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Automatic Operation of Swedish

Railway Telephone Systems

M R.

tJ

M LINDEROTH,

SWEDISH ROYAL BOARD OF RAILWAYS, STOCKHOLM

ULIDNC. 656,254.155.4(455)
H21.305.34

The importance of the telephone for the railway traffic is increasing progressively.
The Swedish State Railways have telephone networks of their own and operate
the construction, service and maintenance entirely in their own management.
Although the railway telephone systems are not commercially »self supportings,
the railway administration must take advantage of the modern telephone devel-
opments. The rational utilization of the expensive network, high reliability of
the systems, staff reduction and low maintenance are, therefore, objectives which
coincide with those of commercial telephony. The conversion of the railway
telephone systems to automatic operation, which will be outlined below, is an

important part in the process of rationalization.

Introduction

The problems of railway telephony are naturally in many respects similar
to those of the telephone adminmistrations hut there arve also definite differences,
Railway telephone systems are—although important and nowadays indispensible
—aonly auxiharies, with the objeet of making the raiieay seroiee efficient
and profitable. The telephone equipment must, therefore, tirst of all be adapted
for the efficient operation of the raillwayvs, This qualification gives the railway

telephone systems several distinetive features.

A consuderation which should bhe born in nond s that telephone exchanges
and  other  equipment in o telephone network cannot bhe characterized as
solated installations but are very much nterdependent. This dependence
15 more pronounced Tor automatic equipment, e, automatic exchanges, than
o manual equipment, This fact makes it essential to rely upon a centrally
produced and coordmated scheme for the automatic operation of the entire
syatem as otherwise chaotic conditions would arise m subsequent extensions
and additions, During  1g40—1043 general directions were drawn up for the
Swedish State Railways regarding among  other items the pliommge of the
conver=iom to automatic operation of the telephone system, These directions
were given by o commmttee consisting of experts from the Swedish State
Railways, the Swedish Board of Telegraphs and the Stockholm Technical
Umiver=ity, An expert from the telephone induastry was also meluded i the com-
mittee, The resulting report proved to be of great value i served as a
coordmating factor in the revision of the telephone svstem for the Swedish
raibwavs. The commuittee devoted an important and positive imterest to the

(question of autamatic operation,

Definitions and General Considerations

Y complete rabway  telephone network may be divided nto the following

groups : sechional svstoms, local systems and long distance systems.

The term sectional telephone system 1= used for railway svstems where a
number of telephone sets in separate places are connected to the same line.
An example of such lines is the track telephone line which in the first place

15 a service lime for the track officials. Such party hines run along the



permanent way and are usually available at o great number of service posts
where telephone sets ave or can be connected, As sectional telephone systens
are, however, also understood party lines which are not arvanged as special

service lines but are used for general service purposes.

A conversion of a sectional svstcm Lo antomatic operation implies the introduc-
tion of selective calling cquipment and coincidently @ sectioning and grouping
of the lines with reference to a rational utilization of the Tines and the purpose
af the communications, Such conversion work, however, often involves a radical
and general revision of all telephone equipment for the railway lines with

special reference to the cquipment, required at the railway stations,

The conversion of the local svstems to awlomatic operation means that the
manual switchboards ave replacad by antomatic exchanges or o combimation
of automatic and manual exchanges. The committee mentioned above recom-
mended with reference to automatic exchanges that those with a capacity of
more than 100 lines should have Tacilities for cooperation wweith the public
teleplione svsten. In this way the railwiy telephone exchanges will take the
character of private automatic branch exchanges (PABX ). The junction lines
hetween the PABN and the public telephone exchange are termed cxchange
lies. In positions where such cooperation is considered advisable, manual

handling of the incoming traific from the public exchange is required,

The long distance teleplone netweork includes all junction lines hetween
exchanges in different places. A concersion of a long distance telephone
svstem fo automatic operation involves the mtroduction of automatic long
distance  telephone  exchanges  capable  of  conmecting  long  distance  calls
automatically. The railway telephone exchanges will, therefore, also resemble
a tvpe of rural antomatic exchanges.

When planning telephone exchanges for a railway telephone network all traffic
possibilities relating to the systems mentioned above must generally be taken
mto consideration. In the main the following cases are. therefore, possible:
local traffic and sectional traffic, cooperation betiocen local, sectional and long
distance systems and vestrictive cooperation with the public teleplione system
(= exchange lme traffic).

The antomatic long distance tradffic facility 15 a requirement which, in particular,
makes the normal PABXN  switchhoards unsuitable for railway  telephone
purposes. With o long-term poliey the requivrements for the long  distance
traffic must, thereiore, be born m mind particularly with regard to the technical
lav-out of the equipment, although such traffic does not effect the initial
building stage. This judicions procedure involves o remarkably small merease
in the capital cost in the first stage as the long distance equipment proper,
Le. repeaters, long distance sclectors, trunk registers &c, naturally are not

required until the automatic long  distance operation is to he introduced.

But in addition to this the cooperation between the sectional systems and
other systemis amposes  special condhtions on the design of  the automatic
exchanges, If, for instance, the register is to control the operation of the
selectors on the line for a call from the exchanee to a sectional line, the
register must on the one hand be capable of storing the digits of the selector
number and on the other hand direct the impulsing to the selectors. Such
functions are not included i the PABX exchanges of normal type but they

are very nnportant for railway telephone parposes.

A revision of a railbway telephone system, of a substantinl magnitade, must
necessarily be carried out in successive stages. This applies to the technical
side as well as to economics. With regard to the antomatic operation it is

advisable to commence with a successive conversion of the principal local

stems to automatic operation. At the same time the sectional lines radiating
from the principal centres are provided with selective calling equipment, A\
regrouping of these lines is then usually required in order to increase the

utilization of the lmes by increased coordination of the traffic in the available

-



]1ig‘ 1 X 4837

Old installation at sectional line station
(train dispatching)

Fig. 2 X 4838

Modern installation at sectional line sta-
tion (train dispatching)

Complete automatic operation of the sectional

lines.

4

cronups of lTines: The long distance connection of the exchan

1

5 15 effected 1 o
separate stage which can be carried out when suitable. This method of aetting
the beneiit from the automatic operation at an carly stage hy converting the
loeal and sectional systems 15 very natural for the {ollowing reason. In g
rathwiy telephone network there 15 very often o pronounced shortage of long
distance lines, o shortage which perhaps cannot e remedied before  the
clectrification of o ratlway dine, the mtroduction of a carrvier  {requency

mstallation &, A successive conversion requires, however, a carcfully prepared

]

sing and astriet coordimation of the technical functions in order to avoid

witste of materid,

With reference to the conversion from manual to automatic operation of long
distance calls it should bhe mentioned that semi-antomatic operation is a natural
transition stage. when the equipment for the automatic operation has been
mstalled, This means that the operator at the calling exchange effeets con-
pection to the ealled station by means of the automatic equipment, The
connection s thus established by ope operator only. The same  orderimg
procedure as wsed for manual operation may be applied. The line utihzation

i= then approximately equal 1o that of manual operation,

General Views on Automatic ]-lailwny Tc]cphonc
Systems

As aomatter of mmterest a summary will be made of the considerations wiich
Justify  automatic railway  telephone svstems. In o the first place automatic
operation is o natural requirement in omodern Life inoaccordance with well
known development tendencies, For a more detailed analysis a division of the
rathway  telephone network should be made mto local, sectional and  long

distance svstems as deseribed above, each svstem being discussed separately,

Awtomatic operation of the local systens 15 as a rule clearly justified with
a wide margin as far as large and medium sized railway telephone exchanges
are concerned on account of the chmimation of the labour required for the
manual operation. Normally an awtomatic svstem will, therefore, show a
tangible commercial profit. To this should be added, however, that the ralway
personnel in their work very much appreciate the round the clock service,
the speed and flexibility which puts the antomatic operation a class above the
manual.

The motive of conversion fo antomatic operation of sectional svstems, where
Imes with a number of instruments connected m parallel are used, s the
replacement of antiquated ad unsuitable equipment used for magneto calls with

code stgnals with o modern selectioe calling systom, rationally arranged, fig, 2.

The disiulvantages and hmitations of the code ringing system will appear

i

clearly om sectional lines carrving extensive trafiic, e, with a number
parallel party lines and otherwise when a great number of caode signals are

requited. Apart trom considerable disadvantages in the actual use, an mherent

fault of the code system is the poor utilization of the lines, The selective ealling
svatem vsed by the Swedish railwavs (the LA Erics<on svstem) offers on the
other hand excellent facilitics for cquiealent layv-ont of the lines in the sectional
e vin mecting the basie requirements for coordination of the telephone

traffic and for a fiagh line efficiency. With regard to utilization the perfect

arrangement would he to make all lines m oa via equally available for all
telephome posts alomg the track and for the traffic from cooperating exchanges.
For practical reasons a certain division into different types of lines has to be
carried out and it may be necessary to allot one or more self-contained lines
too o cevtam service department. In addition 1= necessarv to restrict certam
telepheme posts to one or a few lines in the group of lines in order to limit

the nstallation cost,



Fig. 3 X 4834

Interior view of modern automatic ex-
change for railway telephone system
(local part)

3-digit numbering scheme for local stations

Fig. 4 X 6718
Interior view of modern automatic ex-
change for railway telephone system
(local part)

4-digit numbering scheme for local stations

An important technical and economic factor is the fact that the selective calling
system is based on the same impulsing element—the diad—is that used i normal
automatic telephone systems, This means that the arrangements required for

cooperation with other antomatic systems will be comparatively simple.

What are finally the justifications for awtomatic long distance systems Tor
ratlways? The answer would in fivst place be, that in order to make the most

efticient use of the !n']vp[irnl]t- m the service of the 1'.[il\\;l_\'~. it 15 desirable to

utilize the advintages of automatic operation also for long  distance  ealls.
Balincing against the capital cost a reduction will, furthermore, he obtaimed
in the costs arising from the personnel required for the manual switchimg,
As there seems to be a steady mmerease in the use of the ratlway telephone
it is not sufficient to calculate with the mitial saving in personnel but the
elimmmation of future mcreases should also be born m mind, For sinaell
crchanges it is, of course, particularly important that all trafiic is automatic

m order to chmimate the manunal operation altogether,

The higher class of service for an automatic system, is, at least for a ralway
network, of particular importance durving slack hours, The manual handhing
has a tendency to deteriorate during these hours whereas for automatic traffic
the grade of service s particularly good and guite satisiactory even on a

Limited junction group.

The amownt of avadable Tines 15 a very important factor when considering
conversion of long distance traffic to auntomatic operation. It 1= a fact that
i a railway telephone network the number of junctions per via generally
15 comparatively small and in case of automatic operation this results m an
uniavourable utihzation. This unfavourable effect 15 well known and is due
to the fact that for automatic traffic the number of lost calls, the congestion,
has to be kept at a low value. In case of manual operation, order traffic 1s
cenerally apphied, The long distance calls are ordered and are recorded by
the operator who connects the calls mm rotation. The callers have to wait,
sometimes a long time. The Tine can, however, he kept occupied up to 40—45
mins, durmg the busy hour, at least theoreticallv, Equal atilization of the lines
s omly attamed when the traffic intensity reaches about 630 call minutes per
busy hour or about 108 Erlang (). which requires 15 lines at a loss of
5—0 e, which is a usual value. As mentioned above the junction groups of
railway telephone networks in general are comparatively modest and mav—
at least as far as the Swedish railways go—amount to the order of 13 lines
for certain main traffic routes only. It should he clear, however, that this

I
simple calenlation and reading from the Erlang loss tables by no means is




Fig. 5

Detail of junction centre network

X 1844

sufficient for a decision as to when long distance automatic operation s
justified. In order to arrive at a good utilization of the lines in case of manual
operation good supervision is required and thus in turn requires among other
things a considerable number of operators., 17 these requirenients cannot be
met, the assumed good utilization of the lines for manual operation will be
fetitions.

[For automatic long distance traffic it 15, however, evident that o good utiliza-
tion of the lines should be a primary aim, 1t will be found that the Jatlice
shaped manual network lay-out can be simplitied—nd has to be simplified
for technical reasons arising out of the automatic operation—to a star shaped
lav-out, which means that the lines are assembled into a few routes provided
with a greater number of lines. The grade of utilization is, therefore, inereased

in accordance with the coordination principle.

At the conversion to automatic operation of larger networks consisting of
junction centres as well as terminal exchanges and where the junction centres
form a lattice shaped network, the automatic operation enables the arrangement
of aitomatic alternative routing, which has the same effect as the collection
of small routes into large ones, The new Swedish railway telephone system
(LA Eriesson) is designed for automatic alternative routing, In order to
illustrate the importance of such routing a simple example will be analysed
with reference to the network layv-out mn fig, 5.

The required traffic intensity between N and O corresponds to 83 call minutes
per husy hour, e, 1.4 E. With the available 2 lines, which 15 considered
sufficient for a manual order traffic, a loss of as ugh as about 30 % can be
expected for automatic traffic without alternative routing, 11 a loss of not
more than about 6% can be tolerated, automatic operation is not feasible
as the two lines with this condition cannot carry more than 235 call minutes
per busy hour, The utilization would then not he more than 12,5 mins. per line

compared with 42.3 mins, for manual operation,

[T we now assume alternative routing over the mam routes Ne=Ce=d), which
may as an example contain 10 lines each and be subject to a traffic of 372 call
minutes per busy hour corresponding to 6.2 F. The loss on these lines will
then be about 5 9 if the surplus traffic from the small route Ne=0 is excluded.
The automatic equipment now diverts the surplus traffic from the latter route
to the main routes Ne=C=0. In the example we are approximately right in

- 30X 1.4 . ; i ; ;

adding ™ 7 =04 E to the above mentioned 6.2 1 and will then obtain
1oy

0.0 E for the main route. The origmal loss (3 %0) 15 mercased by the traffic

addition to 69 011]}2

i . : : 70 X 1.4
Ihe small route Ne=0 carries a traffic corresponding to —
100

G0 call minutes per busy hour, The wtilization of these hines has, therefore,

=1E or

increased to 30 mins, per Ime. By means of alternative routing normal traffic

loss has thus been attained over connection N—O without inereasing the

number of direct lines i the connection. The loss for traific Ne=( will he
30 0

c 2. — = 3.6 Yo including the loss in the two vias constituting
100 100

of the order
the alternative route. Without the alternative routing the utilization of these
Iines would be 12.5 muns, per line only at a required loss of 6% but only
a small part (235 call minutes) of the required trafiic (85 call minutes) assumed
in the example would be transmitted. If the same amount of traific should
be transmitted with the same loss (about 6 %), the via N—0O zwwould have to
be incrcased from 2 to 4 lines. The utilization would then, however, only be
about 20 mins. per line and busy hour,

The ahbove gives an indication of the considerable importance of automatic

alternative routing as a means of increasing the line utilization for automatic
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Fig. 6 X 4842
Development diagram indicating con-
nection possibilities in the automatic
exchanges of the Swedish Railways.
Number of line relays = LR.

At the end of 1940 automatic exchanges were
installed by the Swedish Railways with an
available capacity of about 3000 line relays.

long distance traific. The long distance lines must, therefore, he arranged with
this object in view, One of the things to be horn i mind is that the lines
between the junction centres are arranged in such @ way that they with regard
to transmission obtain the stability required for the alternative routing.

The nature of a railway telephone system necessitates a high degree of reli-
ability. An inferior reliability also results in higher maintenance costs and
thus in a reduction of the profit gamed by automatic switching with regard to
savings in operator personnel. With these views in mind the aotomatic long
distance telephone system for the Swedish railways has heen constructed
throughout with crossbar switches for all selector functions. The experiences
of this type of selector has proved to he extremely good with regard to reliability
and mamtenance. Also for other connection devices considerable attention has
been paid to the selection of elements with high rehability and low maintenance
cost. The automatic operation may reguire o service personnel higher in quality
but hardly in quantity as compared with that required for manual equipment.

The capital cost for the automatic long distance exchanges cannot be specified
here, but it may he mentioned that the cost of the automatic equipment in a
junction centre (generally a principal railway station) often is of the order
of 30% of the complete cost of the automatic exchange equipment. The
automatic long distance equipment for a terminal exchange (generally a large
or a medium sized railway junction) is remarkably simple and amounts to
approximately 15 %¢ of the full capital cost of the exchange, not including the
local network and the telephone instruments, These figures, although approxi-
mate, give an indication that the apparatus cost for automatic long distance

operation is not of a dominating order,

The views above summarize the essential guiding prineiples which have been
followed by the Swedish Railways when deciding to obtain and install equip-
ment for automatic operation of the long distance telephone systems in two
districts. The results and experiences from these installations will, of course,
give a more defimite basis as to what can be gained by the introduction of
automatic operation.

Automatization of the Swedish Railway Telephone
Networks over a Ten Year Period

It may be of a certain interest also to mention something about the extent of
past automatization work for the Swedish railways. The centrally and uni-
formly planned conversion started 1942 and an analysis can, therefore, be
made of the past ten vear period.

The development diagram, fig. 6, gives an indication of the growth of auto-
matic extensions from 1940 to 1932 (1953). The diagram represents the num-
ber of actually htted line relavs ( LK) and also indicates the merease in per-
centage compared with the 1940 hgures. The difference between the number
of stalled LR and actual extensions ( ssubscriberss ) is small, as the automatic
exchanges are designed with plug-jack system both with regard to LA as well
as the connecting circuits, wiich enables successive extensions according to
line and trafiic requirements. These extensions can be carried out at short
notice and without difficulties. In other words, the capacity can he adjusted
according to the actnal requirements. A judicious estimation of the final
capacity for the switchboards is, however, very important.

During the first part of the period covered by the diagram accelerated planning,
development and ordering took place, which naturally required o certain
amount of time. As shown by the dhagram in fig. 0 noticeable results in the
shape of more important exchanges in operation did not materialize until 1043
and 1946, The subsequent construction was carried out at a faster rate. Finally
it should be mentioned that the diagram represents an nerense of some 30

automatic exchanges of varving sizes from 350 up to 1800 extensions (LK ).

7



Fig. 7 X 4843
Development diagram indicating the
growth of the automatic sectional line
network in the Swedish Railways® tele-
phone system

The diagram refers to length of lines equipped
with L M Ericsson selective calling sets. Ag

the end of 1940 about gooo km of lines were
provided with L M FEricsson equipment.

The diagram in fig. 7 illustrates the development of the automatic sectional
network during the same period, To this may be added that the approximate
number of selectors was 2000 at the end of 1940 and that the number had
mereased to 10000 at the end of 19351, In this connection it should be remen-
bered that the number of selective calling telephone instruments is consulerably
smaller than the number of selectors as usvally one nstrument is conmected to

several lines, all of which are provided with individual selectors at cach station,

System of Numbcring and Types of Automatic
Exchanges

The table below Tists the capacity and numbering svstem for the automitic
exchanges which can be considered as normal types for the Swedish automatic

ranlway telephone svstem,

Types of automatic exchanges for railway telephone systems.

Max. i ;
L Proposed position i the
capacity

Tyvpe long distance telephone
’ local |select. '

lines | lines

svstem

g-tigit LME 500 selector| 3o00{ 300 | Junction centre
1. 3-digit o W » 300/ 100 | Junction ecentre, terminal or
satellite exchange
I11. z2-digit LME crossbarswitch| So-n| n | Terminal or satellite exchange

IV, 3-digit » o W 200 40 [ # i "
Number series T'-'_ To IJ-trﬂ:;{ Public
satellite operator distance |telephone
local | selector |exchange calls svstem
I, 1ooo—3000 Joo—~bhgy v 5 5 o
L 200— 400, 50— 100—T144 7 b 0 O
1 499; 5 7 8
IIl. 10—74, 81-—8g or| Cut of the [ B0oor 0 3]
11—81) Tocal series To 0 )
IV, 200—3090 1o0—139(4, 5 60,7 5 0 0

It tollows wmmediately that the numbermge system and the dialling procedure
for automatic switching must be arranged logically and expediently both in
view of equipment design and with regard to the users. The numbers will n
the first place be dependent of the size of the telephone installation. \With re-
terence to the one-digit numbers, the code digits, 1t <hould of course be remem-
bered that these cannot be used as first digits m multi-digit numbers, The
first-digit numbers available for 3 and g4-digit exchanges accordimg to types
I and 11 are 1, 2, 3. 4. 5 and 6, for 2-digit exchinges 1—8 and for 3-digit
exchanges accordmg to type IV 1, 2 and 3.

The Tocal enquipment and the selectors for mcoming long distance traffic for
exchanges types 1 and 1T are provided with L M Ericsson z00-line selectors
and are operated with registers and revertive impulses, The local registers are
Luilt up of crossbar switches and relays. They can store up to g digits, i e,
code digat, 2-digit long distance exchange number, 3 or 4-digit local number
and 3 or 2-digit selector number. The junction centres in the network are
provided with trunk selectors and trunk registers, For these devices no mechan-
ical selectors are used, only crosshar switches with relays. The purpose of the
trunk registers is to store the 2-digit exchange numbers and to direct the
connection to the required exchange directly or on an alternative route in
accordance with the number stored.

Exchange types I11 and IV are entirely based on crosshar switches and
relavs, These exchanges are also provided with registers but with the appli-
cation of by-path and marker system.
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Simplified traffic route diagram for a
medium sized railway telephone installa-

tion of junction centre type

ALX automatic local exchange

A station

LR line relay

S line finder

Lv connector

REG local register

ICL incoming exchange line

UCL outgoing exchange line

MX manual switchboard

MFL manual long distance line

SL sectional line

AS selector set

18] selector equipment

RV direction selector

Sel selector

AFX automaric long distance exchange

SNUR outgoing long distance connecting
circuit

REG-T trunk register

SNIR incoming long distance connecring
circuit

TUR outgoing cord circuit for operator

GT, GUT group or trunk selector for long
distance traffic

FDTR relay repeater for long distance line

AFL automatic long distance line, junc-
tion line

SIR signal repeater

EF terminal amplifier

System ot Signalling tor Switching over Junction Lines

For the switching over junction lines the dial and control signals are positive
ALCL impulses,

Dependent on the type of line low frequency—about 70 ¢/s—or voice frequency

~—1 300 ¢[s—is used for the signals,

For short limes without amphifiers, signal repeaters of the low frequency type
are usecd as individual additions to the relay repeaters for the lines. Longer
lines with amplifiers are provided with voice frequency signal repeaters, These
are also made as dividual additions to the relay repeaters but are mounted in
conjunction with the amplifiers and are fed from a tone generator common for
the station.

[he release signals have a duration of 700 msecs. if they are originated by the
caller and of 250 msecs. 1if they come from the called station. Other signals,

seizing, impulsing acknowledgement &, have a duration of 40 or 50 msccs.

Transmission Principles

The junction centres are arranged with permanent terminal amplifiers for the
long distance lines of any substantial length, The transit connection takes place
without addition i attenuation. The overall attenuation for the line part in
the connection—in  other words up to the terminal exchange—amounts  to
1 Neper.

The trunk selectors in the junction centre effect a g-wire conmection hoth for

transit traffic and for traffic over the local exchange.

Tratfic Routes in the New Railway Tclcphonc System

Fig. 8 shows a traffic route diagram representing, in a verv much simplified
torm, an exchange system of type Il applied to a terminal exchange. The
symhols in the diagram mdicate apart from the exchange equipment also local.
section and long distance lmes as well as exchange lines to and from the

public telephone systeni,
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1. Call: A to A,. Purely local call

When the handset .'JlI 15 Nifted, "In 15 connected over a, finder S, conmecting
cirenit @ to Jocal register KEG. When the 3-02-0digit local number to o
has heen dhalled and stored, REG diveets selector 117 to the position corre-

sponding to Iine a to A

2. Call: A, to sectional line set AS,

Comnection to KRG as above, The 3-digit number for the sectional hine in the
exchange 1= dialled (series 100—199 ) and consecutively the 2-digit local selector
number for A4S, REG directs L7 to b and then transmits the impulse train
of the 2-digit number on the sectional line.

3. Call: A, to the manual switchboard

Connection to /KEG as above, Number 8 is dialled. Register REG directs LI

to the position corresponding to Iime 8 to the manual switehhoard,

4. Call: A 1o the public telephone system

Conmection to KFEG as above, Number o s dialled, The register diveets selector
L7 to the position corresponding to number o which contains the outgoing
exchange lines. After receipt of dialling tone the public telephone number s
diadled. (Calls from the public telephone system are connected manually over
multiple lines d.)

5. Call: AS, to the automatic exchange

When the handset on A8, s Tifted and the instrument is connected o the
selector Tine, dialling tone is transmitted from the selector cquipment. On the
dialling of conneetion digit (generally o) to the antomatic exchange the direc-
tion selector K17 1< operated to position 0 to the automatic exchange. After
this .48, can, in the main, be considered as a calling local statim. A8 A4S, ...
A8, are equivalent,

6. Call: AS, to the manual switchboard

As above under 30 Code digit 1= often 1. The operator can estabhish connection
to the required line,

7. Call: AS, 10 AS,

After the dialling of the local 2-digit number of A8, selector Sel, has reached
ringing position. The exchange is not eifected by the call,

8. Cﬂ” x"lz fo 44

Assume automatic long distance traffic (= traffic over junctions) and as a

i rewiofe v.\‘r]uu{gr

simplification that the remote exchange is of the same type as the calling
exchange. As mentioned above code number g applies as general number for
long distance calls and as explained below the exchanges have 2-digit identi-
fication numbers (= exchange numbers) in the long distance system. After
the Nifting of .4, and receipt of dialling tone from REG 0NN is dialled imme-
diately followed by the 3-digit local number or in other words the caller dials
o NNNNY without intermediate dialling tone, REG stores the impulse trains
and directs L7 to level 0 where a free outgomg long distance connecting circuit
SNUR is seized. A trunk register REG-T is connected which receives from
REG and stores the two digits following number § (= the exchange number).
REG-T directs the group selector GUT to the position corresponding to the
position where the long distance hines are available which are leading towards
the called exchange. Assuming that GUT seizes a frec line AFL | and effects
connection to this over ¢. Seizing and acknowledgment signals are now trans-
mitted over AFL, (usnally voice frequency signals). REG-T then transmits the
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< X 4841
Fig. 9 X 9123
Lay-out for automatic long distance net-
work for railway telephone system

@ juncrion centre

O terminal or sub-¢xchange

impulsing code for the called exchange by means of similar signals and the
connection is established with or without passing junction centres on the route
to the called exchange. If fig. 8 also is illustrating the called exchange, we
assume that the call 1s coming i, for instance, on long distance line AFL
The velay repeater FDTR | for this line receives the incoming nnpulsing code
over AFL and repeats the impulses to group selector G, which in this way
s operated to connection f. Connection 1s obtained over connecting circuit
SNIR o line selector LI7 and to Toeal register REG. A signal is now returned
from the called exchange to the local register in the calling exchange where as
mentioned above the local 3-digit number is stored, This local register now
transunits impulses over the long distance line to the K6 m the called ex-
change. This register divects LI, in the usual way, to the position correspond-

g to line ¢ to o . The long distance comnection s then completed.

9. Semi-automatic connection: A to A in remote exchange

From o, the manual switchboard is called by number 8 as deseribed above.
The operator receives the order for the required cadl, The manual switehboard
has connections ¢ equipped with cord eiveuits TUR with corresponding trunk
selector GUT together with connections ¢ to the trunk register. When  the
operator hias commected TR the exchange number and the local number for
the ordered call are dialled by means of dial or key sender. The exchange
number is stored in KEG-T but a loecal register REG s simultaneously connect-
ed and receives the local number. The long distance connection is then auto-
matically established in the same way as deseribed under 8. When o has
answered, the connection is completed by the operator connecting line ¢ to the
nultiple wires d corresponding to ..

From consideration of space these examples may suffice as a guidance in the

traffic routes and connection principles emploved for long distance calls.

Numbering System for the Long Distance Telephone
System

Alternative Routing

It has been indicated above that the automatic exchanges to be included in
the automatic long distance system are allotted 2-digit identification numbers
usually referved to as exchange numbers, Fig. o illustrates the network arrange-
ment in principle, without resembling geographically any network in existence.
The diagram shows the principal types of lines, viz., terminal exchange lines
and junction centre hnes, The former compose star shaped network groups
m relation to their junction centres, The latter, which have to possess higher
transmission properties to allow tandem connection, form a network which to a
great extent retains the lattice shaped character of a manual network.

The network diagram shows that the exchange number always is the same ir-
respective of the position of the calling exchange, a fact which is very important

for the vsers of the system and from directory point of view,

A detail mimportant for the telephone traffic and the Ime utilization should be
pointed out with reference to exchanges 012 and 913. The example shows how
direct connection can be arranged between two geographically adjacent ex-
changes. For this purpose a sub-exchange code is preferably used, for instance
7. For direct connection in one or the other direction the local number is pre-
faced by the figure 7. In other words the terminal exchanges will in this way
constitute sub-exchanges dependent on each others,

The network diagram shows the simple sub-exchange connection at exchanges
034 and 962, For traffic towards the sub-exchange a single-digit code, e, g. 7,
is added in front of the local number. For calls from the sub-exchange towards
the terminal exchange a single-digit code, e. g. o, is dialled, dialling tone is
awaited and continued dialling is carried out as from a telephone set connected
to the terminal exchange.

i 1



Fig. 10 X 719

Interior view of large automatic ex-

change for railway telephone system.

Long distance equipment of junction

centre type.

The illustration shows relay repeaters with
trunk selectors (crossbar switches),

X 4840

Fig. 11
The final selector stage in a long distance
connection for an exchange of type I

or II is represented by 500-line selectors
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['he position of certain termimal exchanges 1s such that they, out of hne con-

siderations, have to be connected to two junction centres, As an example see
terminal exchange No, 923, The automatic system allows alternative routing
to, as well as from such an exchange increasing the utilization of the terminal

exchange lines,

Alternative routing in a wider sense refers, however, to the junction centre

network, The switching progress may be as follows, Assume that a station

in exchange 911 calls o station in 932 by automatic operation. The trunk
register in the junetion centre gro first divects the connection over the direct
lines gro—ogzo. If these are engaged, the route over 965 is tried and af this
route 1s engaged the register may be so arranged that the route over 960 s
automatically tried. Should this route also be engaged the caller will receive
busy tone. Assuming that the connection has reached junction centre 920 by
one route or another, a trunk selector m this exchange will test af the direct
line 920—030 15 iree. 1f this 15 not the case, a trunk register is connected
exchange g2o arranging alternative routing over exchanges 75 and 970, Only
il this route also is engaged or if the termmal exchange line or the called
station 1s I_']II:;Lg't'il. 1|1h_\' tone will be received 1!_\' the caller, It should he noted
that the alternative ronting operations take place quite antomatically, The caller
will notice an alternative routing only by the fact that ringing tone will he

receiverd o few seconds Liter than usual.

Conclusion

The apphication of automatic operation on railway telephone systems dealt with
above refers to conditions in Sweden. The Tirst telephones for railways were
mtroduced i Sweden alveady at the end of the last century, The importance
and use of the ratlway telephone system were considerably increased after 1030,
Ten vears later it was found necessary to put mto hand an extensive coordina-
tiom, standardization and modernization of the railway telephone system and
apparatus. This work has been progressing during the past ten years, the
mtroduction of automatic operation taking a prominent part as will be evident
from the above. It is natural that this work 1s followed by a modernization of

the transmission equipment,

For o railway man the conversion to automatic operation is of considerable

mterest and his opinions after the starting of the new svstems are almost

without exception very positive. The flexibility and the saving of personnel
which are the objects of the automatic operation will he more and more
evident as this system 15 hemng extended. The ultimate aim 1s sthe In-]:_-]nhnn:'

as an efficient auxiliary for the railway managements,



Modern Telephone Systems for

Internal Communications
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DEx 3002 — DEP 3201 — DEK G002
DEX 9004 OFF 3204 DEK 3004

Fig. 1 X 4859
Departmental telephone system

for 8 (possibly 9) stations max. consisting of
desk instruments DEK gooz or DEK goo4 and
wall instruments DEP 3201 or DEP 3202

U.D.C. 621.395:2

In recent years a number of new telephone systems for internal communication
have been introduced on the market by Telefonaktiebolaget L M Ericsson. As
these telephone systems principally differ in character and offer different traffic
facilities it is very important that the most suitable system is selected for each
particular purpose.

In the following article a comparison is made of the traffic properties for dif-
ferent telephone systems which are possible in companies and organizations of a
certain size and it is hoped that this will serve as a guidance in selecting a suit-
able system. The systems described have been classified with reference to the
extension capacity. First internal telephone systems for up to about 10 exten-
sions are described, then systems for about 20 extensions, 50 extensions and
finally 100 and 200 extensions. The survey is concluded with a description of

different manager’s telephone systems.

There exists m all organizations a definite necessity for internal and external
telephone communications. A great number of telephone svstems have also
been developed to meet this requirement. The systems are principally of two
different kinds, viz., private branch cxchanges where one system covers both
the external and the internal traffic, and purely internal telephone systems.
The use of both types of mstallations in the same organization is also very
common and offers quite often the most rational solution, It is not possible to
give o universal answer as to which system or combmation of systems is the
most satisfactory one from the subscriber’s point of view, as it is dependent
on the size, character and routine of the organization, the tariff policy of the

telephone admimistration and the eapital cost of the different telephone systems.

There is no doubt, however, that the purely internal telephone systems are
very popular in many quarters and the demand for such systems is constantly
on the increase. Quite a number of new telephone systems have also recently
heen developed providing improved facilities to meet the numerous varieties of

telephone requirements which exist,

Tclqahonc Systems for up to 8 or 1o Stations with
One Simultancous Connection

Telephone systems of this size are intended on the one hand to cover the
entire internal telephone requirements in small compaiies, on the other hand to
serve as an auxiliary system for a hmited nnmber of persons, for instance,
a department of a large organization. A common feature for such small systems
is that one call only can be in progress at the time. The experience has shown
that these systems have a surprisingly high traffic capacity as they are mainly
used for short calls. The grade of service 1s farther improved if the
system is made for non-secret calls or if one or more extensions are arranged
with priority, i e., facility to enter a call i progress and request the parties

to clear the line.
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Departmental ]‘l'h';rhnm' System

Fhe stmplest and by far cheapest system of this kind is the departmental tele
tlrone svstem. This does not require a central switchime device and consists
of telephone mstr

uents only, either desk sets or wall sets, provided with a

pu=h button sct with 8 buttons, These push buttons are used to transnnt mdi
thial call signals to other mstruments. All stations have the same facility to

call other stations, The callmy operation 15 very fast and s carried ont by

pressing the appropriate call hatton, The call signal 1s transnnatted as Tong as

the call haatton s |.|'r---.-,| il can he |'-]n..|=|| any m mber of times, Several

Stations 1 (HAY he called at the same time when |'n||I||:\|] and conterences hetween

several persons can take place,

Fig. 2 N 4847

Desk instrument for departmental tele- 3 1.1 1 i
[he mstroments are moulded m black phienohies or ivory melanin plasties, Tigs

phone system DEK gooyg oo
2 ol 3. [T Sysfem operates on O % ~|:;I|-]u'l| Iromm Qi I]I'_\ cell ]:.lllrl'_\' 0r il
Mmitins connected poswer unt,

There s also o stplified version of the system where the push buatton set 15
omitted aned the imstrument s provided with one push hatton only, This system
= rederred tooas o doestic eleplione system Al s vseld when telephone con
nection s required between two stations or possibly between three or fomn
In the latter case \'.I||I|:-_; talees place ]._\' nieans of code stenals, a= the eall --’L_'_ll.\|-
are transtntted to all stations, The imstruments and the propertics ol the sy stenn

are otherwise identical with those of the f|.'||_'|1'l1|||'|.!.'.| tl".l']a|llll':l'.

Automaric Exchange OL 15

[T svstem with secret calls for the mternal telephone trafiie s considered

necessary o =mall automatic exchange 0L 175 should he used

e exchanes s nuule for a masinum of [0 extensions, The imstruments are
ordimary dial sets, The extensions are called by one-digit nunbers 1—qg and o,

dialled i the normal wav,

Ihe exehange = made mosuch aoway that o certam =tation, e. o Noo 1, can have

'||1|I|1'|£_'-._ This <tation can enter « s i Progress m order to ask the T ties 10

clear the line, This statwon can also call all extensioms at the same time by

dialling s own nunther, Thas facility 15 u=eful when i oan wrgent situation it

1'.-.|.|'.|\'—_-|'; {11 Finiel A person .:]l---.!|| from b= voom or when a e ral messaee

Fig. 3 X 472

1 e <101 1] 1 Teiirt el
Wall instrument for departmental tele- to all extensions should be transmitted,

phone system DEP 3202

Fhe mstruments arve connected to the exchange over 2-wire cables which means

wocheap network cisily modified in case of alteration of the premises, fig. 4

The exchange equipment i= very small and consists of two 12-line rotary

selectors, o number of relays, capacitors and o power unit Tor connection to
the electric mams. The power unit provides the necessarv voltages for the
transmitter supply, operation and signals. No hattery is. therefore, required.

The equipment 15 enclosed i oan atonunmm enamelled mild steel cover, g, 3.

Loudspeaking Intercom

[he two systems deseribed above are provided with ordinary telephone in-
struments and all conversation takes plice by means of handsets, This method

es as well as disadvantages. The advantages are that other pe

has advanta

i the room cannot listen to the conversation or be disturbed by o call in

progress. The disadvantages are that the parties are tied to the instrument,

¥ 4857 that ome hand 1s engaged durmg the conversation and that the handset has to

Fig. ¢

A be lifted fr the eradle when initiating or answering a call whieh necessarily
Automatic exchange system OL 15 e lifted from the cradle W L I il

takes a certain time.
for 10 exrensions max. i >

14



Fig' 5 X 8720
Automatic exchange OL 15

right with cover removed

Fig. 6 X 7648

Loudspeaking intercom system in dif-

ferent combinations

A system containing master sets only (11
max.)

B system containing master sets and sub-
sets; each master set can be connected to
10 master and sub-sets max,

When o fast connection 1= of miportance and when lowdspeaker conversation
1.- ill'\]!'('ll or .'li.'L'l_‘]IlilllEi‘, l]]l' ]H!ltl-]u';b]{”;; mMtercom 1= an t'\'L'l'“t']lI nieans ot
communication. as it is operated with push button calling and normally does

not require any manipulations when o eall 15 answered.

The system 1= devised in such 4 oway that speech s transmitted i one direction
at the time. The speech direction i= controlled by the caller hy means of a
speceh button and requires, therefore, o certam amount or rouatine, 7 the
svstem is mamly used to piss or collect imformation the operation of the speech

Dbutton hardly presents any difficulties,

A loudspeaking mtercom system either consists of master sets only with all-
to-all connection or is built up of master sets and sub-sets, the latter heing able
to call the associated master sets only. Fig, 6 shows two common comhinations,
but there are many other combimation possibilities, [f master sets only are
used the capacity of the system is 10 (possibly 111 sets, [T sub-sets are also
used, this number can be considerably increased. One call only can, however,
take place at the time and durmmg this time the other sets are meffective.
A visual signal on each set indicates that the system is engaged. Calls in prog-
ress cannat be heard on other sets. One or more master sets can, however, be
provided with priority, 1. e, they can disconnect a call in progress restoring

the svstem to lllht‘1];_:il_’.1't_'ll condition,

As the calls normally are commected directly to the called set and are signalled

by Tamp signals only, apart from the callers announcement m the loudspeaker,
cich master set is provided with a secrecy switch obstructing the (hivect conmec-

tion when =0 is Tequired.

The master sets, fig. 7, comtain control buttons, microphone-loudspeaker, secrecy
switch, call buzzer and connecting and calling relay, The sub-sets, fig. 8, are

o]

supphied in two variations : — with or without call button. The instruments with

. e —

| . —
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Fig. 7 X 4849
Master instrument for loudspeaking
intercom DEL 2301

Fig. 8 X 4R51
Sub-instrument for loudspeaking inter-
com

left DEL 1201 without call button and right
DEL 1202 with call button
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call huatton can eall their associated master set, whereas those without hutton
can only receive incoming calls, For conversation hetween a master set and

aosubeset the speech direction 1= alwavs controlled from the master sct,

Apart from the ms<truments a loudspeaking intercom svstem includes o conmon
amplifier which also contams relays for the speech divection and power =supply
for conmection to AL C, mams, All these components are mounted in an alu-

minium enamelled cover for wall mounting.,

TCIL‘phonc Systems for up to 20 or 22 Stations

Al systems deseribed above are made for one simultancous connection and the
number of stations 15 himited to 1o, 1 more than one simultancous connection
s required or i it s necessary to connect more than 10 extensions to the
mternal telephone svstem, other tyvpes must be selected, It 15 then a question
of choosing between on the one hand an intercommunicating systen consisting
of instruments only or an automatic exchange system where the calls are
dialled. The capital cost for an intercommunicating systeni depends on the
total length of lines bhetween the imstruments and this system should, therefore,
principally he used when the stations are comparatively close together, Other-
wise an automatic exchange is preferable. An automatic system has, further-
more, the advantage over an imtercommunicating svstem that the calls are

secret

Intercommunicating System DEH 12

The telephome mstruments included i the system are made for 10 or 20 lines.
They are supplied as desk sets or wall sets, figs, g and 10, and are interconnected
with multicore cable. Each instrument is provided with a line scelector for 10
or 20 himes by means of which the required station is conmected. The call signal
is eifected by means of a push button and the signal s transmitted as long
as the batton s pressed down, The call is answered hy hiting the handset.
No other operations are necessary on the part of the called party and the line

selector can be inoany position,

A svstem of this type has unhmited connection capacity, as i a 1o-line svstem

5 calls and in a 20-line system 10 calls can take place simultaneously.

\ Il'!L']F]III'II.i_‘ conference can also be arranged without l]i”ii'lﬂ!_\. The conference
leader calls the required conference members in torn and asks cach of them to
turn the line selector to his number and press the call button i order to

vetablish conference connection.




Fig. 9 X 4848
Desk instrument for intercommunica-
tion system DEH 1210

Fig. 10 X 4861
Wall instrument for intercommunica-
tion system DEN 1110

Fig. 11 X 4862
Automatic exchange ALD 10

without cover and with relay and selector
gate open

The system operates on 12\ supplicd from a small centrally fitted mams

comnected power unit or o dry cell hattery,

Any type of line muterial may be used. The lines are generally run from
station to station, The desk sets are provided with a special junction hox which
also serves as wall termimal bhox for the instrument cord, whereas the wall sets
have termmal blocks enclosed v the mstruments for ditect connection of the
cable. For cable jomts and branching points loose junction hoxes are used.
Fen-Tine systems require a 22-core cable and twenty-line systems g2-core cable,
With awire diameter of 0.5 e (SWG 250 a4 maximum distance hetween the

two extreme stations should not exceed 5300 m (3350 vds) cable length,

Auntomatic 1‘:‘.\'1'!’!;?1((\&' ALD 10

Automatie exchange tvpe L0 1095 speciadly designed for use m osmall oifices
and Tactories and has all the properties that experience has proved to he desir-
able for such purposes. The exchange s normally supplied for 22 extensions
and 3 or g simultaneous connections. All calls are secret. The instruments are
connected to the exchange over 2-wire Iines and are normal dial set of desk

or wall tvpe.

A commections are established by mieans of dialling. As soon as the number
has been dialled an mtermittent ringing signal 15 transmitted to the called
extension if this is iree. The caller simultaneously receives ringing tone. When
the called party answers, the ringing signal is disconnected and line connection
15 estahlished. If the called extension is engaged, the caller receives busv tone

and should replace the handset,

In order to enable certain persons in the organization to obtain connection to
engaged instruments the exchange may he provided with priority facility. When
a priority extension has been connected to a call in progress a fant husy tone
15 transmitted which 1= heard by the parties i connection. This busy tone
remiins on the connection as long as the [!l'irll"i[_\' extension is connected, The
priovity facility should preferably be used for very short messages leaving

the original call to he continued afterwards.

The exchange can also be provided with a conference unit to enable telephone
comferences between up to 1o predetermined extensions. The extensions pre-
pared for such conferences must be provided with instruments with push button

for temporary earth connection of one of the line branches,

Another traffic facility which can be provided on this type of exchange is
staff location. For this purpose the exchange 15 provided with a s1aff locator
unit making it possible to call 31 persons om lamp indicators fitted m different
positions of the premises. To initiate a stafi location signal a special number
is first dialled to obtain access to the staff locator unit and then the call signal
number for the wanted person. Telephone connection is obtained with the
wanted person as soon as this person has dialled a special answermg mamber
and obtained connection to the staff locator umit, The staff locator facility is

avatlable for all extensions,

In certam cases it is required to arrange cooperation with another exchange
and ALD jo can be supplemented with equipment for such trafiic which a1s

carried out entirely by automatic operation,
The mechanical lay-out is illustrated m fig 110 As shown all components are

mounted on bars fixed on a hinged cate making the rear of the exchange and

the base plate with main distribution iframe easily accessible.
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Fig. 12 N 4466
Automatic exchange OL 45

fitted with equipment for g8 extensions and
5 simultancous connections

Fig. 13 X 4852
Manual switchboard ADE 1210

for max. 50 extensions

18

The comiecting elements principally consist of rotary 23-line selectors, relays
anid capacitors, The relays and the selectors are permanently wired. The Tront
af the exchange s covered by an alumimimm enamelled mild steel cover pro-

tecting the components against dust and mechanical damage,

Telephone Systems for up to 48 or 50 (possibly 9o)

4

Extensions

I the actual internal telephone requirement in an organization is 20 or 30
extensions and ot 1= estimated that this number within a comparatively short
period will imerease to about 30 extensions the most economical policy 1s to
nstall an exchange tvpe which is equipped for the capacity initially required
hut which later — as the requirements are growing — can be casily supple-

mented with the necessary conmecting devices up to the estimated final capacity.

For this capacity only auntonatic or manual exchanges can he used, inter-
compumicating svstenms being ont of the question for cconomical and practical

reisons,

The capital cost for a manual exchange s lower than that for an antomiatic
exchange, The cost for the manual operation and the disadvantages of the long
conmection and disconnection times as compared with the automatic exchange
are, however, such that the higher capital cost of an automatic exchange very
soon will e compensated. A manual exchange for purely infernal traffic is,
thevefore, very rarvely installed in a business organization. On the other hand
manual operation of mternal traffic can be justificd o special cases such as
i hotels where the number of mternal calls between the guest roonis are very
tew and an operator i any case must he available for connection of the external
calls. such an exchange 5. however, not an anternal telephone svstem but a

private branch exchange,

Automatic Exchange OL 45

Automatic exchange type OL 35 15 specially designed for use inomedium sized
offices and  Tactories with an actwal telephone  requirement of 20 to 3o
extensions, The exchange s designed m osuch o wayv that it can be extended
o stages with equipment for 8 extensions or 1 connection facility at the time

up to final capaeity.

Far not more than 48 extensions the exchange consists of a rack holding all
necessary relivs and selectors, fig 120 The number of sunultaneous connections
amounts to five. The Tine relay units as owell as the Timk units are conmected
to the rack wiring over plug and jack and 1t is, therelore, very easy to extend
the exchange. The svstem may, for mstanee, initially be equipped for 24

extensions wnd 3 smmultaneous calls and then be extended in stages of 8

extensions or ¢ call at the time up to final capacity,

If this capacity should prove insufficient, a further rack for a maximum of
42 extensions and another 5 links can bhe added and equipped successively.
The maximum final capacity of the exchange 1s, therefore; 9o extensions

with a total of 10 stmultaneous calls,

The telephone instruments are normal dial sets connected over 2-wire lines,

All calls are secret.

