quickly establish itself as a large-
scale manufacturer. A licence agree-
ment has been signed with National
Semiconductor  Corporation.  Santa
Clara, USA, under which Rifa will
have access to know-how and designs
of bipolar digital integrated circuits.
Factory buildings totalling more than
5,000 m? are being erected at Boll-
mora and Solna for the purpose. Full-
scale production of monolithic inte-
grated circuits is expected to start be-
fore the end of 1971.

Telecommunications
Equipments for Hospitals

L M Ericsson Telemateriel AB are at
present working on a number of tele-
communications systems for large
hospitals. The Karolinska Hospital in
Stockholm will soon have available
the first stage, comprising 1890 lines,
of Sweden’s largest intercom system,
When fully extended it will comprise
5400 lines.

The Jakobsherg Hospital has re-
cently been opened with an extensive
telecommunications package from
L M Ericsson, and for the Central
Skovde Hospital telecommunications
equipment has been ordered compris-

76

ing, among other items, intercom,
visual nurse call and paging systems,
sound distribution equipment includ-
ing radio and sound amplifiers, mas-

ter clock with electronic control
equipment, and fire and burglar
equipment.

Ericsson Technics

Ericsson Technics No. 1, 1971, which
was recently issued, contains two
papers.

In the first, by Y. Rapp, Planning of
Junction Network with Non-Coin-
cident Busy Hours, a heuristic method
is presented for planning of junction
networks when the traffic between
the exchanges is defined by traffic

profiles with non-coincident  busy

hours.

The second paper. by S. Hellstrom,
The Frequency Change Due to Small
Component Variations in Passive RC
Twin-T Filters Rad Phase
Shifr, presents expressions for fre-
quency and attenuation as functions
of the component values, after which
the effect of small variations in the
latter on the frequency is shown. The
derivations are made with regard to
applications in hybrid circuits.

with @

Telecommunications package . . .
(Cont. from page 73)

Communication on all floors and
with all modern aids has been the
aim in the design of the telecommuni-
cations equipment for the new parlia-
ment building. In whatever room or
corridor a member happens to be, he
will be accessible on intercom, PAX
or paging system., The work in the
chamber can be followed on internal
TV both inside and outside the cham-
ber. A system for simultaneous inter-
pretation in five foreign languages as
well as Swedish is also installed, as
also a system for exact time indication
on about 300 clocks.

The value of the system delivered
by L M Ericsson Telemateriel AB
amounts to some 5 million kronor.
The project has been in the hands of
a special project group within the
company under the leadership of
Erkki Mikkelinen.

Central Skivde Hospital, the first stage of which is expected to be completed in 1973,




The Ericsson Group

Associated and co-operating enterprises and technical offices

EUROPE

DENMARK

L M Ericsson A|S DK-2000 Keben-
havn F, Finsensve| 78, tel: (01)
34 6868, tgm: ericsson, telex: 9020
“ERICSSON KH"

GNT AUTOMATIC AJS DK-2860
Seborg, Telefonvej 6, tel: (01)
69 5188, tgm: nortelmatic, telex:
5264, *GNT AUTOMATIC KH''
Dansk Signal Industri A/S DK-2650
Hvidovre, Stamholmen 175, Avedare
Holme, tel: (01) 490333, tgm: sig-
naler kebenhavn, telex: 6503, “6503
DSI DK"

FINLAND
OJY L M Ericsson A[B Helsinki 13,

P.O.B. 13018, tel: [90) 121 41 tgm:
ericsons, telex: 12546, “"LME SF™
FFIANCE

iété Francgaise des Teléph
Eﬂcsson

F-92 Colombes, 36, Boulevard de la
Finlande, tel: Paris (1) 781 3535,

tgm: ericsson colombes, telex:
62179, "ERICSSON CLOMB"
F-75-Paris 17e, 147, rue de Cour-
celles, tel: Paris (1) 227 9530, t%rn:
eric paris, telex: 29276, “ERI
SON PARIS"

Etablissements Ferrer-Auran, 3
Marseme 2, Rue Estelle, tel:
20 6940, gm: etabferrer, telex:
42579, ‘HINGMA S

GREAT BRITAIN

Swedish Eri G Ltd.

