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Development of the Telephone 
Network in Egypt 
Mokbel El Badrawy 

Arab Republic of Egypt Telecommunications Organization, ARETO, is 
responsible for all public telecommunication services in Egypt. This article will 
deal with the development of the telephone network in the country, 
how L M Ericsson's local and trunk transit crossbar exchanges offering toll 
ticketing were introduced, and how a domestic factory manufacturing 
L M Ericsson's crossbar exchanges on a licence basis is gradually growing 
up into a large-scale interprise. 

UDC 621.395 742(620) 
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First automatization 
The first automatic telephone ex
change of type Rotary 7 A was put into 
service in Cairo in 1929. Several ex
changes of the same type have since 
been installed in Cairo and Alexandria, 
which today have about 102 000 and 
40 000 Rotary lines respectively. 

Automatic exchanges of other types 
were also gradually installed in some 
other towns. Six of them are still in 
service, one being an L M Ericsson 
500-line selector exchange with a ca
pacity of 2 000 lines, which was in
stalled in Suez in 1951. 

Introduction of LM Ericsson 
crossbar systems 
Up to the end of the 1950's the tele
phone network was not greatly deve
loped. There were only a small num
ber of local automatic telephone ex
changes and the trunk traffic was 
handled entirely manually. 

After the revolution in 1952, however, 
the industrialization of Egypt increased 
rapidly, and with it the standard of 
living. This created demands for a 
faster increase in the number of auto
matic telephone lines offering modern 
facilities and for automatization of the 
trunk traffic. 

ARETO therefore studied all modern 
telephone systems available on the 
world market and prepared the tech
nical specifications for an international 
invitation for tenders. This comprised 
seven local exchanges totalling 44 000 
lines and seven trunk transit ex
changes for fully automatic handling 
of trunk traffic and using toll ticketing 
for charging of trunk calls. The invita-

Fig. 1 
Automatic crossbar exchange system ARF 102 
in Abbassia 
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tion for tenders also prescribed that 
the successful tenderer should grant 
a licence to an Egyptian Governmental 
Factory for domestic manufacture of 
the offered telephone system. 

After extensive technical and financial 
investigations the contract, which con
tained exchanges of crossbar type, 
ARF 102, fig. 1, for local traffic and 
ARM 20 and ARM 50 for trunk traffic, 
was awarded to L M Ericsson in 1959. 

Among the reasons for ARETO's de
cision were that this crossbar system 
is flexible and offers all modern fea
tures, that it has proved to require a 
minimum of maintenance, that it in-
terworks smoothly with other systems, 
that it is suited for toll ticketing and 
that it is especially suited for local 
manufacture. 

Toll ticketing and 
MFC signalling systems 
Egypt has played a prominent role in 
the field of toll ticketing and was one 
of the first countries outside the USA 
to introduce this system. In fact the 
toll ticketing equipment designed and 
supplied by L M Ericsson to ARETO 
was the first of its kind to be delivered 
by this company. 

Originally toll ticketing was used for 
all automatic trunk traffic. However, 
in order not to load the equipment un
necessarily, ARETO has decided to 
use multimetering for all zone traffic 
as soon as this traffic is converted to 
automatic operation. This will prob
ably be carried out first in the Cairo 
zone. Toll ticketing will then only serve 
trunk traffic between zones. 

This initial contract with L M Ericsson 
was then followed by another order 
covering 21 new exchanges, to be in
stalled in important towns all over 
Egypt, and the extension of two ex
changes in Cairo. Since then much 
equipment has been ordered, mainly 
from the domestic factory. 

Originally punch-card machines of 
type IBM 526 and 523 were used for 
the recording of the TT information, 
but it was then necessary to insert new 
cards every few hours. There was also 
the problem of transporting the cards 
from the different exchanges to the 
computer centre at Cairo, and this 

Fig. 2 
Simplified trunking diagram of Abbassia 
crossbar exchange system ARF 102 
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would increase concurrently with the 
growth of the trunk traffic. ARETO has 
therefore decided to use magnetic 
tape units for this purpose and the ne
cessary equipment is now being in
stalled. The question is also being 
studied as to whether the data on the 
tapes should be transmitted from the 
different exchanges over data chan
nels to the computer centre at Cairo 
at nighttime. 

Egypt was the first country in the world 
to use the same compelled multifre-
quency signalling system (MFC), of 
L M Ericsson design, in both local and 
trunk transit crossbar exchanges. It is, 
of course, very advantageous to use 
the same system for local and trunk 
traffic as this avoids unnecessary sig
nalling translation. 

The MFC system is also very suitable 
for signalling in large areas such as 
Cairo and Alexandria, where the range 
of operation is significant. Thanks to 
its rapidity and the great number of 
signalling possibilities in both direc
tions, it is well adapted to toll-ticke
ting signalling and has also many other 
advantages. 

When the Rotary exchanges in Cairo 
and Alexandria, with their operating 
range of only 1 200 ohms, are in due 
course replaced by ARF 120, one sin
gle signalling system will be used 
throughout Egypt, which will simplify 
the equipment and improve the service 
quality even further. 

Local exchanges ARF 102 
The local exchanges of type ARF 102 
are well adapted to the conditions in 
Egypt, both in the provinces and in the 
multi-exchange areas of Cairo and 
Alexandria. They include identification 
of the A-subscriber's number and 
transfer of this number to the transit 
register for use in connection with toll 
ticketing, as well as other facilities that 
may be required in the foreseeable 
future. 

In the early days, when the number of 
ARF 102 lines was small compared 
with the number of Rotary lines, the 
local registers REG-L in the ARF 102 
exchanges were as a rule able to 
operate the selectors in the Rotary ex
change. For traffic from Rotary to ARF 

Fig. 3 
Simplified trunking diagram of a tandem 
exchange with crossbar selectors in Cairo area 
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102 the latter exchanges were usually 
provided with translating registers 
REG-U for signal translation between 
the two systems, fig. 2. 

Later on, when the ratio of ARF 102 to 
Rotary lines changes (especially as 
Rotary lines are gradually being re
placed by ARF 102), another solution 
will be applied, at least for new ARF 
102 exchanges. Their local registers 
will be simplified and they will not con
tain either interworking equipment for 
traffic to Rotary or translating registers 
for traffic from Rotary. In the Cairo area 
the translating equipment for traffic in 
both directions will be concentrated 
to two tandem exchanges that are now 
being installed. 

Comprehensive computations carried 
out on a computer showed that an op
timum solution would be obtained by 
introducing two tandem exchanges in 
the Cairo exchange area. One of these 
exchanges is shown in the trunking 
diagram, fig. 3. The alternative routing 
principle would be applied through 
these tandem exchanges. Figure 4 
shows the main (low congestion) traf
fic routes in the Cairo area after the 

introduction of these two tandem ex
changes. 

It was also decided to utilize the new 
tandem exchanges as additional se
lector stages for distributing the traf
fic from Rotary to crossbar exchanges, 
thus avoiding the necessity of introdu
cing auxiliary selector stages in old 
Rotary exchanges, which would not 
have been justified from other points 
of view as the Rotary exchanges are 
to be replaced gradually. 

Transit exchanges ARM 20 
and ARM 50 
It is planned to use the ARM system 
throughout the long distance (LD) net
works, including international and in
tercontinental exchanges. Registers 
and repeaters are the same in ARM 
20 and ARM 50. The basic equipment is 
also the same for telex exchanges, and 
telephone and telex exchanges can 
thus be combined if and when re
quired. Standardizing the equipment 
in this way facilitates manufacture, 
planning, training and maintenance. 

Fig. 4 
Main low congestion routes in Cairo local 

exchange area with two tandem exchanges 

0 ARF exchanges 

I Rotary exchanges 

ERICSSON REVIEW No. 4, 1974 



106 

For a transit exchange, with its long 
and expensive lines, the most impor
tant requirements are good transmis
sion characteristics and good line uti
lization. The ARM system has switch-
able pads and echo suppressors and 
offers full availability and alternative 
routing in order to meet these require
ments. 

It is planned to divide Egypt into at 
least 19 zones, 12 in Lower Egypt and 
7 in Upper Egypt. Each zone will in its 
turn be divided into an appropriate 
number of groups. It is also the inten
tion to bring the zones together to 
form a number of regions at a later 
stage. At present the LD network con
tains four ARM 20 and three ARM 50 
exchanges, which constitute the zone 
centres for the seven most densely 
populated zones of Lower Egypt, fig. 5. 
In this way the biggest towns of Egypt 
are linked into a fully automatic LD 
network including toll ticketing! 

Coaxial cables are now being used and 
it is also planned to use them in the 
future between zone centres. Direct 
routes are to be provided between the 
majority of these centres with alterna
tive routing to a great extent. 

The ARM exchanges at the zone cen
tres are provided with complete toll-
ticketing equipment and their trunk re
gisters can receive and store the A-
number from the local exchange re
gisters. 

A simplified trunking diagram of the 
Cairo trunk exchange ARM 201/4 is 
shown in fig. 6. A special GV distribu
tion stage of type ARF is introduced for 
distributing the incoming trunk traffic 
to the different crossbar exchanges in 
the Cairo area, thereby reducing the 
number of outlets required in the ARM 
exchange. In order to improve the 
transmission features this selector 
stage is 4-wire, thus allowing individual 
balancing of the lines after transforma
tion in hybrids to 2-wire. High conges
tion routes from large zone centres 
that carry terminal traffic to Cairo will 
also be connected directly to this 
distribution stage, thus freeing the cor
responding capacity in the ARM 20 ex
change. For the time being the inter
national traffic, which is shortly to be 
automatized, is being handled from 
manual switchboards with 4-wire 
through connections. 

A combined national and international 
ARM telex exchange has been instal
led in Cairo and a national ARM telex 
exchange in Alexandria. They are both 
adapted to interwork with teletype
writers with the Arabic as well as with 
the Latin alphabet. 

Numbering 
A closed numbering scheme will be 
applied in each zone with a number 
length in the future of 5 to 7 digits. 
Each zone has an area code of 2—3 
digits starting with 0. The 2-digit codes 

Fig. 5 
Present trunk telephone network in Egypt 
with seven zone centres 
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are used for the Cairo and Alexandria 
zones with the greatest number of sub
scribers. Thus according to present 
plans the total length of a number for 
national traffic, code number plus 
subscriber number, will not exceed 9 
digits. 

Training and installation 
ARETO's staff have been fully trained 
in the installation and maintenace of 
the equipment. Originally the training 

courses were held at L M Ericsson's 
headquarters in Stockholm, but for 
several years the training has been 
undertaken by the Technical Training 
and Research Institute, TTRI, in Cairo, 
with satisfactory results. This training 
has also given valuable knowledge 
useful for the maintenance of the ex
changes. 