ATl calls are effected by dialling and a number of extensions may he arranged
with priority, The connections of calls from ordinary and priority extensions
take place in the same manner as described for ALD 1o, As in case of the latter
exchange OL 45 may be supplemented with units for staff location and auto-
matic connections to other automatic exchanges.



Fig. 14 % 4033
Automatic exchange AHD go

fitted with equipment for 100 extensions and
8 simultancous connections

Fig. 15 X 4854
Automatic exchange AHD 94

firted with equipment for 200 extensions and
2 - ¢ simultaneous connections

The conmmecting clements consist nuanly of rotary 25-line selectors, relavs and
l_'.'lll(]i_'i'lll"-, ’I']l:-_\' are mounted on bars m oa rack of sceetion ron. The racks are

always supphed wived for Timal capacity,

Manual CB=sivitchboard ADE 1210

The capacity of the switehboard G5 30 extensions amd 1o simultancous calls.
As i the case of the automatic exchange OO0 45 deseribed above, the manual
switchboard PN redo can be equipped with the number of  Tine units
andd switehing sets initiadly vrequived and subscquently be extended to {imal
capacity i stages by addimg equipment for 1o extensions and 1 cord circuit ad
the time, This s niule possibie by makimg the Time and cord cirenit equipment
i detachable units.

MEunits in the switchboard are mounted in an oak frame, The hoard 15 made
for wall mountig, fie 13, but 1t can also he placed om0 special Mloor stand at
the side of a desk. The switehboard will m this WLV b better accessible for the

operator than s the case when the board 15 monnted on the wall.

The ealling and supervisory deviees i the switchhboard consist of lamps and

veliys s the connecting devices consist of cords and plugs,

The ]l_'h-]r]mm- mstruments are connected over Z2-wire lines anmd are either
normal C.B. mstrmments or, f the lines are short, instroments of the domestic
e,

The switchboard is called by lifting the handset. The operator answers the
call by plugging up an answermg cord o the caller’s jack aml — alter re-
cetving the wanted number — the calling cord in the Jack for the required
extension, Ringig signal as transmitted by means of a handgenerator or a
pole changer, When hoth extensions have repliced o supervisory Tamp s

operated and the operator releases the conmection.

Telephone Systems for so—200 Extensions

Internal telephone systems of this size are either automatic or manual. For
exchanges of this capacity it 15 for economcal reasons even more important
than 1n the case of smaller exchanges, that they are designed in such a way
that considerable additions can be made to the wnitial requirements both with
reference to the number of extensions and to the number of simultaneous
calls. A few types of exchanges both automatic and manual will he deserihed

helow,

Automatic Exchanges AHD 9o, AHD 94 and AHD 96

Exchange tvpe AH 0o has a maxmum capacity of 100 extensions and 8
simaltancous  calls and 15 specially  smitable, when the nitial  requirement
5 530 to 60 extensions, fig 14, Exchange types AHD oy and AHD oo both
consist of two identical too-line racks and ean, therefore, be extended to 200
lines, fig. 15. Type AHD oy is intended for normal telephone traffie corre-
sponding to g simultancous calls per 100 extensions, whereas A o6 s
intended for high traffic mtensity corvesponding to 13 simultaneous connections
per 100-group. These two types of exchanges are economically favourable when
the initial requirements are 9o to 100 extensions, The capacity of the systems
can subsequently be doubled. The capital cost for the mitial nstallation is,
however, effected only to a very small extent hy the provisions for this exten-

S1011 Teserve.,

All these types of exchanges are with regard to mechanical construction and

circuits based on the use of the L A Ericsson too-line XY-selectors, fig 10,

which enables a very simple and comprehensive layv-out of the exchanges,
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Fig. 1y X 446

XY selector or 1oo-line selector

Fig. 17
Manual switchboard ADF 1413

for 100 extensions max.

Fig. 18 <

Connecting elements for manual switch-
boards ADE and ADF

left line unit, right switching set

20

The telephone mstruments are normal dial sets and are connected to the ex-
change over 2-wire hines. All calls are secret,

The traffic facihities are wdentical with those for the automatic exchanges of
types ALD o oand OL g5 All connections are established automatically and
mterniittent ringmge sienal is transmitted 1f the wanted extension 1s iree.
Certain extensions may be arranged with priovity enabling them to obtain

connection to the wanted extension even if this should be «] on a eall

m progress, The exchanges can be provided with cquipment for automatic
staff locator calls of up to 31 persons, They can also be supplemented with
cquipment enabling conference calls between a maximum of 10 extensions,
For this purpose the telephone mstruments for the cifected extensions must
be provided with a push button for temporary earth connection of one of the
line branches. Automatic junction lines to other automatic exchanges may be

arranged,

Finally certain extension lnes can be called by a common number referrved to
s a group number. This facility which is not mcluded in exchanges with
25-lme selectors, ean be used for such purposes as when a number of persons
are employed on sinnlar work each person having a separate exten=ion. When
a group number is dialled the first free extension i the group is called. All
extenstons i the group can, however, be called by imdividual numbers, m which

cise the extension with the dialled number only receives the eall.

The commecting elements consist of relay sets, connected over plugs to corre-
spondimg jacks m the frame, and XY -selectors, which are connected over a
flexible cord to a jack m oa corresponding relay set, fig 16, It 1s. therefore,
mitially not necessary to equip the exchange with more elements than are
actually required. As the extension and traffic requirements imcrease  the

exchange can be successively extended up to full capacity.

Manual C.B. Switchbeards ADF 1413 and ADF 1422

The manual C. B switchboard ADF 1713 has o maximum capacity of 100
mternal extensions and 20 cord circuits, fig 17, whereas switchboard A0 F
1422 has a capacity of zoo mternal extensions and 2o cord circuits. The switeh-
boards are similar and ditfer only with regard to the jack field which 1< higher

on ADE 1422 doubling the extension capacity,

These switchboards are, as i the case of switchboard A1 1210, designed
i such aoway that the actually required number of line umits and cord cireuits
only need to be Ditted mitially, They can later be extended up to final capacity
by adding further line units and cord circuits, This successive extension possi-
bility makes it an economical proposition for organizations to install types of
switchboards with a final eapacity twice as big as that mitally required, if

it 15 estimated that they later on will have to extend their system,




Fig. 19

Master station for conference telephone

X 4858

system type AEC

consisting of manager's desk AEC, telephone
instrument with enclosed microphone DHF
and loudspeaker RLE

Fig. 20 X 7390

Sub-instruments for conference tele-

phone system, type AEC

left DEK 1301 for 1 line, centre DEH 2901 for
2 lines and right DEH 2902 for 3 lines

The types of switchhoards described above are provided with a frame of oak
veneered laminated wood, The hoards employ relavs and Jamps as calling
signals and cord pairs with plugs as conmecting deviees. 10 lamps and 10
relays are assembled mto a line unit, Such a4 unit consists of a chassis moulded

in phenolics carrving relav-jacks, lamps and lenses, fie. 18 left, The cord eircuit
} Y= |

units are .'L]wn ]|1'”\'1I|l'l| |\\11|l il l‘il:l-.-.t-. moulded 1 F:hr-;]ul]r'-\ \\]Ili']l CArries ]:\
relay, supervisory lunp and terminal clips for cord connection, fig 18 right.
Fach board also meludes a position umit, which contaims the common Conipo-

nents for the switchhogurd.
The switching procedure is identical with that which applies for type ADE 1210.

To the switchhoard are conmected normal C. B imstruments or, if the lines are

short, instruments of the domestic type,

Manager’s Telephone System

No summary of telephone systems for internal communications would be com-
plete without mentioning  the manager's telephone systems which lately have

been finding an increasing use.

A manager's telephone system consists of @ master mstrument and a nuwmber
of sub-mnstruments and is designed in such a way that the master mstrument
by a simple operation can call any of the sub-instruments mdividually or simul-
taneously, whereas the sub-instruments can call the master station only, The
system is thus completely controlled by the person holding the master instru-
ment, The advantage of a manager’s telephone system is that it gives a very
fast and always available communication between the manager and his nearest

collahorators.

The simplest manager’s telephone system supplied by LA Ericsson is based
on domestic telephone instruments, the master set consisting of an instrument
with push button set with 8 buttons, e.g., DER ooo2 and the sub-sets of
mstruments with one push button only, e. g, DEK o203 The principal can
call any of the connected sub-instruments whereas the latter can call the prin-
cipal’s set only, The capacity of the system is I master instrument and 8 sub-

mstruments,

Another manager's system, which contrary to the svstem above is made for
loudspeaking connection, is based on the loudspeaking intercom system, master
mstrument DF L 2301 deseribed above being used as manager’s, set and in-
struments [2EL 1202 as sub-sets, The capacity of the system is 1 master set

and 10 sub-sets,

The manager’s telephone systems mostly used are, however, the two systems
described below and referred to as conference teleplone systems as they in a
very conveniant manner enahle conference connection between an arbitrarily
number of connected stations. The conversation from the master set can take

place either over an ovdinary handset or over a desk microphone and loud-

speaker.




Fig. 21 X 4845
Master station for conference tclcphom‘
system, type DYA

consisting of telephone instrument DBH 2502
and key base DYA 1025, The master set can

be supplemented with loudspeaker RLE 1001
and microphone RLC 1001,

]
&%)

One of the systems which is type-coded AEC is provided with @ manager’s
ll']t']rhl e de

Kk s master set whereas the master set in the other svstem consists
of a telephone instrament with a key base 714, The two conference systems
may be coordmated and the master sets can alsa be connected to a privite

branch exchange or to the public telephone systen.

C‘m{!i'n‘na' Telephone Systems AEC

A conference telephone system of tlns type consists of a manager's telephone
desk, tig. 19, with calling and answering equipment for 20 or 30 sub-sets
as well as o special telephone mstrument with an enclosed microphone and a
separate Joudspeaker to enable Joudspeakime  communication, and 20 or 30
sub-instruments, The sub-sets, fig 20, are made i different variations for
connection to one, two or three master sets. They can also be made for one
connectiom to the manager’s desk and one to an ordinary telephone switchboard.
The sub-instruments are provided with an indicator giving a remaining signal
for mnanswered calls from the manager. The sub-sets are connected to the

nitster set over 2 wire lines,

The calls are secret, e, o station cannot lhisten to o conversation unless it 1s
connected 1 the master =et. When connection 1= establizhed to a sub-set a

correspondme lamp is operated 1 the manager's desk.

A number of stations can, however, be simultaneonsly connected e conference
irom the manager’s desk. These stations then obtaim line conmection with

cach other and with the manager’s desk.

A sub-set s called from the manager’s desk by throwing the key, corre-
sponding to the wanted station, downwards, An intermittent buzzer signal
1= then transmitted to the receiver o the handset of the called station. 1f no
answer is received the principal 15 able to transmit a remaming visual signal
on the mdicator an the called set by moving the key to the upper position. The
required person can then see on his return that he 15 wanted by the manager.
The manager's desk s called from the sub-sets by the handset being hifted.
A discreet signal 1= sounded in the manager’s desk and the lamp above the
corresponding  key is operated. The call 15 answered by throwing the key
downwards,

The calls from the manager’s desk are normally carmied out over the desk
microphone and the lowdspeaker. As no speech direction key 15 required, the
caller 1= not tied to the instrument and has both hands free. Persons present
in the room can take part in the conversation, If the principal wants to use the
handset he has only to 1ift the handset from the cradle. The microphone as
well as the loudspeaker are then automatically disconnected, Return to loud-

speaking connectiom can also take place during the conversation.

The system includes a two-way amplifier mounted in the manager’s desk.

The power supply 15 provided from a mains connected power unit,

Conference System, type DY A

This system differs from the above mainly in the construction of the master
set, In place of the refined piece of Turniture, the manager's desk, the master
set in this system consists of a key base with 5, 1o or 15 push buttons, carry-
ing a telephone instrument, fig 21. The master set is generally supplemented
with equipment for loudspeaking telephone, 1. e., loudspeaker, desk microphone
and amplifier. In addition a relay set is required which also includes a huzzer.
The sub-instruments are similar to those used in conference systenm, tvpe AEC,
but the indicator is omitted and a button is added,
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Fig. 22 X THED
Compound conference telephone system
consisting of 2 manager's telephone desks,
type AEC, 12 master sets, type DYA and a

large number of various types of sub-instru-
ments (T)

The calls are secret, i.e., a station cannot listen to a conversation unless it has
heen switched inin the master set. When a station is connected the correspond-

mg lamp in the key base is operated.

A number of stations can, however, he simultancously connected i confercice
from the master set. These stations can then speak with each other and with

the master set.

A sub-set is called by pressing the push hutton corresponding to the required
station. A continuous ringing signal is transmitted as long as the hutton re-
mains pressed in bottom position. The master set is called from the sub-sets
by the handset being lifted and the button on the instrument heing pressed
momentarily. A call Tamp is operated in the master set and a buzzer is sounded,
The call is answered by pressing the button in the key base corresponding to
the lamp.

I the system is provided with loudspeaker and desk microphone this equipment

is used as described for conference svstem, type AEC,

Compound Conference Telephone-Systens

A wvery useful form of conference telephone system is a combination of the
systems described above, A considerable number of conmections can he obtained
in this way. The lay-out of such a telephone system often conforms to the
main outlines of the organization plan of the enterprise and a typical example
is illustrated in fig, 22, The system consists of two manager's telephone desks
with on the one hand immediate sub-sets and on the other hand lines connected
to key base stations for the different department managers. The latter have in
their turn sub-stations of their own and direct lines to the key bases for other
department managers or sub-managers. Several of the sub-instruments may be
connected to two manager's desks or two key bases. Conference calls can be
established in a great variety of combinations and the persons taking part can
be summoned in a few moments,

In view of the fast operation, loudspeaking facilities for all managers and
adaptability this type of system offers considerable possibilities i the rationa-
lization of the internal telephone communications in large organizations,



Tesla Quick Tester for Rare Gas Tubes

A HENCKEL, TELEFON

Fig. 1 X 4813
Rare gas tube

checked by tesla quick tester

Fig. 2 X TR0
Tesla quick tester LTP 1752

right with tesla transformer, vibrator and
battery removed from the box

AKTIEBOLAGET LM ERICSSON, STOCKHOLM

U.DC. bz2r.317.30: 621.316.023

The L M Ericsson tesla quick tester is intended for testing the tightness of rare
gas tubes, e.g., types NGC 30—NGC 33, which are used as voltage protectors in
fuse boxes, fuse strips, etc. The by far most common faults are cracks in the
glass and a tesla quick tester offers, therefore, a quick and simple method of check-

ing the quality of rare gas tubes which is quite adequate for practical purposes.

Construction

The tesla quick tester LT 1752 consists of a tesla transformer, vibrator and
battery - a phenolic moulded hox provided with shoulder straps. The tesla
transformer 1s enclosed in a tubular case which can be held m one hand, The
case 1s provided with push button for connection of the current and a detach-
able copper rod with brush electrode. A 1 metre long cable 1s connecting the
case to a vibrator and a go V' battery mounted on @ shelf which can be readily

removed from the moulded hox,

When testing, the copper rod s nserted in the jack in the tubular case
and the brush electrode 1s brought close to the tube, which 15 to he tested,
keeping the push button pressed. Flash-over takes place at a distance of a few
milhimeters, fig. 1. If the tube s satisfactory, the gas m the tube becomes
luminous. The brush electrade should not be brought imto metallic contact with

any of the electrodes on the tube, to avoird overloadimg of the battery.

Function

Fig. 4 shows an oscillator circuit consisting of a capacitor and a coil in
parallel, The capacitor is charged from the hattery (contact in position a) and
i~ discharged through the coil (contact in position b, In this way damped

oscillations are generated, see fig. 5.



Fig. 3 X 6703

Circuit diagram for tesla quick tester
LTP 1752

a b
i
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Fig. 4 X 6605

Oscillator circuit

consisting of a capacitor and a coil in parallel

Fig. 5 X 6695
Damped oscillation

obtained by charging and discharging

b

7

[T the contact is replaced by a vibrator (buzzer) the oscillator circuit can be
used for the generation of high frequency oscillations when Loand ¢ have
been adjusted to suitable vadues, The high frequency oscillations may be trans-
ferred to another circuit magnetically or electrically.

As shown i fig. 3 the secondary side in the tesla tester LT 1752 consists of
the secondary side of the transformer the free end of which is terminated
with a brush electrade. The components are adjusted in such a way that the
pramary cirewt 15 tuned in resomance with the secondary side and alternatimg
voltages  are generated  between  the  electrode 1od and  the  surroundimgs
sufficiently high to cause brush discharge from the electrode. When the
electrode 15 hrought close to an object a spark flashes over to this and remains
ignited while the brush electrade is kept near the object. It the object is a
vicuum tube the residual gas will become laminous providing the pressure of
the gas is sufficiently low as specified. I the gas pressure is inereased the
luminescence is reduced and will cease altogether when the pressure is approach-
g athospheric pressure,

The vibrator has a frequency of about 4oo cfs and this is the tone which is
heard when the tester 15 in operation. The tester generates a mixed series of
irequencies up to the shortwave range. The short circuit current on the
output side 15 10 mA approx,

It should be mentioned that the voltages generated by the tesla quick tester
are of such a nature that they cannot cause injuries to the person using the
tester,

)
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New Shockproot Loudspeaker

E LINDSTRO M, SVENSKA RADIOAKTIEBOLAGET, STOCKHOLM

Fig. 1 X 1864

Loudspeaker M/ 51 S

1853

Fig. 2 <48

Magnet system with diaphragm removed
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U.DC. 621.305.623.7
Svenska Radioakticbolaget is marketing a new loudspeaker, M /s1 S, intended
for use where ordinary loudspeakers do not meet special requirements of me-
chanical strength and resistance to corrosion. M/51 8 is principally designed for
speech reproduction and is approved by the Swedish Explosives Committee for
use in premises where fire and explosion hazards exist. The loudspeaker has thus
many applications and can be used, for instance, on ships, in shipyards, mines,
flour-mills, munition factories, refineries, marshalling yards, on sports grounds or

for military purposes.

The new loudspeaker has a reflex air column horn mounted on a baseplate,
hoth made of a light alloy chemically inert, in particular, to salt water. Further
the surface of the horn and the baseplate have a grey semi-glossy finish. The
speaker s of robust design and the horn can take an arbitrarily placed load of
100 ke, and a tensile strain of 1,000 kg can be applied between the inner and

outer components of the same.

The magnet system is constructed in the conventional manner with anisotropic
tvpe of magnet. Al steel components are cadminm plated as o protection

AgaNst CoOrrosion.

The diaphragm is pressed out of a special fabric treated with thermosetting
miaterial which, after pressing, is coated in order to close possible pores. As the
diaphragm may Dbe exposed to vielent variations in pressure, its strength
must be of a verv high order. The diaphragm will, without damage, with-
stand accelerations up to 2000 g, which means that the loudspeaker can be
placed at a distance of 4 m from the muzzle of a 15 cm gun oblique to the line
of hire. A diaphragm support 1s fixed on the magnetic core under the dia-
phragm. This support 1s shaped similarly to the diaphragm and is placed at
a distance of about 1 mm from it. The support linnts the mward movement
of the diaphragm, when subjected to violent pressure waves., The outward

movement on the other hand 1s limited by the dome in the imner bell.

[T the diaphragm should break «ue to overload, it is easy to replace. The
magnet system s then detached from the horn, the old diaphragm s removed
—if necessary by a screwdriver—and  the new  diaphragm s fitted. No

soldering is necessary,

The vital parts of the Tondspeakers are protected against humidity by means
of synthetic rubber seals which are resistant to petrol, oil and salt water,

The speaker is designed for best mtelligiblity, The maximum permissible
power is 15 W oand the dispersion some 1207, The average range is ahout
so0 m, but this is of course dependent on the ground and weather conditions

and noise level.

Technical data:

Max, power 15 W
[mpedance 16 ohms
I'requency range 400—3 000 ¢'=
Induction 11,000 Gauss
Total flux 34.000 maxwell
LExternal diameter 160 111

Depth 110 mm
Weieht 2.0 kg



L M Ericsson Exchanges 1952

During 1952 the following exchanges on the LM Ericsson auntomatic tele-

phone system with soo-line selectors have been put nto SErVIce!

town

exchange

number
aof lines

Argentina
Buenos Aires
La Banda
San Martin

|

| Brazil
Americana
Blumenau

Nova Friburgo

Colombia
Bogota
Bogota
Bogota
Ibagué
Manizales
Neiva

| Denmark
Copenhagen

Finland

| Harjavalta
Helsinki
Jokioinen

| Karhula
Kotka
Pori
Tampere

| Turku
Vaasa

| Island
Reykjavik

Ttaly
Abano
Acireale
Asti
Bari
Benevento

| Bergamo
Brescia
Canicatti
Caserta
Cremona
Este
Ferrania
Mantova
Messina

| Modica
Napoli
Novara
Novi Ligure
Ovada
Padova

| 4 PABX

Centro
Chapinero
- Teusaquillo

1 PABX

1 PABX

1 PABX

Vomero 11

(extension)

(extension)
(extension)
(extension)|
(extension)
(extension)
(extension)

(extension)
(extension)
(extension)
{extension)

(extension)

(extension)
(extension)
(extension)|
{extension)
)
)
)

(extension
(extension
(extension

|
(extension)
|

(extension)
(extension)
(extension)|

(extension)
(extension) |
(extension)
(extension)

l.l.il(.}‘
500
500

500
5(!0‘
500

3000'
2000
1000
500
500
1000

800

350
200
300
1000
3500
500
2000/
4000
1500

IO0G0

100
26Hho

300
1500
260
TI000
1500
500
50&
1000!
500
40
500
500|
500
3000
1000
300
100

1500|

‘ number
. town . exchange | of Tines
Potenza (extension) 260
Salerno ' {extension) 500,
Siracusa (extension) 500
Venezia Centro (extension) 1000
Venezia Lido {extension) 500
Verona (extension) 2000
Libia
Bengasi 500
| |
Mexico
México D, F. Mixcoac (extension) 500
México D, F. San Angel (extension) 500
México D F. | Victoria (extension) 1500
Netherlands |
Rotterdam Centrum (extension) 3000
Rotterdam West (extension)| 500‘:
Rotterdam 1 CABX 460
Rotterdam 1 PABX 400
Rotterdam 2 PABX (extension) 360
Novway |
Arendal (extension)| 1000
Kristiansand (extension)| 500
Kristiansund (extension) 500|
Larvik (extension) 1500
Porsgrunn 2500
Skien | 4000
|
Peru
Cuzco ‘ 1000
|
| Poland
Katowice 1h PABX | 5120
Sweden | |
Enkoping | (extension) 1000
Gothenburg Hisingen (extension! 4000
Gothenburg Killtorp (extension) 3000
Gothenburg Masthugget  (extension) 5000
Gothenburg Askim (extension) 500
Gothenburg Tranared (extension) 1000
| Gothenburg |3 PABX 540
Gothenburg 3 PABX (extension)! Hbo|
Gavle (extension) 500
Haglors {extension) 300
| Kalmar | (extension) 1500
Katrineholm | 4000
Klippan | 2000
Ixristianstad ‘ (extension) 1500
lLudvika 4000
Lund | (extension) 1000
:\-Hﬂ'ri‘-i]jlf' | | 3000
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town

exchange

number
of lines

Stockholm
Stockholm
Stockholm
Stockholm
Stockholm
Stockholm
Stockholm
Stockholm
Stockholm
Stockholm
Stockholm
Stockholm
Stockholm
Stockholm
Trollhittan

CTumba

Hooalid
Sodra Vasa
Ostermalm
Aspudden
Iarsta
Spanga
Tureberg
Velamsund
Vendelsi
Viggbyholm
Angby
f'lrb_\'

4 PABX
1o PABX

extension)

{

(extension)
(extension)
{extension)
(extension)
(extension)
(extension)

(extension)
(extension)
(extension)

{extension)

(extension),

(extension)|

T000
1000
1000
3000
Toooo
1o

1 OO0
500

1000

1000
5000
3000
1060

770

150 (4]

400

number
oW A exchange of lines |
Uddevalla (extension) 1000
Ulricehamn 2500
Vastervik (extension) 1 :-ms!
Amiil :mm!
Various places 9 PABX 1800
Various places | 15 PABX (extension) 620
!
Turkey |
Iskisehir 2500|
[stanbul Kadikay 3000/
{Tion of i
South Africa |
Johannesburg 1 PABX 200
Cape Town 3 PABX {extension) 140|
Total 152190

1 52 t 31 xchanges ¢ switchboards wi < @R a-
During 1952 the following exchanges and switchboards with 100-, 25- and 12

ling selectors have been delivered. Extensions to existing plants are not in-

cluded in the figures.

ILxchanges with 1oo-line sclectors
Switchboards with roo-line selectors, system AHID)
Switchboards with 25- and 12-line selectors, system OL

Total

| number |
number s
of Times
' o
13 33bo

204 23362
752 18024

Losg 46740



M NEWS from

All Quarters of the World

Mnllagcment Chnngcs at LME

Hclgc Ericson, Chairman of the Board

Sven Ture Abcrg, President

Helge Ericson

Certain changes were made in the
Board of Directors of
bolaget L M Ericsson at the Annual
General Meeting this vear. Mr. Wal
demar Dorgquist resigned from his
charrmanship of the which
position he has been succeeded by Mr.
Helge Ericson. Mr. Sven Ture Aberg
was appointed President of the Com-
pany. Mr. Aberg has previously held
the position  of Vice-President  in
charge of Sales.

Telefonaktie-

Joard, n

Mr. Hemming Jo-
fromm the Board, of

At this meeting
hansson resigned
has member since

which he been a

1903,

Mr. Nils Sterner, Senior Vice-Presi-
dent, will continue to manage the
Company's interests in the Western
Hemisphere, and Mr. Tans Thorell,
Senior Vice-President, pre-
viously, be in charge of the industrial

activities of the Parent Company.

will, as

Sven Ture Aberg

AMr. Waldemar
vote of thanks to Mr. Hemming Jo-
hansson for his long and valued ser-

Jorgquist proposed a

vices as President of the Company
and Member  of  the
Board during a period of fifty years:
Mr. Borggust

Hll]l\l'l]]ll_‘l][]_\'

thanked
Mr. Helee Erieson for his admirable
management of the Company during
the last ten years. Mr. Marcus Wal-
.“;l_‘ni‘ll'

furthermore

lenbery, Vice-Chairman  of
the Board, expressed the gratitude of
the Board and of the Company to
Mr. Borgquist for his able and uni-
fying mamfested

leadership durimg

his twenty years as Chairman.

[he retiring Head of L M Ericsson

has exercised the management of the
142, Mr.
experience  and insight

entire Group since lric-

san's  great
will remain at the service of the Com-
pany Chair-

man of the Board of Directors.

when he now  hecomes

The new President, Mr. Sven Ture
Aberg, was born in 1903, He gradu-
ated at the Institute of
i 1527 and has been associated with
LLAI that

many he  worked

Technology

tie. For

with LME
enterprises abroad — in Europe, Asia
and  South  America. From
togo Mr. Aberg represented 1. M
Ericsson in UL 5. A and from 1g40

Eriesson  since

yaars

1930—

1940 he acted as President of Erics-
son Telephone Sales Corporation in
New York and Viee-President of
Telerie Inc. From 146 onwards he
has been stationed in Sweden as Vice-
President of Sales {for the LME
tlI"|Ilt]l.

In the upper photograph Mr. Helge Eric-
son is seen presenting the Company’s
Gold Plaque to Mr. Marcus Wallenberg,
who for 20 years has acted as Chairman
of the Finance Committee of the Board.
Below: the Board and Management of
Telefonakticholaget L M Ericsson after
the Annual General Meeting. Left to
right, sitting: W Johnsson, H Johansson,
W Borgquist, Helge Ericson (Chairman),
H Thorelli (Senior Vice-President), K
Kiell standing: B Wahlgvist, ST Aberg
(President), O Hult, W Soderman, S
Higgberg, M Wallenberg, E Browaldh,
S Salmonson, S Rudberg, C Montelius,
H Ohlin, H Lindberg.




Expansion of Sales

Organization in [ndonesia

The Tele-
phone Sales Corporation AB in Ban-
dung has taken place at o rapud rate.

growth of the Iricsson

A year ago the stall comprised one
Swede and seven Indonesians, but the
workshops  and  office now  employ
somie 4o persons. and this mumber will

soon be inereased.

A short time ago the LM vepresen

tation i Indonesia was extended by
A further office m Dyakarta, Djakarta
|'|'l'\llJH‘-]_\' il 400 000 mhabitants,
hut simce hecoming the L'.l[ll.'l.l=i of the
[ndonesian republic its population has
The LA Oifice

is situated on the road to the Gunug
Sahin

crown to 2" mnllions,

arrfield,

Extensive telephone  development s

at present in progress o Djakarta, [t
that an

1= esatumated automatic ex

change will soon he put mto service
comstructed  specially for the henefit
of Government Departments and Ad-
Offices. At the
time work 1s being done on modern-

mimistrative sane
izing older LM exchanges, which are
stll giving good service i spite of
their age, The Kota exchange, which
serves the business quarter, was con-
structed o 1912, and the Harhour
Exchange, Tandjong-Priok, wis open-
|1_i.‘|1i-
resulential

cd o the same The
Negara

district

year,
exchange o the
wis put 118,
The Gambir main exchange, in the
centre of  the eity,
seven vedrs later. All these are manual

1mmto =ervice m

wits completed
exchanges and are now heing modern-
ized thronghout, while the number of
junction  himes s at th

satie e

heme mereased.

New Projects tor

[L M Ericsson in Turkcy

Importint new  developments are at

present heing  wndertaken by LA
Ericscon in Turkev., Auatonutic  ex-
changes compri=ing altocether 13 500

o m=talled i oelever
towns, All
]n-'.n;; 1-|_|[||\||.-|] with _Z.Hll-|1||r' selectors

'l'|||. -

are -|\1'l'.l:'. over a very ],l'

Imes  are bemg

\natolian exchanges are

with  crosshar  registers,

changes

the largest hemg on the B

|.||]-.\.l_‘.' at Adana. This town les 30

miles from the mouth of the navigable
Sethund river, and is the centre of

Tl'z' cotton '.'I'ZII'!I'_ ]] W H COMprise

3 500 himes, In the towns of Sanisun,
onva, Trabzon and [skenderum ex-
chinges are bemmg bmlt of 1 300 lines
each, and at Kayvseri and Mersin of
Antakaya,

Frzerum and Tarsus will have ex-

lines each. Cevkan,

[ Chh

changes of s00 lines each,

New Orders and
Deliveries

[. A

Two

Fricssom has received orders for

automatic  telephone exchanges

and associated networks tor mstalla
tion 1 the Brazilian town of Campos
north-east  of
will he
cquipped with z00-line seleetors. The
them, Abernetssia, will he

do Jordao, oo miles

Sio Pawlo, The exchanges
|:I1':,11‘=l of
constructed for 1 ooo lines, the other,

Fmilio Ribas, for 300 lines,

\ 2 s00 hine automatic exchange, also

operating on j00-lme selectors, was
recently delivered by Lo M
tn another Sao

[iricsson

town  near [faulo,

Kibeirio 'reto, which s the centre
ol a i:lw'g(- L'rr]'h'('—l:_j|'||‘-\'i|1;,; dhstrict. An
order for extension of this exchange
by a torther 2 ooo lines has already

heen received,

In Colombin, an L. M Ericsson anto-

matic exchange of 1300 lines
opened at Pasto at the end of April,
I'asto lies high up i the Andes,

the  southern

Wils

Ceodonmbia,  at
level, L. M
Fricsson was also entrusted with the
mstallation  of  the telephone

networlk,

part of

2600 metres above sea

town's

north of
time  the

A\t Arica. in the
Chile —
port for

extreme
and at the same
Bolivia — telephone traffic

April

\I ]'-,|'ll'--<’]'| I;“i]-]'\”{'

has  since  the end of heen
operated by an L
selector automatic exchanee, The ex-
change s
and L. M

comprises  the

W capacity of 300 lines,

Ericsson's installation also

associited network.

The automatic exchange - Abo, Fin-
Lind, 15 1o be extended by 2 ooo Tines.
L. M

arder

Fricsson has also recerved an

from Finland for erosshar ex-

changes,

At ooo-line crosshar exchange is to
bhe suppliecd by LAl

Zagreh i Jugoslavia,

Ericsson to

View of Pasto.




Burglar Alarm
Installation

for National Bank
of Belgium

Quite recently a burelar alarm plant
of L. M mike
mstalled at the Banqgue Nationale
Brussels. The plant, which serves hoth
the Head Office and the Note 'rint-
g  Establishment, comprises photo-

Ioricsson's has been

electric cell equipment and vibration

contacts, and throughout the Head
Office o sound detector system has
been installed which, when the hank
15 closed, enables the least sound to

be heard over a loudspeaker. At the
cish desks there are alarm contacts,

-

for operation hoth hy oot and hand,

which enable the cashier to call for

help m the event of an assault.

The ]I[]"Itlt‘L'” l:l|11!"||[1u'!1t and other
alarm contacts operate in conjunction
central equipment that s
nected 1o the police, Thus an alarm

with coi-

Swedish Exhibition in Bogota

On  the mitiative of the Swedish
Minister in Bogota, Mr. B, Eng, and
with the cooperation of the Swedish
Institute  in  Stockholm, a
exhibition was

Swedish
arranged in Bogoti
The

included Swedish pottery, glass, furni-

m  December, 1052, exhibition
ture and textiles. and as a background
to the exhibits there was a photo-
eraphic display of Swedish industrial
enterprise, in which L M Ericsson

was 1'r_'[=l'l_'-('|:1h'ii,

The exhibition lasted a fortnight and
wits visited by about 12 300 people.
During the whole period of the ex-
hibition the National devoted
ten minutes a day to talks on the
Swedish enterprises represented  and

Radio

their production. A number of Swedish
films were also shown,

The L M Ericsson stand at the Bogota
exhibition. A photographic display was
shown of different L M workshops, The
exhibition was visited by about 12 500
FEI'SU'I)S.

the olice
the

cquipment mdications are also given

1= sent antomatically  to

Station. By means  or central

of the opening and closmg of doors

to certaim roois,

Omne of the first nights after the sound
detector svstem had been installed, a
leak occurred in a water pipe. The
sound of the drops was picked up in
the loudspeaker, and personnel were
immediately sent to shut off the water
supply, thus preventing damage {rom

heme done.

in Canada

LME

In  Sherbrooke  Street, the main
Montreal, L M

Erics=om have opened a new office

thoroughfare  of

an ol merchant house, Betore the
move the bumlding was  rebmlt and
moderiized to make better use of the
available  accommodation, The  Thead
of the Canadian Office 1s My, Eric
Kuahn, and his second-m-command is
Mr. Eilert  Sundt, previously  of

Elektrisk Burcau in Oslo,

The office is located in the building seen

in the centre of the photograph above.
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Help to Dutch Flood Vie-

tims from L M Companics

and their Staffs

At the time of the disastronus flonds in
Holland at the heginning of February,

collections  were  arranged  at  the
various L N enterprises to help the
Dutch people in their distress. Clothes
L‘“H“l'[]lln centres were tlI'_;;.‘IHI/I'r|, and
at  the

alone several lorry loads of garments

Midsommarkransen  IPactory

were sent to the Swedish Red Cross

for distribution to the flood victims.

-

3

Above: The telephone exchange in Stel-
lendam, one wall of which was destroyed
by the floods. Right: Some of the clothes
parcels collected at L M Ericsson.

In addition, an amount of over 63 000

kronor was  presented by Ericsson

companies and their stafis

Hospital Installation 1n
Brazil

Orders have been veceived for LM
Ioricsson telephone and telesignalling
plants to be installed at the Instituto
de Aposentadoria e
The hllw]bll.‘ll.

possesses 300 |J:-n[~, 1= ]u'i!];‘ |':|11i|I|=t'=l

Pensoes  dos
Commerciarios, which
with a centralized radio system with

headset  and [rrogrinime selector ot
each bed. Patients have the choce
of three different programmes. Se-
condary clocks are also being mstalled
and office, and a

m every corridor

privite  automatic ~'\t']lilll:t' for 50
extensions 15 |=|'11|_'_; 1l-|'r| or |11lt'1'1|.1|

commumeation,

Visit to LM Erics-
sonby Technicians
of Swedish Board
of Telegraphs

Representatives  of  the  Technieal

Burean of  the Swedish Board  of
with  Mr. Nord-
strom at their head, recently paid a
visit to the Development Departiment
at LM Henil

where they were given the opportunity

Telegraphs. Svern

Fricsson's l'..'u.‘illl‘_\'.
of studyving 4 number of new devices.
Mr. Nordstrom is here scen with two
Malte Iat-
Olaf Sternbeck
(rear )—studyving the manufacture of

Ericsson

engineers—Alr.
H )l £ - -
ricks (left) and Mr.
tube hases for trochotrones in the
[';'.I'I'll'llll -l.ll}u_' |..|]a||'.':|1||'|'\.



A brief

U.D.C. 656.254.155.4(485): 621.395.34
LinperoTH, M: Auwtomatic Operation of Swedish Railway Telephone
Systems. Ericsson Rev. jo (1953) No. 1 pp. 2—12.

In the process of rationalization of the railway telephone the conversion
to automatic operation is an important part. In the article some general
considerations on the automatization of the railway telephone traffic are
given together with an account of the automatic telephone systems used
by the Swedish State Railways.

U.D.C. 621.395.623.7
LinpsTtrOM, E: New Shockproof Loudspeaker. Ericsson Rev. 30 (1953)

No. 1 p. 26.

intended for use where ordinary loudspeakers do not meet special re-

Svenska Radioaktiebolaget is marketing a new loudspeaker, M/s1 S,
quirements of mechanical strength and resistance to corrosion.
on ships, in shipyards, mines, marshalling yards, sports grounds or for

description of the new loudspeaker, which can be used, for instance,
military purposes.

U.D.C. 621.395.2
SIEWERT, O: Modern Telephone Systems for Internal Communications.
Ericsson Rev. 30 (1953) No. 1 pp. 13—23.

In recent years a number of new telephone systems for internal cem-
munication have been introduced on the market by Telefonaktiebolaget
L M Ericsson. In the article a comparison is made of the different telephone
systems and their traffic properties in order to facilitate the selection of
a suitable system.

U.D.C. 621.317.30:621.316.923
Hexcrer., A: Tesla Quick Tester for Rave Gas Tubes. Ericsson Rev.
30 (1953) No. 1 pp. 24—25.

Bricl description of the I. M Ericsson tesla quick tester intended for a
quick and simple checking of rare gas tubes, types NGC 30 — NGC 33,
which are used as voltage protectors in fuse boxes, fuse strips, ete. |




EUROPE

Danmark

L M Ericsson AJS Kebenhavn V, Trom-
mesalen 5, fel: C3438, i1gm:
ericsson-kebenhavn

Telefon Fabrik Automatic A/S Koben-
havp K, Amaliegade 7, tel: C 5188,
1gm: auvtomatic-kebenhavn

Dansk Signal Industri A/S Kebenhavn-
Vanlese, Skalbakken 10, tel: DA
6346, tgm: signaler-kebenhavn

Deutschland

Ericsson Verkaufsgesellschaft m. b. H.
Frankfurt am Main S, Holbeinstrasse
41, tel: 65783, tgm: erictel-frank-
furtmain

Espafia

Cla Espafiola Ericsson, 5. A. Madrid,
Conde de Xiquena 13, tel: 31 53 03,
tgm: ericsson-madrid

France

Société des Téléphones Ericsson Co-
lombes (Seine), Boulevard de la Fin-
lande, tel: CHA 35-00, tgm: erics-
son-colombes-seine
Paris I7e, 147 Rue de Courcelles,
tel: Carnot 95-30, Igm: eric-paris

Société Cinéric Poris 20e, 111 Rue Vil-
liers del'lsle Adam, tel: Ménilmon-
tant B7-51, tgm: cinéricsson-paris

Great Britaln

Swedish Ericsson Company Lid. Lon-
don, W. C. |, 329 High Holborn, tel:
Holborn 1092, tgm: teleric-london

Production Conirol (Ericsson) Lid.
London, W, C. I, 329 High Holborn,
tel: Holborn 1092, 1gm: productrol
holb-london

Italia
Selemer, Soc. per Az. Milano, Via dei
Giardini 7, tel: 62241, tgm:

setemer-milano

SIELTE, Soc. per Az. — Societd Im-
pianti Elettrici @ Telefonici Sistema
Ericsson Roma, C. P. 4024 A, ftel:
780221, tgm: sielte-roma .

F.A.T.M.E.Soc. per Az. — Fabbrica
Apparecchi Telefonici & Maleriale
Elettrico »BreveHi Ericsson» Roma,
C. P. 4025 A, tel: 780D 021, tgm:
fatme-roma

EUROPE

Belgique )

Elec?riciié et Mécanique Suédoises
Bruxelles, 56 Rue de 5tassarl, tel:
11 1416, tgm: elecirosuede-
bruxelles

Gréce

»ETEP», S. A. Commerciale & Tech-
nique Athénes, 41 Rue W. Chur-
chill, tel: 31 211, tgm: aeter-athenes

Irelond

E. C. Handcock, Ltd. Dublin, C 5,
Handcock House, 17 Fleet Street,
tel: 76534, 1gm: forward-dublin

Island

Johan Rénning H[F Reykjavik, P.O.B.
883, fel: 4320, tgm: rodnning-
raykjavik

Schwelz

RIBAG — L M Ericsson Generalver-
retung Basel 9, Tiirkheimersirasse
48, tel: (061) 38925, 1gm: ribag-
basel

ASIA

Burma

Vulcan Trading Co. Lid. Rangoon,
P.O.B. 581, tal: 5.878, tgm: suecia-
rangoon

China

The Ekman Foreign Agencies Lid.
Shanghai, P.O.B. BS55, tel;: 16242-3,
tgm: ekmans-shanghai

Hongkong

The Swedish Trading Co. Ltd. Hong-
kong, Prince’s Building, lce House
Street, igm: swedetrade-hongkeng

Indochine (Viet-Nam)

Compagnie Internationale de Com-
merce Saigon, P. O. B. 204, tel:
20253, tgm: intercom-saigon

Irag

Swedish Oriental Company AB
Bagdad, Mustansir Sireet, 5 A /3B, tel:
B4819, 1gm: swedeorient-bagdad

The Ericsson Group

ASSOCIATED AND CO-OPERATING ENTERPRISES

S.E.T. Soc. per Az. — Societd Esercizi
Telefonici Maopaoli, C. P. C. 20833,
tel: 50000, tgm: set-napaoli

MNederland

Ericsson Telefoon-Maatschappij, N.V.
Rijen (N. Br.), tel: 344, 1gm: erictel-
rijen
den  Hoeg—Scheveningen, Gevers
Deynootplein 30, tel: 557470, 1gm:
erictel-haag

Morge

A/S Elektrisk Bureau Osfo, P. B. Mj
2214, tel: Centralbord 461820,
tgm: elekiriken-oslo

A/S Industrikontroll Oslo, Teatergaten
12, tel: 33 50 85, tgm: indtroll-oslo

Al5 Morsk Kabelfabrik Drammen,
P. B. 48, tel: 1285, tgm: kabel-
drammen

Portugal

Sociedade Ericsson de Portugal, Lida,
Lisboa, 7 Rua Filipe Folgque

Suomi

O(Y LM Ericsson AIB  Helsinkl,
Fabianinkatu &, tel: 201 41, tgm:
ericssons-helsinki

Sverige

Telefonaktiebolaget L M  Ericsson
Stockholm 32, fel: 190000, tgm:
telefonbolaget

AB Alpha Supdbyberg, tel: 18 26 00,
tgm: aktiealpha

AB Ermex Solna, fel: 27 27 25, tgm:
elock

AB Rifa Ulvsunda, tel: 26 26 10, tgm:
elrifa

AB Svenska Elektronrér Stockholm 20,
tel: 44 03 05, tgm: elecironics

L M Ericssons Driftkontrollaktiebolag
Solna, tel: 27 27 25, tgm: powers

L M Ericssons Svenska Forsaljnings-
akliebolag Stockholm, Kungsgatan
33, tel: 2231 00, tgm: ellem

L M Ericssons Matinstrumentakiiebo-
lag Ulvsunda, tel: 26 26 00, tgm:
elmix

L M Ericssons Signalaktliebolag Stack-
holm 9, tel: 12 01 20, tgm; signal-
bolaget

Mexikanska Telefonaktiebolaget

Sieverts Kabelverk Sundbyberg, tel:
28 28 60, tgm: sievertsfabrik

Svenska Radioaktiebolaget Stockholm,
Alstrémergatan 12, tel: 22 31 40,
tgm: svenskradio

ASIA

India

Ericsson Telephone Sales Corpora-
tion AB Calcutta, P. O. B. 2324, reg.
mail: Calcutta 22, 5 Commissariat
Road, P. O. Hastings, tel: South
2165, 1gm: inderic-calcutia

Indonesia

Ericsson Telephone Sales Corpora-
tion AB Bapdung, Djalan Dago 151,
tel: 5707, tgm: javeric-bandung

Tiirkiye

Ericsson Tiirk Ltd Sirketi Ankara,
Ziyah Gokalp cad, 5,2

AMERICA

Argentina

Cla Sudamericana de Teléfonos L M
Ericsson S. A, Buenos Aires, Bel-
grano B94, tel: 332071, tgm:
aricsson-bunnosaires

Corp. Sudamericana de Teléfonos y
Telégrafos 5. A. Buenos Aires, Bel-
grano B94, tel: 332071, igm:
cartefe-buenosaires

Cla Argentina de Teléfonos 5. A.
Buenos Aires, Perd 263, tel: 305011,
tgm: cecea-buenosaires

Cla Entrerriana de Teléfonos 5. A.
Buenos Aires, Perd 263, tel: 305011,
tgm: cecea-buenosaires

Cla Comercial de Administracién
5. A. Buenos Aires, Perd 263, fel:
305011, tgm: cecea-buenosaires

Industrias Eléctricas de Quilmes 5. A,
Quilmes FCNGR, Eva Perén 1090,
tel: 203-2775, tgm: indelqui-bue-
nosaires

Brasil

Ericsson do Bresil Comércio e In-
distria S. A. Rio de laneiro, C. P.
3601, tel: 43-0990, tgm: ericsson-
riodejaneiro
S@o Paulo C, P. 5677, tgm: ericsson-
saopaulo

Empresa Sul Americana de Telefones
S. A. Rio de Janeiro, C. P. 4684, fel:

Ericsson Stockholm 32, tel: 19 00 00, 43-0990, f1gm: emsulalel-riode-
tgm: mexikan janeiro
AGENCIES
iran Tiirkiye

Irano Swedish Company AB Teheran,
Khiabané Sevomeé Esfand No. 201,
tel: 36761, tgm:iranoswede-teheran

Israel

Jos. Muller, A, & M. Haifo, P. O. B.
143, tel: 3160, 1gm: mullerson-haifa

Japan

Gadeljus Co. Ltd. Tokyo, Shiba Park
7. SKF-Building, Minalo-ku, tgm:
goticus-takyo

Jordan

H. L. Larssoen & Sons Lid. Levant
Amman, P. Q. B. 647, tgm: larson-
hus-amman

Liban

Swedish Levant Trading Beyrouth,
P.QO.B. 931, tel: 61-42,19m: skelko-
beyrouth

Malaya

Thoresen & Co. (Malaya) Ltd. Singa-
pore, P.O.B. 653, tel. 6818, tgm:
thoresenco-singapore

MNorth Borneo

Thoresen & Co. (Borneo) Lid. Sanda-
kan, P, O.B. 44, tgm: thoresen-san-
dakan

Pakistan

VYulcan Trading Co. (Pakistan) Ltd.
Karachi City, P. O. B. 4776, fel:
2506, tgm: vulcan-karachi

Philippines

Koppel (Philippines) Inc. Manila,
P. O. B. 125, fel: 3-37.53, tgm:
koppelrail-manila

Saudi Arabia

Mohamed Fazil Abdullah  Arab
Jeddah, P.O.B. 39 tgm: arab-jeddah
Syrie

Georgiades, Moussa & Cie Damas,
Rue Ghassan, Harika, fel: 1028%

Thailand

Thoresen & Co. (Bangkok) Ltd. Bang-
kok, (Radio and Electric Appliances
Dept.) ¥Wal Yanawa, tel: 30730,
tgm: thoresen-bangkok

Genel Sanayi Techizati T. A, O.
Istanbul, P. K, Galata 1455, tel:
44510, tgm: telotomat-istanbul

AFRICA

British East Africa

R. W. Ketchley Engineering Ltid.
Nairobi, Kenya, P, O.B. 5182, tel:
3230, tgm: bonzl-nairobi

Egypt

Swedish Industries Cairo, P. O, B.
1722, tel: 51408, tgm: ecoproduct-
cairo

Ethiopia

Swedish Ethiopian Company Addis
Abebo, P. O. B. 264, 1el: 1447, tgm:
efiocomp-addisabeba

Mogambique

J. Martins Marques Lourengo Marques,
P. O. B, 456, tel: 5953, 1gm: tins-
marques-lourengomarques

Tangier

Elcor S.A.Tangier, Francisco Viloria 4,
tel: 2220, tgm: elcor-langier

Union of South Africa and Rho-
desia

Canada

Ericsson Telephone Sales Corpora-
tion Montreal 25, P. @., 1320 Sher-
brooke 5t. W., tel: HArbour 3504,
tgm: caneric-montreal

Chile

Cla Ericsson de Chile S. A. Santiago,
Casilla 2118, fel: 86015, 1gm:
ericsson-santiagodechile

Colombia

Cla Ericsson Ltda, Bogotd, Apartado
Aédreo 4052, tel: 11-100, tgm:
ericsson-bogotd

México

Cla Comercial Ericsson 5. A. México
D. F., Apartado 9958, tel: 18-12-14,
tgm: coeric-mexicocity

Teléfonos de México S.A. México D.F,,
Paseo de la Reforma 107 bis, tel:
21-91-00, 1gm: telmex-mexicocity

Perd

Cla Ericsson S. A. Lima, Aparfado
2982, tel: 34941, tgm: ericsson-lima

Soc. Telefénica del Perd, S. A,
Arequipa, Casilla de Correo 112,
tgm: lelefonica-arequipa

United States of America

Ericsson Telephone Sales Corpora-
fion New York 17, N, ¥,, 100 Park
Avenve, tel: Murray Hill 5-4030,
tgm: erictel-newyork

The Morth Eleciric Mig. Co. Galion,
Ghio, tel: 24201, tgm: northphone-
galionohio

Uruguay

Cia Ericsson 5. A. Moptevideo, Uru-
guay 1258, tel: B 4433, tgm:
ericsson-montevideo

Venezuela

Cila Anénima Ericsson Caracos,

Apartado 3548, tel: 57467, tgm:
ericsson-caracas

AUSTRALIA & OCEANIA

Auvustralia

L M Ericsson Telephone Co. Pty. Lid.
Melbourne C 1 (Victoria), Kelvin Hall
55 Collins Place, tel: Cen. 5646, igm:
ericmel-melbourne

Guatemala

Nils Pira, Guatemala City, Apartada
36, tel. 3311, tgm: nilspira-guate-
mala

Haiti

F. Georges Maudé Part au Prince,
P.O.B. A 147

Honduras

Cla de Comisiones Inter-Americana,
S. A, Tegucigalpa D. C., P.O.B. 114,
tel: 15-63, tgm: inter-tegucigalpa

Nicaragua

1. R. E. Tefel & Co. Lid. Mapagua,
Apartado 24, tel: 387-1169, tgm:
tefelto-managua

Panama
Productos Mundiales, 5. A. Panama,
R. P, P.O.B. 2017, tel: 22003,

tgm: mundi-panama

Paraguay

H. Petersen 5. R. L. Asuncién, Casilla
592, tel: 268, tgm: pargtrade-asun-
cidn. (Agent of Cla Sudamericana
de Teléfonos L M Ericsson 5. A.