¥
Morden, Surrey, Crown House Lon-
don Road, tel: (01) 542 1001, t
teleric, telex: 935979, “SWEDE IC
Swedish Eri ica-
tions Ltd. Morden,
House, London
542 1001, tgm: teleric,
“SWEDERIC LDN"

Production Control (Ericsson) Ltd.

Tel

Surrey,
Road, tel:
telex: 835979,

Morden, Surrey, Crown House,
London Road, tel: (01) 542 1001,
tgm: productrol, telex: 935979,
"SWEDERIC LDN"

Swedish  Eri Rental Ltd.
Morden, Surrey, Crown House,
London Road, tel: (01) 5421001,

tgm ¢ celefon. telex: 935979 'SWED—
ERIC LI

IRELAND

LM Ericsson Ltd. Dublin 2, 32,
Upper Mount Street, tel: (01) 619 31,
tgm: ericsson, telex, 5310, “LMI e

ITALY

FATME, Soc. per Az. 1-00100 Roma,
C. P. 4025 Appio, tel: (06) 4604,
tgm: fatme, telex: 61327, "61327
FATME "

SETEMER, Soc. per Az. 1-00198
Roma, Via G. Paisiello 43, tel:
(06) 86 8854, tgm: setemer

SIELTE, Soc. per Az, |-00100 Roma,
C.P. 5100, tel: (06)577 8041, tgm
sielte, telex: 61225, “61225 SIELTE"

NETHERLANDS

1af, .

Eri ppij N.V.
Rifen (N.Br.), P.0O.B. 8, tel:
(01612) 3131, tgm: erictel, telex:
54114, "ETMRY NL"
Voorburg 2110, P.O.B. 60, tel:
(070) 81 4501, tgm: erictel den haag,
telex: 31109, “"ERICTEL DEN HAAG™

NORWAY

A[S Elektrisk Bureau Oslo 3, P.B.
5055 Maj, tel- (02)46 1820, tgm:
teleb, telex: 11723, “TELEB N''

AlS Industrikontroll Oslo 6, Grense-
veen 86/88, 3. etg., tel: (02) 68 7200,
tgm: Indtroll

AlS Norsk Kabelfabrik Drammen,

P.OB. 369, tel: (02)83 7650, tgm:
kabel, telex: 18149, "KABEL N
A/S Telesystemer Oslo 6, Tveten-
velen 32, Bryn, tel: (02)68 7200,
tgm: telesystemer, telex: 16900,
“ALARM N"

POLAND

Telefonaktiebolaget L M Ericsson,
Technical Office Warszawa, Ul

Nowy Swiat 42, tel: 264926, tgm:
tellme, telex 813710, "813710
TELLME PL"
PORTUGAL
Sociedade Ericsson de Portugal
Lda. Lisboa 1, Rua Filipe Folgue 7,

17, tel: 56 3212, tgm: ericsson

SPAIN

Industrias de Telecomunicacion,
S.A. Getafe, Paseo Felipe Calleja
6, tel: 2952100, tgm: ericsson, te-
lex: 22666, "ERIGE E"

LM Ericsson, S.A. Getafe, Paseo

Felipe Calleja 6, tel: 295 2100, tgm:
ericsson, telex: 22666, "ERIGE E"
PARA LES

SWEDEN

Telefonaktiebolaget L M Ericsson,

S-126 11 Stockholm 32, tel: (08)
19 0000, tgm, telefonbolaget, telex:
17440, “LME S*'

ELLEMTEL Utvecklings Aktiebolag
5-127 25 Skarholmen Box 249, tel:
(08) 97 0220

Biurhagens Fabrikers AB S-212 15
Malmo, Fack, tel: (040) 93 4770

AB Rifa S-181 30 Bromma 11, tel:
(08) 26 2600, tgm: elrifa, telex:
10308, "ELRIFA STH'

