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Telephone Attendance 
and Conference System DYA 111 
A. S V E N S S O N , L M E R I C S S O N T E L E M A T E R I E L A B , S T O C K H O L M—T Y R E S 0 

UDC 621.395.148 
LME 837 

System DYA 111 is an auxiliary to a non-loudspeaking or loudspeaking con
ventional telephone set. It facilitates connection of several telephone lines 
(lines to the public network, to PABX's and/or PAX's) to one instrument. 
Direct access lines to the most frequently called extensions can also be pro 
vided, as well as enquiry, transfer and conference facilities. It can also be 
used for operation of, for example, door signals. 

Fig. 1 
Complete system with key-bases, relay equip
ment (R) and power supply equipment (S) 

System DYA 111 consists of a key-base or key-bases for placing under the 
telephone set, central relay and power equipment, and cabling (Fig. 1). 

The key-base has eight keys, the functions and purposes of which the 
subscriber can largely decide himself. This flexibility reduces the number of 
units required for telecommunication and office service on the subscriber's 
desk. If more than eight keys are required, two or more key-bases can be 
installed. 

Telephone Attendance 
System DYA 111 was developed in order to meet the growing demand for 

telephone attendance, with one or more persons individually or jointly attend
ing to incoming calls to predetermined extensions. With conventional telephone 
arrangements this usually means that several extra telephones and accessories 
must be installed. All that is required on the subscriber's desk with system 
DYA 111 is one or two key-bases placed under the ordinary telephone set. 

Effective telephone attendance equipment must be so designed that calls 
to a subscriber in his absence can be directly transferred to the extension or 
extensions on duty. 

With system DYA 111 telephone attendance can be arranged both for exter
nal traffic through the PABX and for internal traffic through, for example, a 
PAX. Internal traffic attendance is important in this connection, otherwise 
the subscriber would use the PABX for internal calls. 

Fig. 2 
Executive and secretary equipment with lines 
both to the public exchange and to the PABX 

T Public exchange 

O Snitching key 

N Direct line 

Intercom telephones, i.e. loudspeaking telephones with push-buttons, are 
now used predominantly in Sweden for interna! traffic. The Dirivox and 
Centrum intercom telephones made by L M Ericsson offer secretary transfer 
arrangements. In the absence of the subscriber, or when he wishes to be 
undisturbed, he can switch his intercom calls to be answered by his secretary. 

A simple type of telephone attendance system is shown in Fig. 2. 

By means of a switching key (O) the ringing signal is directed either to the 
executive or to the secretary. A visual call signal always goes to both. 
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Fig. 3 

Attendance centre 

N Direct lines 
K Office signals 
T Attendance 

An important step in office rationalization is to arrange telephone atten
dance for a number of persons at certain central points in the company. 
Within each such attendance centre there are two (or three) persons, each of 
whom can handle the entire attendance service (Fig. 3). 

Fig. 4 

Keyset for key-base DYA 11 

S Secretary 
P Post 
B Messenger 
U Engaged 
O Switching key 
R Restore key 

The advantage of this arrangement is that, in the absence of A for example 
(lunch, holidays, illness etc.), B can take over the entire attendance service. 

If A and B are in separate rooms and A is normally in charge of the atten
dance service of, for example, extensions 1 and 2, and B of extensions 3, 4 
and 5, both A and B have a switching key O. If A presses this key, the ringing 
signal on all A's lines (including the direct-call lines) is switched from A to B. 
If B presses key O, the situation is reversed. 

By using system DYA 111 for telephone attendance the conventional extra 
accessories in the form of desk switches, parallel telephones, executive/secretary 
telephones, switching relays etc. are not required. The user of system DYA 111, 
therefore, need not have his desk cluttered up with a number of telephone 
sets and switches. Only one telephone set of ordinary C.B. type is required. 
The telephone is placed on a key-base DYA 11. By adding an ERICOVOX, 
loudspeaking conversations can be carried on on all telephone lines connected 
to the key-base. 

Office Signals 
System DYA 111 is also designed to provide for a subscriber's entire require

ment of office signals (engaged, secretary, messenger, etc.), see Fig. 4. 

Fig.S 

Key-bases DYA 11 with direct lines 
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Fig. 6 
Chain conference 

Direct Lines 
If there is no need for office signals, the keys can instead be used for direct-

access internal lines between the key-bases. If connection is desired with a 
person not equipped with key-base DYA II, the latter is given an ordinary 
telephone set, e.g. a DIALOG without dial (Fig. 5). 

As the executive generally has one direct line (to a secretary or attendance 
centre) no extra relay equipment is required for the additional direct lines 
desired. Every direct line requires two wires only. No intermediate relays are 
required to establish connection between two key-bases. All connected lines 
have secrecy of conversation. 

Conference 
Conferences can be set up between up to five direct lines by pressing the 

line keys of the participants desired. 

Fig. 6 shows how C and D are brought into a conference during a con
versation between A and B. C is switched into conference by A, and D by 
B, a chain conference. 

With the Telephone Administration's permission, external subscribers can 
also be included in the conference shown in fig. 6 by installation of auxiliary 
equipment. This equipment also permits the user of a DYA 11 set, with two 
external lines, to bring two external parties into a conference with himself 
alone. 

Combination Facilities 
The key-bases are made in two lypes-a short model fitting both the earlier 

telephone set type DBH and the DIALOG, and a longer model fitting the 
ERICOVOX loudspeaking telephone. As the shorter model can be placed on 
top of the longer, 16 keys are available for the non-loudspeaking telephone. 
If an ERICOVOX loudspeaking telephone is added, and placed on a separate 
key-base, 24 keys are available for coding. The key-bases can also be mounted 
in a telephone desk (telephone desks are not supplied by L M Ericsson), as 
shown in Fig. 7. 

Fig. 7 
Key-bases DYA 11 mounted in telephone desk 
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Fig. 8 
Relay sets, applications 
T Public or private exchange 

R Relay sets 

A 1-4 Extensions 1—4 

SGR Relay set ror lamp signals 

System Design 
The relay equipment required for the system is placed in one or more relay 

cabinets BDC 595, each accommodating 10 plug-in relay sets. The traffic 
facilities for a given system will depend on the choice of relay sets. The various 
relay sets are shown in Fig. 8. 

Relay set 1/BCH 90104 for direct lines can be combined with other types of 
relay sets, which allows a very flexible design of the system (Fig. 9). 

Power Supply Equipment 
The system operates off 48 V DC and 70-90 V AC for signalling. If these 

voltages cannot be obtained from the exchange a separate battery eliminator 
must be installed. If mains failures are frequent, battery and charger are 
recommended. 

Summary 
System DYA 111 is an auxiliary equipment for a non-loudspeaking or loud-

speaking telephone set, which allows connection of external, internal and 
direct lines with enquiry, transfer and conference facilities. The keys which are 
not used for telephone communication can be used, for example, for office 
signals. 

The user of a key-base with one line to the public exchange, one line to the 
PABX and a number of direct lines can 

Fig. 9 

Relay sets, combination facilities 

H Subscriber's main station 
R Relay sets 

A 1-4 Extensions 1—4 

• press one key (the switching key) to arrange for attendance of incoming 
calls from the public network as well as calls from the PABX. Important 
calls are announced to the user by the secretary (or attendance centre) on 
a direct line. For outgoing calls the telephone can be used in the normal 
way. 

• make enquires on the direct lines during a conversation with an outside or 
a PABX subscriber. 

• set up a conference between direct lines. If the telephone administration 
permits, external subscribers can also be included in these conferences. 

• if the telephone attendance is performed by two secretaries (attendance 
centre) the user can call both on one direct-line key. The call is signalled 
by a buzzer only at the secretary which for the moment is attending to the 
service. Secrecy of conversation naturally exists also on this type of connec
tion. 

• use the PABX line for making an enquiry call to any extension during 
a conversation on the public network. If the Telephone Administration 
permits, a conference can be set up between the three participants. 

• during an important conversation on one of the external lines the user can 
press the switching key, whereupon incoming calls on "the other" line 
are directly routed to the secretary. The latter has lamp indications on 
both lines and is thereby informed that a conversation is in progress. When 
answering the new call the secretary can give this information to the 
calling party. The new call can be parked by the secretary. Should it be 
more convenient for the caller, the secretary can ask the executive to call 
back when he becomes free. 

Effective telephone attendance is also a good help to the operators, as calls 
put through by them are quickly answered. For the caller this means improved 
service and reduced telephone costs on long distance calls. System DYA 111 
also provides the user with a discreet and undisturbing telephone arrange
ment which can be suited to individual requirements. 
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The Introduction of a New Maintenance Method 
into the Telephone Area of Rotterdam and Its 
Influence on the Maintenance Organization 
J. A. H A M E R S , M A I N T E N A N C E M A N A G E R , R O T T E R D A M , T H E N E T H E R L A N D S 

UDC 621.395.342.004.5 
654.153.048 

LME 154 

The article describes the organization of the maintenance service in the 
Rotterdam area according to the principle of controlled corrective mainte
nance. The author discusses the results with the new maintenance method. 
Finally, plans for future changes and refinements in the organization are 
drawn up. 

For the handling of subscriber dialled telephone traffic, the Netherlands 
are divided into 22 telephone districts. Each district is subdivided into a 
maximum of 10 sectors, each sector containing a maximum of 10 local areas. 

Fig. 1 
Suvery of the Rotterdam district 

District centres are usually located in the provincial capita], or in an im
portant business or traffic junction in the centre of the district. Sector ex
changes are usually located in the centre of the sector. Local exchanges are 
spread out around the sector exchange. Fig. 1 gives an overall picture of the 
Rotterdam district. At the top the local exchanges of the city of Rotterdam 
are shown, stating their present capacity and type. The main drawing shows 

46 



Fig. 2 

Organization of maintenance and installing 
department 
•Centrum A (20) Centrum B (22) Schiebroek (12) 
Terbregge (4) Waalhaven (5) Lombardijen (9) 
Hoogvliet (6) **West (20) Noord (19) Zuid (19) 
Schiedam (9) Spaanse Polder (7) ***Dordrecht (17) 
Zwiindrecht (10) Vlaardingen (8) Gouda (20) 
Gorinchem (7) Middelharnis (3) Spijkenisse (8) 
Oud-Beyerland (3) Sliedrecht (5) 

the sector and terminal exchanges of the entire district. A telephone district 
can be said to consist of two parts, one administrative and one operational. 
In the Rotterdam district these two parts cover the identical geographical area, 
but in some other districts several operational districts have been joined to
gether to form only one administrative district. Thus the 22 operational districts 
form only 13 administrative districts. 

Most of the telephone exchanges in the Rotterdam district contain L M 
Ericsson equipment, viz: 

• district centre ARM 10 Rotterdam 

• major sector centres ARM 20 Gouda, Dordrecht, Sliedrecht, Spijkenisse 

• minor sector centres ARK Oud-Beijerland, Middelharnis 

• major local exchanges AGF with ARF 90 bypath equipment and ARF 10 

• terminal exchanges ARK and ARF 10 

The city of Rotterdam contains at present two transit exchanges, viz 
Centrum and Zuid, used for the concentration of junction line traffic. These 
transit exchanges are built up with switching stages of type ARF 10. The 
sector exchange Gorinchem as well as a number of terminal exchanges are 
still equipped with S&H material. The Gorinchem exchange will be replaced 
by an ARM 20 system in 1970. The sector exchanges of Oud-Beijerland and 
Middelharnis will also be changed to sector-exchanges of type ARM 20. 
Should existing buildings housing local exchanges prove to be too small to 
accommodate future extensions {S&H and ARK), the new exchange buildings 
will then consistently be equipped with ARF 10 exchanges. 

Maintenance Areas within the Rotterdam District 
The sector exchanges, all exchanges within the city of Rotterdam and the 

local exchange of Zwijndrecht are staffed with maintenance personnel. The 
number of maintenance areas is evident from fig. 2. The number of per
sons required at present is shown in brackets. The organization is based on 
a division by area instead of by operational functions. 

The new maintenance method was introduced in April 1966 in the fol
lowing areas: 

• Dordrecht, containing: 

1- local exchange ARF 10 with 14,000 subscribers 

1- major sector centre ARM 20 with 800 lines in and 800 lines out 

2- line concentrators AKL with 400 subscribers 

• Zwijndrecht, containing: 

1- local exchange ARF 10 with 5,000 subscribers 

2- unattended terminal exchanges ARF 10 with a total of 7,400 subscribers 

10- unattended terminal exchanges S&H with a total of 8,200 subscribers 
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Fig. 3 
Maintenance areas Dordrecht and Zwijndrecht 

The maintenance method is described in the L M Ericsson manuals for 
the maintenance of systems ARF 10 and ARM 20. The maintenance areas 
of Dordrecht and Zwijndrecht are shown in fig. 3. The guiding rule tor the 
application of the new maintenance method is the balancing of the amount of 
maintenance work against the functional quality of the telephone traffic. 
The technical aids which are available today for the determination of the 
quality of traffic in the maintenance areas of Dordrecht and Zwijndrecht are 
described in fig. 4. The rooms housing the switching equipment are only 
entered when a fault has been indicated by the quality control equipment or 
upon receipt of subscriber complaints. The quality control equipment is never 
installed in the same room as the switching equipment. It should be evident 
that the new maintenance method can only be applied in exchanges of L M 
Ericsson manufacture, types ARF and ARM. Exchanges of type AGF and 
S&H still require preventive maintenance routines for the machine-driven 
and step-to-step selectors respectively. 