B Aires)

Reunert & Lenz, Ltd. Joh burg,
P. . 92, tel: 33-5201, tgm:
rockdrill-johannesburg

AMERICA

Bolivia

lohansson & Cla, 5. A. la Paz,
Casilla 678, tel: 2700, 1gm:
johansson-lapaz

Costa Rica

Tropical Commission Co. Son José,
Aparlado 661, tel: 3432, Igm:
froco-sanjose

Curagao N. W. I

S. E. L. Maduro & Sons, Inc. Curagao,
P.0.B., 172, tel: 1200, tgm: ma-
durosons-curagas hato

Ecuador

Ivan Bohman & Co. Guayaquil,
Casilla 1317, tel: Centro 208, tgm:
boman-guayaquil

Rasaiin, Eibim 83

El Salvador

Dada-Dada & Co. San Salvador,
Apartado 274, tel: 4860, 1gm: dada-
sansalvador

Surinam

C. Kersten & Co. M. V. Paramaribo,
P.O.B. 216, 1el: 125, tgm: kersten-
paramaribo

Venezvela

Electro-Industrial »Halven», O. L.
Halvorssen C. A. Caracas, Apar-
tado 808, tel: 53848, 1gm: halven-
caracas

AUSTRALIA & OCEANIA

New Zealand

ASEA Electric (N Z) Lid, Wellington
C. I, Huddart Parker Building,
!‘eI; 42086, 1gm: aseaburd welling-
on
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Maintenance of Crossbar Switch

Exc 1anges

K

34

HANSS ON

TELEFONAKTIEBOLAGET L M ERICSSON, STOCKHOLM

L. DLC, 621.305.004.5
The introduction of the L M Ericsson new by-path system with crossbar switches
has focused attention on the question of maintenance of automatic telephone ex-
changes built on this system and of the organization of such a service on a

practical and commercial basis.

The essential conditions prevailing in a crossbar switch system with reference to
maintenance are outlined below as well as general views on the running of the

service and the use of available auxiliary equipment.

Economical Features of the S}'stcm

Irrespective of system of operation the maintenance of an automatic exchange
includes as o rule mspection, supervision, testing, recording, tracing and
reporting of faults, Depending on the type and number of cirenit elements
which are comtaimed 0 the exchiange these operations requirte a varying
number of workime hours, Automatic exchanges with mechamcal sclectors
will, as an example, require a comparatively Targe number of working hours
per vear for the cleanimg and oiling of the mechanieal components in order

to reduce wear and mamtun a0 high stiodard of operation.

In automatic exchanges of the LM Ericsson hy-path system the connecting
devices com=ist of crosshar switches and relavs exclusively., These components
are very reliable and requive a0 very small amount of maimtenance, Cleaning
anld rliliﬂ;.: 1=, thus, not necessary and 3t s thereiore, ]Jlbh\illl(‘ Toy ‘1ia|ll_'l1?-\'
with a great proportion of the staff otherwise required for routine work in

exchanges with mechanmical selectors,

The mamtenance operations which require the highest <kill, e, testing and
fault tracig, can m a by-path svstem be simphified and carried oat i Jess tne
by introducing  simple and  reliable supervisory  deviees, As the  essential
comnection procedure s controlled by a0 small number of markers, these can
be provided with equipment that effects automatic supervision and automatic

fanlt indication.

For satisfuctory operation it is also very important that the rvelialality of
the fundamental civenit elements in the system s of the highest order. This
15 oattined by means of duplicated pairs of twin contacts i parallel and
arrimgements for successive occupation of switches, A temporary fault in the
marker will, thercfore, not cause lurge groups of circuit components to he

put out of operation,

With o well orgamized and  rationally  operated  systemy of  maintenance,
automatic exchanges of the L M Eriesson hy-path system have, therefore,
extremely good quahifications for low maintenance costs and high standard
of operation. The principal  considerations  for the maintenance work on

crosshar =witch exchanges will be outlined below.

InsPCCtion

The inspection operations are of purely prophylactic character and cover
cleanmg and miling of moving parts which are subject to wear and exposare. As
mentioned above the system contains no clements or parts which are likely

o wear W any :|1u]|t'r(‘!.‘1]r]t extent.



Fig. 1 X 6734

Alarm jack boxes

with alarm indication, listening jacks and dis-
connection buttons for the signal circuits

The crosshar switch operates wenerally over long periods wathout attention

provided that it s correctly adjusted and s well protected o

dust. As o rule the crosshar switeh should only be attended to when actizal
faults occur, The mspection i conmection with the fanlt will decide whether
a thorough cleanimg or mere correction of the adjnstment s required.

B th‘u\ﬁg'l\ cleanime of the selectors the exchinge 1 NECERSATY. thi= 1=
carried out in accordince with the maintenance specification for the cros<har
switeh, which contains detatled mstructions regarding procedure aod  tools,

The velavs in the erosshar switeh exchanges are manly ovdinarey telephone
relayvs without narrow adjustment himits, A relay, although o very sensitive
device, 1s l'_\'”'l']llt‘ll\' rehiable, af left alone. Certam miarksr l'1'|.l_\- which Opetriate
frequently and regularly way e inspected onee in two vears, Local conditions
such as damip or extremely dusty premises may cause the armiture to stick. 1.e,
the residual stud sticks mechanically to the eore face. Such fanlts are usually
discovered fairly soon and relays particularly exposed, as a rule those with
A low spring set load. should be inspected once every other year. Generally
the relays are now, however, provided with nylon pesidual plates which
completely eliminate all sticking  tendencies, Otherwise the same conditions

applv to the relavs as to the crosshar switches, viz, that no action should he

taken unless a fault has occurred. The adjustment or cleaning of armature
or contact which are then found to be necessary, are carried out acenrding

to applicable specifications,

Among  preventive measures should also be ineluded  the cleaning of  the
exchange premises. From the point of view of operation and mamtenance it is
very important that the premises are kept free from dust and as clean as possible
and that satisfactory ventilation is provided. The special mstructions which
are issued with reference to the maintenance of the exchange premises,

imventories, stationary fixtures, &c should be carciully followed.

Supcrvision

By a systematic supervision of the automatic exchange equipment immediate
fault detection is considerably facilitated, In large exchanges it is advisable,

at least during busy hours, to appoint one man specially for this purpose,

Supervision should i the first place be directed to the alarm system of the
exchange. In automatic exchanges of the L A Ericsson by-path system each
row of panels is provided with an alarm jack box, fig. 1. This box contains
lamps mdicating ditferent kinds of blocking conditions and equipment fault
relating to the associated row, It also includes listening jacks and disconnection
buttons for the various kinds of signal circuits which are distributed in
the row. A fault wlarm should, s a vules result n inmediate action on the
part of the exchange staff. The reasons for a blocking alarm should he
mmiediately ascertained, especially during busy hours, in order to prevent
unnecessary blocking of the traffic routes in the exchange. Supervision should
also include a control that no unnecessary blocking of clements is caused

by fanlty operation of Dlocking buttons for selectors or relay sets,

Units
which have been put out of operation by the exchange staif due to faults or
otherwise should be clearly marked on a slip tied to the blocking hation

indicating the reason for the hlocking,

The exchange maintenance chief should also make certain that the protection
covers are always fitted on the crossbar switches and relay <ets and that

the rear doors are on the racks.
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The testing included in the mamtenance work covers on the one hand routine

testing of the exchange equipment and on the other individual testing of

separate elements,

The purpose of a routine test is to check the connecting devices and tradfic
rottes in order to trice deficiencies or weiknesses which may cause fanlts

or to find already existing faults,

The experiences from the Lo M Ericsson exchanges with soo-line selectors
lave proved that it is sufficient and advisable to check the switehing procedures
for calls to free and busy subscriber’s number within the exchange itself, for
trunk call cut-in on local conmections and for the establishment of connections
to other exchanges, The crosshar switch system should bhe particularly well
adapted to routine testing since it incorporates distributors which arrange for
successive occupation of the various selector stages. Connection can, therefore,
casily be obtamed over all connecting devices at times of both light and
heavy traitic, During slack hours it 15 also possible to carry out a number
of routine tests over the same route by means of a special connection of the

dhistributors,

The routme test 1= carvied out with an automatic routimer, fig. 20 which s
connected to test numbers in o each 1,000-group. It is usually sofficient o
arrange 4 test numbers per ooo-group, The routmer is set on the required
test operation and will then automatically call the exchange, dial the number,
check tone signals and veply from called number, check Tine conneetion and
discomnection. When a fault s found, the routiner stops in the position where

the Tault occurred and transmits an alarm signal.

et



Fig. 3
Test set

for checking individual connection stages in
a decimal by-path system

Testing of certain connection stages such as first or second group selector
or subscriber stuges can be carried out with special test instruments which
are connected to the equipment in question over test jacks arranged o the
panels, For the decimal by-path svstem (see Fricsson Review No. 40 1931
a simple test set has been developed, fig. 3. The set is connected over plug
and cords to battery positive and negative and to the equipment which is to

bhe tested, ¢

oo Timder or final seleetor relays, Connection 15 etfected by means
of 4 key and the required number is dialled on an ordinary dial. Tone signals
and line connection are checked with the hand microtelephone, The set s

provided with means for trunk call cut-in.

A similar set has been devised for vegister controlled by-path systems. This
set 15 somewhat larger as it contains equipment for code transtiission to the

connected marker.

The voutine test does not cover the testing of sepavate elements, Individual
testing 1s carried out only if the adjustment or wiring has heen interfered with
m one way or another, Such o test 15 made m special Jigs according to

apphicable specifications,

Operation Records

Eeonomical maintenance of automatic exchanges 15 very much  facilitated
if arrangements are made for suitable operation records. Ample provisions for

this purpose have been made in the L M Ericsson by-path system and such

exchanges can be provided with equipment which automatically records the
faults which oceur. The equipment consists of a central recording instrament,
a Centralograph recorder, which is comnected to separate control sets for the
markers.

The control is based on the fact that a certain fault in the marker puts an
elernent or a group of elements out of function. Conversely, by checking which
element or elements are out of operation it is possible to establish the
fault m the marker. If the control set for the marker sienals a fault, the
central equipment is antomatically called and the number of the fanlty element
is transmitted to this equipment. The number 1s pointed on a paper strip

and fault records are thus obtained automatically.



Fig. 4 X 4886
Lamp panel

connected to @ subscriber stage group

Fig. 5 AT
QOccupation indicator

connected to a first group selector rack
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The control of the mdividual elements 1s neude possible by the fact that these
clements have a uniform occupation due to the distributors in the markers.
It comnecting device has not been occupied after a0 certum nunher ol
narker calls the control set i the marker operates amd calls the contral

recordimg equipment.

The comtrol takes place as follows, Each selector (vertical in the ervosshar
switeh) s proviaded with o speeiad make contact, which s connected o the
control set. I the vertical s oceupied, this conneetion s carthed, The control
set for the marker tests (o selectors stmultaneously and the test contimues
until the marker has carvied out a certain number of connections, The selectors,
which have not been occupied for a minimum of 4 secs. are recorded. The

test 1= then continued with the following 1o selectors, &,

Selectors with contact faults m the multiple are detectad by means of this
4 sees eomtrol as they cannot he occupied more than 2 sces before the connec-
tion 1= released. The t[-aliti_-‘.{ n]u_-w] viries for the different selector stigres
depending on the rvate of oceupation in the stage. The control equipment can
he set for supervision of one selector stage only or groups of selector stiges,
It can also e set for control of any sclector remaining operated after the

ternnnation of a call,

Tt i~ clear that crosshar switeh svstems provided with thi= means of opervational
control will offer o considerably redieed mamtenance i the form of routine

tests e will e more cconomical on this score.

As o turther cheek on the different selector stages the make eontacts =upphed
on the verticals for control purposes are also connected to jacks. These
packs cun be connected either 1ooa E;I.\l'l‘\ }I'.\HL". 1-1:.1'. S B Y siall &;(i_‘lﬂl‘.l{ill!l
mdicatar, g, 3,

The lamp panel generally gives a0 picture of the grouping plan for the
selector stiges and ofters considerable advantages tor fuult tracime m cotmection
with routine tests &c. The lamp panel shows how the conneetion Tas heen
etablished over the different selector= and it is casy to a=certaim 1 a0 fanlty
operation takes place.  f other than the corvect sclectors are comected, i a

selector does not remain operited or af the vertical vefeases mmediately,

The occupation indicitor 15 a0 specially designed plug o which a paper can
be dnserteds This paper i provided with an electrically eonducting huver
connected to the battery voltiee, A nomber of pointed springs are resting
against the paper and each of these springs = connecter] oo selector over
the make contaet on the vertical described above, When o selector s oceupied
the assoctated sprmg s carthed, o e cirenit s closed through the conducting
Liver. A hole is burnt in the paper through which the spring  passcs, =0

mdicnting that the vertical an question has heen operated,

I
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The occupation indicator can be used for all selector stages and is a valuable
supplement to the operation records, By connecting it to one or more groups,
for instance during heavy traffic, the paper will provide an mdication that
all selectors have been in operation. If this hias not been the case, mumediate
information is received as to which selectors have not been taking part by
the fact that no holes have been made in the corresponding positions on the

paLper.

Register controlled by-path systems are provided with register control hoards
on which the connections in the exchange may be followed in order to super-
vise the traffie and obtain statistics of reliability, For the purpose of reliability
tests a routiner can also be used, which is connected up to a group for a

couple of days or so to complete a few thousand connections.

Fault Tracing, Fault Reporting and Fault Statistics

Faults found during inspection, supervision and routine tests, or from operation
records and subseribers’ complaints, should immediately be traced and corrected.
The control devices for the exchange cquipment described above will simplify
fault tracing considerably, It is very important that fault tracing is carried
out methodically and thoroughly and by well trained personnel in order

to obtain a satisfactory result.

Fault tracimg in itself is a fascinating task, like doing a crossword puzzle.
Apart from circuit and wiring diagrams fault tracing requires nothing but a
voltmeter, an ammeter, a receiver and most important of all a fair share of

imagination.

Al faunlts detected must be carefully recorded. The method adopted may, of
course, vary with the requirements of the different telephone administrations.
It is advisable to record all faults in a fault ledger and to make a monthly
analysis on o statistics sheet, The following particulars should be recorded:
the character of the fault, location in the exchange equipment, total faults
of similar kind, number of faults per 100,000 connections, number of faults
per subsecriber's line, &c. This analysis should he made by the exchange
superintendent and 15 sent to a central office which decides upon the action

to be taken with reference to the reported fault rate.

For large exchanges it may be advisable to use a faalt report form instead
of a fault ledger. Each complaint or fanlt detected during inspection, main-
tenance or routine test is entered on a separate sheet. The form should cover
all particulars in connection with fault tracing and repair, It is passed on to
the exchange superintendent and is used as basis for the fault analysis in the

same way as the fault ledger.

Maintenance Plan

For each exchange a detailed plan of maintenance work shoulidl be made up.
The plan should cover a period of ene vear and specify the dates for
the various maintenance operations. A reconmiended form of maintenance
schedule is a table with columns for each weelk in the vear in which symbols
for the different maintenance operations are entered with a reference to

which groups they apply.

The progress of the maintenance work i= also entered in the table as a check
that the schedule is followed,

At the same time as the fault analvsis and operation records are sent cach
month to the central office of the administration, c.g, the engineer in charge
of exchanges, an extract from the maintenance schedule should be enclosed.
The reason for this is that a proper understanding of the fault rate is impossible
without knowing the frequency of maintenance, and these two factors coupled

together actually decide the optimum cost of nrtintenance.
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New Loading Coils

] FRENNING, TELEFONAKTIEBOLAGET L M ERICSSON, STOCKHOLM

e

Fig. 1 X 4882
The new coil design, right, compared
with the old type

I he core, the coil and quad unit for coil grade

I may be seen in front.
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The employmeni of new materials and development of new manufacturing methods
have provided means for the re-designing of Telefonaktiebolaget L M Ericsson’s
loading coils with a resultant reduction in the coil volume of 4o ", as compared
with the earlier types. The volume and weight of the box have been reduced
by approximately 30 " . The technical quality has remained substantially unchanged.
The following article contains a brief description of the factors that determine
the quality and dimensioning of the loading coils, together with particulars of

their design.

Factors Determining Quality. Dimensioning

The clectrical properties of loading coils are dependent upon the magnetic
properties of the core material, the shape and volume of the core, the material
of the m=ulation of the wire for the windings, the eail’s mechanmcal construction

and the degree of precision with which manutacture s carried out.

The core material’s permeability, stability and alternating current losses are
the magnetie properties that intluence the electrical properties ol the loadimg
corls, FFor eiven core dimensions the direet current resistance of the cotl will
he inversely proportional to the permeability of the core, The core material
must have a high stability 1o enable it to be subjected to magnetization by
direct current loading of the loading coils, This magnetization may be produced
by mduction m the Time cable due to electric carth enrrents. The alternating
current losses m the core material may be divided into eddy current, hysteresis
and residual Tosses which together with the direct current resistance of the
coll winding, the copper eddy current losses and the dielectric losses set up a
resistance in the cotls which rises with the frequency. This rise in resistance
contributes to an mcrease of the attenuation exponent in the lowled cireuit
with o rising frequency, which as undesirable fram the pomt of view of

Iririsis=ton.

In the new coil designs carbonyl iron powder manufactured from ron penta-
carbonyvl s wsed as core material as before. The gram size 1= 8 to AT
This method of producing the 1rom powder is found particularly suitable owing
to the fact that the shape of the grams s spherical which facilitates the
m=ulation of the grains before they are pressed mto cores. The insulation
of the jron powder griuns mmphies that their surfaces are coated with an

extremely  thin layer

i electrically imsulatimg material in order 1o prevent
metallic contact between the grains and thus reduce the occurrence of eddy
current losses n the core. The thickness of the m=ulating layver influences
the permeahility of the core, however, so that in practice a compromise is
always effected between low eddy current losses on the one hand and high

permeahihity on the other,

The employvment of new insulating materials and a new method of applying
the Taver of nsulation to the ron powder grams have been the important
factors enablmg a reduced eoil volume to be obtained. It has been possible
10 reduce the amount of the insulation to less than half whilst at the same

time the eddy current losses have been reduced to approximately a quarter,
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The reduced quantity of insulating material and a shght merease i the
pressure adopted for compression when fornung the cores have resalted i oa
higher core permeability which has permitted approximately half of  the
reduction in the coil volume obtamed.

The carbonyl sron powder used can be produced with different properties
imsofar as the hysteresis losses are concerned. On this account it can be
employed for purposes with widely varying requirements from  the pomt of
view of hysteresis, such as the loading of two-wire circuits, four-wire circuits
with a superimposed carrier frequency system and circuits for the transmission
of radio broadeast programmes, without 1t being necessary to change the

volume of the core and coil.

The residual losses factor of the core material varies with the permeability

and 1s independent of both the frequency and field strength.

Coil Designs

The new coil designs, similarly to the ecarlier types, have a toroidal core.
This form of core is found suitable, as the wound coils have a very small
magnetic  stray  field, which permits high cross-talk  attenuation hetween
adjoining coils in the loading coil box to be obtained more easily, The core
15 s0 dmensioned that it gives the lowest possible direct current resistance
i the coil windings for a given core volume. Thus, definite relations exist
between the external diameter. the internal diameter and the axial height.

The section is oval which facilitates the work of winding,

Apart from the shape of the core. the quality of the loading coils is also
dependent upon the core volume regarding the hysteresis losses and the direct
current resistance. The greater the volume, the better will be the properties

of the loading coils in this respect.
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The insulation of the winding wire plays a verv important part in the
dimensioning of loading coils. On the one hand, the laver of insulation must
possess sufhcient strength to withstand the stresses ;,1'11“. winding machine,
amd on the other hand it muost be as thin as pos=sible to ohtim the greatest

possible copper filling factor in the available winding space on the core.

In the carlier cotl designs enamelled textile-covered winding wire wis em-
ploved, In the new designs, however, 4 winding wire is used the insuliation
of which econsists of a synthetic lacquer the laver thickness ol which s less
half that of

fuct that the copper filling factor in the winding space has been mereased,

than the winding wire previonsly employved, In view of the

it has been possible to reduce the coil vohnne by about 20 9

Thus, the merease in the core permeability and the use of an improved winding
wire have hrought about the 4o Y reduction i volume,

An jmportant assumption for satisfactory transmission on loaded cireuits 1s
that the ervoss-talk attenuation between the different circuits <hould be kept
as high as possible. Very exacting  demands with regard to o freedom from
cros=-tilk must be made of the lowding eomls. In particular regarding loading
cotls Tor sideplintom circuit lowding, it is necessary to Tave an entively
svriimetrical design for the cotls hoth from a0 mechanieal and electrical poimnt
of view i oorder to keep the inductive, capacitive and olmie couplings and
unbalances suffictiently low. The cores must be homogencous, that s to sy,
they st have the same permeability aromwnd  their entire periphery. The
msulition between the winding and the core must he of the same thickness
over the whole core and the winding turns must he distmibuted i exactly

the same manner in the different sections of o enil

A special semi-antomatic winding machine s used for winding the coils.
It ds operated manually but works entively automatically and with precision
as regards the distribution of the trns: Fig, 2 shows the latest type of these

e hines.

Loaded telephone lines may he divided into three categories aceording to
their range of use: mterurban lines. raral lines for short conmunications
without amplification and local lines—such as the connecting lines hetween
automiatic exchanges located elose o one another, The transmitting properties
vary for lines coming within these categories, It is then necessary from an
ceonomie pomt of  view

to adapt the quality of the loadmge coils to the

requurements made of the different categories of lines,

The production of loading coils therefore covers three quality grides, The

chiet techmical hfference hetween the erades lies in the direct  current

resistance and the hysteresis losses,
Cotl grade 1 is mamly intended for side/phantom cirenit loading of quadided

cables of the Dieselhorst-Martin type. They are constructed as g unit for
cach quad with one cotll for cach side ciremit and one coil for the phantom

cirenit.

Coil grade 2 15 mainly intended for the loading of the side ¢ircuits in star-
quaddided eables,
Coil grade 3 1= only intended for the loading of <hort local lines, usually

paired cahles.

The cotl grades 1 oamd 2 are also manufactured using a core material having
speciadly lTow hysteresis losses for loading coils intended for loaded cireuits
Tor the transmission of hroadeast radio programmes,



Fig. 6 X
Comparative illustration of (left to right)

grades 1, 2 and 3 of the new design

From front to rear are to be seen: core, coil

and quad unit for grade 1, and core, coil and

coil mounting group for grades 2 and 3.

Fig. 7 X 4pat

Loading box with cable stub

Box Construction

Al }il;llhﬂ_'_; coils that have to be connected 1o a0 line eable at the same [Jllili1

are housed oo common case, a hox, The hox provides mechameal protection

for the coils and must have a ll%j_"].'l resistanee to corrosior. 14 must he .\ll-'i‘:]l["‘i_\'

tight so that water or moisture cannot penctrate mto the hox and anterfere

with the tran=mis=ton due to leakiage of current hetween the different conduactors

or the comductors wud the box,

The boxes are

the hoxes s

cotls the tghtness of

comstructed of cast ron. Before the mounting of

tested

the lowdime

by raising the air pressure inside

them while they are submerged mowater, Any leakages o the casting are

detected vapidly and eifectively by

resistance of the cust

this

1on to corrosion llk' hoxes are

method, o order o merease the

tarved when they have

'Jt'l'll ~11!|j<_-|_'[¢-|] 1o []|.- ,|]p||\':- pressire test. ,\I‘[;-]' !]n- n'ur]-- |I;:\'(' ]H‘I'I! !|I||1III[|'r|

m the hox the remamimg space e the lTatter s flled with an asphalt compouand

under vicuwm and heat.

The loading coil hoxes are manulactured with srrangeents for connection to

the Tine cable according to two different

systoms, namiely, by means of @

cable stul and o joint box respectively.

Boxes with cable stubs are

chiefly mtended for placing in cable pits Tor

commnectiom to munarmonred ine cables it they ave al=o used in combimation

with  lead-sheathed Tine cables suspendod on

poles. In the latter the

Cils¢

hoxes are mounted on the poles immmediately below the cables. The connection

of Toadimg coil hoxes with cable stubs to line cables 15 carried out by means

of a branch-off of the conventional tvpe. The cable

stub comsists of 0.8 mm

copper conductors each insulated with two lvers of cellulose paper wrapped

m reverse directions, The conductors

e twisted mto quads o accordance

with the Dieselhorst-Martin svstem and the cable core 15 surrounded by a

pressed lead sheath alloyved with tin,

over small dinmeters the pitch s extremely low for quadded, conductors,

cable core 1s compact ane the lead she

loathing hox with o cable stuh.

To permut the

hent
the

cable stub to be

ath s relatively thick. Fig. 7 shows a

stub 15 fixed to an ron supporting voke.

Loading boxes with a joint hox are
wl armoured

cable, which are filled

provide mechanical protection vound th

mternal jointing cap and external protection, see

moaiter Jomtimg is completed, Tt is not necessary to

e hixes, The jomt hox consists of an

g, 8 The jointing cap

1= com=tructed of tnned sheet hrass and consists of a lower part and o cover,

At the jomting the two ends of the hne cable are

cich led o throngh the

neck of their respective jomting steeves, wheveapon the joint s formed insule

the cap. The cover for the cap is then soldered to the Tower part and tightening

between the cap and the eable is effected by placing a

hall of

-.:J]l]r"l' over

the neck of the jointing cap and the cable sheath, The cover for the eap is

provided with serew-threaded holes for the connection of the compriessed-air

pipe and pressure gauee for testing the tightness of

the soldered _itlilll. After

the pressure test. the conmecting holes are closed by <oldering,

The external protection of the jomt ¢

halves which serves exclusively for the mechanical protection of the

ape consists of an iron casting in two

jointing

cap. The protective device is fitted with sleeves for securing the armoured

cable, =0 that tensile stresses are prevented at the ball of solder between the

lead sheath and the neck of the jointing cap. The space between the cap and

the external protection s filled with

an asphalt compound after jonting,

through a hole on the upper side of one half.

The joint box is constructed in four different sizes to meet the varving demands

for jointing space due to the different

numbers of coils m the lowling hoxes

and numbers of conductors in the line cable.

For protection during transport the cable

mtended for connection to [n';tl]-~]]1:tl|l-'iil

le cables, llr\ are ‘-l!].ll_'lll 1 ]|1't« in the :,_1".'(![11111 close to l‘m'!



Fig. 8

X 4872

Diagrammatic view of a leading box

with joint box

Fig. 9

Loading box with joint box
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The conductors between the coils in the boxes and the jointing space in the
cap consist of 0.8 mm tinmed copper conductors insulated with o laver of
rubber. The rubber msulation of the conductors is necessary to cnable the
lutter to be bent at very sharp angles in the confined jointing space without
damage to the layver of insulation, Fie, ¢ shows a loading  hox provided

with o jomt hox,

[t has been possible to reduce the volume and weight of the loading boxes
i the new designs, It wias not feasible, however, to reduce the box dimensions
in the same proportion as those for the coils, since certam spaces n the boxes—
for jointing the conductors and for the mechanical supporting structures which
hold the coils—are largely independent on the cotl volume. The volume and

[

werteht of the new designs have been reduced by about 3o Ye, A |n;g.]i[]:_‘l| hiox
of the new tvpe which contaims 48 quad units has o volume of about 75 dm?
exclusive of the joint box or cable stub, rvespectively, whereas the earlier

designs for the same number of mnts had a volume of about 105 dm',

Where the loading of cables with a small number of circuits ts concerned,
such as small ruval eables, operating  circuits 1 coaxaal  cables or long
subseribers’ cables, the standard loading boxes are unnecessarily large and
expensive. The mounting groups shown in fig. 6 with eoils of grades 2 and
3 which are placed in the loading boxes may, however, also be placed divectly
e standard eable joint and connected 1o the line cable. The coils are mserted
i tubes of moulding material and impregnated  with o moisture-resistant
material. They can be packed for transport and storage so that they are pro-
tected against moisture, The length of the tubes varies with the number of coils
I':'||1111'L'l]. o cable jnri]lh which contam such ecols it iy he necessary 1o
mereqse the dimensions of the jomting box, In such ecases o larger standard
dimension for the jointing box is usually selected m practice. The costs for
the latter will then he .'1[=]r1'|'L'i.‘l]a]_\' less than f the coils were mounted o

<tandard loadme box,

Guarantees

The loading ¢oils of grades 1 and 2 satisfy the C.C.LF, recommendations
relatimg to loading cotls for interurban loaded lines. There are no international
recommendations relating to the quality of the coils for the purposes for which

loading corls of grade 3 are employved, namely, local lines of various kinds.

The electrical properties of the coils for which guarantees are given are as
follows: inductance, inductance accuracy, inductance stability on direct current
loads. inductive unbalance, direct current resistance, effective resistance at
two frequencies within the transmission band, direct current resistance
unbalance. capacitive unbalance, working capacitance, hysteresis factor, cross-

talk attenuation. insulation resistance and dielectric strength.
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Layout of emergency telephone system

main fire station
subsidiary fire station
police station
telephone exchange
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L M Ericsson has for a long time past been supplying fire alarm telegraph systems
which afford the public a rapid means of calling for help from the fire bri-
gade or police. The growing demand that ordinary telephone lines should be
used for such systems, and that the systems should be available for other purposes
as well, has led to the construction of the emergency telephone system de-

scribed below.

During the 10405 a new feature was added to the fire alarm telegraph system
m the form of the telephone. This meant that the public could now also
communicate directly with the police when help was needed whieh could not be
rendered by the fire brigade. This addition to the fivre alarm telegraph system
has been a development of exireme significance, and the telephone communi-
cation is today equal in dmportance to the original dorm of fire alarm
comprising a morse signal to the fire brigade, Tt is this experience which

forms the basis of the emergency telephone system.

Principles and Operation

An emergency telephone installation consists of telephone boses placed at
comvenient street and road locations, The boxes—the mamn parts of which
comprise a handset and eradle switch, imduction coil, e¢te—are comnected by
two-wire lines to an alarm centre which may, for example, he the nearest fire
station., To send out a call for assistance, the hox i< pulled open by means
of the handle. An alarm call signal 15 automatically tran=mitted to the fire
station and at the same time an indication s given of the location of the hox.
The call 15 answered by the duty Tireman, and the caller can nse the telephone
to give any further miormation that may he required. Thus the alarm s
received at the fire station as soon as the door of the hox is opened, irrespective
of whether the telephone 1s used or not. This is a very important point since,
on account of shock or other crrcumstance, the person in need of assistance

may be incapable of passing an mtelligible message,

If the box is mstead opened with a kev, in which case the seal on the handle
1s not broken, a different sienal 1s received at the five station indicating a
service call, Priority can thereiore alwavs be given to alarm calls, Thanks
to the excellent speech transmission a call from an emergency telephone hox
can be switched over at the fire station to the ordinary telephone network.
This may be of great value in an emergency when special personnel, material

and equipment are required.

The apparatus incorporated in the svstem is constructed i such a way that
it can be used for many different kinds of installation, Figo 1 shows a lavout
of a locality possessing a man and two subsidhary fire stations as well as a
police station connected to the emergency telephone svstem. The svstem pernnts
the automatic relaying of alarm signals from a subsidiary to the main fire
station. This facihity can be made use of either 1f the subsuliry station s
unmanned or if a quick report 1= to be given to the main fire station of an
mcident i a subsidiary district.. When the emergency  telephone svstem s
used for service ecalls of this ki, 1t may be madvisable to lay the extra
burden on the fire stations, but such calls are mstead antomatically  put

through to the police,
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Fig. 2 X Th1
Emergency telephone box KEC 33

with door open (centre) and with internal
parts exposed (right)
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To enable the police station to obtain rapid communcation with policemen
on patrol dutv, flash signals can be given on unps placed above the emergeney
telephone hoxes. These signals can be sent to groups of ten hoxes. One or
more groups can he ,Il'l'.lll_'.;t'tl to cover a 2iven ll.'l“'”l L B HH_' ]nlh\'lﬂl:l!]
answers the flash signal by opening the nearest box with his key and reporting
on the telephone, Neither service calls nor police flash signals interfere with

alarms to the Dre station,

Line Network

Ovidinary telephone lines, with resistance not exceelding 1,200 ohms, are useil
both for box lines and hranch lines between Give stations, Al the lines are
controlled by supervisory current, so that fault signals in the event of dis-
connection, short-cirenit or  earthing  are automatically  transmitted  to the
vespective stations, Up to eight boxes sending imdividual alarm sienals to
the fire station ¢an be coupled to one hine, I several hoxes are placed on the
sime line—a mualti-hox Time—it should preferably be drawn o as 1o form
an unbroken loop up to the last hox. For the relaving of signals from a
subsidiary to main fire station one line 1= required per cight hoxes associated
with the sub-uhiary station, while for relaving of <ignals to the police station
one line is reguired for every group of ten hox lines irrespective o the

number of hoxes on them,

Emergency Telephone Box KEC 35

The cmergency telephone hox shown in fig, 2 15 made of a Light alloy and

i~ coloured signal-red. The dimensiwon= of the hox are: heght 200 i, width

245 mn, depth tgo mim. When the door 1s opened (hg, 2, centre) o handset 1s
fovnd hangme i the might-hand <ection of the box, and i a covered compart-
ment are mduction eoil, contact spring sets, rectificr units, cte, The compart-
nent also contins space fon o 1'1'I.|}' with ||r'.|\}' "hl[_\' contacts H.t;.;. 2, righty to
receive the flash impulses from the police station and to break and make the

current to the lump above the hox,

'he box can be opened, as already smd, either by means of the handle or
with a key, When the handle, which 15 normally sealed, 15 pushed down, the
<eal s hroken and a contact deviee sends an alarm signal to the five station.
When the door is opencd with the key on the other hand, the contact device
1= Dlocked and a calling signal is not transnutted until the handset 1s lifted
off the rest. At the bottom of the box are cable hushings for mains, lamp,

fire station Ime and earthing.



Circuit diagram of emergency

telephone box KEC 35

AK
SK
KO
BR
TR
Lla,
H
M

Fig.

switch operated by opening of door

switch operated by handle

cradle switch
police flash relay
induction coil
LIb rectifiers for
receiver
transmitter
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identification of box
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Control board for 10 vertical panels
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Fig. 3 X 7640 No eritical parts such as relavs, selectors, batteries or the hke are mvolved
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different boxes on the same line, each box is provided with rectifiers which
are novmally not commected o ciremit. Not until an alarm ealdl s omade ar
the vectitiers brought mto connection between the two branches of the line
and carth o such o way that o distinet dentification of the calling hox s
mdicated at the fire station. The rectifiers are hrought into connection by the
contact device which 1s operated by the handle, and are disconnected on the

handset bemng raised.

In Mg, 3 1s shown the circuit diagram of a ternnal box on a multi-hox line.
The cirewit dingram of a hox to Le used on a smgle hox line is somewhat

simpler,

Fire Station Control Board

The control board is constructed in a light polished oak frame. In front is
seen o horizontal panel containing  the common  equipment and, above it
vertical panels containing lamps and jacks for the box lines. The vertical

panel equipment is composed of a number of assembled units. The panels for
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Fig. 5 X 4888

Time recorder

Fig. 6 X 4889

Tape recorder
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single hox Hnes are provided with Jamps and jacks for 20 lines each, while
panels for multi-hox lines each serve two multi-hox lines, e, 16 hoxes. Control
hoards are made in two sizes with space for 10 and 135 vertical panels

respectively.

In order to he able to transfer calls from the emergency telephone boxes to
other locations, arrangements are provided for incorporating  extension line
panels as owell mo o the control hoard., These panels are wlde for 20 hines.
Calls are answered in the same way as with an ordinary cord switchboard,
and the necessary cords and plugs may well he mounted in the table on which
the control hoard stands, Fig, 4 shows a control board for 10 vertical panels.
In this hoard 3 panels are mownited for single hox lines, &oeo @ maximum of
to bhoxes, and one panel for extension lmes, The vacant spaces are covered
in with blind panels. It will also be seen from the photograph that there
is space heside cach jack for an identification plate to mark the location
of the box. Behmd these plates are lamps which light when a call 15 made.
An alarm call is signalled by flashing of the lumps, and service calls by a

steady light.

A further hoard, placed heside the control board and mounted inoa siilar
frame. contams cquipment for transmitting mternal alarm signals within the
five station itseli, This cquipment is also constructed i the form of units for
loudspeaker and bell alarm signals or for the operation or lighting mside or
outside the station, while other equipment contains a stop wateh for takimg

the time of gomg into action,

The fire station equipment may also comprise an apparatus for recording of
all alarm calls recetved, fig. 30 The date. time and number of the calling
hox are stamped on g roll of paper which moves forward one step for every

call made, The conversation can also he taken up on a tape recorder. fig. O

Other equipment required at the fire station comprises relay sets which are
mounted o racks 1860 mmoan height and 735 mmomowadth, Varous types
of relay sets are used, dependimg on their function i the svstem, There are
thus different sets for single and multi-hox lines, for the transmitting  of
alarm signals, for connection to the police station, and <o on. The racks
are so comstructed as to enable practically any combmation of relayvs to he

m=talled and to facilitate extensions and additiomns to the plant.

Police Station Equipment

The police statiom equipment comprises a control board  similar to that
deseribed above, contaiming the necessary devices for receiving <ervice ealls
and for the starting and stopping of flash signals, Here agaim the line equipment
1= constructed in the form of vertical panels, the board being  constructed
for 10 such panels, No extra relay equipment is required here. but the necessary

relavs are mounted i the control hoard.

Power RCq uirements

A48V storage battery with centre-point tappings 1= required at the fire
stations for operation of the plant. The capacity 15 caleulated on o closed
circuit consmmption of 8 mA per line, but with a minimum capacity of 20 Ah.
The ilash signals at the emergency telephone hoxes are <ent out i the form
of alternating current impulses, which may sutably e supplied from a ringing
current converter BAL 1303 operated by the 48 V7 battery, At the police
station a 24\ battery with about 20 Al capacity is required,



Automatic Fire Alarm Installations

Automatic fire alirm installations may be connected to the emergency telephone
svstem. A special connecting unit s then provided at the control units of
these installations. An alirm is sent to the fire station o the same wiay as
from an emergency telephone hox, while Taults are dealt with similarly to
service calls, telephone commumication being obtaimable hetween the control
untt and the five station,

Outstanding Features of the System
1) Network consists of two-wire telephone Tines.

21 Box Iimes and branch hines alike are controlled by supervisory current,
and fault signals are automatically received in the event of disconnection,
short-cireuit or earthing.

31 The boxes contain no relays or other evitical parts for their main functions.
40 The boxes can be provided with heating clements,

Up to 8 boxes can be coupled to one line. An ndication of the hox

n

originating the alarm is given at the fire station,

[

An alarm s automatically sent from the box as soon as the door s
opened with the handle, whether the telephone is used or not.

71 The emergency telephome system can be used for service calls as well.
The latter are signalled in a different manner from alarm calls.

81 The transfer of alarm calls from, for example, a subsidiary fire station
to headquarters can be arranged automatically, The call can be answered
at either station,

u) The time of an alarm being given and the number of the hox can he

automatically registered by a time recorder, and conversations can he

taken up on a tape recorder.

10) Service calls can be automatically transferred to the police station and
answered there.

111 Flash signals can be transmitted to lamps at the hoxes from the police
station (or fire station ).

12) Service calls and flash signals do not prevent the sending of an alarm.

130 All types of telephone call can be transferred to the public telephone
network.,

140 Automatic fire alarm mmstallations can be hinked to the emergency telephone
systen,

150 The central equipment at fire stations can be implemented by arrangements,

for mternal alarm, ete.

16) An already installed svstem can easily be expanded.



30-Line Selector for Small Automatic

Tclcphone Exchangcs
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Fig. 1
30-line selector, viewed from the
mechanism end

Righr plastic cover
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[T.D.C. 631,305,2

The L M Ericsson small automatic telephone exchanges were earlier provided
with rotary step-by-step 25-line selectors. The development of the automatic
systems type ALD 10—z0, however, required a selector with a larger capacity

than that of the 25-line selector.

A new type of selector was, therefore, developed based on the same principle
as that of the 25-line selector but with 30 contact positions, better contact pro-

perties, less power consumption and considerably longer life.

The design and general properties of the new selector are outlined below.

Desi

The step-hy-step s0-line selector, fie. 1, has heen tvpe coded KI7F 10—>20,

on
o)

[t 15 mounted with spring suspension on 4 spiral springs in the same way as
the 23-Tme selector. The mechani=m amd the multiple bank of the selector are
built up on both sudes of @ mounting plite with the rotor, he, 6, pivoted

m=ide the multiple bank, The hxing hole piteh tor the vwo selectors 15 the

same wl no modifications were, therciore, required m the rack construction,

The selector echantsin, g, 2, consists of chassis and driving system with
corl, magnet bracket, armature with armature  lever, driving  spring and
armiture pawl, A stud s also provided for adjustment of armature stroke,

i detent spring and stop bracket for the armature pawl,

'l.lh‘ t'h.'l‘_“'i" il]-—ll CaTTIes *~[‘l'il|;_:' sl i'u1][;|i]!i]lg‘ |]lnr.]l' ]m-—.]tnln chontact -]I1'il]l‘_;'—
an o owell as nterrupter contacts. The latter consist of one  fixed and one
tlexible contact spring, bhoth provided with twin tungsten contacts, and are

operated by asliding interrupter arm made of fabric reinforeed phenolic and




Plg. i X G726
Mechanism of jo-line selector
Commencing from rthe front are seen chassis,
spring set (the two shorter springs being the
interrupter set) detent spring and, behind ir,
the driving spring; to the left, ratchet pawl
and stop bracket; behind and to the right,
magnet bracket, armature with armature lever,
coil and stop stud,

Fig. 3 X 6727
Multiple bank with, from the left, bear-
ing plate, protection glass and locking

ring

fitted on the armature lever, When the armature operates, the interrupter arm
parts the contact springs and breaks the cireuit. A certain amount of play 1s
arranged  between  the wrmature lever and the aperture o the mterrupter
lever, and the contucts, therefore, hreak and make just at the end of an
operation or release of the armature, making the action of the selector very
relible, The mterrupter arm icts upon the whole width of the flexible spring
and the wear is thus msignificant. A corrvectly wljusted interrupter mechani=m

will, therefore, muaintain its adjustiment Tor a very long time,

The muldtiple bank, fig, 3. consists of 6 rings of thermosetting material, which

on hoth sides are provided with slots for the contact plates, \When a contact
1!].‘1[!,' 15 fitted oo slot, a ]rlli'tiflT} of the ]l];l.l(' i'l"r_]lt'l'i‘- outside the wiulth of

the ring, figs, 4 ad 3,




Fig. 4
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Multiple ring with contact plates fitted

(centre), contact ring (lefr) and insulat-

ing ring (right)

Fig. 5

X 4871

The position of the wipers on the con-

tact plates in a multiple ring

a multiple ring
b contact plate
©  wiper spring

Fig. 6
Rotor for 3jo-line selector

a rotor spindle
b ratchet wheel
€ wiper spring
« insulating plare
¢ bracket

f index disc

£ cam disc
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Instead of contact plates a closed contact ring, fig. 4 left, may he fitted on

one side of the multiple ring.