The installation of the crossbar ex
changes was gradually taken over by 
ARETO and after a few years all ex-

Fig. 6 

Simplified trunking diagram of the Cairo 
trunk exchange system ARM 201/4 

FIR-ZL-H1 Incoming junction circuit from ARF 
with tariff impulse sending and 
DC signalling (loop-code) 

FIR-ZL-H2 D:o from Rotary 
FlR-ZL-0 D:o from operator's position 
FUR-L-0 Outgoing junction circuit to operator's 

position with DC signalling (loop-code) 
FIR-TV-Y Incoming junction circuit to ARF-
(H1) distribution stage from other automatic 

trunk exchange with MFC signalling 
FUR-L H3 Outgoing junction circuit to Rotary 

with DC signalling 
FIR-TV-Y Incoming junction circuit from other 

automatic trunk exchanges with 
MFC signalling 

FUR-TV-Y Outgoing junction circuit to other 
automatic trunk exchanges with 
MFC signalling 

FDR-TV-Y Bothway junction circuit for other 
automatic trunk exchanges with 
MFC signalling 

FIR-L-H1 Incoming junction circuit to ARF 
distribution stage from international 
operator's position or other automatic 
trunk exchanges via ARM 

FIR-L-H2 Incoming junction circuit to ARF 
distribution stage from Rotary or 
from operator's position via ARM 

FUR-L-H Outgoing junction circuit, from ARF 
distribution stage to Cairo local 
ARF exchanges 

FIR-L-01 Incoming junction circuit from trunk 
operator's position to automatic 
trunk network and ARF distribution 
stage 

FIR-L-02 D:o from international operator's 
position 

REG-H1 Register for outgoing traffic from ARF 
local exchanges with TT tariff 
metering 

REG-H2 D:o from Rotary 
REG-Y Register for transit and terminating 

traffic 
REG -0 Register for outgoing operator's 

traffic with TT tariff metering 
REG-U2 Translation register 
REG-Y(H) Register for terminating traffic 
KS Code sender 
GIA/B ARM incoming group selector 
GUA/B ARM outgoing group selector 
RS Register finder 
SS Sender finder 
ARFGVA/B ARF distribution stage group selector 
N Trunk operator's position 
I International operator's position 
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changes were being installed by the 
administration. This has also provided 
valuable training for the maintenance 
of the exchanges. 

Domestic factory 
A licence agreement with L M Erics
son was signed in 1959 for the domes
tic manufacture of local crossbar ex
changes ARF 102, private crossbar ex
changes, telephone instruments etc. 
This agreement has later been ex
tended to include ARM exchanges. The 
production capacity of the factory is 
now the equivalent of 25 000 lines and 
50 000 telephone instruments per year. 
The grade of integration, i.e. the local 
share of manufacture, is high and at 
present there is a staff of 750. 

Expansion plans 
A rough estimate of the average an
nual expansion of exchanges in Egypt 
during the next five-year period is 
30 000 lines for local exchanges and 
1 000 multiple positions for transit ex
changes. After the completion of this 
period the network in Cairo will be as 
shown in fig. 7. 

Summary 
The ARF and ARM crossbar systems 
have proved to be very flexible in ap-
lication, fulfilling the requirements for 
efficient use in Egypt. They are well 
suited for local manufacture and meet 
the expectations placed on them when 
ARETO decided to introduce them in 
Egypt. 

Fig. 7 
Five year expansion plan for the Cairo 
local network 

0 ARF exchanges 

| Rotary exchanges 
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Electronic Private Branch 
Exchange ASD 551 
Helmut Kegl and Gosta Neovius 

A new generation of private branch exchanges, based on modern electronic 
components, is being developed within the Ericsson Group. This article 
presents one of the exchanges, ASD 551, which was developed by ELLEMTEL. 
The development work was commissioned jointly by the Swedish 
Telecommunications Administration and L M Ericsson. 
ASD 557 is compactly constructed and takes up very little space. Every effort 
has been made to achieve an exchange with short installation and testing times. 
The new technique has resulted in an exchange with great flexibility. 
Consequently it is very easy to enlarge the exchange or to incorporate new 
facilities. The operator console has a new design and apart from the normal 
handling of calls the operators have been provided with facilities for controlling 
and supervising the function of the exchange. 

UDC 621.395.24 
LME 83822 

8372 

ASD 551 is a stored program controlled 
private branch exchange system in 
which the program is stored in an 
permanent semiconductor memory 
(PROM) and the data is stored in an 
electrically changeable semiconductor 
memory (RAM). The switching network 
is designed as a three stage link sys
tem and is built up of reed relay ma
trices with 8 x 4 crosspoints and 3-wire 
through connections. 

With a relatively high average traffic 
592 extensions can be connected to an 
ASD 551 exchange. With moderate or 
low average traffic this number can be 
increased to as many as 832 exten
sions. 

The exchange is built up with reed re
lays, miniature relays, thick film cir
cuits, integrated circuits etc. which are 
mounted on printed circuit boards. 
These boards are plugged into shelves, 
and the shelves are connected to the 
racks via plugs and jacks. The printed 
circuit boards, shelves and racks are 
delivered from the factory already con
nected and tested. The racks are con
nected together by cables, which are 
pre-manufactured in the factory, and 
which are plugged into jacks at the 
tops of the racks. The extensions and 
the exchange lines are also connected 
to the racks via plugs and jacks. 

In its basic design the exchange is 
equipped with the facilities that are 
normally included in a modern private 
branch exchange. In addition the ex
change can be equipped for a large 

number of optional facilities by includ
ing the appropriate printed circuit 
boards, without having to increase the 
number of racks or having to make 
changes to the rack and shelf connec
tions. 

Telephone sets with conventional 
rotary dials or with key sets may be 
connected to the exchange. Push-but
ton telephone sets, which apart from 
the ten digit buttons have buttons with 
the star and square symbols, allow 
signals between extensions and the 
exchange. These additional signals 
are used for programming such ser
vices as 

— call diversion 
— follow-me 
— bypassing of call diversion and 

follow-me 
— internal abbreviated dialling 
— individual night service 
— reminder signalling 

The push-button telephone sets also 
have a service button for calling in a 
register, for instance when making an 
inquiry call. The exchange lines and 
registers have receivers for the service 
signal, which can be sent as a discon
nection for a specified length of time, 
an increase in loop resistance or earth
ing one of the branches of the speech 
wires. 

When designing the exchange parti
cular attention was paid to both exten
sion procedures and operator proce
dures. CEPT recommendations have 
been followed as far as possible. How 
man/machine considerations have in
fluenced the design of the operator 
console and how symbols have been 
used to replace text, thereby making 
the same version of the console sui
table for use in all countries, will be 
dealt with in more detail below. 

System design 
Trunking diagram and principle 
of operation 

The trunking diagram for the system 
is shown in fig. 1. The switching net
work is used not only for the establish
ed connections but also during the set
ting up of calls. 

PRi rSSDN RFVIFW No 4. 1974 
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Fig. 1 

Block diagram of the ASD 551 exchange 

Thus when setting up a local call the 
calling extension is first connected via 
the switching network to a free regis
ter. After dialling this connection is re
leased and instead the extension is 
connected to a free connecting circuit, 
the other side of which is connected to 
the called extension. 

In the case of an outgoing external call, 
connection is also first made to a re
gister but when the first digit has in
dicated that it is an external call, an
other connection is initiated from the 
other side of the register to a free ex
change line via the switching network. 
The register then repeats the continued 
dialling and is able to both receive and 
send the VF push-button code or dial 
impulses. Thus the exchange can be 
equipped with both rotary dial and 
push button telephone sets in any com
bination and is connected to the parent 
exchange for one or other of the two 
methods of digit transfer. After all the 
digits have been transmitted, the re
gister is released and the two earlier 
connections are replaced by a direct 

connection through the switching net
work from the extension to the ex
change line. 

For incoming external calls dealt with 
by an operator, a connection is made 
from the exchange line to an idle 
operator link that can be reached by 
a free operator. The operator keys 
the wanted extension number on the 
keyset, whereupon another connection 
is set up from the other side of the 
operator link to the wanted extension. 
Ringing takes place from the operator 
link, which is released upon answer. 
The two earlier connections are then 
replaced by a direct connection from 
the exchange line to the extension. 

Since during the setting-up the ex
change lines for outgoing traffic are 
connected to registers and for incom
ing traffic to operator links, it has been 
possible to solve certain functions dur
ing this stage with circuits in the re
gisters and operator links, which has 
resulted in some simplification of the 
exchange line equipment. 
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Racks 
Mul t ip le posit ions 
in the A stage 
Extensions 
Device connect ions 
In the A stage 
Inlets In the C stage 
Connect ing circui ts 
SNR 
Exchange l ines FDR 
Registers REG-L 
Cal l-back equipment 
RRD 
Operator l inks AUX-0 
Inquiry l inks AUX-0 
Operators 

128 256 384 512 640 768 896 
112 232 352 472 592 712 832 

16 24 32 40 48 48 48 
64 96 128 160 192 192 192 

10 14 18 22 26 26 26 
24 40 56 72 88 88 88 
4 6 8 10 12 12 12 

2 2 2 2 2 2 2 
6 10 14 18 22 22 22 
3 4 5 6 7 7 7 
2 3 4 5 6 6 6 

Table 1 

Capac i ty of the sys tem at d i f ferent 
ex tens ion stages 

The switching procedures described 
briefly above are controlled by a cen
tral processing unit (CPU), which oper
ates in two different cycles. During the 
scanning cycle CPU starts the line 
scanners and device scanners. During 
this cycle any changes in the states of 
the extensions and devices are recor
ded. The cycle is repeated until one 
or more changes have occurred that 
require action. The connection cycle 
is then started. In this cycle the traffic 
program is called that corresponds to 
the changes that have the highest prio
rity level in the priority list built into the 
exchange. Any other changes must be 
rediscovered during later cycles. The 
traffic programs that will be called in 
this way on different occasions in con
nection with for example an outgoing 
call are: 

— connection of extension to register 
— connection of register to exchange 

line 
— disconnection of register and con

nection of extension to exchange 
line 

— disconnection of exchange line 

The traffic programs on their part uti
lize various subprograms, which are 
common for several traffic programs 
and which can also be called several 

times from the same traffic program. 
Examples of subprograms that are 
called by the traffic program, "connec
tion of extension to register", are: 

— selection of device 
— setting up of switching path 
— operation of relays in a device. 

The system data store is divided up 
into different parts for the following 
purposes: 

Extension store for, among others: 

— classes of service 
—• line lock-out indication 
— call diversion indication 
— follow-me indication 
— call back indication. 

Device store for, among others: 

—• state information 
— connected extension's multiple 

position 
— dialled digits 
— supervision times. 

Optional facilities store for, among 
others: 

— call back 
— call diversion 
— follow-me 
—• abbreviated dialling 
— reminder service. 

F ig . 2 

The p lac ing of the un i ts in the racks 

CS (Central processor rack) 
TSU Equipment for supervision and 

measurement of the traffic 
OPU Operator's equipment 
CPU Central processing unit 
PM Program store 
IOU Maintenance panel 
ITK Exchange l ine traffic control 
AN Number analyzer 
CMU Data store 
IDC Device scanner 
IDS Equipment for selection of 

switching paths 
PNG Programmable number group. 

Includes l ine scanners and the 
majority of the addi t ional services 

CU Connecting unit 

OS (Devices rack) 
SNR Connecting c i rcui ts 
REG-L Registers for internal and 

outgoing traffic 
SE Signal l ing unit 
FDR Exchange l ine 
AUX-0 Operator 's l ink 
AUX-Q Inquiry l ink 
OPS Operator 's l ink switch 
RRD Call-back equipment 

GS (Group rack) 
LK-BR Line c i rcui t 
A, B, C Switching network 
SGC Switch control unit 
REG-D Direct in-d ia l l ing register 
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Disposition of the racks 

The disposition of the racks is shown 
in fig. 2 and the capacity of the system 
at different extension stages is given 
in table 1. 