L M Ericsson Instruktionsteknik AB
S-117 47 Stockholm 44, tel: (08)
68 0870, tgm: instruktec

LM Ericsson Telemateriel
5-135 01 Stockholm-Tyresa 1,
tel: {08) 712 0000 tgm: ellem,
1275, “1275 TELERGA 5"
Sieverts Kabelverk AB 5-172 87
Sundbyberg, tel: (0B) 28 2880, tgm:
sievertsfabrik, telex; 1676, “SIEV-
KAB STH"

Svenska Radio AB S 102 20 Stock-
holm 12, tel: (08) 223140, tgm:
svenskradio, telex: 10094 “SRA S"

AB Thorsman & Co. S-611 01 Nykd-

AB
Fack,
telex:

ping 1, Box 149, tel: (0155) 810 00,
tgm: thorsmanco

AB Transvertex S5-140 11 Vdérby,
Fittja industriomrade, tel: (08)
710 0935

SWITZERLAND

Ericsson A.G. 8061 Zurich, Postfach,

tel: (051) 41 6608, tgm: telericsson,
telex: 52669, “ERIC CH"
TURKEY

Ericsson Tirk Ticaret Ltd. Sirketi
Ankara, Rumell Han, Ziya Gokalp
Cad. tel: 123170, tgm: ellem

WEST GERMANY

Deutsche Ericsson G.m.b.H. Tele-
material, 4 Disseldorf 1, Postfach
2628, tel: (0211) 35 3594, tam: erie-

tel: telex: 8587912, "ERIC D
Ericsson Centrum G.m.b.H. 3 Han-

nover, Dornierstrasse 10, Postfach,
tel: (0511) 631018, tgm ericen,
telex: 0922913, "ERICE D"

ASIA
INDIA

Ericsson India Private Limited
Calcutta, P.O.B. 2324, tel:
45 4494, tgm: inderic

New Delhi 16, L25, South Extension
Part Il, tel: (011) 626505, tgm:
inderic

(032)

INDOMNES A

Ericsson Telephone Sales Corpora-
tion A

Djakarta, P.O.B. 2443
463 97, tgm: javeric,
“JAVERIC DKT 4414
Bandung, Djalan Ir. H. Djuanda 151,
tel: (082) 820 94, tgm: |averic

(07)
4414

v tel:
telex

IRAQ

Telefonaktiebolaget L M Ericsson,
Installation Branch Baghdad P.O.B.

2388, Alwiyah, tel. 947 14, tgm:
ellemeco
KUWAIT

lef ktieb 'annl LM Eri on
Technical Office Kuwait, State of
Kuwait, P.O.B. SAFAT No. 5979,
tel: 200 74, tgm: erictel
LEBANON
Sapiste Lik des: Talspl

Ericsson Beyrouth B.P. 8148, tel:
25 2627, tgm: ellem, telex: LE 20876,
"ELLEM

MALAYSIA

Ericsson Talipon SDN BHD Peta-
ling Jaya, P.O.B. No 9, tel: Kuala
Lumpur (03) 56 1523, tgm: kuleric,
telex: 265 "ERICMAL KL
Telecommunication Manufacturers
(Malaysra) SDN BHD Petaling Jaya,

P.OB. 9, tel: Kuala Lumpur (03)
56 1523, tgm: kuleric, telex: 265,
“ERICMAL KL
PAKISTAN
LM Eri Telepl Company,
Technical Office Karachi, P.O.BE.

7398, tel: (90) 51 6112, tgm: ericsson

SINGAPORE

Teleph Industries of Singapore
Private Ltd. Singapore 1, P.OB.
3079, tel: 98 1155, tgm: telsin

THAILAND
Ericsson Telephone Corp. Far East

AB Bangkok, P.O.B. 824, tel: (02)
580 41, tgm: ericsson, telex: 2274,
“THAIERIC™

AFRICA
ALGERIA

Société Algérienne des Téléphones
Ericsson E| Biar (Algers), 4, rue
Mouloud Hadjen, tel: 78 2692, tgm:
eric alger

EGYPT (UAR)

