






























































































































































































































































































































































]’-jg_ 4 X 4826
Wall instrument from 1881

with magneto gencrator and polarized bells

Fig. 5 X 4827
Wall instrument from 1882

with magneto generator and polarized bells
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Therr efforts were now concentrated on finding o substitute for what hiaud
been lost of the home market and their work was amply rewarded. Instruments
and other telephone material had been exported alveady in the eighties in
the first place to the Scandinavian countries and Russia; soon England with

the Ericsson

colonies, Holland and other countries jomed as customers t
company, The set-backs in Sweden acted as a strong incentive; branch offices
were set up in St Petersburg and London, in the first mentioned city in con-
nection with a factory, efficient representatives were obtained i other important
centres abroad, and the propaganda for the Eriesson products was intensified

hased on the secure foundations of superior quadity and low prices,

It is not my intention to give a detatled account of the results of this aggressive
export drive. A few lines from an article in the jubilee publication, 1887—1912,
issued by the Swedish General Export Association may, however, be quoted as
they very concisely illustrate the wide distribution of the Ericsson telephones
“If, furthermore, we add that Ericsson telephones are used in Persia and
Korea, in Punta Arenas at the Strait of Magellan and on New Caledonia, on
the Faroe, Fiji, Canary and Bermudas Islands as well as by the Emir of
Afghanistan it should not be too presumptuouns to assert that there are few
points on the earth so remote that these telephones have not penetrated thither,
The vital importance of the export for the Ericsson company will be clear from
the fact that during a succession of vears the value of the material exported
from the Stockholm factory every year has amounted to between So and go Y
of the total production volume. ™ Since these lines were written the conditions
in all markets have, as known, been substantially changed, particularly as a
result of the world wars, and the export targets have been considerably reallo-

cated.

On February sth 1912 instrument number 1,000,000 was completed, a very
illustrious quantity it was thought at the time; it was a specimen of the old
well known desk type with catalogue number 375 famous the world over, It

is preserved in the company’s collections.

The subsequent millioms were passed as follows: February Sthoagz26 (2 mill.,
December 7th tggo (3 milly and May 25th rgg8 (3 mill.). In recent vears
the production rate has increased so rapidly that not more than four years had

elapsed before a further million, the sth, had been completed,

Now, if we were faced with the task of specifying which tvpes of instruments
in various modifications are included i this quantity of five millions produced
by the Swedish Ericsson Company in the course of nearly 75 vears, the answer
must be that such a specification would [l a catalogue with a considerable
number of pages. The mtention m this article 1=, however, only to cast a
glance back on the development of the telephone instrument and in doing so
draw the attention to a few more fannhar tyvpes of special interest.

When L M Eriesson started to manufacture telephones e did not make it
on the usual Bell tvpe pattern with a straight rod magnet hut on the Siemens
robust but rather heavy type with horseshoe magnet. The latter was superior
to the Bell type with regard 1o strength as well as to sound quality, which
was very important as the telephone served not only as receiver but also as
transmitter ; in this respect the Bell tvpe was rather feeble. A telephone system
m those days consisted of a single Tine wire with a telephone and an earth connec-
tion at each end. Calling was carricd out by means of a trumpet or a whistle
which operated the diaphragm of the transmitter over a hammer. Figs. 2 and 3
show what the first Ericsson wall and desk instruments looked like, In Sweden
such telephones were never used in public systems; in certain other countries,
for imstance Germany. they existed as subscribers’ sets far into the eighties,
When Ericsson 1879 had designed a light hand telephone with horseshoe
magnet, which has been used well up in recent yvears, this type was utilized as

receiver whereas the Siemens tvpe was retained as transmitter,



Fig. 6
Desk set model 1884

L M Ericsson’s first
with handset, 1802

desk

X 4528

N 4824

instrument

An important step forwards in telephone engineering was taken when trans-
mitters satisfactory in practical use were designed, Iricsson completed the first
transmitter, referred to as a spiral transuntter, in the beginmng of 1880
it proved superior to the American Blake transnntter which was most coni-
monly used at that time and which was also used i the Bell telephone systems
in Sweden, In the beginning of 1881 Eriesson's wall set had the appearance
shown i g, 4 and he then triumphed over the Bell Company in @ competi
tion for the telephone system in Gavle which was the first public system in Swe-
den apart from the Bell systems mstalled the vear before mo Stockholm and
Gothenburg, In doing this he put a defimite stop to further expansion of Ameri-
can telephones in Sweden outside the existing installations of the Bell Company,
The 1881 model was provided with  transantter, receiver, nduction coil,
polavized hell with twao gones, magneto generator and a0 cradle which was

closing or breaking the transnitter current,

The mmstrument which was completed 1882, g, 5, mcluded a battery box
whereas the generator and the bells had been rewrranged m more suitalile
positions, Ericsson had now produced an instrument applicable i widely ex-
tended telephone networks, Tt was coded 3010 m the catalogue and was referred
to by Ericsson as a pulpit type; it was the prototype for all s subsequent
wall models, In the course of time the model was more or less extensively
modified with regard to dimensions, equipment and ornaments accordmg to
the requirements and wishes of the customers and according to nnprovements
and revisions of the components. The original fundamental idea was, however,

as a whole preserved.

Even at an early stage Ericsson endeavoured by carvings, ornaments &c and
a high finish to give his models a more attractive appearance than those of
American origin, This kind of style 15 not relished nowadayvs but i the
cighties and nineties such fancies were very much appreciated and the success
of the Ericsson madels was perhaps not only due to the high quality but also
to a certain extent to the appearance and finish, Certain foreign manufacturers
also tried to copy the Swedish models although often enough with doubtful

SUCCESs,

ATl instruments based on the prototype No, 301 and its nunierous modifications
had a wooden frame work, initially of alder root veneered birch but fairly
s00m of solid walnut or for tropical countries teak, After a few vears the spiral
transmitter had to give way for the carbon rod transmitter based on Hughes
theories for microphone contacts and for which a patent was filed 1885, After
the appearance of the carhon granule transmitter, subject to several patents
the first 1888, this was gradually developed and imtroduced on all models
mcluding the handsets.

The development of an instrument suitable as o desk set which could be
considered as an equivalent to the wall instrument No. 301 did not materialize
so quickly, In 1884, however, an idea occurred to Ericsson which, when it was
put mto practice, became a great success and very much contributed to making
the TEricsson telephone world famous. A distinguishing  feature of the old
desk set No. 375, Ilig. 6, was the odd design of the generator magnets which
were shaped as a supporting irame; otherwise the mstrument had no cover
whatsoever amd it was, therefore, often referred to as the skeleton type. Be-
fore the handset had received a shape suitable for use by the subseribers, No,
375 was equipped with a spiral transmitter and hand receiver in conformity
with the wall mstruments: when the carbon granule transmitter and the
receiver with ring magnets instead of horseshoe ngnets iad been developed
at the end of the eighties amd these components had been mcluded o the
handset this was mtroduced as an integral part of the desk mstrument, Fig,

A
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Fig. 8 X 6707
L M Ericsson’s first wall instrument
with handset, from 1893

Left with handset placed at the side of the
instrument, right resting in a cradle switch.

Fig. o X THi4
The main outlines of the development
of the L M Ericsson handset from 1884
to 1947
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The handset was, however, not only used on this instrument but also gradually
on the various types of wall instruments: on certain types it was suspended
m the switch hook on the side of the mstrument, [Fig, 8 leit, on others it was
placed horizontally on a cradle switch which operated the required switch-over

device, Fig. 8 right,

The handset can be consulered as dating from the same tune as the desk
mstrument and has served as model for all similar constructions in actual
use for the same purpose produced by other manufacturers and a separate
chapter ought, therefore, to he devoted to this ivention, The Instory of its
origin and development has, however, been deseribed i detail by Gustaf Coll
berg in “Eriesson Review ™ of 1923 and it will, therefore, suifice to mention
that its use mitially was very much limited. The first transmitters of the spi-
ral and earhon rod variety operated satisiactorily enly i a stationary position
and were not, therefore, suitable i a handset, the purpose of which when
all 15 sand and done was mobility, In addition the horseshoe magnet receiver
wis rather heavy and bulky and it was consequently neither suitable nor

sufficiently attractive for subscriber’s sets. On the other hand  there was

1747




Fig. 10 X 6715
Left, L M Ericsson's desk instrument

model 1901

Right, Torbern Gruts’ wall instrument,

model 1902, for central battery system

Fig. 11 X 4830
L M Ericsson’s adjustable transmitter

arm, from 1902

nothing to prevent the switchboard operators to use the handset in conversation
with the subseribers; they could receive detailed nstructions how to handle
it correctly, But when, as mentioned above, these disadvantages had been

+

ansmitter and the receiver, it was a

climinated by the new designs of the
definite success, It was very popular indeed among the subscribers and more
than one telephone admimistration 15 said to bhave charged extra for a sub-
seription of a handset instrument, which probably was willingly paid. Gradually
the fixed transmitters with hand receivers were superseded by handsets and
to-day it should be a very rare occurrence to come across an instrument with

a hxed transmitter - something hike a modern telephone system.

The handset has of course heen revised from time to time in various respects;
further details of this will be found in Collberg's article mentioned ahove.
Particularly the transmitter, the most important part, has heen the subject
of a persistent development work in order to improve the transmission, pre-
vent disconnections in the circuit in certain positions of the transmitter &c.
It should also be mentioned that the transmitter alvearly at an early stage was
made i the form of a closed loose capsule which could he mserted in the
receptacle m one end of the handle, On the whole the handset has retained
its original shape from the nineties until 1031 when phenolic resim was n-

troduced as material for the instrument case as well as the handset, see Fig. o.