The central processor rack (CS) con
tains the control equipment for the ex
change, the supervision and mainte
nance equipment and space for the 
equipment that is required for the op
tional facilities. 

The devices rack (OS) contains six 
connecting circuits, eight exchange 
lines and two registers. The rack has 
space for all the operator links, in
quiry links and call-back equipment 
required for a fully equipped exchange. 
This rack also contains the common 
signalling and ringing equipment. 

The group racks (GS) each contain 
switching equipment for a maximum of 
128 A-multiple positions and 192 C-
multiple positions, line equipment for 
120 extensions and four connecting 
circuits, 16 exchange lines and two 
registers. 

For tie-line traffic individual exchange 
line equipments are replaced by tie-
line equipments, and for direct in-
dialling two direct dialling registers are 
included in the bottom switch shelf. 

The distribution of the connecting cir
cuits, exchange lines and registers be
tween the devices rack and the group 
racks has been chosen to provide the 
best possible adaptation to the traffic 
requirements with various degrees of 
extension capacities. 

Grouping and disposition 
of the devices 

The switching network is built up in 
groups of 128. Fig. 3 shows the switch 
grouping for such a 128-group with the 
C stage built out to 64 inlets. By the 
addition of further switch matrices the 
C stage can be increased in steps of 
32 inlets to a total of 192 inlets. In the 
figure each switch matrix, with the di
mensions 8x4 , has its four inlets en
closed in a rectangle and the symbols 
point towards the eight points in the 
next stage that can be reached via the 
matrix. 

Between the A and the B stages the 
traffic is concentrated in the ratio of 
2:1, the inlets of the A matrices being 
connected in pairs to the outlets of the 
B matrices. In order to distribute the 
traffic if the traffic load is uneven in 
the A stage, this interconnection is 
carried out in a cyclically permutated 
pattern (link transposition). 

Fig. 3 
Switch grouping for a 128-group 
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When there are several 128-groups the 
C inlets are multiplied over all groups 
so that from an inlet it is possible to 
reach an arbitrary A-multiple position. 
The C multiple is connected to plug 
units at the top of each group rack. 
Factory manufactured cables are used 
for interconnecting the multiple. This 
interconnection also extends to the top 
of the devices rack. 

The operator links and inquiry links in 
the devices rack are permanently con
nected to predetermined inputs in the 
different 32-groups of the C stage, 
whereas the remaining devices in the 
rack are permanently connected to the 
C-multiple positions in the first 32-
group. 

In each group rack the four connecting 
circuits and 16 exchange lines in the 
rack are connected to 24 C inputs in the 
first 32-group in the rack. By carrying 
out the interconnection between the 
tops of the racks with a displacement 
of one 32-group, the devices for the 
first group rack will be in the second 
32-group, seen from the devices rack, 
the devices for the second rack in the 
third 32-group and so on. 

By using the above disposition proce
dure it has been possible to stan
dardize the wiring of the group racks 
and to avoid an intermediate distribu

tion frame for placing the devices in 
the C multiple. 

Traffic capacity 

When designing ASD 551 the aim has 
been to limit the planning work re
quired for each separate installation 
by building up the system on a modular 
basis, with a suitably chosen number 
of devices of each type within each 
module (rack). The system is used 
most efficiently with 0.17 erlangs per 
extension and with the internal traffic 
accounting for 30 per cent of the total 
traffic at a grade of service of 0.01. 

For any other ratio between the in
ternal and total traffic and for other 
values of traffic per extension, the 
number of connecting circuits, the 
number of exchange lines or the num
ber of extensions will be decisive for 
the traffic capacity. 

Mechanical design 
Printed circuit board assemblies 
shelves and racks 

All components are mounted on printed 
circuit boards with single or double-
sided foiling. Boards of two different 
heights are used: a single board cor
responding to one board storey and a 
double board corresponding to two 
board storeys, see fig. 4. The boards 

Fig. 4 

Double circuit boards (right: switch matrix) 
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are plugged into shelves for one, two or 
four board storeys, with different com
bination possibilities of single and 
double boards, see fig. 5. Depending 
on the height of the components a 
printed board assembly will take up a 
space in the shelf of two (13.3 mm), 
three (20 mm) or more modules. A shelf 
has a length of 112 modules and thus 
can accommodate a maximum of 56 
printed board assemblies. 

The shelves are specially designed to 
provide good heat dissipation. Each 
shelf has an air input in the front and 
an air outlet along the top rear edge. 
Hence the complete shelf gets effec
tively aired since the whole of the 
board surface is passed by the current 
of air. The shelves are connected to 
jack units placed to the right in the 
rack, see fig. 6. 

The racks are built up of tubes with a 
square profile. The tubes are joined 
together quite easily on the installation 
site, and thus the racks require very 
little space when being transported. 
The rack dimensions are as follows: 
height 2200 mm, width 1042 mm, 
depth 261 mm.. 

The racks are wired and tested in the 
factory before delivery. Two different 
types of plug-ended cables are used 
for the wiring between racks, each 
having a standard length. The simple 
procedure for installing the racks and 
the ingenious method of interconnec
ting them result in a short installation 
time. L M Ericsson's miniaturized Main 
Distribution Frame BAB 3201 is recom
mended for the exchange, since with 
its small space requirement it harmo
nises well with the exchange. 

Components 

The switching element in the ASD 551 
switching network is a reed relay with 
three contacts. Since the switching 
network is built up of electromechanic 
contacts it has been considered appro
priate to also use such contacts for 
switching the speech branches in the 
traffic carrying devices. Both mono-
stable and bistable miniature relays 
are used for this purpose. 

Specially designed thick film circuits 
are used for sensing signals from an 
extension in the line equipment and the 

Fig. 5 
Shelf for two-storey printed circuit board 
assemblies 
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devices carrying traffic. Likewise, all 
current feeding of extensions takes 
place via what are known as fuse re
sistors, designed using thick film tech
nique, which serve to protect the equip
ment against excess current. The traf
fic carrying devices also contain dis
crete circuits and TTL circuits. Mostly 
TTL circuits are used in the control 
equipment, from simple gates to com
plex stores. Newly designed holders 
for light emitting diodes, push-buttons 
and jacks permit mounting on the 
fronts of printed boards as well as on 
maintenance panels and the like. 

Operator console and 
operator functions 
The operators are responsible for a 
large part of the service that is provided 
for the telephone users. Consequently 
during the design work great import
ance was attached to the problem of 
providing a functionally correct design 
for the operator console. Every effort 
was made to attain the best possible 
relationship between man and ma
chine, see fig. 8. 

Lamps (light emitting diodes) and push
buttons are assembled in separate 
functional fields, and the push-buttons 
that are often used are placed near 
each other in an easily accessible po

sition, which facilitates the work of the 
operator. Symbols are used throughout 
instead of text. 

The simple symbol language facilitates 
the training of operators. Those opera
tors who have had the opportunity of 
assessing the new operator console 
have been favourably impressed by the 
possibility of following the setting up 
of a call and of being able to read out 
in different fields the origin of the call, 
the type of call and the state of the 
called extension. 

The operator's normal routine when 
handling a call does not differ substan
tially from what is customary in other 
exchanges. Facilities are provided for 
camp-on, holding, announcing, serial 
calls and so on. 

The operator can accept a call with the 
answering button, and after dialling 
depress the connect button to com
plete the connection. In order to simpli
fy the work of the operator and reduce 
the handling time, the operator can set 
the equipment for automatic call re
ception and automatic transfer of in
coming calls. 

Apart from the normal handling of calls 
the operator can also control and su
pervise the function of the exchange 
in various ways. 

Fig. 6 
Exchange room with central processor rack, 
devices rack and group racks 
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Fig. 7 

Layout of the ASD 551 exchange 

The operator can change the classes 
of service and directory numbers of the 
extensions, and also program the ex
ternal abbreviated numbers, the diver
sion address for an extension and 
follow-me. 

The operator can start and supervise 
traffic recording, which is handled 
automatically by equipment in the ex
change. 

Traffic disturbance in the form of over
loading of a certain group of devices 
is indicated on the operator console, 
and by using a special procedure the 
operator can determine which group 
is being overloaded and also the traffic 
load. 

The operator console contains lamps 
for indicating alarm condition. The 
lamps show the class of alarm, and 
thus the degree of urgency, when func
tional disturbances occur. 

The following optional facilities are 
provided for the operators: 

— call metering 
— call-recording 
— machine answer 
—• busy lamps field 
—• call waiting indicator. 

Power equipment and tone 
and ringing set 
ASD 551 is supplied with power in the 
usual way from the —48 V generated 
by the main power equipment in the 
exchange. Batteries are used for 
standby power supply. Voltages of 
+ 5V and +12 V are used for driving 
electronic circuits and relays. These 
voltages are generated by stabilized 
d.c. voltage converters that are fed 
from —48 V. The converters are mount
ed in shelves which are placed in the 
racks as shown in fig. 2. The ringing 
and tone signals are generated by a 
tone and ringing set, which is common 
for the exchange and which is mounted 
in the devices rack. 

Installation and testing 
Owing to its compact construction, 
ASD 551 requires a relatively small 
space. The racks, with the exception of 
the central processor rack, are most 
suitably mounted back to back, see fig. 
7. Each rack requires a total floor 
space of about 2 m2 incl. free space. 
The height of the racks has been 
chosen so that the exchange can be 
installed in premises in which the 
height of the ceiling is 2.4 m or more. 

Fig. 8 
Operator console. The panel is provided 
with symbols instead of text 
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Fig. 9 

Maintenance panel, which is mounted 
in the central processor rack 

. FUSE A l f t H M 

The units included in the exchange 
control system functionally are tested 
together in the factory. Other units are 
tested automatically at the installation 
site by means of special test programs. 
Thus the installation testing is simple 
and takes only a short time. 

Operation and maintenance 
The maintenance of ASD 551 is based 
on L M Ericsson's maintenance method 
CCM (Controlled Corrective Mainte
nance). The method is summarized as 
follows: 

— the function of the private branch 
exchange is supervised continuous
ly as regards technical faults and 
the traffic handled 

— no action is taken before the super
visory equipment indicates that ac
tion is necessary 

— all manual and even automatic rou
tine testing is avoided while the ex
change is in service. However, 
measures (automatic) are taken to 
limit the number of traffic disturb
ances caused by the occurrence of 
a technical fault. 

Service supervision 

During normal operation the function 
of the exchange is supervised conti
nuously. An alarm is given when the 
number of unsuccessful attempts to 
establish a connection because of a 
technical fault and/or congestion ex
ceeds a predetermined, adjustable 
fraction of the total numberof attempts. 
Unsuccessful attempts to establish a 
connection include failure to set up the 
switches, cutting in on an established 
connection, malfunction of a device, 
time release etc. Data concerning un
successful attempts to establish a con
nection are recorded in the fault re
cording unit, which is dimensioned for 
storing data for up to 16 malfunction 
occasions and which operates accord
ing to the principle first in — first out. 

The alarm is sent via the exchange 
alarm system to the operators' room 
where it is indicated in three different 
levels in the operator console. Apart 
from the supervision of technical faults, 
the exchange can provide facilities for 

supervising (measuring) the traffic 
handled by the different groups of de
vices. An alarm is then given if the 
traffic exceeds a predetermined value 
and indicates that the group of devices 
in question should be increased. The 
results of the measurements during the 
busy hour can be read off and pre
sented in erlangs. In this way the work 
of the supervision and maintenance 
staff has been simplified considerably. 

