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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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Side circuit inductance (A) 132 mH
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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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Fig. 1 X 4887
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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

s 4 - - Net-
e S _“w{:—rk
: _ _
ct. No. 1 2 3 4 5 6
51300 g;f.,r"':"f | [ of TR ’ -
- ”Or |2 J . * T - 3 - _r _
"
. L1 | i ‘j?
o1 ; pay P b |
70 "-L*L;gx'\a o i s ¥ r ’
8 reoom%; 5x e = =0
z Yo ! LU | U S £
TEoc a v |
| £ I' | T 7 ‘ 1 ‘T
: 2 = _I)J b
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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

E A WIBERG, TELEFONAKTIEBOLAGET L M ERICSSON, STOCKHOLM

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,