In the beginning of the century fashions were changimg and this also reflected
on the shape of the telephone mstruments: the fancies and ornaments of the
previous decade gradually Tost their attraction, the clean lines and the plain
surfaces became more and more appreciated, one mportant factor no douht
hemng that ”h'_\' Were edasier to 1\\'1']! frec from dust. LM Eriesson himself had
found it advisable to meet this change m fashion by designing an instrument
with flat sides of sheet metal and top and base of wood, Fie, 10 left. This instru-
ment was preferred to model 375 by many customers such as the Danish tele-

phone companies,

The mtreduction of the central battery system i telephome systems during
the first decade of the 20th century gave an impulse to the design of new

types of mstruments, as no magneto generators or calvanic cells were required
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Fig. 12
Telephone instruments from 1900

left, wall ser; righr, desk set

Desk instrument with dial, model 1922
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The two first instruments for such a system were wall sets, on> drafted by
Iiricsson, the franie of the other designed by the architect Torbern Gruts, Fig.
1o right, both in wooden cases. Ericsson's maodel was drawn for the central
battery system in Hague whereas Grats’ Iay-out was intended for Allmanna
Bolaget's mstallations in Russin and was made on behall of this company :
the instruments were of course manufactured by Eriesson, On the Hague
mstrument an arrangement was made which as far as is known never has
been applied on any other instroment, It s true that an American model was
marketed provided with a transmitter arm capable of beg turned vertically
permitting adjustment to the speaker’s convenience, but this model had the
disadvantage that the transmatter diaphragm would take upp different angles
to the vertical plane, Ericsson made an arrangement for the sime purpose
only more ingemonslv, As will follow from Figo 11 the transontter does not

deviate from vertical in any position of the arm,

The central battery svstem gradually gamed considerable ground and new
mstruments for this system was made, wall sets as well as desk sets, Fig, 12,
These mstruments had deep drawn black enamelled mild steel eases. The
ornaments on the plain black sides were hnited to a few narrow vellow lines
to which sometimes were added  transters with national or city  armorial
hearings, the name of the customer &c. The same kind of instruments were
al=o applicable in nstallations with distribution systems of which Ericsson

carried out a few hefore automatic operation was introduced,

In the begimning of 1920 the first of Ericsson's antomatic eschanges were put
mto operation and it was conscquently necessary to supply instruments with
dials. No o ospecial nstruments for dial operation were, however, designed at
that time although dials were available. This problem was solved by fixing
the required dial on the case of a central battery mstrumeat, Fig. 13, From
technical point of view this solution was quite satisfactory. but it was never-
theless not a very happy one as it gave an impression of a nlieshiit. Consider-
able efforts were unsuccessiully spent during the following vears to master the
problem of creating an mstrument which would appear as attractive with as

without dial,

In the hegmming of 1031 a4 suggestion was, however, put forward, which

differed radically from the old design with regard to shape as well as ma-



Fig. 14
1931 telephone instruments

left, wall set; right, desk set

Fig. 15
1947 telephone instruments

left, wall set; right, desk set

f— YT

X 6716

X 6717

terial. After a careful and very eritical examination i different respects the
suggestion was adopted and Eriesson had now obtained o tvpe of instrument
which not only met the requirements of the company but also was favourably
received all over the world and by now about 2000000 sets have been shipped.
It was the bakelite desk set, now well-known evervwhere, Fig. 14 right. All
exterior components of  the mstrument are moulded o phenolic resin, the
case and the handset handle as well as the caps over the receptacles for the
transnitter and receiver insets. The mstrument constitutes a very complete
harmonie unit, more than has been the case with any previous telephone mstru-
ments. The active components had to a certain extent to be redesigned i order
to be accommodated under the case; any deterioration of the trans=mission
properties has naturally not been allowed. The bakelite desk set was soon

followed by a wall mmstrument in the same material, Figo 14 leit,

Ahout 20 vears have now elapsed since the creation of these instruments;
during this time no essential alterations have been made with reference to the

exterior, only minor modifications,
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Gas Control on Telepilone Cables

G ABERG,

108

TELEFONAKTIEBOLAGET L M ERICSSON, STOCKHOLM

U.D.C. 621.315:2TT.4
The method of controlling the tightness of the cable sheathing in a telephone
network by the application of a continuous over-pressure to the cable has been
employed by numerous telephone administrations for many years past. As far
back as the 1930s L M Ericsson began to apply this system to the installations in
Mexico for which purpose the company developed certain methods of its own,
and also special materials and tools. A brief report on the method and its appli-
cation in Mexico together with a description of the novel features recently intro-

duced in this branch are given in the following pages.

I. Historical Notes

Gias control has heen adopted by a number of telephone administrations uite
mdependently of one another, It was the AT.&T., the leading  telephone
comcern in the UL S0 AL that took the initiative in this respect however, Since
the carly 19305 the AT.&T, has adopted  the practice of placing all inter-
urban cables under gas control when mstalling them.

The emplovment of the methad in urban networks with their numerous short
and relatively small cables is accompanied by complications and increased costs,
Fror this reason 1t has not been o widely adopted i urban as in interurban
networks, since it was primarily necessary to protect the expensive interurban
lines carryving a heavy traffic, the relatively cheap urban cables with their

hehter trafiie bemng of secondary importance,

The =]r1'L‘i1!| comditions encountered, however, }:t'lr\it]:'li [. M Eriesson with an
meentive to mtroduce gas control i the urban networks in Mexico, and the
network in Mexico City is probably one of the first in the world in which the
nmethod has been emploved ona relatively wide scale,

The further development of the method which has now heeome better known,
coupled with the more exactmg demands vegarding operating veliality not
only Tor interurhan, but also for arban telephone cables, have heen accompanied
by o steadily inereasig mterest i ogas control. In addition, the exceptionally
high prices for cables rulimg at the present tmie, together with constantly
risimg wage riates have further stimulated interest i the mamtenance of the
cable network as regards the veduction of replacement material to a mmimum
anil keeping the labour costs at the lowest possible Tevel,

II. Bricf description of the method

General

Although the methad and the problems associated with it have already heen
deadt with at length elsewhere (see ibliography ) o brief account of the nature
of gas control is given here. The deseription is Timited 1o continnons gas control,
hiowvever, that 1s to say. @ form of control in which the over-pressare is maim-
tumed e the cable contimuously, On the other hand, that form of gas control,
very important i itself, which comprises the tenporary application of an over-
pressure for the purpose of determining whether a soldered joint is leak-proof

or for drving out a damp cable, ete., 1s not deseribed,

The contimuous gas control of cables consists i the application of an over-
pressure to o cuble section which is hermetically sealed at the ends. The over-
pressure contimues until a leak oceurs in the leard sheath. The pressure in the
cable will then full more or less rapidly, depending upon the quantity of gas

i the section, the pneumatic resistance of the cable and the size of the leak:



e

Fig. 1 X 4831

Pressure curve for fault localization

The section should be arranged in such a way that even when a large leak
occurs, sufficient time will clapse hefore the over-pressure falls to zero to
enable an alarm to he given and the faale localized and provisionally repaired
at least. IF the cable 15 too short and small to permit the forming of a gas
section of adequate dimensions, it may be permanently connected to one or
nmore gias containers or compressors which feed gas into the cable automat-
ically when the pressure drops. Thus, the over-pressure in the cable prevents
moisture from penetrating mto the latter and destroving the insulation, in
the same way as over-pressure in the blood prevents bacteria from entering
the Taman body.

The Alarm System

To continue the :111.‘L]n§.{_\-‘: gis control offers no counterpart to the t.‘lJ.‘l;;:'u]Fl—
tion of the Dlood which stops the flow of the latter, however, Thus, in the event
of a fault an mipulse must be sent out so that the necessary precautions can he
taken to prevent the pressure falling to a dangerously low value, This mpulse
s produced by allowing a pressure sentinel of some form or other to close
an alarm cirenit when the pressure drops to a given value. These sentinels
are installed along the gas seetions, Pressure sentinels are constructed in
different forms, some of which are designed for placing outside and others

inside the cable.

When the gas is fed i automatically from a gas container or compressor the
alarmn s sent out m connection with this supply.

Fault Localization
It is not sufficient merely to know that an alarm has been sent out by a certain
oias section, however, The fault must be localized i time to allow the cable

to be repaired hefore the pressure drops to zero,

Some idea as to the position of the fanlt can be obtained by localizing the
pressure sentinel which first gave the alarm. The closer the pressure sentinels
are placed to one another, the more accurate will be the resulting indication,

To go a step further, use is made of the pressure eonditions along the cable.
With the help of a portable manometer the pressure is measured at certain
points at which valves have been soldered in for this purpose from the outsct.
A pressure curve is plotted the lowest point in which will indicate the
approximate position of the fault, Fig. 1.

When the gas is fed in automatically the quantity of gas supplicd will provide
a rough assessment of the distance from the fault.

In this manner the fault in a heavy paper-insulated cable can be ascertained
to within about 100—300 m. Various methods are adopted for determining the
position of the fault more accurately such as special pressure gauges, the
connection of gas Tlow indicators, the use of tracer gas, etc. Fal localization
is carried out by coating the suspected part of the cable with soapy water.
The gas flowing out will then produce soap bubbles over the fault and thus
indicate its exact position,

Summary

It may be said, therefore, that gas control consists in the following

1. An over-pressure 1s applied to a hermetically sealed cable section, This
over-pressure prevents the damp outer air from penetrating mto the cable
il a fault occurs in the lead sheath.

2. On the occurrence of a fault the pressure in the cable falls, whereupon
an alarm is sent out to the service staff,

3. The fanlt is localized by observing the gas pressure and the flow conditions
in the faulty section.

Thus, the purpose of gas control 15 not to prevent faults in the lead-sheath—

for which other measures must be adopted—but to prevent moisture penetrating

into the cable and causing breakdowns in service.
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I11. Gas Control in Mexico

General

The cables i Mexico City have frequently given rise to trouble due to faults
m o the lead sheathing which permit moisture to enter the cable and thus
mterrupt the service, The causes of these faults are of numerous kinds—such
as strong clectrolyvtic action, carthquakes, soil conditions, ete. Furthermore,
matters are ageravated by the climate in view of the fact that faults arising
durimg the dry scason are not as a rule noticeable until after the first or second
rainfall at the beginning of the rainy season when they all become apparent
at the same time instead. In erder to rveduce the percentage of faults and,
first and foremost, to prevent the accumulation of fanlts which make their
appearance at the beginning of the rainy season, it was proposed during the

19305 to {1l the cables with gas.

For this purpose a start was made with the junction cables as was (uite natural,
since these cables present very much the same problems s the interurban
cables, Moreover, it was the junction cables that primarily required protection
against interruptions in service as they carry the heaviest traffic, and a serious
fault on one of these cables may entail a breakdown of the whole telephone
service,

After studies carried out at the AT.&T. 1 1938 the planning of a gas control
svatem for the junction cable network was started, The first section was placed
i service i 140 and the whole of the junction cable network was under
control by 1947, Smee 1940 all new junction cables have been equipped with
cas control. When interconnection service was arranged in 1948 all the
mtercommection cables were put under  gas control, Since the number  of
automatic exchanges in Mexico City amounts to 19 at the present time, the
junction- aed interconnection cables represent i considerable part of  the
network.,

Fven before the gas-filling of these cables had heen completed, gas-filling of
the primary network had been put in hand. By the end of 1931 all junetion-,
mterconnection- and  primary cables in the Teléfonos de México (TDM)
system had heen gas-filled. The progress made is shown by the following

fngures ) )
: kms of gas-filled cable in
the ETE's (TDAM's) netwark

i Mexico City

T e 285
O 128.5
1 107.3
T B 208.0
[ T T e e 48000
TUET  commmes smmmme s wommmsmas R e .. 3180

Gas control has also been successfully adopted in certain provineial  towns,
although on o smaller scale, Tts employment has in most cases been dictated
by special problems, such as long junction cables the nuuntenance of which
entailed difficulties,

The installation and operation of the gas equipment i Mexico have been
carried out m oan extremely efficient manner from the outset hy the engineer.
[enicio Cervantes B. of the TDM.

Materials, Tools and Instruments
Materials

(ras

The gas nsed must not affect the paper, copper or lead. Moreover, it should
be cheap and must be available in o dey condition. In Mexico oil-dried nitrogen
gas is usually employed and is delivered by the factory in an adequately dry
condition. (1) In small networks or places where nitrogen gas is not obtainable
dry air s used,



Fig. 2

Pressure sentinel VAF 1801

X 6710

The working pressure in the cables is 0.7 atm, The alarm pressure is 0.5 atm.
When gas-filling is adopted the pressure is increased in order to save time.
but preferably not above 1.0 atm, and never above 1.4 atm, to prevent damage
to the cable. The tendeney is m favour of lower working pressures.

Ialzes

These are usually motor-car valves modified with a view to the method of
fitting them. A hole is drilled in the sheath with a special drill, the valve then
heing screwed into it and soldered tight,

Pressure Sentinels

The pressure sentinel ["AF 1801, Fig. 2, for mounting outside the cable, is
mainly emploved m Mexico, Here, the effective pressure is the difference
between the pressure mmside the cable and the atmospheric pressure, that is to
sy, it is not necessary to adjust the pressure sentinel for varying heights
above sea level, which is an advantage in Mexico where great differences
m height exist. On the other hand, changes m atmospheric pressure due to
varying weather conditions operate i such a1 way that when the barometer
15 high, the alarm is given somewhat prematurely and vice versa. Since
fluctuations of this kind are of small amplitude at ligh altitudes, no troubles
due to this cause have been experienced in Mexico City which lies at an

altitude of 2,200 m above sea level,

Material for the production of gastight pligs
Certain special materials are required for this purpose, such as anhydrous
heeswax, asphalt, filling plugs, ete, The manner i which these materials are

used 15 deseribed below,

Connection tubes, coclks

In order to connect up two cables as far as the gas flow s concerned, a lead
pipe with a ' external- and 47 mternal diamieter 1s soldered tightly to the
lead sheathing of the cables, To enable a given cable to be separated tempo-
rarily from the remainder, an intermediate cock 15 mserted in these connecting
pipes. A cock of this kind is also mserted i the lead pipmg. which shunts
certain plugs in a gas section. With this arrangement, in the event of cable
faults the cocks can he closed and the section divided up, which hoth economizes
gas and facilitates the localization of faults,

Tools, Instruments
(ras containers and constant pressire regulators

Standard equipment for nitrogen gas is used.

11T



Fig. 3 X B711

Gas flow indicator L'TP z111

Manowmeter

[For routine measurements a manometer LT P 2057 with a measuring range of
0—1.4 kplem® and an accuracy of 0,02 kpem® is used. A mercury manometer

15 emploved for more accurate measurements,

Gas flow indicator

To determine the direction of flow of the gas at a given point when localizing
faults a gas flow indicator LTP 2rrr, Tig. 3. of the following construction
s used A glass tube is conmected to the cable at two points by two rubber
tubes, these points being at o distance of at least 1.5 to 2 m from one another,
Somie grains of iodine are placed in the glass tube and heated up whereupon
violet Tumes are generated, Owing to the fact that the flow resistance in the
rubber tubes and the glass tube 15 low in comparison with that of the cable,
the gas will flow through the indicator, drawing the violet fumes with it in

one direction or the other,

Cable punip and drying cvlinder

In places where nitrogen gas is not obtainable or where the installation is
cmall, air 15 emploved and s pumped into the cable by means of a cable pump
TP 2oz, Two dryving cvlinders LTF cozr filled with calcium chloride are

comnected i series between the pump and the cable.

Division of the Cable Network into Gas Sections

The form which this division should take 15 dependent upon the character of
the network, Where junction cables 2—1 km in length are in question and
one cable has an insufficient volume to form a gas scction by itself, 4 to 5
such cables must he combmed for which purpose they may suitably be connected
by lead pipes, arranged one after the other or in a loop. Finally, in the case
of primary and secondary cables which spread out in a fan pattern from a
point, the different cables must be connected in parallel at this point. In all
cases the end points of the cables must be provided with a plug as they do

not terminate in gastight hoxes. The plugs are constructed broadly as follows.

Asphalt
Soldering ™

X 6712

Fig. 4
Gastight plug
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Fig. 5 X 4832

Pressure diagram for fault localization
with a gas container

a) The cable is opened up and the sheath removed,

by The cable is pressed together so that the core assumes a balloon shape.

¢y A filling plug is pressed mto the core on each side,

dy Around the latter the lead sheath is pressed together forming two annular
CTOOVES,

¢ A Jead pipe is saldered inoand provided at the top with two holes and
at the bottomm with a drain cock.

1) The tube is rinsed with beeswix,

@) The tube is filled with asphalt,

Iy The tube s =oldercd up agam.

When the different sections have been formed i this manner pressure sentinels
are mstalled at approximately every grd kilometre and valves at about 500 m
:lp:n'i.‘ri'lu- pressure sentinels are placed in suitable manholes or eable chambers,

In the primary network they are located in cabinets or cabinet manholes.

The pressure sentimels are connected  through one aned the same wire m
the cable to an alarm relay mstalled i the nearest attended exchange, where-

upon the section s filled with gas.

Fault Localization
When a fault oceurs in the sheath the pressure falls and the pressure sentinel
nearest to the fanlt sends out an alarm signal, Tt 1 ascertained by bridge

measurement which of the sentmels his sent out the signal, and i this way
a first, very rough approximation of the position of the fault is obtained.

As insulation faults never have time to set in, the exact position of the fault
cannot be determined by bridge measurement in the ordinary way. In place
of it, a pressure curve and gas flow indicator are used. By this means the
fault can be localized with an accewracy which is only limited by the accessibility
of the cable. Thus, when the cable is laid in conduit, the fanlt can he localized

to a certwin manhole span.

FFor armoured cables, two lead pipes are taken from each joint to a hox above
ground at the time the cables are being laid, <o that faults can be localized
to within a cable length,

To trice the fanlt more closely the following method may be adopted. see
Fig. 5. A gas container 1s connected up to one end A of that part of a section
in which a fault has been localized. After stable conditions have been established
the pressure is read off at both ends of the section, /7 and P. The gas
container is then moved to the opposite end B and the constant pressure
regulator is so adjusted that the pressure at A after equilibrium has set in will
he just as great, [, as the pressure at B durmg the previous measurement.

The pressure at B is now taken as P, assuming that the flow is laminar,
the distance from o to the fault will then he
Py—FP

=L - -
Py Pp—2F

IFinal localization is effected with soapy water,

Operating Experience

In Mexico gas control has proved an extremely effective means for preventing
interruption in service and reducing the amount of material and  labour
necessary for the maintenance of the cable network. From the time the junction
ciables were first placed under pressure practically no  breakdowns  have
occurred n these cables. This is particularly mmportant in view of the fact
that all the mterurban circuits also lie in these junction cables,

The improvement as regards reliability in operation is still more apparent
in the primary network. In 1931 when the majority of the primary cables were
gas-filled the number of faulty pairs was only about t/1oth of that recorded
10 years carlier at which time gas-filled primary cables were not i use.

Furthermore, the lower figure relates to o more extensive network.
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The saving m materials 15 obvious since the gas prevents moisture from
enterig the cable. Even if the lead sheath is punctured by electralytic corvo-
ston or a0 workman accidentally drives w pick into the cable, the fault s
restricted to the damaging of the sheath, or at the worst, some of the conduc-
tors are broken off, Consequently, replacement of the cable is only necessary
i exceptional cases and the material required is nsually limited to that necessary

for splicing.

The saving i labour is, however, even more important, From the deseription
of the manner in which a fault 1s localized in a gas-filled cable it will, it is
true, be realized that fault localization may be a lengthy process, but on
the other hand, plenty of time 15 available for the work. When measuring
the position oi a fault due to moisture 1t is frequently only a question of hours
or possibly minutes hefore the moisture can be prevented from entering the
cable, interrupting the service and destroving the cable. This entails a “fire
brigade call ™ in the most unpleasant meaning of the term, with guard duty
and calls at all hours of the day. With gas control, on the other hand, the work
can he arranged in the most efficient manner. Overtime work s scarcely ever
necessary. At the worst, the pressure can be inercased hy pumping in a little

more gas,

Moreover, as already pointed out, in a country such as Mexico with its
pronounced dry and wet seasoms the great advantage is gained that repair
work is more uniformly distributed over the vear. In a network which is not
gas-filled faults that occur during the dry season accumulate and all make
their appearance at the same time at the beginming of the wet period. This
entails an additional strain on the mamtenance staff, heavy repair costs due
to overtime and long mterruptions in the service, In a gas-filled network, on
the other hand, faults are signalled as soon as they oceur, and there 15 no

reason to fear a peak load at the beginming of the rainy season.

In no few mstances gas control has enabled the life of a cable to be appreciably
prolonged. The lead sheath is exposed to phenomena of various kinds which
cause 1t to leak after 20 to 30 vears, or in some cases sooner. These may take
the form of slow-acting electrolvsis or chemical corrosion, intercrystalline
corrosion due to vibration from the traific or other causes. As a rule, a cable
of this kind 15 not worth repairing, it has served its time. If the cable is
placed under pressure, however, it ean continue to be used. The defects in
the lead sheath arve so small that very hittle gas flows out and the filling costs
are insignificant. A parallel may be drawn with a motor-car tyre that 1s not
completely airtight and  requires pumping up from time to time—perhaps
rather more frequently than under normal conditions. In both cases it is usual
to proceed until the tyvre or eable has deteriorated to such an extent that it is
no longer worth while filling it with air or gas.

In the event of floods gas control has proved to be the only means of main-
taining faulty cables in service, An alarm is sent out from the fault hut no
steps can be taken before the water has fallen again. Gas 1s then fed in and
allowed to bubble aut through the hole. There is a loss of gas as long as the
flood Tasts. but this cost 1s of minor importance compared with breakdowns in
operation and the costs resulting if the water were allowed to penetrate into
the cable.

Costs

If the cables are gas-filled at the time of laying them. the installation costs
amount to 1 O—".

- of the total cost of the cahle. The aperating costs are
dependent upon the frequency of oceurrence of faults, A conception of the
saving that can be effected by gas control may he obtained, however, on
comparing the costs resulting from a cable fault located at a manhole, In a
network which s not gas-controlled the fault may lead to the cable going out
of service altogether and to the penetration of moisture to such an extent that
the cable must be exchanged in both directions, In a gas-filled network
fault merely 1mphies that a small quantity of gas will be lost and it will
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become necessary to solder up a hole mn the sheath. In the one case the costs
may easily amount to several thousand crowns, whereas i the other it may

he possible to cover them by a few ten-crown notes.

Moreover, in the first case the fault may possibly cause an interruption m
the service to several hundred subscribers for a whole day or longer. In the
second, no one apart from the staff in charge of the gas section will perceive
that anythimg unusual has occurred.

IV. Development of the Method

The encouraging results achieved in Mexico have provided L MM Ericsson's
network department with the incentive to proceed with the work of developing
the gas control method, From the technical literature on the subject already
published, 1t would appear that interest in gas control is increasing in other
quarters too, The foremost aim s to provide effective protection for the
muportant interurban cables, particularly the coaxial cables, but there 1= also
a marked tendency to extend the svstem's range of use to mclude urban cables.

The problems for which solutions are primarily sought are:
the internal gas sentinel (installed mside the cable),
improved fault localization,
gastight cable boxes in the distribution cabinets, and spreading points, and

the continuouns feeding in of the gas.

The Internal Pressure Sentinel

When, as is the case in Mexico, the cables are mainly laid m conduit or take
the form of overhead cables the pressure sentinels may be located outside the
cable without causing inconvenience, in manholes or on poles, for example.
In the case of armoured lead-covered cables, however, the external pressure
sentinel entails numerous difficulties. It must be placed in an accessible position
above ground, such as on a concrete pillar to which a gas connection from
the cable must also be laid. Since a pillar of this kind cannot be placed in any
position indiseriminately, these gas connections may be long and expensive
to lay. Consequently. it is preferable to employ a pressure sentinel which can
be installed inside the cable,

For the same reasons advanced in connection with the external pressure
sentinel, it 1s also desirable to eliminate the valves for fault localization which
are placed at approximately 500 metres apart along the cable. This necessitates
the installation of more pressure sentinels. preferably one at each cable joint,
it fault localization is not to be too unrehiable. It is important, therefore, that
internal pressure sentinels should he available at a low price in order to keep
laying costs within reasonable limits. The engineers Lindstrom and  Jedvall
of the Swedish Board of Telegraphs have solved the problem in the following
manner, The pressure sentinel shown in Figs. 6 and 7 consists i principle
of a glass tube closed at one end, into the walls of which two platinum contacts

11§
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are sealed, A eolunm of mercury is inserted in the tube which is of such a
length that it can short-cireuit the two contacts in a certain position. With a
normal over-pressure i the eable the mercury column s displaced at the
closed end of the tube, When a fault in the lead sheath eaunses the pressure
to fall, the merenry colimn moves towavds the open end of the tube and short-
circuits the two platinum contacts after the pressure has fallen to 4 given value,

The pressure sentinel has been employed in the Danish coaxial cable network
(12) amongst other places, Tt has also heen tested by the Swedish Board of
Telegraphs with satisfactory results (150, It has been patented and is sold by
LM Ericsson under the type designation N 2o,

Improved Faule Localization

The methad generally adopted for the approximate localization of a fault by
means of a pressure curve has been found to possess certam drawbacks. The
desirability of elimiating external pressure sentinels and valves in connection
with armonred lead-covered cables has been referred o above, This excludes
the possibility of plotting pressure curves, Nor is the more accurate localization
of faults with the help of gas flow indicators very satistactory for armoured
cables, since it entails the digeing up of the cable and removal of the armouring
for each test, Furthermore, in the case of coaxial cables, for example, the
resistance to the gas flow is so low that the resulting curve will be very flat
which renders both rough localization from the pressure curve and more
accnrate localization with the gas flow  mdicator more difficalt, The same
conditions exist for an urban cable when the hole is very small. Where there

are i number of small holes it is impossible to obtain a minimum value at all,

This problem has been solved with the help of the tracer gas method and by
measuring the quantity of gas fed mto the cable (gas flow method ) from two

pomts located on either side of the fault.

Tracer Gas Method

The method consists in the introduction mnto the cable of @ tracer gas which
leaks out through the hole and can be located. Various forms of tracer gas
have been proposed and tried out such as mercaptan which can be detected
by o dog specially trained for the purpose (5). The tracer gas most widely
ciploved in Europe s a radio-active gas (such as radon, half life 3.83 days)
which s Tocated by a Geiger-Muller (G-M) counter, The methad of procedure
is roughly as follows (11, 12, 160,

On connecting a contaimer filled with nitrogen gas (or dry air) to one end of the
defective cable, gas flows from the container through the cable and out through
the hole. When stable conditions have heen established radon 1= introduced
into the cable in the form of a plug. This plug flows forward through the
cable at the same speed as the nitrogen gas. The speed is dependent upon the
feeding pressure, the resistance to flow in the cable and the size of the fault.
[t can be calculated when the quantity of gas fed in per unit of time and the
flow resistance of the cable are known. With the aid of o G-M counter it is
possible to follow the course of the plug. Owing to the fact that the lead
sheath acts as a sereen, however, the radiations are appreciably weakened and
1t heeomes necessary to dig down to the cable and place the G-M tube quite
close to the armourimg. The radon gas flows out through the hole at the
faulty point and a clearly marked deflection on the G-M counter can be obtained
even at the surface of the ground,
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Pressure diagram for fault localization
by the gas flow method
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Pressure diagram for fault localization
by the gas flow method

Another tracer gas method has been described recently in Bell Laboratories
Record (18), In this case the tracer gas is Freon 12 (CCLE,) and the seeker
is a halogen detector. The method is specially intended for overhead cables.
The cable is filled with Freon 12 and the detector, which is mounted on a
lineman's chair, is drawn along the cable. When it passes over a leak through
which Freon gas is flowing out, it gives a visible and awdible signal. After
the fault has been located the Freon gas muost he drawn off and nitrogen gas
(or air) pumped in.

Gas Flow Method
If a gas container is connected to one end of a defective cable, Fig, 8. so
that the gas is fed into the cable and the same quantity of gas subsequently
flows out through the leak, assuming that the flow s laminar, the relation
between the pressure, the gas flow and flow resistance is given by the following
equation (29

F—Di=87. %
where P — feeding pressure

P’y = pressure at the faulty point

s = gas flow
¥ = flow resistance/unit of length
x = distance from gas container to the fault.

aoand Pj, are unknown guantities,

In order to be able to solve it is necessary to be in a position to measure s
with sufficient accuracy and also to be able to set out two equations meluding
xand P, The latter will be the case when the gas is fed in from both ends
simultaneously, Fig. 9.

Thus, we have P1_P;:51 roa |

b = . .

P,—P,=5,f(L—x) |

where Poand P, are the pressure for feeding gas into the cable.

If Pl = P;. =P
then s, ra=s, rfL—ux)
L
or PR il
5y -+ Sy

IFor measuring the gas flow s, the engineers Swenson, Petrén and Lidén of
the Swedish Board of Telegraphs have designed an apparatus operating on
the following principle. The flow counter, type LTF 200, is connected to the
gas container and gives an impulse to the counting mechanism each time the
pressure in the container falls by 3 kplem® for example. Thus if the capacity
of the gas container and the number of impulses per unit of time are known,
a very accurate value can be obtained for the gas ilow.

A constant pressure regulator of a new design, tvpe LT 213, is furthermore
nserted between the gas container and the cable, and keeps the feed pressure,
P, within Lmits as narrow as % 0005 kplem’.

A patent application has been filed on the apparatus which 1s sold by L M
Ericsson, It has been tested by the Swedish Board of Telegraphs in combination
with the tracer gas method and has yielded excellent results,

Gastight Boxes

When forming a gas section the cable ends must be sealed. Generally speaking.
the cables terminate in boxes, and the most suitable arrangement wonld
be to have these boxes gastight, Gas control could then be extended right up
to the terminal blocks. Boxes of the conventional types are not gastight,
however, insofar as a capacity for withstanding a constant over-pressure up
to 1 kp/em?® is concerned. Consequently, it has heen necessary to place a gastight
plug in front of each box which has been accompanied by considerable draw-
backs and has rendered gas control impossible in sonie cases.

I57
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Coaxial cable box NDE 95
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It 15 particularly advantageous when gas-filling of a secondary network with
it numerous small cables is in question, to employ gastight boxes at distribution
cabinets and spreading points, Tt has been found that unless gastight spreading
boxes are used for terminating the small cables 1t 1s scarcely worth while to

adopt gas-filling i a secondary network.,

In order to overcome these difficultics much development work has been carried
out by L A Eriesson's network department with a view to producing new
desions for castight hoxes of different tvpes. By way of example the gastight
boxes for coasaal cables, types NDE o5:—NDE 053, Fig. 1o, employved, inter

ali, tor terminatimg all conxinl cables o Sweden may be mentioned,

Continuous Fccding in of the Gas

The method adopted - Mexico consists in the appheation of an over-pressure
to i closed system comprising one or more cables. The enclosed and compressed
ans thus proy wles o gunarantee n atself that an over-pressure which prevents
moisture from penetrating imto the eable will be maintamed for a certain time.
The duration of the over-pressure will depend upon the size of the leak, the
flow resistance in the cable, the working pressure and the volume of the gas
section, If the volmme is very small, the time available may be too short to
enable the fault to be locahzed and repared.

In order to solve this problem a gas container connected to the cable through
A constant pressure regulator has been employed for a long time past. An
arrangement has been devised which sends out an alarm when the pressure
in the tube has fallen to o certain low value, whereupon the gas container

15 changed.

The apparatus mentioned earbier in connection with the gas flow method can,
of course, be used with advantage here. When an urban network 15 to he
placed under control. for example, the flow counter is placed m the M.D.I
and connected up to a part or all of the cables. The counter 1s kept under
datly observation by the AM.D.F. staff. The ahsence of the impulses mmplies
that the cables are free irom leaks. Their occurrence at long mtervals 15 an
imdication of an mmsignificant leak, and a decision must then be reached as to
whether the fault should be repaired or whether the loss of gas 15 <o shght
that it 15 preferable to accept the costs for this loss rather than those entailed
in localizing and repairing the fault.

A sudden increase in the number of impulses per unit of time indicates the
occurrence of a new fault, If the loss of gas is consuderable the fault must
be localized and repaired. Various methods may be adopted for the approximate
locahization of faults depending upon the character and size of the cable
network s these melude the vse of pressure sentinels, pressure diagrams, the
sectioning of the cable network or a combination of two or more of these
methods, More defimite localization s effected with a gas flow indicator, trace
gas and soapy water.

In locahities where mitrogen gas or dry compressed air cannot be obtained at
reasonable prices the gas contaimer may be replaced by a compressor. The air
must then be passed through two or more dryving evlinders to ensure that no
moisture s pumped into the cable. The dryving medium cannot absorh mere
than a given quantity of moisture, however, and must be regenerated in the
course of time. Thus, in the USA two sets of drying eyhinders are used, one
of which is in service while the other is bheing regenerated, The sets are
exchanged automatically (17),

V. Suminary

Gias control offers o relatively new means for simplifving and reducing the
cost of mamtenance inoa telephone network whilst at the same time the
operating rehability s considerably increased. It is very natural, therefore,
that most telephone administrations exhibit great interest in the method. This

mterest has been primarily directed to mterurban and suburban cables hut



there is a growing tendency 1o adopt the method for urban cables also. The
reasons for this are numerous @ the increasing interurban traffic, the employnient
of urban cables for purposes other than telephony Cteleprinters, wired wireless,
emergency alarms ), more exacting demaneds on the part of the subscribers for
operating relialnlity in the case of urban traffic also, and o desire to reduce
maintenance costs. The further work of development aims at improvements
i the fault locahization methods, gistight cable scals pernitting o reduction
in the number of gastight plugs to a minimum, and fnally, better and cheaper
gas control apparatus which will also offer an cconomie justification for the

employment of the method for urban cables carrving o heht traffic,

In spite of the fnet that many problems sull remain to be solved, the desired
end s already o oview: a 1o0o-per cent gas controlled network mo which
mterruptions i the service due to moisture e the cables are msigmiiicant.
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Improved Telephone Headset
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Fig. 1
Telephone headset RLF 20

Fig. 2
Telephone headset RLF 20

in use
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U.D.C. 621,305.613.35;

The telephone headset, type RLF 20, described in Ericsson Review No. 3 /1940,

has been redesigned and is now available in an improved version.

A distinguishing feature of the new version of the L. M Eriesson telephone
headset s the recently developed transmitter arm. Originally a transmitter was
used with a diameter considerably smaller than that of a normal transnutter
inset. The transmitting properties, however, proved not be of the same high
quality as those of the transmitter mset in a handset, and the transmitter arm
has therefore been modified to take a normal transmitter inset, type RLA 10,
The »spoons has been made shorter and straighter and 1s now situated at the
side of the mouth instead of i front, wich is preferable for hygienic reasons,
The lid of the spoon is made of aluminium, which gives the transmitter arm
considerably higher impact strength, The head strap has also been altered,
since the cord in the old version had a tendency to stick in the V-shaped
aperture in the strap and get damaged. This aperture has been replaced by
a large round hole, and the small holes along the length of the strap have
been changed to a continuous slot.

The supporting pad has been altered to a U-shaped ear rest which can be shd
up and down to fit round the car. In this way the headset rests very much
more firmly on the head than previousty. The strap 15 made 10 fit @ normal
shape of head. In order to ensure that the set is securely and comiortahly
mounted, however, the strap should be adjusted by the mdividual <o as to
distribute the pressure equally between the receiver, ear rest and strap. When
properly adjusted to the shape of the head, it will he noticcable how Tight

and comfortable to wear this headset s,

Any suspicion that may be felt as concerns the hghtness of construction is
quickly dispersed when its advantages become apparent, and the operator soon
learns to treat the light headset more carefully than a heavier one. A girl who
1= given a headset that fits the shape of her head and coiffure would not for
a moment consider changing hack to the old, uncomfiortable type of hreastplated
tran=mitter and head harness,



Battery Box for Portable Tclcphone

Instruments
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Fig. 1
Battery box BKY 1111

Fig. 2
Portable telephone instrument

DPA 10—13

WARI4

X 6704

U.D.C. 621.365.721.5

When the L A Ericsson portable telephone instrument DIPPA 1o—13 wis
‘]l_""i_‘_:'lll'fl SONIe VEdrs ago itowis made for a --]n't‘i:l] Ly e of tlt'_\' cell batteries
which did not fit in other tyvpes of mstruments. This battery consisted of two
1.3\ cells commected i series and moulded together inoa block with a base

of 35 = 07t and @ height of 85 i,

The e of a dry eell battery s, as known, considerably reduced aiter long
stovage, To avoul this disadvantage, which is of course particularly apparent
when batteries have to undergo lengthy transport, another solution of the

hattery problem has now been developed.

As evlindrical batteries are to-day produced in almost every country and the
(imensiones now have been standardized, a battery box has been designed
for two such cells. This fits in the space provided for the special battery m

the portable telephone instrument,

As shown in Fig. 1, the battery box is made of transparent plastic material.
The bottom of the box contams a double bent phosphor bronze spring con-
necting the two cells, To effect series connection of the two cells one of them
must be placed upside down as indicated by the instructions on the box. When
the cells have been placed i the box, this 15 inserted i position and the contact
springs an the mstrument make connection with the battery, The battery lid

1= closed and the mstrument is ready for use.

The L A Ericsson portable instruments will in future he supplied with battery
box, but without batteries.

)
e



Lacqucr Tensometer
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Fig. 1
Lacquer tensometer

with milliammeter and transformer; in the
foreground a plate, which has been tested in

the tensometer
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Surface finishing with paints and lacquers is gaining a wide importance with regard
to appearance as well as quality. In order to meet the requirements of test
instruments in this field AB Alpha has completed the development of the lacquer
tensometer in cooperation with the Swedish Mechanical Trade Institute and the
Central Research Laboratory of the Swedish Paint and Varnish Industries. The

lacquer tensometer is an instrument for testing tensibility and adhesion of paints.

One of the latest additions to the range of material testing instruments produced
by AB Alpha is the lacquer tensometer, which is used for testing the tensibihity
and adhesion of lacquers and paints, It may, however, also be used for testing any

surface finish which gives an electrically non-conducting coating on metals.

The surface finish is to-day not only a question of appearance but an operation
of utmost importance for the quality of the product. This has created a need
for instruments to test the properties of the finish in the same manner as the
quahity of the steel i the product s tested. It is not only the manufacturers
of paints and lacquers who have an interest in the quality of their products
but quite naturally also the consumers who in the end apply the coatings and

who have to check that the result meets their requirements.

The development in this field is in Sweden handled by the Central Research
Laboratory of the Swedish Paint and Varnish Industries in which the largest
paint manufacturers have an mterest. This laboratory has developed and s
using the test method emploved i the lacquer tensometer and has given
recommendations to the members associated with the laboratory regarding the
appheation of the method.  Alpha  has in colluboration with this resecarch
laboratory completed the design of the tensometer, g, 1, which is now heing

marketed,
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Principle diagram for test in lacquer
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Fig. 3 X 4799
Diagrams

showing the relationship between current and
depth of indentation for tests with lacquer
tensometer. The points of the diagrams indi-
cate the positions where it was possible to see
cracks in microscope.

Principle

In the tensometer a steel ball £ is pressed up against a horizontally clamperd
plate ¢ producing an indentation in the plate, The upper surface of the plate
15 coated with a thin film of the material which is to be tested. As the
indentation inereases, the lacquer film extends to cracking, The test plate is
firmly pressed agaimnst the hottom of a cup B containing an electrolvte. The
inside and bottom of this cup is rubber covered and electrically insulated from
the electrolyte and the test plate. The lacquer film will now act as an msulator
in a circuit between the electrolyte and the test plate. The cirewt, Fig. 2, also
contaims a power supply, Lo, transformer G giving 2 V', the millianumeter f{
and the platinum electrode . When cracks start to develope the insulation resist-
ance is reduced and the current in the circuit is checked on the ammeter, The
ball is pressed upwards by a serew fixed on wheel £, the latter being calibrated
to indicate the depth of the indentation. For routine tests the ndenting is
proceeded with until the ammeter reads 0.5 mA and the depth of the indentation
15 then a measure of the quality of the lacquer (ilm, I the depth of mndentation
and the corresponding current values are contimuously recorded during the
test the relationship between these values may be plotted in a diagram similar
to Fig. 3. On the diagrams shown in Fig, 3, which are typical, points have
heen indicated where cracks can be discovered by microscope, The electrical
indication method  is apparently  considerably  more sensitive. The results
obtained by visual inspection in microscope at 30 thies enlargement agree
throughout very well with those registered electrically. The depth of indentation
at which the first cracks become visible in the microscope comcides with the
region of the diagram where the current 15 showing a consulerable merease.
The eleetrical method of mdicating the origim and progress of the cracking
is preferably applied when more detatled mformation s requited regarding the

porosity, tensihility, cracking and adhesion of the filn

Application

The test is carried ont m the following way., The test plate is placed with
the Tilm layer upwards and underneath the electrolvie cup, which is pressed
against the plate and secured by the locking device D, The insulated cup is
filled with clectrolyte up to the plitinum electrode by means of a pipette with
rubber hall,



By turning the wheel slowly the steel ball is pressed against the plate until a
reathing is obtained on the ammeter, The meter =hould imitially he adjusted
for maximum sensitivity in order to discover the first small eracks, 1t <should
then he readjnsted to a mensuring range, which allows reading  without
readjusting up to the Tnghest vidues to be covered by the test. Before removing

the test plate the electrolyte as pumped out of the cup by means of the pipette,

It 15 also possible to nse the tensometer i conjunction with visual inspection
of the film durmg the test by placing @ microscope over the mdentation and
imspecting the eracks. Another method is to make a series of indentations to
different depths which afterwards are inspected, Tt can then be established
between which depths of indentation the cracking has commenced, These
methods will, however, as mentioned above never reach the same aceuracy

as the electrical method,

To obtiin wniforme and defimite test vresults o carbon steel plate of w0 special
quality should be used as a base for the pamt, This steel plate, which will
he supplicd on request, 15 0.3 mm thick and &0 omme wide and withstands an
mdentation depth of 8 e without breaking which is sufficient for the
magority of tests, The plate should be stored with care, as it must not show
anv signs of corrosion. The plate should he thoroughly degreased before use

with cellulose thinner or other degreasmg agent.

The thickness of the film should not exceed 0,03 nim as in certain cases thicker
films will give more variable results, Lacquers which dry by evaporation of
the solvent, c.g., nitro-cellulose lacquers, should not be tested carlier than
one week (preferably two weeks) after the apphication. Awrdrymng oil varnishes
should be left to dry at least two weeks, whereas for baking varnishes one or
two days will suftice. Test plates which are to be compared should, therefore,
be of the same age and have been subjected to the same treatment,

Suitable electrolyte is prepared hy disolving 44 grammes calcium chloride
terystals) and 14 grammes ferro chloride (ervstals) in 100 grammes water.
If this solution is used the addition of a wetting agent will not as a rule be
required. If, however, bad contact between the Tiquid and the film is suspected
owing to vartable results on identical test objects a wetting agent soluble
m water may he added,



M NEWS from

All Quarters of the World

International Trial Networks for

Semi-Automatic Tclcphonc Trattfic

Automatic  operation  of  telephone
traffic between different countrices has
for a long time been the subject of an
[nternational

Commnnttee

Commmittee

active mterest of  the

i‘l'lt‘]lhlﬂl'\' Consultative
(CCILEFy. As o resalt the
his worked out very detailed proposals
for mternational scme-automatic tele-
phone tratfic and have recommended
the telephone administrations to ciarry
out trials under actual working condi-
tions. Such trials are now m progress,
on the one hand m a Western Euro-
pean network and on the other in a
Scandinavian networlk. In the Western
European network a one-frequency as
\\'L'” as i

two-frequency  system 1

tested  for the signal  transmizsion
on the lines.

Amsterdam,

This network connects
London,
Zurich and Milan. Between Ziirich—
Milan the two-frequency system only
15 used.

Brussels, Paris,

The Scandinavian trial network em-
ﬁlln_\'». the twao-f1

juency system only

and contains three lines for each of

the traffic routes Stockholn—~Caopen-
hagen,  Stockholim—=0slo,  Stockholn

Helsimki Copenhagen—Oslo,
The fivst trials on this network were

carried out m January 1951 when
ciuipment  was completed  to enahle
automatic switching  from a trunk

operator mn (.IJ]II"|I1|,'['_""I_‘|1 dl';n;‘h[

through to subscribers in Stockholm,
The first eall
natiomal  svstem owas  terchanged
between Mr. N. E. Holmblad, En-
gineer-in-Chief at the General Diree-
Posts Telegraphs in
Copenhagen and Mr, Sven Norvdstrom.
Engincer-in-Chief of the Royal Board

over this new infer-

torate of and

of Swedish Telegraphs in Stockholn.
Most of the

Scandmavian

lines  between  the

capitals were actually

put mto operation in 1951, The trial
Helsinki was, however, not
autumn  of
From Copenhagen a line is connec-
ting Amsterdam joming, i fact, the
and  the
European networks,

traific to

~tarted  wntil  the

052,

Scandinavian Western

The cquipment in Stockholm, Tlelsinki

and  Copenhagen has been supplicd
by L M Ericsson and has  heen
Ill_'\l_'lllln'll m close rnnu|>n']';[1iu1] with

the telephone administrations m the
countries concerned. The trial installa-
tions are provided with a consider-
able devices for
the supervision of the traffic. The
observations are reported to CCIEF in
order to enable the experiences to be

number of control

icorporated i the recommendations
for further extensions.

By means of the svstem now in-
troduced an operator, m Copenhagen
obtam  connection
another of the

Scandimavian capitals by dialling the

for instance., can

with a subs=eriher

number of the required subscriber on

a key  set. 1= required
in  the called country to

establishing the connection. This senti-

No operator
assist in

antomatic operation results in shorter
witting tinte for the suhscribers and
I_']-I-G_L.L'ﬁ l_“’1‘|"i‘ll'1'-‘l1|[|\‘ eCononnes ]Illir [ll'.'
administrations as  the

takinge

i |_'|(_"| hone

number  of operators part is

reduced.
difficulties

In  ecase of  languase

hetween the operators and the sub
seriber the operator throws o special
Keyv connecting an assisting

called The

mihcates by this manmipuala-

aperator

i the country, callime

operator

tion  that the Enelish, French or
Gierman Languace 1s  desirable. For
the Scandimavian countries the con-

versation with the assisting operator

| B

a rule carried out in the language

of the ealled country,

The illustrations show: left switchboard

in Stockholm and above to the right
relay equipment.



L M Ericsson Installation for
the Stockholim New Undcrground

.t";\\'].!-l]‘\' anl l'll]]l|“i]'|.||!]_\' the Pl ers
are H'.‘||]-|un1'1|-r| tor the ]lf‘lll'tal'nlh il
the new Stockholm Undergronnd with
the assistance of  the moving

rus=h

stiar

cises which durmg hours are
running comtinuonslyv, In the dav-timwe
when traffie s s<lack, the passengers
starting the
by means of photoclectrie cells, These

are shown in the

are automatically StaLrs

hastration above

and  have been =upphed by 1. Al

Iriesson who have over 10 vears
experience i this field. One of the
first installations of this kind was the
moving stiarcase at Skans=en in Stock
This

starease, which = also controlled Dy

holm which 1= over 43 m long.

photo cells, was opened 1638,

The Underground 15 also provided
with  an extensive  alarm system
supplicd by Lo M Eriesson. Fach

lil']{t'[ Lo 1= ¢'||111]b]|1|] with comeealed
siegnal push hattons conveniently ac-

The picture above shows the photoelec-
tric system for the moving staircase in

the Underground station at Fridhemsplan.

cessible for the ticket attendant, who
can  sumnion the police i ]
The

over

ciase 0l
signals  are
control

cergency, alarm

tramsferred VI IOUS

hoarids,

. M Ericsson's Signal Company has

supplicd a fair amount of material
of ratlway engineering nature, Thus
the company has delivered all point
machines, all permanent signals, 1m-
cable

converters  for

pedance  connections,  cables,

Nttings.  frequency
1'l|1]\<'1'1‘[|]u‘ S0 (_'_\'\_'11“ o 75 i'_\'(.‘]l.'“ A.C

as owell as signal transformers,

The Toudspeakers fitted i the Under-
oronmdd carviages are also L, M Eries-
son products

heing  produced by

Svens=ka Radioakticholaget.

New Crossbar
Switch Exchange
in Holland

The Rotterdam telephone network was
during the war very badly damaged.
For one thmg two district exchanges
were bombed and  totally  destroyed,
For a few hack an extensive
huilding
ont and it 15 caleulated that the 115000
subscribers i the city will be con-
nected  to the automatic
during 1954, At the end of September
district
opened and with that the first cross-

Vers

program  has heen  carried

exchanges

one ol the exchinges  was
Lar switeh exchange i the Rotterdim
telephone district was put mto operi-
tion. The ilustration below shows the
director Mr. H.
Drees demonstrating the new system

telephone Merjer
for persons specially invited, The wall
tableau illustrated the civemit for the

first call.

Balancing
Machines for
Heavy Rotors

The range of halancimg machmes pro-
duced by L M Ericsson's Mitistru-
ment AR (Ermiy has recently heen
extended by
with a

two  types  for heavy
N um
1.000 and 3.000 ke and rotor diameters
o 1,000 anid mm  resp. The
machine of the larger type llustrated
to the left has recently heen delivered
to ASEA Visteras, where it is used
to halance rotors for railway motors,
A machine of the same type has also
heen shipped to the Swedish
wiys' central works in Orebro,

Totors \\'l']‘_‘.:ht ol

1,000

Rail-



The Brinell

tester which in
1905 was deli-
vered to Kohls-
walron Works.

The smaller picture
shows a modern
Brinell tester.

Fifty Years Hard
Work on Hardness

Some time agoa Brinell tester was sent
to AB Alpha for a mmor adjustment,

When the tester was amspected 1t wa
found  that it carried serial No, 2
IFrom old vecords 1t was Townd thit

it had been manutactured morgos sl
that it had been sold the same vear to
the Kohlswa Works, The cus
tonner stated that the tester had heen

[rom

im comstant use for almost Dty vears
not only i the laboratories but also
m various workshops.

About 1900 J. A,

a paper to the Swodish Engineering

Brinell presented

Society publisling the vesult of his m
vestigations regarding the Tardness ol
metals according to the methad which
s referrved toooas Badl test
and  which  has accepted s
<tandard

Mrinell's
been

for hardness testing.

g the followime vears Al .\]|=]l.‘1
designed o machime o cooperation
with Brimell and the first of these
were delivered in 19050 Alpha's Bri-
nell
over the world and the company s

testers  can now  be found  all
still as 30 vears ago the only Swedish
supplier of any importance i this

freld.

New Delivery of Vehicle Operated

Traftic Signals to Visteris

Ericsson Review No. 1.

twined a description of vehicle oper-

1951, con

ated progressive traffic signals devel-
oped by the Signal Company aml in-
stalled at four street crossings along
Stora Gatan in Viisteras. This system
hias now been in operation since May
1951 and has been workmg very sat-
isfactory indeed at the same time as
it has increased the trafiic capacity
and reduced accidents m the signal
operated area.

From the heginning the system was
planned for later extensions, At pre-
sent signal equipment for two strect
crossings are being delivered. They
are intended for cooperation with the
system earlier installed.

The installation of the new equipment
is estimated to he put into operation
during the first quarter of 1953, A
further
already planned.

extension of the svstem s

National Fair
at Tromsoe

Als Elektrisk
Conipenny cooperiting
akticholaget 1.
m the national fair at Tromsoe with
The
anel

Burcan, a4 Norwegian
'l'i'lvfiill-
M Friesson, took part

with

an mteresting exlubiation. fair

attracted  great  attention wils
visited ]l_\' 60,000 persons r]ul'in;_: the
12 days it open. Among  the
visitors were also o few Laplanders
who made acoquaimtance with modern
studying  the  exhibited
products thovoughly, The photographer
has above captural two Lapps at the

exhibition stand of Elektrisk Dureau.

Wils

engineering

The illustration below shows the traffic
signals at a few street crossings of Stora
Gatan, Visteras. In the foreground to the
left two light signal units mounted on an

iron pillar.




Centuries
and Seconds

\ncient and modern times

spectal  exhibition

are amply
'.|'|:||'---':|Ix<:\ at the
secomids 7, which has
heen arranged at Nordiska Museet in
Stockholm, Ingenious mechanical con-

“Centuries and

trivances from the 17th century are
ticking away side by side with robust
crandiather clocks and graceful man-
telpiece clocks, The development of
the clocks and watches through the
ages s completed by oa
tion ol the 1. M
clock, In the

Swedish " Miss

presenti-

Ericsson speaking
below  the
Ulvby.

Hlastration

Time”, Eva

1 standing at the side of the machine.
Twenty years ago her voice was re-
which sull are

l‘::1'||l'r[ 01 [|||_- 1||-l‘-.

supplyving the exact time.

The speaking clock, which was de-
signed by My, Curt Ahlberg at LM
Eriesson, transmits the time announce-
nicnts |.1'1\]‘|| (91§ ]I;L‘-i\‘ l'i‘{‘n1'111'|1 \\-r1'|1‘~.
which in combination supply a total
different
'Hh_' o \\'1;1'|]>‘. are ]\l]":llI\";I'.L]ihi(';illl\'

of KO0 tine  ndications,

round, flat dises i
the same way as with sound film pie-
tures and the transmission also takes
place by the same method as that vsed
on sound films.

recorded on six

Turkish Visit to the L M Ericsson

Main Factory

The director ceneral and the technical
PVTUT. i Ankara
visit to the

director of SO

time ago pand o VRN

factory at  AMidsommarkransen. The

photograph below  was taken i the
management dining room, where the
divector general My, Orhar Kubat 15

stting e the middle of the sofa and

to the vieht of him the technical di-

rector Mr. Enver Ozkal, On the other
sile of the director seneral s Alr.
Ihovell,  director for L A
and  Nr,
lund, chief engineer for the telephone
department. To  the

]l.;n—
Ericsson, Cornelins Berg-
extrente left s
Mr. Go Aberg, chief engimmeer for the
network department and standing Mr.
sven Ture Aberg, sales director,

¥ 1M

P 18

New Tclcphonc
Exc]langc in Brazil

At Nova Friburgo

situated Brazilian touvist vesort

the ]rl'.‘:]llil-'ll”_\
- the
automatie telephone exchange supphed
by L Al

operation, A few |];L'\'~. hefore the open-

Ericsson has been put into

g the ahove photograph was taken of
the front of the exchange premises in
an mterval in the work.

The Five Millionth

Telephone Instrument

As will follow from a separate articl

o page 1o0 m this issue a total ol

5 omillion telephone instruments have

now heen produced i the Swedish
. M Eriesson factories, In connec-
tiom wath this the emplovees  with
relations at the Karlskrona  factory

were mvited to o party where among
recently
shown which dealt

other things « completed

film was with the
[J]'ll:‘l]‘u'l:nu of

and which was

telephone  instruments
partly taken in the
The

final

Iearl -]-:]'I mi tactory .

shows the
|"]|_'| |]Ill Il-ll'

lustration
above mspection ol

m=trunient _'\',, 5. 000,000,



U.D.C. 621.395.721.5

PorsNER, S: Batiery Box for Portable Telephone Instruments, Ericsson

Rev. 29 (1952) No. 4 p. 121,

U.D.C. 621.317.39:667.61

Lacquer Tensometer. Ericsson Rev. 2¢ (1952) No. 4

pe

JonneREY, E

Pp. 122—124.

. The 'article describes the advan-

Telefonaktiebolaget L M Ericsson to be used
ment DPA 10—13. Previously a special dry

A battery box of transparent plastic material with place for two cylinder

cell battery was used for the power supply

batteries has been designed by
tages of the new design.

in the portable telephone instru

Paint and Varnish Industries has completed the development of the lacquer |

the tensibility and adhesion of paint

ing
Short description of the construction and function of the lacquer tensometer.

trument for testi

th pa‘nts and lacquers AB Alpha in cooperation with the Swedish Mechan- |
, an ins

In order to meet the requirements of instruments for testing surface finishing

wi

ical Trade Institute and the Central Research Laboratory of the Swedish

tensometer

U.D.C. 621.395.721(091)
Jonansson, H: Five Mullion Telephone Instruments. Ericsson Rev.
2g (1952) No. 4 pp. 100—T107.
Owing to the passing of the five million-mark during 1952 in the manu-

facture of telephone instruments a short summary is given of the develop-
ment of the L M Iiricsson telephone instruments,

U.D.C. 621.3I5.2I1.4

ABERG, G: Gas Control on Telephone Cables. Ericsson Rev. 29 (1952)
No. 4 pp. 108—T110.

The method of controlling the tightness of the sheathing in a telephone net-
work by the application of a continuous over-pressure to the cable has been
employed by numerous telephone administrations for many years past. In
the article a brief report is given on the method and how it was applied as
far back as the 1yzos by L M Ericsson to the installations in Mexico
together with the development of certain of the company's own methods,
and also special materials and tools. A description of the novel features
recently introduced in this branch.

U.D.C. 621.395.613.58%
SopErsTROM, Vi linproved Telephone Headset, Ericsson Rev, 29 (1952)
No. 4 p. 120.
The telephone headset, type RLF zo, described in Ericsson Review No.

3/1940, has been redesigned, The article describes the advantages of the
new design,




EUROPE

Danmark

L M Ericsson A/S Kabenhavn ¥, Trom-
mesalen 5, tel: C 3438, igm:
ericsson-kebenhavn

Telefon Fabrik Automalic A/S Keben-
havn K, Amaliegade 7, tel: C 5188,
tgm: automatic-kebenhavn

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

Deutschland

Ericsson Verkaufsgesellschaft m. b, H.
Frankfurt am Main 5, Holbeinstrasse
41, tel: 65783, tgm: erictel-frank-
furtmain

Espafia

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

France

Société des Téléphones Ericsson Co-
lambes (Seine), Boulevard de la Fin-
lande, tel: CHA 35-00, tgm: erics-
son-colombes-seine
Paris 17e, 147 Rue de Courcelles,
tel: Carnol %5-30, tgm: eric-paris

Société Cinéric Paris 20e, 111 Rue Vil-
liers de I'lsle Adam, tel: Ménilmon-
fant 87-51, Ygm: cinéricsson-paris

Great Britain

Swedish Ericsson Company Lid, Lon-
don, W. €. |, 329 High Holborn, 1el:
Holborn 1092, tgm: teleric-london

Production Centrol (Ericsson) Lid.
London, W. C. I, 329 High Holborn,
tel: Holbarn 1092, 1gm: producirol
halb-london

ftalia

Setemer, Soc. per Az. Milane, Via dei
Giardini 7, tel: 62241, 1gm:
setemer-milano

SIELTE, Soc. per Az. — Societd Im-
pianti Elelirici e Telefonici Sistema
Ericsson Roma, C. P, 4024 A, tel:
780221, tam: sielte-roma

F. A.T. M, E. Soc. per Az, — Fabbrica
Apparecchi Telefonici e Materiale

EVUROPE

Belgigue

Elactricité el Mécanigue Suédoises
Eruxelles, 56 Rue de Stassart, tel:
111416, tgm: electrosuede-
bruxelles

Gréca

»ETEP», 5. A. Athépes, 41 Rue WV.
Churchill, tel: 31 211, tgm: ageter-
athenes

Ireland

E. C. Handcock, Lid. Dublin, C S,
Handcock House, 17 Fleet Street,

tel: 76534, 1gm: forward-dublin

island

Johan Rénning H/F Reykjavik, P, O.B.
883, tel: 4320, tgm: rénning-
reykjavik

Portugal

Sociedade Herrmann, Lida. Lisboa,
Calgada do Lavra 6, tel: 23168,
tgm: lavra-lisboa

Schweiz

RIBAG — L M Ericsson Generalver-
tretung Basel 9, Turkheimersirasse
48, tel: (061) 38925, tgm: ribag-
basel

ASIA

Burma

Yulecan 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, tgm: swedetrade-hongkong

lrag

Swedish Oriental Company AB
Bagdod, Mustansir Street, 5A/38, fel:
84819, 1gm: swedeorient-bagdad

The Ericsson Group

ASSOCIATED AND CO-OPERATING ENTERPRISES

Eletirico »Brevetti Ericsson» Roma,
C. P. 4025 A, tel: 780021, 1gm:
fatme-roma

S.E.T. Soc. per Az. — Socield Esercizi
Telefonici Napoli, C. P, C. 20833,
tel: 50000, tgm: set-napoli

Nederland

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

MNorge

A[S Elektrisk Bureau Oslo, P. B. Mj
2214, tel: Centralbord 461820,
tam: elekiriken-oslo

AlS Indusirikentroll Oslo, Tealergaten
12, tel: 33 50 B5, tgm: indiroll-oslo

AJS HMorsk Kabelfabrik Drammen,
tel: 42 21 02, tgm: kabel-drammen

Suomi

O/Y LM Ericsson AJB  Helsinki,
Fabianinkatu &, tel: 201 41, tgm:
ericssons-helsinki

Sverige

Telefonaktiebolaget
Stockholm 32, tel:
telefonbolaget

AB Alpha Sundbyberg, tel: 28 26 00,
fgm: aktiealpha

AB Ermex Solpa, tel: 27 27 25, tgm:
elock

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

AB Svenska Elektronrér Stockhalm 20,
1el: 44 03 05, tgm: elecironics

L M Ericssons Driflikontrollaktiebolag
Solna, tel: 27 27 25, 1gm: powers

L M Ericssons Svenska Férsdljnings-
aktiebolag Stockholm, Kungsgatan
33, tel: 22 31 00, 1gm: ellem

L M Ericssons Matinstrumentakiiebo-
lag Ulvsunda, tel: 2626 00, tgm:
elmix

L M Ericssons Signalaktiebolag Stock-
holm 9, fel: 19 01 20, tgm: signal-

LM  Ericsson
15 00 00, tgm:

Mexikanska Telefonaktiebolaget
Ericsson Stockholm 32, tel: 19 00 00,
tgm: mexikan

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

Svenska Radicaktiebolaget Stockholm,
Alstrémergatan 12, fel: 22 31 40,
lgm: svenskradio

ASIA
India

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

Indonesia

Ericsson Telephone Sales Corpora-
tion AB Bandung, Djalan Dago 151,
tel: S 707, tgm: javeric-bandung

AMERICA
Argentina

Cla Sudamericana de Teléfonos L M
Ericsson S. A. Buenos Aires, Bel-
grano 894, tel: 332071, tgm:
ericsson-buenosaires

Corp. Sudamericana de Teléfonos y
Telégrafos 5. A. Buenos Aires, Bel-
grano B%4, tel: 332071, tgm:
carlefe-buenosaires

Cla Argentina de Teléfonos S. A,
Buenos Aires, Perd 263, tel: 305011,
1gm: cecea-buenosaires

Cla Enfrerriana de Telélonos S. A,
Buenos Aires, Perd 263, tel: 305011,
tgm: cecea-buenosaires

Cia Comercial de Administracién
S. A. Buenos Aires, Perd 263, tel:
305011, 1gm: cecea-buenosaires

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

Brasil

Ericsson do Bresil Comércio e In-
dustria 5. A, Rio de laneiro, C. P
3601, tel: 43-0990, tgm: ericsson-

bolaget riodejaneiro
AGENCIES
Iran Tirkiye

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

Israel

les. Muller, A. & M. Haoifa, P. O, B.
243, 1el: 3160, tgm: mullersen-haifa

Japan

Gadelius Co, Ltd. Tokyo, Shiba Park
7, SKF-Building, Minato-ku, 1gm:
goticus-takyo

Jordan

H. L. Larsson & Sons Ltd. Levant
Amman, P.O. B, 647, 1gm: larson-
hus-amman

Liban

Swedish Levant Trading Beyrouth,
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-singapore

Morth Borneo

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

Pakistan

Vulcan Trading Co. (Pakistan) Lid.
Karachi 2, P. O. B. 200, fei: 2506,
tgm: vulcan-karachi

Philippines

Koppel (Philippines) Inc. Manila,

. O. B. 125, tel: 3-37-53, 1gm:
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

Thoresen & Co. (Bangkok) Ltd. Bang-
kok, (Radio and Electric Appliances
Dept.) Wa! Yanawa, fel: 30730,
tgm: thoresen-bangkok

Genel Sanayi Techizati T. A, O.
Istanbul, P. K. Galata 1455, tel:
44510, tgm: telotomalt-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, tel: 51408, tgm: ecoproduct-
cairo

Ethiopia

Swedish Ethiopian Company Addis
Abeba, P. O.B. 264, tel: 1447, tgm:
eliocomp-addisabeba

Mogambique

). Martins Marques Lourengo Marques,
P. O. B. 456, tel: 5953, tgm: tins-
marques-lourengomarques

Tangier

Elcor S.A.Tangier, Francisco Vitoria 4,
tel: 2220, tgm: elcor-fangier

Union of South Africa and Rho-
desia

Reunert & Lenz, Ltd. Johannesburg,

B. 92, tel: 33-5201, tgm:
rockdrill-johannesburg

AMERICA

Bolivia

Johansson & Cla, 5. A. Lla
Casilla 678, tel: 2700, tgm:
iochansson-lapaz

Costa Rica

Tropical Commission Co. San José,
Apartado 661, tel: 3432, tgm:
froco-sanjose

Curagao N, W. 1.

5. E. L. Maduro & Sons, Inc. Curagao,
P.O.B. 172, tel: 1200, tgm: ma-
durosons-curagao

Ecuador

lven Bohman & Co. Guoyaquil,
Casilla 1317, tel: Centro 208, 1gm:
boman-guayaquil

Paz,

Esanite, Sthim &)

$%o Poulo C. P. 5677, tgm: ericsson-
saopaulo

Empresa Sul Americana de Telelones
S. A. Rio de Janeiro, C. P. 4684, tel:
43-0990, tgm: emsulatel-riode-
janeiro

Chile

Cla Ericsson de Chile 5. A, Santiago,
Casilla 2118, tel: B6025, tgm:
ericsson-sanfiagodechile

Colombia

Cia Ericsson Litda. Bogotd, Apartado
Aéreo 4052, ftel: 11-100, tgm:
ericsson-bogota

Meéxico

Cla Comercial Ericsson S. A, México
D. F., Aparfadoe 9958, tel: 1B-12-14,
tgm: coeric-mexicocity

Teléfonos de México 5. A, Méxice D.F.,
Pasco de la Reforma 107 bis, tel:
21-91-00, tgm: felmex-mexicocity

Peru

Cla Ericsson 5. A. Lima, Apartado
2982, tel: 34941, 1gm: ericsson-lima

Soc. Telefénica del Perd, 5. A,

Arequipa, Casilla de Correa 112,
tgm: telefonica-arequipa

United States of America

Ericsson Telephone Sales Corpora-
tion New York 7, N. Y., 100 Park
Avenue, tel: Murray Hill 5-4030,
tam: erictel-newyork

The Morth Electric Mg, Co. Galion,
Ohia, tel: 24201, tgm: norlhphone-
galienchio

Uruguay

Cila Ericsson S. A. Montevideo, Uru-
guay 1258, tel: B 4433, 1tgm:
ericsson-monfevideo

Venezuela

Cia Anénima Ericsson Caracas,

Apartado 3548, tel: 57447, tgm:
ericsson-caracas

AUSTRALIA & OCEANIA

Australia

L M Ericsson Telephone Co. Ply, Ltd.
Melbourpe C 1 (Victoria), Kelvin Hall
55 Collins Place, tel: Cen. 5646, tgm:;

ericmel-melbourne

Guatemala

Nils Pira, Guatemala City, Aparlado
36, 1el. 3311, tgm: nilspira-guate-
mala

Haiti

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

Honduras

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

Micaragua

J. R. E. Tefel & Co. Ltd. Managua,
Apartado 24, tel: 387-1169, 1gm:
fefelto-managua

Panama
Productes Mundiales, 5. A. Panama,
R. P., P. O. B. 2017, tgm: mundi-

panama

Paraguay

H. Petersen S. R.L. Asuncién, Casilla
592, tel; 268, tgm: pargtrade-asun-
cién. (Agent of Cla Sudamericana
de Teléfonos L M Ericsson 5. A.
Buenos Aires)

El Salvador

Dada-Dada & Co. San Salvador,
Apariado 274, tel: 48 60,tgm: dada-
sansalvador

Surinam

C. Kersten & Co. M. V. Paramaribae,
P.©.B. 216, tel: 125, tgm: kersien-
paramaribo

Venezuela

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

AUSTRALIA & OCEANIA

New Zealand

ASEA Electric (N Z) Ltd. Wellington
C. I, Huddart Parker Building,
tel: 42086, tgm: aseaburd-welling-
ton