Fig. 4 
Equipment for supervision and fault-tracing 
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Fig. 5 

Determination of traffic quality, district 
exchange I 

Tl Total number of calls 
T2 Digit " 5 " received 
T3 Answer not received 
T4 Clearing signal not received 

The maintenance results obtained in the above mentioned areas proved to 
be so satisfactory that it was decided on the first of January 1967 to introduce 
this system in all areas which disposed over a traffic route tester, viz. Gouda, 
Spijkenisse and Vlaardingen. 

During the second half of 1967 controlled corrective maintenance was 
introduced on a limited scale also in the ARF local exchanges of Ter-
bregge, Schiebroek II, Waalhaven, Spaanse Polder, Lombardijen, Hoogvliet, 
Centrum IV as well as in the maintenance area of Sliedrecht. In these ex
changes an SL-GV tester is utilised. In order to enable the determination of 
the traffic quality in AGF exchanges as well, the existing statistics-providing 
equipment is being improved and enlarged upon, i.a. by means of trans
mission test equipment. 

The maintenance areas containing type ARK exchanges and the area of 
Gorinchem have been provided with test robots. These robots are of the less 
comprehensive type, as, because of future equipment changes, large invest
ments would be unwarranted. 

An investigation is being conducted into the possibilities of introducing a 
simple means of call rotation in ARK local calls, as this is necessary in order 
to implement controlled corrective maintenance correctly. 

For the determination of the quality of traffic via district exchange I 
(ARM 10) a switch was designed to which the existing exchange testers can 
be connected. See fig. 5. Two switches can test 18 groups of registers and a 
further 5 switches have a capacity of 9 groups of registers. In order to prevent 
undue subscriber irritation a test is stopped when digit " 5 " is not received 
from the automatic answering test subscriber. A quotient determination is 
carried out on a separate counter, (X3 + T4)/X1. After 750 test connections it 
is decided whether to terminate the test, to carry on, or to change to fault 
tracing, all in accordance with the sequence nomogram. If it is decided to 
continue the test, a further determination is made after 250 additional con
nections. Tests can thus be carried on to a total of 1,750 connections. In this 
manner it is possible to test during a weekend all registers for one type of 
traffic. 
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Fig. 6 
Collection and analysis of information 

The Functioning of the New Maintenance Method 
The different types of work are roughly shown in fig. 6. There are mainly 

four sources which cause work to be started in a telephone exchange: 

• quality determining equipment 

• subscriber complaints 

• staff observations 

• disturbance statistics, (fault statistics) and quality statistics 

In a local exchange, the principal sources will be the subscriber complaints 
(usually related to the individual subscriber circuitry) and the data obtained 
by means of quality determining equipment such as the traffic route tester. 
In sector exchanges, the principal sources are the various types of quality 
determining equipment (centralograph and traffic route tester). Faults re
ported by other exchanges are usually the result of quality determination in 
those other exchanges by means of the traffic route tester or the SL-GV 
tester. 

It is of great importance that the work indicating sources provide really 
reliable information. At present the subscriber complaints for the entire district 
terminate in one central point, "special services 007", where they are divided 
into two groups. One group covers those faults which presumably have their 
origin in the local network or in the subscriber's own equipment, the other 
group containing exchange faults, including main distribution frame. This last 
group of complaints is directly forwarded to the maintenance area concerned. 
The aim is to operate an organization as shown in fig. 7. Complaints which 
presumably relate to exchange faults, are shown to be forwarded directly to 
the national maintenance centre (NMC) at the district exchange. 

The NMC also contains the quality determining equipment for the district 
exchange, the congestion meters for the outgoing long distance routes (inter-
district traffic) and for the outgoing junction lines within the district itself. In 
many instances, e.g. complaints of congestion, the NMC can thus provide the 
subscriber with an immediate and satisfactory answer. In addition hereto com
plaints regarding a specific type of traffic can be systematically gathered, 
thereby enabling a faster identification of the fault. Only when it can be 
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Fig. 7 
Organization for controlled corrective main
tenance 

assumed that the cause of the fault is to be found in one of the local or sector 
exchanges, is the complaint passed on. The maintenance man receiving this 
complaint, is also engaged in the collecting of the traffic quality data of that 
exchange (CCMM). The NMC must be staffed with a person who knows all 
systems in use in the district and who has a thorough knowledge of the various 
signalling methods. He must be able to converse intelligently with the CCMM 
in the maintenance areas, being either the local maintenance manager or in 
larger areas the assistant maintenance manager. The NMC also keeps in touch 
with the trunk maintenance centre of the district (IMC), with the NMC's in 
other districts and with the CCM-specialist forming part of the COMMON-
GROUP placed at the disposal of the maintenance manager. 

The CCMMs inform each other about the results of quality tests made of 
the traffic between various sector and local exchanges. It is of great impor
tance that they have access to abundant technical information on the quality 
determining equipment available in the district. 

One of the major tasks when introducing controlled corrective maintenance 
is the correct programming of the traffic route tester and the SL-GV tester. 

Fig. 8 
Traffic route survey, Dordrecht, since July 1, 
1967 

* Day and night 
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Fig. 8 shows how the traffic route tester in Dordrecht is programmed. This 
traffic route tester tests the traffic in the local exchanges Dordrecht and 
Zwijndrecht, the junction line traffic between these two exchanges, the sector 
traffic as well as the interdistrict trunk traffic. At the beginning of 1968 
A + B units will be installed in the Amsterdam and the Hague local ex
changes, as the traffic in those directions reaches Dordrecht directly and does 
not pass over the district exchange. 

The ARF exchanges contain 1 test number for every 200 subscribers. In 
the Zwijndrecht local exchange an A + B unit has been installed and the 
local traffic is tested with programs 2, 8 and 20. The local traffic of the 
Dordrecht exchange is tested with programs 1, 4, 7, 10, 16, 19 and 22. The 
traffic between these local exchanges is covered by programs 13 and 14. In 
order to observe the traffic from and to the terminal exchanges, a test number 
has been wired back to the traffic route tester. This enables the testing of 
the traffic from these exchanges to Dordrecht local (17) and to Zwijndrecht 
(5) as well as the traffic in the opposite direction with programs 6 and 9 
respectively. The traffic between terminal exchanges can be tested with prog
rams 3, 11 and 18. The traffic towards other sector exchanges such as Gouda 
(entirely MFC-traffic) and Middelharnis (DC impulsing from the district 
centre) is tested for each exchange type with programs 9, 15 and 21. 

The programs passing those exchanges which are not equipped with call 
rotation (for example terminal exchanges of S&H type) must preferably be run 
during day time in order to cover major parts of the switching equipment. 
Other programs are best run through during night time or over weekends as 
congestion is hardly encountered then. The programs must, however, also be 
run occasionally during busy hours, in order to determine the overall traffic 
quality. 

In order to improve the testing procedures with the traffic route tester, the 
A + B unit in unattended exchanges of more than 2,000 subscribers will be 
augmented by a C-switch (Fig. 9). The signals for the setting of the C , and 
Cn switches are sent over the same signalling wires that are used for the setting 
of the B-switch but during the intervals when this switch is at rest. The setting 
will be carried out by means of a push button key sender. 

As long as it is necessary to utilize the SL-GV tester for quality determina
tion in unattended exchanges a simple form of A + B switch must be used 
for the remote switching of A and B test numbers as well as of the SL-GV 
switches. It is necessary to make an intelligent choice of test numbers and 
programs. 

Both the traffic route tester and the SL-GV tester must incorporate a cir
cuit which prevents subscribers from being disturbed by wrong connections 
during night time testing. 

Fig. 9 
C-selector for A B unit 
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Fig. 10 

Results of TRT-tests, Dordrecht local ex
change 

F Fault found 

The results obtained from the traffic route tester must be studied accurately 
and all circumstances surrounding the tests must be kept account of. Fig. 10 
shows the results of the traffic route tests of the Dordrecht local traffic during 
1967. For this year the test limits in the sequential test diagram were set at 
0.2-0.6 %, provided the results did not clearly indicate an individual fault, the 
location of which would be warranted even with a lower fault percentage. 
It should be kept in mind that the exchange is attended and that conse
quently the day programs are stopped whenever the fault percentage becomes 
so high that the diagram stipulates fault location. This occurred in 10 in
stances, the results of which are not described here. It is clear that neither 
night programs nor weekend programs are stopped for fault location pur
poses. The results for the months January to September would indicate that 
with the fault percentage allowed, a test of the local traffic once every 2 
months would be sufficient. During the months of October. November and 
December a disproportionately high number of faults occurred, but during 
those months extensions and alterations were carried out causing most of 
the faults. 

Fig. 11 shows the results of the traffic route tester when connected to the 
local traffic of the Zwijndrecht exchange, whilst fig. 12 shows those of the 
local traffic in the unattended Ridderkerk exchange, when using the SL-GV 
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Fig. 11 
Results of TRT-tests, Zwijndrecht city ex
change 
F Fault found 

tester. The results for Ridderkerk compare badly, but here an extension with 
2,000 subscribers was installed during April and May. The necessity of carry
ing out the majority of tests on junction line traffic rather than on local traffic 
is evident from the results shown in figures 13 and 14 which cover the Rid
derkerk district traffic (SL-GV tester) and the Dordrecht sector traffic (traffic 
route tester). It is therefore intended to pay more attention to junction line 
traffic testing during 1968. 

The Dordrecht sector traffic attained an excellent quality towards the end 
of the year. The bad results in the beginning of the year and during the sum
mer months were mainly the result of work carried out in the local exchanges. 

Fig. 12 

Results of SL-GV-tests, Ridderkerk local 

exchange 

F F a u l t f ound 

The rather complicated network structure of the Rotterdam junction line 
traffic results in the programming of the traffic route testers in the local ex
changes becoming especially difficult. During 1968 a test will be carried out 
in order to determine the "capacity" of a traffic route tester in the Rotterdam 
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Fig. 13 

Results of SL-GV-tests, Ridderkerk districts 

traffic 

network. For this purpose a traffic route tester has been installed in the Zuid 
local exchange (AGF 20,000 subscribers) and its A + B units have been 
connected to the local exchanges of Hoogvliet (ARF 10,000 subscribers), 
Waalhaven (ARF 6,000 subscribers) and Lombardijen (ARF 16,000 sub
scribers). This "capacity" is dependant upon the network structure as well as 
upon the desired fault limit, i.e. the sequence diagram used for the different 
types of traffic. 

Fig. 14 

Results of TRT-tests, Dordrecht sector traffic 

F Fault found 

The staff observations do not form a major source for the determination 
of the traffic quality, but are a valuable aid towards it. The staff must be 
trained to analyze each fault found and to check whether such fault may 
reoccur in other equipment. When the exchanges are entered for checking 
purposes it is important to listen to the rhythm of the switching operations. 
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Fig. 15 
Fault statistics, Dordrecht local exchange 

Reported by subscribers 

Other origins 

Progressive average 

A disturbance in this rhythm must be acted upon by the staff. The staff must 
critically evaluate those results which originate from other sources than the 
quality determining equipment such as statistics counters. Therefore, a proper 
training of the staff is of the utmost importance. After having passed the 
trade school (general educational) and having been attached to the mainte
nance organization, the staff must be put to work in the inspection team, the 
installation team and the testing team. Only hereafter is the staff put to work 
in a telephone exchange, with emphasis being given to the working methods 
necessary for the new method of maintenance. 

The statistics on disturbances which are being compiled locally at the main
tenance centre should be uncomplicated. This is necessary, first of all for the 
fast information of the maintenance personnel in the maintenance area about 
the weak points in the equipment, requiring special attention, and secondly 
for the information of the installation staff about the possibilities they have 
to improve the quality of their work. 

Fig. 16 

Fault statistics, Dordrecht sector exchange 
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Fig. 17 
Fault statistics, Dordrecht ARF 10, April 2 
1966—December 31 1967 

Figures 15 and 16 show the fault statistics for the local and sector ex
change Dordrecht since the time of putting into service. They give a clear 
picture of the results obtainable with the new maintenance method. 

By inserting the values of the world statistics published by L M Ericsson 
(10 to 20 faults per 1,000 subscribers and year for ARF exchanges, and 
1/2 to 1 fault per rack and year for ARM exchanges) a comparison can be 
made as regards the quality of the different exchanges. The increase in the 
number of faults after October 1967 was caused by installation and alteration 
activities. 

