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N e w Te lephone Ins ta l la t ion 
in Bogo ta 
B A N D O , S F U N C K E & A S T E I N . T E L E F O N A K T I E B O L A G E T L M E R I C S S O N , S T O C K H O L M 

U.D.C. 621.395.343(861) 

On the 28th of December 1948 automatic exchanges for 20 000 subscribers were put 

into service in Bogota, the capital of Colombia. This is the first instalment of a tele

phone installation contracted by Telefonaktiebolaget L M Ericsson covering automatic 

telephone exchanges for 40 000 subscribers along with telephone instruments and 

network material. 

W i th exchanges according to the L M Ericsson automatic telephone system with 

500-line selectors and network built on the L M Ericsson distribution system, this 

project is an interesting example of the telephone service in a large city. 

Bog-ota is the capital of the republic of Colombia, seat of government and 
other administrations. The population of the city is approximately 500 000 
compared with 10 mill, for the whole of the country. Bogota is the centre for 
the cultural life of the country, has many industries and is, in spite of transport 
difficulties to the coast, an important t rading centre. 

It is natural that a city of such importance should require a first class telephone 
service. Early in 1941 the city council and the executives of the new telephone 
administration, Hmpresa de Telefonos de Bogota, decided that the time had 
come for a complete overhaul and modernization of the telephone service in 
the city. Financial and exchange difficulties had prevented all extensions since 
1935 and the existing manual CB-exchanges, of English make, had a total 
capacity of 13 000 subscribers only. 

In their tender L M Ericsson proposed the automatic telephone system with 
500-line selectors already well-known in Colombia. Automatic exchanges 
according to this system had been put into service at Honda and Ibague as 
early as 1932 to be followed by exchanges at Armenia. Manizales and Medellin. 
In the latter town L M Ericsson had 1040 handed over an automatic exchange 
tor 10 000 subscribers, a considerably extended and modernized network ami 
a large quantity of telephone instruments. An extension of a further 15 000 
numbers is in progress. (Par t iculars regarding this installation will be found 
in Ericsson Review, Special number 1945.) 

The telephone administration of Bogota was, therefore, able to study complete 
plants of the L M Ericsson system in service at close quarters . The favourable 
experiences from these plants no doubt contributed towards L M Ericsson 
securing the contract for the large telephone system in Bogota in keen com
petition with several other world famous companies. 

Following later redispositions the contract includes supply and erection of five 
automatic telephone exchanges covering a total of 40 500 numbers as well as 
telephone instruments and network material for 35 000 subscribers. 

The Exchange System 

The Schematic Lay-out of the Automatic System 
Bogota is situated on a high plateau bordered on one side by a mountain chain. 
The town is rather drawn out, 14 km in north—south direction and 4 km in 
cast—west. The telephone system has. therefore, been provided with five ex
changes. Fig. 1. 

The positions of telephone exchanges in 
Bogota 
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Traffic route diagram for the automatic 
exchanges in Bogota 
I N T t r u n k e x c h a n g e 

G I T g r o u p s e l e c t o r f o r i n c o m i n g t r u n k t r a f f i c 

G I V g r o u p s e l e c t o r f o r i n c o m i n g l o c a l t r a f f i c 

l - G T f i r s t g r o u p s e l e c t o r f o r t r u n k t r a f f i c 

l l - G T s e c o n d g r o u p s e l e c t o r f o r t r u n k t r a f f i c 

l - G V first g r o u p s e l e c t o r f o r l o c a l t r a f f i c 

l l - G V s e c o n d g r o u p s e l e c t o r f o r l o c a l t r a f f i c 

LV final s e l e c t o r 

R E G l o c a l r e g i s t e r 

R E G - T t r u n k r e g i s t e r 

RS r e g i s t e r f i n d e r 

S l i n e finder 

The centre of the network is the »Centro» exchange, situated in the middle of 
the administrative and business quarters, the other exchanges being grouped on 
either side. The 40 500 subscriber's lines are distributed with 22 000 lines in 
Centro. 6000 in Chapinero, 5000 each in Teusaquillo and Las Cruces and 
2 500 lines in Ricaurte. 

As mentioned above the exchanges are equipped with the L M Ericsson auto
matic telephone system with 500-line selectors of modern type, the traffic routes 
being shown in Fig. 2. 

Separate cabling is running to second group selectors in Centro and the other 
exchanges (ll-GV and GIV). All exchanges have direct junctions. Connection 
to special services is obtained over the second group selectors in Centro's first 
and third 10 000 groups. 

Trunk calls are connected to local subscribers over trunk group selectors in 
Centro (l-GT) and separate second group selectors at the different exchanges 
(ll-GT and GIT respectively). Final selectors used for trunk services are, 
however, also utilized for local traffic. 

The numbering system has now five digits but registers may easily be changed 
to six digits. Fig. 3 shows the distribution of the number series at the central 
group and the multiple of the first group selector at Centro for six digit as 
well as five digit numbering. The series commencing with 8 is intended for 
automatic rural traffic and the registers for this series are made for decimal 
conversion, facilitating the future introduction of rural exchanges with decimal 
systems. For the special services two-digit numbers, 01—00, are allocated. 

Special Technical Details 
The operating voltage is 24 V and the transmission voltage 48 V. In this way 
the advantages of a low operating voltage are maintained, this being more 
economical with regard to power consumption and presenting easier spark 
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Numbering diagram for the multiple of 
the first group selector at Bogota Centro 

I six digit numbering 
II five digit numbering 

quench problems. At the same time the high transmission voltage allows the 
use of smaller wire gauge, important for an extended local network as that 
in Bogota. In non-operated condition the voltage on the subscriber's line is 
24 V. Guaranteed operating limits are 22 and 26 V. 

Release of a connection takes place from the calling subscriber only (A-sub-
scriber) . Should, however, the called subscriber (B-subscriber) omit to replace 
his receiver, the A-subscriber will be released but the connecting circuit re
mains. In this way possible malicious calls may be traced. Should the B-sub
scriber only replace his receiver both subscribers will remain connected and 
an alarm will be issued in the exchange after a certain time. 

The trunk final selector t o t s on a local call in progress and the operator may 
break in on this call, disconnect the subscriber not required and establish the 
trunk call connection. The operator cannot, however, break in on a trunk call 
in progress. 

The exchanges are equipped with traffic meters normally operated once for 
each completed call. For calls to one or more of the special services the 
metering may be suppressed as required by the administration. The system has 
provisions for introducing repeated counting dur ing a call. 

For cashing charges in coin box instruments the link circuit has been arranged 
with current reversal on the calling line, when the called subscriber is 
answering. The current reversal is omitted for calls to special services which 
are not to be charged. 

A number of 500-groups in each exchange has been ar ranged for PBX-sub-
scribers i. e. they have been provided with final selectors allowing free hunting 
over a number of consecutive lines. These lines may also be called individually 
for night service connections to the extensions in the private branch exchanges. 
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The traffic between the exchanges is carried on two-wire junctions. These are 
controlled by closed circuits and the release is effected by a 60 cycles A.C. 
impulse being received by a discharge tube circuit in the incoming group 
selector. 

Distant rural lines are brought in to a switchboard with connection lines to 
the automatic exchange. 

Floor plan showing lay-out of racks at 
Bogota Centro 
D T d i s t r i b u t i o n b o a r d 

F U R o u t g o i n g j u n c t i o n s 

l - G V f i r s t g r o u p s e l e c t o r s f o r l o c a l t r a f f i c 

l l - G V second g r o u p s e l e c t o r s a n d g r o u p se lec

t o r f o r i n c o m i n g t r a f f i c 

G T f i rs t g r o u p s e l e c t o r s f o r t r u n k t r a f f i c 

LR l i n e r e l a y s 

L V final s e l e c t o r s 

l - M K i n t e r m e d i a t e d i s t r i b u t i o n f r a m e s f o r m u l 

t i p l es o f t h e first g r o u p s e l e c t o r 

l l - M K i n t e r m e d i a t e d i s t r i b u t i o n f r a m e s f o r t h e 

m u l t i p l e s o f t h e s e c o n d g r o u p s e l e c t o r 

REG r e g i s t e r s 

RS r e g i s t e r f i n d e r s 

R S - M K i n t e r m e d i a t e d i s t r i b u t i o n f r a m e s f o r 

r e g i s t e r finders 

S l i n e f i n d e r s 

S N R c o n n e c t i n g c i r c u i t s 

T K B t r a f f i c o b s e r v a t i o n desks 

T M t r a f f i c m e t e r i n g e q u i p m e n t 

The Exchange Premises 
Fig. 4 shows the rack lay-out at Centro. It is built in unit rows for 1 000 sub
scribers (rows 1—33) as is usual for the L M Ericsson automatic system with 
500-line selectors. Each row consists of two panels for each line selector, first 
group selector, final selector and register. The relay sets for the connecting 
circuits are mounted on the rear side of the register rack. The corresponding line 
relay racks are mounted either at the end of the row or between two unit rows. 

Second group selectors, trunk group selectors, junction equipment and inter
mediate distribution frames are brought together in rows 34—47. 