In order to limit as much as possible 
the number of traffic disturbances 
caused by a technical fault, the ex
change has been provided with the 
following functions: 

— the current feeding of lines to the 
public exchange and to interwork-
ing exchanges is supervised in 
those cases where current feeding 
takes place when the lines are un
occupied. If the line is discon
nected or short-circuited, the de
vice (FDR-C or FDR-X) is automa
tically blocked. At the same time 
the exchange operator is called 
and the reason for the call and the 
line number are given. 

— a faulty device (for example a de
vice that cannot be operated, or a 
device with an incorrect state) gets 
a disturbance marking in the data 
store. Such a device will then not 
be selected until all devices without 
faults are engaged. If then the at
tempt to establish a call is success
ful the disturbance marking is an
nulled. 

— when a printed circuit board assem
bly, which forms part of a device 
that carries traffic, is removed from 
its place in the shelf, the device gets 
an absence marking in the data 
store. The same applies for devices 
that lose their power supply, for 
example because a fuse blows. 

Maintenance panel 

In order to be able to check how the 
programs are executed and what in
formation is transported on the buses 
between different units while tracing 
a fault in the program controlled elec
tronic exchange, the exchange is pro
vided with a maintenance panel, see 
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f ig. 9. The panel is placed in the central 
processor rack at a suitable working 
height. By operat ing switches and de
pressing buttons on this panel the su
pervision and maintenance staff can 
check the execut ion of the program 
and the bus information at the desired 
t ime and for the desired connect ion. 
By analyzing this information a picture 
is created of the funct ion of the ex
change, and any malfunct ion or i rregu
larity can be traced. 

Service functions 

Changing the service funct ions in con
ventional exchange systems is often 
t ime consuming as changes then have 
to be made in the hardware. In ASD 
551 this work has been faci l i tated con
siderably, it being possible to change 
the extension data (opening, closing 
and moving of extension numbers, 
changing of the extension class) and 
also certain exchange data (program
ming of external abbreviated numbers, 
diversion addresses etc.) from the 
operator console or from the mainte
nance panel. 

Changes of data of a more individual 
character, such as fol low-me and pro
gramming of internal abbreviated num
bers, can be carried out by the exten
sion users. 

Calling facilities 
BASIC EQUIPMENT 

The basic equipment for ASD 551 per
mits the fol lowing funct ions: 

— internal calls 

— outgoing calls, direct or via the 
operator 

— incoming calls via the operator 

— inquiries 

— transfer 

— three-party conference 

— diversion to a common attended po
sit ion. The funct ion may be ordered 
and cancel led from a push-button 
telephone set 

— classi f icat ion, restr icted, 
unrestr icted 

— night service connect ion to a pre
determined extension. 

ADDITIONAL EQUIPMENT 

The exchange can be supplemented 
with addit ional equipment, for which 
space is available in the racks. 

Facil i t ies that make it easier to reach 
a part icular person: 

— automatic call back 

— call wait ing or priority 

— paging 

— call diversion to an individual at
tended posit ion. The funct ion is 
programmed by the operator and is 
ordered and cancel led by the ex
tension with a push-button tele
phone set 

— call diversion to an individual atten
ded posit ion when no answer is 
received 

— fol low-me 

— individual night service connection 
on a short term basis, programmed 
by the extension 

— individual night service connection 
on a long term basis, programmed 
by the operator. 

Facil it ies that make communicat ion 
more effect ive: 

— direct in-dial l ing 

— tie-l ine traff ic 

— external abbreviated dial l ing 

—• internal abbreviated dial l ing 

— group-hunt ing 

—• central ized mult i- l ine telephone 

funct ion (call pick-up) 

—• transfer of extension number to 
attended posit ion in connection 
with call diversion 

— direct connect ion when call ing a 
loudspeaker telephone. 

Facil i t ies that are requested in some 
cases: 

— control of long distance dial l ing 

—• individual call metering 

— specif ied call metering 

— selection of individual exchange 
line for, for example, data traffic 

— connect ion without dial l ing to a 
predetermined extension (alarm 
telephone) 

— reminder service 
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ADDITIONAL FACILITIES 

Some of the additional facilities that 
are of special interest are described 
below. 

Automatic call back 

This facility implies that an extension 
calling an internal number and getting 
the engaged tone may request auto
matic supervision of the wanted exten
sion. The function is initiated with an 
after-dialling digit. When both the 
wanted extension and the orderer of 
this facility are free, the orderer is 
recalled by means of the call-back 
equipment. When the orderer answers, 
a normal internal connection is estab
lished towards the wanted extension, 
which is rung up. The orderer is still 
able to use the telephone set in the 
usual manner during the supervision 
period. 

The exchange is able to provide this 
supervisory function for up to 16 or
dering extensions at the same time. 
Moreover several calling extensions 
can order supervision of the same ex
tension. Only two devices, RRD, are 
required for the actual calling back. 
An established supervision may also 
be cancelled with a cancelling code. 

Call-waiting 

This facility implies that a call to an 
engaged extension is signalled with 
one tone signal to the wanted exten
sion only while the call is in progress. 
The facility is available for internal as 
well as external calls. The wanted ex
tension can accept the new call by 
terminating the call in progress or by 
holding the call in progress and set
ting up a connection with the caller. 
When this new call is finished, the ori
ginal connection is re-established. 
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Abbreviated dialling 

Abbreviated dialling can be external or 
internal. 

The external abbreviated dialling per
mits the extensions to reach predeter
mined subscribers within the national 
and international network by dialling 
a number consisting of three or four 
digits. Even nationally and internatio
nally restricted extensions may use 
the external abbreviated dialling. The 
subscriber numbers that the exten
sions are to reach when dialling ex
ternal abbreviated numbers are pro
grammed from the operator console. 
The equipment capacity is 192 sub
scriber numbers. 

The internal abbreviated dialling equip
ment enables an extension, after dial
ling a special character followed by a 
digit, to reach the addressee who cor
responds to one of ten different inter
nal directory numbers that have been 
programmed in by the calling exten
sion. A directory number may be an 
internal extension or an external abbre
viated number. Up to 138 extensions, 
can be given access to this facility. 

Control of long distance dialling 

This equipment permits control of 
automatically connected outgoing calls. 
The class of the calling extension de
termines how the dialled digits are to be 
analyzed. If the analysis indicates that 
the dialled number is unallowed, a con
gestion tone is sent to the extension. 
Alternatively the call may be redirected 
to the operator. The equipment permits 
control of 32 arbitrary numbers of six 
digits. This facility in combination with 
external abbreviated dialling provides 
effective control of the external traffic. 
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Power Supplies for 
Electronic Telephone Exchanges 
Anders Drevik 

Electronic telephone exchanges make new demands on the quality of the 
distribution voltages, mainly because of their sensitivity to transients. 
The design of the d.c. distribution network is therefore extremely important. 
For this reason a new distribution system has been developed within 
L M Ericsson for telephone exchanges, with radically changed principles 
for both current distribution and earthing. 
The most serious risk of operational disturbances arises in connection with 
the transients developed when a short circuit occurs and a fuse blows 
in consequence. The article describes what happens during the transient time, 
both in a conventional distribution system and in the new system. 
The author also describes the practical design of the new distribution system 
and gives an account of the results of the measurements carried out 
on a completed installation. 
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Fig. 1 

Example of a transient voltage caused 
by a short circuit and the resultant breaking 
of a fuse 

In a telephone exchange direct current 
is distributed from the central power 
plant to the switching equipment via 
positive and negative conductors ar
ranged in relation to each other in 
such a way that the inductance is kept 
to a minimum. Inductances in a distri
bution system can cause troublesome 
speech and signalling crosstalk. They 
also give rise to voltage transients 
when the current in the conductors 
changes rapidly. Fig. 1 shows how the 
feeding voltage for a switching device 
can vary when a short circuit occurs 
that causes a fuse to blow. Conventio
nal electromagnetic switching devices 
are usually far too slow to react to such 
short-term voltage changes as are 
shown in fig. 1. Neither is there any 
risk that they will be damaged. Elec
tronic circuits react quite differently. 
They are fast and often work with low 
voltages. Voltage variations of short 
duration can therefore quite easily 
cause malfunction of such circuits. 
Moreover, unexpected transient volt
age peaks can destroy transistors and 
other semiconductor components. 

New requirements for the 
distribution systems 
The new distribution system has been 
developed in conjunction with the de
sign of the L M Ericsson processor-
controlled AKE 13 telephone ex
changes, fig. 2. In the main, two re
quirements have been decisive for the 
design of the system. 

1. The feeding voltage for the elec
tronic racks of the processors, in
cluding transient voltage devia
tions, must lie between 44 V and 
60 V. 

2. Any voltage differences, static as 
well as transient, must not exceed 
0.6 V between arbitrary points with
in the zero plane, which constitutes 
the signal earth conductor and 
which is available over the entire 
exchange. 

These requirements must be satisfied 
not only with normal operation but also 
with all forms of disturbances in the 
distribution system, for example with 
short circuit between negative and 
positive conductors, between a nega
tive conductor and the zero plane 
(signal earth conductor) and between 
a negative conductor and the racks. It 
has been possible to meet these re
quirements by using a suitable design 
for the distribution system and suitable 
division of the central power plant. 

The stringency of the new require
ments can best be judged by compar
ing with a conventional distribution 
system. 

Transients in a conventional 
distribution system 
Fig. 3 shows a number of suites of 
racks, which obtain their power supply 
from the distribution rack via common, 
very low resistance conductors. The 
power plant is symbolized by the bat
tery. A short circuit is assumed to have 
occurred at point I, which is located in 
the first rack in the lower suite, imme
diately after the suite fuse. The types 
of fuses used as suite fuses have a re
lease time of 5—20 ms at the currents 
in question here. This is sufficient time 
for the short-circuit current to reach its 
steady state value, which is limited 
occurred at point I, which is located in 
only by the resistances in the short 
circuit loop. Typical values are given 
in fig. 3. The resistance of the fuses is 
so low that it can be neglected. 

The electromotive force (emf) of the 
power plant is distributed in the circuit 
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formed by the short circuit, in relation 
to the resistances included in the cir
cuit. The resistance at the short circuit 
itself is assumed to be zero. Thus at 
this point and in all suites of racks that 
are further away from the power plant, 
and which are fed from the same distri
bution fuse, for example point II, the 
voltage will be zero. The voltage at 
point III, the common distribution point 
for the entire telephone exchange, will 
be equal to half the emf of the power 
plant, since the resistance of the power 
plant is equal to the sum of the resist
ances in the positive and negative con
ductors up to the short-circuit point. 
This means that until the fuse has had 
time to blow, no part of the exchange 
has a voltage higher than half the nor
mal working voltage. When the suite 

fuse then breaks the short-circuit cur
rent, which in this case is in the order 
of 6,000 A, the inductances in the short 
circuit loop cause the distribution 
voltage to exceed the normal value 
(see fig. 1). How high the voltage will 
rise at a given point depends on the 
sum of the inductances in that part of 
the short circuit loop which comprises 
the power plant and the conductors up 
to the point in question and also on the 
strength of the short-circuit current at 
the instant that the fuse blows. The 
highest peak value is thus obtained at 
the point where all the inductances in 
the short circuit loop contribute, i.e. 
immediately before the fuse. In prac
tical cases the peak value at this point, 
and hence also at point II, can rise to 
about 200 V. At point III on the other 
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Fig. 2 
Main parts of an AKE exchange 
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hand only the inductance of the power 
plant will have any effect and the 
voltage increase will be considerably 
less. 