The statistics of figures 17 and 18 serve to determine weak points in com
ponents. They are of great value during discussions with the manufacturer 
regarding improvements in component quality. They also serve as basis for 
test reports during discussions with the installation department or with the 
installation staff of the manufacturer. They point out to the maintenance 
personnel the specific weak points which are to be kept in mind during fault 

Fig. 18 
Fault statistics, Dordrecht ARM 20, April 2 
1966—December 31 1967 
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Fig. 19 

Subscriber complaints, Dordrecht 

tracing. Fig. 19 represents a survey of subscriber complaints, the causes of 
which were most probably to be found in the telephone exchange. This type 
of graph also gives an indication of the overall quality of an exchange, pro
vided the progressive average is used. Some graphs indicate seasonal fluctua
tions (such as faulty coils in ARK terminal exchanges, some show outside 
interference). 

Plans for the Future 
Fig. 20 shows the present size of the staff in the Dordrecht maintenance 

area. The exchange work proper, the control centre, the administrative tasks 
for the maintenance area (subscriber registration, number allocation etc.), as 
well as simple maintenance of power plant and stand-by power plant require 
4 persons. Two persons attend to the normal MDF work. The assistent is 
only required because of the present work on central additions and altera
tions. There exists a certain amount of spare time which is partly offset by 
the running of refresher courses. Even increasing the present capacity of the 
sector exchange to 2,000 lines in and 2,000 lines out and of the local exchange 
to 30,000 subscriber lines, would, with the today attained quality, not necessi
tate an increase in the staff. This shows the importance of a correct dimen
sioning of maintenance areas in the future. 

Fig. 20 

Organization of the Dordrecht area 
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Areas 1....6: Local exchanges with a total capacity from 50,000 to 100,000 numbers 

Areas 7....10: 2....3 group exchanges and several local exchanges with a total capacity from 20,000 

to 50,000 numbers 

Fig. 21 
Future organization 

These maintenance areas should not contain more persons than those 
absolutely necessary for the maintenance work. During periods of large quan
tities of special work, such as the testing of additions to exchanges, or of new 
exchanges, it ought to be possible to draw personnel from a central group 
of staff. The same applies to difficult faults, the location of which requires 
special testing apparatus, and the staff for which should be supplied from a 
common group of personnel, thus ensuring efficient working procedures. 
When planning a new organization attention should be paid to the educational 
facilities of young staff members as well as to the necessary job rotation of 
managers. 

Another important aspect is the attaching of one or several CCM-
specialists to the common group. Their tasks consist of the coordination of 
results, the formulation of guiding rules, the consolidation of the results ob
tained from various maintenance areas, the drawing up of the regulations for 
the new maintenance method and the designing of the required auxiliary 
equipment. The common group can also contain one or several circuitry 
experts, which attend to principal faults in the circuitry design, as well as a 
general assistant, who is responsible for the administrative part of alteration 
jobs, and is in control of the mobile cleaning units for the terminal exchanges. 

The organization planned here, is shown in fig. 21. The local maintenance 
areas would contain exchanges up to a maximum of 50,000 or 100.000 sub
scribers, would contain a common maintenance centre with 2 or 3 traffic 
route testers and could become established as soon as the AGF exchanges in 
an area had been replaced by ARF exchanges. The staff required, would vary 
between 12 and 20, including MDF personnel. 

The maintenance areas falling under section C ought to be concentrated 
also, forming areas with at least 2 sector exchanges and a number of local 
exchanges with a capacity of 20,000 to 50,000 subscribers. An attended sector 
would contain one or two traffic route testers, whilst in an unattended sector 
exchange the results would be transferred by the remotely controlled traffic 
route tester by means of data transmission to the attended sector exchange. 
The staff would vary between 5 and 15 persons. A redesigning team would be 
attached to the section in order to make the necessary changes in the S&H 
equipment. In order to be able to establish these maintenance areas it would 
be absolutely necessary to dispose over good means of transportation. 
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Final Remarks 
Based on the good results obtained with the new maintenance method in 

the Dordrecht and Zwijndrecht areas, the central directorate of the PTT 
have decided to introduce this method in all applicable areas. 

When developing this method still further, efforts must be concentrated on 
the faster location of faults in the trunk traffic and the mechanized treatment 
of data. 

As similar new maintenance methods have also been introduced in other 
countries, it would be of utmost value to arrive at a mutual exchange of data 
compiled on the same basis. 
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Like other public utilities the operation of a telephone plant involves con
siderable long-term investments. It is therefore of particular importance to 
carry out development planning and economic selection studies before deci
sions are made. The undertaking of investments, without a long-term plan, 
may lead to serious errors and heavy financial losses. 

The provision of the necessary data for the layout of local and trunk net
works, however, often requires such extensive numerical calculations that 
they can hardly be dealt with satisfactorily by manual means. 

Therefore, in order to simplify the calculation and shorten the time neces
sary for planning, L M Ericsson have developed methods which permit pro
gramming of the most laborious operations for an electronic computer. During 
the last few years L M Ericsson have assisted many administrations all over 
the world to establish plans for extension of telephone exchanges and local 
and trunk networks, thus helping them to obtain a solid basis for their 
decisions. 

The planning of local and trunk networks is essentially a routing problem. 
Besides this routing problem attention must be paid to the choice of system, 
the numbering scheme, the charging plan, the transmission and signalling 
limits and, of course, the available capital. 

In a modern telephone switching system the routing of the traffic is not 
dependent on the numbering, and it is not necessary to take the tariff zones 
into consideration when deciding on the boundaries of numbering areas. 

Thus a country may be divided into areas with regard to 

• numbering areas 

• routing and switching of traffic 

• tariff zones. 

As a general principle for any system the choice of digits to be used for 
the numbering plan should be kept as independent of charges and routing as 
practicable without making routing and charging equipment too complicated. 
Other aspects of the numbering plan are treated in great detail in the recom
mendations given by CCITT in its manual on National Telephone Net
works and will not be dealt with in this context. In the sequel stress will be 
laid on questions regarding the routing of traffic in a network. 
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Fig. 1 

Exchange locations and boundaries in a multi-

exchange area 

The planning of a national network should start with a division of the 
country into numbering areas. When making this division attention must be 
paid to the following factors: 

• the community of interest between the exchanges 

• the number of digits to be used for calls within and outside the numbering 
area 

• existing local and junction networks 

• the transmission plan. 

In order to arrive at the most economical division into numbering areas 
it may be necessary to investigate several alternatives. The economic optimum 
is obtained when the present value of the costs is as small as possible. 

The division of the country into tariff zones, i.e. the traffic policy, should 
have no effect upon the layout of the network. 

Survey of Problems Encountered in Planning 

Short Description of a Telephone Network 
In order to define the terminology used, the following short description of 

a network may be of some value. 

In a multi-exchange area, fig. 1, each exchange serves a certain exchange area. 
Within each area the subscribers are connected to the exchange by individual 
circuits forming the subscriber's network. Between the exchanges connections 
are established on the junction network, which interconnects the exchanges on 
common circuits according to a certain pattern. 

Fig. 2 

Direct, Tandem and Alternative routing in a 

junction network 

A = Sending exchange 
B, C, D = Receiving exchanges 

Between the exchanges the connections can be made in different ways, 
fig. 2, viz. 

• direct circuits on which the entire traffic between two exchanges is carried 
directly from one exchange to another 

• tandem circuits on which the entire traffic between two exchanges is routed 
via one or more tandem stages in other exchanges 

• alternative routes, the traffic seeking primarily a direct route called high-
usage route and, if all circuits on the route are engaged, tandem circuits 
via one or more tandem stages. 
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The circuits between the exchanges in the network are to a large extent 
assembled in bundles. Such bundles are called cable runs, see fig. 3. The 
cable runs define the permissible paths in the network. 

The Aim and Content of the Long-Term Plan 
The aim in long-term planning of local and junction networks is to provide 

the framework for long-term investments and to provide a check that short-
term decisions are consistent with long-term objectives. 

The long-term plan should cover a period of, say, 50 years for the number
ing plan and 15-30 years for the equipment. The short-term plan generally 
covers a period of 2-5 years and is concrete and detailed. It must define all 
the material required and specify in detail the investments needed during 
the short-term planning period. 

This paper will deal solely with questions of long-term planning, leaving 
problems of short-term planning for a future issue. 

The most important information that should be embraced by the long-term 

plan for the network is the following: 

• the locations of the exchanges 

• the boundaries of the exchange areas 

• the number of subscribers within each area 

• cable runs for the junctions and principal main cables and conduit routes 

• the transmission plan 

• the types of cable 

• the traffic flow between the exchanges 

• the division into tandem areas and the routing of the traffic 

• the types and number of junctions between the switching points 

• the associated costs. 

The study is based on: 

• forecasts of subscribers within different areas and the inter-exchange traffic, 
local and trunk 

• cost data for different kinds of circuits, physical, carrier etc. 

• the transmission and signalling plan and permissible traffic losses. 

All calculations aimed at determining the economic layout of a network 
must be based on a certain system or a co-ordinated group of systems. And 
to compare different systems one must seek for each the optimal combination 
of plant components. 
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Data Needed for Planning 
Besides a knowledge of the existing plant the following information is 

necessary for the planning of a telephone network: 

• forecasts 

• provision cost (cost of acquiring and owning property and plant that have 
relatively long lives) 

• expected service life, maintenance and operating costs. Rate of interest 

• permissibe traffic losses. Transmission and signalling plan. 

Forecasts 
The making of forecasts is a difficult and hazardous operation. But as a 

well prepared forecast is a condition for successful and economic operation 
of telephone plant, it pays to have a staff specially trained in this work. The 
cost of making careful forecasts is generally small compared with the savings 
obtainable. 

It is easier to make forecasts for big entities than for small. 

The estimation of the number of subscribers for an area should therefore 
be done in the following steps: 

a) Estimate of the total number of subscribers. This estimate, made for a 
whole country or a community, may be made with the aid of statistical 
data of the economic development and number of subscribers. 

One way of making such estimates is to assume that 

the relative increment in demand i.t proportional to the relative increment 
in economic activity. 

This assumption leads to the following relation: 

where 

Q = the demand at a certain point of time (number of subscribers or 
traffic) 

Y = a measure of economic activity (gross national product, income, 
electricity consumption . . .) 

C0, C = constants to be determined by regression on historical data. 

The economic activity, Y, at a future point of time is estimated by extra
polation of historical data. The demand, Q, at this point of time is there
after calculated by means of equation (1). 

b) Estimate of the topographical distribution of subscribers. For a local net
work this estimate is based on a detailed field study (cf. fig. 8). 

c) Reconciliation of the results obtained under a) and b). 

In the same way the estimated inter-exchange traffic is reconciled with the 
aid of estimates of the total initiated (= received) traffic for the area con
sidered and the initiated and received traffic for each exchange. 
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The estimation of the traffic between the exchanges may be done in dif
ferent ways, of which three are described in the sequel. 

One way is to assume that 

the sum of the traffic from one subscriber in an exchange area, k, to all 

subscribers in an area, I, (in the direction k to I) and the traffic from all 

subscribers in area k to one subscriber in area I is constant. 

This assumption leads to the following expression for the traffic, Akh at a 
future point of time: 

where 

All = present traffic between exchanges k and / 

Nk, N"i = present number of subscribers in areas k and / 

N/c, Nj = future number of subscribers in areas k and /. 

Another assumption, viz. 

the sum of the squares of the change of initiated and received traffic per 
subscriber shall be as small as possible 

gives a similar result, viz. 

A third assumption is that the community of interest factor (= the traffic 
frome one subscriber in area k to one subscriber in area /) is reduced in pro
portion to the increase in the total number of subscribers. The future traffic 
between the exchanges is then obtained from the expression 

where M° and M are the present and future total number of subscribers 
within the area respectively. 

A consequence of eqs. (2) and (3) is that the initiated (= received) traffic 
per subscriber within an exchange area is constant and independent of the 
subscriber growth. 

According to eq. 4, however, the initiated traffic per subscriber increases 
within an area in which the relative subscriber growth is higher than the 
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relative total subscriber growth. In the opposite case. i.e. when the subscriber 
growth within an area is less than the total growth, the initiated traffic per 
subscriber decreases. 

Of the alternatives for estimating the future traffic, (eqs 2, 3, 4), eqs. 2 and 
3 seem most attractive. They have at least the advantage of being based on 
clearly defined assumptions regarding the behaviour of the subscribers. 

The above-mentioned calculations should, if possible, be carried out for 
each particular category of subscribers (business, residential, official . . .) sep
arately. As already mentioned, the calculation of the inter-exchange traffic 
has to be reconciled with the estimates of the total initiated (= received) 
traffic for the whole area and with the initiated and received traffic for each 
exchange. 

Corrections must also be made with regard to the development of an area. 
for instance the character of new buildings, rebuilding, and residential areas 
expected to develop into industrial areas. 

Provision Costs 
The planning of local exchange areas and of junction and trunk networks 

necessitates a knowledge of the following classes of provision costs: 

• sites and buildings 

• switching equipment 

• circuits of different kinds, physical and carrier. 

Cost calculations and selection studies of different possibilities to cater for 
the demand are greatly facilitated by dividing the plant into units called plant 
units. For example, a typical plant unit would be 1 km of 100-pair buried 
cable containing, besides the cable itself, other materials such as protective 
tiles, splicing materials etc. Examples of other plant units are conduits in
cluding manholes per km, pole lines per km, terminals and telephone instru
ments. 