The selector panels contain selectors, multiple frames, panel equipment, fuse 
strips, alarm relays, alarm lamps, test jacks and cut-off keys. The exchanges 
are equipped with 46 link circuits per 500 subscribers. In the normal 500-groups 
the racks are taking 50 connection devices, whereas final selector groups 
intended for PBX subscribers have a rack capacity of 60 connection devices. 
As it happens, however, the actual traffic does not require 46 link circuits. 
The exchanges, therefore, have large reserves of connection devices and as 
these always are jack connected to the rack cabling the reserves may be utilized 
for future extensions. 
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The exchange building for Bogota Centro 
The low building to the left is the manual ex
change and that to the right the new extension. 
Behind the large glass wal l rack row no. 1 is 
mounted. 

Apart from the power plant the ground floor also contains the main distribution 
frames and the test desks. The traffic meters are installed in a separate room. 

The original manual exchange was erected in a building, which on the floor 
plan Fig. 8 corresponds to the lower right hand part separated from the re
mainder of the exchange by a clotted wall indication. The administration had 
a new house built attached on two sides of the old one. In this way the new 
part of the building will contain rows I—17 and 35—46. See also Fig. 5. 

When the line cables have been reconnected on the new main distribution 
frame and the old building has been replaced by a new one, the exchange hall 
will obtain its final lay-out and be available for the remaining 6000 lines. 
These are scheduled to be completed during 1951. 

Inter ior of Centro showing rack rows 

cos. 16—12. 
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The automatic exchange in Chapinero 

Fig. 8 is an example of the rack lay-out in one of the smaller exchanges. The 
space requirement for the automatic exchanges including junction equipment 
but excluding power plant, main distribution frame and subscribers' meters, is 
approximately 20—23 sq. 111. per 1 000 subscribers. 

Racks, relay sets and cable ladders are aluminium sprayed and the desks 
cellulose polished. 

Test, Supervision and Alarm Equipment 
In order to facilitate supervision and maintenance the automatic exchanges are 
provided with various test and supervisory equipment. 

The contract for Centro includes a test rack, which is an exchange in miniature 
and in which all possible connections in the exchanges may be reproduced, 
including calls over junctions, trunk calls and calls to special services. The 
rack is provided with one set of all occurring connection devices and a test 
position, in which the connection devices in the exchange may be tested, Fig. 9. 

The test rack is primarily intended for more accurate adjustments and in
vestigations. For routine tests, on the other hand, each exchange is equipped 
with an automatic exchange tester, Fig. 10. This is connected to one 500-group 
at the time, testing all connection devices and traffic routes in the group and 
checking all tones and signals during the connection operation. The tester 
operates against a test number in each 500-group in the home exchange as well 
as in the other exchanges. If a fault is revealed by the tester the appropriate 
connection is held and a signal is issued. For a more detailed description, re
ference is made to Ericsson Review No 2, 1945. Individual connection devices 
in the 500-group are tested by means of a portable manual exchange tester. 

The performance of each register is indicated on pilot lamps in the traffic 
observation desks, Fig. 11. From these desks the supervisors may get tele
phone connection with a subscriber, while the latter is keeping the register 
engaged, and assist in effecting connection if so is required. 

Lines and subscribers' instruments are checked from the test desks, which 
may be connected to the subscribers' lines over main distribution frame. 

Each exchange is provided with traffic observation equipment giving all 
essential traffic data for the operating statistics. It is thus possible to read 
simultaneously engaged rate, holding time and lost calls for particular groups 
of connection devices and junctions as well as for larger units of traffic routes. 
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Floor plan of rack lay-out in one of the 
sub-exchanges 
D T distr ibut ion board 
1-GV first group selectors for local traffic 
ll-GV second group selectors and group selec

tors for incoming traffic 
FUR outgoing junctions 
l-MK intermediate distr ibution frames for the 

multiples of the first group selectors 
ll-MK. intermediate distr ibution frames for the 

muliples of the second group selectors 
LV final selectors 
LR line relays 
REG registers 
S line finders 
SNR connection circuits 
SM subscribers' meters 
TKB traffic observation desks 
T M traffic metering equipment 



The test rack at Bogota Centro 

In addition to the above test and supervisory arrangements each exchange is 
supervised by alarm equipments with lamps for each panel and row indicating 
blown fuses, obstructed connection devices, motor faults and other faults. More 
serious alarms operate audible signals. 

Fig. 10 

Automatic exchange tester 

Power Supply 

The power supply is arranged for direct operation with rotary converters, 
described in more detail in Ericsson Review No 4/1947. The converters consist 
of mains connected 3 phase A.C. motors driving D.C. shunt generators. Under 
normal conditions the generators supply power for the operation of the ex
change and the charging of the batteries. The latter are only used in reserve 
in case of mains failure. The generators are automatically regulated by means 
of Brown Boveri regulators. 

The equipment also includes petrol driven reserve sets for the battery charging. 
The batteries are lead acid accumulators. There are two large batteries for the 
operating voltage and two smaller ones for the transmission voltage. In Centro 
the large batteries each have a capacity of 5 184 Amp hrs and the smaller ones 
•,76 Amp hrs each; for the other exchanges the corresponding figures are 
936 Amp hrs and 144 Amp hrs respectively. 
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The traffic observation desks at Bogota 
Centro 

The power equipment is controlled from power boards containing circuit 
breakers, regulators, switch gear instruments, fuses, alarm lamps etc. The 
boards consist of rust proofed and aluminium sprayed mild steel panels 2.2 m 
in height, Fig. 12. Machinery, batteries and power boards are mounted on the 
ground floor. The power cable is drawn up to distribution boards in the 
exchange hall and distributed to the rows of racks. 

Erection 

Practically all material is manufactured at the L M Ericsson main factory in 
Stockholm. Colombian labour was used for the erection under direction of 
specialists from L M Ericsson. 

The power board at Bogota Centro 
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It has, in the main, been possible to proceed with deliveries and erection ac
cording to schedule. Some delay has, however, been experienced owing to the 
port of Buenaventure at times being congested with goods, which was detaining 
the transhipment of the material to avoid delay on the first stage L M Ericsson 
found it neee>sary to shin the last important consignments to Cartagena and 
forward these by air to Bogota. 

The erection work covers consecutive extension of the exchanges. The program 
has from time to time been altered to line up with the actual distribution of 
the subscribers. The contract originally covered four exchanges, but this was 
later revised, one exchange being omitted and two new ones being added. In 
the course of the erection certain adjustments between the exchanges have also 
taken place, which has not caused any difficulties owing to the adaptability 
of the system. 

The network 

The Old Network 
The following table shows the capacity of the network for the four manual 
exchanges in the old telephone installation and the automatic exchange in the 
government building Capitolia, as well as the number of subscribers immediately 
before the conversion to automatic system. 

The positions of the exchanges and the boundaries for exchange areas are 
indicated on Fig. 13. These boundaries were, however, extremely diffuse. When 
moving from one area to another, subscribers were allowed to retain their 
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Sketch-map of the old installation 

Distribution of subscribers' lines from 

a pole 



old numbers as far as connections could be arranged, often by means of long 
open-wire and insulated wire lines, the reason for this being lack of spare 
numbers in the exchanges. 

The automatic exchange in Capitolio was used as a local exchange but had 
also a considerable number of extensions distributed over the whole of the citv-

The old cables are mainly of an armoured type and vary in size from 50 to 
000 pairs with a wire diameter from 0.51 to 0.91 mm. The cables are directly 
distributed to wall or pole boxes of 15—25 pairs. The American system of 
multipling is prevalent. As many as five boxes are connected in parallel. In 
addition direct connection to terminal strips will be found lor indoor instal
lations in large premises. 

The number of outgoing pairs from the manual exchanges has not been in
creased for a long time. For necessary extensions, the existing cables have, 
therefore, been utilized to the very limit by means of consecutive parallel con
nections ami re-jointing. This has resulted in a very intricate and confusing 
network. 

The old subscribers' lines consist of twin insulated wires or open wires. The 
former will lie found in large bundles supported on hooks in walls, but also 
on pole lines together with open wires. Fig. 14 shows a typical construction 
for the distribution of subscribers' lines from a pole. 

The New Network 
For the new automatic exchanges, according to Fig. 15. the old network at 
Centro and Chapinero could be utilized, the new exchange premises there 
having been built connecting on to the old ones. At Teusaquillo and Recaurte 
the automatic exchanges have been placed away from the old manual exchanges 
in addition to which the exchange areas were considerably extended. Completely 
new networks have, therefore, been planned for these two exchanges as for 
the new exchange at Tas Cruces. 

The new- network has been projected according to the L M Ericsson distri
bution system with 35 000 new main cable pairs and 39450 in the secondary 
network. The total number of outgoing pairs from the exchanges are distri
buted as per table on next page. 
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exchange 

Centro 
Teusaquillo 
Chapinero 
Las Cruces 
Ricaurte 

Total 

old network 

1 3 2 0 0 

3 Soo 

1 7 0 0 0 

new main 
V i l a ] 

network 

1 6 7 0 0 
6 Soo 
4 3 ° ° 
5 4°° 
1 Soo 

35 0 O ° 

2 9 9 0 0 
6 Soo 
8 1 0 0 
5 4 0 0 
1 Soo 

5 2 0 0 0 

The contract covers delivery of all material required for this extension of the 
network. To give an idea of the quantities of material required, the following 
cable quantities may be quoted. 