Hence, in a telephone exchange with 
a conventional distribution system a 
short circuit in the switchroom can 
cause a reduction in voltage, which 
although of short duration can be very 
large, and the subsequent voltage peak 
can rise to values in the region of 
200 V. 

The new distribution system 
In the new distribution system each 
functional unit, consisting of separate 
electronic racks or groups of switching 
racks, is fed with current individually. 

Fig. 4 shows the basic design of the 
system. Characteristic features of the 
system are: 

— No negative conductor has a lower 
resistance than 45 m£2 

Fig. 3 
Short circuit in a conventional 
distribution system 
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— The internal resistance of the power 
plant is not greater than 4 mQ 

— Each negative conductor is accom
panied by a positive conductor 

— All positive conductors are con
nected to each other via a low re
sistance network that functions as 
a zero plane. The resultant resist
ance of the parallel-connected po
sitive conductors is in the region 
of 0.1 mQ. 

With the selected resistance values of 
45, 0.1 and 4 m£>, the voltage at the 
common distribution point, when a 
short circuit occurs in a functional unit, 
will fall in the relation 

Hence the voltage reduction is limited 
to 8 %. 

The requirement of a minimum voltage 
of 44 V at the feeding point in an elec
tronic rack implies that the distribu
tion voltage is never allowed to fall 
below 

where 1.5 corresponds to the maximum 
voltage drop in a negative conductor 
to an electronic rack. 

Fig. 4 
The principles of the new distribution system 
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Fig. 5 

Distribu t ion racks in an elec tronic 
telephone exchange 

The resistance of 45 m{} in the nega
tive conductor limits the short-circuit 
current to about 1,000 A. Since the cur
rent can be defined as regards its mag
nitude, it is possible to dimension the 
zero plane so that the requirement of 
a maximum voltage difference of 0.6 V 
can be met. 

The limitation of the short-circuit cur
rent also helps to limit the voltage peak 
that is obtained when the fuse breaks 
the short circuit current. This voltage 
peak could constitute a risk for the 
semiconductors in the connected units. 
Owing to the limited short-circuit cur
rent and the relatively low inductance 
of the power plant, the voltage peak is 
limited to about 1.2 times the normal 
distribution voltage. Consequently no 
special transient protection is re
quired. 

Since the three-dimensional network, 
which consists of the positive conduc
tors and the network that forms the 

Fig. 6 

The prac t ical design of the dis tribu t ion in an 
AKE exchange 

zero plane, has such a low resistance 
that it is able to carry the current if a 
direct short circuit occurs between a 
positive and a negative conductor, 
without the voltage difference exceed
ing 0.6 V, the network is particularly 
suitable for earthing the racks. This 
permits a simplification of the racks as 
it is then unnecessary to make a dis
tinction between load-bearing and 
screening construction elements. 

The object of the rack earthing is to 
give the racks a potential that does not 
deviate appreciably from the earth po
tential of the exchange. Among other 
things this reduces the stresses on the 
insulation between the live parts and 
the rack. 

The practical design of the 
distribution system 
The practical design of the new distri
bution system varies depending on the 
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Fig. 7 

Transient variations in the feeding voltage to 
an electronic rack, caused by a short circuit 
in an adjoining rack 

type of exchange. The design de
scribed below has been standardized 
for the AKE 13 type of exchange that 
was mentioned earlier. Fig. 6 shows in 
detail how the distribution system 
feeds the various racks. 

All negative conductors have an area 
of 10 mm2 and are fused with 35 A fuses. 
All positive conductors have an area of 
25 mm2 and are placed close up to their 
associated negative conductors. 

As a rule, each DC/DC converter (rack 
power unit) in the processor equipment 
is fed over its own negative conductor. 
The DC/DC converters contain auto
matic circuit protectors which release 
for faults in the converters and for cer
tain external faults. The protector is 
also used if it is necessary to switch off 
a rack for any reason. The 35 A fuse in 
the distribution rack is intended only as 
a pure line protection. In the switching 
equipment, where the current con
sumption per rack is lower and where 
any transients do not have serious con
sequences, a common negative con
ductor is used for several racks. These 
racks are equipped with fuses. 

The earthing network consists of 50 
mm2 bare stranded copper wire. The 
copper wires are run along the top 
irons in each suite of racks and also 
along the interconnecting irons. At all 
crossing points the stranded wires are 
connected to each other by crimping. 

Fig. 6 shows how the positive conduc
tor to a processor rack is connected to 
the stranded wire in the earthing net
work which is placed in the top iron of 
the rack. The positive conductor for 
the rack, the internal zero plane for 
the rack (signal earth conductor) and 
the rack framework are all connected 
to this wire. 

The areas of 10 mm2 for the negative 
conductor and 25 mm2 for the positive 
conductor have been selected as stan
dard for the system for the following 
reasons. 

In view of the current surge that occurs 
when switching on the electronic racks, 
the conductor area chosen for the ne
gative conductor is the smallest that 
permits the use of a 35 A fuse. The 

positive conductor forms part of the 
low-resistance zero plane, and conse
quently the conductor area has been 
determined in relation to the total cost 
for this. Since the positive and negative 
conductors are placed close up to 
each other in large bundles of wires 
in cable runways and troughs, in
creasing the area of the positive con
ductor will also increase the thermal 
load that the conductor pair is able to 
withstand. With a negative conductor 
of 10 mm2 and a positive conductor of 
25 mm2, the maximum thermal load for 
PVC insulated conductors is, on aver
age, 17 A per pair. 

The areas of 10 and 25 mm2 are suitable 
for distribution distances of between 25 
and 70 metres. If any rack is placed 
nearer than 25 metres from the distri
bution rack, a resistance strip of 30 mQ 
is connected in series with the nega
tive conductor. If the average distance 
exceeds 60 m it may be necessary to 
increase the areas of the conductors. 

The distribution from the 
central power plant 
The new distribution system provides 
an effective protection against disturb
ances that occur in the exchange room. 
If on the other hand short circuits oc
cur in the power plant, the current is 
not limited by high-ohmic negative 
conductors. Such short circuits result 
in unacceptable voltage reductions. 
However, it is possible to prevent 
serious operational disturbances by 
designing the power plant in a suitable 
way. As an example fig. 8 shows the 
design that was developed as standard 
for AKE exchanges. In this example 
power is supplied from three separate 
parts of the plant, A, B and C. Parts A 
and B each feeds a processor, and are 
connected via diodes to part C, which 
feeds the switching equipment. Using 
this design for the power plant means 
that 

— the feeding voltages to the two pro
cessors cannot be affected at the 
same time by a short circuit in the 
power plant 
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if a fault occurs in the A or B part, 
the processors are fed from the C 
part 

only the C part need be equipped 
with spare units. 

Test results 
The new distribution system was first in
stalled in Fredhall automatic exchange 
in Stockholm. Comprehensive meas
urements that were carried out at the 
exchange verified the design calcula

tions and assumptions. The test pro
gram included a large number of short-
circuit tests. Transient voltages were 
investigated in the racks that were 
judged to be most unfavourably placed, 
and the voltage differences were meas
ured between the worst placed points 
in the zero plane. A special short-cir
cuiting device was used in order to 
achieve well defined short circuits. 

The measurements showed that 

— no rack (apart from the one with the 
fault) received a voltage lower than 

Fig. 8 
Power plant for an AKE exchange 
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45.5 V or higher than 54 V. (Permit
ted range 44—60 V.) See fig. 7 

the voltage differences in the zero 
plane did not exceed 0.2 V. (Per
mitted value 0.6 V.) 

Summary 
In the L M Ericsson distribution system 
for electronic telephone exchanges the 
following principles have been follow
ed: 

— individual current feeding is used 
from the central power plant to the 
separate functional units. 

— the positive conductors in the rack 
room are connected to each other 
via a low resistance earth network. 
This network functions as a com
mon positive conductor for the ex
change, serves as a zero plane for 
the signals and provides an earth 
potential for the rack frameworks 

— the negative conductors have high 
resistance compared with the in
ternal resistance of the power plant 
and limit the current if a short cir
cuit occurs in the rack room. 

This design means that 

— the amplitudes of transients have 
been limited to values that are not 
disturbing 

— transient potential differences be
tween different points in the zero 
plane of the exchange have been 
reduced to extremely small values 
K 0 . 6 V ) . 

These properties of the distribution 
system together with a special design 
of the central power plant give a pow
er supply without disturbing transients. 
By this means the prerequisites have 
been created for the highest possible 
reliability in electronic telephone ex
changes. 
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New Field Telephone Set 
DPAR 00103 
Arne Huse 

The Material Administration of the Norwegian Army and A/S Elektrisk Bureau 
in collaboration have developed and put into production a new Norwegian 
Held telephone set. A dial attachment for the set is being developed. 
The mechanical design is based on an extruded aluminium tube as the basic 
element. The telephone set makes extensive use of electronic components, 
inasmuch as it has an electronic ringing generator, tone ringer and an 
electromagnetic microphone with amplifier. The new telephone set has better 
transmission characteristics and weighs less than older sets with carbon 
microphones. 

UDC 621.395.712.4 
LME 822 

Development of the field 
telephone 
A/S Elektrisk Bureau, Oslo, in collabo
ration with the Material Administration 
of the Norwegian Army have developed 
a field telephone set in accordance 
with a development contract placed by 
the Norwegian Armed Forces. A trial 
series of 2 000 such sets was delivered 
to the Army by the end of 1973. 

The telephone set is the result of work 
in a value analysis group, with repre
sentatives from the Army Material Ad
ministration and A/S Elektrisk Bureau, 
which was given the task of finding a 
simplified solution based on exper
ience gained from an earlier field tele
phone model.' This model was eva
luated using value analysis methods, 
and during this work the group found 
a number of unnecessary or less im
portant functional uses that could be 
left out. 

The original model was based on the 
requirements of the Norwegian Armed 
Forces and military specifications. Ad
ditional requirements were put forward 
as a result of subsequent operational 
tests. A critical evaluation of the re
quirements showed that some of them 
were unnecessarily stringent and cost
ly, out of date or formulated in such 
a way that they were directed towards 
a particular solution and prevented a 
free flow of ideas. The extensive use 

Fig . 1 

Telephone set 1/DPAR 00103 as a desk 

telephone . 

In 1973 A/S Elektrisk Bureau were awarded 
the Norwegian Design Prize lor this new field 
telephone set 
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ARNE HUSE 
Head of the Laboratory at 
A/S Elektrisk Bureau, Oslo — 
a subsidiary of the Ericsson Group 

of value analysis in connect ion with 
the re-evaluation of the requirements, 
funct ional l imits and specif icat ions 
simpl i f ied the work of arriving at the 
simple design of the telephone set 
shown in f ig . 1. 

The dial attachment for the telephone 
set is being developed. The final de
sign is expected to be as shown in 
f ig. 2. 