The costs of plant units may include the cost of materials, freight, storage, 
installation, overheads, general expenses etc. With the help of these costs for 
plant units the cost of different kinds of installations may be divided into 
certain elementary costs, which is of importance for a great many calcula
tions, for instance for determining the applications for different kinds of cir
cuits, such as physical and carrier circuits. 

Thus the cost for a cable route may be written 

where 

/ = length of the cable 

n = number of circuits in the cable 

a = cost per unit of length (basic cost for cables) 

b = cost per unit of length and circuit 

c = cost per terminal (main distribution frame, cross-connection points, am
plifiers, switching equipment). 
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Correspondingly the cost for a conduit route with n ducts is 

where 

a = cost per unit of length (basic cost per conduit, excavation) 

b = cost per unit of length and duct 

The cost for a whole cable (or conduit) network excluding terminals is 
consequently 

where 

T\l = sum of the cable lengths 

V nl = sum of the numbers of circuits X length 

The cost for a cable run equipped with a carrier system of a specific type 
may be written 

where 

C 0 = cost of system terminals 

a = cost of coaxial tubes and amplifiers per unit of length 

c = cost per carrier terminal and switch. 

Fig. 4 shows as an example a comparison between the costs for a 300-
channel system equipped with 150 and 300 terminals and physical circuits 
dimensioned for a total attenuation of 2 and 4 dB as a function of the length 
of the route. When making such comparisons it is important to take account 
of the estimated future increase of demand. This is because the economic 
provision period for a cable (especially a buried cable) is long in comparison 
with the provision period for carrier terminals, resulting in a reduced present 
value for the cost of a carrier system. For the same reason the extensions of 
a carrier system may be more smoothly adjusted to an uncertain growth in 
demand. 

For the determination of the number of circuits on high-usage routes the 
incremental cost is of importance. 

For physical circuits the incremental cost is 

i.e. the cost per circuit and the cost per terminal. 
Fig. 4 
Comparison between the cost for a 300 channel 
system equipped ivith 150 and 300-terminals 
and physical circuits Goaded) dimensioned for 
R = 2 and R = 4 dB permissible attenuation 
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For the determination of the number of exchanges the basic cost of the 
switching equipment (= cost independent of the number of lines) is of im
portance. 

The cost of the switching equipment may be written 

where 

a = basic cost of switching equipment 

b = incremental cost for switching equipment. 

The magnitude of the constants a and b depends on the system used and 
on the initiated traffic per subscriber in the exchange area. When making cost 
comparisons the cost of the site and building is added to the basic cost a in 
eq. 8. 

The incremental cost/pair-km for the primary network is approximately 

where 

ap = basic cost of primary cables 

bp = incremental cost for primary cables 

b(1 = incremental cost for conduits (cost/duct) 

Pm = a mean value for the size of cables in the network. 

Eq. 9 may be used for estimating the cost of the primary network under 
different assumptions regarding the number of exchanges. We note that the 
basic cost of conduits (see eq. 5a) is not included in this formula as this cost 
is fairly independent of the number of exchanges, at least when the size of 
the exchange is not too small. For small exchanges the basic cost of conduits 
(or burying of cable) is rather high in comparison with the cost of cables, and 
it may be necessary to sketch the cable runs and calculate the cost for each 
particular assumption regarding the number of exchanges. Finally, for very 
small exchanges aerial cable may be used to a large extent. 

Expected Service Life, Maintenance and Operating Costs. 
Rate of Interest 

The components of operating and maintenance costs are 

• labour and related overheads 

• material and repair parts 

• cost of tools, vehicle operation, supervision and general administrative 
expenses. 
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The operating and maintenance costs and the expected service life depend 
to a large extent on the exchange and network system as well as on local 
conditions and should be estimated for each special case. The following data 
may serve as an example and for general guidance. 

Plan! unit 

Conduits 
Conduit cable 
Buried cable 
Exchange equipment 
Carrier system 

Service life 
in years 
(about) 

40 
25 
25 
30 
25 

Maintenance plus 
operating costs as a 
percentage of the 

provision cost 
(about) 

0.7 
1.0 
1.2 
1.0 
1.0 

When making cost calculations it is convenient to include the costs of 
replacements, maintenance and operation in the provision cost. This is done 
by multiplying the provision cost by the following present value factor (,«): 

where 

T = service life of the plant 

s = scrap value of retired plant (reduced by the dismantling cost) in rela
tion to provision cost 

u = annual operating plus maintenance costs in relation to provision cost 

r = interest factor 

In this expression the first term is proportional to the provision cost, the 
second to the present value of net replacement costs and the third to the 
maintenance plus operating costs. 

The rate of interest to be used in the economic selection studies cannot be 
established once and for all—the circumstances must be considered in each 
particular case. 

If the investments are financed out of loans, the interest should be at least 
equal to the interest on currently loaned capital. 

When the corporation's own capital is used, the interest should be at least 
equal to the normal yield on telephone operation. 

The amount by which the interest should be further increased depends 
partly on the risk that is subjectively ascribed to the investment and partly 
on the supply of capital. 

With limited supply of capital the point of time for extensions may be 
deferred with regard to optimum use of capital. 

69 



To ensure an optimum use of capital the equipment should theoretically 
he installed at a point of time when the yearly cost for the invested capital 
is equal to the yearly revenue for the number of waiting subscribers. 

To illustrate, suppose that the installation cost is 500,000 monetary units, 
the number of subscribers on the waiting list at t = 0 is 50, the increase in 
the number of subscribers 100 per year and the rate of interest 10 %. In this 
case the installation could be deferred without financial losses for a time t ob
tained from the equation 

500,000 • 0.1 = (50 + 100 /) 200 

i.e t = 2 years 

at which time 250 subscribers would be on the waiting list. 

Under unfavourable conditions of capital availability the rate of interest 
may be high, 15-20 %. 

Finally the costs should be calculated with regard to the fact that it is 
economical to extend a plant in stages determined by the increase in the need 
and that therefore an installed unit can generally not be fully utilized im
mediately. Thus, if the provision cost for a main cable is 100 monetary units, 
the present value factor .<< = 1.5 and the mean utilization 75 %, the cost to 
be used in the calculation is 

The Transmission Plan 
An adequate transmission level entails requirements in respect of the types 

of circuits to be used in subscribers' and junction networks. 

Therefore the plan must also embrace the determination of the most 
economical types of circuits for all kind of connections. 

According to CCITT recommendation P1I the maximum nominal ref
erence equivalents for the sending and the receiving system of a country are: 

• for sending, SRE = 20.8 dB (24 dN) 

• for receiving. RRE = 12.2 dB (14 dN) 

The allowed part of the transmission equivalents allocated to the two-wire 
multi-exchange network is illustrated by the following example, fig. 5, taken 
from the Red Book. Vol. V bis, rec. P11. 

Fig. 5 

The allowed part of transmission equivalents 

allocated to the two wire multi-exchange area 

SRE = 20.8-3.5 = 17.3 dB (20.0 dN) 
RRE = 12.2-3.5 = 8.7 dB (10.0 dN) 

70 

monetary units 



Fig. 6 

Tandem switching with separate tandem stages 

for local and long distance traffic 

T L = tandem stage for local traffic 

TI^D — tandem stage for long distance 

The distribution of the reference equivalents in a multi-exchange area with 
separate tandem stages for local and long distance traffic is shown in fig. 6. 

When the local traffic between the exchanges is small, it may be economi
cally justified to use one (or several) tandem stages for switching local traffic 
as well as long-distance traffic. This routing diagram is shown in fig. 7. 

The equations are the same as for routing with separate tandem stages for 
local and long distance traffic (cf. fig. 6). 

According to the CCITT recommendation the maximum nominal reference 
equivalents for the sending and receiving systems for a multi-exchange area 
are fixed, but the division of these equivalents between subscribers' network 
and junction circuits is left to the discretion of the administrations. 

From the point of view of economic theory the permissible reference 
equivalent should be divided between the subscribers' network and junction 
circuits in such a way that the total costs are as small as possible. 

In order to establish a transmission plan with this aim the following in
formation is required: 

pair-km distribution in the subscribers' network for all exchanges 

distance between exchanges and number of junction circuits 

costs per pair-km for cables of different conductor diameter and loading, 
voice frequency repeaters and carrier systems. 

The result of such a study, however, must be used with discretion and the 
theoretical transmission plan can only serve as a guide for the administra
tion's decision on the definite plan. The endeavour to reduce the immediate 
installation costs must not be carried too far. Future development can never 
be predicted with great accuracy. Therefore, in order to avoid difficulties and 
unnecessary expense in connection with future installations of new and longer 
circuits, the loss between any two exchanges should not exceed a pre
determined value, say 12-15 dB, and unloaded junction cables should be 
used with discretion. For the same reason the transmission losses between 
the tandem exchanges should not be too high, say 2-4 dB. 

Fig. 7 

Tandem switching with a tandem stage for 

combined local and long distance traffic 

Another important question in connection with the transmission plan is to 
decide whether the local and trunk traffic from a local exchange to its primary 
centre shall be carried over the same or separate junctions of different con
ductor diameters and loading. 

If the local traffic between these two exchanges is large, considerable 
savings may be made by using separate junctions. If, on the contrary, the 
local traffic is small, no savings are made and local and trunk traffic can be 
advantageously carried over the same junctions. In the latter case the junc
tions must be planned to conform with trunk circuit standards. 
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of the Finnish State Railways 
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The Finnish State Railways use in their telephone network material and 
equipment supplied to a large extent by Telefoiiaktiebolaget E M Ericsson. The 
various units of the telephone system interwork through L M Ericsson's 
compelled sequence MFC signalling system which was introduced in August 
1965. In 1967 a contract was signed with L M Ericsson for the supply of an 
additional 24 exchanges. This article presents a survey of the railway telephone 
network and of the mode of operation of the signalling system. 

The total length of the Finnish railway lines is around 5800 km (Fig. 1). The 
Railway Board is situated in Helsinki, far from the geographical centre of the 
country. The longest distance from Helsinki to the northernmost part of the 
network is over 1000 km. 

The railway telephone network is usually not combined with the national 
public telephone system; sometimes, however, pole lines and cables are used 
jointly by the two administrations (the Railways and the PTT). Roughly 700 
km of the lines run in cables, but the bulk of the network, more than 5000 
km, is still, and will be based on bare wire lines. 

Automatization of the railway telephone network was planned by a 
committee consisting of experts from the Railways, the PTT and the Helsinki 
Telephone Association. Special attention was devoted to the troublesome form 
of the network (tied to the railway lines) and to strict requirements of reliability. 

This article describes the telephone system in broad outline. It is hoped that 
the account may be of use to those who are planning telecommunication 
systems for railways or to other organizations requiring a separate telephone 
network. 

Layout of the Network 
According to the present plans there will be altogether eight transit or zone 

centres which use four-wire through-connection for the long distance or 
junction traffic. The junction lines and the zone centres form a lattice-shaped 
network, which may be recommended from the reliability aspect. 

Around each zone centre there is a number of group centres and terminal 
exchanges, both working on the two-wire principle. In special cases a satellite 
exchange may be connected. 

To limit the line costs, the telephone sets at the smaller intermediate stations 
are connected to selective calling systems which are connected to telephone 
exchanges at the main railway stations. 

At all exchanges there are in principle four categories of lines: direct junction 
lines between exchanges, selective calling lines, local extensions, and lines to the 
local public exchange. 

As regards the latter category the railway exchanges operate as PABX. 
Fig. 1 
The Finnish railway network 
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Numbering 
For the long distance traffic a self-contained numbering system is used 

without intermediate tone. Each exchange has a three-digit area code starting 
with digit 9. The local number consists of two, three or four digits. A call to a 
telephone connected to the local exchange is made by dialling the local number. 
If the call is for another exchange, the area code is dialled, immediately fol
lowed by the local number without interruption. To make a call, for example, 
from Turku (921) to the station inspector at Kuopio (982), 982201 is dialled. 
The same number is dialled if a call comes from Pieksamaki (981), but in 
Kuopio itself only the local number 201 is used. 

As assistance to the memory officials of equivalent grade are given the same 
number in all exchanges, e.g. 201 station inspector, 212 yard master, 335 engine-
shed. Helsinki, however, has the digit 3 preceding the local number as the 
exchange has more than 1000 outlets. 

Alternative Routing 
The zone centres are equipped with registers and markers for setting up of 

connections, which is done on the alternative routing principle when the direct 
route is engaged or out of operation. If route 911-961 in fig. 2 is engaged, the 
next route to be tested will be 911-981-961. If this route as well is inaccessible 
(it may be engaged between 981 and 961, to which 911 does not have access until 
981 has been tested), a third test is made via 911-931-951-961. As a rule there 
are at least two routes between each two zone centres. 

Fig. 2 
Plan for automatization of the railway tele
phone network 

The group centres and terminal exchanges can also have direct lines to more 
than one zone or group centre. For a call from 982 to 997 the direct circuit 
is first tested, and secondarily the ordinary route 982-981-991-997. 