Between each multiple ring an insulating rving 1= fitted. Each side of the
msulation ring 15 provided with two raised sealing ribs. When the multiple
hank is pressed together, which is carried out in a pneumatic tool, the projecting
edges of the contact plates are pressed into the sealing ribs and the latter
close np tightly agamst the multiple rings. Dust can consequently not penetrate
between the multiple rings. The extreme end of the bank carries a bearing
plate for the rotor and a protection glass, both held by a spring ring, fig. 3.
By means of this arrangement the inside of the selector s made readily
accessible, the rotor can be removed, cleaning can be carried out. and =0 on,

without dismantling the bank assembly.

The rotor, fig, 6. consists of o spindle, @, fitted with a ratchet wheel. b, and
a bracket, o, carrving an insulating plate, d, with rivetted wiper springs, .
The bracket also carries an index dise, f, indicating the position of the selector,
A cam dlise, g.oas Gitted between the hracket and the ratchet wheel and
operates the home position contact springs, If the two serews on the ratchet
wheel are loosened, the cam dise can be turned to the required position. The
rotor 15 pivoted in the hearing plate at the end of the hank and i a bearing

hu=h on the driving mechani=m,

The favourable operating properties of the 30-line selector are maunly  duoe
to the fact that the wiper springs are provided with twin contacts, see fig. 3,
and that the contact points for making, breaking and rest are situated on
different parts of the springs. When the selector rotates. contact making
15 cffected near the hent pomnt of the wiper spring whereas breaking takes
place at the end of the spring. The rest position s situated somewhere hetween
these two points and this part of the wiper is, thereiore, not afiected by the
sparking which often takes place when a cireuit i= closed or opened. The
contact plates are not placed radiadly i the multiple rings, but at a slight
angle with the round side of the blank against the wiper springs. In this way

vood contact surfaces free from burrs are obtained,

Similarly to the 23-line selector the 3o-line selector 15 mdirectly driven, i.e.
the movenment of the rotor takes place on the release of the armature. On the
operation: of the armature the driving spring 1= loaded up and the armature
pawl s moved from one tooth of the ratchet wheel to another, On release
the driving spring  returns  the armature lever and the armature  pawl
moves the ratchet wheel and the wiper springs on the rotor to the next

contact position,

The selector 1= made for a maximum of 6 pole switching but is also supphied
for 4 and 3 poles, 11 duplicated wiper springs are fitted on the rotor diametri-

cally opposite each other, the selector can also be vsed as 8, 10 or 12 pole

13-line selector,

A= mentioned above, the multiple bank 1= completely enclosed and sealed against
dust. The selector mechanism is protected by a transparent cover and the
whole selector 3=, thus, well enclosed and efficiently protected. The position

ol the selector can z_';l-ﬂ_\' he ascertained without removing the cover,



Fig. 7

Speed of interrupter operation (left) and oL

Fig. &

jo-line selectors fitted in an ALD ex-

change

Fig. 9

Oscillogram showing interrupter opera-
tion in 3o-line selector A

Coil: 50 ohms

Operating voltage: 24 V

Diagram A
B

Operating voltage

o LIETM S L .
fecpise 0 2024 30 WV

70( —‘—‘ 8 SO _‘7 l_ﬂ|

60 i g e = t T f — 1= s

impulsing rate for 30-line selector 0 0 20 30 %0 50 60 70 &0 90 1007

General Propertics

Fhe magnet cireuit has proved to be very efficient, having a comparatively
short corl which stands up to continuous rated current without exceeding
permissible temperature. [t has, therefore, been possible to reduce the power

consumption to 1.5 W oin spite of the fact that the selector 1= provided with

| twin contacts with o comparatively high contact pressure.

A varistor across the coil is used as spark-quench. It 1= fitted under the magnet

conl and soldered to the two tags of the coil

B . The operation of the selector 15 very uniform and stable. This applies to
i interrupter operation as well as to external impulsing, The diagrams in fig. 7

show the impulsing rate at 18, 23 and 30 V and the speed of iterrupter

operation at different voltages,
Fig. 9 shows an oscillogram for a selector during interrupter operation.

Life tests have proved that the selector still operates satisfactorily after 10

million revolutions, e, 300 million steps,

T By making the main parts i the multiple bank of plastic material 1t has heen
X 468 - i
possible to reduce the weight to 0.6 kg (1 1b 5 ozs).

v e

The dimensions are: height 069 mm (2 ™), width 107 mm (4 ") and

#r

depth 111 mm (4 %) with cover included.

X 6722

current through coil B
the movement of the arma-

ture lever at the fixing point

for the driving pawl (oper-

ating direction up)

current through contacts in

two multiple rings (make
contact up)

time reference (1 cycle = 1

msec)



New Couphng Components
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l‘i{..’. 1 X 4870
Principle of contact making in the new
coupling components

a  prongs of fork contact
b Aat pin contace

Fig. 2
Fork jack RNV zos1

Right body, centre two fork conrtacts
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LLINC. 021.315.67
The interconnection of the various teletechnical apparatus requires an increasing
amount of multi-point coupling compenents of high quality but inexpensive in
production. L M Ericsson has developed two new 20-point elements, the fork

jack RNV zos1 and the pin plug RPV zos1, which are described below.

The distinguishing feature of the new coupling components is the method of
contact makmg, The contact members consist of flat plates, one shaped as a
fork and the other as o kmife-like flat pin. The Torked contact member s
placed at an angle m orelation to the making flat ping see figs 1. When the
flat P 1= mserted nto the forked contact, o contact preant 1S obtimed on
cach sule of the pm. The two contact pomts for cach connection receive
adequite contact pressurve throngh the torsion sct up i cach prong of the fork.

I order to reduce the contact resistance the contact members are silver ]a|.‘|[11|.

The fork contacts and the flat pins are mounted i their hodies i such a
way that cach member hias o certaim amount of free movement. In this way
the contict members are automatically adjusted i alignment when the jack

and plug e coupled together,

e width of the flat mnocontacts s ].ll';r m relation to the fork contact
pomnts and o certan amount of displacement hetween the jack and the plue is,

theretore, pernissible without jeopardizing the connection,

]:(}fr/\.’ L]{Hl/\' R.\'I ’ _:}l}_‘; !

The fork jack. fig, 20 consist= of a body in thermosetting material provided with
20 recesscs. The hottom of cach recess has an open rectungular aperture
arvanged at an oangle wath the sides of the body, The fork contact, which is
termiinated by oo soldering tag, 1= mserted through the aperture at the baitom

of the recess and 1= secured ]u_\ the =olde 1'i=.|; Ty ]ll"-]l:_;‘ twisted into '||:||';l”r'|




Fig. 3 X 6724
Pin plug RPV 2051

Left body and in front of this two flat pin

contacts

Fig. 4 X 4875
Coupled plug and jack

Left fork jack RNV 2051, right pin plug
RPV 2051

with the long sules of the body, The depth of the recesses < such that the

re, therefore,

fork contacts are nested below the surface of the bady and they

mechamendly protected,

The shape of the jack body is arranged mosueh aoway that the flat pins in
the plug are gmided by the Dody and not by the Tork contacts, Two open

holes are arranged for fixing the jack.

Pin Plig RPV 2051

The flat pin contaect, Tig. 3, has a knife shaped front part and a narrower
part terminating m a soldering tag. In the centre of the narrow part a spring

tomgue 1s sheared up intended for the fixing of the contact pin.

Smnlarly to the Tork jack the pim plug has a body of thermosetting material,
The body s provided with 2o open holes. These holes are Targer on one side
than on the other forming a step inside the hody, The contact pims are mserted
from the sule with the small holes, soldering tag dirst, and are pushed
until the shoulder of the pin rests against the hody, The pins are <ecured in
position by the spring tongue snappimg into the lurge part of the hole anid
engagimg the step referred to above, Two open holes are arranged for the

fixing of the plug.
FFig. 4 shows the jack and the plug coupled together,

The fork jacks and pin plogs mayv be used as <olid fixtures on the units
which are to be connected, A flexible connectiom may be obtained by en-
closing one or hoth members m covers and connecting them to o multi-core

cable or a cord.



Static Frequency Converters for Track

Circuits

C AHLBERGEG,

ERICSSONS SIGNALAKTIEBOLAG, STOCKHOLM

UL DOl 621.314.200050,259.12
To meet the need for A.C. sources for feeding track circuits on electrified rail-
ways with 16 2/3-cycle traction current L M Ericsson’s Signalaktiebolag has de-
signed special frequency converters without moving parts which convert 50-cycle
energy into 75- or 125-cycles. The frequency converters designed for this purpose

are described in the following article.

On electrificd railways the rails are used as common conductors hoth for the
sienalling curvent and the traction current. The signal-receiving relay, which
15 known as the trick relav, must be constructed or comnected in such a way
that 1t 15 not actuated by the traction current but by the signalling current
onlv. Apart from bridge couplings hy means of impedance honds which atford
adequate reliability o certain cases, this can be achieved with frequency-
selective relavs, The frequency of the signalling current is then so selected
that it does not conflict with the frequency of the traction current or of its

harmonics.

IT the traction current consists of alternating current of 167 cyeles, odd,
and o oeertain cases also even harmonics are set up on the voltage drop
m the rails. The thivd and fifth harmonies are specially pronounced, and of
the rails are magnetized or have recently been magnetized with dhirect current
the fourth and sixth harmonies are sufficiently marked to exert a disturbing
effect. Direct current magnetization of this kind may occur in the event of
carth magnetic disturbances.

When direct current 15 emploved for traction purposes the chowce or frequency
for the signalling current 1s not so restricted as in the ease of alternating
current, but the risk of stray so-cvele currents from power nets cannot be
neglected, and a frequency of so-cyeles for the signalling current should con-

sequently be avoided,

Since track cireuits, as o rule, are continuously under current, very exacting
demands are made as regards the durability of their current sources. Rotary
converters meet these demands but they rvequire a certain supervision and
mstrumentation, on which account they are not very suitable for installation
m relay cabinets along the line. They are therefore placed in the stations
and the track circuits are supplied through special feeders. A more satis-
factory selution 15 provided by a static converter which when connected to
the power network converts current of the power frequency to current of
the signalling frequency. Thus, in 1943 the Signalbolaget took up the develop-
ment of static converters which have now been employed in service for some
vears with excellent results,

Let us first review  the  development of  static  frequency  converters
which have been known from the infancy of radio-telegraphv., Prior to
the introduction  of  the vacuum  tube  these  converters were  employed
for the conversion of low-frequency energy generated by rotary machines to
high frequency energy which was supplied to the antenna. The raising of the
frequency was carried out as a multiplication of the basic frequency by a
whole number. At a much later date it was discoverd that it was possible to
ohtain a division of frequency by means of static clements, It appears that
the first patent for a frequency divider of this kind was applied for in
France in 1926 by Fallon who stated that he had succeeded in effecting a

irequency division by three. four and nine. After Fallou had demonstrated



Fig. 1
Frequency converter JLM 1102

right: with the casing removed

X 672

the possibility of frequency divizion, several devices were designed and patents
applied for, In the United States in particular a ssubevele ringing converters
on Fallow’s principle has been mouse for many yvears as a source of ringing
current m telephone exchanges, Sinee then static ofreque

ey reducerss which
provide several frequencies simultaneously for party-line ringing have also
heen mtroduced,

An undesirable form of frequency division to which attention has been drawn
m power engimeering during recent vears 1= found i the subharmonics set
up in scapacitor transformerss and in hig power Tmes provided with series
capacitors, These subharmonics may give rise to overloads with resultant cut-
outs which mterrupt the service and measures have therefore been taken to
prevent such phenomen.

Principles

The frequencies of the harmonies i a 167 -cyele traction current referred
to i the mtroductory part are spaced at a mutual distance of 107 -cyeles,

Thus, 1t 15 quite natural to place the signalling freqguencies exactly o the

middle between the harmonics, The latter are 33", 50, 667, 83'a, 100, 1167/,

33"s 150 eyeles, ete, or i oother words, *a-times 2, 3, ete. The frequencies

i the middle between them are *s-times 242 3'2 ete, or after the positions
of the denominators have been changed, ™le-times Tl " M W M
g, M My ete. As will be seen, amongst the frequencies that can be employed

35 5 ™ 7, cte, oceur, that i= to sav, when the standardized

power frequency of zo-eyveles is halved and then mualtiphed by an odd number

in o static device, such a device could he used for the purpose in question,

In previously known methods of static conversion the frequency could he
either multiphied or divided, Tt seemed that a combimation of the two methods
would he possible, and this was confirmed by preliminary experiments. The
experiments were primarily  directed towards the balving of the so-cvele
current which was found to he possible with a capacitive impedance connected
m the low-frequency secondary circuit. As anticipated, the secondary enrrent
was found to have numerous harmonics, particularly odd, and consequently it
hecame possible with the help of a simple filter ciremit to emphasize the desired
harmonic and in that way effect the multiplication.

The static frequency converter possesses very marked advantages, first and
foremost in the absence of moving parts, in addition to others. The voltage
obtained 15 unexpectedly stable under fluctuations hoth of the primary voltage
and secondary load. When the latter rises above the Iull-load value the voltase

collapses to zero so that no damage can oceur due to overloading.,

A
~1



The necessary components in this converter, as i all other ~tatic freguency
converters, are transformers or reactors with saturable jron cores. Conscquently
the converters absorh a comstlerable amount of material and are heavy
relation to rotary converters. This is accompanied by the fact that  the
eificiency 1= relatively low and the converters take a comparatively heavy

reactive Cinductiver power from the feeding net.

In track circuits where the selective relay is of the two-phase type with one
phase Ted Tocally and the other phase fed through the vails it is often desirable
that the voltage vectors of sources of supply for the local phase and the track
phase should have a mutual phise displacement of go™. This can casily be
effected by means of two converters eonmected to the same supply. When
starting the converters, the voltage vectors may at randon assume one of four
positions, munely, at o, oo, 180 and 270 degrees from one another and 3t is only
necessary to eonfirm by means of a0 phase=shifting network hetween the
converters that the angle is the one required, [T this is not the case o relay
automatically: picks np and interrupts the current to one converter or bhoth
of them, They start again when the relay drops, IF necessary this is repeated
a number of times until the desired phise relationship appears wnd the refay

1= no longer actuated.

Dcsign

The frequeney transiormers placed on the market y the Signalbolaget are
Al designed Tor wall mounting, The component parts, transiormers, reactors,
capacitors and i certiin cases rectiners, are mounted onoaosupporting haseplate
anel covercd with a perforated, alumimum-laequered sheet metal casing, The
commecting termmals are placed under a0 separate cover so that connection

can be effected without removing the casing.

The frequency converters thus far designed are made im0 four geometrical sizes
designated SEN po, JLAT pr, JEM g2 and TRV 130 Varants are available
cach main type for different outputs soud frequencies, Al variants e designed
for w220 N oprimary voltage wnd o troz2zo N secondary voltage,

A list of the frequeney converters avadlable at the present time s given
m the followinge table, Tt <hould he noted that o trequency donbler s meluded
i the Tist. 1t his o higher efficiency than the other converters bat is not

selicprotecting against overlouds,

Frequency converters for 220 V, 50 ¢ s

: : Ko L, IHmensions | f

Artwle Fre. /sec. s 2l \"'thl

A [’\-’I.'_:i.' wtput I OX,

. . Y oty length | width | depth tppros
N Cls Y VA k"iﬁ

LINR RS mimn M 5

JLM 1001 75 LI 320 20 205 | 230 170 1
JTLAM 1002 125 rig/3ze 15 26h5 | 250 | 170 10
_“..\1 10103 [0 L1220 30 205 230 170 10

| il S LS

JEAL 1100 ) 75 110 220 70 1o | 465 | 203 30
JTAL 1102 ‘ 125 10 220 a0 270 | 405 | 205 30
JLEM 12aq [ 75 r1n/ 2z 180 450 il 503 | 232 o
JLEM 1202 125 110 220 Lygn 150 | 03 | 232 0G0
JLAL 1301 ‘ 5 110220 300 ‘ 450 | “2a | 260 100
JLAM 1362% T3 LG 220 300 50 | 20 | 2Ho 100
JLAT 1303 125 LI 220 240 450 720 | 260 1oo
TEAL 1 3047 125 110/220 240 450 720 | 260 100

*JLAT 1302 and  JLAD 1304 are provided with phase-compensating capacitors on
the primary side,

The operatme temperature of the frequency tran=formiers = 535 C ahbove that

of the ambient air. irvespective of whether the transformer is running on
no-lnad or fully loaded.



A Heavy Duty Protector for Outdoor

Installation

A HENCKEIL, TELEFONAKTIEBOLAGET L M ERICSSON, STOCKHOLM

Fig. 1 X 4876

Protector NFA 2012

\

Fig. 2 X 4877
Protector NFA 2013

with hood removed

W hea3thige s
In an article on binding wire lightning arresters which appeared in the Ericsson
Review No. 1, 1950, a simple method of protecting open wire telephone lines
against atmospheric discharges with the help of a spark gap was described. In
most cases the reduction of overvoltages obtained by means of binding wire
arresters is inadequate, however, and must be supplemented by heavy duty light-
ning protection in the form of a pole fuse. This protective device should be
capable of withstanding heavy overloads set up by voltage surges on telephone
lines without ceasing to function. For this purpose Telefonaktiebolaget L M
Ericsson has now designed a protector with a three-pole spark gap, NFA zor1—
NFA 2014, which is described in the following article.
An open wire Tine is always exposed o induction irom lightming discharges
- the vicmity of the conductor, Atmospheric discharges of this koul may
sometimes attam very high valoes (exceeding oo KV, Inoorder to protect
the telephone apparatus and exchange, and hefore evervthing else the person

o persons o attendineg them, agaimst dangerons voltage  surges, overvoltage

protective devices of carhon or metal or i the form of rare gas tubes are
connected in the cireuit. These protective devices are frequently  comnbined
with fuses il heat coils,

[t s undesirable for reasons of safety to allow oo high voltages to reach
the subscriber’s protectors or the protector strips. Thus, inorder to ehitain
the maximum  protective eifect the step-down prmeiple <hould e adopted.
In this svstem an eifort 1= made to reduce the overvoltage progressively.
In an article, »The Binding Wire Lightning Arrester—a New Form of
Lightning Protection for Telephone Open Wire Lineso i the Ericsson Eeview
Noo 1, 1930, & very simple method for mstalling an effective spark gap was
deseribed. Tnoorder to obtain o maximum reduction of the voltage a number
of these binding wire arresters should be mstalled. The higher the earth
resistinice 1=, the greater will be the nmumber of these arresters vequired Tor
reducing the voltage to the lowest possible limits, According o civeumstinces,
the binding wire arrvesters are capable of reducimg overvoltages to values
hetween about 2 and 8 kY,

But although the hinding wire arvesters are very offective under satisfactory
carthime conditions, they are ot absolutely relinble i all cirenmistances, and
in any case the voltages shoulld be reduced to 1—2 kN Dhefore they come
on the indoor subscriber's protector or the protector strip. For this purpose

an overvoltuge protective device should be mounted on the L=t pole: if

NeCessary, @ [,zun[u;] of  these pProwecitve l]"\in'-_~ ~hoald ||_- ]ll.l"el] one after
the other on some of the last poles. In ths respect those poles should be
selected at which the minimmum earth resistance 15 obtamell, The latter can

uid =urromnding the pole

be further rveduced if necessary by treating the gr
with L A Eriesson’s Sanick Gel NTY  ztor. The overvoltage protection

should be eapable of dischargi heavy currents and continue to function
agum satisfactorily after the overvoltage wave has passed awav, Should the
current loading

damaged. the latter should be so constructed that 1t hecomes welded together

be so heavy, however, that the overvoltace protection 1s

and forms a permanent earth for the lime. However great the overloads miy

be, the overvoltuge protection will provide a guarantee that overvoltage

excecding the operating voltage for which the gap is adjusted, 1 kN o
example, will always be discharged to earth. From the pomt of view of

maintenance the welding together of the electrodes should only take place
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min after the line has been subjected to a very heavy current, as for example,

when a power line has fallen down onto one or both of the wires of @
telephone line, Furtherniore, the overvoltage protection must he capable of
resisting corrosion even under tropical conditions, To this end L M Ericsson

have designed a protector with a three-pole spark gap in accordance with

a1new .\_\'\h-m on \\}liL‘]'I i patent !];Lu been ;1]1]1“(11 for,

The electrode <ystent eonsists of 3 massive evlinders of a copper alloy pitented
by LM Ericsson, The axes of the evlinders are mounted vertically i such

A oway that they form the cormers of an equilateral triangle oo sechon at

right-ingles 1o the axes, By loosening the screws which represent the axes, the
listance between the electrodes can be adjusted and the electrodes can e
turned so that they offer a new flash-over surince when the previous one has

heen burnt asunder, After adjustment the eviimders are fixed i thewr position

by spring witshers when the serews are tightened, Even when electrodes of pure

copper are used this spark gap has heen found to possess i lomger hite than

those previously cmploved by 1A Ericsson. When usmyg the patent copper

f 2 3 e 10 20 30 60 00 alloy rveferred to above, the life of the spark gap 1= mereased considerably,
Fig. 3 waemt and in view of the further possibility of constantly obtaining new  flash-over
Time taken for welding the electrodes surfaces by giving the clectrodes a slight twist the new fuse box can be
together with a 50 c/s sine wave alter-  tsed Tor o practically unlimited period without ats bemg necessary to re-grind
nating current the clectrodes, 1T the spark gap is overlowded by o power line falling down

onto the telephone line for example, the electrodes are welded together and
thus provide an effective earth for the telephone line, see hg. 3.

In view of the faet that the distance between the electrodes can be adjusted
<o that operating voltages hetween about 6oo V. and 2000 V' can be obtaimed,
it s possible 1o prodoce a o spark gap having the exact operating yoltage best
stiited to the particalar case m question m i very simple manmer, see fig. 4.
A special feeler gauge LVT 1001 has been introduced for adjusting  the

spark gap. It oconsists of  leaves of oo, 0030 o8, o o2z mm,

.?Dtgﬂ i corresponding  approximately to operiating voltiges of 630, Soo, Looo, and
}__‘_ J | ] t2ao Vo There are two leaves for each thickness which are located in such
[ [ L1 a position that the spark gap can be adjusted at two pomts simultaneously.
__'.__—‘ 7 ’»*I The gavge and method of wsimg it are dlustrated o fig, 3, It should be
| | // pomted out that adjustments should only bhe carried out when the clectrades
: ] // 11T have been damaged by abnormally heavy discharges or when it is desired
sy | to alter the operatme voltage for any reason, When no special vequirements
T ‘I_ T are mmdicated with respect to the arcing voltage the protectors are supplied
B T T 1 11 with an electrode spacing of 0.8 e corresponding to an aremg voltage
of about 1000 N
0—..”“ - !_'al‘__" The fuse boxes, which bear the designations N/ 2000—NFA 201y, are
ar az 83 as 8.5 mm constructed with four different fixing brackets <o that they can be mounted
Fig. 4 xasta 0 the same way as the outdoor subserther’s protectoys NIFA 1011—NFA 16435,
Operating voltage as a function of the The new protectors are constructed with the same porcelaim bases, hoods,
clectrode spacing connecting terminals for the connection of the open wires and sealing thimbles
for single-pair cables as the subscriber’s protectors,
]:ig' 5 X 65736

Feeler gauge LMT 1011

lefr: with all 8 blades extended: right: in use
for adjusting the spark gap in protector NFA
2014
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NEWS from
All Quarters of the World

L M Ericsson’s Crossbar Switch in
Ultra—Rapid Calculating Punch

A new field of use has heen found
for 1. M Ericsson's crosshar switches
and telephone relavs, which are now
used in the rapid operating caleulat-
mg punches being mumutactured by
the associated company, L M Eries-
sons Driftkontroll AB. This company,
with
Accounting Machines (Sales) Lud, of

M cooperation Ionvers-Samias
London. 1s t'H;_f:l_'_,;\'i[ on the sale and
installation
Swedish

of  punch-card machimes
market. The caleu-
lating punch, which carries out multi-
plication other  caleulations n
conjunction  with

on the

and
punch-card  ma-

chines, 1s basedd on the experience
gamed in telephony, A prototyvpe was
completed in November, 1951, which
carrted out multiplication of 326

figure numbers at a speed of 10 000
counting aperations an hour, The cal-
culating punch has now been n ser-
has lived

expectations

vice for over a and
up to  the

placed in it

vear
very  high

LME equipment 1« found in practi-
cally every part of the machine, The
coupling panel of the sensing and
punching register may he compared
to a telephone switchboard on which
the different jack strips are coupled
together by ordinary telephone cords
and  plugs.  The
which is connected to the register by

caleulating  panel
a cable, resembles a modern automatic

telephone The  crosshar

exchange,

switches used in the panel multiply

simgele  fieure mumbers, from which
two-fioure prart |1|‘|n|m‘t\ are obtamed,
m 0.03 scconds, 1t ois technically -
'|“‘--ﬂt]u for the erosshar switches to
LIVe a4 Wrong answer other than 1:_\' il
figure being omitted. This is, how-
ever, dmmediately noticed by the
caleulating  punch, and an indication

civen.

In spite of the fact that the plant can
cet through 1o 000 punched cards to
the hour and has the Tighest speed
in the world for this type of machine,
the caleulating panel 15 able to make
an automatic check of its figures he-
fore handing on the result to the reg-
ister. I the
check hole is overpunched in the card.
After the
vielded the two-Tigure part products,

floures are correct,

crosshar  switches  have
the machine carries out addition and

The answer is then sent
back to the register and, after being

rounded off, it is punched on the re-

CATTV-0VET,

spective caril.

this

spite

field
machine. In

There 1= a0 wide open to
rapul  puneh-card
of its ereat rapidity it is not @ mathe
matical machime m the true sense of
the word, The mathematical machine
usedd in oscience works out o limited
number of data ll_\' nieans of il'H;{l]I_\'
caleulating operations, In commercial
calculations the contrary is the case.
A Laree volume of data are subjected
to few operations, Banks m particular
shown mterest - the

have extreme

machme. A skilled man can perform
ahout 200 interest calculations in an

The

operations i the

honr, machine  gets  through

10 000 sime tine,
or as much as 30 men.

Other exaimples of uses for the caleu-
lating punch are the workine out of

salaries, costs and data for IMYOICINg,

Left: The crossbar switch panel of the cal-
culating punch. Right: the coupling panel

in the sensing and punching register.

s o =

Night Watchman
Control on New
Finnish Ship »Bore Iy

The Bore Shipping Company in Abo,
Finland, has recently  put its new
passenger ship »Bore [ into ser-
vice on the route between Stockholm
and Abo, This fine ship, built at the
Oskarshamn
cruipped throughout. »Bore THs and
sAallotars  are  Fin-
land's two largest passenger vessels

L. M\
equipment has been installed through-

shipvards, is modernly

its sister ship

Ericsson’s automatic fire alarm
out the ship and gives warning to
the bridge immediately a fire breaks
out, The alarm is then spread to the
various sections of the ship over the
loud-speaking  equipment.

A night watchman  control  plant,
specially constructed by L A Eries-
som, has al=o been ms=talled, When the
nieht round  of
the ship every half hour, he records
the fact by pressing a button, If this

watchman  does  his

hutton 1= not pressed on every watch-
man’s round, an alarm is sent ot ‘1I_\'
the control cquipment.

O1



New LME Installations

im Colombia

Automatization of Tclcphoncs
m B;u‘raani]la and C;lrt;lgun;l

I two Colombian Barran-
quilla and Cartagena, Lo M

are to binld automatie telephone ex-

[ERAS I
Eric=son
construct  the net

chorves and to

works. The present telephone instal-
lations were previously owned by an

aperating company, but were sold to

the  respective  municipalities some
time a2 soth - Barrangquilla and
Cartarena  possess  automatic ex

changes of a competitive make, but
they will now be replaced by Lo M
Ericsson's automatic system,

1032 that the first
matic exchanges cquipped with Lo M

It was n danto-

loricssom’s soo-line selectors were put
mto service in Colombia, That was
im  the two towns of Honda and
Ihagqué, Since then LAME have con-

ctructed a large number of telephone
installations in the country, including
the extensive projects of converting
the caprtal city of Bocoti and indus-
trial Medellin to antomatic

EME

plants mstalled and on order for the

town ol
systems. The total number of

whaole country 15 23 exchanges located
m 13 towns. Scveral of these ex-
changes have been considerably  ex-
tended in the course of the vears, two
of them as many as four times. The
total direct

changes

number of lines 1 ex

under construction and in

“t']‘\‘lt‘l' now Jumouants to 121,000,
L. M LEricsson’s Colombian company,

Cia Eriesson Ltda, was formed early

which shares

with Medellin the position of Colom-

View of Barranquilla,

bia’s second-largest town.

m the 1g3os, and tor some vears has
had as its Pressdent Mo Arne Stem.
The Head Office 1s in Boeota and, in
addition, LAE s represented imosev-
cral other towns, In Barranguilla ow
Mr. Ivar 1hlstad,
and Cartagena s My
oA Quarzell, whose firm, Skandha,

representative 1s
our agent m
represents o number of Swoedish ex-
port industrics.
Of the two Colombian towns of Bar-
ranquilla and Cartagena the former
1= the Lirger with about 300000 1m-
habitants, Here. apart from the net-
worl installatioms, L. N lLricsson are
to construct three !l_'lL‘]J]]IIHL' exchanges
with a total of 13000 lines, Barran-
quilla possesses Colombia’s most im-
portant harbour on the west bank of
the River Magdalena about 35 kilo-
[ its mouth in the Carib-
Very

were spent on making the river navi-

trom
e,

metres
hean considerable  sums
ocean-going  steamers o
The

at the month

vable  for

reach Jarranguilla, previous

port, Puerto Colombia

of the river, has in recent years be-
come a popular seaside resort which,
with its long beach, offers recreation
to countless numbers of people.

Barranguilla shares with Medellin the
posttion of bemng Colombia's second
largest town. Barranquilla possesses
modern mdu-

buildings, numerous

As far back as the

tagena was the most strongly fortified

i6ith century Car-

town in South America. Most of its

ramparts are preserved intact to this day.

stries, and is of especial importance

for the Colombian coffee trade.

Cartagena, which is reached after two
hours' journey by car on a fine road
from Barranguilla, is one of Colom-
Lia's three Atlantic coast towns, Car-
tagena is a naval base and also the
centre of a rich agricultural distriet.
[t i a wvery interesting old  town
dating from colonial times, and was
even then one of the finest ports on
the South American The
opening up  of  Arade soon brought

oreat

contiment,

riches to the town, and it be
came i favourite goal for pirates. The
town was, therefore, strongly fortiied
durmg  the 16th century  and
turmed South - America's
redoubtable fortress, The magmificent

Wits
mto mast
hastions, which m the course of the
have and

costs, are

centuries been  extended

strengthened  at enormous
extremely imposmg even to-day. In
Cartagena I. M
stall

changes  for

Liricsson are to in-
automatic
40000

:thJL'i.’-}.H‘!’] ITJ'I‘.\'H}'fh,

fwi I{'lt‘]:]lum- eX-

lines  with  their

Colombia is primarily an agricultural
country and is at present at a stage
of rapid development, The interest of
the wovernment in various kinds of
improvement is seen in their extensive
planning  policy i the spheres of
culture and industry alike. A number
of factories have grown up and given
work to a ]:lr;_rr' ]Jl.-r'rir.n of the popu-
lation.

M
mstalled 1 the
1||.-|_.§nri1_\' of Colombian towns, At the
end  of there

Private branch exchanges from 1

Ericsson have heen

1952 were 230 such

exchanges In operation  with  over

000 lines.



Stockholm’s 700tk
Annivcrsary

SRA at Jubilee Exhibition

The  ecelebrations  this summer  of
Stockhohm's 7ooth Anmversary  are
centered i the old Roval ark of
Kunestriadearden, Every  ¢vening

thousands of people gather o front
of the
witless

modernistic
the multifarious

apen-ar stage to
progrannies
arranged by the Town of Stockholn
firms. The

tonk

King

and by private

which

aperng
place i the
A

cerciiony,
presence o the Queen,
attracted enormous crowds, The police
were given  a dehicate problem
divecting traific and keeping a friendly
eve on the vast crowd of spectators,
T]'IL'_\' arded ]r}' SRA

portable radio sets. by means of which

were greatly
the various patrols could maintain
contact with one another.

The part of
garden has been turned mto an open
arranged by the
Guild of Arts and Crafts,
which shows the heauty of the work
achieved by Swedish handieraft to-
dayv.  Diiferent SRA  models
shown as representative of Swedish

northern Kungstrad-

air exhibition
Swedish

were

radio sets.

Sunflower-Clock

Solliden, the Skansen restaurant and
popular summer resort of thousands

of  Stockholmers and  tourists  from
abroad, has been enriched by a new
work of art. The sunflower that now
decorates the ceiling of the restaurvint

forms an attractive
clock supplied by LM Eriesson.

framework to a

The dial of the clock is polychronie-
enamelled on plate. It was
designed and painted by Stig Lind-
herg and made at Gustavsherg. The
clock face depicts a sun which, ac-

steel

Nowdhe

sailing imoa boat across the heavens.

cortling  to old trivhition, s

The sun is o warm vellow  colour,
the boat blue, red and  black, while

the hatuds of the elock are decorated
red and hlaclk,

New Use for Electric
Fcncmg

LM

facturing progranme includes electric

Ericsson’s multifarions  manu-
teneing for the enclosure of pasture.
A new emplovinent for electric fen-
cing is reported from Oslo. During
the flood-lighting of the University
a disturbing effect was produced hy
the small “mementoes™ left by the
pzeons, Various methods of keeping
the pigeons at a distance were tried
out, but without conspicuous effect.

An electrical contractor then put for-

ward the suggestion of eclectric fen-
cing, and  experiments  were  mme-
dhately  Launched  with different

strengths of current and wiring ar-

rangements. A carrier-pigeon  wias
used for the experiments. The most

effective system was found to he two

wires dbout a centimetre apart, the

lower wire serving as return cireuit,

so that the pigeons would have to
arip onto the two wires simultane-
ouslv  when  they  alighted  on the
fence.

A lengthy study of the pigeons” hahits
showed that they always alighted on
the outer edee of the
from there strutted m to their favour-

cormce  and
ite spots, It was therefore considered
sufficient to lay a =belt of miness
alomg the edge. When the fence was
ready, however, the pigeons  quietly
alighted on the wire without appearing
to be at all disturbed by the electric
shocks.  These  University  pigeons
proved to he hardier, and their feet

better msulated against electrie shocks,

than the carrier-pigeon. They  very
soom dhiscovered, morcover, that there
were safe and  partieunlarly pleasing
mnsulators !
The wirmg had therefore to be relaid

habitats—on  top of the

so that it passed over the insulators

mstead of round them e the normal

WLV

The  fence  was
131
functioned to full satisfaction.

completed  in the

spring  of and has sinee then

From the Visitor's Book

Prince Prem Purachatra of St and
his wite, Princess Ng
i Stoackholm at the begmning of June
1. Xl

armchitn, were

[ricsson at

and paul a visit to

Midsommarkransen. During their tour
of the factory the P'rimee and Princess
s the manufacture of various items
of eqmpment and, mo addition,  the
Health Department and Day Nursery,
The

e

'rince  and 'rincess are  here

with Mr S T Aberg.




The Milan Fair

At the Milan Fair this vear a joint
exhibition was arranged by the two
ltalian companies associated with LM
Ericsson, FATME and SIELTE.
lelow is a snapshot taken during the
visit to the Fair of the Italian Minister
and  Telecommunications,
Signor Spataro (centre, in dark suit).
Signor Head of
FATME, acted as his guide, and is

of  Posts
Jaggiani, the

Signor Spataro

seen to the leit of
m the photograph.

Tele Speaks

The Swedish Board of Telegraphs
is celebrating its centenary this yvear
honour of the occasion has
opened an exhibition at Skansen in
Stockholm. The been
given the title of »Tele Speaks» and

and  in

exhibition has

Telesignal Installations

The latest acquisition oi the
Shipping Line, s.s. sBirger Jarls, was

Svea

launched irom the Finnboda yards
in Stockholm this spring. The »Birger
Jarls is the first passenger
Swedish

shipowners

\'L_"\f\(_"
shipyards to
that has

delivered by
Swedish been
built in accordance with the regula-
tions of the 1948 International Con-
vention for Safety of Life at Sea,

which are now in force. These new
regulations are very much more com-
prehensive than
buovancy, fire safety and life-saving
apphances. Among suppliers of equip-
ment to the vessel are LM Ericsson
with their fire alarm, order telephone
and loudspeaker systems. These in-
stallations will be deseribed in a later
number of Ericsson Review,

earlier as regards

More Swedish Towns
Convert to Automatic

A milestone was recently passed when
LM Ericsson received an order from
the Board of Telegraphs for an ex-
tension of the Storingen automatic
exchange in Stockholm by 1.000 lines.
This order brought the total number
of lines in exchanges ordered by the
Board of Telegraphs, for operation

Large Order for Balancing
Machines

The Swedish Army Administration,
Ordnance placed an
order for 20 I. M Ericsson automobile

Division, has

balancing machines. These
machines will be delivered during the
summer and placed at the Ordnance

Workshops of the various Regiments.

wheel

The majority of the larger Swedish
adopted  LME
balancing machines. machines
are installed at Philipssons’ in Stock-
holm Oster-
mans'

garages have now

Four
several others at

[:C.

and
and

includes some of the latest develop-
ments in telecommunications such as
the telephone answering machine,
telex, teleprinter, television, radio-
telephony, and last but not least the
automatic car telephone. In the photo-
graph taken at the opening ceremony
Mr. Sven Andersson, Minister of
Communications, has just dialled a
number, while Mr, Helge Ericson and
Mr. Hakan Sterky, Director General
of the Board of
interested spectators.

Telegraphs, are

on the
over 1,000,000. The first public ex-
change to operate on this system in
Sweden Norra Vasa in Stock-
holm, supplied in 1923.

New
in Gothenburg hav
from the Board of Telegraphs, namely
Viistra Frolunda with 9,500 lines and

soo-line selector system, to

Wits

orders for automatic exchanges
also been received

Interior of the new automatic exchange

in Jonkdping.

Kortedala Further,
in Halmstad and Nissjo for 13,000
and 4.000 lines respectively. All these
will be F00-line selector exchanges.

with O.000 lines.

new
mnto

June 2
wits  cut
service i Jonkoping for 13.000 lines.
As a matter of interest may be men-

At the beginning of

automatic  exchange

tioned that 93 kilometres of exchange
cable with a total length of wire of
s.210 kilometres was used in the ex-

change equipment.



U.D.C. 621.316.923

U.D.C. 621.395.722.004.5
HanssoN, K G: Maintenance of Crossbay Swifch Exchanges. Ericsson
Rev. 30 (1953) No. 2 pp. 34—30.
In the article the essential conditions prevailing with reference to the main-
tenance of automatic telephone exchanges built on the L M Eriesson by-

path system with crosshar switches are outlined. Some general views on the
running of the service are also given.

o0, a single method of protecting open wire tele-

5
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U.D.C. 621.318.42
21.315.2.054.3
FRENNING, ]J: New Loading Coils. Ericsson Rev. 30 (1953) No. 2 pp.
490—44

Thanks to new materials and development of new manufacturing methods it
has been possible to reduce the volume of the I M Ericsson loading coils
by 40 9, as compared with the earlier design. At the same time the volume
and weight of the box have been reduced by approximately 30 %;. The tech-
nical quality has remained substantially unchanged. The article contains a
brief description of the factors that determine the quality and dimensioning
of the loading coils, together with particulars of their design.

ribed. For use in poor earthing conditions Telefonaktiebolaget L M

Ericsson has designed a protector with three-pole spark gap, NFA 2011-NFA

NCKEL, A: A Heavy Duty Protector for Owtdoor Installation. Erics-
2014, which is described in the article.

son Rev. 30 (1953) No. 2 pp. 50—60.
ne lines against atmospheric discharges with the help of a spark gap was

Hi
In an article on binding wire lightning arresters which appeared in the

Ericsson Review No. 1,

pho:
desc

U.D.C. 621.395.9:654.147.2
HEDEN, A: L M Evicsson's Emergency Telephone System. Ericsson |
Rev. 30 (1953) No. 2 pp. 45—49.
L M Ericsson has for a long time past been supplying fire alarm telegraph |
systems which afford the public a rapid means of calling for help from |
the fire brigade or police. The demand that ordinary telephone lines should

be available for other purposes as well, has led to the construction of the
emergency telephone system described in the article.

T1CS50n

U.D.C. 621.314.26:6506.250.12

U.D.C. 621.395.2

SOHLBERG, C O: 30-Line Selector for Small Automatic Telephone Ex—‘
changes. Ericsson Rev. 30 (1953) No. 2 pp. 50—53.

The development of the automatic systems type ALD 10—20 required
a selector with a larger capacity than that of the rotary step-by-step 25-line
selectors earlier used in the L M Ericsson small automatic telephone ex-
changes. The new type of selector, briefly described in the article, is based
on the same principle as that of the zj5-line selector but with 30 contact
positions, better contact properties, less power consumption and consider-
ably longer life.

- or 125-cycles. Short description of principles

Static Frequency Converters for Track Circuits. E

U.D.C. 621.315.67
WiserG, E A: New Coupling Components. Ericsson Rev. 30 (1953) |
No. 2z pp. 54—55.
The interconnection of the various teletechnical apparatus requires an in-
creasing amount of multi-point coupling components of high quality but
inexpensive in production. In the article a description is given of the two
new L M Ericsson 20-point elements, the fork jack RNV 2101 and the pin
plug RPV 2051,

To meet the need for A, C. sources for feeding track circuits on electrified
railways with 162/;-cycle traction current L M Ericsson’s Signalaktiebolag

has designed special frequency converters without moving parts which con-
vert so-cycle energy into 75

Rev. 30 (1953) No. 2 pp. 56—58.
and design.