Telefonaktiebolaget L M Ericsson,
Technical Office Egypt Branch Cairo
P.O.B. 2084, tel: (02) 46583, tgm:
ericgypt, telex: 2009, "ELLEME UN"

ETHIOPRIA, SUDAN
Telefonaktiebolaget LM Ericsson,

Technical Office Addis Ababa,
P.Q.B. 3366, tel: (01}49250 tgm:
ericsson, telex: 21090 “MOSFIRM
ADDIS"
MALAWI

Ericsson Telephone Sales Corpora-
tion AB Blantyre, P.O.B. 431, tel:
300 95, tgm: ericofon

MOROCCO

Societe Marocaine des Téléphones
Ericsson Casablanca, 87, Rue Ka-
ratchi, tel: 788 75, tgm: ericsson

TUNISIA

‘r 1 ( kriahal ' L M E 1
Techmcal O!flce Tunis, Bcna Pos-
tale 780, tel: (01) 24 0520, tgm:
ericeson, telex: B35 “ERICSSON
TUNIS™

ZAMBIA

Ericsson Telephone Sales Corpora-
tion AB

Lusaka, P.O.B. 2762, tel: (146)
744 42, tgm: ericofon
Ndola, P.0O.B. 2256, tel: (143) 3885,
tgm: ericofon

AMERICA
ARGENTINE

Cia Ericsson 5.A.C.|. Buenos Alres
Casilla de Correo 3550, tel: 33 2071,

tgm:  ericsson, telex: 0122196,
"CATEL BA'"
Cia Arg de Teléf S.A.
Buenos Aires, Belgrano 894, tel:
33 2076, tgm: catel, telex: 0122196,
“CATEL BA'

Cia Entrerriana de Teléfonos S.A.
Buenos Alres, Belgrano 834, tel:
33 2076, tgm: catel, telex: 0122196,
“CATEL BA"

Industrias Eléctricas de %uilmes
S.A. Quilmes FNGR, 12 de Octubre

1090, tel: 2532775, tgm: indelqui
buenosaires, telex: 0122196, “CATEL
BA'

BRAZIL

Ericsson do Brasil Comércio e
Indistria S.A. Sao Paulo, C.P.
5677, tel: 221 9477, tgm: ericsson,
telex: 021817, "ERICSSON SPO"”

Fios e Cabos Plasticos do Brasil
S.A. (FICAP) Rio de laneiro, caixa
postal: 1828, tel: 290185 tgm:
ficap, telex: 031563, “FICAP FtIO -

CANADA

L M Ericsson Limited Montreal 381,
Quebec, 2300 Laurentian Boulevard
St. Laurent, tel: (514) 331 3310, tgm:
caneric, telex: 05-267682, (TWX)
610-421-3311, "CANERIC MTL"

CENTRAL AMERICA
Telefonak g LM Eri
Oficina Tecnica de Centroameérica
San Salvador, Apartado 188, tel:
21 7640, tgm: ericsson, telex: 20087,
"ERICSAL 20087

iebolaget

CHILE

Cia Ericsson de Chile S.A. Santia-
go, Casilla 10143, tel: (04) 82555,
tgm: ericsson, telex: SGO 389,
“ERICHILE SGO389"

COLOMBIA

Ericsson de Colombia S.A. Bogota,
Ap:m.ado Aéreo 4052, tel: (92)
41 1100, m: _ericsson, telex:
044507, 'EH!CSSON BOG"

Fabricas Colombianas de Materia-
les Eléctricos Facomec S.A. Call,

Apartado Aéreo 4534, tel: 421081,
tgm: facomec, telex: 55673, “FACO-
MEC CLO™

COSTA RICA

Telefonaktiebolaget L M Ericsson,
Technical Office San losé, Apartado

10073, tel: 21 1466, tgm: ericsson
ECUADOR

Teléfonos Ericsson C.A.