As a result of col laborat ion between 
the customer and the manufacturer a 
telephone set has been produced that 

Equipment, Exposed and Immer-
sible 

— is easy to operate and simple to 
service 

— may be used as a desk telephone 
or as a field telephone in a carrying 
case 

— has such weight and size that it 
can be placed in the pocket of a 
service jacket and operated there 

— has excellent transmission quality. 

— is built in accordance with an estab
lished mechanical design using 
modern and reliable materials and 
components2 

— is light, watert ight and so robust 
that it can be used in the f ield 

— complies with Brit ish Specif icat ion 
DEF-133, Table L3 — Ground 

Mechanical design 
The field telephone set, which the Nor
wegian Armed Forces have designated 
TP-6N, is shown in f ig. 4. 

The basic mechanical idea: An extrud
ed aluminium tube with a cover at each 
end. 

Fig. 2 
The field telephone connected up as a CB 
automatic telephone, the rear cover being 
replaced by a dial attachment. The micro-
telephone is secured in the cradle. The cradle 
switch is hidden under the microtelephone. 
The attachment is rainproof 
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Fig. 3 

Block diagram of the local battery 

telephone set 

A Transmission circuit with balanced 
coupling and microphone amplifier 

B Tone ringer, approximately 2000 Hz 
C Ringing generator 1.3 W, 25 Hz 

nominal 
Bat. 3 batteries, 1.5 V dry cells BA 030 
LA, Lg Line terminals 
MT Microtelephone with a 5-wire 

microtelephone cord 
M Microphone, 350 ° , electromagnetic 
H Receiver, the same NATO-coded 

type as the microphone 
51 Push-button switch in the 

microtelephone, for speech 
52 Push-button switch on the front panel, 

tor ringing When extruding, even wall thickness is 
obtained along the entire length of the 
tube. The cross-section can be made 
relatively complicated, and produc
tion of the tube itself is simple. 

The shape enables the telephone set 
to be carried without undue discomfort 
under outer clothing in order to keep 
the batteries warm in cold weather. 
The batteries are connected together 
in the simplest possible way by being 
placed one after the other in the tube. 

The microtelephone H-67N is moulded 
in a matt olive-green plastic. It has 
electromagnetic insets as receiver and 
microphone, a push-button switch for 
speech connection in the middle of 
the hand grip and a clip for hanging it 
up. The microtelephone is designed in 
such a way that it is possible to use it 
while wearing a helmet, and it is a de
sign condition that it shall not be pos
sible to open the microtelephone with
out tools. It is watertight. 

The telephone set is shown dismantled 
in fig. 8. All joints have rubber gaskets 
in order to make the telephone set wa
terproof. 

The rear cover and front panel are cast 
in silumin. The fixing screws for the 
rear cover have milled heads and coin 
slots. The battery spring and the con
nector for the printed board assembly 
are mounted on the inside of the cover. 
The line is connected to the line ter
minals via insulated wires passed 
through the side of the front panel. The 
line terminals and the push-button 
switch are placed so that they are pro
tected mechanically. The contact for 
the positive pole of the battery con
tact holder is such that the batteries 
are able to make contact only when 
they are inserted correctly. 

As was mentioned earlier, the case is 
an extruded tube of aluminium alloy. 
On the outside it has four longitudinal 
ribs which prevent the rubber gaskets 

Fig. 4 

Telephone set DPAR 00103 in a carrying case, 

which also contains brief operating instructions 

with a phonetic alphabet 
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Fig. 5 

Ringing genera tor . The rela t ionship be tween 
ringing vol tage and frequency wi th varying load 

E = 4.5 V New batteries 
E = 3V Discharged batteries 
U Ringing voltage, rounded-oit 

square wave 
f Ringing frequency 
R|_ Load resistance 
I Battery current 

Fig. 6 

Ringing genera tor . Battery curren t as a func t ion 
of load 

Tone ringer. Sound pressure as a func t ion 
of 25 Hz ringing vol tage 

Measured as a desk telephone (fig. 1) at a 
distance of 1,0 m: 

A In the longitudinal direction of the 
telephone case 

B 45° in relation to the telephone case 

from being pressed together too much. 
Inside the case longitudinal guide slots 
are provided for the printed board as
sembly. A wall separates the batteries 
from the printed board assembly. 

All the electrical components in the 
telephone set are mounted on the 
printed board assembly. The ringing 
generator is mounted nearest to the 
gold-plated, double-sided edge con
tacts. Then comes the tone ringer and 
the transmission circuits with the mi
crophone amplifier. The printed board 
assembly is fastened flexibly to the 
front panel, which is connected via ten 
gold-plated contact pins. 

Block diagram 
A simplified block diagram of the field 
telephone set is shown in fig. 3. 

The line terminals are connected to the 
tone ringer and the speech circuit. 
These are disconnected by means of 
the push-button switch S2 on the front 
panel. The ringing generator is then 
connected to the line and to the bat
tery and delivers almost the normal 
ringing voltage to the line. When S2 is 
in the unoperated condition the tone 
ringer receives the low frequency ring
ing signal and sends it out as a tone 
from the microphone as in Norwegian 
civilian telephones since 1967.3Speech 
can be transmitted and received when 
S1 in the microtelephone is depressed. 
The telephone set is protected against 
overhearing and does not draw bat
tery current when S1 is not depressed. 

Ringing generator 
The ringing generator is a transformer-
coupled blocking oscillator with two 
transistors. The waveform of the ring
ing voltage is almost a square wave. 
The ringing generator starts imme
diately the battery is connected, but 
a delay circuit causes the ringing vol
tage to build up gradually to its full 
value. Figs. 5 and 6 show the charac
teristic measured results with new and 
old batteries. Ranges of 30—35 km to 
a field exchange have been achieved 
over light field cable WD-1/TT (140 Q/ 
km looped, 1 dB/km attenuation at 
800 Hz). 

Tone ringer 
In the tone ringer the incoming ringing 
signal is rectified and drives an LC 
oscillator. The ringing tone consists of 
an almost sinusoidal voltage at about 
2 000 Hz, which is amplitude modu
lated by twice the ringing frequency. 
Fig. 7 shows the results of measure
ments of the sound pressure with the 
telephone set placed on a desk. As 
may be seen, the sound pressure is 
somewhat dependent on direction. 
When the telephone set is used in a 
carrying case as shown in fig. 4, the 
sound pressure is about the same as 
curve A. 

Transmission 
The transmission circuit includes the 
microtelephone and the balanced tele
phone set coupling with the micro
phone amplifier. The telephone set has 
local feeding from a 4.5 V battery. The 

Fig . 8 

The telephone se t disman t led consists of a rear 
cover, case, prin ted board assembly, 
ba t teries, fron t panel and micro telephone 
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Fig. 9 

Frequency curve when sending . 

Sound pressure level 94 dB linear with the 
microphone (OREM C. AEN). Load 600 •» 

Fig. 10 

Frequency cu rve when receiving . 

IEC artificial ear, 0.5 V, 600 >'. generator 

Fig. 11 

Telephone se t impedance as a func t ion of 
f requency wi th new and discharged ba t teries 

A Push-button switch for speech 
depressed (speech condition) 
Push-button switch for speech not 
depressed (idle condition) 

B 

microphone amplif ier, which is direct
ly coupled over two stages and util izes 
one transistor for stabil izing the work
ing point, draws a nominal current of 
8 mA when S1 is operated. A number 
of operational instructions have been 
laid down in order to avoid uninten
tional high frequency detect ion from 
oowerful transmitters in the vicinity of 
the telephone set and the line. As it 
must also be possible to use the tele
phone set towards the network of the 
Telecommunicat ions Administrat ion, 
the transmission data has to the great
est possible extent been made the 
same as for the Norwegian civi l ian 
telephone sets. 

Fig. 9 shows the frequency curve when 
sending from the telephone set. The 
battery voltage has very little effect 
on this. The distort ion factor at 800 Hz 
and with an output of 1 mW into 600 
ohms has a characterist ic value of 3— 
5 per cent, irrespective of the battery 
voltage. The low distort ion factor and 
the linearity of the transmission circuit 
make the telephone set usable down 
to whispering level, which is of im
portance when the set is used in the 
f ield. Fig. 10 shows the frequency 
curve when receiving, and f ig. 11 the 
impedance curves for the speech and 
idle condit ions. 

Operational tests, both in quiet and 
noisy surroundings, indicate that this 
telephone set is far superior to the car
bon granule telephone set both as re
gards quality and range. 

Battery consumption 
As the ringing generator is a current 
consuming device that is not used in 
conventional f ield telephones, con
siderable importance has been attach
ed to the question of minimizing the 
battery consumption. The life of the 
batteries is dependent on how often 
the telephone set is used. If it is as
sumed that in a time of crisis there are 
six calls an hour for eight hours each 
day, that every other call is an outgoing 
one with a cal l ing signal of three se
conds, that the clearing signal t ime is 
one second for each call and that the 
mean call t ime is two and a half min
utes, then at a temperature of 20 C 
a total of 13 dry cells BA 030 wil l be 
used up each year. (Battery change 
every three months.) The discharge 

t ime for equivalent NiCd cells (3.5 Ah) 
is three and a half months. 

For comparison it may be mentioned 
that it is not unusual for f ield tele
phones with carbon granule insets to 
draw between 40 and 50 mA from two 
dry cel ls BA 030. With the traff ic men
t ioned above this would also mean a 
consumption of 13 dry cells per year, 
and a discharge t ime of only about one 
and a half months for NiCd cells. Hence 
the inclusion of the ringing generator 
does not result in an increase in bat
tery consumption in relation to carbon 
granule telephone sets if care is taken 
to ensure that the r inging signal is not 
longer than necessary. 

Summary 
The 2 000 telephone sets in the first 
delivery have been in service in the 
Armed Forces since the beginning of 
1974, and hitherto the reaction has 
been positive. 

The electronic r inging generator draws 
a fair amount of current, but if used 
with moderation the battery consump
tion does not increase in relation to 
carbon granule sets. 

For soldiers who hitherto have had to 
carry telephone sets weighing 5 kg in 
the f ield, the weight reduction to 2 kg 
wil l be a welcome development. 

The new field telephone has better 
transmission character ist ics and thus 
the communicat ion network can be 
planned and dimensioned according
ly. Higher power and less distort ion in
creases the intel l igibi l i ty and range 
and thereby enables cal ls to be made 
under more pleasant condit ions than 
before. 
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WORLDWIDE 
NEWS 

New exchange system presented at 
international symposium 

Developments within electronic switching technology during recent years were 
reviewed at the 1974 International Switching Symposium, arranged by the German 
section of IEEE and held at Munich during September 9th—13th. At the symposium 
the new LM Ericsson exchange system AXE was presented for the first time in public. 

Almost 1000 delegates from a large 
number of companies, institutions and 
telephone administrations had met to 
hear and discuss over 100 reports dealing 
with development of international traffic, 
reliability of switching systems, compari
sons between analog and digital switching 
techniques, the use of the telephone net
work for data traffic, automation of 
maintenance and administrative func
tions, recent experience of processor con
trolled systems etc. 

The delegation representing the Erics
son Group consisted of representatives 
from the product divisions of the parent 
company, from ELLEMTEL, which is 
owned jointly with the Swedish Telecom
munications Administration, and from a 
number of the associated companies in 
various countries. Kjell Sorme, ELLEM
TEL, presented the new L M Ericsson 
exchange system AXE and Lars-Olof 
Noren, L M Ericsson, gave some points 
of view regarding the software reliability. 
Bjorn Svedberg, L M Ericsson, was re
sponsible as rapporteur for a session de
voted to recent experience of stored-pro-
gram-controlled systems. 