AHLBERG, C




EUROPE

Danmark

L M Ericsson A/S Kabenhava V, Trom-
mesalen 5, tel: € 3438, tgm:
ericsson-kebenhavn

Telefon Fabrik Automatic A/S Koben-
havn K, Amaliegade 7, tel: C 5188,
fgm: automalic-kobenhavn

Dansk Signal Industri A/S Kabephavn-
Vanlose, Skalbakken 10, tel: DA
6346, 1gm: signaler-kebenhavn

Devtschland

Ericsson Verkaufsgesallschaft m. b. H.
Frankfurt am Main 5, Holbeinstrasse
41, tel: 65783, tgm: ericiel-frank-
furtmain

Espafia

Cla Espaiicla Ericsson, S. A, Madrid,
Conde de Xiquena 13, tel: 31 53 03,
tgm: ericsson-madrid

Société des Téléphones Ericsson Co-
lombes (Seine), Boulevard de la Fin-
lande, tel: CHA 35-00, tgm: erics-
son-colombes-seine
Paris I7e, 147 Rue de Courcelles,
tel: Carnot 95-30, tgm: eric-paris

Sociélé Cinéric Paris 20e, 111 Rue Vil-
liers de I'lsle Adam, tel: Ménilmon-
tant 87-51, tgm: cinéricsson-paris

Great Britain

Swedish Ericsson Company Lid. Lon-
don, W. C. 1, 329 High Holborn, tel:
Holborn 1092, tgm: teleric-london

Production Control (Ericsson) Lid.
London, W. C. I, 329 High Holborn,
tel: Holborn 1092, 1gm: productrol
holb-london

Italia
Setemer, Soc, per Az, Milano, Via dei
Giardini 7, tel: 62241, tgm:

setemer-milano

SIELTE, Soc. per Az. — Societd Im-
pianti Eletirici e Telefonici Sistema
Ericsson Roma, C. P. 4024 A, tel:
780221, tgm: sielle-roma

F. A. T. M. E. Soc. per Az. — Fabbrica
Apparecchi Telefonici e Materiale
Eletirico »Brevetti Ericsson» Roma,
C. P. 4025 A, tel: 780021, tgm:
fatme-roma

EUROPE

Belgique

Electricité el Mécanique Suédoises
Bruxelles, 56 Rue de Slassar!l, tel:
11 1416, tgm: electrosuede-
bruxelles

Grace
»ETEP», 5. A. Commerciale & Tech-
nique Athénes, 41 Rue W. Chur-

chill, tel: 31 211, tgm: acter-athenes

Ireland

E. C. Handcock, Ltd. Dublin, C 5,
Handcock House, 17 Fleet Sireet,
tel: 76534, tgm: forward-dublin

Island

Johan Rénning H/F Reykjavik, P.O. B.
883, tel: 4320, tgm: ronning-
raykjavik

Schweiz

RIBAG — L M Ericsson Generalver-
tretung Basel 9, Turkheimerstrasse
48, tel: (061) 38915,
basel

tgm: ribag-

ASIA

Burma

Vulcan Trading Co. Lid. Rangoeon,
P.O.B. 581, tal: 5.878,1gm:suecia-
rangoon

China

The Ekman Foreign Agencies Lid.
Shanghai, P, O, B. 855, tel: 16242-3,
tgm: ekmans-shanghai

Hongkong

The Swedish Trading Co. Ltd, Heng-
kong, Prince's Building, lcs House
Street, tgm: swedetrade-hongkong

Indochine (Viet-Nam)

Compagnie Internationale de Com-
merce Saigon, P. O. B. 204, tek
20253, tgm: intercom-saigen

Irag

Swedish Oriental Company AB
Bagdad, Musiansir Sireet, SA/38, tel:
84819, tgm: swedeorient-bagdad

ASSOCIATED AND CO-OPERATING ENTERPRISES

S.E.T. Soc. per Az. — Societa Esercizi
Telefonici Nopoli, C. P. C. 20833,
tel: 50000, tgm: set-napoli

Mederland

Ericsson Telefoon-Maatschappij, M.V,
Rijen (M. Br.), tel: 344, 1gm: erictel-
rijen
den Hoog—Scheveningen, Gevers
Deynootplein 30, tel: 557470, 1gm:
ericlel-haag

MNorge
AJS Elektrisk Bureau Oslo, P. B. Mj
2214, tel: Centralbord 461820,
tgm: elekiriken-cslo
A/S Industrikentroll Oslo, Teatergaten
12, tel: 33 50 85, tgm: indliroll-oslo
jS Morsk Kabelfabrik Drammen,
B. 48, tel: 1285, tgm: kabel-

drﬂmm&rl
Portugal
Sociedade Ericsson de Portugal, Ltda.
Lisboa, 7 Rua Filipe Folque
Svomi

O/Y LM Ericsson A/B Helsinkl,

Fabianinkatu 6, tel: 201 41, tgm:
ericssons-helsinki

Sverige

Telefonakliebolaget L M  Ericsson
Stockholm 32, tel: 19 0000, tgm:
telefanbalaget

AB Alpha Sundbyberg, tel: 2826 00,
tgm: aktiealpha

AB Ermex Solna, tel: 27 27 25, tgm:

elock

AB Rifa Ulvsunda, tel: 26 26 10, tgm:
elrifa

AB Svenska Elektronrér Stockholm 20,
tel: 44 03 05, tgm: electronics

L M Ericssons Drifikontrollaktiebolag
Solna, tel: 27 27 25, tam: powers

L M Ericssons Svenska Farséljnings-
aktiebolag Stockholm, Kungsgatan
33, tel: 22 31 00, tgm: ellem

L M Ericssons Matinstrumentaktiebo-
lag Ulvsupda, tel: 262600, 1gm:
elmix

L M Ericssons Signalaktiebolag Stock-
holm 9, tel: 1901 20, tgm: signal-
bolaget

Mexikanska Telefonaktiebolaget

Sieverts Kabelverk Sundbyberg, tel:
2828 60, tgm: sieverisfabrik

Svenska Radioaktiebolaget Stockholm,
Alstromergatan 12, tel: 22 31 40,
tgm: svenskradio

ASIA
India

Ericsson Telephone Sales Corpora-
fion AB Calcutta, P. O. B. 2324, reg.
mail: Calcutta 22, 5 Commissariat
Read, P. O. Haslings, tel: South
2165, tgm: inderic-calcutta

Indonesia

Ericsson Telephone Sales Corpora-
tion AB Bandung, Djalan Dago 151,
tel: 5707, tgm: javeric-bandung

Tirkiye
Ericsson Tiirk Ltd Sirketi Ankara,
Ziyah Gékalp cad. 5/2

AMERICA

Argentina

Cla Sudamericana de Teléfonos L M
Ericsson 5. A. Buenos Aires, Bel-
grano B94, ftel: 332071, tgm:
ericsson-buenosaires

Corp. Sudamericana de Teléfonos y
Telégrafos 5. A. Buenos Aires, Bel-
grano B94, tel: 332071, igm:
cartefe-buenosaires

Cla Argentina de Teléfonos 5. A.
Buenos Aires, Perd 263, 1el: 305011,
tgm: cecea-buenosaires

Cla Enfrerriana de Teléfonos S. A,
Buenos Aires, Perd 263, tel: 305011,
fgm: cecea-buenosaires

Cla Comercial de Administracidn
S. A. Buenos Aires, Perd 263, tel:
305011, tgm: cecea-buenosaires

Industrias Eléctricas de Quilmes S. A,
Quilmes FCNGR, Eva Perén 1090,
tel; 203-2775, tgm: indelqui-bue-
nosaires

Brasll

Ericsson do Brasil Cemércio e In-
dostria S. A. Rio de Janeiro, C. P.
3601, fel: 43-0990, tgm: ericsson-
riodejaneiro
§d0 Paulo C. P. 5677, tgm: ericsson-
saopaulo

Empresa Sul Americana de Telefones
S. A. Ria de Janeiro, C. P. 4684, lel;

Ericsson Steckhelm 32, tel: 19 00 00, 43-0990, tgm: emsulatel-riode-
tgm: mexikan janeiro
AGENCIES
Iran Tirkiye

Irano Swedish Company AB Teheran,
Khiabané Sevomé Esfand Mo. 201,
tel: 36761, tgm:iranoswede-teheran

Israel

Jos. Muller, A. & M. Haifa, P. O, B.
243, tel: 3160, tgm: mullerson-haifa

Japan

Gadelius Co. Ltd. Tokyo, Shiba Park
7, SKF-Building, Minalo-ku, tgm:
goticus-tokyo

Jordan

H. L. Larsson & Sons Ltd. Levant
Amman, P, O.B. 647, tgm: larson-
hus-amman

Liban

Swedish Levant Trading Beyrouth,
P.O.B. 931, tel: 61-42, tgm: skefko-
beyrouth

Malaya
Thoresen & Co. (Malaya) Ltd. Singa-
pore, P.O.B. 653, tel. 6818, tgm:

thoresenco-singapore

Morth Borneo

Thoresen & Co. (Bornea) Lid. Sanda-
kan, P. O, B. 44, tgm: thoresen-san-
dakan

Pakistan

Vulcan Trading Co. (Pakistan) Lid.
Karachi City, P, O, 8, 4776, tel:
2506, tgm: vulcan-karachi

Philippines

Koppel (Philippines) Inc. Manila,
P. O. B. 125, tel: 3-37-53, tgm:
koppelrail-manila

Savdi Arabia

Mohamed Fazil Abdullah Arab
Jeddah,P.O.B.39,1gm: arab-jeddah

Syrie

Georgiades, Moussa & Cie Damas,

Rue Ghassan, Harika, tel: 10289
Thailand
Thoresen & Co. (Bangkok) Ltd. Bang-
kok, (Radio and Electric Appliances
Dept.) VWat Yanawa, tel: 30730,
tgm: thoresen-bangkok

Genel Sanayi Techizati T. A. O.
Istanbul, P. K. Galata 1455, tel:
44510, tgm: telotomat-istanbul

AFRICA

British East Africa

R. W. Ketchley Engineering Lid.

Nairobi, Kenya, P, O. B, 5182, tel;
3230, tgm: bonzl-nairobi
Egypt

Swedish Industries Cairo, P, O. B.
1722, fel: 51408, tgm: ecoproduct-
cairo

Ethiopia

Swedish Ethiopian Company Addis
Abeba, P. O. B. 264, tel: 1447, tgm:
eliocomp-addisabeba

Mogambigue

J. Martins Marques Lourengo Marques,
P. O. B, 456, tel: 5953, tgm: lins-
marques-lourengomarques

Tangier

Elcor S.A.Tangier, Francisco Vitorio 4,
tel: 2220, tgm: elcor-tangier

Union of South Africa and Rho-
desia

Reunert & Lenz, Lid. Johapnesburg,
P. O. B. 92, tel: 33-5201, tgm:
rockdrill-johannesburg

AMERICA

Bolivia

Johansson & Cla, S. A. La Paz,
Casilla 678, tel: 2700, tgm:
johansson-lapaz

Costa Rica

Tropical Commission Co. San José,
Apartado 661, tel: 3432, 1gm:
froco-sanjose

Curagao N. W. 1.

S. E. L. Maduro & Sons, Inc, Curagao,
P.O.B. 172, fel: 1200, tgm: ma-
durosons-curagao hato

Ecuador
Ivan Bohman & Co. Guayaquil,
Casilla 1317, tel ~ =

boman-guayaqu

Eassite, 3thim M

The Ericsson Group

Canada

Ericsson Telephone Sales Corpora-
tion Mantreal 25, P. @., 1320 Sher-

brooke St. WV., tel: HArbour 3504,
tgm: caneric-montreal
Chile

Cla Ericsson da Chile 5. A. Santiago,
Casilla 2118, tel: 86025, tgm:
ericsson-santiagoedechila

Colombia

Cla Ericsson Lida. Bogotd, Apartade
Aéreo 4052, tel: 11-100, tgm:
ericsson-bogotd

México

Clia Comercial Ericsson S. A. México
D. F., Apartado 9958, tel: 18-12-14,
tgm: coeric-mexicocity

Teléfonos de México S5.A, México D.F,,
Paseo de la Reforma 107 bis, tel:
21-91-00, tgm: telmex-mexicocity

Pero

Cla Ericsson S. A. Lima, Apartado
29B2, tel: 34941, tgm: ericsson-lima

Soc. Telefénica del Perd, 5. A,
Arequipo, Casilla de Correo 112,
tgm: telefonica-arequipa

United States of America

Ericsson Telephone Sales Corpora-
fion New York 17, N. Y., 100 Park
Avenue, tel: Murray Hill 5-4030,
tgm: erictel-newyork

The Morth Electric Mfg. Co. Galion,
Ohio, tel: 24201, tgm: northphone-
galionohio

Uruguay

Cla Ericsson 5. A. Montevideo, Uru-
guay 1258, ftel: B4433, igm:
ericsson-montevideo

Venezuela

Cla Anénima Ericsson Caraces,
Apartado 3548, tel: 57467, tgm:

ericsson-caracas

AUSTRALIA & OCEANIA

Australia

L M Ericsson Telephone Co. Ply. Lid.
Melbourpe C 1 (Victoria), Kelvin Hall
55 Collins Place, tel: Cen. 5646, tgm:
ericmel-melbourne

Guatemala

Nils Pira, Guatemala City, Apartado
36, tel. 3311, 1gm: nilspira-guate-
mala

Haiti

F. Georges Maudé Port au Prince,
P.O.B. A147

Honduras

Cia de Comisiones Inter-Americana,
S. A. Tegucigalpa D, C., P.O.B. 114,
tel: 15-63, 1gm: inter-legucigalpa

Micaragua

J. R. E. Tefel & Co. Ltd. Managua,
Apartado 24, tel: 387-1169, tgm:
tefelto-managua

Panama
Productos Mundiales, 5. A. Panama,
. P, P.O.B. 2017, tel: 22003,
tgm: mundi-panama

Paraguay

H. Petersen 5. R. L. Asuncidn, Casilla
592, tel: 268, tgm: pargtrade-asun-
cion. (Agent of Cla Sudamericana
de Teléfonos L M Ericsson 5. A.
Buenos Aires)

El Salvador

Dada-Dada & Ca, San Salvador,
Apartado 274, tel: 48 60,1gm: dada-
sansalvador

Surinam

C. Kersten & Co. M. V., Paramaribo,
P.C.B. 216, tel: 125, tgm: kersten-
paramaribo

Venezuela

Electro-industrial »nHalvens», O, L.
Halvorssen C. A, Caracas, Apar-
fado 808, tel: 53848, tgm: halven-
caracas

AUSTRALIA & OCEANIA

New Zealand
ASEA Electric (M Z) Lid. Wellington
C. I, Huddart Parker Building,



FRICSSON 6







ERICSSON

REVIEW

RESPONSIBLE PUBLISHER: HEMMING JOHANSSON
EDITOR: SIGVARD EKLUND, DHS
EDITOR'S OFFICE: STOCKHOLM 32

SUBSCRIPTIONS: ONE YEAR $1.50; ONE COPY §$0.50

page
Helge Ericson - Memoriam 66
Cut-over to Crossbar Systems 1n
Aarhus 60
Conversion of the Aarhus Tele-
phone Exchanges 75
New Five-Digit Counter %0
New High Tension Protection
Equpments for Telephone Instru-
ments 83
Telecommunication Equipment on
Board s/s Birger Jarl 86
New Ericsson Radio Receivers 90
L M Ericsson-News from Al
Quarters of the World 03

On cover: The new Ericsson table radio
receiver Klockett automatically connects
a desired program ar the proper nme.

COPYRIGHT TELEFONAKTIEBOLAGET LM ERICSSON + PRINTED IN SWEDEN, ESSELTE AB, STOCKHOLM 1953



66

HELGE ERICSON

*16/3 158g0 ]L 148 1953

The Chatrman of the Board of Directors of Telefonakticholaget 1. A Eriesson,

Helge Ericson, died on August 14, 1933, m Stockholm,

Helee Ericson graduated from the Stockholm College of Technology in 1912
and 1 the following vear entered the Swedish Telegraphs. In 1918 he was
promoted to Supermtending Lines Engineer and in 1920 to First Engineer of
Division in the Board of Telegraphs, In 1928 he moved to Telefonaktieholaget
LA Eriesson as heawd of its Concessions Department, On July 1, 1930, he
returned to the Swedish Telegraphs and was appomted Director of the Nynis-
hamn Workshops, As from January 1, 1930, he took over the leadership of
the Swedish Telegraphs in the capacity of Director General. On October 1,
1042, he was nominated President of Telefonaktiebolaget L M Eriesson and
held that office until June o, 1933, when he was appointed Chairman

of the Board.


file:///14/8

IN MEMORIAM

When Helge Ericson passed away on August 14 this vear, he left
behind him—irom the human standpont all too prematurelyv—a
sphere of work to which he had made @ notable contribation.

At the time of s taking over the presidency of Telefonaktieholaget
L M Ericsson on October 1, 1942, Helge Ericson could look back
over 30 vears of successful work devoted exclusively to different
branches of telephony. The rich experience he had gained during
that period, combimed with s outstanding quahities of leadership,
seemed to predestine him to the task of heading the great Ericsson
concern. And those who had that expectation of him were not to be
disappointed. Helge FErieson, like Ius predecessor, succeeded
keeping the great industrial complex well under way despite the hard
storms that raged over the world during the war; despite, too, the
post-war dislocation of the economic structure and the restrictions
imposed on industrial production and on trading relationships.

Yet greater difficulties were to follow. The demand for Eriesson ma-
terials both in Sweden and abroad was continually growing: the
gap between productive capacity and volume of orders began to
become disproportionate. Inereased production was an imperative
need. By his mitiative, energy and indefatigable work, and ahly
supported by his colleagues, Helge Ericson overcame the many
ohstacles that stood 1 the way and successtully carried through the
expansion that was needed. The existing factories were enlarged and
new modernly equipped plants were built in different parts of Sweden.
To provide efficient and expert service for the growing number of
customers, branch sales offices were opened, at times combined with
small workshops m remote parts of the world, Helge Ericson sought
by every available means to strengthen the company’s ties with
foreign countries. Despite his heavy burden of work at the centre
of the group m Stockholm, he did not hesitate to undertake long and
arduous journeys abroad to effect personal contact with customers
and personnel m the field.
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Helge Ineson experienced the happiness of seeing his labours on
the company’s behalf crowned with prosperity; during the ten years
of s leadership the activities of the parent company alone were
doubled.

His apprenticeship in the field of telephony was served at a time
when the fine pioneering traditions of Lars Magnus Ericsson and
Henrik Cedergren were still alive in all their yvouth and vigour;
and, as far as modern times would allow, he sought to uphold the
inheritance passed on to lim. This in no way prevented him from
devoting great mterest to the many new developments that arose,
and he encouraged his staft to work out ideas and suggestions which
would help to mamtam the position that L. M Eriesson had won
among the great imternational concerns i the field of telecommuni-
cations,

Helge Iirieson was popular with Ins staff. He took immense trouble
on their behalf and showed ereat mterest in their various associi-
tions and leisure occupations: and his interest was a genuine one.
He was on a friendly footing with his emplovees and had a knack
of winning their confidence. He always sought to be fair in his
judgements and decisions, and he acknowledged the merits of others
unreservedly,

Helge Ericson’s memory will be faithfully preserved by his many
fellow-workers.

September 10953

Hemming Tohansson
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On the 1st of May 1953 six automatic telephone exchanges were put into opera-
tion at Aarhus covering a total of 31,800 lines as well as a large automatic trunk
exchange. The cut-over was without comparison the most extensive and compli-

cated one in the history of L M Ericsson and is briefly described below.

The Scope of the Operation

Dinish NEWSRPET s 1'|']m|'lt'|1 o1 H;:_\' 1=t that sthe largest 1r1|‘];]|ll|ll' CONVEr=ion
m the worlds had taken place that mormmg in less than half an hour, At
hall past three in the morning the telephone syvstem of  Aarhus, Denmark’s
secondd city, was changed over from a manual magneto system to O autontic
exchanges covering 31,800 lines. At the same time a0 large automatic trunk
exchange was opened with 1oo operators’ positions, [t is true that the number
of subscribers at the cut-over was only about 21000 amd that one of the
exchanges with about 1.800 subseribers wits alveady operating on an automatic
systenn, but the conversion to an 1'.\'11'\'||I:]_\' modern dutomatic system  was
combined with the mtroduction of very advanced forms of operation hoth

with recard to the local traffic and the trunk traffic.

The local exchanges are mude according 1o a new form of the L M Ericsson

byv-path crosshar system. The system differs on essentia]l pomts from  that




Fig. 2 X 6755
The inaugural call between the chair-
man of the board of the Jydsk Telefon-
Aktieselskab, Mr P Schack Eyber and

the managing director Mr P Draminsky
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carlier introduced m the capital of Fmland (see Ericsson Review No, 4, 10300,

as the latter system wis specially adapted for extension of existing exchanges

af Stroweer Iype.

‘so the trunk exchange with crosshar switches differs considerahly on account
of different operating comditions from the large similar installation which

partly his been in operation in Rotterdam for about a year.

The subseribers dial trunk calls diveetly to some 1oo places i Denmark, The
exchanges at these places are equipped with key sets or dials for automatic
switching to the Auarhus subseribers and for transit traffic over Aarhus, The
kev set operations are translated to voice-frequency signals combined out of
s different Trequencies and line signals with volce-trequency or 50 o= ALC.
have been introduced. This means that the operation at all these exchanges
has been radically changed and this has necessitated new amd sometimes

comphcated equipment.

In commection with the automatic conversion a complete revision of the tarifis
lis also been made, a new system ol timie comnting on meters heing introduced

for local as well as trunk traffic with divect dialling.

Prepara tions

As the svstem was new many problems arose durimge the planning and new
wleas for i1||||1'||\l'r:1i_'1|[~ WeETd ]I1'|||nl-<'i'| and accepted. All this left less time
at the disposal for the final testing of the system than was originally intended.
Thevetore, a considerably greater number of hard working specialists, than
on any carlier LA Foriesson anstallition was emploved i the accelerated
test= and the cut-over of the exchunges, The Danish telephone wdministration
miade moaddition a very Targe personnel available for the cut-over and planned

this i detaal,

A person present at the ecut-over compared the organization with that of a
military mva<ion operation, The operation was also executed with accurate
precision and was as mentioned above completed i less than hali an hour.
Aiter that followed, however, as i case of an Invasion operation an intensive
strugele agaimst difficulties during a few days before the shridgeheads was

l_'fJ'.1I]I]I'I= ]_\.' SO et |



Fig. 3 X 4916

The cut-over to the new exchange

The Local Exchanges

The subseribers had been requested to pull out the plug for the old mstrament
and plug in the new one during the night, It wis not unexpected that about
5 9o omitted to change mstruments but a considerable number of  persons
had to be diverted to the blocking of these subseribers and to make sure

that the change was made when the subseribers were waking up in the mornng.

Faults were of course detected in the new line network hut not  more
than expected. The biggest trouble was faulty junction lines to suburbian
exchanges which, however, were quickly corrected, although some had to he

]I]:FL'I\'L'[], which later added to the l,'H]l:_:i"-“HlI m the traffic.

It was, of course, also expected that certam adjustments of the exchange
caquipment would be necessary after the cut-over, Although it had been possible
to carry out tests for a considerable time before the start, the artificial traffic
could not take place at the same load level as that resulting from actual traffic,
Ispecially m new systems nadequacies which do not show up on test are,

therefore, always anticipated.

The change-over was origimally planmed to take place at the Faster holidays
when offices were closed down for five days m succession, In order to allow
more time for testing the start was, however, postponed until hali past two,
Friday the 1st of May, which was a holiday and which was followed by a
Saturday, when the offices close early, and then a Sunday. Tt was expected
that three days of moderate telephone traffic would follow the change-over.
The subscribers interest m the conversion was, however, already very keen
and the newspapers gave 1t an unusually great publicity, By an indiscretion
it had furthermore got to the knowledge of the subscribers that the telephone
admimistration did not intend to charge the calls during the first days after
the cut-over,

These and other reasons resulted in oa traffic during the starting day which
wis far in excess of that expected and this caused a considerable overload,
As the exchanges could not handle all this traffic the waiting times for dial
tone mereased and busy tone was received to o overy large extent as no free
comnectimg device were avatlable to establish the required connections, As a
result many  subseribers—unaccustomed  to the dinl—started to dial before
receiving dial tone and those who received busy tone immediately made a new
attempt, This mcreased the load further still especially with regard to the
registers which were occupied longer than usual as many subscribers were

dialling very slowly or dialled the wrong number of digits.

As a result of the teclhmcal faults, which did not <show uap during the test,
faulty connections and blocking of connecting devices also took place and
reduced the traffic handling eapacity of the system. It 1s, however, significant
that the suburban exchange, which previously had dial imstroments, did not
suffer from congestion or overload owing to the subsertbers having previous
experience with the dial which to them was no novelty, During the enormous
tratfic on the opening day the fault tracing was very much obstructed, huot
i the evening and during the might the experts worked imeessantly to repair
Faults and endeavoured to himit the results of the overload, The next day’s
operation wis, however, awaited with keen interest, as the offices were then
open half dav. Also this day showed a very large overload but a certam
mprovement in the trafiic handling was noticeable,

After another might of hectic work on the exchanges and since the telephone
administration with the help of the press had socceeded in reducing the far
too intensive imchnation of the public to try out the new telephones, o quiet
Sunday followed during which the traffic handling capacity of the system

wits not overloaded.
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Fig. 4 X 6756

Mr Draminsky taking leave of the old

exchange and dismissing the operators

From this day the local telephone traffic has in the main been satisfactory

without waiting times, and the occasional disturbances have daily been reduced.

The Trunk Traffic

Vs omentioned above the subscribers had found out that trunk calls could be
established without charge il this naturally resulted moa very large number
of additional trank ealls, bat in spite of this the trunk traffic during the first
davs cansed no great trouble, One of the reasons for this noght have been the
difficulty to get local connections to the trunk recorvds qod this cansed many
people to postpone  their trunk calls drom the Saturday  to the following

Monday, On that day the trunk system received o very hard trial mdeed.

In order to meet the t'x]n'\'il_'r] traffic rush all aperators |I=!'~i!|tu|- wire manned
m Aarhus, ATl these operators as well as operators m other places endeavoured
with praseworthy energy to connect the never ending stream of trunk calls,
Owme to the Laree number of calls a considerable averload oceurred in certain
narrow  sections, Al registers  were engaged and  often released  withont
etablishimg comnection as they could not fimd o connection route  through

the narrow sections, The more engergetically the operators were working the

Larger number of calls Tailed to be commected, Tt was pointed out that in
these circmmstances o reduction of operators wonld result in an increase of
.-.l.'EH:l“_\' eatabhi=hed  conneections, The nunber  of aperators  were, I!lt-]‘:'fll!'l_’,
temporarily reduced and this led to o considerable improvement of the trafiic

lhandlimg,

After caleulations and mvestications of the narrow sections 1t was found that
rearrangements had to be made in order to inerease the capacity. This
rearrangement wias mide after careful preparations and since then the exchange
has been working without any congestion to speak of, Later a similar
rearrangement has taken place which has increased the traffic handling capacity
further still and a comsiderable future traffic increase can, therefore, be met

£re

Investigations are being made to establish 1f other switable measures can be

taken to the same end.



Interior of the

new main exchange

The fairly high congestion encountered before the rearrangement was made,
was at times harassing for the operators and the effects of even small teehnical
disturbances were in this way ageravated, The situation was, therefore, very
nerve-racking for those responsible for the trunk operations and the technical
cquipment. In spite of the congestions the Aarhus operators could every day
clear all incoming trunk orders but this was unfortunately not always the

case with the important traffic from Copenhagen to Aarhus.

The technical work was during this time divided, the L M Ericsson personnel
cirrving the main part of the hurden with regard to the work at the exchanges
in Aarhus whereas the telephone administration were responsible for the line
network and the cquipment at the admimnistration’s exchanges outside Aarhus,
This equipment, supplied by LA Ericsson, had also been fitted by the personnel
of the telephone admmiistration. Owing to the overload, certain disturhances
and Taunlts of inexperienced operators, the personnel of the administration
travelling by car from exchange to exchange had an extremely strenuons task

but succeeded with astonishing speed in getting over the difficulties.

In a change-over of this kind it is extremely diffieult to organize a continual
supervision from a central pomt (in this case Aarhus) of how the traffic
irom other exchanges 15 handled in order 1o get sufficient facts to locate
faults and narrow sections and on this hasis take the necessary steps, For this
reason it was difficult to establish to what extent disturbances which occurred
were attributable to the lines, carvier cquipment and other equipment outside
the exchanges, to the exchange equipment or to faults by operators. The
cifects of the troubles would no doubt have been less severe if it had been
possible to arrange service lines from the different exchanges to Aarhus hut
this was not considered expedient on account of the scarcity of lines that

existed at the time of the cut-over.

Operating Results

Having got cver the iitial overload in the local as well as the trunk exchanges
a systematical trimming of the equipment has taken place perfecting the
function day by day. The following report is quoted from the August 1ssoe

of an nternal publication of the telephone administration,

sAbout 3 months after the conversion day the new system now  funetions
perfectly hath with regard to local and trunk traffic and gives a far better
service than the ald manual system, The Aarhus people are also on all hands
very satisfied with their new  telephones particularly  with the fast trunk
commections with divect dialling, This 15 certified not only by the statements
given to the representitives of the telephone admmstration when they are m
contact with the subscribers but also by the reduced number of complaints
now reaching the whmnistration.»

During the first time after the cut-over L M Ericsson retained the full
complement of experts at Aarhus m order to carry out tests and supplemen-
tiury work assist the administration i the maintenance. Now a few men only
are reniining in the local exchanges and the trunk exchange for supplementary
work and to assist the admimstration m traming the mamtenance staff. For
the time bemg the telephone admimstration has allocated 10 men for the
maintenance of the local exchanges and 7 men for the trunk exchange. This
staff 15 considerably less than that common in automatic exchanges of other
tvpes, In spite of this it is, however, probable that the number of mamtenance
men can be reduced when the trimming of the exchanges and the tramming
of the men has been completed.
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The operating time of the exchanges has been too short to allow the publishing
of figures for reliability and maintenance cost but the information so far seems
to justify very high expectations on excellent operating results.

Conclusion

In a discussion with experts from the American Telephone and Telegraph
Company, the bhiggest telephone administration in the world, the cut-over at
Aarhus was deseribed. The statement of the Danish press that this operation
was the bigeest in the world was also mentioned to which the American
experts commiented that they would never attempt cut-overs on such a big
and complicated scale. Irrespective of the Danish newspaper statement being
correct or somewhate exaggerated, the cut-over was nevertheless a very big

operation and without comparison the biggest in the history of L M Ericsson.

Why, then, was this system put in service in one operation and why was the
cut-over not carried out in stages avoiding the concentrated effect of so many
problems? The telephone administration had found that a cut-over in stages
would require expensive temporary interwork equipment and that the develop-
ment of this would have delayed the conversion to automatic operation which
was caleulated to reduce operating costs to the tune of several million Danish
Crowns per year. A prolonged building programme would also have meant
a longer transition period, not desirable for the subscribers, with a compara-
tively high fault rate and with a4 number of temporary instructions for traffic
in different directions,

Now when the cut-over has taken place and the system offers a satisfactory
telephone service ome must no doubt agree that events have confirmed the
correct planning of the admmstration. Those who were privileged to take
part 1 this extremely mteresting and  difficult work might mdeed  feel
satisfaction and pride over the good result, which hardly had been possible
without the excmplary and  cordial cooperation  between  the  telephone
administration and the contractor.



Conversion of the Aarhus Telephone
Exchanges

N BORREGAARD, JYDSK TELEFON-AKTIESELSKAB (JTAS)

U.DC. H2ar.305.344:021.305.722(480.47)

In connection with the opening of the new telephone exchanges at Aarhus a
shortened translation is published below of a paper which the author read at a
telephone engincering meeting in Denmark and which has carlier been published
in the Danish periodical Teleteknik. The paper gives the outlines of the struc-
ture of the modern telephone system with crossbar switches which has been used

for the new local and trunk exchanges.

The conversion of Aarhus to automatic aperation covers O loeal L'.\'l'i]-'l“;-_','l"*—

the mam  exchange and Tive =ubwrban exchanges—and o trunk  exchange.

During the years which JTAS has spent on the project this has been con-
siderably developed, Origmally it was based on the 05 system but later—{irst
with regard to the trunk exchange but sub=equently also for the local exchanges

the Adnnmistration decided to use the crosshar system which in the meantime
had Deen developed by LA Ericsson, The original intention was also to
convert the Aarhus man exchange onlv, Tt was, however, soon apparent
that the great demanld for telephones during the war would not he appreciably
reduced, It was, therefore, decided that autematic suburban exchanges <hould
he huilt at the same time as the man exchange. In this way equipment and
operating cost woulil he saved for the wterwork hetween the antomatic and
manual exchanges, Finally the trunk exchange, which omgmally was to handle
only the JTAS own traffic, was now dimensioned to take also the trunk

traffic handled Dy the PUTT. Administration.

BTHNN
L] L]
tadirg Vibjrig
. inil i
L L]
° ° il
L ] Merkind Borum W i Risskav
Lenshy Stoton pitnl wian —_ Ebeliah
waril / e AARHUS 14 e
: ° 4 Ve el
Laatby Galten (Ar) ® oG
Bl salin i
| A

L]
Heiring | Ar)
Bl

. Solbjoig. (Ad
Waih

Fig. 1 X 8753

The exchanges in the Aarhus network —



ey SL4 S8

) I1-GV8 I-GvA

StA S5L8 8L 8L0

B—a— GG CCm— B—a—C& GO
I- GVA GVB
2 L . S £ sskav 31000 subscr.
LI2 J )—’)51 | Vest 31000 subscr.
Jyd 551000 subscr.,
Centrum 2+10+1000 subser. fu\\.?:m
358
"
|
GIIVA  GIUvA \
\ .
ra_/ t,« Large suburban exchange
— FiR ¥ o
G358 G54
SLA L8  Sic SLo
e FIR-L
C B—a—C-GCHA
- - - Skade 000 ob
Brobrond 800 ob
L

The trunk exchange

Fig. 2 X 7649
Trafhic route diagram for the local ex-
change

An outgoing connection is established over

the crossbar ver s of the subscribers” stage
SLA and SLB, outgoing cord circuit SR and
first group selector IGVA and IGVB. At Cen-
trumm outlets are arranized to second group se-
lectors IIGY, suburban group selectors GV,
5 for special lines and rthe
From the last group selector

group sclector G

trunk exchange.
connection is established over an incoming cord
circuit LKR, the four selectors SLID = SLA in the
subscribers’ stage to the subscriber. Traffic in

a suburban exchange passes one group selector
stage only. Calls from the suburbs to the main
exchange and other suburbs are connected over
incoming group sclector GIUV in the main
exchange.

Small suburban e¢xchange

The Local Exclmngcs

The 6 local exchuanges cover 31800 numbers, distributed with 20000 for
= a
Centrom, 4000 for Svd, 3.000 for Vest, 3000 for Risskov, 1000 (or Skide

and Soo for Brabrand, fig. 1. In addition o future exchange Nord is projected,

The

O-higit numbers ) are mtended o be allocated with 30,000 for the man exchang

o000 3-igit numihers which are available (hefore o future conversion to

Joono for saburban exchanges wnd 200000 for raral exchanges, The binlding=

for the suliurban exchanges are on the avernee dimensioned for about twice

the injtial capacity. The new bmliling for the mam exchange will hardly
tuke more than 20000 munbers, hut when the old exchange s pulled down

*-'ltl~|-.'ll'tlll'_\' extension '|m=-;|'|ll']ili='\ will he obtaimed,

I the main exchange the 20,000 subscribers are divided into twe  10,000-

groups, see (raffic route diagram, fie. 20 All traffic between the suburbs runs
through the main exchange, Direct traffic routes can. however, be arrpnged

hetween them without difficnlties if <o ~hould be vequired,

The exchanges can take up to 60 PBX-=<ubseribers with a total of 200 lines

mcach of the 1ooo-groups, as it 15 considered that the most satisfactory

safeguard agamst traffic peaks is obtamed by dispersing the PBN-subseribers.
The thit

service is limited only by the traffic, which can he handled in the operators’

number  of suhscribers can he connected for abaent subscribers’

positions of this service. A call to an absent subseriber’s number is signalled
m the position on a lamp panel indicating the called number. The same positions

also take calls o vacant numbers, The operator can differentiate between

these two cathegories by the filing cards having different colours.

Otherwise special positions are arranged of different types: testing hoards,

service observation board, traffic recording equipment &,



Row of selectors

special services

Operators’ positions for

The Trunk Exchangc‘

When it hecame obvious that the division hetween the IVTT. and the JTAS
trunk exchunges counld not he maimtained a committee was set up from hioth
parties, This committee found that the wdeal solution was o complete fusion
of the exchanges, IVTT, comsidered, Towever, that it could not abandon the
handling of calls tn other concessinm areas, sonie of the reasons being personne!
policy and the desirability of retaining wniversal handling of the traffic to
the dslands and abroad from all exchanges on Jutland. 1t s, thereiore, only
the automatic equipment which is used incommon whereas the operators’

posttions are divided o two separate gronps,

Al exchanges (also outside Jutland ) with lines to Aarhus are provided with
dials or key-sets enabling the calling exchange to dial direct to the wanted
Aarhus subseriber, and no incoming calls are, therefore, normally receivedl,

The handling of outgoing calls are on the other hand different in the 10T
andd the JTAS trunk exchanges. Normally a sufficient number of trunks are
avadlable and a large portion of the traffic can he disposed of without waiting
time. Theretore, JTAS allows the subseribers to dial the required exchange

direetly.

When all ines i required direction are engaged, the connection is autoniati-
cally directed to an operator in Aarhus who vecords the call and effects
connection when a line becomes free. [F congestion oceurs, the trunk in question
can he blocked for direct dialling, a1l calls being divected to the records and

conmected with waiting time.

[VT.T. however, considered this procedure ton radical at this stage, on
charging reason and hecaunse o better service may be given if an operator
commects the calls. (In case of direct dialling the fee for a call is recorded
on the meter and the calls can, therefore, not be charged individually.) This
Administration, therefore, preferred a CLR swvstem wherehy the subseriber
obtains comection o o record operator (hy dialling oogy who 30 possible

establishes connectiom without ringing back.

The transit traific over Aarhus 15 handled automatically as far as lines are
available. Tf all lines are engaged the call is automatically divected o an

operator which later connects the call.

Operators Positions

The aperators’ positions, fig. 2, are ddentical in the two sections in spite
of the difference in the connecting procedure. Excepted from this are the
spectal positions and the international trunk positions which are provided
with special auxiliary cquipment. The positions are made as combined record
and outgoing positions with 3 1o 6 cord eircuits and a position circuit and
are arranged for gewire connection. In addition a nwnber of positions are
ciuipped for handling incoming trafiic. All positions are provided with various
refinements such as facilities for an operator to quese up on an engaged
trunk and for selection of an mdividual line in a trunk. Service calls can,
of course. be established between the positions and a record ecall can be
transferved to another position.

i



Fig. 5 X 6751

The JTAS combined record and out-
going positions

Mechinically the boards are made as double faced wooden boards with space
in the contre for calbles and convevor belt. The cord cireuits as well as the
position cquipment are connected over plug and jack enabling quick replace-

ments. Al relays are niounted in the switeh hall,

The hoards are arranged in a row and the separating partition hetween the
two sections 15 movable, JTAS estimate that the nead for manual connection
will be gradually  dimimished with the improvements in the direet dialling
facilities amd no additions i the number of boards is, therefore, anticipated

even b PUTUT. will need more operators’ positions.

The Automatic Equipment of the Trunk Exc]mngc

The =clectors comsist as i the case of the local exchanges of hink conmected
cros=har vertieals. The traific route dingram, fig. O, s simphified as there
are actually 2 selector groups for GOV GDN and GO and e adiition: a
selector group not shown for service lines, (IO s a0 selector group for special
positions, Inceming hines trom the Aarhus Tocal exclhianges are arranged with
4-wire connection over one of the selector groups G whereas the Tines
from other exchanges i the network are arranged for 2-wire connection over
the other eroup, Outgome calls to o all exchanges i the Aarhus’ network
are Zewire connected by the selector group GU7H L ( Adter the cut-over this

switehing <tage has been partly hy-passed.)

A cubserither contralled outeome eall may he divected over G and GDN
to the required trunk: af this s engaged o calling lamp is operated in all
posttions aned o dree operiator can take the eddl over 00O by throwing the
answerige kev oo short moment too hstening position amnd then to speaking
position, The operator vecords the call amd can then establish connection by
ringing back to the caller over GO and GUH whereas the required exchange
15 called over GO and GO,

For o VTUT, trank call oog o shonld e diadled and the eadl s connected in a
silar manner over GHH and GO to an operator who connects the call

over GO0 and G0 TE busy tone s received the eall has to be recorded.

[neoming calls are connected over (1) and GO H to the local exchanges when
the operator on the calling exchange 1= dialling  the subseriber  directly.
Transit calls are normally received over D} and transferred over GDY.
Only m the case o o selected trunk being engaged, the connection is directed
over (10O to an operator who records the call and establishes conmection
Tater. It will lie seen that o transit call obtains g-wire connection over the

switehboard [|||~1|1|||]‘
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System of Slgnal]mg

Especially with reference to the national trunk lines the system of signalling
chould preferably be universal for the whole country, This matter has heen
extensively discussed oo Danish committee, which suggested digit trans-
mission by mieans of combinations of different voice frequencies  which
preferably eould be transmitted over carrier or loaded cwvemits. The hine
signals st be such that no part of the speech can be mistaken for a signal.
A frequency was, therefore, selected which was as high as possible, 11z 3.000
cvcles, This frequency cannot be used on loaded cables as the attenuation s
ton high, A frequency of 50 cveles wias chosen for such cwcuits although
this frequency cannot e transmitted through amplifiers and has to be relaved
separately by means of repeaters,

The system aof =ignalling for net group lines need not be the same for the whole
country, L Al Ericsson has suggested a syvstem based on DLVCL dmipulses, The
digit transmission takes place by means of fast polarity reversals which are
received by o polirized relay with neutral position. The digit numbers are
divided in groups 1—5 and 6—o characterized by the first impulse heing of
different polarity m the two groups, Each digit, therefore. requires amaxinnnm
of 5 impulses and the speed will he approximately the siwome as that for voice
frequency transmission,

This system, which will be used for the Aarhus net group when the exchanges

are converted to automatic operation, 15 also emploved for signals within the

local network, c.g.. between rvegisters and markers,
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New Five—Digit Counter

EA WIBERG, TELEFONAKTIEBOLAGETI LMERICSSON, STOCKHOLM

UG Gz1.305.003.2

In the article below an account is given of the L M Ericsson new five-digit counter
coded RSA 200. The new counter is smaller and lighter than the carlier I. M Erics-
son four-digit counter in spite of an extended capacity. In the development of
this counter high reliability and high speed have been the main considerations in

order to satisfy the requirements for different methods of call charging.

The mtroduction of modern  methods of  call charging, invelving  multi-
meterimg, has made the capacity of the four-digit counter =0 far used too
smadl for subseribers with extensive  traffic. This s especially <o when
local calls are charged in terms of time as suggested by Dr 5 Karlsson of
the Helsinkt Telephone Corporation. In order to reduce the reading mtervals
to a reasonable time the subseribers” meters should, therefore, at least for
subseribers with many and lengthy calls, he of the five-digit type. In the LM
Fricsson five-digit counter tyvpe coded K81 200 it has heen possible to simplity
the components for easy production at the same tune as the donensions and
weieht of the coumter has heen reduced m comparison with the earlier

manutactured madel despite the extended capacity,

Design

The counter RSA 200, fie, 1, consists of o frame with armature and counter
wheels, magnet conl with hixing arrangement and a flat sprimg for the mounting
of the counter, The counter wheels and the armatore can be ftted o the
frame amd adjusted dependent of the eml amd ean, therefore, he stocked
separately. The frame of the counter s U=shaped and very robust. The front
portion 1= provided with holes for three spindles which carry the commter
wheels, transfer pimions and armiature, One sule of the frame s made with

an adjustable lug enabling adjustment of the play between the counter wheels

and  the transfer pimons, The horizontal part of  the frame contiains  an
adjustable lug carryving the return spring for the wemature. The rear part of
the frame 1= cupped 1o ensure 0 =atistactory magnetic contact hetween  the
core of the conl and the frame. The sides of the frame are exstended Dackwaris

X 6751

Fig. 1
Counter RSA 200

with mounting spring

S0



Fig. 2
Counter HRSA 200

dismantled

Fig. 3 X 4811

The driving principle of the counter

mto lugs each of which is provided with a slot. The lugs are intended to fit
in apertures on the mounting plate for the comunters. The counters are fixed
to this plate by means of the flat spring mentioned above, which 1= in=erted

mto the two =lots,

Ulhe counter mechanism, fig. 3. 15 driven by a pawl in a manner similar to
that of a h‘\'u_-r-r_-«L‘;[in']lH_-IH_ The driving ]r;l\\'| 1= .\IIIIIH_\' conmected  to the
armature and 1s pvoted i the frame, On operation of the armature the driving
pawl moves a ratchet tooth on the wmt wheel hall a step and on release a
further hali a step. The counter wheels and the transfer pomions are made
i synthetic resin and are carried on two separate spindles. Owing to the great
amount of wear nyvlon is used on the umt wheel whereas dinkon s used on
the remaining wheels and the transter pimions. The latter are provided with
flanges guiding between the counter wheels and ensuring a proper engagement

between the counter wheels and the pimions,

The setting of the lateral play of the counter wheels takes place by hending
the lug arranged m the frame, In this way 1t is quite casy to adjust the total
play of the five counter wheels and to ensure sufficient space for the flanges
of the transier pmions, The combination of an wlhustable lug for the lateral
play anid the flanges on the transfer pmions results oo very reliable counter
mechanism which cannot jam or get out of mesh without narrow tolerances
on the width of the wheels or pinions having to be vesorted to, The spindles
which carry the counter whecls, pmions and driving pawl are pushed into
holes in both sides of the frame and are prevented from dropping out by

means of cover plates on the outer sides of the frame.

The magnet coil has a straight core without threads which 15 moulded nto
a phenolic bobbm, The moulding includes a terninal block holding two tags
for the coil. The cotl 15 fixed by means of a chip and two sevews elanping
the core end against the rear cupped portion of the frame. The clip with the
two holes and the two screws are the only tapped or threaded parts in the

whole counter,
Before tightening up the serews for the clip the armature travel is adjusted,
A feeler gauge is inserted between the armature and the core face, and the

armature 15 operated manually pressing the driving pawl against the unit

W |



Fig. 4
Counter set BCT 930

right rear view

wheel, The eoil is putshed agains=t the armature and the chp serews are tightened
up. The armature travel will be completely controlled by the engagement of
the driving pawl with the unit wheel ensuring a veliable stepping motion.
The armature has no residental stud. On operation the sarplus pull of the
magnet eoil will he transferred over the driving pawl to the unit wheel. This
wheel 15 as mentioned above made of nvlon and can well stand up to this
additional stress. A spial spring 15 fitted between the armature and  the
adjustable Tug in the frame and veturns the armatare to home position when

the cotl 1s de-energized.

Test

After assembly and mechanical mspection the counters are tested at an impulse
vite of 20 imp/see. They are run just over 100000 steps making the 1o.000-
digit wheel complete o full revolution, After the running test the counters

are re-checked i order to ascertam that no excessive wear has taken place.

Counter Set BCT 9so

In carbier design- with mdividually mounted counters it has proved difficult
to obtain proper alignment of the counters, This offcets the appearance anil
with midern photographic methods of  reading  the meters it 1s also of
nmiportance that the connters are m alignment as this Geilitates the subsequent
check of the records. AL Ericsson has <alved this problem <imply hy mounting
ten of the new counters side by side on a =trip and providing the counters with
one common cover, This cover has a guiding hole for cach counter and as
the flat mounting =pring allows a certaim amount of movement the cover
effects the neces=ary alignment withoutr further action being required, A

counter set comtainimg 10 counters 1= coded BCT 030, g 4

The eovers for the counter sets are miude with or without individual designation
labels In the latter ense the top row of cach set of 100 counters is providerl

with o flag carrving the too=digit number,

Separate counters, type RSA 200, may he provided with mdividual covers if
requested on the order,



New High Tension Protection Equip-
ments for Telephone Instruments

A HENCKEL TELEFONAKTIEBOLAGET LMERICSSON, STOCKHOLM

. D.C. B21.310.01:621.305.721
The Ericsson Review No. 1, 1952, contained a deseription of L M Ericsson’s high
tension protection equipment with notes on the theory of the induced voltages
set up in telephone circuits laid in the vicinity of high tension lines. The present
article describes a new design of the same high tension protection equipment

suitable for installation both indoors and outdoors.

Encased High Tension Protection Equipment for
A.C. Voltagcs

The new Tugh tension protection  equipment is so designed  that all the
component parts are encised i standard  wnit hoxes which i turn are
assembled to form a complete unit. The boxes are of silumm which has a
‘-]It'L‘]ﬁ\‘ \\'L'];J"hl about one-third of the a]ii't‘ilnu‘ \\l'i_:.;hl of cast 1iron. All boxes

can, however, also be supphied i cast iron.

The encased Ingh tension |Jl'rrh'('(in|1 cquiptients NFT 1101—NFET rrag which
correspond to the sopens high tension equipments NFT roor—NFT 1003
consist mamly of an air gap arrester box NFT 1171, o disconnecting switch
hox RMT roor, a fuse and rare gas arvester box NES zoor, and a transformer
Fig. 1 ::fl:% hox RES oicor—RES 012030 The high tension protection equipments N F7T
High tention protecsion equipments rrii—NEFT 13, which eorrespond to the sopens Ineh tension equipiments

NET 1111—NFT 1113 NFET rorr—iorz, also meludes o discharge coil hox RES orzoy,
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Fig. -1 X 4H83

Air gap arrester box NFT 1171

Fig. 3 X 4854

Fuse and rare gas arrester box NFS 7001

84

I'he clectrical properties of the new encased equipments NFT 1101- NET 1113
are the same is those of the old equipments NFT 1o01—NFT 1013, They
can with=tand alternating voltages up to 66 kKN with energy outputs up to
CMVA and voltage surges tramsmitting quantities of clectric energy up to
1 coulomnb, On the other hand: the nsulation properties have been appreciably
mproved. With a relative moisture of g3—r1e0 % and go- C the msulation
reststance will pot fall below oo M £20 The new cquipments have also heen
tested by spraving them with o <alt water vapour for o period of one month.
[ this case too, the msulation resistance did not fall below oo M €2, No

corrostim conld he ohserved after this treatment.

Air Gap Arrester Box

The wmt NIFT v, fige 20 consists of o sthomin hox containing an air gap
arvester NFT po7e which vepresents o fornn of protection of an entirely new
design on which patent apphieations have heen filed. The electrode system
comiprises 3 sohd evlinders of a patented copper allov, The shafts of the
cvlinders are located o parallel. The electrodes arve secured in sueh o way
that on loosenime the <hafts which take the form of serews the distance
between the electrodes can he adjosted and the electrodes thomselves ean e
twisted to present o new flashover surface if the previous one has been hurnt
out, Fven where clectrodes of pure copper have been used this overvoltage
protection hus been found to possess o longer hife than the type previously
cnployved hy LA Ericsson. When the patent copper alloy mentioned above
= wsed the length of life = mereased appreciably and when in addition the
possibility s available of constantly  obtaimmg  new  flashover surfaces by
twisting the electrodes the new  protective deviee mayv he  employved  for
practically unlimited periods without the necessity of regrinding the electrodes.
Should the spark gap be overloaded owimge to o power line falling onto o
telephone wire for example, the clectrodes become welded together and thus

provide an effective carth for the telephone line.