Total cable length to be drawn : 

Main cable 100—600 pairs 119 200 m 45 090 km of pairs 
Distribution cable 10—100 » 368900 » 9258 » » » 
Junction cable 200—600 » 13 900 » 7 252 » » » 

Total 502000 m 61 600 km of pairs 

The quoted number of km of pairs, 61 600 means that the total length of double 
conductors in the telephone cables corresponds to one and half of the earth's 
circumference. 

In the planning careful investigations have been made by means of detailed 
counts and prognostications of the number of subscribers in each block of 
houses. The rapid increase of population in the suburbs and the more and more 
prevalent tendency towards high building in the central parts have, however, 
caused a certain amount of difficulties when carrying out the projects, which 
have to be revised as the work is progressing in order to meet the actual 
requirements. 

The old network has been utilized as far as possible. In certain cases the 
armoured cables have been brought in as main cables in new distribution boxes. 
The majority of cables have, however, been retained as a distribution system 
connected directly to the exchanges. In order to improve the standard of 
insulation and reduce the length of the subscribers' lines, which is often con
siderable, the old boxes of 15—25 pairs are divided up in suitable combination 
in new 10 pairs boxes. 

The new main cables are almost exclusively run in duct work. For this purpose 
new concrete ducts of the L M Ericsson type have been constructed having 
a total of 207 outgoing duct pipes from the five new exchanges and a length 
°f 395 5 0 0 c ' u c t P'Pe meters. The main cabling is run from the exchanges as 
lead covered 600-pairs cables and are terminated in a total of 192 cable distri
bution boxes. These boxes are mounted according to usual methods on the out
side of house walls. To a certain extent, however, they have also been mounted 
indoors, especially when one large building constitutes a complete district, in 
which case boxes have been used specially designed to suit conditions from case 
to case. The secondary cabling runs from the cable distribution boxes, mainly 
as lead covered cables in ducts, mounted on house walls or as aerial cables on 
steel poles. Extensive application has been made of the erection method, spe
cially developed for Latin-American conditions, with combined suspension 
strand for secondary cable and subscriber's single pair cable, described in 
Ericsson Review, Special number, 1943. 

As far as is economically feasible the cabling has been carried out in ducts. 
In connection with alterations and adjustment of roads new concrete ducts are 
laid down lor future requirements. When preparing new districts for building, 
ducts for main as well as secondary cabling is always arranged. This has 
become just as indispensible as running water mains and drain pipes. 
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Memorial tablet 

The new telephone exchange was inaugurated 
on the 28th of December 1948 and to comme
morate this the above tablet was placed in the 
new bui lding. 

The diameter of the conductor for main, secondary and junction cabling varies 
owing to the large geographical distances in the city. In Centro, where also 
the t runk exchange is situated, the entire network is run in 0.5 mm wire. The 
outer districts of Chapinero, Las Cruces and Ricaurte are on the other hand 
connected over 0.6 mm cables. The new junction cables have 0.5 and 0.6 mm 
wires depending on the distance to the Centro exchange. The t runk traffic, at 
present comparatively small, is in certain eases served over cables in the old 
network having 0.9 mm conductors. 

The contract includes material estimated for 30 000 new subscriber's instal
lations. The outdoor wiring for these installations is carried out with the L M 
Ericsson standard lead covered single pair cable, nailed on walls or mounted 
1 in suspenders, and free carrying single pair cables with special suspenders. 
Indoor wir ing is made in the L M Ericsson P V C insulated conductors as 
described in Ericsson Review No 3/1948. 

For larger premises the builder nowadays always provides concealed conduit 
for the telephone wiring. The cables are terminated in special boxes with 
arrangement for connection to the public telephone network. Also smaller 
buildings, sometimes even one-family houses, are often provided with telephone 
conduit. The wir ing is in the latter case brought out to the front side of the 
house to be connected from the nearest cable box. 

Prior to the conversion to automatic system all telephone instruments were 
replaced by the new L M Ericsson bakelite sets of latest design. See description 
in Ericsson Review No 3/1947. As the power supply for the old manual ex
changes differed considerably from the new automatic exchanges, there was, 
however, some risk for excessive voltage. For that reason protective resistances 
were inserted in the main distribution frame for subscriber's lines having a 
resistance below a certain value. 

The erection of the extensive network is carried out under management of the 
telephone administration with Colombian labour. Network experts from L M 
Ericsson are, however, responsible for the technical management. In spite of 
great difficulties due to irregular supply of material and lack of skilled labour, 
the erection work has progressed at such a rate that the network sections can 
be connected as the exchange equipments become completed. 

Commencement of Service 
On the 28th of December 1948 the telephone service in Bogota was transferred 
to the automatic exchanges. This was an opportune moment, as town life is 
almost at standstill over the Christmas holidays and the telephone traffic con
sequently infinitesimal. On January 13th the formal inauguration was celebrated 
in the presence of delegates from the government, the city council and others. 
At the same time the first edition of the new telephone directory was presented, 
the first two annual editions being included in the contract. Since then several 
extensions have been carried out and been put into service, further extensions 
being continued until the contract is completed. 

The great confidence enjoyed by the L M Ericsson automatic system with 
500-line selectors, is illustrated by the fact that in Colombia alone exchanges 
are now installed and on order covering a total of 73 500 subscribers ' lines. 
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New Loudspeaking Intercom 
Telephone 
C G S O D E R B A U M , T E L E F O N A K T I E B O L A G ET L M E R I C S S O N , T E L E S I G N A L W O R K S , S T O C K H O L M 

U.D.C. 621.395.22. 
«Talk instead of walk» is a modern proverb il lustrating how telephoning nowadays 

has become a second nature. The ord inary telephone provides connection to a very 

large number of people - practically everybody — inside or outside an organisa

tion. Apart from this, however, there is an increasing demand for interoffice com

munication equipment, independent of the ordinary telephone system and providing 

instant connection to a limited number of persons — the immediate associates. 

For a long time back L M Ericsson have been able to supply equipment for this pur

pose such as intercommunication telephones, conference telephones and push button ex

tension units for ord inary telephones. For their intended purpose all these are ex

cellent solutions. The loudspeaking intercom telephone differs from the above equip

ment by the loud to loud property. In so far as loudspeaking communication offers 

advantages or is admissable, the loudspeaking intercom is a first class means of com

munication covering a combination of many valuable traffic qualifications. 

The L M Ericsson new loudspeaking intercom, which is operating on direct 
lines, has push button calling', secret conversation, visual engaged signal and 
right of way facilities. 

A loudspeaking intercom installation consists of master instruments and sub-
instruments in different combinations, the more important ones being shown 
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Schematic diagrams of loudspeaking inter
com system with master instruments and 
sub-instruments in different combinations 
A system containing master instruments only, 

maximum 11 sets 
B system containing one master instrument and 

a maximum of 10 sub-instruments 
C system containing master instruments and 

sub-instruments, aloe at ed to one certain mas
ter set; each master set may be connected 
to a maximum of 10 master and sub-instru
ments 

D system containing master instruments and 
sub-instruments, connected to one or seve
ral master sets; each master set may be 
connected to a maximum of 10 master and 
sub-instruments 



Fig. 2 

Master instrument DEL 2301 

in the schematic diagram. Fig. I. In the diagram the lines between the units 
indicate possible connections whereas the arrows signify the directions of the 
calls. The diagrams illustrate the variety of combinations and the adaptability 
of the new intercom for different requirements. The properties listed in the 
first paragraph of this article refer in the first place to the master instrument, 
Fig. 2, but apply partly also to the sub-instruments. Fig. 3. 

In addition to master and sub-instruments an installation includes a common 
amplifier connected to the A.C. mains over an ordinary wall plug. Through 
the mains connection no other power supply is required; no separate batteries 
are required for the microphone feed. The design of the wall terminal strip, 
which at the same time serves as junction box, makes it very easy to connect 
the instrument. The wir ing is, furthermore, carried out in ordinary telephone 
lead covered cable without shielding. All this makes the L ~Sl Ericsson inter
com easy to install, which is a very important qualification. 

Function and Traffic Facilities 
(.'all from a master instrument is made by momentarily pressing the white 
button corresponding to the wanted person. The red engaged signal is operated 
in the calling set and all other master instruments. The green button is then 
pressed down with the left hand thumb, the name of the wanted person is 
called, and the button released waiting reply. From then on the conversation 
is continued, the green speech button being pressed down for conversation 
from the master set and released for speech in the opposite direction. When 

Sub-instruments 

left DEL 1201, r ight DEL 1202 
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the conversation is finished the red release button is pressed, the engaged 
signal is extinguished and the circuit is restored to normal. 

For calls to another master instrument, the engaged signal in this is operated, 
as mentioned above, together with a green call lamp. If the secrecy switch on 
the called set is in operated position a buzzer in the set is sounded. Before 
conversation can commence this switch must be restored to Off-position, the 
microphone loudspeaker then being connected and speech connection established. 
If the switch is in Off-position to start with, conversation may commence 
straight away and no manipulations are required by the called person. The 
latter can carry on conversation without being tied to the inst rument ; he has 
both his hands free and can move about in the room. 

The microphone loudspeaker in the set is very sensitive and the reproduction 
is extremely good even for speech from a distance of 30 feet to the instrument. 
The excellent reproduction is partly due to the elimination of interference from 
the electric mains or from adjacent electrical machinery. 

.V call, on the other hand, to a sub-instrument, operates a green call lamp only 
in this set. There is no engaged lamp or secrecy switch on the sub-instruments, 
h follows that no set can he connected for eavesdropping from another set 
without the green pilot lamp being operated in the called set. 

Call jrom a sub-instrument. As a rule sub-instruments are not provided with 
(all button as generally no calls are wanted from these sets. There is, however, 
one type of sub-instrument which has a call button. A call from such a set is 
received by the master set without buzzer signal irrespective of the position 
of the secrecy switch. The caller cannot listen in to the master set before the 
speech button in the latter has been pressed. For conversation between master 
and sub-instrument the speech direction is always controlled from the master set. 

Secret Calls, right of Way Connection 
The equipment can only be operated by one master instrument at the time all 
other instruments being blocked dur ing that time with exception of sets having 
r ight of way facility. Any master instrument may be provided with right of 
way facility by means of an easy reconnection in the wall terminal strip. A 
master set having r ight of way may disconnect any conversation in progress 
and then make a call to a required station. As the equipment is blocked during 
a call between two sets the conversations are secret and no other sets can be 
connected for eavesdropping. One master set may call several instruments 
simultaneously but this does not mean complete conference facility as a called 
person can only listen to the caller but not to the other connected persons. 

Specification 
Master instruments as well as sub-instruments are intended for desk mounting. 
All sets are provided with 7 feet connection flex and wall terminal strip. The 
instrument as well as the wall terminal strip are provided with mild steel 
covers finished moss-green. 

Master instrument DEL 2301, Fig. 2. The front has a sloping push button set 
containing ten white call buttons, one green speech button, one red restore 
button, a green call lamp and a red engaged lamp. The call buttons not having 
mechanical lock-up are easy and comfortable to operate. The connection to the 
called instrument is maintained electrically. The restoring is also electrical and 
effected by momentarily pressing the restore button. Each row of buttons is 
provided with a designation frame strip, which can be pulled out when changing 
the designations. The instrument contains a microphone loud-speaker, secrecy 
switch, buzzer, connecting relay and call relav. 

Fig. 4 

Loudspeaker RLE 70710 
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There are two types of sub-instruments : 

DEL 1201, Fig . 3 left, having call lamp and containing microphone loud-speaker; 
DEL 1202, Fig. 3 right, as the above but having in addition one call button 
and one restore button. 

Large localities, for instance stores, sometimes require more powerful volume 
and wider range than obtained by the above sets. In such cases the sub-instru
ment may be replaced by a separate loudspeaker, RLE /0~io, Fig. 4, mounted 
on a wall with relay set KFB 10.fr containing call relay and call lamp for 
incoming calls. If calling facility is required from the loudspeaker, which also 
serves as microphone the relay set is replaced by control set KFB 1042, Fig. 5, 
containing additional call button and restore button. 

Fig. 5 

Control set 1042 The amplifier ZGA 3011, Fig. 6, is made for wall mounting and is provided 
with a 32 inch cord with plug for mains connection. Apart from amplifying 
equipment the set contains relays for speech direction, blocking, rest condition 
and restoring. The mains transformer in the amplifier has tappings on the 
Up-side for n o , 125, 135, 130, 220 and 240 V A.C. mains. The different 
voltages are selected by means of a voltage switch in the set. The Down-side 
of the transformer has a separate winding for the operating voltage required 
for relays, lamps and buzzers in the installation. The amplifier contains ordinary 
standard wireless valves. Through the rest condition relay the power con
sumption is reduced and the life of the valves is increased. To eliminate hum
ming the input transformer in the amplifier has been thoroughly screened. T h e 
small potentiometer balancing the two branches in the network relative to ear th 
eliminates, with correct adjustment, interference, which may be caused by 
adjacent electrical machinery. 

The amplifier components are mounted on an aluminium lacquered mild steel 
chassis provided with a terminal block at the bottom end for the incoming cable, 
Fig. 6 right, and is enclosed in an aluminium lacquered mild steel cover. T h e 
terminal block projects outside the main cover and is protected by a separate 
lid. The front of the cover has an aperture for volume control, switch and pilot 
lamp, which all are easily accessible and visible from the outside. 

Ampli f ier ZGA 3011 
r ight wi th cover and terminal lid removed 
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The power consumption for the amplifier in operation is 50 watts and at rest 
32 watts. The output at 1000 cycles is approximately 3 watts. The valve equip
ment comprises one first stage amplifier valve 6SL7, an output valve 6V6GT 
and a rectifier valve 6XS-

The Network 
As indicated above the erection of the network is a very simple matter, as the 
wall terminal strips for the instruments, Fig. 7, also serve as junction boxes 
for the network. This is run in ordinary lead covered telephone cable from set 
to set through the whole installation. 

W a l l terminal strip 350983 
r ight with cover removed 

90 



Frame W o r k Design for Tele
phone Exchanges 
N A N D R E , T E L E F O N A K T I E B O L A G E T L M E R I C S S O N , S T O C K H O L M 

Racks and cable ladders in an automatic 
"telephone exchange 
old method with bolt and unit assembly 

Racks and cable ladders in an automatic 
telephone exchange 
new method with friction clamp assembly 

U . D . C . 621 ,305 .722 

T o p g i r d e r s , t ie bars and cab le l adde rs f o r t e l ephone exchanges have a l w a y s presented 

ted ious p r o b l e m s f o r the e n g i n e e r as w e l l as the f r a m e shop a n d the e rec to r . W i t h 

the t r a d i t i o n a l nut and bol t me thod each p lan t must be e n g i n e e r e d i n d i v i d u a l l y a c c o r d 

ing to the v a r y i n g shapes of the e x c h a n g e p remises . T h e f o l l o w i n g a r t i c l e g ives an 

accoun t o f a me thod n o w p rac t i sed by T e l e l o n a k l i e b o l a g e t L M Er icsson , the f r a m e 

w o r k be ing assembled by means of f r i c t i o n c l a m p s . By th is m e t h o d a d e s i r a b l e s tan

d a r d i z a t i o n and s i m p l i f i c a t i o n is o b t a i n e d w i t h r e g a r d to e n g i n e e r i n g lay out as 

w e l l as p r o d u c t i o n a n d e r e c t i o n . 

The racks 111 a telephone exchange, containing selectors, relays etc., are as 
a rule ar ranged in rows and joined together by top and bottom girders. The 
various rows of racks are secured by means of tie bars t ravers ing the top 
girders. The cable ladders required for the wir ing between the racks are 
mounted on the top girders and the tie bars. The dimensions of the frame 
work components are, however, individual for practically every plant depending 
on the premises and the circuit conditions. The engineering of these com
ponents, simple enough in themselves, is complicated and often results in delay 
in deliveries. 

The floor plans are seldom alike for two exchanges, as they depend on the 
shape of the exchange building. Top and bottom girders, tie bars and cable 
ladders vary, therefore, considerably for different exchanges. Individual draw
ings must be prepared for the drilling of holes required for bolt mounting, 
making standardization extremely difficult. Fig . 1 and Fig. 3 show an auto
matic telephone exchange where the frame work components are assembled 
with bolts. All bottom and top girders, tie bars and side bars for the cable 
ladders are provided with a large number of holes for the joining of the racks 
and the fitting of supports, angles, extension bars, fuse holders, rungs etc. Some 
of these components cannot be completed in the factory but have to be cut to 
size and provided with additional boles on site. Sometimes they have to be 
remade owing to the customer's building drawings being incomplete or even 
incorrect. Walls or doors may have been altered without notification, since 
the original drawings were made, or exact dimensions may be missing. The 
cable ladders often have to be altered or diverted — round a pillar, under 
beams, piping or ventilation shafts, past panels for the electric mains, radiators 
etc. The erection of racks and cable ladders will under such circumstances be 
very tedious and require excessive time and labour. Delays and dislocation 
in the installation work is often caused by these modifications and other diffi
culties resulting from individually engineered frame work constructions. 

Frame W o r k Components with Friction Clamps 
In order to overcome these unpredictable conditions in a rational manner, 
standard units have been designed for top girders, tie bars and cable ladders. 
These units are manufactured without holes for assembly and are joined by 
means of friction clamps of different kinds depending on the specific purpose. 
Fig. 2 is a main view showing the application of the new method. It will 
be seen that the top girders are fixed to the top of the racks by means 
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Joints and assembly according to the old 

method 

the cabling is laced to Ihecable ladders 

The new type friction clamps 

a f ix ing top girder to f rame column 
b jo in ing top gi rder or tie bar 
c jo in ing side bar on cable ladder 
d, e f ix ing rung on cable ladder and pi l lar for 

cable path (see also Fig. 7, centre), d shows 
the top part of a pi l lar 

f support for cable ladder 
g f ix ing row ladder to side ladder 
h f ix ing top gi rder to tie bar 

of bolts and clamping plates or brackets. Top girders and traversing tie bars 
are joined by means of brackets and plates, Fig. 5, left. 