Facts about system AXE 

• AXE is an electronic SPC exchange system 
based on functional modules. 

• The system is designed throughout with 
printed board assemblies and is built up 
using a new mechanical construction prac
tice in which the board magazine constitutes 
the largest mechanical and functional unit. 

• In its present design the system uses reed 
relays, but it is prepared for alternative 
equipment, primarily digital group switches. 

• The control system is a data processing sys
tem with logic which is partly decentralized. 
There is a central, synchronously duplicated 
processor and a number of small regional 
duplicated processors, the number depending 
on the size of the system. Through this de
centralization a system structure has been 
created that gives good economy even for 
small exchanges, at the same time that the 
demand for a high maximum capacity is met. 

• The AXE system satisfies the high demands 
made on modularity in many respects. The 
basic system offers normal facilities in the 
form of subscriber services and maintenance 
functions. By equipping the exchanges with 
the appropriate functional modules, a large 
number of additional facilities can be pro
vided. 

Computer-controlled 
telex developed 

The Swedish Telecommunications Ad
ministration has ordered a fully electronic 
computer-controlled exchange for telex 
traffic. The exchange, which is to be in
stalled in Malmo, South Sweden, is to be 
taken into service during 1977 and will 
handle both national and international 
telex traffic. 

The ordered exchange is the first of a 
new generation of transit exchanges for 
telex and data traffic. It has been de
veloped by ELLEMTEL, the develop
ment company owned jointly by the Tele
communications Administration and L M 
Ericsson. The exchange is controlled by 
a computer developed for use also in the 
L M Ericsson computer-controlled tele
phone exchanges. 

The new exchange has no mechanical 
switches and a time division system is 
used instead for the switching procedure. 
It has been possible to reduce both the 
space and power requirements consider
ably and at the same time obtain a high 
traffic handling capacity. The computer 
and all common parts of the system have 
been duplicated in order to achieve high 
reliability. At the same time most of the 
operational and maintenance functions 
have been automatized. 
The system offers subscribers a number 
of new, advanced services among which 
may be mentioned: 
— automatic group message, which per

mits a subscriber to send a message to 
several addressees at the same time, 
thereby saving time and effort. 

— abbreviated dialling, which means 
that a subscriber need only dial two 
digits instead of the present 10 or 12 
in order to connect up to certain sub
scribers. 

— keysending, which means that a dial 
is no longer necessary as the teleprin
ter keyboard is used for sending selec
tion information. This gives, for 
example, shorter setting-up times. 

— closed networks, which means that 
exclusive networks can be formed 
within the telex network for groups of 
subscribers. 

— information regarding call duration, 
whereby a subscriber can obtain in
formation regarding the duration of a 
call immediately after its completion. 
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Field trials show: 
Picture telephony justified for internal 
communication 

The results of field trials with picture telephones, which have been going on in cer
tain design and production departments at LM Ericsson's main plant in Stockholm 
since the beginning of 1973. were presented for interested delegates at the 7th Inter
national Symposium of Human Factors, held in Montreal recently. 

Time saving of up to 120 man hours per year and picture telephone was reported, 
and a preliminary economic rule of thumb for short distance applications can now be 
formulated: the cost of an internal picture telephone system can be defrayed in three 
years with a traffic of three calls per day and picture telephone. This only takes into 
account the man hours saved due to more efficient communication between certain 
departments. To this must be added the economic advantages achieved through shorter 
times for handling various questions. 

At the request of the users, the question of extending the company picture telephone 
network is now being discussed at LM Ericsson. 

The picture telephone network that 
was built up at L M Ericsson after care
ful pilot studies contains, apart from 
switching equipment, ten picture tele
phones placed in departments for orde
ring, design, manufacture and testing. 
The picture telephones are placed so that 
each extension in each department can be 
used by several persons. The highest pic
ture quality is used in the system (5 MHz 
bandwidth). 

About 80 users of picture telephones 
were interviewed in order to obtain reac
tions and attitudes regarding the introduc
tion and use of picture telephones. The 
results show that 96 per cent of the users 
consider the picture telephone a new ef
fective communication aid. It was most 
appreciated in departments where the 
work consists of numerous questions that 
are handled quickly, and where it was 
possible to save a considerable amount 
of time. 

One of the more striking examples of 
time saving that can be achieved by the 
introduction of picture telephony was re
ported from a department responsible for 
manufacturing prototype relay sets. Be
fore picture telephones were introduced, 
the designers, who were consulted regu
larly, had to go to the prototype depart
ment. Each such discussion occasion usu
ally took 30 minutes plus a walking time 
of five minutes in each direction. With 
picture telephony corresponding ques
tions now take only ten minutes to clear 
up. 

Another advantage in this case is that 
through picture telephony the designers 
are now immediately available when the 
production office needs help, for instance 
to make a decision or provide informa
tion. 

The field trials reported here consti
tute the second phase in a series of trials 
that began in November 1971. 

In the workshop specially trained workshop staff carry out programming of punched tape 
for the numerical control of, for example, wire spark machines, using electronic calculators 

With normal settings the screen covers a 
document surface equivalent to size A5. A 
larger or smaller document surface can be 
obtained with a zoom lens. During the course 
of the call, picture transmission takes place 
in both directions simultaneously and if ne
cessary the subscriber can switch over to his 
own picture in order to check it 

New manufacturing 
methods for prototypes 

New manufacturing methods intro
duced in the mechanical prototype work
shop at the main plant of L M Ericsson in 
Stockholm have eliminated the bottle
neck which conventional manufacture of 
prototypes and blanking tools for mass 
production previously constituted. 

In the prototype workshop in Stock
holm the previous working procedure — 
manual manufacture of experimental 
tools, manufacture of mass production 
tools usually with long delivery times, 
and improvised medium size production 
while waiting for the finished tools — 
has been replaced by new methods which 
have resulted in a considerable reduction 
in manufacturing costs and delivery times. 

The machine tools and control systems 
for the prototype workshop have been 
selected so that the workshop staff are 
able to carry out both programming and 
punching of the required punched tapes 
at the place where they usually work. 

The same operator takes care of all 
functions that occur in connection with 
the tool manufacture, i.e. tool design, 
programming, obtaining material, opera
ting the machines, stocking tools and or
dering tool maintenance. The staff con
sists of internally trained toolmakers, pre
cision tool makers, milling machine work
ers and turners. Of the roughly 70 persons 
employed in the prototype workshop, ten 
are directly employed on the develop
ment of new methods and tools. 

The new manufacturing methods are 
now being introduced in the larger fac
tories of the Ericsson Group in, among 
other countries. Australia, Brazil, Spain 
and Norway. 
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New iype oj L i L sysiem 
in operation 
The first L M Ericsson CTC (Centralized 
Traffic Control) system of type JZA 700 
was put into service in October 1974 for 
the Administration of the state-owned 
Spanish railways, RENFE. The system is 
based on integrated circuit techniques 
and is the third generation of CTC sys
tems in a development chain based on 
twenty years of operational experience. 

The system recently put into operation 
remotely controls the train traffic on the 
line Zaragoza—Lerida—San Vicente in 
the north-eastern part of the country from 
a centre at Lerida. The length of the route 
is 350 km and it comprises 30 substa
tions. 

Up to 2500 indications from the line 
can be accepted on the 18 m long indi
cation panel in the centre at Lerida, and 
1100 orders can be sent out to the substa
tions from the keysets of the two train 
despatchers. 

The railway signal project which is 
now complete is the largest hitherto car
ried out by L M Ericsson in Spain. The 
Spanish subsidiary company L M Erics
son S. A. has been responsible for all in
stallation work. 

The introduction of CTC is one stage 
in the modernization program being car
ried out by the Spanish Railway Adminis
tration. 

The prototype of the L M Ericsson mobile 
search radar PS-70IR which was developed 
for the new anti-aircraft robot system of the 
Swedish army, has been delivered to the Ma
terial Administration of the Swedish Armed 
Forces. PS-70IR is a pulse-Doppler radar 
that distinguishes between echoes from fixed 
and moving objects and which can track 
approaching enemy aircraft even at treetop 
level. The picture shows the equipment 
mounted on a cross-country lorry 

A symposium devoted to power supply questions, at which 60 representatives of the Brazilian 
telecommunications administrations and Ericsson do Brazil took part, was held in Guarajd, 
Brazil, on September 23—26. The symposium dealt with technical problems and views on 
the power supply of telecommunication plant now and in the future. Four lecturers from 
L M Ericsson's power supply department in Stockholm took part 

DIALOG becomes 
DIATRONIC 

A new generation of telephone sets with 
fully electronic speech circuit and linear 
electromagnetic microphone is now being 
introduced by L M Ericsson. The tele
phone set is called DIATRONIC and is 
a further development "under the cover" 
of the well known light-weight telephone 
DIALOG, of which over five million have 
been manufactured since its introduction 
in 1963. 

In the new telephone the old carbon 
microphone is replaced by a linear elec
tromagnetic microphone, which gives op
timum transmission level and lower main
tenance costs. 

I the DIATRONIC the speech circuit 
consists of an integrated microcircuit 
which is mounted in the same space as 
the microphone. An advantage of this 
compact design is that the entire unit can 
easily be screened against electromagne
tic radiation, which can otherwise consti
tute a problem when an amplifier element 
is included in the telephone set. The elec
tronic speech circuit in DIATRONIC has 
made it possible to leave out the speech 
transformer. An impulsing unit with push
buttons can be used as a direct replace
ment for the dial, without having to mo
dify the telephone. 

Electronic traffic 
route testers for 
Holland 

L M Ericsson have received a large 
order from the Dutch PLT for their new 
program-controlled traffic route tester, 
TRT m 70. The order comprises 113 mas
ter and 738 satellite equipments and con
stitutes one step towards the general in
troduction, in accordance with a decision 
previously made by the PTT, of the main
tenance method CCM developed by L M 
Ericsson. 

The L M Ericsson traffic route tester 
has proved to be a useful aid for the 
maintenance of automatic telephone ex
changes. It is connected to the exchange 
equipment in the same way as normal 
subscribers, and by means of generated 
test connections it checks statistically the 
operational quality of the telephone net
work from the point of view of the sub
scribers. 

For several years the Dutch PLT have 
used traffic route testers with great suc
cess for supervision of the traffic quality. 
Ericsson Review No. 3/1972 includes a 
report of the results of six years in use in 
Rotterdam. 

DIALOG (left) and DIATRONIC (right) 
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Sven Ture Aberg 
In memoriam 

Sven Tare Aberg, President of Tele-
fonaktiebolaget L M Ericsson during the 
years 1953 to 1964. died on October 10, 
1974. He was born in Skelleftea in 
Nor thern Sweden on October 16, 1903, 
and was thus almost 71 when he died. 

After taking his engineering degree in 
1927 Sven Ture Aberg joined L M Erics
son and served for long periods abroad 
both in Europe and South America. 

In 1936 he was appointed assistant ex
port manager at the main office in Stock
holm. F r o m 1937 he was the company 
representative in the USA and during the 
years 1940—1945 President of the Erics
son Telephone Sales Corporat ion. On his 
return to Sweden in 1946 he was appoint
ed Vice President for Sales and in 1953 
President of L M Ericsson. He was a 
member of the Board of L M Ericsson 
until 1973 and thereafter honorary mem
ber. 