Quito, Casilla 2138, tel: 524000,
tgm: ericsson

Guayaquil, Casilla 376, tel: 52 6900,

tgm: ericsson

Cont. on next page
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The Ericsson Group

Associated and co-operating enterprises and technical offices (Cont. from preceding page)

MEXICO

Teléfonos Ericsson S.A. Mexico
D F., Apartado Postal 9958, tel: (25)
46 4840, coeric, telex
01772485, EgHCSSON MEX'" PARA
COERIC

Latinoamericana de Cables S.A. de
C.V. Mexico 12 D.F., Apartado
Postal 12737, tel: (2) 549 3650, tgm
latincasa, telex: 01772485 “ERICS-
SOM MEX" PARA LATINCASA
Telemdustrla S.A. de C.V. Mexico
, D.F., Apartado Postal 1062, tel:
{2}5464840 Factory:  (2) 576 3166,
tgm: ericsson, telex: 01772485,
'EFIICSSON MEX"!

Telemontaje, S.A. de C.V. Mexico
1, D.F., Apartado Postal 1082, tel:
[?}5?54044 tgm: encssonmexucmdfl
telex: 01772485 “ERICSSON MEX
PARA TELEMONTAIE

PANAMA

Liiahal t

ma 5 RP. Apartado 4349, tel:
64 3600, tgm: ericsson, telex: 368674
368674 SOMITEL"

PERU

Cia Ericsson S.A. Lima, Apartado
2982, tel: 31 1005 tgm: ericsson, te-
lex: 3540202, "ERICSSOMN 3540202"
Soc. Telefonica del Pera, S. A. Are-
guipa, Apartado 1124012, tel: 6060
tgm. telefonica

EL SALVADOR
Telefonaktiebolaget L M Ericsson,

Technical Office San  Salvador,
Apartado 188, tel: 21 7640, tgm
ericsson
URUGUAY

Cia Ericsson S.A. Montevideo, Ca-
silla de Correo 575 tel: 926 11,
tam: ericsson, telex: 395228, "ROU-
LEMENT UY" PARA MELANDER

USA

alef

LM Ll
Oficina Técnica de Panama Pana-

The Eri
N.Y. 10017,

Corporation MNew York,
100 Park Avenue, tel:

(212) BBS 4030, tam: erictel,
620484, "ERICTEC 620484
Ericsson Centrum Inc. New York,
NY. 10016, 16, East 40th Street,
tel: (212) 679 1000, tgm: erictel, te-
tex: 6520149, "ETELSAC 620149"
VENEZUELA

Cia Anonima Ericsson Caracas,
Apartado 70516, tel: (02) 34 4661,
tgm: ericsson, telex: 22734, “22734
ERIC VEN"

Alambres y Cables WVenezolanos
C.A. (ALCAVEL) Caracas, Apartado
del Este 62107, tel: (02) 339791,
:};én alcave, telex: 845 “ALCAVE

telex

AUSTRALIA & OCEANIA

AUSTRALIA

L M Ericsson Pty Ltd.

Broadmeadows, Victaria 3047,

P.OB 41, tel: (03)309 2244, tgm:

':MriEcmeI. telex: AA 30555, “ERIC-
L

Rushcutters Bay N.SW. 2011, 134
Barcom Avenue, tel: (02) 31 0941,
tgm: ericsyd, telex:  AA 21358
“ERICSYD"

Port Moresby, Territory of Papua

and New Guinea, P.0.B. 5602
Boroko, tel: 56566, tgm: ericpor,
telex: 153

Teleric Pty. Ltd.

Broadmeadows, Victoria 3047,
P.O.B. 41, tel: (03)308 2244, tgm:
LﬁlEerrc. telex: AA 30555, “ERIC-

L

Rushcutters Bay N.S.W. 2011, 134

Barcom Avenue, tel: (02) 31 0941,
tgm: tefer\c. telex:  AA 21358,
"ERICSYD

Conqueror Cables Pty. Limited Dee
Why, N.SW. 2099, P.O.B. 69, tel:
(02) 98 0364, tgm concab sydney

A.E.E. Capacitors Pty. Ltd. Preston,
Victoria 3072, 202 Bell Strset
POB. 95. tel: (03) 480 1211, tgm:
engiquip melbourne

Representatives

EUROPE

AUSTRIA
Telecom Handelsgesellschaft m.b. H.