Df'scuum'crfug Switch Box

The discommecting <witch box KW roo0 15 o switeh eneased inoa silunim

hos e s of the type emplinved i heavy current installations,

Fuse and Rare Gas Arrester Box

The fuse and vare gas arvester box NS zoor, fig. 3, consists of a silumin
hox contwmng two tabular fuses NGH 2007 as a protection against currents
at high valtages, a triple-path rare gas tube NGO 23503, a single-path rare
eas tube NGO 2204 and two tubular fuses NGH 2oor.

Discharge Coil and Insulating Transformer Boxes

The disclharge coll hox RIS or2op and the encascd imsulating  transiformer
hoxes RES or20r—RES orzoz consist of the same coil and transformers as
thise ineluded in RES or3or—RES o1303, which i turn are the components
m the ngh tension protection cquipments NFT 1001—NFT 1013 hut they
are o monnted meosthamin hoxes,

With regard 1o the electrical properties amd range of use reference <hould

be made to the article in the Ercsson Review Noo o1, 1952, mentioned above,

Encased High Tension Protection Equipment for

D.C. Voltages

The various components from which the high tension protection equipments
NFT 1101—XNFT 1113 are assembled may also be employved separately or

- other combinations. For example, the air gap arrester box NEFT 1171
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Fig. 4 X 4845

External parts for the high tension pro-
tection equipments NET 11o1—NFT 1113

may be installed when it is only necessary to protect a telephone line against
atmospheric discharges. A special combmation which has been used consists
of the fuse and rare gas arrester hox NEFS roor and a transformer hox
RES 01201, This combination which hears the designation NFT 0150 15
intended as o protection agaimst D.C, valtages up to 2eo0 Voat outputs up to
200 kY AL

Erection

The high tension protection cqumpments NFT 11or—NEFT 1113 may he
mstalled both mdoors and outdoor=. The equipment s supplied in components
whicl, i addition to the hoxes referred to above, consists of an earthing bar,
ilanges with inlets, connection material, ete. Fig. 4 illostrates the external
parts included i the high tension equipment NEFT 1101—NFT 1113 From
the top, these parts consist of © a flange with inlets NOA 3202, two flanges
NDM zo02, o Tlange NDAL 2223, three cable bushings NOMW rogr with two
cable packings N0 rorr and one cable packing N jor3. These parts are
assembled on osite i accordance with the anstructions supphed  with the
material, The high tension protection cipupments may be mounted  directly

on aowall, wopole or the like, No mounting hase is required.

It 15 necessary to provide Tor an effective earthing in order that the resistance
to earth s as low as possible and does not exceed 10 £2, \When difficulties are
encountered in keepmg the carth resistance  sufficiently  low, Samick  Gel
NT1 stor should be employed,



Telecommunication Equipment on
Board s/s Birger _]arl

P NORMAREK LM ERICSSON SALES COMPANY, STOCKHOLM

17D C, 621.300:02G.12.060
S's Birger Jarl is the latest ship of Stockholms Rederi AB Svea and has recently
been put into service between Stockholm and Finnish ports. The ship was built
at the Finnboda shipvard in Stockholm and has been provided with modern tele-

communication equipment from L M Ericsson as described below.

The telecommunication caquipment supplicd by L A Eriesson to s/s Birger
Tarl com=ists of loudspeakers, domestic telephones, ship’s telephones, master
conmmunicitors, service signals, fire <ignal and fire alarm equipment, The
Svenska Rodioaktieholaget has inoaddition delivered material for the radio

connncation svsten,

The Loudspcnkcr System

The loudspraker svstem s used for paging, entertannuent and announecnients
for the passengers amd erew but also for the transnussion o alarm signals
m cise of Tive or other emergency. The alarm sienals are mitiated from the

chart house and con=ist of <hort Dlasts  transmutted  nudependent of - the

amplitiers i the vadio comtrol cabm, The alorm siegnals and the announcements
automutically  disconnect or reduce the volume of any other  transnission
which may be o progress. cog, from the radio, gramophone or tape recorder.
Microphones for announcements are ftted mo the chart house, the wireless

operator’s eabin and at the porser’< Information and nstructions i connection

with an ;1]:~l'l]1 can I_:]ll- T SIVeNn over any ol 1]|L"‘-R' IJIIi'l'lI|J|‘:IH!'~.

The i'411l]-|’l'-"]u'1"- are divided mto five Lrou)s; These are comnected either
manually from the vachio control cabin or are vomotely operated from any of
the mieropheme posittions, The control et for this purpose are also prowvided
with o universal key and signal Tunps which indicate conmected lines, Separate
order Times are arranged soud an order ds therefore, alwavs transmitted even

ira lowdspeaker is disconnected, When an aliormn s transmitted all Tondspeakers

are antonvitically connected o groups,

Y, sy my O T ETETT TN TG 1 o WEE 10 o1 eeen
i Y. T T Y

Fig. 1 X 6743

S's Birger Jarl
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Radio control room

Microphone

Control set

Connecling panel

Volume

Alarm key

Distribution panel 1 w

- !
| AJ F
Wireless receiver LQ— assengel
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Chart house Gramophone Order relay
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I Reserve panel
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.
% I Alarm gen. 800 c¢'s = Coding device ___fT"
Purser 7
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Fig. 2 X 7645 Various tvpes of loudspeakers are used. On deck and other exposed positions

Schematic diagram over the loudspeaker

system

Fig. 3 X 7642
Loudspeakers used

left marine loudspeaker RLE 700, centre pillar
loudspeaker, right loudspeaker of reflex tvpe

the new <hock-prool marine loudspeaker KLE fou, deseribed n Ericsson
Review No. 1, 10353, 1= u=el, '{"I'H'Hl'[j.:h the *-Iu'n_‘&;[] l'{-||1'1\|ﬁ11L'ti|r11 ]|'|'u]pL-1'\ia_-- of

this loudspeaker satistactory mtelligibihity 15 obtained even in nosy positions,

In other quarters loaudspeakers of special design are vsed, ¢, i diming
rooms  and  lounges. which have been equipped  with  pillar lowdspeakers
composed of several systems, The low ceiling on board slnps make it necessary
m this case to use modified loudspeikers combmmyg excellent veproduction
with pleasimg appearance, In passages, kitchens, cabms, ete, a small corridor
Inudspeaker 15 fitted which has o Ingh efficiency and 15 very robust. The

quarter deck which is also to he used for daneimg 1< coverad for sound by a

Targe loudspeaker of reflex tvpe.




Fig. 4 X 7646
Telephone and telesignal eguipment

lefe in the wheel house on the bridge, ship's
telephone and loudspeaking master communi-
cator; right on the desk of the wireless opera-
tor, control set, microphone for the load-
speaker syvsrem and automatic local telephone
instrument; on the wall local telephones for

connection o the bridge,

Fig. 5 X 4
Port passengers corridor, first class

left at the ceiling corridor loudspeaker, right
guide signal board fo  he srewardesses

88

Telephone Equipment

For the communicatioms between the brulee il the wireless operator a
separite local telephone svstem s wsed with mstroments of type 0P goor.

Ihe engme room and the engmeers are connected by an L AL Eriesson ship's

telephone, fiee 40 Inoaddition the new loudspeaking ship's master communicator
15 used for tran=mittme orders 1o the deck erew with connections 1o forecastle

and poop, Ope Tine 1= connected to o revolving marine lowdspenker mounted

on the rool of the brudee, This o= psed for quay approaches, nstructions to

dsssting tues, ele,

Other commumeations on hoard are covercd by a domestic telephone system
vith 17 extensions, This is operated by an antomatic exchange tvpe ALD
i

af g tor aomasnnun of 22 Tnes Otted e the vadio control roon, The exschange

can take 3 stmultaneons calls and ofifvrs priority to certain extensions.

Service Signals

Ihe calbins are fitted with -IL'\1|-I|. buttoms fin c'.lH-II:'_:' the stewardess and each
has an oediention: Lonp with restore relay and cancel button, The indieation
Limp o= of o new tvpe moulded in thermopliast with corrugated lenses giving

acleir anl distinet stenal

The stewardesses” cabins are provided with group signal boards for the service
signils and the corridors are equipped with guide signal hoards, The purser
s large supervision board enabling him to check that all ealls and signals

from the passengers are promptly attended.

Fire-alarm Equipment

The Tire protection =ystem on board meludes a fire indicating plant divided
mto five groups, To enable the officers to locate at once which part of the
slapis affected by o fires a fire alarm mstallation divided in five sections with
indicating comtacts has been connected tooa fire alarm control board installed
on the bridge. This control hoard has been supplied by L M Ericsson and is

made Tor five sections. It can he extended to 10 sections, fie, 6.



Fig. 6 X 6742
Automatic fire alarm control board

mounted on the bridge. Right control set and
microphone for the loudspeaker system and
local telephones.

The control board contams velays, signal lamps, kevs, meters, ete. required

for the aperation of the svstem as well as keys and meters for battery charging.

The system is closed cirenit controlled which means that all faults such as

disconnections, leikages or short circuits which may occur on the wiring to
the valves are automatically indicated by a fault signal in the control hoard.
The control board is designed in such o way that it allows connection of alarm

push buttons and detectors in position where such are required,
The swystem s operating on two 24V, 30 Ah NiFFe accumulator batteries.

When o group is put into operation hy an outhreak of five the contact device
which discommects the two-wire loop irom the contral hoard corvesponding
to the oroup is affected. The closed circuit s opened and the control hoard
operates an alarm signal at the sime time as the pumber of the seetion

affeeted by the alarm is mdicated,

Manual fire alarm can be initiated from five alarm boxes KEB 3200 on deck.
These operate i this particular mstance a simple drop mdicator hoard, The
drop indicator and the fire alarm control board enables the officer on duty
to get a clear picture of a fire incident and o take the necessary steps to
prevent an outhreak of panic amongst the passengers. He has then at his
disposal the general five alarm signal systan over the loudspeakers and can

hreadeast information and mstructions by means of the microphone,

The svstems concernimg safety on hoard are approved by the Swedish Board

of Commerce and in applicable parts by the Swedish Fire Tariff Association,

8



New Ericsson Radio Receivers

C FREDIN SVENSEKA RADIOAKTIEBOLAGET, STOCKHOLM

Fig. 1 X 6734

Ericsson Klockett

T'he controls are from left to right: setting
knob, switch, volume control and tuning

control.

Q0

D C. Gz21.396.721
Outstanding among the Svenska Radioaktiebolaget’s news for the 1953—1954 season

are Klockett, a clock receiver with automatic switching, and the radiogram

Grandett, which can be supplied with or without tape recorder.

Ericsson Klockett

With Klockett the Svenska Radioakticholaget presents o new  leature—the
<o called elockreeciver—which automatically switches itself in on a predeter-

mined time,

Often it happens that an mteresting radioprogram is missed due to one not
having switched on the receiver at the right tne. Klockett 15 o guarantee
against such forgetfulness as it contains m addition to a good receiver also
an clectrie elock equipped with a device which automatically switches the

set on oat o predetermimed tine,

Klockett can also be used as an alarm clock. Klockett is noiseless and wakes the
owner up diseretely with the morming's wireless progranm instead of o hostile

alarm signal,

Klockett 15 a table et fig. 1, in o mahogany cabinet with simple, clean hines.
The right hand portion contains a 5-valve wireless set with excellent sensitivity
and good seleetivity, It s provided with long, medinm and short wave tuning
amd o built-in friowe aerind. When necessary outer aerial and earth can be
commected, Klockett gives a clear and pleasint reproduction well halaneed
even at low volunie,

On the Teft hand portion of the recerver the clock with its comnecting device
15 built-in. The elock 15 o synchronous elock and the recetver can, therefore,
e usedd on AL 30 /s oonlv, The clock 15 of an excellent precision make.

The dial 15 clear and distinetive with Tuminuous hands. A second-hand moving

aroundd the dial shows clearly that the clock 15 working.




Fig. 2 X 7651
Ericsson Grandett 1538 VB with tape
recorder

right with roll tops and doors open. The
controls are from left to right, volume control,

bass and treble control, off-on, radiogram-
switch, tuning and range knob

Fig, 3 X 4519
Ericsson Grandett 1538 V without tape
recorder

The right hand compartment has space for
record rack as well as record albums,

Below the dial the controls are to he found—a three-position switch and a
knoh, When the switch handle 15 m middle-position the set is discomnected.
When it 15 turned to the right pomting against the dial the set 15 switched on
manually just as any other wireless set. When automatic switching m of the
set 15 required, the switch handle 1= turned to the left to point towards the
clock. Switchime i is obtained at the desired time, which 1s set by turning
the knob to the left of the switch handle. A small hand at the lower part of
the dial indicates the setting time, At the indicated time a mercury switch
connects the receiver, I'rom the above is seen that setting 15 very easy and

15 made with a few simple movements,

The rear of the clock 1s provided with arrangements for adjusting the hands
= o o

and for startg the synchronous motor,

— Ll - -
Ericsson' Grandett
(rrandett s the biggest and most modern of the Ericsson radiograms. It 1=
I]I_"-IIIL_"HI'i‘ to contam I;[]n' recorder if =0 1s desired apart 1rom ”]l_‘ receiver
and record chancer, all easily accessible m a cabinet with pleasant, modern

lines, fig. 2.

The upper portion of the radiogramophone contains the wireless set with
loudspeakers., They are mounted at the hack of a panel with all controls
casily accessible, The whole forms a unit which can he pulled out from

the cabinet,

The wireless receiver is very sensitive and selective and is provided with
an extra powertul output staze, It contains 7 valves ncluding tuning eve
(11 valve functions), The dial is copiously furnished with very legible station

names ;o short wave tuning is facilitated by band spread

01



The amplifier can he connected for wireless reception, ordinary records, long
plaving records and tape recorder. It is pushpull coupled wnd has sepavate
controls for bas= and treble.

The dconstic effect 1s coverad by two similar Joudspeakers with a total cone
arca of oo cm” (g3 =q.in. ). The diaphragms are a shade different in order
to supplement cach other i the hest possible way, The amplifier as well as
the loudspeakers praduce a very deep bass and a treble as high as that m

the hest recardings,

The lower portion of the vadiogram s divided e two compartments hoth
with roll tops and front doors, The lert hand compartment holds a built-m
3-speed record climeer and plavs, therefore, all kinds of records, The gramo-
photie is very accessible and can be operated without heing moved from its

po=ition. Below 1t there s space for recorids,

The construction of the record changer 15 vobust, the changer mechanism
reliable and the motor silent, The mechanical transmission gear 1s made with
the precision which is necessary for a distortion-free reproduction of the
exacting vecords for 33%s vpoan. The pick-up is mechanically very responsive
and the pick-up arm is halanced <o as o olbtain a needle pressare lower than
1o crammies. These properties are extremely important as they determine the
lie of the records, Among other properties of the pick-up may he mentioned
the wide Trequency vange and the remarkably low mtermodulation distortion,

The right hand compartment offers space for record albmms and o special
record rack, The tape recorder is fitted in this compartment when it is incladed
m the Grandett. Underneath the tape recorder there is space for microphone

and tape reels, 1 desived the tape recorder can he adided Tater,

The tape recorder can be used for recording and reproduction of programmes
from microphone, hroadeast or gramphone. [t ois push button controlled and
1= adjustable for two tape speeds. The Tigh speed 1= giving a total playing
time of one hour per reel wud cives a reproduction of up to 10000 cfs, The
fow speed veproduces less treble, Gooo ¢'s maximum, but doubles o return

the playing time.

I =pite of the extensive cquipment the dimensions of Grandett are moderate.
The height and the width ave oo em (332" and the depth 4o em (1347 ),
Cerameett i only supplied Tfor 50 ¢ 50 The cabinet is either silk matted natural

niahogany or highly polished dark mahogany,



NEWS from
All Quarters of the World

30,000 Lines Installed by LME in
South America and Mexico

The last few months have
number of LA
hrought mto service in various corners
of the world. In South America in
stallations totalling some 11,000 hines
have been opened. The two Brazilian
towns of Ribeirdo Preto and Delotas
now have thewr exchanges working—
limes at Ribeirao  Preto and
Pelotas. In Argentina 300
hines have heen added to the Concep-

=1l

Fricsson !‘_\'i.']lil'll;_:'L"-

_’,31“'1

5.000 at

cion del Uruguay exchange previously
installed by L AL Ericsson, and a new
1,500 line exchange has been opened
Colombia, In

boo-line

at Masto Venezuela
the Valera

maugurated on July 11,

exchange was

Ceremonial Inauguration of
Chilean Tc]cplmnc Exchanee

o
An automatic exchange has heen put
Chilean

opened

into service at the town of
Ariea. The with
the plaving of the Chilean national
anthem by the Band of the gth Infan-
try  Regiment and was

cerenony

followed hy

the hoisting of the national colours
i front of the telephone exchange.
A large number of civilian and mili-
tary representatives were present, imn-
cluding the Governor of Arica, don
Manilo Bustos, and the Mayor, don
Fdmundo Flores Rivera, A sound film
taken of  the ceremony
appeared m news reels throughout the
country.

wis which

Arica 15 a large trading town with
a free port serving Bolivia and south-
ern Peru. A P.ABX. with go ex-
installedd by LM
Ericsson at a hospital in course of

tensions 15 to be

erection at Arica.

18,000 Lines Cut Into Service
m Mexico City

Considerable enlargements of the Mex-
wo Uity antomatic exchanges are bhe-
ing undertiken. This vear a total ol
18,000 limes have been cut mto service
at  the Valle
(3,000, 4,000

following  exchanges:

Peralvillo 5,000, Zocalo

Work

1s Ei]“ﬂl ]l]'llt‘l't'i“!]_'_: on other l‘_\l_'h.‘L]I;_:c‘~.

and Chapultepec 3,000 hines.

representing 13,000 lines,

Exrhungrs i Faroes, Turkt:‘\-',
Indonesia

In the Faroes a 1300 hne exchange
has been opened at Torshavn, In the
Turkish town of Kavseri 1,000 lines
have been brought mto serviee, and
the Gambar exchange i Indonesia of
1Looo lines was opened on July 1.
All these exchanges are equipped with
[. M Ericsson’s soo-line selectors,

Automatic Exchange for

Angelholm
This summer a new automatic ex-

lines
into service in Angelholm,

change catering for 3,500 wias
brought
operating on L M Ericsson’s zoo-line

Mr Hakan Sterky.

General  of  the Swedish

selector  systen,
Director
Tel

CeTeIony.

-graphs, was present at the opening
The anto-
matic operation of a number of neigh-

conversion 1o

bouring rural exchanges took place
at the same time, thus completing the
first extension of the
group of 13 exchanges. All communi-
cation within this area and with the
Hilsingborg and Klippan areas is now

Angelholm

the subscriber’s dial
without the assistance of an operator,

established aver

On the left, Dr.
Mayor of Pelotas, has his finger to the

Mario Menoghetti,

starting button which will bring his
town’s new telephone exchange into

operation. Below, the Arica exchange

being blessed by the Bishop.




Show Room in Copenhagen

The show room of LA Eriesson A/S,
Copenhagen, has met with great ap-
preciation as a lecture and conference
consulting  en-

roont Tor firms of

gmeers,  productivity  orgimzations,
schools and the hke.
The above photograph shows o gath-

ering  of  works  managers  and as-

sistants discussing problens of internal

Tch‘plmnc Exclmngcs
in Finland

The 1. M

the Finmish town of Kuopio is to e

Ericsson-built exchange in
extended ]i_\' an additional 1000 lines.
Rural exchanges equipped with cross-
m=talled at
Pikkarala, Lehtuniki,
and Sukula.

har switches are to be
Meadekoski.

Mattkarr, Teuva

LM Automatizes Seven
Brazilian Towns
Brazilian

A further towns are

to be equipped

SEVEDN
with L M Eriesson

automatic exchanges, An ageregate
of 3,000 Iines will be installed at

Maringa, Carangola,

P'rucdente,

Martindpalis,
Fresidente Alvarez Mach
ado, Aracatuba and Aquidanna,
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commumication om i J-year evemng
coursc¢ run by the Danish Institute of
Factory Orgamization, Third from the
left 15 seen the leader of the Institute,

AMr Zimsen:

Employees of all ages locked to Skansen
on LM Day. The performance by the
LM Amateur Theatrical Company of
»The Fledgeling» by Selma Lagerlof was
a much appreciated feature of the day.

Rural Autoexchanges
m Italy

-l"lll_‘ vural arens -111'1'n11|-."1||.-,; the two
[talian towns of Verona and Legnano
in the northern Po ovalley will shortly
he converted to dial operation. The
exchanges of these towns are already
with L Al
The

comprise 48 terminal and sector ex-

cquipped Fricsson's 5060~

line selectors. \t']'llnél zone will
changes sprewd over 11 sectors, Al-
together the zone will contain 3,450
lines, The Legnano zone will comprise
13 exchanges catering for 700 lines
in 4
cquipped with crosshar switches.

sectors. All exchanges will he

30,000 Visitors to
Skansen on LM Dny

This vear seventh in which
LA Dav has been held at Skansen,
and not  jar

wis the

short  of 30,000 1en,
wonten and children passed the turn-
The tonols

lJ].It'I' on the Solliden terrace ta the

stiles, OPENINgE  ceremony
accompanunent of music by the [N
Orchestra. after which Mr Sven Ture

Abere  debvered an address on o the
trading situation i different parts of

the world,

1 e pProgranine hadl heen drawn up
by the Head l'-.u'hn"\' Entertamments
Committee, and the numerons musical
and other entertamments were proy
1led 1._\-ur'|'in anil \‘.'lll'k--]blt;u r'IlJll]lJ_\'l'l".
of the various L M Concerns.



From our Visitors Bok

A large number of visitors from far
and near were shown over the Mid-
sommarkransen factory this summer.
The photograph to the right shows a
Colombian delegation led by Dr. Ca-
millo J Cabal Cabal, Managing Direc-
tor of the Caja de Crédito Agrario,
Industrial y Minero of Colombia.
Among the delegation was also Dr.
Douglas Botero Boshell, member of
the Board of Empresa Nacional de
Telecomunicaciones. (Below) Indira
Gandhi, daughter of the Prime Minister
of India. She was accompanied by
Sulaiman Sait, First Secretary of the
Indian Legation, on her left. On her
right is Mr Holger Ohlin.

e S

Right, the Mayor of Johannesburg, Mr H Miller, is studying the wiring up of

a jack strip. In the photograph below is a Thailand delegation’headed by the

Minister of Finance, Mr Monty (nearest the camera). Below, right. Members

of a French Productivity Committee become acquainted with L M Ericsson’s
automatic telephone systems.




Sweden Retains Second Place

among Telephone Users

On o January 1, 19352, there were
roughly 704 nullion telephones in use
in the world, an inerease of 4.6 mil-

lions over the III'L‘\'ilrll‘ twelve months,

tele-
phone and Telegraph Co, Turnimg

These Deures arve taken from
back through carlier statistics, we find
that the workl stock of telephones has
more than doubled during the last 23
vears. O January 1, 1927, the num-
ber of telephones in the whole world
was 20,3 millions. From that time up
to the Second World War there was
an annual merease of about ©omillion,
and i 1930 the figure was 410
mlhons.

No statistics were  prepared  during
the war. The first publication  of
figures followimg the peace showed a
millions, The
|Jl'llt‘l’L'I1L'l1 at a

rise to postwar

515
merease  has more
Jetween
4 and 5 million new telephones have
been put imto service every yvear, the

1947 with

rapid pace than the prewar.

record bemg reached m
O mllions,

Twenty-five vears ago only four coun-
tries i the world had over a million
telephones, viz. US AL Canada, Ger-
nmany Great  Britain,
Japan, Sweden, ltaly and  Austraha
now hring the number up to nine. In
1927 only LS AL bad more than 13
telephones per 100 inhabitants (1530,

andd France,

In 1932 there were five other coun-
U.S AL Ted with 20.3. closely
followed by Sweden with 23,2, Canadla,
had 221, Switzerland 109, New
Zealund 1009 and Denmark 17,3,

tries,

In Furope, the UK. has the highest
total number of telephones, 3724440
(telephone density 14, followed by

Western Germany - 2700104 (500,
France 25207602 (300 and Sweden
178881 (25.2), The statistics show
only 86181 telephones  in Soviet

shounld be added that, as
far as Rus=sia 1s concerned, the figures
refer to January 1. 1030, since which

Russia, It

no offictal statisties have heen j=sued.

The only country in the world which
can  hoast  of  having percent
automatic telephone operation in the

IR TE]
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1932 statistics is the 'rineipality of
Lichtenstem. Of the 1,007 telephones
in the country all are connected to
automatic exchanges. In Trieste oN
per cent of the 27,191 telephones are
antomatic, and i the whole of Hol-
land 008 per cent out of 821,030,
Nt‘.’ll‘]_\' 70 percent of Sweden's tele-
phones are dial nstruments,

As regards telephone density o the
capitals  of  the Stockholm
wis 23 undisputed
champion with 287 telephones per 100
head of population. This Tead was held

\\|Jl'|l|.

vears ago  the

until 1930, when Washington  went
ahead, The figure for Washimgton

was then 327

and for Stockholm 30.5.
Ten years later the positions were

acain reversed, Stockholm goor and
Washington 388, Adter  the war

Washington had  regained the  lead.
and i the latest statistics Washington
has 63.9 telephones per 100 head of
population and  Stockholm holds the
second place with 30.5.

P'oints of interest from the statistics
are that Stockholm, with its 371.880
telephones, has more than, for exin-
ple. Rome with 257 and  almost
as many as Tokio, the population of
which is roughly that of all Sweden.
Only three cities in the world possess
over 1 million telephones: New York
3.3 millions, London 1.7 millions, and
millions.

538,

Chicago 1.5

Several of the larger South American
towns are plentifully  equipped with
telephones, Buenos Aires, the capital
of Argentina, has 337050 in Brazl
Rio de Janeivo bhas 223032 and Sio
Panlo 127007,

The statistics also show the number
of calls made m different countries,
The most talkative nation seems to be
Canada, where 378.2 calls per person
were made during the year, USA,
tikes  the place with 376.3.
Then comes Teeland with 3048, and
rourth Sweden with 3o0.0. Twenty-
five years ago it was in US AL that
telephones were most used with 2263
calls per person and  year. Swedes
have hecome almost twice as talkative
doring that time, as Sweden then Tay
fifth with only 115.2 calls per person
and year.

second

Telephone density in different countries and capital cities. The
black lines represent the countries, and the white their capitals.
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U.D.C. 621.396.721
ricsson IKev. 30 (1953)

E

New Ericsson Radio Receivers.

go0—02,
1953—1054: Klockett, a clockradio with automatic switching, and the radio-

Short description of some of the new Ericsson receivers of the season
gram Grandett.

FrReEDIN, C:
No. 3 pp.

U.D.C. 621.395.344:021.305.722(489.47)
BerGruxn, C: Cut-over to Crossbar Svstem in Aarhus. Ericsson Rev.

30 (1953) No. 3 pp. 69—74.

On the Ist of May 1953 six automatic telephone exchanges were put into |
operation at Aarhus covering a total of 31,500 lines and including a large
automatic trunk exchange. The cut-over — without comparison the most
extensive and complicated one in the history of L. M Ericsson — is de-
seribed in the article as regards the scope of operation, preparations and
operating results.

U.D.C. 621.395.344:621.395.722(489.47)
Bowrecaarn, N Conversion of the Aavhus Telephone xchanges. |
Ericsson Rev. 3o (1953) No. 3 pp. 75—79. '

A shortened translation of a paper which the author read at a telephone |
engineering meeting in Denmark giving the outlines of the structure of
the modern telephone system with L M Ericsson crossbar switches which
has been used for the new local and trunk exchanges in Aarhus.

0.12.060

3

U.D.C. 621.391:6

S/s Birger Jarl is the latest ship of Stockholms Rederi AB Svea and has
recently been put into service between Stockholm and Finnish ports. The

NowrMargk, P: Telecommunication Equipment on Board s/s Birger Jarl.
ship was built at the Finnboda shipyard in Stockholm and has been provided

Ericsson Rev. 30 (1953) No. 3 pp. 86—89.
with modern telecommunication equipment from L M Ericsson as described

in the article.

U.D.C. 621.395.603.2
WiBERG, E A: New Five-Digit Counter. Ericsson Rev. 30 (1953) No.
3 pp. Bo—32. ‘
The new five-digit counter RSA 200 described in the article is smaller and |
lighter than the earlier L M Ericsson four-digit counter in spite of an ex-

tended capacity. Thanks to high reliability and high speed the require-
ments for different methods of call charging are well satisfied. |

|
U.D.C. 621.316.01:621.305.721 |

Hexcker, A: New High Tenston Protection Equipments fov Telephone
Instruments. Ericsson Rev. 30 (1953) No. 3 pp. 83—85. |

The Ericsson Review No. 1, 1952 contained a description of L M Erics-
son’s high tension protection equipment. In this article a new design of
the same high tension protection equipment is presented suitable for
installation both indoors and outdoors. |




EUROPE

Danmark

L M Ericsson A5 Kobephovn ¥V, Trom-
masalen 5, fel: C 3438, fgm:
ericsson-kabenhavn

Telefon Fabrik Aulomatic A/S Keben-
havn K, Amaliegade 7, fel: C 5188,
tgm: auvtomatic-kobenhavn

Dansk Signal Industri A/S Kebenhavn-
Vanlese, Skalbakken 10, tel: DA
6346, tgm: signaler-kebenhavn

Deutschland

Ericsson Verkaufsgesellschaft m. b. H.
Frankfurt am Main §, Holbeinsirasse
41, tel: 65783, 1gm: ericiel-frank-
furtmain

Espaofa

Cla Espafiola Ericsson, 5. A, Madrid,
Conde de Xiquena 13, tel: 31 53 03,
tgm: ericsson-madrid

France

Société des Téléphones Ericsson Co-
lombes {Seine), Boulevard de la Fin-
lande, fel: CHA 35-00, 1gm: erics-
son-colombes-seine
Paris |7e, 147 Rue de Courcelles,
tel: Carnot 95-30, tgm: eric-paris

Société Cinéric Paris 20e, 111 Rue Vil-
liers de |'lsle Adam, tzl: Ménilmon-
tant 87-51, lgm: cinéricsson-paris

Great Britain

Swedish Ericsson Company Ltd, Lon-
don, W, C. 1, 329 High Holborn, tel:
Holborn 1092, 1gm: teleric-london

Production Control {Ericsson) Ltd.
Landan, W, C. [, 329 High Holborn,
tal: Holborn 1092, 1gm: productrol
holb-londan

Italia

Selemer, Soc. per Az. Milano, Yia dei
Giardini 7, tel: 62241, tgm:
selemer-milano

SIELTE, Soc. par Az. — Societa Im-
pianti Elettrici e Telefonici Sistema
Ericsson Roma, C. P. 4024 A, fel:
780221, 1gm: sielte-roma

F. A. T. M. E. Soc. per Az. — Fabbrica
Apparecchi Telefonici e Materiale
Elettrico »BreveNi Ericsson» Roma,
C, P. 4025 A, lel: 780021, tgm:
fatme-roma

EUROPE

Belgigue : )

Eleciricité et Mécanique Suddoises
Bruxelles, 56 Rue de Stassard, tel:
11 14 16, tgm: electrosvede-
bruxelles

Grece

»ETEP», S. A. Commerciale & Tech-
nique Athénes, 41 Rue WW. Chur-
chill, tel: 31 211, tgm: aeter-athenes

Ireland

E. C. Handcock, Ltd, Dublin, C 5,
Handcock House, 17 Fleel Sireel,
tel: 76534, 1gm: forward-dublin

Island

Johan Rénning H/F Reykjavik, P.O.B.
B83, tel: 4320, tgm: ronning-
reykjavik

Schweiz

RIBAG — L M Ericsson Generalver-
fretung Basel 9, Turkheimerstrasse
48, tel: (061) 38915, tgm: ribag-
basel

ASI|A

Burma

Vulcan Trading Co. Lid. Rangoon,
P.0O.B. 581, tel: 5.878,tgm; suecia-
rangeon

China

The Ekman Foreign Agencies Lid,
Skanghai, P,O.B. 855, tel: 16242-3,
tgm: ekmans-shanghai

Hongkong

The Swedish Trading _Co. Ltd. Hong-
keng, Prince’s Building, lce House
Street, tgm: swedetrade-hongikong

Indochine (Viet-Nam)

Compegnie Infernationale de Com-
merce Saigen. P. Q. B. 1204, tel
20253, tgm: infercom-saigon

Irag

Swedish Criantal Company AB Dagh-
dad, Mustansir Street, 5A 38, fel:
84819, tgm: swedeorient-baghdad

ASSOCIATED AND CO-OPERATING ENTERPRISES

S.E.T. Soc. per Az. — Societa Esercizi
Telefonici Napoli, C. P. C. 20833,
tel: 50000, tgm: set-napoli

Mederland

Ericsson Telefoon-Maatschappij, M.V.
Rijen (M. Br.), tel: 344, tgm: erictel-
rijen
den Haag—Scheveningen, Gevers
Deynootplein 30, tel: 557470, tgm:
erictel-haag

Morge

AlS Eleldrisk Bureau Osfo, P. B. Mj
2214, tel: Centralbord 461820,
tgm: elekiriken-oslo

A/S Industrikantroll Oslo, Teatergaten
12, tel: 33 50 85, tgm: indtroll-oslo

AlS Morsk Kabelfabrik Drammen,
P. B. 43, tel; 1285, tgm: kabel-
drammen

Portugal

Sociedade Ericsson de Portugal, Ltda,
Lisboa, 7 Rua Filipe Folque

Suomi

OY LM Ericsson A/B  Helsinki,
Fabianinkatu 6, tel;: 201 41, tgm:
ericssons-helsinki

Sverige

Telefonaltiebolaget LM Ericsson
Stockholm 32, tel: 19 0000, tgm:
telefonbolaget

AB Alpha Sundbyberg, tel: 2826 00,
tgrn: aktiealpha

AB Ermex Solpa, tel: 27 27 25, tgm:
elock

AB Rifa Ulvsunda, tel: 26 26 10, tgm:
elrifa

AB Svenska Elekironrér Stockholm 20,
tel: 44 03 05, tgm: electronics

L M Ericssons Drifikontrollaktiebolag
Salna, tel: 27 27 25, tgm: powers

L M Ericssons Svenska Forsdljnings-
aktiebolag Stockholm, Kungsgatan
33, tel: 22 31 00, tgm: ellem

L M Ericssons Matinsirumentaktiebo-
lag Uvsunda, tel: 262600, tgm:
elmix

L M Ericssons Signalaktiebolag Stoch-
helm 9, fel; 19 01 20, tgm: signal-
belaget

Mexikanska Telefonaktiebolaget
Ericsson Stockholm 32, tel: 19 00 00,
tgm: mexikan

AGEN

Iran

Irano Swedish Company AB Teheran,
Khiabane Sevomeé Esfand Ne. 201,
tel: 36761, 1gm:iranoswede-leheran

Israel

Jos. Muller, A. & M. Haifa, P.O. B.
243, tel: 3160, tgm: mullerson-haifa

Japan

Gadelivs Cao. Lid. Tokyo, Shiba Park
7, SKF-Buiiding, Minato-ku, tgm:
golicus-tokyo

Jordan

H. L. Larssen & Sons Ltd. Levant
Amman, P.O.B. 647, tgm: larson-
hus-amman

Liban

Swedish Levan! Trading Beprouth,
P.O.B. 931, tel: 61-42, tgm: skefko-
beyrouth

Malaya

Thoresen & Co, (Malaya) Lid. Singa-
pore, P.O.B. 653, tel. 6818, tgm:
thoresenco-singapare

Morth Borneo

Thoresen & Co. (Borneo) Lid. Sanda-
kan, P. ©. B. 44, tgm: thoresen-san-
dakan

Pakistan

Vulcan Trading Co. (Pakistan) Lid.
Karachi City, P, O. B, 4776, fel:
2506, tgm: vulcan-karachi

Philippines

Koppel (Philippines) Inc. Manila,
P. R. P, Q. B. 125, fel: 3-37-53,

tgm: koppelrail-manila
Saudi Arabia

Mohamed Fazil Abdullah  Arab
Jeddah,P.O.B.39,tgm: arab-jeddah
Syrie

Georgiades, Moussa & Cie Damas,
Rue Ghassan, Harika, tel: 10289

Thailand

Theresen & Co. (Bangkok) Ltd. Bang-
kok, (Radio and Electric Appliances
Depi,} Wat Yanawa, fel: 30730,
tgm: thoresen-bangkok

Sieverts Kabelverk Sundbyberg, tel:
28 28 60, tgm: sievertsfabrik

Svenska Radioakiiebolage! Stockholm,
Alstromergatan 12, fel: 22 31 40,
tgm: svenskradio

ASITA
India

Ericsson Telephone Sales Corpora-
tion AB Calcutta, P. O. B. 2324, reg.
mail: Calcutta 22, 5 Commissarial
Road, P. O, Hastings, tel: South
2165, tgm: inderic-calcutta

Indonesia

Ericsson Telephone Sales Corpora-
tien AB Bandung, Djalan Dago 151,
tel: 5707, tgm: javeric-bandung

Liban

Telefonaktiebolaget L M Ericsson,
Technical Office Beyrouth, Rue du
Parlement, Immeuble Bisharat, tel:
162, tgm: ellam-beyrouth

Turliye

Ericsson Tirk Lid. Sirketi Ankara,
Ziyah Gokalp cad. 52

AMERICA

Argentina

Cla Sudamericana de Teléfonos LM
Ericsson S. A, Buenos Aircs, Bel-
granc B94, flel: 332071, tgm:
ericsson-buenosaires

Corp. Sudamericana de Teléfonos y
Telégrafos 5. A. Buenos Aires, Bel-
grano B8%4, fel: 332071, tgm:
cartefe-buenosaires

Cla Argenfina de Teléfonos S. A,
Buenos Aires, Perd 263, tel: 305011,
tgm: cecea-buenosaires

Cia Enirerriana de Teléfonos 5. A,
Buenos Aires, Peri 263, tel: 305011,
tfgm: cecca-buenosaires

Cla Comercial de Administraciéon
S. A. Buenos Aires, Perd 263, tel:
305011, tam: cecea-buenosaires

Industrias Eléctricas de Quilmes 5. A.
Quilmes FCNGR, Eva Peran 1090,

fel: 203-2775, tgm: indelqui-bue-
nesaires
Brasil

Ericsson do Brasil Comércio e In-
dustria 5. A. Ria de Janeiro, C. P.
3601, tel: 43-0990, 1gm: ericsson-
riodejaneiro
Sdo Paulo C. P, 5677, tgm; ericsson-
saopaulo

CIES

Tiirkiye

Genel Sanayi Techizati T. A. O.
Istanbul, P, K. Galata 1455, tel:
44510, tam: telotomat-istanbul

AFRICA

British East Africa

R. W. Keichley Engineering Ltd.
Nairobi, Kenya, P. O.B.51812, tel:
3230, tgm: bonzl-nairobi

Egypt

Swedish Indusiries Cairo, P. O. B.
1722, tel: 51408, tgm: ecoproducl-
cairo

Ethiopia

Swedish Ethiopian Company Addis
Abeba, P. O. B. 264, tel: 1447, 1gm:
eliccomp-addisabeba

Mogambique

1. Martins Marques Lourengo Marques,
P. ©. B, 456, fel: 5953, tgm: tins-
marques-lourengemarques

Tangier

Elcor S.A.Tangier, Francisco Vitaria 4,
tel: 2220, tgm: elcor-tangier

Union of South Africa and Rho-
desia

Reunerl & Lenz, Lid. Johannesburg,
P, O. B, 92, tel: 33-5201, tgm:
rockdrill-johannesburg

AMERICA

Bolivia

Johansson & Cla, 5. A. la
Casilla 678, tel: 2700, tgm:
jehansson-lapaz

Costa Rica

Tropical Commission Co. San Jasé,
Apartado 661, tel: 3432, 1gm:
troco-sanjose

Curagao M. W. L.

S. E. L. Maduro & Sons, Inc, Curagao,
P. C.B. 172, tel: 1200, tgm: ma-
durosons-curagao hato

Ecuador

Ivan Bohman
Casilla 1317,

Paz,

& Co. Guayequil,

The Ericsson Group

Empresa Sul Americana de Telefones
S. A. Rio de Janeiro, C. P. 4684, lel;
43-0990, tgm: emsulatel-riode-
janeiro

Canada

Ericsson Telephone Sales Corpora-
fion Mantreal 25, P. Q., 1320 Sher-
brooke St. W., tel: HArbour 3504,
tgm: caneric-montreal

Chile

Cla Ericsson de Chile 5. A. Saptiago,
Casilla 2118, tel: B6025, tgm:
ericsson-santiagodechile

Colombia

Cia Ericsson Ltda. Bogotd, Apartado
Aéreo 4052, tel: 11-100, tgm:
ericsson-bogota

México

Cla Comercial Ericsson 5. A, México
D. F., Apartado 9958, tel: 18-12-14,
tgm: coeric-mexicocity

Teléfonos de México 5.A. México D.F.,
Paseo de la Reforma 107 bis, tel:
21-91-00, tgm: telmex-mexicocily

Pery

Cla Ericsson 5. A, Lima, Aparlado
2982, tel: 34941, tgm; ericsson-lima

Soc. Telefénica del Peri, S. A,
Arequipa, Casilla de Correo 112,
tgm: telefonica-arequipa

United States of America

Ericsson Telephone Sales Corpora-
tion Mew York 17, N, Y., 100 Park
Avenue, tel: Murray Hill 5-4030,
tgm: erictel-newyork

The Morth Electric Mfg. Co. Galion,
Ohio, tel: 24201, tgm: northphone-
galionohio

Uruguay

Cla Ericsson 5. A. Montevideo, Uru-

guay 1258, tel: B 4433, 1gm:
ericsson-montevideo
Venezuvela

Cla Anénima Ericsson Caracas,

Apartado 3548, tel: 57467, tgm:
ericsson-caracas

AUSTRALIA & OCEANIA

Australia

L M Ericsson Telephone Ca. Pty. Lid.
Melbourne C 1 (Victoria), Kelvin Hall
55 Collins Place, fel: Cen. 5646, igm:
ericmel-melbourne

Cuatemala

Mils Pira, Guatemala City, Aparfado
36, tel. 3311, tgm: nilspira-guate-
mala

Haiti

F. Georges MNaudé Port au Prince,
P.O.B. A 147

Honduras

Cla de Comisiones Infer-Americana,
5. A. Tegucigalpa D, C., P.O.B. 114,
fel: 15-63, tgm: inler-legucigalpa

Nicaragua

). R. E. Tefel & Co. Ltd. Mapagua,
Apartado 24, tel: 387-1169, tgm:
tefelto-managua

Panama

Productos Mundiales, S. A. Papama,

R. P, P.O.B, 2017, fel: 22003,
tgm: mundi-panama

Paraguay

H. Petersen S. R. L. Asuncidn, Casilla
592 tel: 268, tgm: pargtrade-asun-
cian. (Agent of Cla Sudamericana
de Teléfonos L M Ericsson §. A.
Buenos Aires)

El Salvador

Dada-Dada & Co. San Salvador,
Apartado 274, tel: 48 60,1gm: dada-
sansalvador

Surinam

C. Kersten & Co. M. V, Paramaribo,
P.O.B. 216, tei: 125, igm: kerslen-
paramaribo

Venezuela

Electro-Industrial »Halven», ©O. L.
Halvorssen C. A, Caracas, Apar-
tado BO8, tel: 53848, tgm: halven-
caracas

AUSTRALIA & OCEANIA
MNew Zealand

ASEA Electric (N Z) Lid. Waellington
C. |, Huddart Parker Building,

beman-guayaq

Eainlte, Dbl 53
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HT Cedergren

a Swedish Telephone Pioncer

New Year's Eve 1933 will he the centenary of the birth in Stockholm of
Henrik Thore Thorsten Cedergren. His great contributions to the field of

telephony deserve to he remembered on this occasion.

Cedereren eraduated from the Institute of Technology in 1875, and in 1877
he took over from his father a jeweller’s shop in Stockholm. By the end of
that vear the first American telephones had made their appearance in Sweden,
anil Cedergren had a line run between his home and the shop; this was the

first mstallation of the kimd to be put to practical use 1 Sweden,

When the American-controlled Bell Company opened a telephone operating
service in Stockholm in 1880 and Cedergren became acquainted with  the
new means of communication in his capacity as a subseriber—vith, be it said,
a strong mechanical bent and an unusual business acumen—he came 1o the
conclusion that the tarifi charged in Stockholm of 240 kronor per vear wis
much too high, The telephone was then looked upon as a luxury reserved to

the more wellito-do classes. Cedergren thought this a nustaken view ol

the value of this genial mvention, The telephone would fail of its purpose
it did not reach the greater public and become part of the fabric of the
life of the country, But if that was to happen. it could not be regarded, as
the Bell companies dud regard it in Stockholm and elsewhere, solely as a means
of redaping

profits. It would bhe necessary to pursue entirely new principles,
which were formulated hy Cedergren in the following  terms—Ilaw tarifls,
limited dividends, adequate allocations to reserves, first-class service—which he
helieved would result in wide support from the public and yield a reasonable
profit.. What Cedergren meant by a reasonable profit he showed later in
practice: carnings should suffice for the necessary allocations to reserves and
payment of an 8 percent dividend, Cedergren was undoubtedly the first to
visualize the important réle that the telephone could play and the conditions
necessary for it accomplishment,

With the initiative and energy that were characteristic of the man, Cedergren

prepared to translate his visionary adeas imto action, but not until he had



assured himsell of regular supplies of telephone material from Larvs Magnus
Ericsson's workshop—the best material aviilable at the time, After many set-
hicks the 2g-vear-old engineer suceessiully hronght into being the Stockholm
General Telephone Company (Stockholms Allmanna Telefonakticholag), which
was incorporated on April o 1a, 18830 with o share-capital ol goo00 kronor
and with Cedergren as its managing diveetor, In the management of this
company, to which he devoted all Tis energy during the remainmg 20 years
of his life, Cedergren displaved his pecaliar ability as organizer, adminstrator,
technician and Tinancier. s hife was one of intense indostry and constant
struggle—first against the Bell Company, which, however, after a few years
ainst the Swedish

retived from the fray and sold ats instadlations, and later a
Telegraphs, which in 188 entered into competition within the  Stockholn
arci. Yet despite the advent ol this formidable competitor the Cedergren
enterprise was able to maimtaim its predominant position in respect to number
ol subseribers. [t should be remembered that, within a few vears of the Inrth
of the General Telephone Company, Stockholm had taken the Tirst place
among the cities of the world as regards telephone density and held the lead
for many years to come. On December 31, 1908, only a few months before
Cedergren’s death, his company had about 51,000 subseribers in Stockholm.
By July 1, 1018, when the telephone mstallations were taken over by the
Swedish Telegraphs, this number had risen to 106,000, In the same vear
the amalgamation took place of AB LA Ericsson & Co and Stockholms
Allmanna Telefonakticholag under its present form, Telefonaktiebolaget L M
Eriesson,

At the beginning of the 2oth century Cedergren extended his activities abroad.
Two companies formed by the General Telephone Company, and working
under Cedergren’s direct management, obtained telephone operating rights in
Moscow and Warsaw i succession to the Bell Company, whose concessions
were not renewed. These systems were mstalled and operated on the same lines
as adopted in Stockholm. As an example of the difference m tarift policies
followed by the Bell and Cedergren companies in Moscow may be mentioned
that the annual charge made by the Bell Company was 230 roubles (430
kronor ), while Cedergren was content with 79 roubles (152 kronor) for the
same type of subscription. Following the change-over the numbers of sub-
seribers rose rapidly—n Moscow from about 2,300, representing the final
figure of the Bell Company in 1901 after 20 vears of work, to about 54.000
on January 1, 1917, when the system was taken over by the Tsarist government,

Cedergren’s plans extended rfurther, however, than workimg in merely local
districts. At the beginning of 1888 Tis company apphied for permission to
construct long=distance lines to Gothenburg, Malma and Sundsvall, The plan
wias a bold one, since at that tnme little experience had heen gained of the
properties of hines of such a length, Though the application was turned down,
it undoubtedly led to a quicker solution of the problem of long-distance lines
by the Swedish Telegraphs, As early as Aungust, 1880, traffic was opened
hetween Stockholm and Gothenburg on o quadded cable Tine,

Cedergren’s achievements were known far bevond the houndaries of Sweden,
from
a telephone conference in London in 1808, when discussion ranged  arounid
the competition in Stockholm and the low tariff charges, Sir W.H. Precce.

and the tributes paid to him were many, One alone will be quoted here

Chief of the Engincering Division of the British General Post Office made
this statement on that occasion: »Cedergren. the head of the company in
Sweden, is one of the most active and energetic mien that the telephone world
has seen. a man who has built up the company i its entirety, and 1 believe
that the achievements in Stockholin are due far more to Cedergren’s energy,
go-ahead spirit and financial genius than to any reduction in tariffss.