Apar t from Board assignments in a 
number of L M Ericsson Swedish and 
foreign subsidiary companies Sven Ture 
Aberg held several posts in branch and 
t rade organizations such as the Federa
tion of Swedish Industries and the Asso
ciation of Swedish Exporters . 

Dr. Marcus Wallenberg, Cha i rman of 
the Board of L M Ericsson: 

"What then were the qualities that 
brought this remarkable man upwards to
wards continuously more responsible 
tasks? Was it favourable circumstances or 
was it his inherent qualifications? Assu
redly the circumstances often play a part 
because they clamour for a decision. But 
in the case of Sven Ture Aberg it was his 
competence that was decisive. What then 
characterized his competence? 

Firstly: a sterling character. He was 
true, had pure intentions, put the interests 
of the company first, incorruptibly just, 

human, helpful and loyal with an admi
rable devotion to L M Ericsson, its staff 
and its goals. 

Secondly: his technical knowledge, a 
necessary prerequisite for a successful 
sales career. 

Thirdly: a born salesman, with a true 
and charming argumentation ability, in
ventiveness and creative imagination and 
a wealth of experience from many years 
of sales work in large and small questions 
in different fields with the whole world 
as his operational area. 

Fourthly: an able negotiator with a 
good knowledge of languages as a tech
nical and essential aid, a good under
standing of peoples' mentality, infinite 
patience, fantastic perseverence with a 
magnificient fighting spirit tempered by 
an appreciation of what is possible. 

>d 

personal judgement, inspiring for colle
agues, stimulating to deeds, forceful and 
charming personality characterized by 
humour and an understanding humanness. 
In other words an outstanding leader. 

Let us now point out: During the period 
when Sven Ture Aberg was President, and 
thanks to L M Ericsson's excellent staff 
at all levels and of all categories, LME 
consolidated their independent position 
among the world's leading telecommu
nication companies and broke through to 
the world-leading stratum of international 
telecommunication companies, an ack
nowledged fact reluctantly accepted by 
competitors — perhaps the most reliable 
sign that a widespread acceptance has 
been achieved." 

At their annual meeting the Swedish Academy of Engineering Sciences rewarded Sigurd 
Nordblad, Chief Engineer of L M Ericsson's telephone cable division in Stockholm, for 
technical pioneer achievements in the field of telephone cable manufacture. In the picture 
Sigurd Nordblad receives from the King of Sweden the Academy's gold medal for the con
ception and development of the cross-stranding technique, which gives the cables better 
transmission data and permits more economic production 

A delegation consisting of leading personalities in the Italian telecommunication service and 
representatives of the Italian subsidiary company of LM Ericsson visited L M Ericsson in 
Stockholm for the period September 25—27 to study the latest developments in the tele
communication field. In the picture Carlo Cerutti, Board member and President of STET, 
a state-owned Italian holding company for telecommunications, is welcomed by the Presi
dent of L M Ericsson Bjbm Lundvall and Vice President Fred Sundquist (far right) 
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I he bricsson Group 
With associated companies and representatives 

EUROPE 

SWEDEN 
Stockholm 
1. Telefonaktiebolaget LM Ericsson 
2. L M Ericsson Telematerlel AB 
1. AB Rifa 
1. Sieverts Kabelverk AB 
1. Svenska Radio AB 
5. ELLEMTEL Utveckl ings AB 
1. AB Transvertex 
4. Svenska Elgrossist AB SELGA 
1. Mekanomatik 
4. Holm & Ericsons Elektriska AB 
Allngsas 
3. Kabeldon AB 
Kungsbacka 
3. P. Borens Fabriks AB 
Malmo 
3. Bjurhagens Fabrikers AB 
Norrkoplng 
3. AB Norrkopings Kabelfabrik 
Nykoplng 
1. Thorsman & Co AB 

EUROPE (excluding 
Sweden) 

DENMARK 
Copenhagen 
2. L M Ericsson A/S 
1. Dansk Signal Industri A/S 
3. GNT AUTOMATIC A/S 

FINLAND 
Jorvas 
1. Oy L M Ericsson Ab 

FRANCE 
Paris 
1. Societe Francaise des 
Telephones Ericsson 
2. Thorsmans S A R I 

Boulogne sur Mer 
1. RIFA S.A. 
Marseille 
2. Etablissements Ferrer-Auran S.A. 

IRELAND 
Dublin 
1. L M Ericsson Ltd. 

ITALY 
Rome 
1. FATME Soc. per Az. 
5. SETEMER Soc. per Az. 
2. SIELTE Soc. per Az. 

NETHERLANDS 
Rijen 
1. Ericsson Telefoonmaatschappij 

B.V. 

NORWAY 
Oslo 
3. A/S Elektr isk Bureau 
2. SRA Radio A/S 
4. A/S Telesystemer 
4. A/S Industr ikontrol l 

Drammen 
3. A/S Norsk Kabelfabrik 

POLAND 
Warszaw 
7. Telefonakt iebolaget LM Ericsson 

PORTUGAL 
Lisbon 
2. Sociedade Ericsson de Portugal 

Lda 

SPAIN 
Madrid 
1. Industrias de Telecomunlcaci6n 

S.A. (Intelsa) 
1. L M Ericsson S.A. 

SWITZERLAND 
Zurich 
2. Ericsson AG 

UNITED KINGDOM 
Horsham 
4. Swedish Ericsson Telecommu
nications Ltd. 
2. Swedish Ericsson Company Ltd. 
2. Swedish Ericsson Rentals Ltd. 
London 
4. EB Marine Communicat ions Ltd. 
3. Thorn-Ericsson Telecommunica
t ions (Mfg) Ltd. 
Chorley 
2. Thorsman & Co Ltd. 

WEST GERMANY 
Hamburg 
4. EB Marine Nachrichtentechnik 
GmbH 
Hannover 
2. Ericsson Centrum GmbH 
Liidenscheld 
2. Thorsman & Co GmbH 

Representatives in: 
Austria, Belg ium, Greece, Iceland, 
Luxembourg, Yugoslavia 

LATIN AMERICA 

ARGENTINA 
Buenos Aires 
1. Cla Ericsson S.A.C.I. 
1. Industrias Electricas de Qui l -
mes S.A. 
5. Cia Argentina de Telefonos S.A. 
5. Cla Entrerr ianade Telefonos S.A. 

BRAZIL 
Sao Paulo 
1. Ericsson do Brasil Comercio e 
Industria S.A. 
4. Sielte S.A. Instalapoes Eletricas 
e Telefonicas 
Rio de Janeiro 
3. Fios e Cabos Plasticos do 
Brasil S.A. 
Sao Jose dos Campos 
1 . Telecomponentes Comercio 
e Industria S.A. 

CHILE 
Santiago 
2. Cla Ericsson de Chile S.A. 

COLOMBIA 
Bogota 
1. Ericsson de Colombia S.A. 
Cali 
1. Fabricas Colombianas de Mate-
riales Electr icos Facomec S.A. 

COSTA RICA 
San Jose 
7. Telefonakt iebolaget LM Ericsson 

ECUADOR 
Quito 
2. Telefonos Ericsson C.A. 

MEXICO 
Mexico D.F. 
1. Teleindustr ia Ericsson, S.A. 
1. Latinoamericana de Cables 
S.A. de C.V. 
2. Telefonos Ericsson S.A. 
2. Telemontaje, S.A. de C.V. 

PANAMA 
Col6n 
2. Teleric Sales Corporat ion 
Panama City 
2. Telequipos S.A. 

PERU 
Lima 
2. Cla Ericsson S.A. 

EL SALVADOR 
San Salvador 
7. Telefonaktiebolaget LM Ericsson 

URUGUAY 
Montevideo 
2. Cla Ericsson S.A. 

VENEZUELA 
Caracas 
1. Cla An6nima Ericsson 

Representatives in: 
Bol iv ia, Costa Rica, Guadeloupe, 
Guatemala, Guyana, Hait i , Hon
duras, Netherlands Ant i l les, Nica
ragua, Panama, Paraguay, El Sal
vador, Surinam, Trinidad 

AFRICA 

ALGERIA 
Algiers 
7. Telefonaktiebolaget LM Ericsson 

EGYPT 
Cairo 
7. Telefonaktiebolaget LM Ericsson 

ETHIOPIA 
Addis Ababa 
7. Telefonaktiebolaget LM Ericsson 

MOROCCO 
Casablanca 
2. Societe Marocaine des Tele
phones Ericsson 

TUNISIA 
Tunis 
7. Telefonaktiebolaget LM Ericsson 

ZAMBIA 
Lusaka 
2. Ericsson (Zambia Limited) 
7. Telefonaktiebolaget LM Ericsson 
Installation Branch 

Representatives In: 
United Arab Emirates, Cameroon, 
Central Afr ican Republ ic, Chad, 
Republic of the Congo, Dahomey, 
Ethiopia, French Territory of the 
Afar and Issa, Gabon, Guinea, 
Ivory Coast, Kenya, Liberia, Libya, 
Malagasy, Malawi, Mal i , Maure-
tania, Mozambique, Namibia, Niger, 
Niger ia, Republic of South Afr ica, 
Reunion, Senegal, Sudan, Tanza
nia, Tunisia, Uganda, Upper Volta, 
Zaire. 

ASIA 

INDIA 
Calcutta 
2. Ericsson India Limited 

INDONESIA 
Jakarta 
2. Ericsson Telephone Sales 
Corporat ion AB 

IRAQ 
Baghdad 
7. Telefonaktiebolaget L M Erics
son 

IRAN 
Teheran 
7. Ericsson Telephone Sales 
Corporat ion AB 

KUWAIT 
Kuwait 
7. Telefonaktiebolaget L M Erics
son 

LEBANON 
Beyrouth 
2. Societe Libanaise des Tele
phones Ericsson 

MALAYSIA 
Shah Alam 
1. Telecommunicat ion Manufactur
ers (Malaysia) SDN BHD 

THAILAND 
Bangkok 
2. Ericsson Telephone Corporat ion 
Far East AB 

TURKEY 
Ankara 
2. Ericsson Turk Ticaret Ltd. 
Sirketi 

Representatives in : 
Bahrein, Bangladesh, Burma, Cam
bodia, Cyprus, Hong Kong, Iran, 
Iraq, Jordan, Kuwait, Macao, Nepal, 
Oman, Pakistan, Saudi Arabia, Sri 
Lanka, Syria, Taiwan, Republic of 
Vietnam. 

UNITED STATES and 
CANADA 

UNITED STATES 
New York, N.Y. 
5. The Ericsson Corporat ion 
2. Ericsson Centrum, Inc. 

CANADA 
Montreal 
2. L M Ericsson Ltd. 

AUSTRALIA and 
OCEANIA 

Melbourne 
1. L M Ericsson Pty. Ltd. 
1. A.E.E. Capacitors Pty. Ltd. 
5. Teleric Pty. Ltd. 

Sydney 
3. Conqueror Cables Pty. Ltd. 

Representatives in: 
New Caledonia, New Zealand, 
Tahit i . 

1. Sales company wi th manu
facturing 

2. Sales and instal lat ion company 
3. Associated sales company with 

manufacturing 
4. Associated company with sales 

and instal lat ion 
5. Other company 
6. Other associated company 
7. Technical off ice 
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