1160 Wien, Postfach 98, tel: (0222)
43 5956, tgm: teleric, telex: T5876),
75976 TELECOM A"

BELGIUM

Allumage Lumliére S.A. Bruxelles 7,
128-130 Chaussée de Mons, tel:

22 9870, tgm: allumalux, telex:
21582, “ALLUMALUX BRU"
GREECE

Angelos Cotzias Athens, 18, Odos
Omirou, tel: (021) 626031, tgm:
cotziasan, telex- 215252, 215252
CTS GR”

ICELAND

Johan Rénning Reykjavik, P.O.B.
5300, tel: 25400, tgm. rdnning,
telex: 2040, “ROENNG IS

SPAIN )
TRANSA Transacciones Canarias
Las Palmas de Gran Canarias,
Tomas Morales 38, tel: 21 8303
tgm: transa, telex: 95024, "MAVAC
£

Santa Cruz de Tenerife. Sabino
Berthelot, 3, tel: 242506, tgm:
transa, telex: 95024, *MAVAC E
YUGOSLAVIA

Merkantile  Inozemna  Zastupstva
Zagreb podt pretinac 23, tel: (041)
41 6655, tgm: merkantile, telex:

21139, "21139 YU MERTIL"”
Beograd, Ul. 7. jula br. 18, tel:
[011}621?73 tgm: merkantlie telex:
11506, "YU MERKAN"

ASIA

BAHRAIN & TRUCIAL STATES
Yusuf Bln Ahmed Kanoo Bsahrain,
Arabian Guif, tel: 408188, tam:
kanoo, telex: BHN 215

BURMA

Myanma Export Import Corp., Agen-
cy Div. Rangoon, P.O.B. 404, tel:
146 18, tgm: myanimport

CAMBODIA
Comin Khmere S.A.
P.O.B. 625, tel: 23334,

eer

CYPRUS

S.A. Petrides & Sons Ltd. Nicosia,
P.O.B. 4522, tel. 627 B8, tgm: arma-
ture, telex: 2308, “ARMATURE™

Phnom-Penh,
tgm: engin-

HONG KONG AND MACAO
Swedish Trading Co. Ltd. Hong-
Kong, P.O.B. 108, tel: 231091, tgm:
swedetrade

IRAN

Irano Swedish Company AB Tehe-
ran, Khiabane Sevom Esfand 29, tel:
31 4160, tgm: iranoswede

JORDAN

The Arab Trading & Development
Co. Ltd. Amman, P.O.B. 6141, tel:
25381, tgm: aradeve

KUWAIT

Morad Yousuf Behbehani
State of Kuwait, P.O.B.
27071, tgm: barakat, telex:
"BEHBEHAN] KUWAIT"

LEBANON

Swedish Levant Trading (Elie B.
Hélou) Beyrouth, PO B. 931, tel:
23 1624, tgm, skefko

Kuwait,
146, tel:
048,

PAKISTAN

Panasian Marketing Service Ltd.
Karachi, P.O.B. 3941, tel: (90)
51 2051, Ext 53. tgm: panasian
PHILIPPINES

US| Asia Industries, Makati, Rizal,
P.OB. 1322, tel: B7701), tgm:
usl @sla, telex: 7222233 7222233
All PH

SAUDI ARABIA

Engineering Projects & Products
Co. Ltd. (Eppco)

Riyadh, P.O.B. 987, tel: 222 22, tgm:
eppcol

Yeddsh, P.O.B. 1502, tel: 4567,
tgm: eppcal

Dammam, P.O.B. 450, tel. 222 22,
tgm: eppcol

SYRIA

Constantin  Georgiades Damas,
P.O.B. 2398, tel. 266 73, tgm: geor-
giades

TAIWAN

Trans-Eurasia Enterprise, Ltd.
Taipei, P.O.B. 3880, tel: 517038,
tgm: esbtrading

REPUBLIC OF VIETNAM

Vo Tuyen Dien-Thoai Vietnam
Saigon, P.O.B. 1049, tel: 22660,
tgm: telerad

International Business Representa-
tive Saigon, 26—28, Hai Ba Trung
Street, tel: 226 60, tgm: ibur