The rungs in the cable ladders were previously made out of round rod with 
a tapped hole at each end. These are now replaced by mild steel strips bent 
lengthways to a U-section and clamped on to the side bars of the ladder. 
If the position of some rungs should be inconvenient or if they are obstructing 
the passage for the cables down to the racks, they can easily be moved along 
the ladder. 

The supports carrying the cable ladders are fixed to the top girders and the tie 
bars by means of clamping brackets. The top ends of the supports are each 
provided with a slot which engages the side bar of the ladder. With a slight 
twist on the supports the cable ladder will be just as firmly secured as with 
bolt and nut. 

Cable ladders are joined with two U-shaped channels embracing each side bar. 
The channels are clamped together by bolts and nuts and the friction is holding 
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Joints and assembly according to the new 

method 

the cable ladders have space for addit ional cab
ling required for extensions 

Detail view of cable run over side of 

ladder 

The cable ladder is provided with a wooden 
strip protecting the cable f rom the sharp edge 
of the side bar. 

Fig. 7 x 7524 

Detail views 

left, cabling running on separate levels: upper 
cabling running on supports fo be lowered when 
final capacity has been reached in lower cabling, 
centre: cabling drawn according to the new 
method, r ight: joint on cable ladder rising from 
lower to higher level 

the liars firmly together. Joints on top girders or tie bars arc made in a 
similar manner, the clamping pieces being somewhat different in shape. 

Instead of lacing the cables, the new cable ladders are provided with vertical 
pillars which are clamped on the rungs in pairs. The cables are drawn in the 
path formed between these pillars. When the cabling is completed and adjusted, 
the pillars are joined in pairs by a traversing tube, which is pressed down 
over the cabling and clamped in position. In this way the tube, the pillars and 
the rung form rectangular frames conveniently spaced along the cable ladders 
and holding the cabling together. The vertical pillars are in places higher than 
the cabling, allowing space for additional cabling in case of extensions to 
the exchange. 

In certain cases, however, the nature of the cabling may necessitate use of 
the older method of lacing the cables to the cable ladder. 

Through the introduction of the clamping method of erection it is possible to 
manufacture a great number of required components for stock. By imagination 
and judgement a considerable number of ingenious combinations may be ob
tained, temporary as well as permanent. Fig. 7, left, shows an instance where 
the cables have to be drawn on separate levels. When the cabling on the lower 
level through extensions has reached its final capacity, the upper cabling may 
be lowered to bring it in its correct position. 

With this new method the engineering time for frame work construction is 
considerably reduced. Frame shop production and erection has similarly been 
simplified, and it is fairly easy to make alterations, which for one reason or 
another may be required, without replacements or extensive modifications to 
the material already on site. 
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L M Ericsson's Factories 
S E K L U N D , T E L E F O N A K T I E B O L A G E T L M E R I C S S O N , S T O C K H O L M 

r . l >.('. 01.1.5 I. M Ericsson 

Telefonaktiebolaget L M Ericsson has its seat in the Swedish head factory of the group 

at Midsommarkransen, Stockholm, which was taken into service in 1940. 

The acquisition of this up-to-date plant provided considerably augmented facilities 

of manufacture compared with those available in an old factory plant situated in 

the central part of Stockholm. The rapid expansion of the undertaking, however, 

soon made it imperative still further to increase capacity, and this was done by 

finding accommodation for certain sections of manufacture in new factories, some 

in Stockholm and some in other towns of Sweden where facilities for rational manu

facture were to be found, not least as regards supply of labour. 

The present article gives a brief account of the head factory at Stockholm and the 

branch factories attached to it. 

The factory erected by Telefonaktiebolaget L M Ericsson in the eighteen 
nineties at Thulegatan in Stockholm was at the time a pattern plant. The 
undertaking grew rapidly and reconstructions and additions had constantly to 
be made during the following decades. When around the nineteen thirties the 
limit of what was possible in this direction was reacted, operations must be 
moved to a new factory, which had already been planned and this was ready 
for occupation in 1040. at Midsommarkransen, Stockholm. The new premises 
not only provided a very appreciable gain of space — the floor space was 47 % 
more — but moreover benefits regarding light and pleasant conditions, such 
as it is impossible to express in figures, were obtained. 

The establishment at Midsommarkransen has a floorspace of 78000 m- and, 
in addition to the manufacturing workshops, offices and laboratories, it houses 
the central administration organs of the LAI Ericsson group. Jt is arranged 
in one low block for heavy industry, the low block, and a more lofty block 
for lighter industry, the high block, these being separated from each other by 
a drive 9 metres wide, though they communicate with each other on an upper 
floor by three communication passages. Besides these two blocks, together 
covering an area of 130 X 230 metres, there is a separate office and laboratory 
building with the 72 m high wireless tower, designed for research as well as 
practical operation in the field of short wave wireless. 

The high block is built around two large courtyards and on its two lower 
floors it provides space for assembly departments, test rooms and storerooms for 
components. The top floor houses the offices and a number of laboratories. The 
low block, consisting of a single storey construction, is mainly given up to a 
large machine hall with over 10 000 m-' floorspace. Here all heavy processing 
and manufacture such as pressing, turning etc. is carried on. 

In this connection it may be mentioned that L M Ericsson's automatic lathe 
department is the largest in Scandinavia; the pressing and turning departments 
have a manufacturing capacity of some 5 700 000 components per week. 

The factory at Midsommarkransen was probably at the time of erection the 
largest industrial building in Europe and it did seem that the space it made 
available would be adequate for a quite extensive expansion of the business. 
Nevertheless, when the second world war ended it was found that the demand 
for L M Ericsson's products was so great that it could not be anything like 
satisfied without very considerable extension of premises and machinery. Such 
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extension, owing- to the difficulty in obtaining a sufficient supply of labour, 
could only be partially arranged in Stockholm, where in 1947 a new telesignal 
factory was opened at Grondal. 

In many respects it would have been preferable for the undertaking if the new 
factory premises required could have been put up in the neighbourhood of the 
head factory. The shortage of labour in Stockholm together with the general 
tendency, directly encouraged by the authorities, to decentralize industry were 
more important considerations. The Company therefore looked round for 
facilities for founding branch factories in other parts of the country and 
gradually agreements were reached with the local authorities at Karlskrona, 
Soderhamn and Katrineholm and in these towns the larger branch factories 
of L J\I Ericsson have been located, each factory being devoted to a special 
side of manufacture. 

Complete particulars of L M Ericsson's comprehensive manufacturing pro
gramme covering must fields of teletechnics is outside the scope of this brief 
account. While the chief weight as regards manufacture lies of course in the 
sphere of telephony, in which the undertaking's contributions are widely known, 
not least in the field of automatic telephony, yet as suggested above many other 
branches of manufacture have been taken up in the course of time. Thus L M 
Ericsson manufactures in its own workshops, or in those of companies be
longing to the group, all kinds of telesignalling material, electric measuring 
instruments, fire and burglar alarm installations, wireless receivers, machines 
for material testing, appliances for production control, time recorders, besides 
cable and wire for telephone purposes. 

At the head factory it is mainly telephone switchboards, automatic and manual, 
that are produced, besides a certain amount of signalling material. 

T h e manufacture of telephone instruments is done in the factory at Karls
krona, which with its 12 500 m- of floorspace is the largest of the branch 
factories. The ultramodern moulding compression department at the Kar ls-

The new plant at Midsommarkransen, 
Stockholm 



Some views of the L M Ericssons 

factories 

Head factory 
Left: View of the automatic lathe department, where 
150 mi l l ion components are manufactured annually; 
below, assembly of crossbar switches. 

Left: Winding of 
coils for telephone 
instruments etc.; be
low: Before leaving 
the factory every 
500-line selector is 
checked in this auto
matic testing set. 

Left: Press tools, dr i l l j iggers, lathe fixtures 
etc. are made in the tool department. 

Below: The assembly and adjustment of telephone relays is 
done on light airy premises. The work calls for great ex
perience and accuracy. 



Branch factories 
Cable works, Alvsjo 

produces telephone and signal cables, telephone and 
switchboard flexes besides other weak current wi r ing 
mater ia l ; left, texti le insulation of cables 

Above: Adjusting call meters; 

Right: Factory at Kar lskrona 

with a manufacturing programme including the 
assembly of telephone components 

Above: Telesignal factory, 

Grondal 

producing telesignal materia! such 
as f i re a larm telegraphs, f ire alarms, 
centralographs, time recorders and 
devices for audible and visible signal 
installations ^ ^ ^ ^ 

Left: Factory at 

Soderhamn 

producing telephone 
dials, call meters etc. 

Below: Factory at 
Katrineholm 
producing relays, 
coils, gear-wheels 
and stocks, dies and 
taps 



Section of the west front 
showing the recently erected office and laboratory 
building and the 22 storey radio tower; in the 
foreground the well laid out sports ground 

The sick clinic 
at the head factory, Midsomrnarkransen, com
prises, among other things, a complete X-ray 
installation 

krona factory, dealing' with the manufacture of the instrument cases for L M 
Ericsson telephones, constitutes one example of the excellent resources at the 
disposal of the factory. At these workshops, complete telephone instruments 
are manufactured, except for the dials which are made at the branch factory 
in Sdderhamn. The Soderhamn factory also has on its manufacturing pro
gramme apparatus equipment for manual telephone switchboards and certain 
special relays. Finally the largest winding department of the undertaking is 
located at the factory in Katrineholm. 

In the neighbourhood of the head factory are situated the L M Ericsson tele-
signal factory which has taken over the manufacture of telesignalling material, 
and also the company's cable works at Alvsjo, producing the cable and wire 
required by the undertaking. 

Of the 13000 or more persons employed by the Swedish undertakings alone 
of the Ericsson group, some 5 200 are at present engaged at the head factory 
in Midsommarkransen and about 2600 at the branch factories working under 
the head factory. As a comparatively large part — approximately 30 % — o t 

the labour is female, there have been established a number of children's day 
nurseries for the benefit of mothers working for the undertaking, where the 
children are looked after by trained children's nurses and are under constant 
medical supervision. 

The founder of the undertaking. Lars Magnus Ericsson, was one of pioneers 
in Swedish industry in the social field and great efforts have always been 
made for the benefit of the employees. Proper sick care, thrift offices and 
athletic and club amenities supported by the firm may be mentioned in this 
connection. On the extensive site where the head factory is built there is a 
spacious, well laid out area for sports and games, comprising football ground, 
l imning tracks, jumping space, tennis courts etc. In the more cultural sphere 
there are facilities for an orchestra 45 men strong, two choirs, an amateur 
theatrical society, an ar t society and others. 

The remaining 5 500 or more person-, in the service of L M Ericsson in 
Sweden are employed by the undertakings belonging to the group and working 
under their own names. It is intended in future numbers of Ericsson Review 
to give brief accounts of these undertakings as well. 
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SRA Loud-speakers 
U.D.C. 621.;395.623 

Nothing new of a revolutionary character has come to light in the loud-speaker 

field in the last few years. This does not mean that the loud-speaker designers have 

been idle. As a matter of fact, intensive work has been going on continuously in 

the laboratories in efforts to improve and simplify loud-speakers. 

At Svenska Radioaktiebolagef, research has been proceeding for a couple of years on 

new and up-to-date premises which have been made available by the removal of 

manufacture to the factory at Hudiksvall . 

The main object has been to raise the sound quality, reduce the percentage of re

jects in manufacture by more adequate production methods and raise the reliabil i ty 

of the loud-speakers. Study of the latest discoveries in paper pulp research has 

enabled the designers to give the best form for sound reproduction to the dia

phragm and the use of new apparatus has led to appreciable augmentation of produc

tion capacity. 

A complete description of the design and method of manufacture for loud
speakers generally was given in an earlier article appearing in Ericsson Review 
No 1/1945, and it will therefore suffice now to furnish some explanatory text 
ior certain new terms in the table below. This table shows the types of S R A 
loud-speaker systems, Fig. 2, now being made for sale by Svenska Radio-
aktiebolaget. 

The second column of the table gives the overall size of the loud-speakers in 
both cm and inches. This has been done to allow of easier comparison of these 
loud-speakers with those of other countries. 

Max. load, column 3, is given by two figures. The lower one refers to music 
reproduction with full register, the higher to reproduction of speech, i. e. with
out bass. It is the lower register, the bass, which imposes the greatest strain 
on the cone. 

Technical data for 

H P 
H P U 
H P 
H P 
H P U 
H P 
H P 
H P U 
H P 
H P 
H P U 
H P 
H P U 

type 

7 1 0 / 2 0 
7 1 0 

713 /4 
7 1 3 / 2 0 

7 i 3 
9 1 8 / 4 
9 1 8 / 2 0 
9 1 8 

1 0 2 1/4 
1 0 2 1 / 2 0 
1 0 2 1 
1 2 3 0 
1 2 3 0 

SRA 1 oud-speaker systems 

size 

em 

1 0 
1 0 

1 2 . 5 
1 2 . 5 
1 2 . 5 
1 8 . 5 

1 8 . 5 

18.5 
2 1 
2 1 
2 1 
30.5 

(inch) 

(4) 
(4) 
(5) 
(5) 
(5) 
(7-5) 
(7-5) 
(7-5) 
(8-5) 
(8.5) 
(8.5) 
( 1 2 ) 

m a x . 1 

load 

w a t t 

0 . 5 — 1 

0 . 5 — 1 
1 — 2 
1 — 2 
1 — 2 

5 — 6 
5 — <~> 
5 — 6 
7 — 9 
7 — 9 
7 — 9 

15 — 2 0 
15 — 2 0 

induction 
in air 

gaP 
Gauss 

7 0 0 0 
7 0 0 0 
7 0 0 0 
7 0 0 0 
7 0 0 0 
9 0 0 0 
9 0 0 0 
9 0 0 0 

IO OOO 
IO OOO 
I O OOO 
I 2 OOO 
I 2 OOO 

tota l 
flux in 
air gap 

1 7 0 0 0 

3 0 0 0 0 

4 7 0 0 0 

1 2 0 0 0 0 

voice coil 
imped

ance 
a t 400 c/s 

ohm 

2 0 

2 0 

4 
2 0 

2 0 

4 
2 0 
2 0 

4 
2 0 
2 0 

8 
8 

useful 
cone dia

meter 

m m 

86 
86 

1 1 4 

1 1 4 
1 1 4 

1 7 2 

1 7 2 
1 7 2 
199 
199 
199 
2 75 
275 

( 2 0 ) 

( 2 0 ) 

loud-speaker 
transformer 

matching 
impedance 
a t 400 c/s 

ohm 

1 0 0 0 3 0 0 0 

1 0 0 0 3 0 0 0 

f (20) I OO 5 0 0 I OOO 
\ 3 5 O O 4OOO 65OO 

7 0 0 0 

7 0 0 0 

3 0 0 0 
7500 

/ ( 2 0 ) 1 0 0 5 0 0 1 0 0 0 2 0 0 0 
^ 3 5 0 0 4OOO 65OO 75OO 
/ ( 8 ) 1 2 5 1 6 5 2 5 0 5 0 0 
\ i 2 5 0 2 5 0 0 

connection 
to loud
speaker 

ou tpu t = 
50 V 

soldering 
t ag 3—4 

soldering 
tag 1 — 2 

soldering 
t a g 4 — 5 

soldering 
t ag 1—3 
soldering 
tag 2 — 3 

1 The lower figure refers to reproduction with full register, the higher with smaller bass register. 
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Dimensioned sketch of permanent dynamic 
loud-speaker HPU-2130 

ec. 

2 
2 

a 
97 
97 

125 
125 
125 
186 
186 
186 
213 
213 
305 
305 

b 

108 

145 

190 

— 
— 
— 

c 
55 
55 
60 
60 
60 
82 
82 
82 

108 
108 
160 
160 

Induction in the air gap, measured in Gauss, is an expression often misused 
by loud-speaker makers. A loud-speaker may have a high Gauss figure, without 
necessarily being a particularly good loud-speaker. The magnetic induction is 
measured by the number of lines of force t raversing the air gap per unit area. 
By decreasing the length of the air gap and making the a rmature of thinner 
iron, it is possible to increase the induction up to a certain limit while using 
the same magnet. But the short air gap only allows limited movement of the 
cone, the voice coil then moving outside the air gap for the larger amplitudes. 

A fairer measurement of a loud-speaker's quality is the expression of the total 
flux of lines of force in the air (jap (column 5). This figure is arrived at by 
taking the product of the induction and the area. The area is then equal to the 
length of the air gap multiplied by the circumference of the hole. To raise the 
total flux it is always necessary to use a magnet of higher energy. The loud
speaker will then be more sensitive and will stand higher outputs. But, of 
course, the better magnet involves greater cost. 

The standard impedance in the cone coils of the S R A loud-speakers has so far 
been 20 ohm. Many customers would like to buy this loud-speaker but would 
like also to connect them to any kind of receiver. Often these have an output 
impedance of 4 ohm and the S R A loud-speakers will in future also be made 
for this impedance. 

Column 6 contains figures designating the useful cone diameter. Several book
lets about loud-speakers talk of loud-speakers measur ing so or so many inches 
1,1 diameter. Generally no account is taken of how large a part of this diameter 
is required for glueing the cone to the chassis-edge, fixing devices etc. It is 
more correct therefore also to state how large the acting cone diameter is, that 
is the part of the cone which oscillates freely. S R A loudspeakers have large 
useful cone diameter in relation to the side of the chassis, as the glueing edge 
is only 4—6 mm wide. 

The normalized output voltage may be obtained in various ways. The most 
common way is to provide the amplifier with a feedback so that the open 
circuit voltage ( i . e . at the load) does not exceed the double value of the 
voltage at full load, the input voltage to the amplifier in both cases being the 
same. The following example will serve to make this clear : If a 10 W amplifier 
delivers an output of. say. 4 W , equivalent to 30 V output voltage, and 8 loud
speakers are connected, that will represent 0.5 W per loud-speaker. If 7 of the 
loud-speakers were disconnected the remaining loud-speaker could not get 
higher voltage than 2 ■ 30 V = 60 V, equivalent to i.S W. Another way, rather 
more difficult to arrange, is the insertion with each loud-speaker's disconnection 
of an equivalent resistive load by means of a switch. The stabilization of output 
voltage may of course also be obtained by substitution of resistances for dis
connected speakers. 
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Normalized Output Voltage 
To simplify the installation and to obtain an upward limit for the output voltage, 
modern amplifier equipment is arranged for normalized voltage. This means 
that the output voltage will — within certain limits — be maintained constant 
even if the load is changed by varying the number of loud-speakers connected. 
This output voltage, according to »Swedish proposed standards for sound distri
bution equipment* is fixed at 50 Y, when the amplifier is working with nominal 
output. The resulting load impedance must, of course, not fall below the ampli
fier's nominal output impedance, as otherwise distortion would arise at maxi-

mum output. (Nominal output impedance is defined by when W is the 
XV 

rated output of the amplifier.) 



Fig. 2 

SRA loud-speaker system 

Fig. 3 
SRA loud-speaker 

Matching 
When planning a loud-speaker plant there is first computed the power utilized 
at the various outlets. The amplifier's output is arranged to correspond to the 
total power computed for the different loud-speakers. 

The S R A loud-speakers for sound distribution systems with amplifiers from 
10 W and more are always equipped with universal transformers giving several 
possibilities of choosing the value of the matching impedance. A label on the 
transformers gives directions how connections are to be made. 

If the normalized voltage is fixed at V volts and if the loud-speaker is to handle 
W watts the matching impedance should be 
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on the transformer for the following impedances: ioo, 500, 1000, 3000, 3500, 
4000, 6500, 7500 ohm. The nearest value for which connection should be made 
is therefore 1000 ohm. 



Fig. 4 
Connection diagram for SRA volume control 

Volume Control 
At certain outlets loud-speakers with volume control are required and there 
must also be the facility of cutt ing out the loud-speaker. In private houses where 
one or more extra loud-speakers are connected to the wireless receiver, loud
speakers without t ransformers are used. The receivers have as a rule an extra 
loud-speaker terminal matched to 4 or 20 ohm. The S R A loud-speaker. Fig. 3, 
is suitable for use as such an ext ra loud-speaker. The system is an HP 713 
fitted in a wooden case of small dimensions and provided with SR A volume 
control. This volume control is coupled in to the loud-speaker system as per 
Fig. 4 to left. The resistance (.1/) for 100 ohm acts as potentiometer and the 
25 ohm resistance ( w ) is fixed. When the volume control is in zero position 
this resistance replaces the loud-speaker. This means that there will always be 
an approximately constant load on the wireless receiver's output transformer; 
and the sound intensity is not altered on the receiver's own loud-speaker by 
variation of sound intensity in the ext ra loud-speaker. 

The S R A resistance can also be employed with loud-speakers having universal 
transformers for connection to sound amplifying plants, the resistance being 
then inserted between the transformer and the loud-speaker. Fig. 4 at right. 

For loud-speakers connected to amplifiers with normalized output voltage the 
volume regulation can be done over a choke coil (D) having 8—10 tappings. 
A switch is used to increase or decrease the voltage over the transformer. 

W h e n the loud-speaker plant is combined with an order giving plant, there must 
be facility of reaching the staff concerned with the orders, even if a volume 
control is in zero position, i. e. switched off for music. For this purpose there 
is employed a 3-wire system as per Fig. 5. The amplifier is connected by the 
circuit a—b. c is an auxil iary wire which runs to a switch. If b is connected 
to c the music circuit is in operation and the sound intensity of the loud-speaker 
can be regulated over the choke coil D, but if a is connected to c the order 
circuit is in operation and it is not then possible to shut off the loud-speaker. 

The SRA loud-speaker systems may also be used as microphone. For manager's 
telephones, for instance, the microphone loud-speaker is convenient owing to 
its being unaffected by varying distance from the person speaking. 

Skeleton diagram for combined music 
and order-giving plant 
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Sealing Ends of Rubber 
O L O T T I G E R , S I E V E R T S K A B E L V E R K , S U N D B Y B E R G 

U.D.C. 621.315.687.2 
A new type of sealing end for paper-insulated cables has been put on the market 

by Sieverts Kabelverk. The sealing ends are manufactured of synthetic rubber. They 

are made in three types, GEI, GTI and GFI, and intended for indoor use. 

There has often been need of a sealing end with smaller dimensions which is 
more adaptable than ordinary sealing ends with a body of cast-iron and 
insulators of porcelain. It is true that there exist sealing ends, where the paper 
insulation is surrounded by a cover of impregnated fabric tapes, but the 
applying of the tapes is time-consuming and requires considerable skill in 
order to secure a good result. The aim during the design of the new sealing 
ends has been to get small dimensions and a simple procedure of fitting. In 
the new sealing ends, an oil- and air-resistant synthetic rubber with good 
electrical properties has been used for the body as well as for the insulators. 

To a limited extent, sealing ends of rubber were manufactured already before 
the last war. Due to the difficulties during the war of gett ing cast-iron details 
and porcelain for ordinary sealing-ends, the manufacture grew to a greater 
and greater extent. 

The sealing ends of rubber are intended to be used in dry in-door premises. 
They are made for single-, three- or four-core cables and for up to 10 kV 
rated voltage. 

Single-core Sealing End GEI 
Sealing ends of rubber for single-core cables are shown in Fig. 1. The sealing 
end to the left is intended for small cable areas and the one to the r ight for 
greater areas. The sealing end consists mainly of a rubber tube and a top device. 
The tube is tightened to the cable sheath and to the top device by means of 
hose clips. The rubber tubes and the top devices are made with certain standard 
diameters. In order to neutralize great differences between the diameters of 
the tube on the one side and the sheath and the top device on the other side, 
cylindrical rubber packings are used between them. 

For the smaller areas the top device consists of a copper cap and a contact 
plate, the latter being shaped as a clamp with two straps. The desired contact 
between the conductor and the top device is secured by drawing the straps so 
hard that the copper cap is deformed. According to the special requirements, 
the contact plate may be fitted either parallel with or at r ight angles to the 
cable, as may be seen from Fig. 2. For greater areas the top device consists 
of a type of cable lug. which is soldered to the conductor. The lug is so shaped, 
that the rubber tube can be put in place after the soldering has been made. 

Multi-core Sealing End GTI and GFI 
A sealing end of rubber for multi-core cables is shown in Fig. 3. It consists 
of a number of single-core sealing ends, corresponding to the number of cable 
cores, completed by a common body and a branching device. The body is made 
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Sealing end of rubber for single-core cable 
left, for cable of smaller area; right, of greater 
area 



Fig. 3 

Sealing ends of rubber GTI 
fitted in a switchgear plant 
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of rubber and tbe branching device of metal. The body is tightened to the 
cable sheath as well as to the branching device. If there is a great difference 
in diameter between the sheath and the body, a cylindrical rubber packing is 
used between them. The branching device has three or four openings, due to 
the number of cores of the cable. The rubber tubes, which surround each core, 
are slipped on the branches and fixed by means of hose clips. 

The insulation of those parts of the insulation which pass the branching device 
is reinforced by means of oil-cloth tapes. 

The sealing ends are pressure-t ight and dimensioned for a rated pressure of 
2 kg/cm-. The rubber tubes are delivered in certain standard lengths. In some 
cases, it may be desirable to fit the sealing ends with cable cores of different 
lengths, see Fig. 3. For this purpose, the tubes may, on special request, be 
delivered with greater lengths than the standardized length. 

The distances between phases and earth as well as between phases are fixed 
in an ordinary sealing end with rigid bushings. In a sealing end of rubber 
with its flexible cores this is, however, not the case. When fitting a multi-
core sealing end, it is therefore necessary to make sure that the air distances 
between phase and earth and between phases are not smaller than the prescribed 
values for the rated voltage in question. Owing to the flexible cores it is also 
necessary to pay attention to the length of the cores and the fixing of the top 
device in order to avoid difficulties during short-circuits. 

A special earthing device is used for the ear thing of the cable sheath and the 
armouring. This device consists of a flat multi-conductor copper wire, the one 
end of which is connected to the sheath and the a rmour ing by means of hose 
clips. The other end is connected to earth. 

Sealing end of rubber for three-core cable 



U.D.C. 621.395.343(861) 

A N D O , B, F U N C K E , S & S T E I N , A: New Telephone Installation in 
Bogotd. Ericsson Rev. 26 (1949) No. 3 pp . 7 4 — 8 5 . 

On the 28th of December 1948 automatic exchanges for 20 000 subscribers 
were put into service in Bogota, the capital of Colombia. This is the first 
instalment of a telephone installation contracted by Telefonaktiebolaget 
L M Ericsson covering automatic telephone exchanges for 40500 subscri
bers along with telephone instruments and network material. 

The article gives a description of the new installation. 

U.D.C. 621.395.22 

S O D E R B A U M , C G: New Loudspeaking Intercom Telephone. Ericsson 
Rev. 26 (1949) No. 3 pp . 86—90. 

Description of design, function and traffic facilities of the L M Ericsson 
new intercom telephone. 

U.D.C. 621.395.722 

A N D R E , N: Frame Work Design for Telephone Exchanges. Ericsson Rev. 
26 (1949) No. 3 pp . 9 1 — 9 3 . 

An account of a method practised by Telefonaktiebolaget L M Ericsson, 
the frame work being assembled by means of friction clamps, a method 
giving a desirable standardization and simplification with regard to en
gineering lay out as well as production and erection. 

U.D.C. 061.5 L M Ericsson 
E K L U N D , S: L M Ericsson's Factories. Ericsson Rev . 26 (1949) No. 3 
pp . 94—98. 

A brief account of the head factory of Telefonaktiebolaget L M Ericsson 
at Stockholm and the branch factories attached to it. 
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T h e E r i c s s o n G r o u p 
A s s o c i a t e d and C o o p e r a t i n g E n t e r p r i s e s 

EUROPE 

Ceskoslovensko »Ericsson» Elektro-
technickd Kommanditni Spolecnost 
Scholia & spol. 

D a n m a r k L M Ericsson A/S 
Telefon Fabrik Automatic A/S 
Dansk Signal Industn A/S 

Espafia Cia Espanola Ericsson, S. A. 

France Societe des Telephones Ericsson 

G r e a t Br i ta in Swedish Ericsson Com
pany Ltd 
Production Control (Ericsson) Ltd 
Ericsson Telephones Ltd 

I ta l i a Setemer, Soc. per Az. 
SIELTE, Soc. per Az.— Impianti Elettrici 
o Telefonici Sistema Ericsson 

F. A . T . M. E. Soc. per Az. — Fabbrica 
Apparecchi Telefonici e Materiale Elet-
trico Brevetti Ericsson 

S. E. T. Soc. per Az. — Societd Esercizi 
Telefonici 
Neder land Ericsson Telefoon-Maat-
schappij, N. V. 

N o r g e A/S Elektrisk Bureau 

A/S Industrikontroll 
A/S Norsk Kabelfabrik 

Suomi O/Y L M Ericsson A/B 
Sverige Telefonaktiebolaget 
L M Ericsson 
AB Alpha 
AB Ermex 
AB Rifa 
AB Svenska Elektronrdr 
LM Ericssons Driftkontrollaktiebolag 
L M Ericssons Forsdljningsaktiebolag 
LM Ericssons Matinstrumentaktiebolag 
LM Ericssons Signalaktiebolag 

E U R O P E 
Belgique £lectridte et Mecanique 
Suedoises 
Bulgaric M. Chichkoff 
Eire E. C. Handcock. M.I.E.E. 

Grece »ETEP», S.A. 
Portugal Sociedade Herrmann Ltda 

A S I A 

China The Ekman Foreign Agencies 
Ltd 
The Swedish Trading Co. Ltd 

I ran Irano Swedish Company A.B. 

Israel Jos. Muller, A. & M. 
Pakistan International Traders 
Philippines Koppel (Philippines) Inc 

Saudi A r a b i a Mohamed Fazil Ab-
dulla Arab 
T h a i l a n d The Borneo Co., Ltd 
Syrle et Liban Swedish LevantTrading 
T i j rk iey Genel SanayiTechizati T.A.O. 

Praha f, Male ndmesti 1 

Kebenhavn V, Trommesalen 5 
Kebenhavn V, Amaliegade 7 
Kebenhavn-Vanlase, Skalbakken 10 

Madrid, Conde de Xiquena 13 

Colombes (Seine), Boulevard de la 
Finlande 

London, W.C. I, 329 High Holborn 
London, W.C. I, 329 High Holborn 
London, W.C. 2, 22 Lincoln's Inn 
Fields 
Milano, corso Matteoti 3 

Roma, via Appia Nuova 572, C.P. 24 
(Appio) 

Roma, via Appia Nuova 572, C.P. 25 
(Appio) 
Napoli, Palazzo Telefoni, Piazza No-
lana, C.P. 274 

fti'j'cn (N. Br.) 
Oslo, Middellhunsgate 17, P. B. Mj 
2214 
Oslo, Teatergatan 12 
Drammen 

Helsinki, Fabianinkatu 6 

Stockholm 32 
Sundbyberg 
Soina 
Ulvsunda 
Stockholm 20 
Solna 
Stockholm, Kungsgatan 33 
Ulvsunda 
Stockholm 32 

Bruxelles, 14 Rue van Orley 
Sofia, 36 Rue Debnkoglou 
Dublin, C S, Handcock House, 17 Fleet 
Street 
Athenes. 41 Rue W . Churchill 
Lisboa, Calcada do Lavra 6 

Shanghai, 185 Yuen Ming, Yuen Road, 
P.O.B. 855 
Hongkong, Prince's Building, Ice 
House Street 
Teheran, Khiabane Sevom Esfand 
No. 201 
Haifa, 37 Kingsway, P.O.B. 243 
Karachi Electric House, P.O.B. 362 
Manila, Boston and 23rd Streets. 
Port Area 

Jeddah 
Bangkok, Chartered Bank Lane 
Beyrouth, Place de I'Etoile, B.P. 931 
Istanbul, Hezaren Caddesi. No. 77, 
Galata PK 1455 

Mexikanska Telefonaktiebolaget Erics
son 
Sieverts Kabelverk 
Svenska Radioaktiebolaget 

A S I A 
India Ericsson Telephone Sales 
Corporation 

Indonesia Ericsson Telefoon-Maat-
schappij N. V. 

A M E R I C A 
Argent ina Cla Sudamericana de Teld-
fonos L M Ericsson S.A. 
Corp. Sudamericana de Telefonos y 
Tel^grafos S.A. 
Cfa Argentina de Telefonos S.A. 
Cfa Entrerriana de Telefonos S.A. 
Cfa Comercial de Administracion S.A. 
Industr ial Electricas de Quilmes S. A. 

Brasil Ericsson do Brasil Comercio e 
Industria S.A. 
Empresa Sul Americana de Telefones 
S.A. 

Chile Cfa Ericsson de Chile S.A. 

Colombia Cfa Ericsson Ltda 

Mexico Cla Comercial Ericsson S.A. 

Telefonos de Mexico S.A. 

Peru Cia Ericsson S.A. 

Soc. Telefdnica del Peru, S.A. 

Uruguay Cla Sudamericana de Tele
fonos L M Ericsson S.A. 
United States of A m e r i c a Ericsson 
Telephone Sales Corporation 
Venezuela Cla Andnima Ericsson 

A F R I C A 
Egypt Swedish Industries 
Mozambique J. Martins Marques 
Tanger Elcor S.A. 
Union of South Afr ica and Rhodesia 
Reunert & Lenz, Ltd 

A M E R I C A 
Bolivia Johansson & Cia, S.A. 

Costa rica Tropical Commission Co. 
Curacao N W . I . S.E.L. Maduro&Sons 
Ecuador Ivan Bohman y Cia 

El Salvador Dada-Dada & Co. 
Gua tema la Agenda de Fosforos 
Suecos, S.A. 
Sur inam C. Kersten & Co. N.V. 

Venezuela Electro-Industrial Halven 
O. L. Halvorssen C.A. 

A U S T R A L I A & O C E A N I A 
Austra l ia Ericsson Telephone Manu
facturing Co. 

N e w Zea land ASEA Electric (NZ) Ltd 

Stockholm 32 
Sundbyberg 
Stockholm, Alstrdmergatan 12 

Calcutta, 167 Lower Circular Road, 
P.O.B. 2324 

Bandoeng, Harmsenweg 13 

Buenos Aires, Belgrano 894 

Buenos Aires, Belgrano 894 
Buenos Aires, Belgrano 894 
Buenos Aires, Belgrano 894 
Buenos Aires. Belgrano 894 
Quilmes, calle 12 de Octubre 1090 

Wo de Janeiro, Rua Moncorvo Filho 
50, C.P. 3601 
Rio de Janeiro, Rua Moncorvo Filho 
50 C.P. 4684 

Santiago, Alameda Bernardo O'Hig-
gins 1761, Casilla 2118 

Bogota, Ediflcio Bogotd, Apartado 
Aereo 4052 

M&xico D.F. Ernesto Pugibet 33, 
Apartado 9958 
Mexico, D.F. 2:a calle Victoria 59 

Lima, Ediflcio Sudamerica, Apartado 
2982 
Arequipa Casilla correo 112 

Montevideo, Rio Branco 1381 

New York 17, 101 Park Avenue 
Caracas, Esquina de Monroy 28, 
Apartado 803 

Cairo. 25 SH. Adly Pacha P.O.B. 1722 
Lourenco Marques, P.O.B. 456 
Tanger, Calle de Fez No. 9 

Johannesburg, 86 Main Street P.O.B. 92 

La Paz, Avenida Montes 642, Casilla 
678 
San Jos6 Apartado 661 
Curacao 
Guayaquil, Almacen Nueve de Oc
tubre 211. Casilla 1317 
San Salvador, Apartado 274 

Guatemala, C. A. Apartado 125 
Paramaribo, Steenbakkeriistraat 27, 
P.O.B. 216 
Caracas, Esquina de Monroy 28 
Apartado 808 

Sydney, Reliance House, 139 Clarence 
Street, G.P.O.B. 2554 
Wellington, Huddart Parker Building 
P.O. Square 

A g e n c i e s 