On April 13, 1900—26 vears to the day since the foundation of his great
enterprise—Cedergren departed this life. In the history of Swedish telephony
his name will remam mdelibly carved beside that of the other ereat pomeer,
Lars Magnus Eriesson.

Hemniing Tohansson
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L M Ericsson s Telephone Answerer

H BLOMBERG, SVENSKA RADIOAKTIEBOLAGET & O ERICSSON, TELEFONAKTIEBOLAGET L M ERICSSON

Fig. 1
Telephone Answerer

wirh controls placed on recorder cover
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U.D.C. b2 305.625.3
Some years ago L M Ericsson took up the problem of designing a simple but
reliable apparatus with which a recorded message could be automatically trans-
mitted from the subscriber’s telephone when he was out and could not himself
answer calls. The fruits of this work are now seen in the telephone answering

machine, the design, functions and uses of which are described in this article.

When the Dane, Valdemar Poulsen, in 1800 presented the principle of
magnetic sound recording and obtained a patent for Tis stelegraphones, one
of the things he may have had in mind was to create an inmstrument which
would record a subscriber’s spoken message e antomatically transnit it over

his telephone to anyvone calling him e his absence.

[t s gquite remarkable that Poulsen’s idea has not been realized me practice
during the more than 30 vears that have passed. The reason 1=, of course,
that the idea was far ahead of its time. At the beginming of the 2oth century
the technical resources to translate it into a system applicable to general use
were quite simply non-existent. The science of electroacoustics and research
in anagnetic materials were still m the embryo stage, and the electron tube
amplhifier which was to make the device possible was not discovered mntil a

lomg time afterwards.

The first satisfactory  magnetic sound  rvecorders were hunlt in the 19305,
They found employvment i broadeasting studios for recording  radio pro-
grammes. The recording medinm i these recorders was generally steel tape,
hut steel wire and IIHlf_}]ll.‘UL‘ fonl or tape recorders =oon followed, The Wiy
was now open to make use of magnetic sound recording inoa simple manner
for dictaphones and similar apparatus, The success of these tape recorders
came during and immediately  after the war, sinee when they have heen
increasingly  employed  for different purposes  as  ther  design has been

tiproved and made less expensive. No magnetic recording deviee directly




Fig. 2 X 6778
Recorder

with on and off switch, window, and record
and play-back buttons
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designed  as Telephone  Answerer,  however,  has  previously  come  into

CONMI use,

When LM Ericsson started to work on the problem some years back, the
coal set to those engaged on the design of the apparatus was that 1t should
he suited for use by the broad telephone public and should bhe as simple to
operate as possible, Tts construction =hould he so simple and dependable that
it would serve its purpose under any conditions of answering the telephone
when the subscriber did not wish or could not answer it himself.

The result was L M Ericsson's Telephone Answerer which, after thorough
tests covering two vears of emplovment in the Swedish public telephone
systemy, s now presented to the readers of Ericsson Review,

Design

The Telephone Answerer is connected i the circwit hetween the subseriber’s
line and the normal subseriber’s telephione set. The message is spoken mto the
telephone handset,

I the form shown in fig, 1, the Telephone Answerer consists of a motor-driven
magnetic recording  device, comprising an amplifier and  switching  units
composed of relays and cam dises within a case. The apparatus is made for
wall-mounting, and its internal parts are inaccessible to the subseriber.

On the cover (fig. 2) 1s mounted a switch, for switching the telephone
answerer on and ofi and, beside it, 1= a rectangular window in which a
telephone symbol or white field appears, showing whether the set is disconnected
from the lme or is switched for answering or recording. In the top right
corner is a non-locking srecords button inset in the case to prevent it from
being pressed by mistake, and at the bottom left a splay-hacks button.

The recorder is comnected between the telephone and subseriber's line by a

g-point plug and jack. Connection to the electric mains is by a wall plug
and a switch on the side of the case.
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Fig. 3

Interior of recorder

Fig. 4

Main components of recorder
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The recorder will operate on 110, 127 or 220 volts A.C, == 10 volts,

The thorough construction of the recorder assures extreme reliability and

simplicity of maimntenance. It consists of three umits shown i fig. 4.

On the base plate are, o addition to resistors, capacitors, rectifiers ete,,
three control relays and @ number of coom dise contacts. A chassis, which ean
be easily detached from the hase plate, carries the driving motor, the magnetic
recording dise, consisting of a magnetic foil Tixed to a heavy circular metal
dise, and an arm supportimg the recordimg and play-back head, and fmally
vears, worms and cam dises, The thard unit consists of a second  chassis

carrying an amphiier and mams supply units,

Function

When the switeh is turned towards the window and a telephone symhbol appears

m the window, the telephone s connected to the line and s used by the
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Fig. 5 X 4922
Schematic of Telephone Answerer’s
functions

subseriber in the normal mamer (fig. 5 a). When he wishes to use the
Telephone Answerer, he turns the switeh towards the record button in the top
right corner, whercupon a white sign becomes visible in the window. The
telephone line is thus switched over from the telephone to the Telephone
Answerer (fig. 5b), which is thus ready for use.

To vecord a message, the subseriber raises the telephone handset and
mormentartdy presses the record hutton with any pointed object such as a
pencil, He thereby actuates a recording relay in the recorder, so switching
over the apparatus from the telephone line to the telephone (fig. 5 c). A
motor relay 1s now set inoaction, which starts the recorder motor, and the
magnetic dise commences o rotate. For a duration of about two seconds
current flows through a demagnetizing coil which is rigidly mounted in
front of the disc, wherehy the dise is demagnetized as it rotates past the
coil and i previously recorded message 15 erased. During this period a black
sien appears i the window. Thereupon the recording and play-back hearl
sets up o radial movement and its pole piece describes a spiral movement
on the dise, At the commencement of this movement, a white sign appears
m the window to mdicate to the subseriber that he can start delivering his
message, The time available for recording 15 about hali a mimute. This
period suffices for recording at least 50 words which, after close study,

has been found to be the most suitable length of message.

The white sign increases until, at the end of the recording time, it completely
iills the window, The speech currents generated in the telephone transmitter
pass through the amplifier on their way to the recording head, which magnet-
izes the magnetic foil, on which the message is consequently recorded. A
message may run as follows: »12 3450, This 15 Dr. Anderson’s telephone
answerer, Dr. Anderson is away and will return on November 1. Dr. Beck-
mian is acting as locum, telephone 24 68 64. Dr. Beckman's number is 24 68 640,
When the subseriber has completed his message, which he can do at any
time during the recording period, he replaces his handset,

At the end of the recording period a switching action takes place in the
recorder by means of the motor-driven cam discs and contacts actuated
by them, whereupon the magnetic recording device repeats the above-described
process, but with the amplifier in reverse connection (tig. 54). The recorded
message can thus be heard in the telephone receiver and be checked by the
subscriber if he keeps his handset to his ear. At the end of the play back
period, the motor relay is deenergized by action of the cam dise contacts
and the motor stops: at the same time the recorder is put back into the
telephone line cirenit. The recorder is now at rest. but with the amplifier
connected, and is thus ready to receive and answer incoming calls. The play-
hack procedure deseribed above can m fact be carried out at any time desired
by pressing in the play-back hutton,

On receipt of a call, a ringing relay in the recorder is actuated and sanswerss
the call. The motor relay is energized and starts the recording equipment.
The play-back head is now connected to the telephone line over the amplifier,
and the recorded message is therefore delivered to the caller (fig. 5 e).

Ye-mmute period the cam dise contacts reverse the

On completion of the
connections so that the message 1s repeated onee again. Repetition of the
message permits the caller to memorize it better or to make a note of any
information given, such as a telephone number or date. After repeating the
message, the machine stops antomatically.

At any time he wishes, the subseriber can connect the telephone to the line
in the normal manner by turning down the switch without thereby affecting
a recorded message. He can thus interrupt a transmission or recording in
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Fig_ 6 X 7657

Manipulation of the Telephone Answerer

Photographs from left to right: switching the
machine in answering position by turning
switch to the right; pressing record button,
after which the handset is lifted and recording
can start; play-back of a recorded message. The
right hand picture shows how the telephone is
connected in by turning the switch ro the left,
whereupon a symbaol representing a telephone
instruments appears in the window.

order to speak to the caller himself, and reconnect the Telephone Answerer

to the line again afterwards,

The Telephone Answerer s also produced with the controls placed on a
separate key base. This 1s a telephone key base, as pictured on the cover,
connected to the recorder by a multiwire telephone cord. This tvpe of apparatus
s designed 1o meer requirements of remote control, when desired either for

TCASONS O] SpACcE OF convenience,

When the subscriber wishes to use the latter Telephone Answerer, he presses
the switch-on button m the key hase, The telephone Tine is thereby switched over
from the telephone instrmnent to the telephone answerer, and the ved Tanp
lights, After pressing the record hutton and lighting of the green lamp, the
subscriber can start o deliver his message, During the last 1o seconds the

green lamp flickers, mdicating that the recording period is drawing to an end,

Recording of Incoming Messages

The primary object of the Telephone Answerer s to transmit a recorded
message to anvone calling, 1t contains no cquipment for receiving and recording
messages frome callers, A machine for this purpose must, inter alia, contain
A maenetic recording deviee of sufficient capacity to record the many messages
received doring the sobseriber’s absence and will, therefore, he consulerably

Tvger aned more complicated.

With Eriesson’s Telephone Answerer, a very nch simpler method of providing
for these requirements has been adopted, The design of the Telephone Answerer
simply mcorporates arrangements  for connecting to ot a4 recorder of any
commercial type, mechanical or magnetic, on which mcoming messages can

D recorded.

The connection s made by a special jack on the recorder (placed helow the
mams= switch on the <yle of the cover (fig. 1), into which the starting circuit
of the dictaphone or tape recorder can be plogged (fig. 710 The speech circuit
ol the dictaphone can e connected to the another

telephone Tine by

Jick and plug.

The nsertion of the start plug mto the recorder jaek actuates switches in the
recorder wlneh arrange that the recorded nessage 1s transnitted ance only,
The rvecorder remams connected to the telephone hne for G0 seconds, as
deseribed above, After 2o seconds, however, the amplifier output is short-
cirenited aud remains short-ciremted for 30 scconds, after which 10 seconds

i< left. Thus during the zo-sccond short-cireuited period the Telephone Answerer
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Fig_ 7 M 6781
Telephone Answerer connected to tape
recorder

for recording incoming messages

carmot deliver o message. The dictaphone 1= connected to the telephone line
l]111'!1'|_5.: the entire ]n'!'iul:l andl records \'|'i'_\'!]|11];_;' that 14 saud on 1t (_‘fll1-1_'ljlll‘1ll]_\'

the short-circuited period can be vsed for receiving the ealler’s message,

A message given to the recorder may m this case he of the following nature:
52345 01, Peterson and Peterson, Solicitors, telephone answerer. Mr, Ronald
Peterson is cut until 11 o'clock, Tf yvou have an important message, please
speak now s When the white sign fills about two-thirds of the window, that
is when 10 seconids of the recording time are left, the words »Time 1= up.
Thank vous should be spoken. Due to the short-civenit described above, these
words are not transmitted by the machine until within 10 seconds of  the
cred of the periods, As soon as the caller hears the words sspeak nows, he
delivers his message during the 30—g0 sceonds at his disposal, at the end
of which he hears the words »Time is up. Thank vous. The callers’ messages
are recorded on the dictaphone together with the message given hy  the
Telephone  Answerer, the latter separating the incoming messages from

e another,

This method of recording incoming messages on a separate dictaphone 1s

I',_f'I'L'.:I”}' to he ||I':_I._'1'1't'lI to recording on the 'l-l_'it']ihllllt' Answerer itself,
Dictaphones are nowadays bhoth dependable and fairly mexpensive instruments.
When the subseriber s m, the dictaphone can be used by lim for normal

dictation and thus inmvolves no extra oatlay,

Uscs

The sunple and sound desien of - Ertesson’s  telephone  answering  machine
ardd the extreme simplicity of its operation afford good prospects of success,
Those who will most benefit by it are doctors, lowvers, taxi-offices, tradesmen,
busmessmen and others who cannot afford to have special stafi to answer
the telephone i their absence, For them the Telephone Answerer will meet a
long-felt need. In larger organizations, too, where many people are often
not in their oftice and calls are wnanswered, so causing irritation and in-

convenience, it can perform o valuable seeretarial service,

Another category of users are shops which wish to mmpart information about,
for examiple, Tunch-closing hours or ahout bargains heing offered on the
following day, and <o on. The possible uses of this interesting device are
multitudinous. In Sweden, for instance, it has for some time past been used
for telephone weather forecasts.
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Choice of Automatic Telephone

System for Copenhagen and District

S STENBAEK, SECTION ENGINEER, KJOBENHAVNS TELEFON AKTIESELSKAB (KTAS)

Fig. 1 X 6784
Traffic route diagram for the earlier
Copenhagen telephone system
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LLIDNC, 021.305.344
The order for fully automatic exchanges of crossbar type for 82,500 lines as well
as a large transit exchange and arrangements for interworking with existing demi-
automatic systems, which KTAS placed with L M Ericsson, was preceded by
thorough investigations. As this equipment has now partially been put into opera-
tion and is in the course of being errected an abridged translation is presented
below of a paper published in the Danish periodical »Teleteknik» no 2, 1951 and

describing the main points of this inquiry.

Earlier Copcnhagcn Tclcphonc Systems

When KTAS in the twenties had to consider a new telephone system for
Copenhagen, as the oll LB and CB exchanges were approaching their final
capacity. certain investigations were made regarding possible advantages of

a fully automatie svsteni,

With the wages and material prices at that time a fully automatic system
did not prove economical and as it was considered expedient to retain i
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Exchanges in Copenhagen before and

after conversion to automatic operation

Copenhagen

belonging to the Copenhagen taritf area

manual stage in the establishing of a connection, the demi-antomatic system

was decided on.

This system, fig, 1, 15 characterized by the A-subscriber dialling and being
automatically conmected to the required exchange whereas the cord is set
up and the calling of the wanted B-subscriber is carried out by a B-operator
i the called exchange. The main exchange (HC) was retained from the old
manual system, To this exchange were connected subseribers with a very
high wmount of traffic. The reason for this was that the greater part (about
00 %) of the calls from the main exchange subscribers did not go outside
the exchange and such calls could be connected by one operator only. As a
comparison it may he mentioned that the percentage of internal calls in the
district exchanges (1)) was about 20 Ye.

The HC subseriber sets have no dial, A eall is imitiated by the d-subseriber
hiting the handset and he is then connected to an A-operator by automatic
distribution, This operator establishes connection in the multiple for main

exchange subseribers or to district exchanges in the demi-automatic system.

In addition there are LB exchanges (M) in the vicinity of Copenhagen.
These can he called divectly by the D-exchange subscribers by dialling 2 digits.
This applies to the exchanges Kastrup Magle, Dragar, Hvidovre, Rodovre,
Islebro and Yrsa,

Outside the exchanges, which in this way are comected to the demi-automatic
cystem, are the »Environss which together with Copenhagen will form a trunk
arca in the new fully automatic system, see fig. 2. The Environs are covered
by 33 exchanges 15 of which helong to Copenhagen from tariff point of view.
The latter are connected from demi-automatic exchanges and the main exchange
over the »Environs boards (OM) with direct demand service whereas other
exchanges in the Environs are obtained by ordering and ring-back in OM,
This form of service 15 also used for D-subscribers to subscribers in the
provinece (/) covering Sjelland outside the Copenhagen trunk area,
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The Planning of a New Telephone System

De to mproved communications a considerable inerease has lately  taken
place of subseribers in the Environs and the exchanges there are approaching
final capacity. During the war it was realized that a reconstruction of these
exchanges was imminent and a committee wis, therefore, appointed in order
to inquire mto the future development of the Environs. The committee con-
silered whether fully automatic exchanges should be erected or if the demi-
automatic system should be extended to include also the Environs and if

the existimg exchange arcas should be retained.

The commntree delivered a report i the beginning of 1045 and had come to
the conclusion that at the price-level then prevailing a conversion to fully
automatic operation would mean some economical advantages and that certain
ceomomies would e effected by reducing the number of exchange areas. In

a fully antomatic network the 33 exchange areas would be reduced to 14,

With the enormous inerease in the number of ordered telephones at the end
and after the war it was apparent that the demi-automatic exchanges soon
would be mwable to receive further subsceribers. It was then decided that a
new telephone system should e considered also for Copenhagen.

There was no doubt that the ecaleulations for Copenhagen wounld give the
same result as those for the Environs especially m view of the steady inerease
m the wages after the war. It was, therefore, in fact a foregone conclusion
that o complete conversion to fullv automatic operation was to take place
in Copenhagen as well as in the Environs. The investigations carried out
were, therefore. o the first place concentrated on the question to which

extent the first conversion stage should be carried ont,

The mvestigations resulted 1 the conclusion  that 82,500 fully automatic
numhers divided on 13 exchanges were to be mstalled up to 1956, The new

numbers reguired were estimated on the basis of the following assumptions:

1) that apart from normally incoming orders all accumulated orders had to

L cleared within O vears.

that existing demi-automatic exchanges would he extended to 10,000—12,000

nunmhers as (o as this was possible m existing B-hoards,

3+ that remaining exchanges in the Copenhagen trunk area were extended

to final capacity determined by the multiple and the premises.

4o that a fully antomatic exchange was to be ervected sufficiently large to
take the MO subseribers moats exchange area.
31 that no new subseribers were to he added to HC,

O that the Tully antomatic exchanges were to he hig enough <o as not to

require extensions within 3 vears of heing put into service.

Tenders

A tender specification was drawn up for the 82300 numbers and  four
companies, ATE, Siemens, Standard and L A Ericsson were invited to tender
on January 17th 1930,

From the g companies 6 tenders were received, as Standard and L M Ericsson
cich produced two alternatives.

The ATE tender included a 200-line fast operating motor-driven  selector

as finder. whereas- the gronp and line selectors weve of the Strowger tvpe,

In the Stemens system o fast operating motor-driven  selector was offered

tor all selector slages,



Fig. 3 X G768
The telephone building at Borups Plads
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Standard quoted on the one hand a system with sliding contacts, »Universal

system Ue and on the other o system with pressure contacts, the mechanical-

electronic ME system,

One of the L AL FEricsson alternatives referred to the known svstem with

s00-line selectors and the other to a crosshar system with by-path connection.

The tenders were mspected m oview of the following general demands on

a future telephone system:
a0 satisfatory and noselree transmission,

short connecting times in view of national automatic operation
and future rapid ampulsing from the subscribers’ sets,

reliability and lowest possible maintenance cost,

The KTAS experiences of sliding contacts made 1t desirable to avoid such
contacts unless exceptional technical advantages were obtamed. As this was
not the case, the mterest was focussed on two systems contaming selectors
with pressure contacts, viz, the Standard ME system and the L M Ericsson

crosshar system.

Without entering into technicals details for the two systems it should be
mentioned that the Standard ME Svstem must be considered new and untried
as at the time of the tender only a hand-made model of the sclector was

available and the electronie control devices were in the laboratory stage.

At the time when the tenders were mspected the 1A Ericsson system could
from a circuit point of view also be classed as comparatively new and untried
as the first exchange of this type in Helsinki was only partially in operation.
With reference to the components included in the system these must, however,
be considered as known and tested. The selector in the system, the crossbar
switch, has been vsed in Sweden since 1919, 1t has proved to be an excellent
connecting device and the Swedish telephone administration, therefore, decided
to employ the erossbar switeh side by side with the machine-driven syvstems,
At that time the relay and cirvenit technic was not suffictently developed for
a successful operation according to the by-path svstem, which was now offered,
and the exchanges were then built up similarly to the Strowger systems, The
satisfactory  Swedish experiences were certamly an important factor when
the Americans in the thirties decided to go over to crosshar svstems, The
Americans applied the by-path system and the technics i this fichl are now
so developed and the operation experiences are so satisfactory that the telephone
administration in Sweden also have adopted this principle,
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Fig. 4 X 6749
Standard  building for automatic ex-
change
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The principal difference between the American and the Swedish systems can
be Driefly stated as follows, The American system operates with 8§ to 10
v.ua]u'l'.‘llill;-; markers per 10000 numbers, whereas the Swedish tclqnhunc
administration works with 1 marker per 100 numbers and L. M Eriesson with

1 marker per 1,000 numbers,

The LA Ericsson tender covered a fully antomatic system in which at least
the selector had been adequately tried, hy-path connection was used and the
price was lower than that for Standard’s system with pressure contacts. As
- addition the KTAS general demands were considered to he covered, the
KTAS technical department recommiended the crossbar system offered by
[L M Ericsson to be used for the conversion of the Copenhagen trunk area

to fully antomatic operation,

When the matter had passed through all pertinent instances, the »Telefontil-
sviets in October 1950 confirmed that the Ministry of Public Works had
given its approval to KTAS accepting the L M Ericsson tender.

Building Schedule

The original intention was that the first fully automatic exchange was to he
put into service about January 1953 and that the 82,500 numbers were to be
mstalled msude 1953—1055. The econonncal conditions i the country made
it, however, necessary to reduce the funds alloeated to the telephone administra-
tion and the conversion work will, therefore, probably proceed at a slower
vate; it is, however, estimated that the first exchange will be put into service
about January 1954 and that the 82,500 numbers will be installed over a six
vear period instead of over three vears. The Copenhagen netgroup will, there-
fore, for a considerable time consist of a mam exchange as well as demi-

antomatic exchanges, LB exchanges and fully automatic exchanges,

In the demi-automatic system there is a local transit exchange as well as a
trunk and toll exchange at Norregade, It has heen queried whether this
position still will be the correct one when the conversion of Copenhagen and
distriet has been completed. In order to clarify this a committee was appointed
consisting of engineers from KTAS as well as the PTT in order to get an
opiion of the conditions after the conversion of the trunk trafiic to automatic
operation. The committee worked out the centre of the Copenhagen network

and found that this was situated in the viemity of Borups Plads.

Exchange Premises

A building has since been errvected at Borups Plads, see fig. 3. The fact that
the first floor contains an M.D.F. for 220,000 pairs on the line side gives

an idea of the size of this building,
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Fig. 5 X 7654
Building for automatic exchange

left for 10,000, centre for 20,000 and right for
30,000 numbers

[n Copenhagen and district new premises are now bemg bwlt for fully

antomatic exchanges, As the number of exchanges in the Environs have been
reduced Trom 33 to 14 they will be of such a size that they all can be extended
to 10,000 nmbers or more. The normal building, fig. 4, that is used n the
Environs is, therefore, mitially dimensioned to take automatic equipment for
10,000 numbers,

Ii the exchange exceeds 10,000 numbers, the intention is to add an extension
m line with the original building, an extension of one floor increasing the
capicity to 20000 numbers and of two floors to 30,000 numbers, fig. 5.

In the Copenhagen area it has heen found preferable to limit the exchange
capacity to 50,000 numbers and this will probably result in some of the

present exchange areas being divided in two,

In the fully automatic system the mam exchange will of course disappear
and be divided on the future automatic exchanges.

The LB exchanges will probably he replaced at a comparatively fast rate
whereas the demi-automatic exchanges will be replaced later as financial and
practical reasons limit the quantity of automatic numbers which can be installed

each vear,



The Copenhagen New Automatic
Telephone System with Crossbar
Switches

V JOHANSEN, SECTION ENGINEER, KJOBENHAVNS TELEFON AKTIESELSKAB (KTAS)

U.D.C. 621.305.344
In this extract from a paper, read at the Elektroteknisk Forening in Copenhagen
and published in »KTAS Nyt» No. 3, 1953, the principles are outlined for the
L M Ericsson fully automatic system with crossbar switches which is being in-
stalled in Copenhagen. The article also describes the equipment required for the
interworking with existing exchanges of demi-automatic rotary system which

successively are to be replaced by the new system.

The Construction of a 10,000-unit

The new fully automatic crossbar system in Copenhagen is built up of umits
of 10,000 numbers consisting of crosshar stages in link connection (see Ericsson
Review no 4/1951). An exchange for 10,000 numbers s divided in 10 groups
of 1,000 numbers, each group consisting of a link connection in four stages
with corresponding marker. The group selectors which connect outgoing calls
m the required direction and mcoming calls to the 1,000-group containing
the called subscriber are constructed m units of 2 © 8o entries and 2 7 400

outlets in a 2-step link connection with corresponding marker,

The calling subseriber A utilizes 2 of the 4 selectors in his 1,000-group as a
finder stage S, in which a concentration of the traffic takes place, see fig. 1.
The register REG receives the dial impulses from the subscriber and transiers
the order to the marker [GT°M for the outgoing group seclector in the A
exchange and then to the markers in the B exchange 2G 170 for the incoming
group selector and SLA for the 1.000-group, When a 1,000-group is operating

as line selector all 4 stages i the connection are used,

When . s litting the handset, his line relay LK operates and the call s
sighalled to the marker SLA which connects the call through the finder S,
the finder relay set SK and the register finder RS to a free register REG.
The register transmits exchange tone (continuons tone 4530 ¢lsy, A dials the
number for B (6 digits), When the register has received the digits, the
marker JGIMW for the outgoing group selector JGT7 i< called and receives
from the register 2 direction digits for connection in the direction of the
B exchange. After this the marker 26771 for the incoming group sclector
in the B exchange is called and this marker receives from the register a digit
causing the connection of 2G17 to the B final selector group LJ7, The line
finder’s marker SLA is then called and receives the 3 last digits which are
used to select the required subscriber’s line B, The connection from . to B

is then established, the register is restored and can be used for a new call
Bl A @A)

Fig. 1 X 6770 | ] ]
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Routing diagram of the crossbar system
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Fig. 2

Rack of crossbar switches in the transit

section

Intermittent ringing signal (25 ¢/s) 15 transmitted from the final selector

relay set LAR, and when B answers the connection 1s completed. If the B
subseriber s engaged disconnection takes place and the A subseriber receives
busy tone (intermittent tone 450 ¢/s) over his own cut-off relay BR.

In order to obtain a sufficient number of outgoing divections the exchanges
are i certain cases arranged in oseveral consecutive group selector stages or
for traffic over a transit section. This consists of group selector stages placed
i the exchange at Borups Allé and handles traffic from one exchange to
another when this traffic is so small that a direct junction i= not profitable.

The registers are partly common for a 10,000-group. They store the digits
and do not commence connection before the A subseriher has dialled 5 of
the 6 digits in the B subseriber’s number, Selectors and lines are, therefore,
not unnecessarily occupied while the subseriber dials the number.

The digits are transferred fram the register to the markers. As these are
common for many connecting devices they must only be occupied a very
short time for cach call. The digits are, therefore, transferred hy means of
a fast operating D.C. code of telegraph tvpe. The transier speed is about
1o digits per second. The signals can be transmitted over lines with up to
about 2,200 ohms line resistance or a leakage of 10000 ohms, The corresponding
vilues for lines from a subseriber's station to the exchange are 1,000 ohms

line resistance or 10,000 ohms leakage.

The system is arranged for re-coding of the number dialled by the subscriber,
civing scope for free choice of the route to be used in each particular case.
The re-coding does not take place m the register but in the marker and it
ts, therefore, not necessary to interfere with all the registers when a traffic
route 1s to he changed. The alteration is only made on the few group selector
markers which are effected by the change.

Ii a marker is busy a call can wait until the marker becomes disengaged
[T a marker canmot effect a connection it is released after about 0.2 < in
order not to hold up subsequent calls, When a connection cannot he established

the subscriber receives busy tone.

To give an idea of the size of a marker it can be mentioned that a marker
for a 1,000-group consists of 650 relavs. An outgoing call occupies the marker
about 300 ms whereas it is occupied about 800 ms for an incoming call. The
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Fig. 3 X 6771

Elevation of a 1,000 group
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Fig. 4 X 4820
Elevation of a group selector unit

with 2 - 80 entries, 2 - 400 gutlets and common
marker GVM
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latter time 1s longer due to the marker i this case having to receive 3 digits
before connection is established, A group selector marker consists of about
400 relays and the occupation time per call s ahout 300 ms.

As it s difficult to extend an SL stage in actual operation this should from
the outset be amply dimensioned, whereas on the other hand the group selector
stages without any difficulties can be extended as required,

The markers are common to an extensive amount of equipment and their
reliability s, therefore, extremely important, If an SL marker is completely
out of order, 000 subscribers will be blocked, whereas a sinilar fault on a
G marker only means 2 reduction in the number of available traffic routes.
Everything has, therefore, been done to ensure a high reliability such as the
use of duplicated and quadruplicated contacts as well as plug-in arrangements
for the more important elements, No operation troubles are, therefore, expected
on this point. In addition it will he possible later to arrange cooperating
markers,

In a 1000-unit, see fig. 3. the line relavs and some other relays are mounted
on the rear of the rack., The group selector unit, see fig, 4, consists of 2 7 8o
entrics and 2 < oo outlets with a common marker. The space requirements,

see fig, 5. for the automatic equipment of an exchange caleulated for about

1ooutgoing call per subseriber during a busy hour, are approximately 24 m*
per 1.oo0 subscriber’s numbers with o rack height of 2000 mm and 700 1m
wide aisles. The eceiling height is 3700 nin but 3.300 mm is sufficient,

In the Copenhagen fully automatic exchanges the well-known erosshar switch
is used, but the exchanges are working according to new principles of the
same Kind as those for the Aarhus exchanges recently put into operation, sce
FEriesson Review 31953, 1t should, however, he mentioned that KTAS already
have some experience of these principles as similar svstems have been used
for the small exchanges Kirke-Viirlose and Liseleje. These exchanges have
been m service for three vears and have during this time required no main-
tenance due to wear or contact faults and it is expected that the satisfactory
experiences from these exchanges with regard to reliability and low main-
tenance costs will be confirmed by the new exchanges in Copenhagen.

Power Supply

The operating voltage for the exchanges is 48 V, but this will increase to
32 'V oat direct operation from automatic metal rectifiers, for 300 A per unit
with 2 batteries for each 24 cells, The rectifiers, which are supplied from
30380 V ALC (30 ¢/s), are built up in chain with a constant voltage rectifier
which contrals subsequent sequence connected vectifiers. The eurrent consump-
tion is estimated to about 600 A per 10.000-unit, but as the new standard
building is capable of being extended to 30,000 lines, the charging anil
accumulator rooms are dimensioned for an installation up to 1.800 A, The
rectifiers are calculated for a load corresponding to twice the number of called
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lines, but one unit is always anticipated in reserve. The rectifier maintaims
the voltages, within == 1 % The bhatteries are for the initial stage cach
dimensioned for a reserve of 2 hours aiter 20 years subscriber incrcase, the

lowest voltage for discharged batteries bring specified to 43.5 V.

The Copenhagen Trunk Exchange Arca with a
Transit Section at Borups Allé

The area around Copenhagen with outgoing and incoming trafiic heing in
the main handled over a trunk exchange either manually or automatically s
referred to as the Copenhagen trunk exchange area, fig. 0. This trunk exchange
will be installed in the new large telephone huilding at Borups Alle together
with 2 transit exchange for the local traffic. The Iuilding is shared by KTAS
and the ITT and will contain carrier equipment, automatic equipment for
national trunk traffic and traffic within the KTAS concession arca, trunk
position, special positions and in the final stage four exchange units for

10,000 1mmbers,

Interworking between Old Systems on Sjxlland
and the Copenhagen Fully Automatic Systems

In fig. 7 the heavy lines indicate the interworking between the old systems

and the new fully automatic exchanges,

The telephone instruments, which are connected to LB exchanges (M) and
the main exchange (HC) are not provided with dials and the subscribers

in these exchanges have to call fully automatic exchanges (F) over semi-
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Routing diagram showing the inter-
working between old systems on Sjel-
land and the new fully automatic system
in Copenhagen
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automiatic positions (550 The operators at these positions  transmit  the
requited  F-nmuber by means of key-sets and the connection s established
over the transit section at Borups Alé. The vegisters jor the Sd-positions
transmit the numbers by weans of D.C. code impulses to the effected markers.
The subsertbers in the demi-automatic exchanges (17 have dial instruments
but the D-registers are arranged to receive 1-digit or 2-digit numbers, wiz.
Centraly and »Helps or the first two letters of the exchange number, [t has,
therefore, been necessary to add to the D-register anxiliary registers which
have been arranged to receive 8 digits m view of future rural automatic
svetems. The avxihary registers are not connected for calls to the main
exchange (one digit only) but inmediately on receipt of the first impulse of
the secomd digit. The Tirst and sceond digits are transferred before the third
chgit is received by the auxiliary register, For 2-digit calls to the old svstems
the auxiliary register s released when the 2 digits have been received, In
this way a blind eall 15 made to the register but the duration is only 0.8 secs.
This method has heen preferred as the number of hlind calls will gradually
diminish as the conyersion o automatic operation is progressing and as it
meant the smallest amount of alterations on the existing D-registers, When
dialling fully automatic subscriber numbers and ealls which establish connection
over the new transit section, the auxiliary register receives all dialled digits,
which are transferred to the markers by means of D.C. code impulses
establishing the connection. Some of the incoming trunk calls and all incoming
quene calls to Fesubseribers as well as calls ordeved by F-subscribers which
are established by ring-back procedure, are connected over the Sol-positions.
A great portion of the trunk traffic to Copenhagen will, however, he handled
by direct long distance dialling from operators in other exchanges over group
selectors in a D-exchange installed in the //C building. This long distance

exchange will, however, later be transferred to the new transit section and



Fig. 8

Relay rack, transit section

X 6775

will be considerably extended both for PTT and for KTAS. For calls over
direct dialling lines the operator in, for instance, Aarhus ean dial a D-exchange
or a fully antomatic subseriber but in the future automatic subscribers will

he able to carry out the dialling from their own sets.

The existing Rotary sD-exchange at Frederiksdal will be provided with
traffic cquipment enabling its subseribers 1o dial up to 8 digits and to dial
a D-exchange and other Fosubseribers, In the same way /) and F-subscribers
will he able to dial the numbers of Frederiksdal subseribers. On account of
their fast operation the crosshar switches are particularly suitable as interwork

caquipment during a transition from one system to another.

Special Services

[ a manual system it is comparatively easy to arrange various special services
owing to the subseriber multiple where the operator is able to read different
subseriber indications. When changing to  fully  automatic  operation  the
conditions will be different but it was nevertheless considered desirable to retain
the earlier special services. In the fully automatic system the special services
are called by special numbers in the series ooo—ooo and  ogo—oog  and
connection takes place over the new transit section. The expensive intermediate
connection over HC, which earlier generally was necessary, 13 then avouded.

Direct dialling to the special services will, however, be gradually introduced.

For the fully automatic subseribers new positions are arranged at Borups
Allé for ordering and operation of absent subscribers service, Dy dialling
o0y connection is obtained to an ordering position, Absent subseribers’ service
15 marked hy the opperator by inserting a plug with rectifier circuit m a
subscriber jack field containing a jack for each F-subscriber in the Copen-
hagen trunk arvea, A jack field for 3000 F-numbers 15 1 m high and 0.6 m
wide. For each call to an F-subscriber the marker tests if a rectifier plug
15 inserted in the subscriber jack and if the subscriber is connected for absent
subseribers’ gervice, The necessary signals are connected over one line per
1.000 F-subseribers between the F-exchange and Borups Allé. 1T the required
subseriber is connected for absent subseribers’ service the eall is not completed,
but the register for the .f-subscriber establishes a connection to the service
position. The call 15 recerved i a position where the subscriber’s filing eard

15 available and to the assistance of the operator the number of the E-subscriber

1= indicated on a lamp panel,
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Fig. 9

Interior of
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the transit section

X 4423

Number reference is arranged in the same way as for absent subscribers’
service but is differentiated by the vse of a different rectifier plug. The use
of three different plugs is, however, being considered and signals will then
he obtained for subseriber with absent service, for number reference or for
vacant number.

Charging

In the old telephone systems within the KTAS area local calls were metered
for HC on meters fitted in the exchange and for the D-exchange on meters
i the subscriber's mstruments. For LB-exchanges random metering  was
used, Trunk calls were charged per commenced 3-minute periods at a rate
depending on the distance.

In the F-system meters are arranged i the exchanges which are to meter
local as well as trunk calls using the »Karlsson-methods. According to this
method metering impulses are transmitted with regular imtervals to the -
subscriber's meter each step on the meter corresponding to a unit price. The
mterval between the impulses is reduced with inereasing distance hetween
the two subseribers, This method of metering will only be used for calls
dialled  directly from F-subscribers or for certain direct connections over
manual positions, Connections which are established by ring-back procedurce
to F-subscribers are charged as previously by ticketing.

Numbering

The number of subscribers m Copenhagen is at present about 260,000, For
Copenhagen (as for the rest of Sjelland) 6-digit numbers have, therefore,
been chosen for calls within the trunk area. Each trunk area is characterized
by one single digit, for Copenhagen 1 oand for the remaining Sjpelland 2.
Calls from Copenhagen to the rest of Sjelland and vice versa are preceeded
by o and the trunk number in front of the subseriber’s number.

In other parts of Denmark a somewhat different numbering method is used
but all numbers will probably have 8 digits,

The numbers available for the Copenhagen trunk area amount to 900,000
which is estimated to be sofficient up to 1980, At that time it is, however,
possible that Copenhagen has to utilize one more trunk digit. The numbers
in the Copenhagen trunk arca will then have 7 digits but the aggregate
number will still have 8 digits as the 7 digits only have to be preceeded by o.

The new F-system is very flexible with reference to group numbers as in a
L.ooo group the same subseriber can pick out numbers in any order and
any of these numbers can be chosen a< the group number. If a subseriber
dials o number other than the group number conmection will be established
to the dialled number only,



The Ductilometer Test —
a New Method of Establishing the
Ductility of Metals

E J O N N E R B Y, A B A L P H A, S U N D B Y B E R G

U.D.C. 620.163.3

AB Alpha has introduced a new method of testing the ductility of materials such
as wire, sheet or strip. According to this method the material is made to fracturc
by means of repeated carefully controlled bending operations to adjustable angles.
The bending operations are carried out in a special instrument, the Ductilometer,
made by AB Alpha. The design and function of the Ductilometer is described below.

Examples of tests carried out give a picture of the application of the method.

Raw material tests by means of bending in one form or another 1s a very
old methad, indeed as old as the raw materials themselves. The Swedish king
Charles XIT is said to have used or specified hending tests for the sword
blade material, which was secured in a vice and then was bent forwards
and backwards until it was breaking. The number of hends required was an
indication of the quality. In spite of its age, simplicity and wide use the
bending test has never attained the status of a testing method proper and
could only be classed as a workshop method, i ¢, a methad where the personal
judgment effects the result. The bending has been carried out by the test
object being bent to a certam radius without showing cracks or by bending
it over an mandrel to an angle of o™ n hoth directions until fracture occurs.
The first type of test 12 apphed to welded material and the second type to
wire and strip. As an example the following table mayv be quoted over the
German specification DIN s1211 where the arbour diameter is specified as
a function of the diameter of the test wire,

Wire diameter Mandrel diameter
—1.2 mm 5 mm

I,2—2.3 B 10 i

2,3—3.0 ¥ 15 »

3.0—3.5 20

35— " 30 »

The leaping changes in the mandrel diameters in this case give raise to
difficulties when judging the result and the tendency to double bend in the
test object cause a variation in the results,

The properties of the material which are established with these tests have not
been defined but they can be approximately expressed as the forming property
or ductility, ;. ¢, the ability of the material to stand up to plastic deformations.
With reference to sheet for deep drawing purposes &c. this property has heen
tested in an Erichsen or similar mstrument the sheet heing subjected to
stretching to an extent which is considered to correspond to the deformations
taking place during actual pressing. The individual setting is in this case
very important.
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Fig. 1

4887

Schematic view of the bending in a

Ductilometer

I movable guide jaws
11 clamping jaws
load application points

Fig. 2

Ductilometer
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Principle
According to the method now introduced by AB Alpha for ductility testing
the material, wire, sheet or strip, is made to fracture by means of repeited
carciully controlled bending  operations to certain adjustable angles. The
hending takes place without the use of a mandrel and the distance between the
Lol application points controls the intensity of the bend, The clamping jaws
Il sccure the test object in position and the movable guide jaws 1 are movedl
forwards and backwards during the test and are guided in such a way that
correct intensity 15 obtained. The bending takes place to certaim fixed angles,
The intensity, f.e., the extension and compression of the outer and inner
fibres, is a hnear function of the bending angle and 15 calenlated as follows:
{ -
p= .+ 100 %o
where & = intensity
t = thickness of the test object

and K = mean radius,

The intensity obtained for hending to different angles o can also be expressed,
thus
e=k-u

The constant £ in this formula is for the instrument now constructed approxi-
mately Yo ioe, a bend of 9o extends the outer fibres 30 %o, and of 437 gives
an extension of 13 % &ec. The number of hends which the material will stand
up to for a couple of angles constitutes the quality number which according
to this test method characterizes the material.

Design of the Ductilometer

The mstrument used for this test, the Duactilometer 1s schematically shown

m fig. 2.

The clamping jaws are fixed on the right handle and are pulled up by neans
of a hand wheel. The guide jaws on the left hand side are controlled by a
lever under the left handle and are locked in position by a clamping screw
over one of the jaws.

The base ring 1s provided with holes for stop studs which are placed m
positions corresponding to the required angle. The holes are marked 30, 45,
6o, 75 and 9o, The comnter on the left hand side indicates the number of
bends and s read when the test sample breaks. The sector plate on the right
hand side carries angle indications and is set to the required bending angle
compensating for the distance hetween the two jaw pairs and the distance
between the Toad apphication points on the test object which determines the
racdius according to fig. 1. In this way correct intensity s ensured.

The centre of the mstrument carries on the under <ide another correction

screw whichias set m o relation to the thickness of the test object and determines
the movement of the guide jaws,




Fig. 3 X BT40
Ductilometer

Starting position for test

Fig. 4 X Th44
Ductilometer

at 90° band and material thickness o, right,
marerial thickness 4 mm

The mstrument 15 made for material thicknesses up to 4 mm (") and for

A maximum width of about 1o nm (M),

The iu_‘l]f“l]g 15 carried out |J}' hand, The width of the test i'l]r_]l't‘l must, there-
fore, be adjusted according 1o the force that can be exerted by hand and the
hardness of the material. Fig. 3 shows the mstrument in starting position
for testmg and fig. 4 left at oo bend with material thickness o, At zero
material thickness the jaws are as close together as possible and the movement
of the guide jaws is zero. Fig. 4 right shows the centre of the mstrument
at 9o bend but with material thickness 4 mm (%", The gumde jaws m this
case obtain maximum movement and the outside jaw can be seen projecting
over the inside one. For other angles the movement of the guide jaws is m

proportion to the angle. Fig. 5 shows the instrument in operation,

Test Procedure

Before starting a test the correction screw at the centre spindle on the under-
side of the mstrument 1s set to the approximate thickness of the test objects.
The scale is calibrated in half-millimeters from o to 4 mm. The instrument
is placed on a desk with open clamping jaws and guide jaws. The stop studs
are fitted for the required bending angle and the angle sector is set to the
same angle. The counter is set to zero. The test object 15 nserted between
the jaws and the clamping jaws are pulled to by means of the clamping wheel.
The guide jaws are then closed up with the lever under the left handle hut

leaving the test object free. The position of the gumde jaws is secured by

means of the locking screw on the upper side.




Fig. 5

The instrument in operation

Fig. 6

X 4510

X8757

Ductilometer test with a 3 mm CrMo-

wire

interrupted after specified number of bends.

Bending angle 45 .
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[t 1s dhfficult to secure the test object due to insuificient length the dove-
tatled mounting plate for the clamping jaws can be pulled out after loosening
a locking knob on the underside. The test object s fixed in the jaws, the
mounting plate 1= pushed back to its origmal position and is secured by means
oi the locking knaob,

The hending 15 then carried out by moving the handle horizontally without
terks alternately against the stop studs until fracture oceurs. The counter
s read and mdicates the number of bends in full or hali strokes. A full
stroke s a0 movement from a neutral position to an extreme position and
back again. When testing thin material it mav happen that a breakage can
pass unnoticed, In such a case it is advisable to i':l'('-h.l;ul the free end of the
test object by means of a small spring which pulls out the broken end from

the guide jaws.

For a complete test bends should preferably be carried out for three different
angles with a few tests for ecach angle, Homogeneous material will show a
deviation between the different tests hy not more than about 0.5 bends.

Examples of Tests Carried Out

g, 6 shows the progress of o test on @ 3 mm CrMo-wire. The bends have
been made to 457, The test has been interrupted after the indicated number
of hends. The figure illustrates the hmited extent of the zone of deformation
and how no double bends occur: the wire is quite straight at the full bend.
For progressive numbers of bends the characteristic contraction can be noticed
similar to that obtained with stretching tests. The zone of deformation is in
length 1.5 times the wire diameter.

FFor tests carried out as described above a bending number is obtaimed for
cach angle tested, The relationship between the number of bends and the
angle can mathematically be expressed as a hyperbola as illustrated n fig. 7.
The equation of the hyperbola is: (g —a, ) =€
where p = the number of bends at angle «.
¢, = limit value indicating the property of the material with reference
to work hardening,

and ¢ = ductility number.