Fig. 3 shows the general alternative routing facilities for group centres and 
terminal exchanges. 

Fig. 3 
Alternative routing facilities for group centres 

and terminal exchanges 
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A2—A1 
A2—A1—A3, (4) 
A2—B1—B2, (3) 
A3—B2, (3) 
A5—B2—B4 
B3—A5 
A2—A1—X1 
A2—B1—X2 
B2—B1—A2 

Route 2 

A2—B1—A1 
A2—B1—A3, (4) 
A2—A1—B1—B2, (3) 
A3—A1—B1—B2, (3) 
A5—A3—B2—B4 
B3—B2—A5 
A2—B1—A1—X1 
A2—A1—B1—X2 
B2—B1—A1—A2 

Route 3 

AS—A3—A1 —81 —82—84 
83—82—81 —A 1 —A3—A5 
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Transmission System 
All junctions between zones, and some of the direct lines, consist of 3 or 12 

channel carrier circuits. These are of different types, some based on electron 
tubes, others transistorized. No problems have arisen as a result of differences 
of equipment, but some important points in the transmission techniques should 
be mentioned. 

The bare wire lines should be carefully built with regular pole spacing and 
suitable transposition, especially when several 12-channel systems are 
installed on the same pole line. 

In Finland the variation of attenuation is very great as the lines are exposed 
to varying weather conditions—from dry weather to heavy ice and frost. 
For automatic compensation of the variation of attenuation there are two 
pilot channels in both directions when 12-channel systems are run on over
head lines, while the 3-channel systems work satisfactorily with one pilot 
channel. 

Fig. 4 

a) General at tenuat ion scheme in N p and 

NpmO units 

b) Zone centre wi th two four -wi re c i rcui ts 

c) Zone centre w i th one two-wi re and one 

four-wi re c i rcu i t 

d) Termina t ion o f a fou r -w i ie c i rcu i t in the 

local ne twork 

e) Zone centre wi th two-wire circui ts 

f ) Termina t ion o f a two-wire c i rcu i t in the 

local network 

Physical circuits are used for the junction lines to group centres and terminal 
exchanges. To preclude the necessity of voice frequency amplifiers on the 
physical circuits, the carrier circuits are normally adjusted so that the input 
level is - 0.8 NpmO and the output level 0 NpmO (with four-wire connection). 
Thus a gain of 0.8 Np is obtained without cost when a physical circuit is 
connected to a carrier circuit in a zone or group centre. A minor difference 
of level had been planned from the outset, but in practice no problems have 
arisen although this large difference of level is used to attain better gain. 

Fig. 4 shows the entire attenuation scheme. The total loss is normally 3.8 
Np. At times there are variations of ± 0.8 Np. Thus the maximum loss which 
may arise between the microphone of the telephone set and the receiver of 
another is 4.6 Np. 
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Fig. 5 

Trunking scheme for Helsinki zone centre 

A Local equipment 
B Transit exchange 
C Selective calling line 
D Public exchange 
E Operator 

In the middle of fig. 4 b there is a zone centre which interconnects two four-
wire circuits, in this case two group centres. If the junction circuits between 
different zones are to be through-connected, the circuit diagram for the zone 
centre will be the same. 

Two-wire circuits from group centres have four-wire terminations at the zone 
centre (fig. 4 c). The pad x is so adjusted that attenuation between the group 
and zone centres is roughly 0.8 Np. If the line to the group exchange is too 
long, an amplifier is used instead of a pad. 

A four-wire junction circuit terminates on the local equipment of a zone 
centre as in fig. 4 d. The hybrid and the 0.4 Np pad together provide the 0.8 Np 
attenuation necessary for stability. 

If two-wire circuits from a group centre are interconnected in a zone centre 
(fig. 4 e), the individual pads x a n d y are bypassed and the total loss caused by 
two hybrids is then about 0.1 Np. 

To a large extent the same loss is obtained when a two-wire junction circuit 
is connected to the local network as shown in fig. 4 f. 

Types of Exchange 
There are today six zone centres, two group centres and a terminal exchange 

in operation. The zone centres consist of two parts (fig. 5): the local PABX 
equipment and the transit exchange. All transit exchanges are of L M Ericsson 
crossbar type ARM 301, while there are three types of local PABX equipment, 
one the more than 15-year-old L M Ericsson type AGD with motor-driven 500-
line selectors, a modern L M Ericsson crossbar type ARD 321 for small ex
changes, and LM Ericsson's type ARD 321 for Helsinki, with at present 1200 
extension lines connected. The group centres and terminal exchanges are of 
type ARD 321. 

The special advantages of modern PABX are drawn upon to a large extent. 
Automatic enquiry and transfer from one extension to another are possible not 
only on calls via the public network but also on long distance calls on the rail
way telephone system. In Helsinki and at some other exchanges automatic call
back facilities are provided. If the called party is engaged, the number can be 
stored in a register and when the line becomes free the call is set up automatic
ally. In the meantime the caller's telephone is free for other calls. A radio 
paging system is also connected to some of the exchanges. 

Fig. 6 

General view of the Helsinki exchange. The 

room is built underground, of prefabricated 

concrete elements; note the particular form of 

the ceiling. Automatic traffic metering equip

ment and a multirecorder are placed on the 

table. The carrier equipments and the tele

printer station are situated at the other end of 

the room. In the centre, therefore, there is 

adequate space for future expansion. 
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Fig. 7 
Operators' room. Each operator has her own 
cordless console. To permit the operators to 
give quick information, there are revolving 
card indexes. 

The local extensions are divided into the following categories: 

Group a) is entitled to all kinds of external traffic, including long distance 
calls on the public network. 

Group b) is entitled to all railway calls and local public calls; but when digits 
09 to the public junction circuits are dialled, busy tone is returned. 
Operator assistance can be obtained, however, for putting through 
calls on public junction circuits. 

Group c): Busy tone is returned on dialling of 0, but the operator can extend 
calls to and from the public network. 

Group d) has no connection with the public network. 

Group e) is debarred from all external traffic except on selective calling lines. 
All exchanges are fed with 24 V. The same power source is used 
also for transistorized carrier and radio link systems. 

Signalling 
All local circuits, selective calling circuits and also long distance circuits 

outside the interzone network operate with 10 pulses/sec signalling. The zone 
centres, however, are equipped with registers which can convert the pulses to 
voice frequency code and vice versa. The code consists of two-out-of-six 
frequencies in the outgoing direction and two-out-of-three frequencies in the 
incoming direction. Altogether, therefore, 9 frequencies are used. 

Fig. 8 shows an example of a call passing through three zone centres. The 
first zone centre controls the entire connection up to the last zone centre. All 
code combinations are transmitted until an answering code is received as an 
acknowledgement or "proceed-to-send" signal. This results in compelled 
sequence signalling. The next digit cannot be sent unless both frequencies for 
the earlier digit have been received. If the attenuation is sometimes exceptionally 
high or if any disturbance occurs, the transmission time for a digit is automatic
ally prolonged. Normally the transmission time is roughly three digits per 
second. 
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The two-out-of-six code provides 15 combinations, i.e. five more than are 
needed for the digits. The redudancy is reserved for certain special purposes. 

With few exceptions outband signalling is used on the carrier circuits: for 
seizure and answering signals, clearing within the interzone network, and for 
pulsing in group centres and terminal exchanges. 

On physical circuits A.C. pulsing is used, with roughly 70 Hz. The alternating 
current is obtained from relay converters for each individual line and the 
converter is started and stopped between each two pulses in order to obtain 
pulses of equal length. 

To ensure the possibility of making an emergency call under any conditions, 
two indications of origin are used, a pulse if the call comes from an ordinary 
extension, and two or three pulses if it derives from an operator's equipment. 
In the latter case the operator, even if the remote section of the circuit is 
engaged, can send a special signal to the conversing parties and request them 
to replace their handsets so that the emergency call can be put through. 

Selective Calling 
There are many different forms of selective calling system in the world. 

Some of them work with a low pulse speed of 4—6 pulses per second and are 
mainly designed for train dispatching. These systems are not suited for connec
tion to automatic exchanges. 

All modern selective calling systems work with 10 pulses per second or with 
voice frequency code. All of them can generally be connected to automatic 
exchanges without great difficulty, but a special relay set is required between 
the selective calling circuits and the exchange. The relay set varies depending 
on the type of selective calling circuit and exchange. 

Fig. 8 
Example of compelled sequence multifrequency 
code signalling 
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Acknowledgement signal to 911 

Seizure signal to 961 

Line signal from terminal equipment 

Multifrequency code signal from register 
(two simultaneous frequencies) 

Receiving point for a signal 

Audible tone 



The Finnish Railways employ two kinds of automatic selective calling 
system. In southern Finland LM Ericsson"s D.C. system ATA is used at the 
stations (fig. 9 a). The line is divided into sections, each of which has an active 
line equipment SLUA and usually also a passive equipment SLUB (nowadays 
the same line equipment SLUAB can be connected to both terminal points). 
Within each section the telephones have individual numbers, but between the 
sections a routing digit must be dialled before the number. Pulsing from the 
telephones is done on a 24 V D.C. loop fed by SLUA equipments. These dial 
pulses are repeated by the line equipment and transmitted on the line at 200 
V D.C. and with reversed polarity. These high voltage D.C. pulses step the 
selectors along the line. 

Another system is in general use in northern Finland and also in southern 
Finland for the Permanent Way Department (fig. 9 b). The system has no ter
minal equipments for pulsing, but each telephone set can send and receive high 
voltage pulses. These are generated by 6 V or 34 V lead cell batteries by con
necting a current on and off the primary winding of a transformer, whereupon 
the secondary winding delivers inductive pulses of 130-150 V. In each telephone 
set there is a telegraph relay which supervises the function of a relay chain in 
accordance with the inductive pulses received. In this system as well the lines 
are divided into sections, but a linked numbering scheme is used for the entire 
line. The first digit determines the section desired. 

This was originally a German system, but the Finnish Railways have entirely 
redesigned it and excluded all rotary selectors. This equipment is now delivered 
by the Finnish telecommunications industry. 

Both selective calling systems are connected to the L M Ericsson exchanges. 
The special relay set for the inductive system was designed in cooperation 
between the Railways and L M Ericsson. The limit between the exchange and 
the inductive system runs in front of the pulse transformer, and therefore the 
exchange side of the relay set works with direct current. 

Fig. 10 shows an example of the numbering around Oulu. South of Oulu there 
are two selective calling lines, one for stations only, and the other both for 
stations and permanent way personnel. If a call is addressed to a station, the 
correct route selection number is 111, after which the station number is 
immediately dialled. Through the dialling of 111 the exchange seizes the station 
circuit, if free; if it is engaged, the call goes to the other line. The station 
numbers are the same on both lines. If a call is to a lineman, route number 111 
alone is used, and in this case the exchange does not switch the call to the 
station circuit if the desired line is engaged. 

In the opposite direction the circuit is connected to the exchange by dialling 
routing digit 7. Answering tone must then be awaited before other digits can 
be dialled. 
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Fig. 9 
Automatic selective calling circuits connected 
to the exchanges 

a) L M Ericsson's ATA system with self-contained 

numbering scheme for area codes (routing digits) 

and D . C pulsing 

b) Finnish selective calling system with inductive 

pulsing and linked numbering scheme 

Fig. 10 
Numbering scheme for selective calling cir
cuits at Oulu 



Table I. Traffic measurement on Tampere lines 1—6 during the period May 21—26, 1965. 
Route: Tampere—Seindjoki (all digits fictitious) 

Traffic Calculations 
The railway telephone traffic differs in character from ordinary PABX traffic. 

A large part of the calls are destined outside the local area. It may also be 
difficult to present formulae for railways in general, since the administrative 
scheme and the use of the telephone may vary much from railway to railway. 
To arrive at a suitable level of equipment provision for the exchanges, and 
especially for the traffic routes (number of circuits per route), the Finnish Rail
ways have made systematic measurements of the telephone traffic since 1950. 

Table 1 shows a traffic metering form used for records of the traffic both 
through manual exchanges and through automatic exchanges in which there 
is no automatic metering equipment. 

Every long distance route has its own form. Every fifth minute the number 
of engaged lines is counted and entered on the form. Every day the number of 
occupations during the busy hour is noted. At the end of the week the total 
number of busy hour occupations is counted for five successive days (from 
Monday to Friday or Tuesday to Saturday). The total corresponds to the 
number of minutes of conversation per average busy hour and, divided by sixty, 
this gives the traffic per busy hour in erlangs. 

There is a tendency to increasing volume of traffic after changing from 
manual to automatic operation. \t should also be noted that, if for example there 
are three circuits on a long distance route and the traffic measurement shows 
that they are engaged all day long (3 erlangs), this value cannot be used for 
equipment provisioning of a new system. The Finnish Railways have used 
estimated "traffic increase coefficients" which, on conversion from manual 
to automatic long distance traffic, vary from 2 to 3.5. 

Table 2 shows how the traffic is analysed for equipping a group centre. The 
traffic increase coefficient has already been applied to these figures. 

Table 2. Estimated traffic distribution at a group centre ARD 321 

Local extensions 

Selective calling lines 

Exchange lines 

Junction lines 

Incoming traffic 

s-> 

PBX 

SFD 

FDR-C 

FDTR 

a) 
PBX 

10.8 

0.45 

2.5 

5.5 

19.25 

b) 
SFD 

0.45 

0.05 

0.5 

c) 
FDR-C 

2.5 

2.5 

d) 
FDTR 

5.5 

2.5 

8.0 

Total of 
a—d 

19.25 

0.5 

2.5 

8.0 

30.25 

Num. 
of lines 

240 

11 

8 

20 
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Fig. 11 

Intermediate stage for subscriber-dialled long 

distance traffic prior to August 1965 

Intermediate Stages in Conversion 
to Automatic Operation 

Before the multifrequence code system and the four-wire exchanges had 
been fully developed, there were already a number of automatic local exchanges 
in use (see fig. 11). A self-contained numbering system was adopted and the 
switches were operated by means of trains of pulses. The necessary line relay 
sets, working with a simplified method of signalling, were developed and 
produced partly by the Railways and later (for exchange type ARD 321) by 
L M Ericsson. 

The manual exchanges around each automatic exchange had and still have 
facilities for semiautomatic traffic—when the exchange number (or previously 
the route number in a self-containing numbering scheme) is dialled, the operator 
is called. The operator can then dial outgoing calls on demand. The line equip
ments between the automatic and manual exchanges are the same as will later 
be used after complete conversion to automatic operation. 

When the new system with six zone centres had been installed, the entire 
network was altered within a few hours from the structure shown in fig. 11 to 
its present form (fig. 12). At the same time three old local exchanges in Helsinki 
were replaced by the present large exchange, all jumpering in the local network 
was performed, and alterations of the signalling precedure were made in 38 
towns and stations throughout the country. In this way a lenghty and compli
cated makeshift arrangement, which might have been necessary if the new 
zone centres had been commissioned one by one, was avoided. Preparations 
for the change-over took several months and no interruptions of service were 
allowed. 

Experience and Future Plans 
During the first year certain interruptions of service have occurred principally 

at the large local exchange in Helsinki, as it was the first equipment delivered 
of this kind. The difficulties have now been entirely cleared up, and is should 
be mentioned that not a single fault has occured in the multifrequency code 
equipment throughout this period (nearly two and a half years). The long 
distance signalling appears, generally speaking, to be very reliable and the 
audibility is satisfactory throughout the network, irrespective of the number 
of zone centres in the transmission chain. 

The realization of the entire plan (fig. 2) will take several years. Towards 
the end of 1968 deliveries are to be made of 24 new group centres and terminal 
exchanges, but there will also be a need for two additional zone centres and 
several more group centres and terminal exchanges. 

Fig. 12 

Extent of automatization in 1967 
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Successes for L M Ericsson 
throughout the World 

DENMARK 

A very valuable order for AKE 13 
—L M Ericsson's new stored-pro-
gramme-controlled telephone system— 
has been received from Denmark. The 
order comprises two transit centres 
for national and international tele
phone traffic, one at Copenhagen 
with 20,000 inlets and one at Odense 
with 2000 inlets, to a total value of 
some 70 million Danish kronor. The 
contract was signed at the beginning 
of May. 

The Copenhagen exchange, with 
its 100,000 equivalent lines, will be 
the largest ever delivered. AKE 13 
has earlier been contracted for Rotter
dam and Helsinki. 

As the Danish order was acquired 
in competition with the world's lead
ing suppliers, it is considered to have 
a great significance for the future 
international activities within the tele
phone exchange field, which is of 
such importance for the Ericsson 
Group. 

HUNGARY 

An agreement to a value of some 
50 million kronor was signed in Buda
pest in January with the national 
Hungarian authorities, comprising 

• delivery of complete telephone ex
changes 

• delivery of carrier system for 960 
channels on small-diameter cable 

• licence agreement for manufacture 
in Hungary of LME's crossbar 
system 

Cont. on next page. 

(Top) 

From the signing of the AKE contracts with 
Denmark. (From left) lb Hylstrup-Larsen and 
Hans Laursen, both from the PTT, Johs 
Uoshaek, Copenhagen Telephone Company, 
Werner Hjort, Fyn Municipal Telephone 
Company, Fred Sundkvist and Malte Patricks, 
L M E , and Lars Ch. Norrelund and Knud 
Riis-Petersen, both from LIVID. 

(Centre) 
The signing of the agreements with Hungary. 
(From right) Mr. Istvan Kineses, Director 
General and Chairman of the Board of Buda-
vox, Mr. Denes Sello, Director General and 
Member of the Board of Budapest Telecom
munications Factory, and Mr. Gyrgoy Kolozs, 
President of Budavox. (Standing, right) Mr. 
Peter Horvath, Director of Budavox. 
(Left, sitting from left) President Bjiirn Lund-
vall, Mr. Olof Hult (standing) Mr. Gosta 
Blume, all of L M Ericsson. 

(Bottom) 

The signing of the agreements with Russia. 
(From right, front row) Vice Ministers Ivan V. 
Klokov and Iosif S. Ravich, both of the PTT, 
Nikolai V. Vasiliev, President of Mashpro-
borintorg and Messrs. Fred Sundkvist and 
Hans Flinck, both from LME. 
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Successes. 
Cant, from page 81. 

• licence agreement for manufacture 
in Hungary of carrier system for 
300 and 960 channels. 

At the same time the French So-
ciete Anonyme des Telecommunica
tions (SAT) signed an agreement for 
delivery of coaxial cable and a licens
ing agreement for manufacture of 
such cable in Hungary. A part of 
these deliveries will come from Sie-
verts Kabelverk AB. 

The agreement entered into force 
on March 9. 

RUSSIA 

In the middle of March an agree
ment for the delivery of five large 
automatic trunk exchanges of type 
ARM was signed in Moscow with the 
Purchasing Organization Mashpribo-
rintorg. The exchanges are to be 
equipped for automatic toll-ticketing. 

This order represents the first stage 
in a large programme of automatiza
tion of the traffic between the major 
Russian cities. 

LME is also to train Russian per
sonnel on the installation, testing and 
maintenance of the exchanges. 

The deal is worth about 65 million 
kronor. 

IRAQ 

A contract has been signed with the 
Iraq Telephone Administration com
prising delivery and installation of 
complete local telephone line plant in 
five cities, including the capital Bag
dad. The order is worth about 14 
million kronor. 

The work is to be completed within 

Brazilian President 
Opens EDB's 
Enlarged Factory 

The President of Brazil, Marshal 
Arthur da Costa e Silva, opened Erics
son do Brasil's enlarged factory at 
Sao Jose dos Campos on March 8 in 
the presence of a number of ministers 
and a large number of Brazilian nota
bilities and representatives of the 
press and TV. The parent company 
was represented by President Bjorn 
Lundvall and Mr. Arne Mohlin. 

The addition to the factory extends 
the floor area to about 33,000 sq.m. 
The investments for this purpose run 
to some 40 million kronor. The fac
tory at present employs 1100 persons, 
but the number is expected to ap
proach 2000 within the next three 
years. 

The visitors gathered at 11 a.m. 
and after a tour of the factory were 
invited to lunch. They were greeted 
by the Chairman of the Board of 
EDB, Sr. Juracy Magalhaes, and Pro
fessor Carlos Simas congratulated 
L M Ericsson on behalf of the Bra
zilian government for the fine fac
tory and the fact that it had grown 

The Brazilian President, Marshal Arthur da 
Costa e Silva, speaks at the opening of Erics
son do Brasil's extended factory at Sao Jose 
dos Campos. 

so considerably. 

The President arrived immediately 
after lunch to preside at the official 
opening himself. In his speech he 
emphasized the great significance of 
telecommunications for the develop
ment of Brazil and thanked Ericsson 
do Brasil for its whole-hearted con
tributions in this field. 

In conjunction with the opening 
ceremony the Brazilian government 
nominated the L M Ericsson Presi
dent, Mr. Bjorn Lundvall, commander 
of the Ordem de Rio Branco. 

three years and represents the first 
stage of a series of planned line plant 
projects extending throughout the 
whole of Iraq. 

LEBANON 

On May 7 a contract was signed 
with Lebanon for automatic telephone 
equipment amounting to about 10 
million kronor. 

The order covers extensions as well 

The contract with Iraq is signed by (from right) Abdul Majid al Jumaly, Minister of Commu
nications of Iraq, and Mr. Lars Ronnebrink, LME. (Standing, from right) Nasrat Muddaris, 
Director General of the PTT, Bengt Odhner, Swedish Ambassador to Iraq, Olof Hostbeck, 
LME, Kamel al-Ani, Under Secretary in the Iraq Ministry of Communications, and A. H. Rizvi, 
LME, Bagdad. 

as new installations of local exchanges 
in a number of towns. It also includes 
extensions of automatic trunk ex
changes. 

TUNISIA 

Deliveries of telephone equipment 
to an amount of about 13 million kro
nor were contracted during May with 
the Tunisian PTT. 

The order comprises new automatic 
telephone exchanges as well as exten
sions of existing crossbar exchanges. 

It also includes an exchange for 
fully automatic international and in
tercontinental telephone traffic, pri
vate automatic branch exchanges and 
telephone sets. 

SINGAPORE 

An order for equipment for the 
successive extension of the Singapore 
telephone network was received by 
LME in May. The order comprises 
primarily equipment for 50,000 tele
phone Jines. 

The agreement is to run for five 
years. A similar agreement was signed 
with Malaysia in the spring of 1967. 
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King 
Gustav Adolf 
visits 
L M Ericsson 

King Gustaf Adolf and Earl 
Mountbatten of Burma with nephews 
Norton and Michael John Knatchbull, 
Prince Bertii and suite, visited L M 
Ericsson's head factory at Midsom-
markransen on Monday, April 1. The 
visit was made at the request of the 
King himself. 

The prominent visitors were re
ceived by Dr. Marcus Wallenberg, 
Chairman of the Board of L M Erics
son, and the President. Mr. Bjorn 
Lundvall. 

After Mr. Lundvall had given an 
account of L M Ericsson's activities 
in Sweden and abroad and Dr. Chris
tian Jacobsus had reported on the 
technical side, there followed a dem
onstration of some of the company's 
products in the exhibition room. The 
king and his guests were specially 
interested in two videophones which 
had been set up specially for their 
visit. The king conducted a video 
conversation with his brother-in-law 
Earl Mountbatten and with the sev
enteen-year-old Michael John Knatch
bull. 

His Majesty tries out LME's videophone. 

After an hour or more with L M 
Ericsson the visitors continued to 
Tumba just outside Stockholm to see 
Sweden's first stored-programme-con-
trolled telephone exchange. They 
were received by Mr. Bertii Bjurel, 

Director General of the Telecommu
nications Administration, who showed 
them round the exchange in the com
pany of Messrs. Fred Sundqvist, Kurt 
Katzeff and Torbjorn Andersson, all 
of L M Ericsson. 

H. R. H . Haile Selassie, emperor of Ethiopia, 
visited in February a telephone exchange deli
vered by L M Ericsson to Massawa. The 
photograph shows on the right of the Emperor, 
H. H . Ras Asrate Kassa and the Head of the 
Ethiopian P . T. T., Director General Ato Betru 
Admassie. 

On March 20, during an inofficial visit to 
Sweden, the Chilean Minister of Home 
Affairs, Professor Bernardo Leighton, made a 
visit to L M Ericsson's head factory at Mid-
sommarkransen. He was accompanied by his 
wife and by the Chilean Ambassador to Sweden, 
Dr. Edward Hamilton. 

At L M Ericsson he saw the Exhibition Room 
and the Training Centre and made a short 
tour of the factory. The photograph is taken 
from the Exhibition Room with (from right) 
Prof. Leighton, Sra. Leighton and Dr. Hamil
ton. 

Minister Arpad Kiss of the Department of 
Technology and Research in Budapest, Hun
gary, was in Sweden during the first week of 
April. On April 2 the Minister and his suite 
were the guests of L M Ericsson. 

They were received by the management headed 
by the President, Mr. Bjorn Lundvall, and were 
given a survey of the aims for the company's 
engineering developments. In conjunction 
therewith a demonstration was given of the 
videophone. The photograph shows members 
of the group in the section for relay parts 
manufacture with (from left) the Hungarian 
Ambassador to Sweden, Mr. Ferenc Eszter-
galyos, the Ambassador's Secretary, Mr Laszlo 
Szikra, and Minister Arpad Kiss. 
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Opening of L M Ericsson's International Guest Center 

During May L M Ericsson arranged 
a showing to the press of its new 
International Guest Center situated 
close to the Head Factory at Mid-
sommarkransen. It was built in order 
to provide a temporary residence for 
the telephone technicians from differ
ent parts of the world who every 
year are invited to the company to 
study L M Ericsson's techniques, sys
tems and products. 

The building is three floors high 
and contains 57 bedrooms of some 
16 sq.m. each, three kitchens, a num
ber of TV and common rooms, table-
tennis room, a shower in each room. 
Finnish bath, laundry and individual 
lock-ups. In each room there is a 
radio, telephone and electric alarm 
clock. The building, including fur
nishing, cost 2.2 million kronor. 

* 

Since 1961. when L M Ericsson or
ganized a special section within its 

A/S Elektrisk Bureau, one of L M 
Ericsson's subsidiaries in Norway, can 
now move into its Hisoy factory, the 
second stage in the building of which 
is practically completed. It has cost 
about 7 million Swedish kronor and 
has a total area of 5200 sq.m., nearly 
five times as much as the present 
factory area. 

The large hall of 4000 sq.m. 
enables the company to collect to-

Training Centre for the training of 
foreign telephone technicians, 800 
students from seventy or so countries 
have come to Stockholm to take 

gether all its departments under the 
same roof. A very advanced manu
facturing organization can also be 
brought into effect, including two 
automatic testing machines. Elektrisk 
Bureau will be the first European 
subsidiary to have such machines. 

When the new section of the fac
tory is in full operation the number 
of employees will be around 220. 

courses at the company's expense. 
This year 150 students are expected, 
including two female engineers, at the 
Training Centre in Stockholm. 

ICT Leader 
in Giant 
British Group 

The two leading suppliers of com
puters in the United Kingdom—In
ternational Computers and Tabulators 
Ltd. (ICT) and The English Electric 
Company Ltd—are to combine their 
activities as regards the manufacture 
and marketing of computers for ad
ministrative and scientific purposes by 
jointly forming a new company. In
ternational Computers Ltd. (ICL). The 
controlling interest in the new com
pany will be held by ICT. 

The agreement is subject to the 
approval of ICT's shareholders and— 
as regards the research grant—of 
parliament. 

The Managing Director of ICT, 
Mr. A. L. C. Humphreys, will also 
be head of ICL. 

L M Ericsson Data AB is Swedish 
General Representative for ICT's 
products within the computer field. 

The large hall in the Hisoy factory. 
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. E U R O P E . 

Austria 
Telecom Handelsgesellschaft m. b. 
H., 1140 Wien, Schanzstrasse 33, te l : 
922621 , tgm: teleric, telex: 11638, 
"11638 TELCOM A " 

Belgium 
Allumage Lumiere S.A. Bruxe//es 7, 
128-130, chauss^e de Mons, te l : 
2298 70 tgm: al lumalux,telex:21582, 
" A L L U M A L U X BRU" 

Greece 
Angelos Cotzias Athens, 18, Odas 
Omirou, tel. 626-031, t gm : cot-
ziasan, telex: 252, " C O T Z I A S A N 
A T H E N " 

Iceland 
Johan Ronning H/F Reykjavik, P.O.B. 
883, tel : 10632, tgm: ronning 

Spain 
TRANSA Transacciones Canarias 
S.A., Las Pal mas de Gran Canarias, 
Tomas Morales 38, te l : 21 85 08, t gm : 
transa, telex: 824, " M A V A C LPE" 

Yugoslavia 
Merkant i le Inozemna Zastupstva Za
greb po£t pret inac23, let : 36941 t g m : 
merkanti le, te lex: 21139, "21139 YU 
MERTIL" 

• ASIA • 

Burma 
Myanma Export Import Corp., Agen
cy Div. Rangoon, P.O.B. 404, te l : 146 
18, tgm: myanimport 

Cambodia 
Comin Khmere S.A. Phnom-Penh, 
P.O.B. 625, te l : 23334, tgm: comink 

Cyprus 
Zeno D. Pierides Lamaca, P.O.B. 25, 
tel : 2033, tgm: pierides 

S.A. Petrides & Sons Ltd. Nicosia, 
P.O. B. 1122, tel. 2788, tgm: a rma
ture 

Hong Kong och Macao 
Swedish Trading Co. Ltd. Hong Kong, 
P. O. B. 108, te l : 23 10 91, t gm: 
swedetrade 

P a k i s t a n 
TELEC Electronics & Machinery Ltd. 
Karachi 3, 415, Mahboob Chambers, 
Victoria Road, tel: 52648, tgm: elco 

Philippines 
U.S.I. Philippines Inc. Manila, P.O.B. 
125, te l : 88 93 51, tgm: usiphil, telex: 
722344, "USIPHIL 7222144" 

Saudi A r a b i a 
Engineering Projects & Products Co. 
Riyadh, P. O. B. 987, tel : Mur raba 
264, tgm: eppcol 

Syria 
Constantin Georgiades, Damas, P.O. 
B. 2398, te l : 266 73, t gm : georgiades 

Truc ia l States, Muscat O m a n 
DOLPHIN Trading & Contracting 
Establisament, Dubai, Trucial States, 
P. O. B. 1566, tel : 0639. tgm: dolphin 

V i e t n a m 
Vo Tuyen Dien-Thoai Viet -Nam, 
Saigon, P. O. B. 1049, tel : 22660, 
tgm: telerad 

T u n i s i a 
Ateliers M^caniques du SAHEL, 
Sousse, Route de Monasl ir /Djemmat, 
te l : 21.011. tgm: amesa 

Iran 
Irano Swedish Company AB, Teheran, 
Khiabane Sevom Esfand 29, te l : 310 
66, tgm: iranoswede 

I raq 
Usam Sharif Company W.L.L. 
Baghdad, P.O.B. 492, te l : 87031, tgm: 
a lhamra 

Japan 
Gadelius & Co. Ltd. Tokyo C, P.O.B. 
1284, tel. 403-2141, tgm: goticus, 
telex: 2422075, "GOTICUS T O K " 

Jordan 
The Arab Trading & Development 
Co., Ltd. Amman., P.O.B. 6141, 
te l : 25981, tgm: aradeve 

Korea 
Gadelius & Co. Ltd. Seoul, I.P.O. Box 
1421, te l : 22-9866, t gm : gadeliusco 

Kuwait 
Morad Yousuf Behbehani Kuwait, 
Stale of Kuwait, P.O.B. 146. te l : 32251, 
tgm: barakat telex: 048. "BEHBE
HANI K U R A I T " 

Lebanon 
Swedish Levant Trading (Elie B. 
Helou) Beyrouth, P.O.B. 931, te l : 
231624, tgm: skefko 

• AFRICA . 

Congo 
I.P.T.C. (Congo) Ltd. Kinshasa 1, 
P. O. B. 8922, te l : 5345, tgm: indu-
expan, telex: 327, " IPTC K I N " 

Ethiopia 
Mosvold Company (Ethiopia) Ltd. 
Addis Ababa, P.O.B. 1371, te l : 14567, 
tgm: mosvold, la lax : 1090 "MOS-
FIRM ADDIS ABABA" 

Ghana 
R.T. Briscoe Ltd, Accra, P.O.B. 1635. 
te l : 669 03, tgm: Briscoe, telex: 295, 
"BRISCOE ACCRA" 

Kenya , Tanzan ia , U g a n d a 
Transcandia Ltd. Telecommunica
tions Division Nairobi, Kenya, P.O.B. 
5933, te l : 27103, tgm: transcanda 

Liberia 
Post & Communications Telephone 
Exchange, Monrovia, Corner Ash-
mun & Lynch Streets, te l : 22222, 
t gm : radiolibe 

Libya 
ADECO African Development & 
Engineering Co Tripoli, P.O.B. 2390, 
te l : 33906, tgm: adeco 

Mauri t ius 
Mauritius Trading Co. Ltd. Port Louis, 
P.O.B. 201, t gm : agentou 

Mozambique 
J. Martins Marques & Ca. Lda. 
Lourenco Marques, P.O.B. 2409, te l : 
5953, tgm: marquesco 

Niger ia 
I.P.T.C. (West Africa) Ltd. Logos, 
P.O.B. 2037, te l : 26531, tgm: consult, 
telex: 235, "SHELLBP LAGOS" 

Sudan 
Contomichalos, Sons & Co. Lid. 
Engineering & Agencies Dept., 
Kharfoum, P.O.B. 866, tel: 77 695, 
tgm: suconta, telex: 2 5 1 , " C O N T O -
LOS" 

South Af r ica , South-West Afr ica 
Dryden Communications (Pty.) Ltd. 
Johannesburg, P.O.B. 2440, te l : 838-
5454, t gm : qualsteels 

• AMERICA • 

B a h a m a Is lands 
Anglo American Electrical Company 
Ltd. Freeport, Grand Bahama, P.O.B. 
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Bolivia 
Johansson & Cla, S. A. La Paz, Casilla 
678, te l : 25 923, tgm: Johansson, 
lelex: 5211, " B O O T H LPZ 5211" 

Costa Rica 
Tropical Commission Co. Ltd. Son 
Jose, Apartado 661. te l . : 22 55 11, tgm : 
troco 

D o m i n i c a n Repub l ic 
Garcia & Gautier, C. por A. Santo 
Domingo, Apartado 771, te l : 3445, 
tgm: gart ier 

Guatemala 
Nils Pira Ciudad de Guatemala, 
Apartado 36, te l : 62257, tgm: nilspira 

Guiana 
General Supplies Agency Georgetown, 
P.O.B. 375, tgm: benwlks 

Honduras 
Quinch6n Leon y Cia Teguci'ga/po, 
Apartado 85. te l : 2-5171, tg m : 
quinchon 

Jamaica and Brit . Honduras 
Morris E. Parkin Kingston, P.O.B. 354, 
tel : 24077, tgm: morr ispark 

Netherlands Antil les 
S.E.L. Maduro & Sons, Inc. Willem-
stad, Curacao P.O.B. 304, te l : 11200, 
tgm: madurosons 

Nicaragua 
Sonitel Centroamerica S.A. Managua, 
Apartado 1271, te l : 4476, tgm: sonitel 

P a n a m a 
Sonitel, S.A. Panama, R.P., Apartado 
4349 te l : 5-3640, tgm: sonitel, telex: 
134, " P A 134 SONITEL" 

Paraguay 
S. A. Comercial e Industrial H. Peter
sen Asuncion, Casilla 592, te l : 9868, 
tgm: pargfrade 

El Salvador 
Dada-Dada & Co. San Salvador 
Apartado 274, te l : 2179 40. t gm : 
dada 

Sur inam 
C. Kersten & Co. N. V. Paramaribo, 
P.O.B. 1808, te l : 4444, tgm: kersten 

Tr in idad , W . I . 
Leon J. Ache" Ltd. Port-of-Spain, 100 
Frederick Street, te!: 32357, tgm: 
achegram 

USA 
State Labs. Inc. New York, N.Y 10003, 
215 Park Avenue South, te l : (212) 
677-8400, t gm : statelabs, telex: 
8676996, " R O M C O P G H " (For elec
t ron tubes only) 

. AUSTRALIA & OCEANIA . 

N e w Zea land 
ASEA Electric (NZ) Ltd. Wellington 
C. 1., P.O.B. 3239, te l : 70-614 tgm: 
asea, telex: 3431, "ASEAWELL N Z 
3431" 
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• EUROPE . 

D e n m a r k 
L M Ericsson A/S DK-2000 Kebenhavn 
F, Finsensvej 78, te l : (01) 346868, t gm : 
er icsson, te lex:9020"ERICSSONKH" 
G N T AUTOMATIC A/S DK-2060 
Soborg, Teletonvei 6, te l : 69 5188, 
tgm: automatic, telex: 5264. " A U T O 
MATIC K H " 

Dansk Signal Industri A/S DK-2650 
Hvidovre, Stamholmen 175, Avedore 
Holme, te l : 49 03 33, t gm : signaler 
Kebenhavn 
A/S Tele-Center 2600 Gloslrup, San-
dager 8, te l : 9618 88, tgm: telekom-
mun 

F in l and 
O/Y L M Ericsson A/B Helsingfors, 
P. O . B. 13018, te l : A 8282 t gm : 
ericssons, te lex: 12546, "ERICSSON 
H K I " 

F rance 
Society Francaise des Telephones 
Ericsson F-92-Colombes, 36, Boulevard 
de la Finlande, te l : Paris (1) 242 35 00, 
t gm : ericsson colombes, telex: 62179, 
"ERICSSON C L O M B " F-7S.Paris 
(17e), 147, rue de Courcelles, te l : 
Paris (1)227 9530, tgm :eric paris 
Centrum Electronic S. A. Paris t7e 
32, Rue Legendre, te l : 267 30.10, 
tgm: centrumfrance 

G r e a t B r i t a i n 
Swedish Ericsson Company Ltd. 
Twickenham Middx, Regal House, 
London Road, te l : POPesgrove 8151, 
tgm: teleric 
Production Control (Ericsson) Ltd. 
Twickenham Middx, Regal House, 
London Road, te l : POPesgrove 8151, 
t gm : teleric 
Centrum Electronics Ltd. London 
S.W.f., te l : SLOane 0451, tgm: celefon 
lelex: 2613, "CELEFON L D N " 
Centrum Rentals Ltd. London S. W. /., 
Termina l House,Grosvenor Gardens, 
tel : Sloane 0451, tgm: celefon, telex: 
2613, "CELEFON L D N " 

I r e l a n d 
L M Ericsson Ltd. Dublin 2, 32, Upper 
Mount Street, te l : 61931, tgm: erics
son, telex: 5310, "ERICSSON DUB
L I N " 

I t a l y 
FATME, Soc. per Az. 00100 Roma, C. 
P. 4025 Appio, te l : 4694, tgm: fatme, 
telex: 61327, "61327 FATME" 
SETEMER.Soc. per Az. (-00198 Roma, 
Via G. Paisiello 43, te l : 868.854, 
tgm: setemer 

SIELTE, Soc. per Az. 00100 Roma, 
C. P. 5100, te l : 577 8041, tgm: sielte 

N e t h e r l a n d s 
Ericsson Telefoonmaafschappii, N.V. 
Rijen (N.Br.), te l : 01692-3131, t gm : 
erictel, telex: 54114, "ERICTEL 
RIJEN" 
Voorburg-Den Haag, P.O.B. 3060, te l : 
8145 01, tgm: erictel-haag, telex: 
31109, "ERICTEL D E N H A A G " 

N o r w a y 
A/S Elektrisk Bureau Oslo 3, P.B. 
5055, te l : Centralbord 46 18 20, tgm: 
elektriken, telex: 1723, "ELEKTRI-
KEN O " 

A/S Industrikontroll Oslo 6, Grense-
veijen 86/88, te l : Centralbord 68 34 64 
tgm: indtrol l 

A/S Telesystemer Oslo 6, Tveten-
veien 32, Bryn. tel: 68 72 00, tgm: 
telesystemer, telex: 6900, " A L A R M 
O S L O " 

P o r t u g a l 
Sociedade Ericsson de Portugal Lda. 
Lisboa, 7, Rua Filipe Folque, te l : 
571 93, t gm : ericsson 

Spa in 
Cia Espafiola Ericsson, S. A. Madrid 
13, Torre de Madr id , Plaza de Espana 
te l : 241 14 00, tgm: ericsson, telex: 
27369, "7369 ELEME E" 

Sweden 
Telefonaktiebolaget L M Ericsson 
Stockholm 32, te l : 08/19 00 00. tgm: 
telefonbolaget, telex: 19910, "19910 
ERICTEL S" 
Casa Konsult AB Alvsjo, Huddinge-
vdgen 417—19, te l : 08/47 25 65, 
tgm: casakonsult 
AB Ermi Karlskrona 1, te l : 0455/ 
230 10, tgm: ermibolag, telex: 481 9, 
"ERMI K K R " 
AB Rifa Brommo 11, te l : 08/26 26 10, 
tgm: elr i fa, telex: 10308, "ELRIFA 
S T H " 
Instruktionsteknik AB, Stockholm 44, 
te l : 08/68 08 70, t gm : instrukfec 
L M Ericsson Data AB Solna, te l : 08/ 
83 07 00, tgm: er icdata,telex: 10 93, 
"ERICDATA S T H " 
L M Ericsson Telemateriel AB, Slock-
holm-Tyreso 1, Fack, te l : 08/712 00 00 
t gm : ellem, telex: 1275, "1275 TE-
L E R G A S " 
Sieverts Kabelverk AB Sundbyberg, 
te l : 08/28 28 60, tgm: sievertsfabrik, 
telex: 1676, "SIEVKAB S T H " 
Svenska Radioaktiebolaget Stockholm 
12, te l : 08/22 3140, tgm: svensk-
radio, telex: 10094, "SVENSKRADIO 
S T H " 

S w i t z e r l a n d 

Ericsson Telephone Sales Corp. AB, 
Stockholm, Zweigniederlassung Zu 
rich 3032 Zurich, Postfach, te l : 
325184, tgm: telericsson, telex: 
52669, "TELERICSSON Z C H " 

T u r k e y 
Ericsson Turk Ticaret Ltd. Sirketi 
Ankara, Rumeli Han, Ziya Gokalp 
Cda., te l : 123170, tgm: ellem 
Istanbul, Istanbul Burosu, Liman Han, 
Kat5 ,No.75,Bahcekap i , te l :22 81 02 
tgm: ellemist 
Izmir, Izmir Burosu, Kisilkaya Han, 
Kat 3. No 13, Halit Z iya Bulvari , te l : 
378 32, tgm: ellemir 

W e s t G e r m a n y 
Deutsche Ericsson G.m.b.H. Tele-
mater ial , 4 DOssetorf-Ralh, Postfach 
136, te l : (0211) 63 30 31, tgm: erictel, 
te lex: 8586871, "8586871 ERIC D " 
Centrum Electronic G.m.b.H. 3 Han
nover, Dornierstrasse 10, te l : 63 10 18, 
t gm : centronic, telex: 922913, 
"922913 C E L E C D " 

• ASIA . 

H o n g K o n g , M a c a o , Ph i l i pp ines , 
T a i w a n 
Telefonaktiebolaget L M Ericsson 
Technical office Hong Kong, 
P . O . B . 134781 te l : 2 3 1 0 9 1 , tgm: 
elleme 

Ind ia 
Ericsson Telephone Sales Corpora
tion AB Calcutta 22, P.O.B. 2324, te l : 
45 44 94, tgm: inderic 
New Delhi 16, L25, South Extension 
Part II , te l : 626505 tgm: inderic 

Indones ia 
Ericsson Telephone Sales Corpora
tion AB Bandung, Dialan Ir. H. Dju-
anda 151—153, te l : 8294, tgm: javeric 
Djakarta, Dialan Gunung Sahari 26, 
te l : OG 48531, tgm: javeric 
I r a q 

Telefonaktiebolaget L M Ericsson, 
Technical office Baghdad, P.O.B. 493, 
te l : 914 54, tgm: ellemco 

K u w a i t 
Telefonaktiebolaget L M Ericsson, 
Technical office, Kuwait. State of 
Kuwait, P. O. B. 5979, tel : 26 855, 
t gm : erictel 

L e b a n o n 
Telefonaktiebolaget LM Ericsson, 
Technical office Beyrouth, Rue du 
Parlement, Immeuble Bisharat, tel: 
252627, t gm : el lem, telex: 876, " E L 
LEM BERYT" 

M a l a y s i a 
Ericsson Tal ipon SDN BHD, Pelaling 
Jaya, P.O.B. No 9, tel : Kuala Lumpur 
56 15 23, tgm: kuler ic Kuala Lumpur 

S i n g a p o r e 
Ericsson Telephone Co. Private Ltd. 
Singaoors 1, P.O.B. 3079, tel: 943 62, 
tgm: sineric 

T h a i l a n d 
Ericsson Telephone Corp. Far East 
AB Bangkok, P.O.B. 824, te l : 58041-43 
tgm: ericsson 

. AFRICA . 

Egypt (UAR) 
Telefonaktiebolaget LM Ericsson, 
Technical office Egypt Branch Cairo, 
P.O.B. 2084, te l : 46581, t gm : elleme 

E t h i o p i a , Sudan 

Telefonaktiebolaget L M Ericsson, 
Technical office, Addis Ababa, P.O.B. 
3366, tel : 492 60, tgm: ericsson 

K e n y a , T a n z a n i a , U g a n d a 

Telefonaktiebolaget L M Ericsson, 
Technical office, Nairobi, P.O.B. 9063, 
tel. 271 06, tgm: ellem 

M o r o c c o 
Society Marocaine des Telephones 
Ericsson Casablanca, 87, Rue Karatchi 
te l : 788-75, tgm: ericsson 

Rhodesia, Bo t swana and M a l a w i 
Ericsson Telephone Sales Corpora
tion AB, Salisbury, Rhodesia, P.O.B. 
2891, te l : 25 737, tgm: ericofon 

Tun i s i a 
Telefonaktiebolaget LM Ericsson, 
Technical office, Tunis, Boite Postale 
780, te l : 240520, t gm : ericsson 

Z a m b i a 

Ericsson Telephone Sales Corpora
tion AB Ndo/a, P. O. B. 2256, te l : 
3885, tgm: ericofon 

. AMERICA . 

A r g e n t i n e 
Cla Ericsson S.A.C.I. Buenos Aires 
Casilla de Correo 3550, te l : 332071, 
tgm: ericsson,telex:0122196,"CATEL 
B A " 

Cla Argentina de Telefonos S. A. 
Buenos Aires, Belgrano 894, te l : 
332076, t gm : catel, telex: 0122196, 
"CATEL B A " 

Cla Entrerriana de Telefonos S. A. 
Buenos Aires, Belgrano 894, te l : 
332076, tgm: catel, teiex: 0122196, 
"CATEL B A " 

Industrias Electricas de Quilmes S. A. 
Quilmes FNGR, 12 de Octubre 1090, 
te l : 203-2775, tgm: indelqui-buenos-
aires, telex: 0122196. "CATEL B A " 

B r a z i l 
Ericsson do Brazil ComeYcio e 
Industria S. A. Rio de Janeiro C. P. 
3601-ZC-00, te l : 43-0990, t gm : erics
son, telex: 310, "ERICSSON R I O " 

C a n a d a 

L M Ericsson Ltd. Montreal 9. P.Q., 
2300 Laurentian Boulevard City of 
St. Laurent, te l : 331-3310, t gm : 
caneric, telex: 1-2307 
Gyll ing (Canada) Ltd. Montreal, 1203, 
IBM Building, 5, Place Vil le Marie 

C e n t r a l A m e r i c a 
Telefonaktiebolaget LM Ericsso, 
oficina Tecnica de de Centroamerica 
y Panama, San Salvador, Apar tado 
188, tel : 21 76 40, tgm: ericsson 

C h i l e 

Cla Ericsson de Chile S. A. Santiago 
Casilla 10143, te l : 82555, tgm: erics^ 
son 

C o l o m b i a 

Cfa Ericsson Ltda, Bogold, Apartado 
Aereo 4052. te l : 411100, tgm: ericsson 
telex: 044507, "ERICSSON BOG" ' 

Cos ta Rica 

Telefonaktiebolaget L M Ericsson, 
Technical office San Jose, Apartado 
L. M. E., te l : 21 14 66, tgm: ericsson 

Ecuado r 

Telefonos Ericsson C. A. Quito, Casilla 
2138, te l : 16100, tgm: ericsson 
Guayaquil, Casilla 376, tel : 16892 
tgm: ericsson 

M e x i c o 

Telefonos Ericsson S. A. Mexico D. F,, 
Apartado 9958, te l : 464640, tgm: 
coeric, telex: 0177485, "ERICSSON 
M E X " 
Lafinoamericana de Cables S.A. de 
C.V. Mexico 12 D.F., Apartado 25737, 
tel. 49 36 50, tgm: latincasa 
Teleindustria, S. A. de C.V. Mexico /, 
D.F. apartado 1062, te l : 464640, tgm: 
ericsson, telex: 0177485, "ERICSSON 
M E X " 
Telemontaje, S. A. de C. V. Mexico 1, 
D.F., Apar tado Postal 1062, tel: 
467811 , tgm: ericssonmexicodf, 
lelex: 0177485. "ERICSSON MEX" 

Peru 
Cla Ericsson S. A. Lima, Apartado 
2982, te l : 34941, tgm: ericsson, telex: 
3540202, "ERICSSON 3540202" 
Soc. Telefonica del Peru, S.A. Are-
quipa, Apartado 112-1012, tel : 6060, 
tgm: telefonica 

El Sa l vado r 
Telefonaktiebolaget LM Ericsson 
Technical office Son Salvador, Apar
tado 188, te l : 21-7640, tgm: ericsson 

U r u g u a y 
Cla Ericsson S. A. Montevideo, Casilla 
de Correo 575, te l : 92611, tgm: 
ericsson 

U S A 
The Ericsson Corporation New forfc, 
N.Y. 10017, 100 Park Avenue, tel: 
(212)685-4030, Igm: erictel, telex: 
620484. "ERICTEC 620484" 
L M Ericsson Centrum Inc. New York, 
N. Y. 10016, 16, East 40 Street, tel: 
(212)679-1001, t gm : erictel, telex: 
620149 
North Electric Co. Golion, Ohio 44833, 
P.O.B. 688, te l : (419)468—2420,Igm: 
northphone-galion-ohio, telex: 987-
428, " N O R T E L E C G A O N " 

Venezue la 
Cla An6nima Ericsson Caracas, Apar
tado 3548, te l : 3446 61-65, tgm: erics
son telex: 734, 734, "ERICSSON VE" 

. AUSTRALIA & OCEANIA • 

A u s t r a l i a 
L M Ericsson Pty. Ltd. Broadmeadows, 
Victoria, P.O.B. 41, te l : 309 2244 
I gm : er icmel, le lex: AA 30555 
Rushculters Boy N.S.W., 134 Barcom 
Avenue, te l : 3109 41 , tgm:encsyd 
Port Moresby, Territory of Papua and 
New Guinea, P.O.B. 1367, Borako, 
tel : 56 965, tgm: ericpor 
Teleric Pty. Ltd Broadmeadows, Vic
toria P.O.B. 41, te l : 309 2244, tgm: 
teleric, telex: AA 30555 
Rushculters Boy N.S.W., 134 Bacrom 
Avenue, l e i : 31 09 41, tgm: teleric 
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