AFRICA

ETHIOPIA

Mosvold Company (Ethiopia) Ltd.
Addis Ababa, P.OB. 131, tel:

(01) 101 00, tgm: mosvold, telex:
21090, "MOSFIRM ADDIS™
GHANA

R.T. Briscoe Ltd. Accra, P.O.B.
1635, tel: 66903, tgm: briscoe,

telex: 295, “BRISCOE ACCRA"

KENYA, TANZANIA, UGANDA

The Old East African Trading Co.
Lid. Nairobi, Kenya, P.O.B. 30013,

tel: 27161, tam: broche, telex:
22281, 'OLDEAST NAIROBI"
LIBERIA

Post & Cc ications Tel
Exchange Munrowa. Corner Ash-
mun & Lynch Streets, tel: 22222
tgm: radiolibe

LIBYA

ADECQ African Development &
Engineering CoTripoli, P.O.B. 2390,
tel: 339 06, tgm: adeco

MOZAMBIQUE
1. Martins Marques & Ca. Lda
Lourenge Marques, P.O.B. 2409,

tel: 5953, tgm: marquesco

SQOUTH AFRICA

SOUTHWEST AFRICA

Dryden Communications (Pty.) Ltd.
Johannesburg, South Africa, P.O.B.
2440, tel: B3E 5454

SUDAN

El Rahad Trading Corporation Khar-
toum, P.O.B. 866, tel: 776 95, tgm:
suconto, telex: BHN 251

AMERICA
BAHAMA ISLANDS

Anglo American Electrical Com-
pany Ltd. Freeport, Grand Bahama,
POB. 104
BOLIVIA

Prat Ltda La Paz,
27712, tgm: prat
COSTA RICA
Tropical Commission Co. Ltd. San
José, Apartado 661, tel: 225511,
tgm: troco

Casilla 4790, tel :

SATHERLUND & ERTOK

DOMINICAN REPUBLIC

Humberto Garcia, C. por A. Santo
Domingo, Apartado 771, tel: 3645,
tgm: gartier

GUATEMALA

Nils Pira Cludad de Guatemala,
Apartado 36, tel: (021) 62257, tgm-
nilsplra

GUYANA

General Supplies Agency George-
town, P.O.B. 375, tgm: benwlks

HOMNDURAS

Quinchén Leon y Cia Teguicigalpa,
Apartado 85, tel: 2519‘:'1. t;
quinchon

NETHERLANDS ANTILLES

S.E.L. Maduro & Sons Inc. Willem-
stad, Curagao P.0.B. 304, tel:
;go 00, tgm: madurosons, telex: CU

NICARAGUA

Roberto Teran G. Managua, Apar-
tado 689, tel: 22400, tgm: roteran

PANAMA

Sonitel, S.A. Panama 5, R.P., Apar-
tado 4343, tel: 64 3600, tgm: sonitel,
telex: 368674, “368674 SONITEL"

PARAGUAY
S.A C ial o Industrial

H.
Petersen Asuncidn, Casilla 592, tel:
9BE8, tgm: pargtrade

EL SALVADOR

Dada-Dada & Co.
Apa rtado 274, tel:
dada

San Salvadar
21 7940, tgm:

SURINAM

W.E. van Romondt's Trading Com-
pany Ltd. Paramaribo, tel: 2831,
tgm: vanromondt

TRINIDAD, W.1,

Leon J. Aché Lid. Pcrbof-?gin.
100 Frederic Street, tel: f
tgm: achegram

AUSTRALIA & OCEANIA

NEW ZEALAND

ASEA Electric (NZ) Ltd. Waliingtan
C. 1., P.O.B. 3239, tel: 70614

tgm
asea, telex: 3431, '.ﬁSEAWELL NZ
3431