1Y)

n = 12 5 /%2 107z
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The relationship between bending num-
ber and bending angle
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Inverted scale n-scale
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Diagram over test results

An interesting feature of this function s that the numiber of bends reach
infinity not at angle o but for a certain definit angle g which is representative
for each material and mdependent of variations i oviehl pomt, hreaking point
or elongation. The o vadue which may be anything between o and 3357 s
definitely of such an order that plastie deformation takes place and cannot,
therefore, constitute a linit of fatigue o the proper sense. When testing at
angles near and below this value at number of hends around 500 a deviation
15 also obtamed from the hyperbola to which the other results conform: the
curve intersects the asvimptot and approaches o new Tt value corresponding
to a very small angle. This himit value s the usual Limit of fatigue which
will be Tound at about 2 - 10" alternations, This last portion of the curve
15 as known logarithmic but the transition from one curve to the other has
as vet not heen clarified,

For practical reasons the test results are not entered on a linear coordinate
svstemi but the results are plotted m a system according to hg, 8 where the
ordinate 15 the mverted w-value transforming the hyperbola into a straight
line. The limit value e, is obtained in this curve as the extrapolated inter-
section g, on the angle axis. The curve Trom this point to angle o corresponds
to fatigue within the elastic zone. P'oint e, is as mentioned above mdependent
of yield point, breaking pomt and elongation but very closely related to the
property of work hardening for the material.

Limit value zero is obtamed for lead which has no work hardening properties
at room temperature. Otherwise the following values have been found for
different material :

Material o
Lead + 20" C 0
Lead — 40° C 20
Pure aluminium 6—15
Aluminium alloys To—25
Copper 16—20
Ordinary carbon steel 16—25
Stainless steel (ferritic) 21—125
Brass 27—35
Stainless steel (austenitic) 30—35

ILach type of material occurs in certain bands but the components which
determine the variations have yet to be investigated. For a definite material,
however, the rcl—l'}--int 1= constant, independent of thickness and condition.
It is, therefore, possible to determine whether a sample agrees with another
with reference to material type (analysis) and at the same time establish f
the material has the required degree of ductility as defined by the constant
¢ m equation #{a—a, ) = C of the hyperbola. The values of the constant
(" vary between 100 and 2000 approx. It is vet too early to defime the limits
for what a material with a certain C-value will stand up to. The mvestigations
which have heen carried out with the Ductilometer have mainly concerned
comparisons between different materials for certain purposes establishing
differences m ductility which have heen proved by practical expermments but
have been difficult to define by previously known test methods, Investigations
where analysis, mechamcal properties and practical experience can be related
to the Ductilometer tests, have i the first place been made on sheet or strip
and with the same thickness of the material compared. The thickness of the
material has, therefore, in this case not heen of any importance as the only
consuleration has been a comparison of different materials and a classification
of these irrespective of the absolute forming properties.
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Test of pure alininimm sheet

As an example of a test where one material only has been investizated, fig. ¢

shows the results of the test on 1 mm (040" pure alwminium, The origmal

miaterial was cold rolled sheet cut up in pieces along and across the divection

of graimn. The different picces were annealed during 30 mins at the temperatures

milicated, A high C-value implies that the

that the material
crualling o and the ine is vertical.

Annealing temp. . Coo Co
:tﬂ' 1 -||“”_|.E w“raam ACTOES grain

not annealed 14 305 275

200 T4 J00 335

250 14 400 400

'J,f_rn 1 _; 7'}“ ‘;l.ﬂ

350 T4 ars g8 0

J00 1 0I5 aso

450 14 a1s 9380

s duetile. An absoluately

hrittle

line has a

Tow

material

melination

has a

40
44.3
L"
-

e
=]

[
[

-3
oI

1.3

e

anel
(-value

Hardness H,

It will be seen above that there is a definite difference hetween samples across

and along the grain i not annealed condition, but this difference is equalized

with annealing, For high annealing temperatures  the direction across  the

crain becomes more favourable,

The ductility number is highest at 3507 €

and the velationship between the

ductility number and hardness as a function of the temperature follows the

curves quoted i the suppliers’ material specifications for pure aluminium,

Tuzestigation of Hiree different qualitics of deep drawvcing sheet

Sample No.

1: Cold rolled Siemens Martin

Sample No. 2: Cold rolled Belgian Thomas steel

Sample No.

Analysis according to suppliers’

spectfication :

3t Hot rolled Siemens Martin according to DIN ST VII a.

Sheet No. L Si AMn P S Cu N
T 0.0b — 0:35 0015 0.035 0. 14 0,004
2 0.03 — 0.28 0,030 0,023 0,08 0,008
3 no information
The mechanical properties are:
asS a b y ey
: o ; o9 [hickness
Sheet No. Yield Breaking 9 i
/ i ; - Elongation mm (o0.40")
kg /mm? ke /mm? ¥
1 27.5 31,5 24 1
2 31.2 37.0 44 1
3 17.2 37.4 24 1
The Duettlometer tests gave the following results,
Sheet No. =45 60" 75° go” o C
Ialung 14 45 27 28.5] ro.5, 20 14.5, 14.5| 14 [1140
ACTOSS 41, 32.5| 10,5, 20.5| 13, r3.5| to.5 12 19 780
L along 31 34 205 23 15.5, 15.5| 12 12 TG 550
T acToss 1750 1 11, 11t.5 7 G 6.5, 7 1) 480
_along 20.5, 22 14.5v 55 a.5, I1 8.5, g T7 010
2 across 13.5 I3 9.5, LI 7.5 B , G5 T7 440

In actual production sheet No. 1 has

other following i order 2 and 3.

proved to be

detinitely the Dbest, the



[t will be seen that the forming properties of the material cannot be deduced
irom the mechanical properties specified. The load-elongation diagram obtained
from an ordinary stretehing test does not take into consideration the contraction
of the material during the progress of the test. For a proper estimate of the
forming properties the contraction or the maximum local elongation i the
breaking pomnt is the most important Gactor, Tnoa stress-strain diagram which
accounts for the actual specific load, diagrams are obtained which up to the
breaking point are similar to @ normal Toad-clongation diagram, but after this
point differ and run practically in a straight line up to the hreaking point.
The inclination of the Latter position of the curve is a measure of the tendency
to work havdening for the material, i c.. it corresponds to the a, point in
the Ductilometer diagram and the projection of the curve on the elongation
axas corvesponds 1o the Covalue, Test which have been made on the one hand
on a copper bar and on the other on a brass bar shows how the nuaterials
behave differently in oa stretching test. The eopper bar flows locally whereas
the flow on the brass bar extends over the whole stretched length, In hoth
cases, however, the local elongation is quite different from the ordinary fracture
clongation obtained in a  stretching  test, The (-value obtained in the
Ductilometer may be taken as the angle at which the sample breaks for one
bend. On the basis of the relationship between the angle and the intensity
it can be established, for instance, that a steel with a C-value of 300 will
break for an elongation of Y2 < 500 =170 Such a local elongation can

also be obtamed in a stretching test just in the point where fracture occurs,

Inoestigatio of steel wive weith 3 oo (08" ) dicneter titended  for cold
forming of sercios with cownter sunk lead and ronnd lhead (flat shoulder)
The two wire samples tested were:

1. Thomas steel 6B=061.2 0= 88%

2. Siemens Martin 6 B=1062.8 4 =13.60%

Tests in the Ductilometer gave the following values:

Sample No. 457 6o 25° g0’ oy [
I It 7 5.0 4.5 Ty 300
2 12.4 3.5 6.1 5.1 iz 349

According to information from the works wire No. 2 could be used for forming
both types of screw heads whereas wire No. 1 could only be used for counter
sunk heads, Attempts to form round heads with this wire resulted in the

heads dropping off.

Comparison betwocen Ductilometer tests and ordinary bending tests

The Ductilometer test and also the ordinary hending test can be consulered
as fatigue tests withm the plastic zone. In order to establish to what extent
these two tests are comparable the Alpha laboratory has made an investigation
of steel 0,35 C which on the one hand was fatigue tested by rotary bending
and on the other was tested in the Ductilometer. The fatigue test was carried
out in an Alpha instrument for rotary hending and the test was made on
the one hand with weight loaded bars and on the other with constant deflections

on the sample bars.

The average values obtamed [rom the fatigue test are:

at 3 ooo r.p.m.

Load kg 30 35 40 45 50 55 o 03 70
Revs 10ix 250 130 25 3.0 1.0 0.37 0.2 0.1y 010
at 1oo r.p.m.

Load kg 0o 65 70

Revs 1,400 GO 560
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Result of fatigue tests with rotary bending 00 2 w6 810 0 10° 10° -
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100 T.p.am. — - 1,800 1,200 750 370 232 200

These results are illustrated in fig. 10 where the revolution scale is logarithmice.
As the 3000 r.pa. rate caused excessive heating at high loads and as this
rate furthermore cannot be compared with the speeds possible by manual
operation of the Ductilometer, the tests were also made at 1oo r.pan, The
cffect of this will be seen in the diagram. The results of the test with constant
deflection has been plotted i a diagram, fig. 11, where the number of revs
his an mmverted scale corresponding to that used for the Ductilometer test,
The character of this curve is the same as that obtained in the Ductilometer
but the number of tests carried out =0 far is yet too small for any conclusion
to be drawn. It seems, however, as if the normal logarithmic relationship
No. of revs
before fracture
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between load and revolutions is discontinued at about r.ooo revs and that
the relationship then is a hyperhola function as indicated by the Ductilometer,

The new test method which has now heen introduced and the test instrument
of which deliveries have already started, has been protected by patents and
15 intended for use on the one hand for Taboratory research and classification
of raw materials and on the other for routime tests of raw materials or
components received which will e subjected to formimg  operations i the

worls:

The two quality values othained by the Ductilometer ave fundimental when
estimating  whether o material is suitable from forming pomt o view but
must be judged differently in relation 1o the nature of the deformation which
the material 15 going to he subjected 1o, As examples may be mentioned
deformation by hending, drawing and deep drawing. In the first instance the
Covalue is the most mportant one whereas for drawing and deep drawing
bith e, and € are decisive factors, The material must in the Tatter case also to
i certain extent he capable of hardening during the deformation, as determined

by oy, and possess a certain degree of ductility, as determined by the C-value.

Definite values of the two quantitics in relation to their practical mmportance
in judging a material has not vet been obtained hut research has commenced
with the mtention of establishing such a relationship and of developing a hasis

for a standard of method and imstrument,

.__.
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>w Power Relay
A Ncw wer Rela
H B AY AR D, L M ERICSS ONS M i\ TINSTRUMENT A B, STOCKHOLM

7. 1.0 Ly ) b

319.525
It is always desirable for an electric energy consumer who subscribes for a certain
definite quantity of power to utilize the current subscribed for to the full extent
without exceeding the subscription limit, however. Ermi’s power relay has been
designed with a view to assisting consumers in their endeavour to utilize the sub-
scription power in a rational manner. The power relay is simple and reliable in
operation and it is found particularly serviceable for use in installations in which
a part of the load may be temporarily disconnected through contactors without
inconvenience, as is the case with electric heating boilers, pumps for water storage

tanks and grinding machines in paper mills, for example,

Frmi's power relay may be emploved for transmitting  optical or acoustic
demi)s oor for the |'1|[i'."'|_‘.' atonmatic I"'I'_.f'll].l|ir'1l ol electrical dappenratus, that
1= to say, the discommection of the apparatus as soon as the subseription limit
reached or exeveded, amd its veconnection when there s no forther risk
of excecding this Lt
I prmerpie, the relay s designed with a measoring system conmected smilarly
Fig. 1 vopgr oo normal K\Whameter without o counting mechanism, but the rotor system
Power relay Lz heen provided with o spieal spring producing o connter-torque to that of
right: with '.:M,r — driving measuring svstems, see g 1 The rotor svstem’s angular torgue thus
1 rotor constitutes aomeasure ol the Prosver taken, The rotor i fitted with a contact
2 contact device which can move between two nanmually adjustable contacts, The signals o
_‘: :1::’:’[’.:“:;::::"':1” operating nnpulses may thus he obtamed for two arbitrarily selected outputs,
5 voltage system domax i and a0 nnnimum outpot,
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Fig . 2 X 4908

Setting the power limits

Fig. 3 X 6749
Diagrammatic view of the power relay
minimum pointer

scale

maximum pointer
index for reading the wattmeter scale

[T

rotor discs

spiral spring
rotor spindle

10 adjustable contacts

-

L =B B - R N

moving contact

The relay responds to the momentary variations |

1 the output, heing shghtly
daniped by a permanent magnet. Inocases where overloads of short duration
are of frequent occurrence but do not appreciably alfect the mean load it s
therefore advisable to eonneet up o time it relay as an intermediate relay.
[n this way unnecessary miterrupbions moservice and wear at the contactors,
cte. e avoided. Torm also moafactures an mitermediate relay type ['ER 8o
with o time Tt which b= designed Tor use with the power relay and can he
set for time Tt periods from 15 s 1o 3 mins. This mtermediate relay s
provided with o mercury switeh Jor operating contactors, a sienal bell or the

lilee.

Al external conductors for the e relay are commected oo common

tevinal panel of mondding materal,

Construction and Functioning

The relay s built into o black-enamelled case and is intended for surface
mounting on ccowall e the normal form but it ean also be sapphied with a
frame Tor flush mounting, On the front of the cover there is a sealed opening
through which two pointers, @ and 3 in fig. 3,0 are conveniently accessible for
the manual adjustment of the requived output, The pointer 1, the minimum
pointer, is normally intended for the adjustment of the lower output. the
pointer 3, the maximum poimnter, hemg used for adjusting the higher output.
The pomters mdicate the position of the contacts (8 and 10 m g, 30, and

can be set over a scale graduated from o to 120 % of the relay rating.

A< mentioned earlier, a spiral spring provides a counter-torque to the driving
measuring svstems, One end of this spring s attached to the spindle 7 of the
rotor systemt, the other end being conmected to a fixed panel. The spiral spring
dt the same time serves as a current-carrying conductor to a4 moving contact
{01 consisting of a small permanent magnet with an arm which is fixed to the
rotor ~;|in=lh-_

The two adjustable contacts, the minimuwm contact (&) and  the maximum
comtact (1o} consist of steel springs coated with a rare metal. When the
moving contact approaches the stationary one and reaches @ certam position

the steel spring 15 suddenly attracted and instantaneous closure is produced.

OQ—wv=D
|
|
|



Fig. 4 X o4hoy
Relay with rotor disc and wattmeter
scale

Fig. 5 X 6744

Example of an installation with a power

relay

1.2 motor load

3 heating load

4 lighting

5 power relay

3 intermediare relay wicth time limir
] glow discharge lamp
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When the contacts recede from one another the SPrIng s released in the
swime way wud the mterruption 15 likewise instantancons, With this form ol
construction, in addition to the mstantaneous movements, the advantage 1.

also gamed that the establishment of contact s elearly marked.

[n consequence of the fact that the rotor dise, which is visible through a

window i the front of the cover, 15 eraduated from o to 120 Ve of the relay's
viated load, 1ocan serve as o wiattmeter and the power consunption of the
mstallation may be rewd off ddivectly as a percentage of the rated lowd. Thus

too seale divisions correspond to the relay’s rated Toad.

[t i~ also possible with the help of the rotor scale to check the power himits
for which the setting has heen made and undertake adjnstments, Readings

are taken by means of an mdex on the scale plate,

The relay can only be emploved as aowattmeter when the maximuom or minimum

contact 1= not m the closed position.

[F1g. 5 illustrates o form of regulation with a power relay (50 and mtermediate
relay type VEB RO with o time it (00 as the operating device, In addition
to Bighting (41, the cquipment conneeted up i the installation includes two
miotors (0 and 2 and a heating load (30 for example, In this case the motor
(21 can be disconnected from time to time without entailing  meonvenience
and s therefore connected  through o contactor wlhich s actuated by the

operating device,

Anoptical signal such as a glow discharge Tamp (7)1 15 also connected to the

maximun contact of the power relay.

O the power relav’s two pointers which mayv be adjusted for arbitrarily seleeted
outputs, the maximm pointer is set at the subseription Timat and the minmum
pointer at a lower output adjusted in such a way that the motor (2) after heing
switched out by the operating device, is not reconnected again immediately
but only after the output has fallen stll further, By this means the motor 1s
prevented  from being  continuously  switched on and  off. The  difference
between the two liits indicated by the power output must thercfore be greater

than the output of the motor which is regulited entively  automatically.

When the output reaches or exceeds the subseription limit the masxamum contact
closes o eirenit, whercupon the lamp lights up and the intermediate relay
comes nto action. If the load continues to exceed the maximum output for
i period of 30 secomds for which the intermediate relay has been set, for
example, the latter will disconnect the motor,

The mtermediate relay VEB 86 15 so constructed that after receiving the
wnptlses from the maximuom contact it remains in the open position until
the power output has fallen to the Tower power limit for which adjustment
has been mades The nunmum contact then closes a cireuit which actuates
the mtermediate rvelay o the opposite direction, whereupon the motor 15

switched i oagam,

I the diagram. fig. 6, the two power limits are indicated at 22, and P2, the

latter of which is the subseription Timit, As may be seen from the load curve,

section [—I1, the subseription limit has been temporarily exceeded, which
®7 6 ]
PR P
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Fig. 6 X 6745
Load diagram

Fig. 7 X 6746
Power relay with time-limiting inter-
mediate relay

Connection diagram for the operating circuits

time

however, does not cause the disconnection of the motor as the mtermediate
relay has a time limit, Inoseetion TI—I1T the subseription s again exceeded
and this time Tor a longer period, whercupon the motor is switched out which
results i a deerease i the output taken. 1f the power subsequently mereases as
in section TTT—IV without the motor beimg connected up agaim, a signal s given
by the Tamp to show that the subscription limit has bheen reached or exceeded,
Finally, section IN—\" mdicates the reconnection of the motor when the

output has fullen to the lower subscription Tinit

Technical Data
Principle: Ferraris, Rotor system with spring counter-torque and contact devices,

Potwoer Hmits: The power relay can normally be set between o and 120 %0
of the rated output. The minimum distance between the two

power limits open to selection is about 6 %e of the rated output.

Measuring accuracy: On the closure of the contacts the error may amount

to =+ 3% between 20 Ye and 100 Yo of the rated output.

Power conswmption in the voltage systen: about o7 W,

Breaking capactty of the contact device: 30 mA at 220 V' resistive load,
The maximum  permissible voltage
across the contacts is 220 V.

Normal Forms

Rated voltage: 110, 190, 220, 380 and 300 \

Rated curvent: 5,10 and 20 A

Rated frequency: 50 ¢fs

IWeight: 3.6 kgs

S— e —
Power relay ( ) rﬂ] Relay VEB 86

To contactor, signal
bell or the like
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Fig. 8 X 6739

Dimension sketch for the power relay

Fig. o X 4401—06
Constructional principle- and connec-

tion diagrams

L.{h k —\} .| |
I.__Tlg__ .
| i
L, 120 -

Type Designations for the Different Forms

Type Network system Load
VEA H1 single-phase
VFA 82 thepesphase symmetrical
without neutral
- three-phase ; yaizes
VEA 83 } symmetrical
; with neutral
VGA 8T “]_”""'_l}lmw as required
without neutral
VKA 51 tll.l'l'{_'-l':]la-“"-' as required
with neutral

[t will be scen from the tyvpe designations in the above table that the relays

are manuiactured both tor single-phase and three-phase loads, As shown m

the connection diagrams below, where instrument transformers are emploved,

only one current- and one potential transformer are needed for types VFA 82

and VIFA 83, Type VEFA 82 must be connected up with the correct phase

sequence however, The relay can also be constructed for reactive power,

Direct connection

VEA 1 VEES VKA 81
: 0P l‘m. L NL @ l_-m“
—a Miny Min
SR YJ .': : [ ]
T T 2 R
Direct connection o o ) i
(The power relay must be connected with Direct st Eie e
the correct phase sequence) frect connection Direct connection
VGA: 81 ] VGA &1
VGA §1
3 ¥ (L'
L sl 3] Loje ] ”
2 — 1 =1 [
—
r [ = - |_—‘."”" b dy ]
| 5 51 5 B Ara
R ’r%ﬁ dsa = ? b
5 R - T 5 .
T 5 1 T
T R 1

For connection through a current transformer

For connection through a current and
potential transformer

—
-t
]
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All Quarters of the World

100 th Anniversary of Swedish

Telecommunication Administration

Automatic traffic routing panel jubilee present

from L M Ericsson
»By  the time  the
the history of the Swedish Telegraphs
has drawn to its close, every Swedish

next century  an

house will no doubt
more telephones, Automatic switehing

will bring subseribers m Sweden into

POssess One or

touch with many hundreds of millions
other parts of the
world, on ships at sea, i acroplanes
tele-
printers will be the property of every-

of subseribers in

and  motor  vehicles,  Electric

man, and letters will be received in

typewritten or handwritten  form at
the moment in which they are written.
Broadeasting

colour

and  three=dimensional

television  will unite nations,

races and peoples in o communion
which we can only  dream of.

Newspapers

now
will  be  delivered  to
people’s  homes  electrically  at  any

moment they desire,
Should the layvman obtain the impres-

that this future
15 child to the imaginings of Jules

sion vision of the

(Above) Prince Bertil conversing with
Messrs. H Sterky, H Thorelli and ST
Aberg (managing director of L M Erics-
son) during the festivites at the Stoclk-
holm Town Hall. (Right) The panel on
display in the Town Hall

Verne, the techmieran will andonhied-
Iy agree with me that it is painted in
well-known colours. We can already

convert  mechanmical  motion,  signs,
sounds, and light into clectric currents
by means of the dial. key, microphone,
and photoelectric cell; we master the
technique of transonttiing and  anpli-
fving telecommunication currents and
we are well conversant with the ways
of reconverting them to their original
form by means of relays, teleprinters,
telephone receivers, londspealers, and
recorders.

Only if T go a step further and pre-
dict that it will be ]m“ﬂ']r_- ||}' the
agency of electricity to transmit not
only sounds and lLight, hat also the
other three senses of touch, smell, and
taste, am | venturing nto the (uag-
mire of unrealitys,

Thus did Mr. Hakan Sterky, Director
Swedish - Telegraph
Admimistration, sketch the futare per
spective of teletechnics m oan wldress

Creneral  of  the

at the centenary celebratioms on No
vember 1. Exactly one hundred vears
had passed since the st telearaph
Stockholm

and Uppsala—had heen opened to the

line m Sweden—hetween

Director-General, S

Messrs. H Sterky,
Nordstram, Chiel Engineer of the Tele-
Administration, and M Patricks

of L M Ericsson at the control desk.

graph

public Sweedish

commenced their activities,

Telegraphs

The =kill
avd imitiative that have characterized
this century  of haye
led to the imposing resalt that Sweden

amid  the

their labours

today s teletechmically one of  the
most highly  developed  countries
the worlid,

As early as the 1870s LM Eriesson
were  among  the  suppliers  to the
Siyvedish The
miterials in the early dayvs comprised
Morse telegraph apparatus and  in-
struments: later followed tele-
phones and from 1924 onwards anto-
miatic telephone exchange equipment,
The first automatic exchange supplied
to the Swedish Telegraphs in that
vear, Norra Vasa m Stockholm, was
designed on LA Eriesson’s soo-lie

Telegraphs. prineipil

there

selector system, which has since been
used i the tele-
phone service i forty-five Swedich
1. A

exchange

antomatization  of

towns, In  addition, Frics=on

have  manutactured equip-
ment for a lrge number of Swedish
converted
to automatic operation on the Swedish

Telegraphs' crosshar switch system.

localities which have heen

Cant. pag, 135




LM Ericsson Tc]cphoncs on
the New m s»Kungsholm»
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(Above) M s nKungsholms lying at anchor in Gothen-

burg harbour. Princess Sibyvlla and the Crown Prince
of Sweden accompanied the ship on her maiden voy-

age. (Right) The Crown Prince becomes acquainted

with the L M telephone in his cabin.

The latest passenger  ship of the
Swedish American Line, m s 2 hungs-
hole (22000 tons=1, 1s §tted with
a comprehiensive svstem of  internal

conmunications comprising telephones
and  loudspenkers tor passing orders
Mes=aees, It must be a
thit

telephone exchange is mstalled on o

anil rare

oceurrence a4 300-lime automatic
ship purely for the comfort and con-
passengers. A LM

venience of the

Fricsson ATLD S0 exchange of this
capacity enables every passenger on
board m's skKungsholms to call Tis
fellow passengers, the steward or sery-

e personnel, and receive radio calls

o his cabin telephone. Sinee  the

telephone  exchange has  connections
to the ship's staft i charge of the
passengers’ several requirements, much
time and running backwards and for-
wards 15 saved, If a passenger wishes
to be left

disconnect his cabin telephone,

peace, he can merely

The captain’s bridge is also connected
to the go-line automatic telephone ex-
change of type AHD 24, which serves
the various officers and duty stations
on board. This exchange can also be
commected to the telephone systems m
Gothenburg and New York for direet
subscribers  a-

commumication  with

shore,

In the photograph below are seen the

Bishop of Departamento de Narino with

Messrs. A Ohlsson and E Nilsson of L M Ericsson at the ceremonial opening of

the telephone exchange in the Colombian town of Pasto. The exchange, which

has a capacity of 1,500 lines, is equipped with L M Ericsson soo-line selectors.

New L M Ericsson
Orders for Iceland,
Turkey and South
America

The automatic telephone exchange in
Akurevri on the north coast of lee-
land wis delivered in 1950 and was
for a short time the most northerly
of all 1. M
changes, until deprived of its record,
first by Kiruna in Sweden, and then,

m 1032,

Iiricsson  automatic  ex-

by Harstad in Norway on
the Ogth parallel, The Akurevri ex-
change will now e equpped for a

further  1.0o00-lines, so  doubling 1ts

capacity,
L M Eriesson’s work on the automa-
tization of the Turkish telephone net-
work  has that
the exchanges in Adana, 3.500 lines,
and  Nonya,

now advanced so far

lines, have bheen
brought inte operation. An extension

of Merkes Santral in Ankara by 1,000

1,500

Imes has also been completed,

The Selo

Brazil, 1950, is to be

exchange  in Horzonte,
delivered in
cxtended by g000 lines, so reaching
wocapacity of 10000 hines, L M Eries-

sonare to construct  an additional

exchange in the town, eatering for

10,000 lines.



L M Ericsson have been visited by the ex-President of Colom-
bia, Dr. Alfonso Lopez, and the Colombian Ambassador in
London, Dr. Jos¢ Maria Villa Real, accompanied by their
wives. (Above) The visitors study the lacing of cables. The
photograph (below, left) was taken during the visit of an
Egyptian Trade Delegation. (Below, right) The Venezuelan
Chargé d’Affaires in Stockholm, Emilio Keusch Torres, is
testing the first relephone made by L M Ericsson.

From our Visitors Book

The managing director ST Aberg is demonstrating, below,
a model of the L M Ericsson factory at Midsommarkransen
to a group including the Dutch Minister of Finance, Pro-
fessor Zyjlstra, and his wife.

100th Anniversary ... Cont. from pag. 133.
Both svstems have been emploved n
the Stockholm network,  the
automatization of which after nearly
30 vears of work was completed
September 1953, To this
event, which coincided with the cen-
tenary of the Telegraph Administra-
tion, [ M Ericsson presented the Ad-
ministration with a quite unusual gift
—a demeonstration panel, 5 3 metres
i size, depicting schematically  the
Stockholm  region with its
184 local exchanges and 500,000 sub-

reaion

celebrate

network

scribers’ telephones.

The panel is divided into three sec-

tions, The left-hand section contains

a map of the Stockholm region. In
the centre section are displayed the
scornerstoness on which the telephone
exchanges are built: L M FEricsson's

goo-line selector, used in practically
all  exchanges  within  the
Stockholm network, and the crosshar
coming

central
switches which are largely
into use throughout the remaimnder of
the network and are at present the
focus of attention of teletechnicians
throuchout the world, In the right-
hand section are portrayved schemati-
cally the various types of exchanges
which have come mto being during the
30 vears in which conversion to anto-
matic operation has been proceeding,
Representative exchanges are shown
from the the L'il}'.
suburbs and from various outer areas,

centre  of from

Operation of the panel 15 arranged
desk fitted

telephones 1:_\‘ throw mg down

with two
a key

number on one of the

from a control

and dialling a
telephones, Lines of light across the

panel mark the various traffic routes,
light
used to establish the connectiom. The
and 330
telephone relavs, gives a clear picture

and points  of the exchanges,

panel, with its 2,200 hulbs
of how the connection fnds its way
through the
different
the wanted subs=criber,

selector  stages in the

exchanges until it reaches

[t 15 our hope that not enly the publie,
but the expert in antomatic telephony
as well, will find the panel of interest.
The less initiated can  get an
of how a call makes its way through
the automatic networl, and the tech-
nician will find subjects for discussion
of intricate telephone problems.

iden

The panel was designed and construet-
ed m LAl
consultation with the
tects, Ahlgren-Olsson-Silow,

Ericsson’s workshops m

firm of archi



.M Ericsson Re-
pl‘cscntcd at Indo-
nesian Trade Fair

At othe Indonesim International Trade

Farr held e Diakarta m September

the display orgamized m the Swedish

local LA

aromsed ereat

Faviliom I the Eries=on

representitives mterest

among  the  Indonesian pubhie AT

photograph to the right shows resi
lan

Frics=on telephone from
Muonster,  Malte

dent Sockarno at the
a winte 1. N

the Swedish

recaivlg

['ripp

Radio Salon 1953

The Radio Salon 19353, the fivst radio
exhibition in Sweden for 23 vears and
the ]-1"_"_:I'-[ ever held i the country,
wits opened m Stockholim in October
arrangcd
Admin

Broadeasting

e exhibition was
by the

1ointly
Ielecommunications

istration, the Swedi=h

Corporatiom and Swedish radin manu-

fucturers,  and  comprised  partly  a

popular historical  display of  radio

development, partly  a cotmercial

exibition of antwmm models, Sven-

<l Radioakticholiget's  elock-radio,

U locketts, which switches itself on

at i wiven time and ean thus he
tsedd s o tactiul form of alarm clock
Wils il oreat success among the de-

mons=trations arranged m nataral set-

thimet

ting=. The photograph shows (
Minister
the Rado Sudon, (R AR R ERARENS this novel

exIhit

\|||]|"_ ~ =111, \‘.]III |||u'| |'|]

Syen

»Ericsson Technics»

im New Form

Frics=om Techniess, the techno-scien

tifie publication issued by LM Eries

o sinee 1933, has as from Noo 1.
1053, assumed a0 new form. From
1033—1030 =1x numbers were issued
anmually, Nooissue was made during

the first years-ol the war, but |||l]r|||'.|-

1043 and there-

ter continued spasmodically. Tn 10353

tion recommenced

Fricsson  Techniess appeared i oa
new  format (230 t26 ) and a
11¢W :'\llll'_\_'l'..l'll |.|| orm

1= that, following No, 1,

[he purpose
1953: »kErics

will he ds=ued twice a

vear, The first nmnber contiuned the
ollowving el lssessment  of
( 1851 v oof
1y ]
| Varkman ]
IS { (o

{1 (5

[lelof .,
Filters (1

.-’_|I frl'n’||'|f"1".'-"h"' :'(\'r'l'lu'_'.'.i
Fhe Destgn of Zig-Zag
[aurent).

Techness

[ricsson 1= published m

[<nglish only

Stockholm
District Ftu

Automatic

On September g, 1953, the L M Eries
son automatic telephone exchange at
Sandhamn was cut mto =ervice, the
Stockholm (s
Auta-
matization had commenced nearly 30

:\I|r1'1'.| Vs ex

January 13,

antomatization of the
trict Tweing 1||1'l'<-1|_\ |'u||!]n]<'1|rl.

vears agn when the

='||.|I|-_:|- Wels

1624,
mner

aprene il 01
The las

Lo,

t local (‘_I'll.'lw'l_;_'_!' in the
Norre, wis

||[1|'1':l|1|||] m

convertid (o
automatic 38, In the

mtervening  vears  automatization of

suburban exchanges had commenced

With  few

Stockholm exchanges operate on I, Al

cxceptions  the  central

|'.\'Il'-~H|!'- _:ln.‘h."u- selector -_'\-["!:.
The remainder of the region, which
comprises  ten  groups, has 44 ex
clhinngres aperatimg on e systen, the

20,000 anel l!':e
Other  ex-
epupped  with

largest catering for
smallest for  z00  lines
l‘-'\.|1|_;__|-- R -]'ll--i\.li'
switches of  the Telecommunications

Admmistration system.



sively are to be replaced by the new system, |
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EUROPE

Danmark

L M Ericsson AJS Kebenhavn ¥, Trom-
mesalen 5, tel: C 3438, igm:
ericsson-kobenhavn

Telefon Fabrik Automatic A/S Keben-
havn K, Amaliegade 7, tel: C 5188,
tgm: automatic-kebenhavn

Dansk Signal Industri A/S Kebenhavn-
Vanlese, Skalbakken 10, lel: DA
6346, tgm: signaler-kebenhavn

Deuvtschland

Ericsson Verkaulsgesellschaft m. b. H.
Frankfurt/M, Glauburgstrasse B2,
tel: 57 006, tgm: erictel-frankfurt-
main

Espafia

Cla Espafiola Ericsson, S. A, Madrid,
Conde de Xiquena 13, tel: 31 53 03,
tgm: ericsson-madrid

France

Société des Téléphones Ericsson Co-
lombes (Seine), Boulevard de la Fin-
lande, tel: CHA 35-00, tgm: erics-
son-colombes-seine
Paris 17e, 147 Rue de Courcclles,
tel: Carnol 95-30, tgm: eric-paris

Société Cinéric Paris 202,111 Rue Vil-
liers de I'lsle Adam, tel: Ménilmon-
tan) 87-51, 1gm: cinéricsson-paris

Great Britain

Swedish Ericsson Company Ltd. Lon-
don, W. C. |, 329 High Holborn, tel:
Holborn 1092, tgm: teleric-london

Production Conirel (Ericsson) Ltd.
London, W, C. |, 329 High Holborn,
tel: Holbarn 1092, igm: productrol
helb-lendon

Italia

Setemer, Soc. per Az, Milano, Via dei
Giardini 7, ftel: 62241, tgm:
setamer-milano

SIELTE, Soc. per Az. — Societd Im-
pianti Elettrici e Telefonici Sistema
Ericsson Roma, C. P. 4024 Appio,
tel: 780221, tgm: sielte-roma

F. A. T. M. E. Soc. per Az. — Fabbrica
Apparecchi Telefonici e Materiale
Elettrico »Brevetti Ericsson» Roma,
C. P. 4025 Appio, tel: 780021,
tgm: falme-roma

§.E.T. Soc. per Az. — Societa Esercizi
Telefonici Mapoli, C. P. C. 20833,
tel: 50000, tgm: set-napoli

EUROPE
Belgique

ASSOCIATED AND CO-OPERATING ENTERPRISES

MNederland

Ericsson Telefoon-Maatschappij, M.V,
Rijen (. Br.), lel: 344, tgm: erictel-
rijen
den  Haag—Scheveningen, Gevers
Deynoaotplein 30, tel: 557470, tgm:
erictel-haag

MNorge

A[S Elekirisk Bureau Oslo, P. B. Mj
2214, tel: Centralbord 461820,
tgm: elekiriken-oslo

AJS Industrikentroll Oslo, Teatergaten
12, tel: Centralbord 33 50 85, tgm:
indtroll-oslo

A/S Morsk Kabelfabrik Drammen,
P. B. 205, tel: 1285, tgm: kabel-
drammen

Portugal

Sociedade Ericssen de Portugal, Lda.
Lisboa, 7 Rua Filipe Folque, fel:
{PPC—2 Linhas) 57193, tgm: erics-
son-lisboa

Schweiz

Ericsson Telephone Sales Corp. AB,
Stockholm, Zweigniederlassung
Zurich Zarich, Stamplenbacksirasse
63, 1el: 051-26 0080

Svomi

QY LM Ericsson A/B  Helsinki,
Fabianinkatu 6, tel: A B282, tgm:
ericssons-helsinki

Sverige

Telefonaktiebolaget LM Ericsson
Stockholm 32, tel: 190000, tgm:
telefonbolaget

AB Alpha Sundbyberg, tel: 28 26 00,
tgm: aktiealpha

AB Ermex Solna, tel: 27 27 25, tgm:
elock

AB Rifa Ulvsunda, tel: 26 26 10, tgm:
elrifa

AB Svenska Elekironrér Stockhelm 20,
tel: 4403 05, tgm: electronics

L M Ericssons Driftkontrollaktiebolag
Solna, tel: 27 27 25, tgm: powers

L M Eriessons Svenska Forsdljnings-
akliebolag Stockholm, Kungsgatan
33, tel: 22 31 00, tgm: ellem

L M Ericssons Métinstrumentaktiebo-
lag WUlvsunda, tel: 262600, tgm:
elmix

L # Ericssons Signalaktiebolag Steck-
holm 9, tel: 1901 20, tam: signal-
bolaget

Mexikanska Telefonaktiebolaget
Ericsson Stockholm 32, tel: 19 00 00,
tgm: mexikan

Sieverts Kabelverk Sundbyberg, tel:
28 28 60, 1gm; sievertsfabrik

Svenska Radioaktiebolaget Stockholm,
Alstrémergatan 12, fel: 22 31 40,
tgm: svenskradio

ASITA

India

Ericsson Telephone Sales Corpora-
tion AB Calcutta, P, O, B, 2324, reg.
mail: Caleutta 22, 5 Commissariat
Road, P. ©. Hastings, tel: South
2165, tgm: inderic-calcutta

Indonesia

Ericsson Telephone Sales Corpora-
tion AB Bandung, Djalan Dago 151,
tel: 2135, 1gm: javeric-bandung

Liban

Telefonaktiebolagel! L M Ericsson,
Technical Office’ Beyrouth, Rue du
Parlement, Immeuble Bisharat, tel:
162, tam: ellem-beyrouth

Tirkiye

Ericsson Tiirk Ltd. Sirkeli Ankoro,
Ziyah Gokalp Cadd. 5/2, tel: 28 379,
tgm: ellem-ankara

AMERICA
Argentina

Cla Sudamericana de Teléfonos L M
Ericsson S. A. Buepos Aires Bel-
granc 894, fel: 332071, tgm:
ericsson-buenosaires

Corp. Sudamericana de Teléfonos y
Telégrafos S. A. Buenos Aires, Bel-
grano 894, ftel: 332071, t1gm:
carlefe-buenosaires

Cla Argentina de Teléfonos S. A.
Buenos Aires, Perd 263, tel: 305011,
tgm: cecea-buenosaires

Cla Entrerriana de Teléfonos 5. A.
Buenos Aires, Perd 263, tel: 305011,
tgm: cecea-buenosaires

Cla Comercial de Administracién
S. A. Buenos Aires, Perd 263, tel:
305011, tgm: cecea-buenosaires

fndusirias Eléciricas de Quilmes §. A.
Quilmes FCNGR, Eva Perén 1090,
tel: 203-2775, tgm: indelqui-bue-
nosaires

Brasil

Ericsson do Bresil Comércio e In-
dustria 5. A. Rie de Janeiro, C. P.
3601, tel: 43-0990, tgm: ericsson-
riodejaneiro
$3o Paulo C.P. 5677, tgm: ericsson-
saopaulo

AGENCIES

Iran

Irano Swedish Company AB Teheran,
hiaban Sevom Esfand 201—203,

Electricité el Mécanique Suédoises
Bruxelles, 56 Rue de Slassart, fel:
111416, tgm: electrosuede-
bruxelles

Gréce

»ETEP», 5. A. Commerciale & Tech-
nique Athénes, 41 Rue W. Chur-
chill, tel: 31 211, tgm: acter-athenes

Ireland

E. €. Handeock, Lid. Dublin, C 5.
Handcock House, 17 Fleet Street,

tel: 76 534, 1gm: forward-dublin

Island

Jehan Rénning H/F Reykjavik, P.O.B.
883, ftel: 4320, tgm: rd&nning-
reykjavik

Schweiz

RIBAG — L M Ericsson Generalver-
tretung Basel 9, Turkheimerstrasse
48, tel: (061) 38925, tgm: ribag-
basel

ASILA

Burma

Vulcan Trading Co. Ltd. Rangoon,
P.0O.B. 581, tel: 5.878,1gm: suecia-
rangoon

China

The Ekman Foreign Agencies Lid.
Shapghai, P.O.B. 855, tel: 16242-3,
tgm: ekmans-shanghai

Hongkong

The Swedish Trading Co. Lid. Hong-
kong, Prince's Building, lce House
Street, tel: 20 171, tgm: swedetrade-
hongkong

Indochine (Viet-Mam)

Compagnie Internationale de Com-
merce Saigon, P. O. B. 204, fel:
20253, tam: intfercom-saigon

Irag

Swedish Oriental Company AB Bagh-
dad, Mustansir Streel, 5A/38, tel:
84819, tgm: swedeorient-baghdad

tel: 36761, tgm:iranoswede-teheran
Israel

Jos. Muller, A. & M. Haifa, P. Q. B.
243, tel: 3160, tgm: mullerson-haifa

Japan

Gadelius Co. Lid. Tokyo, Shiba Park
No. 7, Minato-ku, tel: (43)-1847,
tgm: golicus-takyo

Jordan

H. L. Larsson & Sons Lid. Levant
Amman, P.O.B. 647, tgm: larson-
hus-amman

Liben

Swedish Levant Trading B8eyrouth,
P.O.B. 931, tel: 6142, tgm: skefke-
beyrouth

Malaya

Thoresen & Co. (Malaya) Ltd. Singa-
pore, P.O.B. 653, tel. 6818, 1gm:
thoresenco-singapore

Morth Borneo

Thoresen & Co. (Borneo) Ltd. Sanda-
kan, P. O. B. 44, tgm: thoresen-san-
dakan

Pakistan

Vulcan Trading Ce. (Pakistan) Ltd.
Karachi City, P. O.B. 4776, tel:
2506, tgm: vulcan-karachi

Philippines

Koppel (Philippines) Inc. Manila,
P. B. 115, fel: 3-37-53,

tgm: koppelrail-manila

Saudi Arabia

Mohamed Fazil Abdullah  Arab
Jeddah, P.O. B. 39, tel: 405, tgm:
arab-jeddah

Syrie

Georgiades, Moussa & Cie Damas,
Rue Ghassan, Harika, tel: 10289,
tgm: georgiades-damas

Thailand

Thoresen & Co. (Bangkok) Lid. Bang-
kok, (Radio and Electric Appliances
Dept.) Wat Yanawa, fel: 30730,
tgm: thoresen-bangkok

Tirkiye

Genel Sanayi Techizati T. A, O.
Istanbul, P, K. Galata 1455, tel:
44510, tgm: teloh t-istanbul

The Ericsson Groop

Empresa Sul Americana de Telefones
S. A. Rio de Joneiro, C. P. 4654_-. lel:
43-0990, tgm: emsulatel-riode-
janeiro

Canada

Ericsson Telephone Sales of Canada

td, Montreal 2, Quebec, Castle
Building, 1410 Stanley Street, fel:
LANcaster 8169, tagm: caneric-
montreal

Chile

Cla Ericsson de Chile S, A. Santiago,
Casilla 10143, tel: B6025, tgm:
ericsson-santiagodechile

Colombia

Cla Ericsson Lida. Bogotd, Apartado
Aéreo 4052, tel: 11-100, tgm:
ericsson-bogota

México

Cla Comercial Ericsson S, A, México
D. F., Apartado 9958, tel: 18-12-14,
fgm: coeric-mexicocity

Teléfonos de México 5.A. México D.F.,
Paseo de la Reforma 107 Bis, tel:
21-91-00, tgm: telmex-mexicocity

Perd

Cla Ericsson S. A. Lima, Apartado
2982, 1el: 34941, 1gm: ericsson-lima

Soc, Telefénica del Peru, S. A,
Arequipa, Casilla de Correo 112,
tam: felefonica-arequipa

United States of America

Ericsson Telephone Sales Corpora-
Yion New York 17, N, Y., 100 Park
Avenue, fel: Murray Hill 5-4030,
tam: erictel-newyork

The MNorth Electric Mfg. Co. Galion,
Ohio, 501 South Market Street, tel:
24201, tgm: northphone-galionohio

Uruguay

Cla Ericsson S. A. Moptevideo, Uru-
guay 1258, ftel: B 4433, ftgm:
ericsson-montevideo

Venezuela

Cla Andnima Ericsson Coracas,

Apartado 3548, tel: 57467, tgm:
ericsson-caracas

AUSTRALIA & OCEANIA

Auystralia

L M Ericsson Telephone Co. Pty. Lid.
Melbourpe C 1 (Victoria), Kelvin Hall
55 Collins Place, tel: Cen. 5646, tgm:
ericmel-melbourne

AFRICA
British East Africa

Transcandia Ltd. MNairobi, Kenya,
P.Q. B. 5933, tel: 3312, tgm: tran-
scandia-nairabi

Egypt )

Swedish Industries Cairo, P. O. B.
1??.1. tel: 51408, tgm: ecoproduct-
cairo

Ethiopia

Swedish Ethiopian Company Addis
Abeba, P, O, B. 264, tel: 1447, igm:
eliocomp-addisabeba

Mogambique

J. Martins Marques Lourengo Marques,
P. O. B. 456, tel: 5953, tgm: fins-
margques-lourengomarques

Tangier

Elcor 5.A.Tangier, Francisco Viloria 4,
tel: 2220, tgm: elcor-tangier

Union of South Africa and Rho-
desia

Reunert & Lenz, Ltd. Johapnesburg,

P. O. B. 92, tel: 33-5201, tgm:
rockdrill-johannesburg
AMERICA
Bolivia

Johansson & Cia, 5. A. La Poz,
Casilla 678, tel: 2700, tgm:
johansson-lapaz

Costa Rica

Tropical Commission Co. San José,
Aparlado 661, fel: 3432, tgm:
troco-sanjose

Curagao M. W. I.

S. E. L. Maduro & Seons, Inc. Curagao,
P.O.B. 172, tel: 1200, tgm: ma-
durosons-curagac

Republica Do

Ecuador

Ivan Bohman & Co. Guayaquil,
Casilla 1317, tel: Ceniro 208, tgm:
b guayaquil

Cuatemala

Mils Pira, Guatemala City, Apartado
36,tel. 3311, tgm: nilspira-guate-
mala

Haiti

F. Georges MNaudé Port au Prince,
P. O. B. A 147, tel: 3075, tgm:
nodeco-portauprince

Honduras

Cla de Comisiones Inter-Americana,
S. A.Tegucigalpa D. €., P.O.B. 114,
fel: 15-63, tgm: inter-tegucigalpa

Jamaica

Morris E. Parkin Kingston, P. O, B.
354, tel: 4077, tgm: morrispark-
kingston

Micaragua

l. R. E. Tefel & Co. Ltd. Managua,
Apartade 24, tel: 387-1169, igm:
tefelto-managua

Panama

Productos Mundiales, 5. A. P 3
R. P., P. O.B. 2017, tel: 22003,
tgm: mundi-panama

Paraguay

H. Petersen 5. R. L. Asuncién, Casilla
592, tel: 268, 1gm: pargtrade-asun-
cion. (Agent of Cla Sudamericana
de Teléfonos L M Ericsson 5. A.
Buenos Aires)

El Salvador

Dada-Dada & Co. San Salvador,
Apartado 274, tel: 4860, 1gm: dada-
sansalvador

Surinam

C. Kersten & Co. N. V. Paramaribo,
P.O.B. 216, tel: 2541, tgm: kersten-
paramaribo

AUSTRALIA & CCEANIA
New Zealand

Garcla & Gauti

Trujille, A pa

tel: 3645, tgm:



