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Maintenance of Automatic Telephone
Exchanges with soo-line Selectors

CBERGLUND, TELEFONAKTIEBOLAGETILMERICSSON, STOCKHOLM

1J

U.LC. 621.305.343.004,5

The economic significance of maintenance work is frequently underestimated and
should receive more attention than is usually given it where automatic systems
are concerned. The following article contains a summary of the operating results
obtained in the Stockholm automatic exchanges. Suitable maintenance methods
for the system are described and general directions are given for the organiza-

tion of a satisfactory maintenance service.

The Economic Signiﬂczmce of Maintenance Work

In consequence of the sharp rise i wages throughout the world the question
of nuntenance  costs  for antomatic telephone  exchanges has become -
creasingly mmportant, Experts from a number of telephone undertakings with
whom LA Ervicsson has come into contact and members of the firm's own
staff who have had opportunities of mspecting automatic telephone exchanges
of different svstems i ovarious countries have been able to confirm that the
composition of the maintenance staffs varies considerably, It has heen observed
that i many exchanges the mamtenance staff for the actual automatic exchanges
consisted of less than 5 men per 10,000 subscribers, whereas in other places
the corresponding  staff amounted in some cases to 4o—30 persons. At the
same time 1t was noted that generally speakimg, the operating relialnhity was
greater m exchanges having a relatively small mamtenance staft, The following
figures given by way of example will convey some idea of the great economic

significance of the maintenance costs.

An exchange for 10,000 lines 1s assumed to have cost US § 30 per line, purchase
price, and 15 mamtamed by 6 persons receiving an average wage ol 100 3 per
month. The wages of the maintenance staff thus amount to o.72 § per line and
vear. A sum equivalent to 20 7 15 added to the wage costs for administration
and extra charges, thereby imcreasing the amount to 0864 §. Assuming that
the exchange's length of life 1s 25 years and that the rate of interest 15 5 %,
the capitalised wage costs for the maintenance staff will he 1270 § per line
The total sum of the mstallation costs and staff costs will thus amount to

30+ 1270 =62.70 S per line.

Another exchange of the same size 15 assumed to require a staff of 30 persons
for its maintenance, With the same average wage the staff costs will then be
s-times greater or 63.50 S per line. If these very much heavier staff costs were
due to the properties of the automatic svstems, 1t would clearly be unremuneri-
tive to install this system with its more exacting maintenance demands, even if

it were supplied free of charge.

Wages and labour conditions vary considerably in different countries, hot it
cannot be demed that far too little attention 15, as a rule. devoted to mamtenance
costs and the choice of an automatic system 1s frequently decided on too

narrow a view regarding the purchase price.

To enable a relatively correct economic comparison to he drawn between
different automatic systems it is essential to include the maintenance costs in
the calculations. It may prove difficult in many instances. however, to prepare

an accurate estimate of the mamtenance costs for various automatic systems.



The problem is a fairly simple one Tor telephone admimistrations which have
already tested all the systems to he compared. At the same thne due attention
<hould be paid to the fact that the maintenanee methods found maost suitable for
the svstem prevaitling within o given telephone undertaking s aren are often
applied to other systems for which they miay not be altogether satisfactory, In
such instances a comparison will not be entively qust as regards the systems
less Trequently employed. In the case of o telephone undertaking which has had
no actual operating experience with the antomatie svstems between wlneh the
choice hes, the comparison should he hased on the studies and experience or

other telephone admimistrations, and primanly those which can show accurate

operating statistics,

Operating Results of the Swedish Telephone Board

( The particulars are taken from the statistics of the Swedish Telephone Board,
see Fricsson Review Noo 301937 and Noo 1/1048,)

The Swedish State Telephone Board keeps clearly arranged statistics hased
on objective and  reliable observations. In Sweden the view s held  that,
assuming o complete check is obtamed on the actual calls made, the pereentage
of technical faults m automatic equipments should not exceed 0.5 %, but the
statistics for the large automatic exchanges in Stockholm show that technical
faults only averaged o.169 9% for the years 1931—1035 and 0.4 <7 for 1930,
( These figures must not be confused with the statistics relating to the number
of registered faults at the exchanges. For faults of this kind the mean figure

was 0,025 %)

The size of the staffs and nature of the work during 1930 may be seen from
the followimg table:

l | Female stafi Male staffl
|
Num- " i i ’
Open i LEquipment . Automatic
et ber of M.D.T.
Exchange ed = cleaning exchange
z - hnes m- Cleaner — —" 775 ol and eSS
T Fxar 3 ¥ ¥ <1 rh)
: stalled | staff - (workinglgest desk _ working
stafl hours | oy4¢f staft hours
pr year | pr ovear
Central exchange 1920 | 20 ooo | 2 | 3 7 330 3 12 | 27330
Sadra Vasa 1932 ‘ 30 000 | 1 3 Hog1g i | o0 21 846
Norra Vasa | 1924 | 10 000 I 1 2333 0 - 61/2 15 436
Soder | TO31 | 40 000 2 3 5 005 3 0 21 bz
}_\'unushr:llm-n | 19258 | 27 000 2 3 7116 3 a 21 780
Ostermalm | 1933 | 25 000 ‘ 2 3 | LAY KR 3 0 21732
|
[Average | for | 10000 .6ty 1.05 2370 1.00 3.59 8 540|

During 1936, the most mportant data from the operation or the Stockholm

automatic exchanges were as follows:
The operating reliabiity was o.14 % technical faults of the actual calls,

The mainienance staffs comprised 3,50 men + 105 women = 4.64 persons per

10,000 lines and year.

The working time for the maintenance staffs was 0854 male + 0.237 female =
1,001 total working hours per line and vear.

These particulars apply to the older exchanges in Stockholm. In the new
automatic  exchanges considerable improvements have been introduced, in-
cluding the replacement of sequence switches by relay sets and the installation
of crosshar switch registers and twin contacts, the result of which has been
to increase the operating reliability and reduce the maintenance work. The
reliability tests carried out i the new Stockholm exchange in 1046 did not
disclose a single fault during the checking of 50,000 connections.



P'ermanent suapervision s only adopted in the largest exchanges, but even the
min exchanges with up to 13.000 subseribers are unattended at might. The
sub-exchanges with up to 2000 lines are normally mnattended  during the

daytime also,

Conditions for Economic Operation

Similar operatime results have heen obtamed i other Swedish exchanges and
mexehanges working on the same system in o number of other countries, In
order o achieve relinhle and economic results of this kind the muntenance
service must e well organized, One necessary step in this divection consists
in keeping the exchange premises s clean amnd free from dust as possible. All
precautions should he taken to prevent dust from the outside from penetrating
into the huilding and the polishing of floors and dust removal should be carried
out m osuch aoway that the dust s not cansed to eddy up, In dusty places a
ventilation system emploving dust filters should be installed. and incountries
with o particularly high or low or very varable hanadity a0 suitable anr-

conditionimg plant will contribute towards keepimg down the miuntenance costs,

The actual mamtenance service which comprises measures for preventing faults
such as mspection and testing. fault location, fault-reporting, traffic supervision
and operating control <hould be arranged m accordance with-a Tixed programme
as faras feasible, and the exchange manager should take care that ot is adhered
to, The workimg programme <hould be arvanged i such o way that the members
of the stadl can carry out their duties without undue haste, No more peaple
<houlidl be emploved than are necessary, and unauthorized persons should not
be permitted 1o enter the exchange prennses. An unnecessarily Targe staff not
only inereases the stalf costs proportionately, but the greater the number of
persems amploved, the more diffrealt waill the work of sopervision hecome, il
the larger the number of visitors to the exchange, the greater will he the
amomnt of dust brought o and caused to civenlate, therehy rendermg the

ninntenanee work more difficnlt.

Inspcction

Al commectime devices should be cleaned ;oud Tubrieated ar reeular intervals,
This work may i many cases be smtably undertaken by o female staff, Since
all connecting devices are provided with plugs and jacks they can he con-
ventently removed from the rack for cleanme. Under normal workimg condi-
tions the requirements will he met i mspection 1= carried out once within the

followime tine mtervals e order to ensure satisfuctory operation

soo-line selector : 1 yeurs
rack motors, external mspection Ya year
o oocomplete nspection : 3 vears
rick shaits, ete: 2
Learings 4

The relay sets formimg part of the soo-line selectors should he taken out at
the =ame time as the selectors, and normally merely require to he dusted and
subjected to a general mspection. Registers with crosshar switches of the type
now employed, as o rule need very little more inspection than the relay sets.
Generally speaking, adjustment of the selectors, relay sets and registers neeid
not be undertaken but the adjustment should he checked by vandom tests

m mantenanee tools provided for the purpose.

Trattic Control Desk and Fault Location

The traffic control desk includes o strip containimg test-jacks, press-huttons
and Tamps for each register. 11 a connection has not been established within
given tune, the register’s alarm lamp lights up. On connection to the register

m question it is possible to verify which nuniber has been called. The register




may then be restored and the sobseriber advised whereupon he can eall the
pumber again or it way be selected for hinn This convenient mweans of
assisting subseribers s particularly useiul when o new exchange is placed in
service and the subseribers have not become aecustomed fo operating  their

mstrunents correctly.

Although the traffic control desk necd not be pernianently manned at o Tater
stage. 1t s very useiul as oocentral point from o which the progress of a connee-
tion can be conventently followed, TEat s discovered when making a connection
to o register that o technieal fanlt exists, the conneetion can be held, by pressing
a button and the Tault ean be traced. During the time nowhich the traffic
control desk 15 not under observation it can he reconmected inosuch a way that
the register 15 released when an alacm s given, and o connection which has

not heen established i transferred to o special Tine.

On the occurvence of a fanlt in any of the connecting deviees an alarm L
hehts up, The mamtenanee stafl can then establish @ connection through the

test Jack of the device in question and can aseertain whether the alarm s due

to a0 subseriber Tolding the conmection unnecessarily or whether o technical

fault has occurred, In the Latter case the fault must he traced.

Routine Tcsting

Certain telephone managenients only resort to routine testing i exceptional
cases and achieve a Ingh standard of operation exclusively by tracing and
remedying faults for which an alarm has bheen given or an indication sent out.
Nevertheless, the most cconomic form ol mamtenance vsually results when
suttible balance 15 observed hetween fault location and routine testing, It s
miportant from an economic point of view, however, to be able to carry out
routine tests at relatively long mtervals and with simple equipment which does
not require special supervision by a highly quabified statt. Routime testing s

carried out nowadavs with portable manual or automatic exchange testers.

The manual exchange tester s placed in front of the panel containing  the
devices to be tested and s connected to the latter’s test jacks one aifter the
other. Testing should be carried out durmg periods of hght traffic. In the
aned

Swedish exchanges testing usually takes place between the hours of 7

g o'clock in the morning.

The automatic exchange tester (sce Ericsson Review No. 2/1945) calls the
test number automatically, sends out impulses, listens and distinguishes hetween
different tomes, makes mterurban discomuectiom and also stops and holds o
fanlty connection. It can also be employed without permanent supervision to
detect Taults during busy periods, At such periods the connecting devices s
engaged from time to time by the ordinary traffic and the exchange tester
therefore makes random tests, In this way many different combinatioms are
obtained and faults are detected which e not disclosed by normal routine

testing.

Under satisfactory working conditions the regular routine testing of  cach
swoitching connection once every second month will be found sufficient to
ensure reliable operation provided, of course, that faults are carefully triced
and removed, 1 the tests disclose that some particular fanlt 15 due to unsatis-
factory adjustment of the part in question, its veadjustment mnst he carefully
shimit-testeds at the separate npuntenance tool, In certan automatic svVstems
automatic routine testing devices have heen mtroduced which are permanently
mounted on the panels for the respective connecting devices, During the routine
tests one device after another is subjected toa series of Hmit tests. With respect
to what has been said above, particalarly under the section »The Feonomice
significance of maintenance works 1t can e shown that the introduction of
such devices can only he justified when it contributes towards a reduction of
the mamtenance staff. ITn this connection it is necessary to bear in mind the

fact that technical fanlts may also occur in routine testing scts, just as in other
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exchange equipment. Unfortunately, faults arising in routine testing sets miy
result i much testing work being carried out uselessly. A point that militates
still more directly against the conditions necessary for ensuring satisfactory
nantenanee ecomomy, however, 1s found in the introduction of routine testing
equipment that is of such a complicated character that a specially qualified

stafl s required merely to maintain it inogood condition,

Generally speaking, it may be said that the conditions for obtaiming cconomic
naintenanee consist in mstalling an automatic system which s so designed
that the routine tests can be carricd out at as long mtervals as possible with
testing equipment which is very easy to handle. No desive has been expressid
by any of the telephone undertakings that have installed LM Ericsson’s soo0-line
selector to introduce more complicated routine testing equipment. It is rightly
pomted out that this would comphicate the working of the exchange un-
necessarily, that it would add to the maimtenance costs amd that no appreciable

merease m operating reliability would result,

Operating Control

A well-arranged maimtenance serviee should also inelude an operating control
Iy means of which the quality of the serviee can be checked. On the basis of
the latter it is possible to assess the adequacy of the maimtenance work. As
a rule such control is undertaken from the previously mentioned traffic control
desk at which an observer can commect imsell inoon a limited number of ealls,
and then follow the progress of a call until connection is established. Any
wregularity i the serviee is noted. and from the records thus  obtained
operating statistics are prepared concerning the number of fanltless connections
andd those that are irregnlar in any respeet due to some action on the part of

the subseriber or to the techmeal cquipment.

Operating control also includes observation of the traffic and the keeping of
statistics on the traffic density so that measures can be taken in good time
to prevent overloading and tratfic blocks. This can be done by observing the
nuniher of connections engaged e different groups during the rush hours,

and the worle will he facilitated 11 the exchange s provided with traffic meters.

Qualifications of the Maintenance Staft

The gveater part of the maintenance service is of a routine character, Smee
the cquipiment consists of precision mechanism, however, it must e handled
cautiously and 1t s extremely important that the instructions for its upkeep
<hould be carefully followed.

The most exacting work consists m fault location and the adjustment ol
connecting devices which may be necessary i certain instances, A fault tester
should, of course, have rendered himseli famibiar with the functioning and
should be able to follow the circuits on the diagrams. It is important that fault
location should be carried out systematically and that no steps shounld be taken
before the cause of the fault has been defmitely comfirmed. Useful assistance
can be obtained in Tault-location from accurate fault statisties which are entered
tp on o card index for the various connecting deviees. With the help of these
cards it 1= then possible to deternune which part is mnetioning unreliably anid

make any neeessary adjustments.

[t is absolutely essential that no relays, selectors or registers should he re-
adjusted  before they have been subjected  to limit tests and checked in
nantenance tools suitable for the purpose, and such adjustments should only
be made by persons competent to undertake this work and who follow the
instructions. It is also extremely important that intimate contact should be
maintained between the maintenance <tadff, primarily the responsible exchange
manager, and the factory’s representative in the country. I the maintenance
staft are uncertam concerning the mea=ures which should be taken to correct
i faults the faulty device should preferably be blocked and advice sought of

the factory representative.




New Developments on LM Ericsson’s
Telephone System with soo-line

Selectors

I THOMSON, TELEFONAKTIEBOLAGET LM ERICSSON, STOCKHOLM

10 C. 621.305.343

A previouns article which appeared in the Ericsson Review No. 4, 1949, described
some of the new developments incorporated in L M Ericsson’s system with 500-

line selectors. Particulars of further changes made in this system are given below.

Introduction ot Timc—dcbiting tor Tclcphonc Calls

The methods employed for debiting telephone calls vary widely in different
countries  and  tefephone  adnimistrations, both with respect to urban and
mterurban calls. Certam telephone adminmistrations debit local ealls, hy makimg
a fixed charge proportional to the subscriber’s imcome, after payment of which
the subscriber is entitled to use his telephone for an unlimited number of

local calls.

The method most commonly employed, Towever, consists in metering  each
completedd call on a call meter corresponding to the subseriber’s e, The
;

subscriber 1s then requived to pay a sum m accordance with the number o

calls made.

In recent vears o wish has been expressed i ovarious quarters for i system in
which subseribers are debited accordmg to the length of time they use the
lines and exchange equipment tor telephone calls. With this system o subscriber
who makes a call which lasts 18 minutes, for example, 15 required to pay the
same amount as another subscriber making two calls of ¢ nunutes each or a

third who speaks for 6 minutes during each of three calls,

L AL Ericsson’s new exchanges are designed to meet various requirements
with respect to the debiting of telephone ealls, Tf metering of the calls 15 not
required the call meter can, of course, be omitted, When it 15 antended 1o
employ single metering and reasons for changig over to multi-metering arise
subsequently, this can be effected by a simple alteration of the connections m

the cord eircmit relay sets.

The method emploved for multi-metering = known as random metering, which
implies that the first metering impulse after the eall has started falls within o
time interval that may vary from the time zero to the Dime vepresenting the
interval between two meterings, depending upon the point of tie e the

metering interval at which the connection 15 established.

The metering interval 1s determined by the regquirements of the respective
telephone admimistrations and may vary aceording to the accuracy desired and
the imterval that elapses heétween two consecutive readings of the call meters.
As o rule, two minutes 15 found smitable, T required, however. the imterval
may also be varied for different days and different times of the dav. On
Sundays and at mght-time the load 5 vsually small, and consequently a longer
metering mterval, L. a lower rate may be justified, According to this procedure
two impulse clocks with different intervals are connected up alternately, either
automatically or manually, one of which is in use for periods of normal traffic

and the other during the time a lower rate is heing applied.
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Together with the development of multi-metering for new exchanges the proh-
lem has also heen solved for old exchanges with three-wire finder multiple.

The method = allustrated m Fie, 1.

[ this case the metering nnpulse is produced by o corrent surge from 30\
Dattery with plus polarity n relation to carth. During the time the impulse
ists the corrent flows from the + 30\ hattery through the apper winding
of relay 283 vin the e-wirve, through the meter SO/ and rectitier L to carth,
The meter is acmated, The rectifier L2 Blocks the current which woulil other-
wise Mow through £8 35 lower winding and set up a magnetic field of opposite
divection to that formed by the normal holding current at which B85 would
release. The vectifier Lf hlocks the current from the meter SMH's earth to
the ninus pole of the release relay AR To avoid imterference with the testimg
of o final selector which might respond to a line already engaged by oan out-
comg call over the cowire of which a meterimg mpulse 1= heing transnutted,
the vectifier L3 15 conmected o the civemt. This rectifier also prevents the

call meter from being shunted by 173

The chief item o the material required for carrving out an alteration of the
kindl deseribed above consists of the rectifiers L1 which are mdividual for each
subserther Tine, hut smee o new and cheap type s employed tor this purpose
the costs are relatively small. The power conswmption for aetering 1= low

and w300\ battery with a capacity of 16 Ah will suffice for 10000 lines.

The variations m the methods employved for debiting Tocal calls find their
counterpart in the different svstems for delnting lomg-distance telephone tradfic.
The wmethod mest commonly adopted as probably  the recovding svstem m
which o denoud for a call is made to the operator who then notes the time
tor the call, ats duration, ete, With the constantly increasing mechanization of
rural and toll traffic now in progress this system cinmot he emploved for
obvious reasons, The choice then les between the antomatic printing of call
tickets and multi-metering ot the subseriber's eall meter. The first method
necessitates heavy costs and o comphicated equipment, whereas the introduc-
tion of multi-metering  does not entail appreciably higher costs than those

normally applyving for automatic exchange equipment.

LA Ericsson's new automatic exchanges are designed for the introduction of
multi-metering of rural and wll calls, The principle followed is the same as
that for the time-debiting of local calls but the length of the metering interval
15 dependent upon the distance over which the call is made amongst other
factors, For its determination a tariff device 1s vequired,

As m o the case of local ealls, the time-debiting of rural and toll ealls can also

be mtroduced molder exchanges with s00-line selectors,

The principle adopted for transmitting the metering impulse from the cord
circuit to the call meter is the same as that for the multi-metering of local
calls. On the other hand, o general method for the transmission of the mmpulses
from the tariff deviee to the cord circuit cannot he given as this will depend
upon the construction of the exchange concerned. The problem must therefore

he solved for each case individually,



Fig. 2 X 6369
Exchange tester for the manual testing
of switching devices

On the right, the control box is visible, lowered
into the cover,

Testing Equipment

Apart from other factors, the efficient and economic mamtenance of a telephone
exchange calls for simple and practical testing equipment. The automatic tester
deseribed in the Ericsson Review No. 2, 1945, is of great assistance to the
exchange staff in locating and remedying faults. This automatic tester controls
a normal connection in an automatic exchange, that 1s to say, a circuit from
one subscriber’s line to another. By connecting up the tester during a period of
heavy traffic in one 500-group after another, it will m all probability be possible
to test all switching devices.

In order to test ench switching device mdividually, an apparatus has been
constructed for manual testing, sce Fig. 20 This apparatus 15 designed to serve
as an and when testing switching connections in which a fault has heen
located or is suspected,

The apparatus consists of two parts. The first comprises aowooden framework
mounted on wheels and containing the necessary relavs, lamps, press-buttons
and switchhoard cords and plugs, the other part consisting of a control hox
which is connected by o flexible multi-core cable to the first part. The control
hox which is lowered mto the cover of the framework when the tester 15 not
in use, contains a dial, press-buttons and a head set for carrving out the tests,

When mspecting a final selector with ats associated velay set. for example,
the testing cord of the tester 15 plugged into the testing jack corresponding to
the final selector. Another cord i1s connected to the testing jack for a free
register which 15 nsed as an auxiliary device for testing the final selector.
The number with which the final selector 1= to he tested 15 dialled on the dial
at the control box. The starting impulses which are sent out from the register

9



Fig. 3 X 5570

Test rack for checking the performance
limits of switching devices

10

for the group selector are received by the tester and revertive impulses are
tran=niitted for translation n the register. The operation of the final selector
1= then effected and the necessary tests such as answering on o free line, husy

ienal when the line is engaged, toll testing, ete., can he carried out,

The control hox s fitted with a strap which can be hung around the neck of
the person making the tests. The latter can then conveniently follow the fune-
tioning of the tested switching device whilst at the same time all the necessary
control cquipment 1s mmediately in front of him, whether he is standing on

the floor or on a ladder placed i front of a rack.

The testing devices in question are mtended for routine testing under normal
working conditions, that 15 to say, with a fairly constant voltage and shait speed,
For the periadic checking of switching devices where performance limits or
the Iike have to be mvestigated a so-called test rack 15 wsed. A device of this
kind may be said to represent an automatic exchange in miniature in which
both the working voltage and shaft speed can be varied aceording to require-
ments, Series resistances, leakage resistances and  parallel cireuits can e
linked up with all important circaits such as those for testing, current supply
and forward and revertive impulsing, Test racks are available i many old
exchanges but in the new tyvpe several changes have been mtroduced. For
example, the relay set to be tested can he turned into different positions to
enable the functioning of the relays to be observed i the most convenient
manner. No separate rheastats are rt'qni]'v:! as the Nnecessary resistances aml
imductances are directly attached to a jack panel from which they can be
comnected  to any  desired  circuit. Changing over from o normal working
voltage to limat voltages s effected by means ol a throw-over switch, The
voltage requived for this purpose s obtmmed from a small additional battery,

IFig. 3 illustrates the appearance of a modern test rack.
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An Optimum Law for Telephone

Networks

PROFESSOR TORBERN LAURENT, THE ROYAL INSTITUTE OF TECHNOLOGY, STOCKHOLM

Fig. 1 X 6562
Schematic reproduction of the connec-
tion between a telephone exchange C
and a subscriber’s apparatus B

through the bunches 1, 2...n with an arbit-
rary number of conductors

ULIDLCL 621.395:743,003.1

When connecting a telephone line between two subscribers or a subscriber and
an interurban exchange within the same local network, the line attenuation must
comply with certain stipulations in the CCIF standards. These requirements may
be met satisfactorily in numerous different ways; for example, by the unequal
distribution of the line attenuation in the subscriber’s- and junction cables. In
such a case it is necessary to find the method which will result in a minimum
cost. The present paper offers a guide to this end, and a general optimum law

of simple form is advanced for the dimensioning of the different conductors.

Fig. 1 1s a schematic view of the connections between o telephone exchange ¢
and a subscriber’s apparatus A through the bunches 1, 2.... 0 with an
arbitrary number of conductors, These bunches may consist of cables or separate
conductors. The bunch costs per unit of length A are clearly a function of the
attenuation constant . Where the symbol & indicates the length of the hunches,
the total conductor costs will obviously be

N

SN, () = minimum (1)
p=1

and the total line attenoation will he

ooy S, = a given constant (2)

If %, and &, , are varied, g, being selected for the minimum cost, then

according to eq. 1

o o, ) ON, oGy \
. ' 1T = 1o (n} I_i
"o, # 0y 41 08
According to eq. 2
0, )
§.FS.. . i e QY (4)
T ,
r‘ I_H
which in combination with eq. 3 gives
O LA
" T | L
' (5)

0, (72 SR

The result of eq. 5 thus indicates that the derivative of the bunch costs per
unit of length with respeet to the attenuation constant in the buneh i question

should he the same tor all hunches,
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Spreading of a bunch into n bunches o
with an arbitrary number of conductors

215 schematic view of the spreadme of @ bunch mto i bunchies with an

arbitrary number of conductors, In this case the total conductor costs will
tr]r\i!rlhl_\' lie

n
SN )+ SK (z) a4 minimumn (6)

I 1

and the attenuation conditions will be
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IT o is variable m relation to the minimum cost, then according 1o e, 6
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According to eq. 7
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Which in combination with eq. 8 gives
L4 di, dly
=y, dy (10)

The result obtained in eq. 1o thus indieates that the sum of the derivatives of
the hunch costs per unit of length, with regard to the respective attenunation
comstants should be the same on each side of a spreading point. Eq. 1o may be

regarded as a generalisation of eq. 5.

The quantity dK/de is clearly of Tundamental importance for caleulations of
the kind in question, and the mtroduction of a term for this quantity is there-
fore justified. Hereafter, the term scost characteristics is emploved for
d K lde.



The cost characteristic for a bunch will depend upon the number of conductors

in the bunch, the diameter of the eonductors, pupinising i1 adopted, ete. Under

the approximate assumiptions that

then

wherehy

.

¢ and » |

i for nom-pupinised conductor

nigr= = 7)
number of conductors in the bunch

- the wire diameter

constants

dor, P

v o I
oty 24
dy a3
ai _

“’? = 2y

d i 201
it
da, e

e_’f N = g 4
d o t

¢ lor pupiised conductor

(r1)

(13)

The cost characteristic is thus sensibly dependent upon the wire diameter,

particularly for pupimsed conductors.

In the practical application of eq. 5 and 10 the cost characteristic should be

calculated for different types of cables and separvate conductors. Since only

a limited number of wire diameters and pupinising types are available for

selection, the optimum conductor system which fulfils the given attenuation

conditions can be found by progressive trials. With a little practical experience

the desired result can be achieved relatively quickly.

Eq. 5 and 10 may also be employed for examining the ceonomic balance in

completed telephone networks, by which means certain valuable miormation

can be obtained with respect to subsequent developnients,
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Private Automatic Branch Exchangc

AMD 10201

E NILSSON, TELEFONAKTIEBOLAGET LMERICSSON, STOCKHOLM

UG 621,305.24
The demand for small and reliable private branch exchanges is constantly in-
creasing. Telefonaktiebolaget L M Fricsson has therefore taken up the manufacture
of a series of small private branch exchanges consisting exclusively of relays and
capacitors and intended for direct connection to the electric supply mains without
batteries. The smallest of these exchanges which is now ready for delivery com-

prises 5 extensions, 1 exchange line and 1 link for local calls.

Constructional Principlcs and Range of Use

The new private hranech exchange, g 1, to which the type designation
AV rozor has heen allotted, 15 primarily ntended Tor small offices or firms
bt miay also Le suitably emploved o private hovses o both internal and
external tradtic. Tt may also be used as o sub-exchange m conjunction with a
lirge private branch exchange, a pomt of considerable practical wdvantage since
it affords conventent means of mereasmg the number of telephone stations m

cases where the capacity of the large exchange is fully oceupred. In its normal
form the exchange 1s constructed for co-operating with an automatic man
exchange, but hy plugegimg in small auxihary sets 1t can co-operate with a
mamual CB- or Magneto exchange. Auxiliary sets [or eo-operating with seni-
automatic exchanges are also avatlable, When connected as a sub-exchange (o
a Lrge private branch exchange, auxiliary equipment 15 also requived i it s
desired to obtam inquiry amd transfer facilities to the extensions connected to
the mam PADBND This possibihity 1s only avinlable doaring connection to the

man exchange,
During commumcation with the main exchange, AN rozor provides the
same general facihties as o large automatic private branch exchanges ol

modern type. The extension apparatus consists of ordinary telephone instru-

Fig. 1 X 6571
Private automatic branch exchange
AMD 10201

for 5 extensions, 1 exchange line and 1 local

link connection
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Fig. 2 X 6563
Routing diagram for AMD 10201
FDR-C exchange line

FV connecting relavs for FDR-C
LV connecting relavs for SNR
LR line relays

REG register
SNR cord circuir

Main exchange

Fv

\- SNR

5 !

R | ——{ REG

ments with dials. No special apparatus 15 required for transmitting incoming
calls. Incoming calls are signalled m due order to the three extensions having
the lowest numbers, until an answer is received, 1T one or two of these
extensions are engaged, all signals will pass to the extension or extensions
which happen to be free, whilst at the same time an andible signal i the
existing  connection  andicates  the  inconming  call. This  ealling system s
accompanied by the advantage that the meoming call will in all probahility
always be answered without necessitating the continuous supervision of any
particular  telephone  instrument. The two  extensions  having  the  highest
numbers can be barred for traffie with the mam exchange. Switching mcomimg
conmections fron the main exchange s effected according to the same method

as that for enquiry and transfer,

The constructional elements in the exchange consist solely of relays and
capacitors. The eurrent supply 15 obtaimed from a battery eliminator which
normally gives o working voltage of 23 V. The relays are so dimensioned that
voltage fluctuations hetween 20 and 30 V' will not affect their operation.
Moreover, smce all contacts are of the twin type, rehable functioning s
obtamed under all conditions and at the same time very httle or practically no

mamtenance work is required.

To ensure telephone connection with the mam exchange even i the event of
a breakdown i the current supply, the lme branches to the central line are
connected through the change-over contact of @ supervisory current relay. On
an interruption in the current supply this relay s restored and an extension s

connected directly to the line equipment of the mam exchange.

The hattery eliminator for the exchange is designed for connection to alternating
current mains. Where direct current mains are avalable a rotarv converter

with the necessary starting- and control gear must bhe installed.

The exchange constitutes a complete unit i atself and econtains the battery
eliminator, space being available for the auxiliary set. It 15 mtended for wall
mounting and has the following dimensions: 300 = 375 = 190 mm. The weight

15 31 kgs.

Constructional Principle

The routing diagram. Fig. 2, shows the principle on which the exchange is
constructed. Each extension has a line relay which 15 nsed for connection to

the exchange register. The relavs for connecting the extensions to the local

link circuit and exchange line are denoted in Fig. 2 by selector symbols,

15



16

Direct connection of the register to the line relay implies that connection to
the exchange line is independent of the local connecting Imk. Outgomg calls
can therefore be made even when the latter is engaged, and thanks to this
arrangement the mimation of the call can be effected with the dial. Thus, no
extra enrthimg button is required on the telephone instrument for this purpose

and connection to the exchange 15 carried out with two-wire conductors,

The digits for the extenstons are >—a and the mam exchange 15 called with
the digat 1. For systems in which the numbering on the ial begins with the
digit o the extension digits will be r—35 and the main exchange is called by

the digit o

To obviate unnecessary manipulation when making connections from exten-
sions, eircuits are drawn out from the cord cireait and central hine to the
commection panel and, 1f considered desivable, these may be commected 1o in-
dicators (lamps or drop indicators) at each telephone imstroment. A< soon as
cither of these connecting devices are engaged, this fact will be indicated at

eVery anstrument.

Funct.ioning

Local Conncctions

When an extension lifts the veceiver the line relay establishes connection with
the register — i the latter s disengaged. When o number of extensions make
calls stimultaneously, only one of these will be connected to the register, The
dialling tone, 1 e, continuous tone, indicates that the required number can be
obtaimed with the dial. If the desired extension and link crreuit are disengaged
the calling extension will be connected to the link circuit immediately after
dialling the number and the line relay will restore. Directly afterwards, the
line relay for the called extension will operate and a ringing signal will he
sent out from the register via this relay to the extension. At the same time
the calling extension will hear rmgimg tone. The calling signal for Jocal calls
continues for about 1 osecond. After the ringing signal the called extension
will also be connected to the link cirenit and at the same time the register will
be released.

The ringing signal is not repeated for local connections, but it can be produced
by replacmg the receiver and repeating the call a number of times or by
alternately dialling one impulse and the required number on the dial,

I the required extension is engaged locally or 1f the cord cireuit s engaged
by another call, the calling extension will again hear the dialling tone after
dialling the number. 1T the required extension is engaged by a call on the
exchange line no signal will be obtained,

An extension at which the receiver 1s removed is first connected 1o the
register, connection to the cord circuit taking place after 5 sees. which
consequently also occurs when an extension waits for a corresponding period
hetore dialling the number,

Traffic with the Main Exchange
Otgomng Calls

Outgoing calls are inmtiated by one dial impulse. After an outgoing call has
been mitiated, the register establishes connection with the exchange line, The
desired subseriber’s number s dialled after the dialling tone from the main
exchange 15 heard. .

On the comclusion of the call the extension is released when the receiver is
replaced provided that the main exchange subscriber replaces his receiver at
the same time. If the latter remains on the hine, the extension will be released
at the end of a few seconds whilst the exchange line will remain hlocked until
release has been effected at the main exchange. To obtain a control over the



release, however, the line relay at the main exchange must be connected to the
line branches with reversed polarity with respect to the current supply in the
link circuit. If the exchange line s engaged, the calling extension will agaim
hear the dialling tone,

lncoming Calls

Anomeoming rimging signal to the exchange line canses the latter to he con-
nected to the register, and extension 2 (1) is rung up if it s disengaged. The
digit in brackets imdicates the extension number with o as the Tirst digit on
the diall 11 the first extension s engaged the eall will e transmitted to one of

the two tollowing disengaged extensions,

IT the three fivst extensions are disengaged, the first and second ringing signals
from the main exchange will be repeated to the first extension. [T no answer
15 received from the extension first called, the following signal is repeated to
extension: No, 3 720 The fourth vinging signal 15 repeated to extension
No. g 30 A fifth ringing signal 18 again repeated to extension No, 2 (1)

and so on,

The signals from the main exchange are sent out in the form of a short signal
mnnediately followed by a long one. The caller will gather from this that the

call 1s from the main exchange.

If one or two of the extensions which receive incoming calls are engaged, the
second and the third are called or only the third, by all signals. Each time
the signal is repeated the person speaking will hear a tone signal. If this is
repeated it implies that the call is not being answered at the disengaged -
strument. [T the person speaking replaces his receiver, the instrument next in
turn in the register will be called. When an incoming call is answered the
register 15 released and communication is established. Control of release is

accomplished m the same manner as for outgomg calls.

Enquiry and Transfer

Enquiry and transfer are effected by the same method as that emploved for
transmitting mconing calls, The enquiry call is origimated by one dial impulse,
If the register is free it is connected to the exchange lime and the caller
recerves the dialling tone. The enquiry call 15 connected in the same way as a
local call and thus engages the local link cireuit. After the called extension
has answered the call. the enquirer can change between the called extension
and the exchange subscriber. If no answer is received, the link carcwit s
released when the enquirer dials one impulse. 1f the called extension replaces
the receiver after the caller has established communication with the exchange

subscriber, the enquiry connection is restored,

Transier is effected when the enquiver replaces the receiver after the enquiry
call has been answered., Transfer takes place irrespective of whether the
enquirer is connected to the called extension or to the exchange subseriber.

The cord circuit is released when transfer takes place.

Comparison with Large Private Automatic Branch
Exchanges

Large private branch exchanges which are equipped with special apparatus
for transmitting incoming calls and have one or more persons allotted
exclusively for handling the incoming tratfic, usually have a number of other
means available for making connections, such as: waiting connections, parking
of incoming calls, priority connections, series calls, ete. These convenences
can scarcely be appliedd to a 5-line private branch exchange and furthermore,
the cost of introducing them would he so high in relation to the cost of the
exchange in general that their adoption has not been considered remunerative

or even necessary.,
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Fig. 3 X G564
Auxiliary set for co-operation with a CB-

main exchange

Fig. 4 X 6365
Auxiliary set for co-operation with a

semi-automatic exchange

18

In place of a waiting conmection, the person required is requested to ring up,
This method is the only one that can come into question when only one

exchange lme s avalable.

Co-operation with a Manual Main Exchanee

o
When AMD 10201 is co-operating with a manual mam exchange with none
repeated cadling signal certain supplementary equipment s required, For this

redason a numher of cirenits are connected to oa jack mounted i the friome.

Co-operation with a CB-main L'.\'(fnu{:\u'

For co-operation with a CB-mam exchange without repeated ringing signal
an auxibiary set s installed comprising a relay and an electrolytic capacitor
which are connected to the jack by o plug. Fieo 30 With this supplementary
cippiient an meoning signal transnuts o call to extension Noo 2 (1), If the
call 1= not answered within 10 secs. a ringing signal 1= transmitted to extension
No. 3 r2) and after a further 10 secs extension No. g ¢ 37 15 called.

[T the call 1= not answered on extension No, g ¢ 30 disconnection will take place
10 secs after the last calling signal. 11 one of the extensions 15 engaged the

callimg s1ignals will he recerved on the extension or extensions that arve [rec.

Ca-{!pummw with a Semi-automatic E,\‘c'fh'mgt'

[For co-operation with a semi-automatic exchange which requires special calling
arrangements with  earth potential on both e hranches, an auxiliary equipment
15 emploved consisting of three relavs and an electrolvtic capacitor, Fig. 4.
A rmging signal from the semi-automatic exchange sends signals to three

extensions successively.




Fig. 5 X 7567
Auxiliary set for co-operation with a
magneto main exchange

Left: with covers in position

Co-operation with a Magneto Main Exchanee

For co-operation with @ magneto maim exchange an auxiliory set consisting of
three relayvs and an electrolytic capacitor s employed. Incoming calls with o
ringing signal transmit signals to three extensions i due order. Outgoing call
signals are produced automatically by a short alternating current signal to
the mam exchange. When the receiver is replaced a short ring-off signal is
sent out. This final signal is also transmitted after an mcoming call, After the
ring-oft ni;_{n;L] the L'xch:Lllgr Ime 15 blocked for outgomg calls for about 10
secs by the end of which time disconnection should have taken place at the

maim exchange.

A special auxiliary set for co-operating with magneto main exchanges which
reguires an unearthed ring-off signal. also mclades o transrormer for this

purpose. Mg, 5.

On an interruption in the supply, the line branches from the main exchange
are connected directly to a magneto telephone. [f one of the automatic extension
mstruments s provided with a local nicrophone feed and hand imductor. the

latter can be used durmg the mterruption m the current supply.

Power Supply

For the power supply a battery eliminator is employed which also generates
the necessary tone- and ringing signals. Tappings are provided for connection
to alternating current mains for 110, 127, 1530 and 220\, go—b60 cyeles,
In addition, the sccondary side of the transformer can be regulated up or
down 20 7. On delivery, the elimimator 1s connected for a 220 V7 supply vol-
tage. The normal working voltage ts 24V but the exchange permits a fluctna-
tion between 20 and 30 V. At the minimum voltage the line resistance for the

extensions may be 300 ohms,

The power consumption i1s very low and remains in the vicinity of 3\W (13 VA)

when the exchange 1s idle; at the maxamum load it reaches 36 \W (41 VA ).

When connected to direct current mains, the exchange when idle 15 directly
connected to a potential divider which supplies a ealling voltage of 24 V. As
soon as a call is made asstarting relay for a rotary converter is closed, and
when this machine is generating alternating current the potential divider 1s
disconnected from the exchange which 15 then fed from its own mains set.
The converter continues to run as long as the speech conmection 1= maintained.,
The converter, the starting relays and an excess voltage relay form a special
unit. The excess voltage relay constitutes a protective device when  the
exchange is idle and is directly connected to the potential divider.

If the voltage to the exchange exceeds 30\ the excess voltage relay drops out

and the mains voltage is completely cut aff from the exchange. Reconnection

of the mains after a cut-out of this kind can only be carried out manually.
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Absence Indicators

A TRAGARDH, TELEFONAKTIEBOTLAGET LM ERICSSON, TELESIGNAL WORKS, STOCKHOLM

U.D.C. 654.015.2
In commercial undertakings it is important and helpful for ensuring good service
that customers should be able to establish telephone connection quickly with the
employee they are seeking. A similar need exists in public offices and hospitals
for convenient telephonic communication with officials or doctors. The operator
is not in a position to offer such service without some technical aid since it is
impossible to keep account of the persons actually on the premises at the time

enquiries are being made for them.

As a supplement to staff-locating installations of the ordinary type, L M Ericsson
have now designed apparatus in the form of absence indicators with the help of
which the operator can immediately ascertain whether officials frequently sought
for have left the building, when they may be expected to return and the reason

for their absence,

The mstallation for absence imdicators comprises one or more switch panels

and table contacts and an indicator m the form of a clock with mdicating lamps.

Construction

The sweitch panel, Fig. 1, which is located i the entrance hall through which
the officials must pass when arriving at or leaving their offices, consists of
3 switches mounted on a front panel of elm with a cellulose fmish. One switch
is required for cach person and one switch panel is therefore sufficient for
5 people. When the indicator is to be used by more than 3 persons, additional
panels can be placed one over the other or beside each other and the capacity
of the mstallation 1s then inereased by 5 for each new panel employed. The
switeh has a pointer, which pomts towards a ring with a scale. Every hour
between g-o'clock and s-o'clock 1s marked on this ring with hali-hour intervals;
g-o'clock is indicated by »Ins and the remaming hours by figures, Furthermore,
the notations »Out», »HBs and 38 are emploved. Under each switeh is a
designation frame strip where paper strips with the name of the person

concerned can be mserted.

The switches are connected to a terminal block mounted by claw fastenings
im an nset box belonging to the panel. This box 15 made of wood and is
ntended for recessing in the wall. When connecting the panel the terminal
block can be drawn forward and is then completely accessible. After making

the connections the block 15 pushed back into the bottom of the hox.

Fig. 1 X 6566
Marking panel type KEM 5501

for five persons
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Fig. 2
Table contact type KEM 1201

for reading the indications

X 6568

The table contact, Fig. 2, is to be placed in a position conveniently accessible

to the operator since it represents her means for reading the indications given
by the respective officials. It is constructed of plastic material and containg
ten press-buttons. Each press-button corresponds to one switch, so that one
table contact suffices for ten persons or two switch panels, In extensive in-
stallations two or more table contacts are placed beside each other or a special
equipment may be employed consisting of a suitable number of 10-press hutton
strips momnted i oa wooden case. 1T desired, the press-button strips may also
be mounted on the operator’s exchange board.

On front of the table contact 1s a space where the names of the persons con-
cerned may be printed, The table contact is provided with 2 metres of flexible

cable and a wall terminal box for surface mounting.

As may be seen from Fig. 3. the indicator 1s constructed in the form of a
secondary clock which is mounted close to the operator. Lamps and lenses
are Ditted in the clock dial for each hali-hour from g-o'clock to 3-o'clock.
The time mark for g-o'clock is fitted with a green lens whilst the remaming
hour marks between g-o'clock and  sz-o'clock have red lenses. A yellow
lens is provided for each half-hour. Three lenses are fitted at the bottom of
the clock dial and are provided with the notations »5%, »85» and »>Cnts,

corresponding to the text for the switches on the panel.

When an electrie elock installation 1s available the secondary elock 15 conmected
to the master clock of this stallation i the wusual manner and then shows
the time whilst being used simultaneously as an absence mdicator, In cases
where there is no electric clock installation, however, a similar secondary clock

is employved as an indicator, but 1t 1s not fitted with hands and impulse motor.

Functioning

When a person entitled to use the indicator enters the premises he sets his
switch at the position »Ins, thus indicating that he is i the building, If he
goes out during the course of the day, when passing the hoard he sets the
switch at the hour at which he expects to return, or if he is not coming back
on the same day, he sets the switch at »Oul». Holidays may be suitably mdicated
by setting the switch at the position »5» and m case of sickness or other reason
for absence, at the position »Hs. IT a person is absent on account of sickness his

switch may be set by the hall-porter, Tor cx:unplt‘, or some other suitable person.,
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Fig. 3 X 6567
Absence indicating clock KAC r11x01

When the operator wishes to locate a person entitled to use the indicator she
I 1

presses the latter’s button on the table contact and reads the indication on the

sters the mdication »lus the green lamp

mdicator. If the person sought e
on the hour mark for g-o'clock will light up and it is conscquently known that
he is on the premises, whereupon he can be found hy means of a staff-locating
mstallation when he 15 not 1 his room. On the other hand, 1f he has gone ont,
ared or yellow lamp will light up at the time on the clock at which he expects
to veturn. If he has set his switch at any of the positions »Outs, »Bs or 252
one of the three corresponding lamps at the bottom of the clock dial will hight
up and indicate that he has gone for the day, i1s absent or on holiday. The
indicator lamp will only remam alight as long as the operator presses the

Iatton on the table contact.

The mstallations are vsually operated at 23 V' oalternating or direct currer

andd the current consumption 1= 0.05 AL Thus, the apparatus can e

connected to ALC, manms through a transformer or to a hatterv,

12
L



Vehicle-actuated, Progressive Road
Traffic Signals in Visteras

S EKWATLTIL LMERICSSONS SIGNALAKTIEBOTLA G, STOCKHOLM

Fig. 1

Site plan

o= light signal

=] control apparatus

—— detector

HKopmengatan

X 7583

LLDCL b50.057.73

L M Ericssons Signalaktiebolag has recently delivered four vehicle-actuated progres-
sive road traffic signals to be installed at street intersections in Stora Gatan in
Visterds. The installations are the first of their kind in Sweden, inasmuch as all
the control apparatus for the four street intersections is inter-connected to permit
progressive signalling in the main street. A detailed description of the planning,

construction and functioning of the installations is given below.

Plaunmg

The mstallations have been desioned with 2 view to ensuring the highest
possible degree of trathic safety at the intersections of Stora Gatan  (main
street)  with Kopmangatan, Vasagatan, Sturegatan and Kopparbergsviigen
respectively, and by no means least for obtaining an increased tratfic capacity
i Stora Gatan, This street possesses the distinctive character of a mam
thoroughfare, whereas the traffic in the mtersecting streets 1s of a more local
nature. Duwrmg certain times of the day a number of traffic peaks are reached,
due to the journevs of workers to and from the industries located m the vicinity
of these streets. At such times the traffic has a clearly marked flow in one
divection or the other through the different strects.

Stora Gatan must i all circumstances absorh a through tratfic which is very
considerable in relation to that i the intersecting streets. It was therciore
found desirable to introduce a signalling sys<tem hy means of which a stream
of traffic flowing along Stora Gatan may be allowed to pass unchecked at
a certain speed  subsequent street mtersections regulated by signals. Thus
the signal must change to green for Stora Gatan in good time at the respective
intersections so the stream of traffic is not held up. but can pass on ireely.
The choice therefore fell upon  vehicle-actuated  progressive street signals
which must be regarded as the most suitable svstem n the present mstance.
By means of this system the tratfic capacity of Stora Gatan can be imcreased
whilst at the same time the signals at each street mtersection have a certam
degree of independence which is not too restricted. This arrangement also
entables the demand to he met for satistactory traffic crrculation in the inter-

secting strects.

Varagaten Sturegoton Hopparbergsvagen

|

Storz ﬂ Hﬂ gatan l || i

F = I | T d&_ﬂ
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(9]
J



Fig. 2 X 4713
Traffic signal

with side lantern

Fig. 3 X 6574
Control apparatus at Kopparbergsvigen

exterior

24

Construction

Fie. 1 shows a site plan which includes all four of the street intersections,
From this plan the position of the light signals, vehiele detectors and control
apparatus miy be seen. and also the distanee between the street intersections,
The number of light signals and thew location arve dependent upon  the
permissible traffic routes m the respective streets, Thus, no signals are provided
m \asacatan for travelling i oa southward divection as this street 15 restricted

to northward hound one-way traffic on the north side of Stora Gatan.

In consequence of the fact that Kopmangatan is restricted to south-hound one-
wav traftic on the north side of Stora Gatan, all the signals at this intersection
which mdicate south, east and west vespectively are equipped with two green
lights, one of which 1= at the sude of the other. The green lights in these signals
are provided with arrows whereby the pernmssible direction of travel in the
street mtersection 15 already indicated on entering the latter. Fig. 2 illustrates
A signal with o vertical green arrow on the maim signal and a horizontal arrow
on the side Tantern, indicating that vehicles may proceed straight ahead or to

the right.

AT eontrol apparatus at street intersections are mounted on house walls. Fig, 3

shows the control apparatus at Kopparbergsviagen,

e comstruction of the light signals, vehicle-detectors and control apparatus

15 similar in principle to that deseribed i the Eriesson Review, No. 3. 1030

Functioning

The four mstallations are constructed with control apparatus for two velncle
phases. There 15 no separate phase for pedestrians, but in the event of special
stgnals bemg found necessary for pedestrians, the equipment for this purpose

can be added to the mstallations at a later date without difficulty.

For progressive signalling all the control apparatus is connected to o common
tune distributor mcluded o the control apparatus at Kopmangatan which s
the master apparatus (key pomt) for the svstem. Each of the other three
control apparatus is connected to the master apparatus by a twin-lead. (An
unlimited number of secondary control apparatus may be connected to the
master apparatus. The connections from the master apparatus to the secondary

apparatus are niade II_'[t‘]rhllllt.‘- Or power cables, )

The time distributor sends out current impulses to all of the control apparatus at
such mtervals that the signal in the respective intersections will change to
areen with respect to Stora Gatan as the vehiele, or vehicles, which has
caused the change of signal at the preceding mtersection passes along Stora
Caatan. A current mipulse from the time distributor will not canse a change

of signal to Stora Gatan it a vehicle has not been registered by the vehicle

detectors m Stora Gatan at the respective street intersections.




Fig. 4 X 7584
Control apparatus

showing the controlling gear

Fig. 5
Control apparatus

lefr: with the relays for changing signals, and
right: showing the amplifier, etc.

After a current impulse for Stora Gatan has been registered by the control

apparatus a prevent period sets o during whieh no change from green
m Stora Gatan to green i one of the intersecting strects can take place. In
this way a change to an interscecting street 15 prevented from occurring at such
a point of time that the signals have heen unable to change hack to Stora Giatan

herore the period for a right-of-wayv sets i for this street,

When the prevent period has expired, the privileged period for right-of-way
hegins in Stora Gatan, This amplies that the green Tight in this street s
guaranteed for the first vehicle m a stream of traffic that registers on the
vehiele detectors at the respective street mtersections. The privileged period
terminates after the first vehicle npulse received durimg the time the signals
are showing o oreen heht in Stora Gatan. If the following traffic flow is so
dense that the incommg vehicle ampulses do not exceed the time for the
maximum time spacing of the vehicles which applies for cach contral apparatus
i order to retain the green light, this hieht will remain unchanged, As soon
as the privileged period sets i for the mtersecting streets and vehicles have
heen registered in the latter, the signals will change to these streets. 11, on the
contrary, no vehicles have been registered i the mtersections the green light
will remain unchanged m Stora Gatan. Every installation will thus operate
to a large extent as an independent  vehicleactuated  installation after  the
privileged period for Stora Gatan has terminated and until it has begun for

the street intersections and vice versa,

What has been saul ahove in connection with Stora Gatan also applies in
principle to the street mtersections, with the difference, however, that the

prevent period may be omitted for these streets.
15 it s desired to disconnect ome or other of the installatons this can be done

without difficulty. In such an event the progressive arrangement can e

retained or the installations may be allowed to operate similarly to entirely

25



Fig. 6

Traffic diagram
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separate strecet mtersections which are I!]I]l'[)l'[!llll_'lll of one another. In the latter
case the maximum periods for green Light are determined locally by the

respective control apparatus,

Ifig. 6 shows o traffic diagram with progressive signalling i hoth traffic
divections along Stora Gatan. With o maximum time of 25 sees for the green
heht the average speed of travel along Stora Gatan will be 17 km/hr, Changing
over for other speeds of travel i this Street at different times of day 15 carried
out automatically by o time switch mounted in the comtrol apparatus at Kop-

miengratin,

The mstallation 1= also constructed m such o way that the green light either
returns to Stora Gatan without any vehicle being registered  there, or it
remains i the street from which treatfic hias last l::i_-\rll_ _"-\\\ill_'}ai1|;; hetween

thes=e two systems of working s done in the control Appariatus,
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Sievert’s Dust- and Watertight Fitting
ALAYV for Fluorescent Tubes

E JENSEN S$1EVERTS KAUBTETLUVETRIEK SUNDTBYUBERG

Fig. 1 X 8572
Sievert’s fluorescent tube fitting ALAV

To the right the box with the reactors cast in
insulating compund and with the outer end of
the box in the form of a connection box.

U InC, 683.854:021.324.43
In the earlier type of Sieverts Kabelverk’s fluorescent tube fitting the reactors
were located inside the protective glass tube of the fitting. In the new fitting
which Sievert’s are now placing on the market it has been possible to mount the
reactors at one end thus ensuring their more effective cooling. A number of other

improvements have also been incorporated in the fitting.

For some years past Sievert’s have been manufacturing o dust- and watertight
fitting for fluorescent tubes ino which the lunps and other equipment are
enclosed ina thick glas tube, The ends of the tube are closed Ly two rings
with corresponding eovers. The rings are drawn up tight against the end
surfaces of the glass tube by means of four thin wires consisting of a special
steel which pass along insule the tube from one ring to the other. The reason
for constructing the fitting with a cover at each end was due to the fact that
the lamps were formerly provided with clampimg sockets. The reactors were
placed inside the glass tube to provide satisfactory protection against the

action of the surrounding air.

The location of the reactors mside the tube 1s not entirely an adeal arrangement,
however, 1 view of the fact that the air s heated up by the lamps. Simce the
lamps now used have pin sockets it 1= no longer necessary to open the tube
at more than one end when changing the lamps. and Sievert’s have therefore
taken advantage of this fact and have fitted the reactors at the other end. In
a new type of htting recently placed on the market, see Fig. 1. one end has
been designed in the form of a hox i which the reactors are cast in msulatmg
compound. To ensure satistactory cooling, the hox 15 constructed with cooling
fins. The outer end of the hox takes the form of a connection hox of the same
size as Sievert's ATU-connection box. The ternunal plate and box cover are
standard ATU parts, The reactor hox is fixed m the same way as the former

type of end ring, that is to say, by means of four stayv-wires,




Fig. 4
The fitting mounted on a wall

2.8

X 6573

Fig. 2 X 4715
The tube fitting with the cover un-
screwed in order to show the starter

Fig. 3 X 4714
Fixture for mounting the fitting on a

wall or a ceiling

To prevent olare from the Tamps, the fluorescent tubes are frosted mside, As
the frosted glass renders it ditficnlt to see whether hoth Lonmps arve alight,

however, a few centimetres of elear glass have heen left at cach end.

The starter, see Fig 2, 05 immediately aceessible mside the cover. Guide rings
are attuched 1o two of the stay-wires to faeilitate the msertion oi a lamp. A
cguiding voke s also placed close to the mmer Tampholder, The cover s fixed
by a chain to one of the stays which therefore holds it when it s unserewed

for the purpose of changimg the lunp.

A drying box is mounted in the cover and 1= held in position by o wire Toop.
On moving the latter the hox can be withdrawn for replacement, The purpose
of the deving hox s to absorh the mnisture present in the fitting and which
m accordance with sthe Taw relating to cold wallss might be deposited on the
mside of the gliss tabe at the hottom after the Tamps have Tit up and have had
time to warm the upper part of the tube. In order to render the drving hox
cffective, the drving medium must be well-dried after it has been placed n
the hox, This should be followed mmediately by the application of a coating
of paratfm to the box cover. The paratfim must, of course. he removed hefore
the end cover a5 sevewed home after the lnp has been inserted. When changing
the Tamp a new drving box should be taken. Drying hoxes which have heen
used can be made Tit for further service by heating them up, 1f it is possible
after changing a lamp to allow the Dittimg to remain alight for a short time
with the cover removed until the an inside the fitting has been warmed up,

no moisture will be deposited and the drving box may then be dispensed with.




Sinee it is extremely important that a fittme of this type should he perfectly
tight under practical conditions of use, particular care has been devoted to
the designing of the packing and the choice of material for the same. As

last step in the manufacture, cach fitting 15 subjected to o pressure test,

Owimg to the fact that the reactors have relatively Tow losses and are well-
cooted, the fittings can be run continuously on the starting current, that is to
sy, on closed aremit with Tolere of the Tamp 1o agnite, without o temperature
rise occurring which would be dangerons for the reactor. Tlos also applies

when the mains \1J|[.'lL;t' rises 1o 7 above the normal \'||[[;1;_-‘<-_

The fittings are designed for one and two lamps. Inthe latter ease the conmnec-
tion hox has o three-pole terminal plate and one end of each lamp ciremt s
connected to its own terminal whilst the other ends of the cirenits are connectedd
together to the thivd termimal. In this way it is possible to connect the fittings
between one phase and neotral (or between two phases at 3 < 220 V) or
hetween two phases and neatral (or between three phases at 3 < 220 V)

accordimg to requirenments, They can also be commected Tor two separate cireuits.

To permit the changing of a lamp when a4 number of fittings are mstalled m
arow close to one another, the fittings ave suspended on two wires. When o
laomp has to he changed the fitting 15 moved slightly to one side <o that the
lvup can be withdrawn without obstruction from the adjoining fitting, The

two supporting wires consist of standard 2.5 nn® PV Cansulated wire,

To enable a fitting to be mounted directly on a cerlmg or a wall when necessary.
a special fixture s provided, see Figo 30 Where fittings with two lamps arce
emploved it 15 customary to arvange them side by side; only in exceptional
cases are they placed one above the other, To allow any desired arrangement
to be selected, however, the fittings are provided with three lugs for the
attachment of supporting wives or wall fixtures. When a fitting 15 to be

mounted on o owalll suffictent space must be available for changing the lamp.

A Long Ladder for a

High Tower

One of Stockholm's longest  fire-ladders was  tested re-
cently in the course of fire extingnishing exercises which took
place at L M Ericsson's factories at Midsommarkransen,
Stockholm. The ladder which 1s 105 feet high was placed
against the LM Ericsson radio tower and the firemen enter-
¢d this fine building through the windows. The radio tower

is 237 feet high.




L M Ericsson Exchanges 1950

O

Durimg 1030 the following exchanges on the L M Erniesson automatic tele-

phone svstem with soo-line selectors have been put into service:

number |

town exchange Sf ines
Avgentine
Buenos Aires PABX 500
Nogoya 500
salta (extension) 1000
Santa Feé Centro ([extension) 500
Santa Fe Maipu (extension) 500
Santa Fé Noroeste (extension) 500
| |
Bolivia |
Cochabamba (extension) | 100
La Paz [extension) 1000
Sucre 500
Brazil
Belo Horizonte HOO0
=io Paulo PABX 400 i
|
Colombia |
Armenia {extension) 1000
Bogota Chapinero {extension) | 1000 |
Bogota Las Cruses | qoo0 |
Bogota Ricaurte 2500 |
Ibagué (extension) 400
Manizales | PABX 140
Medellin America 3000
Medellin Centro fextension) 2000
Denmark
Kopenhamn 3 PABX 640
Ditteh West Tudies
Curagao | Mahaai (extension) 500
Lcuadar
Mariscal Sucre oo |
Finland
Bjorneborg 3500
Teeland
Akureyri 1000
Hafnarfjordur (extension) 660
India
Rajapalavam PABX G0
Ttalv
Abano Terme 200
Asti [extension) 500 |
Bergamo (extension) 1000
Bologna FABX 200
Brescia (extension) 1000
Capri 500
Cremona [extension) 500



town

exchang

nuniher

L+ .
of lines

Enna
Genova
lecce
Mantova
Napoh
Napaoh
Ovada
Padova
Palermao
Pompet
Ragusa
Sorrento
Spinetta Marengo
Taranto
Treviso
Venezia
Venezia
Vercell
Verona
Vicenza

Mexico

México 1),
México 1),
Méxica 1),
México D,
México D,
México D,

oo oo e Heo Wioo Moo

Movoceo
Tanger

Nethevlands
Rotterdam
Rotterdam

Norway
Eidanger
Halden
Harstad
Oslo
Stavanger

Panama
Panama City
Panama City

Poland
Katowice
Warszawa

Sweden
Boris
Eskilstuna
Falkoping
Gavle
Goteborg
Giteborg
Goteborg
Goteborg
Goteborg
Goteborg
Hagfors

AN

|'11'-iI'“iI)u
PABX

PABX
PABX

' Centrale
Mestre

Chapultepec
Coyoacan
Roma
Tacuba
Victoria
PABX

Schiedam
1o PABX

PABX

4 PABX

Panama 11
Panama 111

10 PABX
PABX

Kalltorp
Masthugget
Partille
Vasa

2 PABX

3 PABX

500

It_‘.\(h'll-'ll;n_; 40
(extension) 500
(extension) 00
lextension) 500
(extension) Loy
L

fextension) 2000
l 00

200

500

! 500

200

{extension) 1000
{extension) | 500
(extension) | 2500
(extension) 500
{extension) 500
fextension) 1500
(extension) 500
(extension) 500
(extension) | 500
(extension) 1000
(extension) 500
(extension) 3000
450

(extension) | 1000
(extension) 1500
2140

(extension) 40
(extension| 1700
| 2000
{extension) | 300
{extension) 2000
4000

3000

1G70

400

(extension) 1000
(extension) | 2000
j500

14500

QOO0

(extension) 5000
1000

(extension) | 1500
240

(extension) 220
1000




LS

[ &)

town

exchange

number
of lines |

Inarlskoga
Kiruna
IKristinehamn
NorrkGping
Stockholm
Stockholm
Stockhohn
Stockholm
Stockholm
Stockholm
Stockholm
Stockholm
Vastervik
Viasteras
Orebro
Various places
Various places

Tarkev
Ankara
I-tanbul
Lzmur
Lznr
Ixarabuk
Oddemis

enezuela
Iubio
San Cristobal

During 1a50 the following exchanges
12-lne selectors
mcluded in the figures,

delivered.

Aspudden
Enskede
Kungsholmen
[Rasunda
Tullinge

Alta

7 PABX

12 PABX

13 PABX
18 PABX

Yenisehir
Sisli

Buca
Bornova
PABX

(extension)

[extension)
lextensuon)
lextension)
(extension)
{extension)
fextension)

{extension)

(extension)
(extension)

(extension)

(extension)
(extension)

[REISTS]
2300
1000
2000 |
3000
1000 ‘
1000
2500 |
1000
1000
2270
80
3500
1000
3000 |
Toho |
1340 |

4!!(!!1

3000
T
T
200 |

5000

150 |
1000

Total 157740

and switchboards with 100-, 25- and
Extension to existing plants are not

0L

IExchanges with 1oo-line selectors
Switchboards with too-line selectors, system AHID
Switchboards with z5- and 12-line selectors, system

number
ol

nuniber

lines

8 5300
[F1H] Hn?f] |
Ll

531 12708

045 27068



021.324.43

U.D.C. 683.854

JenseN, E: Sievert's Dust- and Waltertight Fitting ALAV for Fhuo-

vescent Tubes. Ericsson Rev. 28 (1951) No. pp. 27—29.

In the new type of fluorescent tube fitting which Sieverts Kabelverk

ket the reactors are located at one end, thus en-

have placed on the mar

. This and another of other improve-

suring their more effective cooling
ments are described in the article,

U.D.C. 656.057.73

ExwarL, S: Vehicle-actuated, Progressive Road Traffic Signals in Vis-

terds, Ericsson Rev. 28 (1951) No. pp. 23—26.

L M Ericssons Signalaktiebolag has recently supplied four vehicle-actu-

ated road traffic signallin

for the four street

signallin

g installations to Visterds. The control apparatus
intersections are connected together for progressive

g in the main street, which is novel arrangement in Sweden.

The article describes the planning, construction and functioning of the

installation,

U.D.C. 621.395.343.004.5

BercLunp, C: Maintenance of Awtomatic Telephone Exchanges with
500-line Selectors, Ericsson Rev. 28 (1951) No 1 pp. 2—6.

The economic significance of maintenance work is frequently underesti-
mated and should receive more than the usual attention where automatic
systems are concerned. The following article contains a summary of the
operating results achieved in Stockholm’s automatic exchanges. Suitable
maintenance methods for the system are described and general directions
are given for the organization of a satisfactory maintenance service,

U.D.C. 621.395.343

Tuowmsow, I: New Developments on L M Eviesson's Telephone System
with 560-line Selectors. Ericsson Rev. 28 (1951) No. 1 pp. 7—10,

The article describes certain changes incorporated in the L M Ericsson
telephone system with soo-line selectors, Various methods for debiting
calls are mentioned and new devices for testing switching connections are
described.

U.D.C. 621.395.743.003.1
‘ Lavrent, T: An Optimum Law for Telephone Networks. Ericsson
Rev, 28 (1951) No. 1 pp. 11—13.

When connecting a telephone line between two subscribers or a subscriber
and an interurban exchange within the same local network the line at-
tenuation must comply with certain stipulations in the CCIF standards,
which requirements may be met satisfactorily in different wavs, The
present paper offers guidance for finding the method which will result
in the minimum costs.

U.D.C. 621.305.24
Nirsson, E: Private Automatic Branch Exchange AMID 10201, Ericsson
Rev. 28 (1951) No. 1 pp. 14—19.
To meet the demand for small private branch exchanges L M Ericsson
has taken up the manufacture of a series of such exchanges consisting
exclusively of relays and capacitors and intended for direct connection
to the electric supply mains without batteries. The smallest of these ex-
changes comprises 5 extensions, 1 exchange line and 1 link for local calls.
The article describes the construction, range of use and functioning of
the new private branch exchange. A comparison is also made with large
private automatic branch exchanges and varions possibilities for connec-
tion and power supply are described.

U.D.C 654.015.2
TrAGARDH, A: Absence Indicators, Ericsson Rev. 28 (1951) No. pp.
20 —22,

As a supplement to staff locating installations of the ordinary type used

in offices, I. M Ericsson has designed apparatus for indicating absence.

With the help of this apparatus the telephone operator can ascertain

whether persons frequently sought for are not on the premises, when

they are expected to return and the reason for their absence. The article

contains a short description of the construction and functioning of the
| apparatus.




EUROPE

Danmark

L M Ericsson A(S Kebenhavn V, Trom-
mesalen 5, tel: C 3438, tgm:
ericsson-kobenhavn

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

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

Devischland

Ericsson Verkaufsgesellschaft m. b. H.
Kronberg im Taunus, Parkstrasse 1,
tel: Kronberg 450, 1gm: ericsson-
kronbergtaunus

Espaiia

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

France

Société des Téléphones Ericsson Co-
lambes (Seine), Boulevard de la Fin-

lande, tel: Carnot 95-30, tgm: erics-
san-colombes-seine

Great Britain

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

Production Control (Ericsson) Lid.
Londan, W, C, I, 329 High Holborn,
tel: Holborn 1092, tgm: teleric-
lendon

Italia

Setemer, Soc. per Az, Milano, Via dei
Giardini 7, tel: 62241, tgm:
setemer-milano

SIELTE, Soc. per Az, — Societa Im-
pianti Elettrici e Telefonici Sistema
Ericsson Roma, C. P. 4024 A, fel:
75689, tgm: sielte-roma

F. A.T.M.E. Soc. per Az. — Fabbrica
Apparecchi Telefonici e Maleriale
Elettrico »Breveti Ericsson» Roma,
C. P. 4025 A, tel: 780021, 1gm:
falme-roma

EUROPE

Belgique

Eleciricité et Mécanique Suédoises
Bruxelles, 56 Rue de Stassart, tel:
11 1416, tgm: electrosuede-
bruxelles

Gréce

»ETEP», S§. A. Athépes, 41 Rue W,
Churchill, tel: 31 211, tgm: aeter-
athenes

Ireland

E. C. Handcock, Ltd. Dublin, C 5,
Handcock House, 17 Fleet Street,
tel: 76 534, tgm: forward-dublin

Island

lohan Rénning H/F Reykjavik, P. O, B.

883, tel: 4320, tgm: rénning-
reykjavik

FPortugal

Sociedade Herrmann, Ltda. Lisbaa,
Calgada do Lavra 6, tel: 23168,

tgm: lavra-lisboa

Schweiz

RIBAG — L M Ericsson Generalver-
tretung Basel 9, Tirkheimerstrasse
48, tel: (061) 3BI2S, tgm: ribag-
basel

AS51A

Burma

Vulcan Trading Co. Ltd. Rangoon,
P.O.B. 581, tel: 5.878,1gm:suecia-
rangoon

China

The Ekman Foreign Agencies Ltd.
Shanghai, P. ©. B, 855, tel: 16242-3,
tgm: ekmans-shanghai

The Swedish Trading Co. Ltd. Hong-
kong, Prince’s Building, Ice House
Streel, Igm: swedetrade-hongkeng

1 he Ericsson Gr

ASSOCIATED AND COOPERATING ENTERPRISES

S.E.T. Soc. per Az, — Someio Esercizi
Telefonici Mapoli, C. P. C. 20833,
tgm: set-napoli

Mederland

Ericsson Telefoon-Maatschappij, N.V.
Rijen (M. Br.), tel: 344, tgm: erictel-
rijen

Morge

AlS Elektrisk Bureau Oslo, P. B. Mj

14, tel: Centralbord 461810,

tgm: elekiriken-oslo

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

AlS Norsk Kabelfabrik Drammenp,
tel: 4221 02, 1gm: kabel-drammen

Suomi

C/Y LM Ericsson A[B Helsinki,
Fabianinkatu 6, tel: 201 41, 1gm:
ericssons-helsinki

Sverige
Telefonaktiebolaget L M Ericsson
Stockhelm 32, tel: 190000, tgm:

telefonbolaget

AB Alpha Sundbyberg, tel: 282600,
fgm: akliealpha

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

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

AB Svenska Elekironrér Stockhalm 20,
tel: 44 03 05, tgm: electronics

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

L M Ericssons Férsiliningsaktiebolag
Stockholm, Kungsgatan 33, fel:
22 31 00, tgm: ellem

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

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

Mexikanska Telefonaktiebolaget

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

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

ASILA
India

Ericsson Telephone Sales Corpora-
tion AB Calcutta, P, O. B. 2324, tel:
Central 3108, tgm: inderic-calcutta

Indonesia

Ericsson Telefoon-Maatschappij N.V.
Bapdupg, Djalan Tubagus Ismail
13,tel: S 707, tgm: javeric-bandung

AMERICA

Argentina

Cia Sudamericana de Teléfonos L M
Ericsson S. A. Buenos Aires, Bel-
grano 894, tel: TA33; Avenida
2071, tgm: ericsson-buenosaires

Corp. Sudamericana de Teléfonos y
Telégrafos 5. A. Buenos Aires, Bel-
grano 894, tel: TA 33; Avenida
2071, tgm: ericsson-buenosaires

Cia Argentina de Teléfonos 5. A.
Buenos Aires, Peru 263, tel: TA 30
(Catedral) 5011, tgm: cecea-bue-
nosaires

Cia Entrerriana de Teléfonos S. A.
Buenos Aires, Peru 263, tel: TA 30
(Catedral) 5011, tgm: cecea-bue-
nosaires

Cla Comercial de Administracién
S. A. Buenos Aires, Peru 263, tel:
TA 30 (Catedral) 5011, tam: cecea-
buenosaires

Industrias Eléctricas de Quilmes S. A,
Buenos Aires, Julio A. Roca 733,
tel: 34-8895, fgm: ericsson-buenos-
aires

Brasil

Ericsson do Brasil Comercio e In-
dustria 5. A. Rio de Janeiro, C. P.

Ericsson Stockhalm 32, tel: 19 00 00, 3601, tel: 43-0990, tgm: ericsson-
tgm: mexilkan riodejaneiro
AGENCIES

Irag

Swedish Oriental Company AB
Bagdad, Eastern Commercial Build-
ing, Mustansir Street, igm: swede-
orient-bagdad

Iran

Irano Swedish Company AB Teheran,
Khiabane Sevem Esfand MNo. 201,
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B. P. 931, tel: 61-42, tgm: skefko-
beyrouth

Thailand
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5. E. L. Maduro & Sons, Inc. Curagao,
tgm: maduresons-curagac

RepiOblico Dominicana

A. T. Holsteinson Ciudad Trujille,

ESSELTE. STHLM 51

Empresa Sul Americana de Telefones
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J. R. E, Tefel & Co. Ltd. Managua,
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R. P., P.O.B. 2017, tgm: mundi
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Dada-Dada & Co. San Salvador,
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sansalvador
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C. Kersten & Co. N. V. Paramaribe,
P. Q. B. 216, tgm: kersten-parama-
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Electro-Industrial wHalvens», O. L.
Halvorssen C. A, Caracas, Apar-

tado 808, tel: 53848, tgm: halven-
caracaos
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ASEA Electric (M Z) Lid. Wellington
C. L., Huddart Parker Building,
tel: 42086, tgm: aseaburd-welling
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New Domestic Te Cphonc with an

Ivory—whitc Finish

K W NILSSON, TELEFON

Fig. 1

Wall instrument DEP joo02

34

AKTIEBOLAGET LM ERICSSON, STOCKHOLM

LI, 021.305.22:021.305.721
A new series of domestic telephones, both of the wall- and table instrument type,
has been placed on the market by 1 elefonaktiebolaget L M Ericsson during the
vear 1951. In the new domestic telephones the more exacting demands of the
present day have been met both with respect to choice of colour and form as
well as robust construction and reliability in operation. Furthermore, the instru-
ments are casy to install and connect, and either surface wiring or conduit wiring

may be employed.

I'he following article deseribes the construction, installation and schematic arrange-
ment of these new domestic telephones, and gives a few examples of the most

customary types of installations.

[lie domestic telephones placed on the market by Telefonakticholaget L. M
FLricsson m 1930 and 1941, found great favour with the general public owing
to their Tow price and wide range of vse, which contributed towards the rapid
.;_.].]|.|-|||.-|.] of communication in the ||||| e 0 111 '-.\||1"M|=L_- |||c-‘1!|-.---, l]]1'1'1[r_\'

attomabizing the work aond remd ring it more clitcient

e dlomesti ‘.-I.-|,'I|.||;|-~ were desioned Tor wall mowunting and were constructed

m two forms: both with and woithout ealling huttons, The former Lype was
provacily intended for nstallations comprising o maximmum of three mnstro
ments, such as are requived for communication hetween a shop, store and office
m o bmsiness for example, whereas the latter tvpe was more smtable for in-
stallations 1 ; ree olfhiees, cmenias, |'-"]'.|.|‘---. lalhoratories, '-.'-..|"|']I-|'=]-e'-.. work
iops and sn prenises,

he more exacting requirements of  the present day, both with regard to
colonr and form, have been accompanted by o constantly increasing demantd
for domestie telephones of some eolour other than black however. It was
unfortunately mpossible for I M Ericsson to meet this demand at an earlier
fdate owime to the lack of satisfactory materials. Phenolic material could not be
btained in permanent light colonrs and other moulding compounds that might

have been employved for the purpose possessed inadequate strength and further

cxlithited a tendeney to crack eastly,

(1 the coneluston of the second world an entirely satisiactory material

for meonlding telephome parts in ealonrs becme avialable to T A Ericsson,

58 JHCT, A -I|]>~-‘;|_1||| '-.'_]l‘ui] POSSCSEeS |-_\[_‘r_'”'-|’||

1
Damedy, mdtannie bl a ool

={re '__'1.| and o hard surface resi=tant to corrasion.

From tl viear 1031, therefore, .|'||'I.-|_':,._]-_]'|-|--|._,|-_:-'| [. M FEricsson has taken

up the manufacture of a4 new series of domestic telephones with casings and

hadsets of melamine ma permanent ivory-white colour, which are also fitted
with herge instrument cord=. The new series includes both wall- and table
mstruments which have heen designed in an elegant and aesthetically attractive

In adedition, the instruments have very small dimensions and can be

very ensilv mounted amd installed,



Fig. 2 % 478

Wall instrument DEP 3202

Fig. 3 X G5B
Internal mechanism

for the wall instrument. In che lefthand view,
from the left, the buzzer, the contact spring
set and terminal block may be seen.

%

i]!r' [_\|Jt'-. \'JI- mstruaments |I.: -ill]l:ll .||!- 6 o .|] 0 avatlable i !-|.|-

[he material in the Cising and handset then consists of phenolic material

Wall Instruments

[he new domestic telephone for wall mounting is manufactured in two types,

hoth of which are arvanged for divect calls, namely

Lrb? Jo02, l'l;_[ rowlieh s itended for mstallations comprisimg 2 doansiru
ments, where calls are initiated by depressing the instrument’s plunger to the

bottom position, and

DD 3202, Fie, 20 which consists of the above instrument Ditted with o press
button set N 1022 The press-hutton set s equipped with 8 calling huttons

fon indhividuad calls up to a4 maxinmm of 8 instruments,

Construction

Fhe wall mstroment represents an entively new desien, the experience gained
m previous vears having been utihized moits constructiom, LM Ericsson’s maim
object has been to produce an instrument at a low price which nevertheless
fulfils the same requirements of quality as those made af a telephone mstrmment

m an automatic systent.

Hhie handset is exactly simlar to that meluded in LA Evaesson's  table

mstrunient for an automatic telephone system. It s provided with interchang

able transmitter- and receiver insets of the latest type

The casing can be entirely removed from the enclosed mechanism, which
facilitates the work of installation considerably, Owing to the shape of the
casing the handset has a very stable position when 1t 15 hung up. and the
gravity mechanisn 1s l-|n'|'.|ll'l] m a vertical direction, thus CHSUrImME mEximmum

reliability for the disconnection of the battery current.

Fhe enclosed mechanism, see Fig. 3, 1s built up as an overhung unit. Even
when the baseplate is handled relatively carelessly during  installation, the

,u]_ill~['.||l'||l of the sensitive parts of the mechanism s not affected.

Che contact spring sel and the switch slide arve of the same construction and

operate in a manner similar to the corresponding parts i L M Ericsson’s

new telephone mstrument for the automatic syvstem.




f'i,t:- 4 X G581
Press-button set RMP 1022

with ¥ numbered calling buttons. On the right

with the mechanism screwed to the baseplate

e terninal block is constructed of phenolic material and s provided with 1o

terminal serews and 3 comnecting strips. With the help of these connecting
strips the instrument can he employed o installations for 2-, 3- and gewir

systems or as a secondary instroment ininstallations with 8 calling buttans

=i is of a new design and is constructed as a separate unit, Ttis fitted

e biiss

with an adjustable ar-gap and gives poweriul sienals even over long lines

Fhe press-button set RMP 1022, see g, 4, has been designed with o view to
civing the doniestie telephone an attractive appearance. [tois provided with &

pumbered calling battons and has 13 terminals for the connection of the

struoment.

Schematic Construction

[he schematic construction is similar in principle to that adopted for the
earliey types of domestie 1_!-]|"'|5|ranr--_ see s 50 0 andd 7
Ihe mstallation shown m the diagram in Figo 5 05 only intended for calls
hetween two instruments. The conductors employed are z-wire cables having
a thameter of 0.7 1 [he source of current consists of 2 4.5 Voo batter Nl vich
mstrument and is suitable for distances up to goo metres, or with a 6\ batter)

-_1]| to SO0 metres,

Fig. 5 X 6575
I'wo instruments with separate batteries

and 2-wire connections

Fig. 6

Two instruments with a common

Lattery and j-wire connections

Fig. 7

I'wo instruments with a common

battery and 4-wire connections
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Fig. 8
Table
phone

X 7591

instrument for a domestic tele-

left: DEK 9202 with one calling button, right:
DEK goo4 with 8 calling buttons

DEP 4002

Fig. ¢

DEP 4002

) p—————

Fig. 10
DEP 3202

Fig. 11
Fig. 9 X 4718

Domestic telephone installation com-

prising two wall instruments DEP 4002

The connection between the instruments is 2-

wire and separate batteries are required.

An mstallation according to the diagrams in Figs 6 or 7 15 mtended for two

or more nstruments which are connected i parallel and are called by code

A dhameter of o7

signals, For the conductors, 3-wire or g-wire cables having

mm are employed. The source of current 15 a 4.5 V' battery which is suitable

for distances up to 300 metres,

It is not necessary to employ g-wire connections as shown in Fig. but this

il

be connected. The reason why this form of connection was recommended Tor

i

ram has been imcluded m orvder to illustrate how the fourth wire 1s to

L. M Ericsson's earlier type of domestic telephones 15 that 3-wire cable was not
]r1'L'\';l11I~|_\' available on the market. At the present ti.‘l_\'. however, J-wiare cible
can be obtamed from L M Ericsson’s Cable Works at Alvsio, This cable has
the tyvpe designation EA T and has a conductor diameter of o7 mm, It is of
the z-wire cable EATTA

diameter t which has been used i recent vears for mdoor telephone and tele-

the same construction as (with a o7 mm conductor

signal nstallations,

The eable 1s msulated with polyvinylchloride (PVC) and 1= supplied with an
ivorv-white [inish.

Table Instruments

In addition to the wall pattern instruments deseribed above, LM Eriesson
also manufactures entively new tvpes of table mstruments, DER o202 and v2oy,
see g, 8 on the left, and a modernized form of the old table mstruments with

S calling buttons, DEA ooy, e, 8 on the right.

DER gzoz s fitted with a g-wire mstrument cord and can only be employed

for small domestic telephone mstallations comprising two or three imstruments.

DER v2og has o 5-wire mstrument cord ol as emiploved as a0 substation to

the mam mstrument with 8 calling buttons,

The foregomg mstruments arve ftted with casings of a small tyvpe and have
i buzzer for mconung calls.

The table instrument DFA gooy with calling hattons, i distinetion to the
carlier type, has a wall terminal with a casing of plastic material, The in-

strument has a cover of the small type and 15 provided with a direet current

bell Tor meoming signils,

Fig. 10 X 4717 Fig. 11 X 4718

Domestic telephone installation com-  Domestic telephone installation com-

prising three wall instruments DEP jooz prising eight wall instruments DEP 3202

I'he connection between the instruments is 3- Each instrument is provided with 8 calling

wire and a common battery is employed. buttons for individval calls. Common battery

37



Fig. 12 X (570

Domestic telephone installation com-

prising one main instrument DEP 3202
and up to eight substarions DEP joo02

Ihis type of installation may be emploved as
a manager’s telephone installation, A domestic
telephone instrument with a sct of buttons iy
located in the manager’s room, and he can
then eall the substations individoally. Calls to
the manager cannot be made from the sub-

stations however,

Fig. 13 N 4hT8
Domestic telephone installation com-
prising a table instrument DEK oooy

and a number of instruments DEP 3202
and one substation DEP goo2 (connected
to instrument No. 1) and a substation
DEK vyzo04
No. 6).

I'he main

(connected to instrument

instruments can call all other in-

struments in the installation. On the other
hand, a substation can only be called from irs

oW main instrument
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DEP 4002 DEP 3202 DEP 4002

[

+
(4+4) 4+3) _ _(4+1)

Installation

he new domestic telephones can he installed by the customer himself without

dittienlt Detnled mstructions for conneetion ace nupany cach instrument,

Fhe wall mstrmments ave =upplicd with ample diveetions for opening walls
for the wsertion of hushimgs, [t s thus possible to connect up the cables either
to surince wiring or condutt wirimg, In the case of the mstruments with 8
callimg huttons the cable 1s connected m the same way for both the table and

wall astruments,

conmected either to table or wall mstrument if

hell

requited. T sueh o case care must he

An o wlditonal cian he
taken 1o ensure that the bell has the
sane resistance and voltage sensitivity — 4o olis and 30V respectively —
i the anstrmment’s buzzer.
that 'V Ceinsulated cable s now emploved for surface

wiring 1t has hecome pos=ible to mmprove the appearance of a domestic telephone

In view of the fact
m=tallation con=iderablv. Apart from the 2- and 3-wire conductors mentioned
above, 8= and 1zowire eables are now avatlable on the market — likewise with
an vory-white fnnshe These eables wlhieh are designated EANX 8 X o5 mm
and EAKNN 52 > 0.5 man vespectively, are particularly suitable for mstallations

comprismg nstrmnents with o calhing huttons,

For Disme A calles the use of whitesemmnelled steel nals NS ro0d ar
NS rgos 12 and 1o i lone vespectively, is reconmmended, FFor fsmg eabile
ol the type EARNN calde eramnps VST 2020 will be found saitalile, whilst Toy

tadling it to conerete walls cable clamps NST7 2523 may he used,

Difterent Types of Installations

A large number of different tvpes of mstallations can be abtaned with the
new  domestic telephones. thanks to the possilality of combining the varion-
formes of mstruments with one another, Figs g—13 illustrate some of the
possibile combinations thus available, In none of the combinations 1= seerecy

m calbing possible however,

DEP 4002 DEK 9204
7 8

DEK 3004 DEP 3202

7)) L (s




Teletonakticbolaget LM Ericss

On LM-Day ar Skansen greetings were received
from LM
Atthesame time L M-girls paraded with the flags
of the respective countr In t}

~ompanies in all parts of the world.

rop picture

Uruguay’s flag is being carri ross the stage.

1's 75-Year Jubilee

In the vear 1576 Lars .\l.:l'_:lﬂ'll:‘. Friesson u]n'1|r_'i] the mechanical l.\.||r5.;-.|'|||p

which was the origin of the world-wide LA Eriesson concern, The
jubilee was celebrated on the last Saturday and Sunday in August. In connec
L. M Ex ide o

st of 1 omillion erowns for the benefit of the statl i recognition of the serv-

tion with the Jubilee, the Directors of cssomn decided to set

ices of the compan r._'ll&[:]n}'e_ - u]'|1|':'|'|;‘-_' the st 75 years. More than SO0 conl-

This solderer, Gustaf Ekman, has worked for
LM Ericsson for 41

once. In the picture below left, th

The three brothers, Ludvig, Waldemar and
Robert Ljun ist, h
service of 165 ye

rs without combined length of

are seen in the lower

Director Helge Ericson, is prese picture righ imiring Jo-year old Ludvig's

a commemoration plaguette amid the applaose commemaoration plaguerte.

of his fellow workmen,




Mearly 10,000 people were present at Solliden
in Skansen when the sth LM-Day was inau-
gurated by Managing Director Helge Ericson,
conchsded with an attractive

This ceremony

flag parade (picture, right).

s a double jubilee for me™ exclaimed
Karl Larsson, on receiving

COMMeEmaoration He has

*This

machinist Froedrik

lis plaquertte,
reached the age of 75, and was thus born in
the year that Lars Magnus Ericsson started his

carcer (picture below,)

In the jubilee exhikition at Skansen, homage
was rendered to the company's founder, Lars

Magnus Ericsson. In the picture (right) a part

of the exhibition’s historical section is visible,

showing the development of telephone in-

struments through the years

memoration plagquettes were distributed to the workers and emplovees eng:
nothe varions undertakings of the company. In addition, bonuses amounting to
1o total sum o of 230,000 crowns were presented to all workers whao had been
cmployved for 23 vears i the company’s Swedish undertakimgs.

The sunday julilee programme held at Skansen, m Stockholm, wis combined
with the fiith » LA -Days, which the
any’s employees and therr famihes have an opportunity to meet one another,
i the 75-vear julnlee in many respeets

a traditional annual rendezvous at com-

and this vear it assumcd the character o
In the course of the opening ceremony Telefonakticholaget's Managing [h
My, He 1<

beneint of

o, announced the grant of 1 million erowns to b

1Tecior,

nsed for the the staff

he fund mangurated

From this sum, 430,000 crinns has been assioned to
Miagnus

the
now amounting to yoo.ono crowns vields interest

rogh Tor the commemoration of 1oo-vear anniversary of Lars

which will be

es<on’s birth, This fund

u=cid for travel stipendiums and educational grants. Apphications

for some of these stupendimms may now also be submitted by the stalf of the

[l iph Board, A

fund for the promotion of electronie research within the ranee of the

farther rooonn crowns has been '-""I.L"”'-'i 10 [hl' |,\||

CCOTN]IATY ¢

ctivities, The capital of this fund will, therefore. now ameunt to 350000

crowhi=. A sum of 200,000 crowns has been allotted to o sick reliel fund for the

ompany’s workmen, Adter agrecment had Deen reached hetween the hoard of

directors various workshop elubs. the workers relief funds were com

andl the




The oldest LM-worker, foreman Johannes Lelki
— who will shortly reach his century - was
present at the opening of the Skansen exhibi-
tion. In the above picture he is seen, examining
a telephone dating from 1895, together with
1 Bernhard Lelki, and

his son, pensioned forem
Director Hans Thorelli.

bined with this fund. The chief purpose
mitke

tions to workers who are in need ot

of these funds is to contribu-

financial assistance during long pe

riods of illness.
|

feature of the

As one

brations, the

Ja-vear ce le
. -

company  had arranged
during  the summer
Hall at the

Ihis ex-

an  exhibition
months mm the Exnintion

main entrance to Skansen.
hibition not only illustrated the pro
:L]wll the

oress of the company but

advances made 1in teleconnmuanication
engineering during the past vears. In
this exhibition, which was widely pa-
tronizedl, the public was able to follow
the development of the concern, from
the first workshop in Drottnimggatan.
Stockholm, up to the great interna
tiomal orgamzation of the present day.
The  first

18705 to the modern mstruments of

telephones  made m the

our tumes were on view 1 the histori-
cal section, which also traced the de-
veloprient of the handset and the dial,
[. M

telephone: systems were demonstrated

Ericsson’s  vartous  automatic
on test panels and at other stands the

visitors themselves were able to ex
amine various novelties amongst the
company’s widespread range of pro-

ducts.

The above pictures show interiors from the

large hall. More than L0000 Persons are cim-

ploved at the present time by the various com-

of the concern, the distribution ol which

pan
i ap visible in the upper

is indicated on the

picture together with illustrations of the dif-
ferent plants, In Sweden the concern employs

13,000 persons, 5,000 of whom are engaged at
the main works in Midsommarkransen, Stock-
holm. The picture below illustrates the com-
pany’s social activities. The mimature installa-
tion of vehicle-controlled street tratfic signals
was an apereciated feature of the exhibition

visited by about 175,000 persons.




Radio Links for Power Stations

L, ‘P

ERS S O N;

SVENSKARADIOAEKTIEBOLAGET, STOCKHOLM

DL€ 621.306.05

Permanent radio connections using ultrashort waves, known as radio links or radio
chains, are now employed in many places instead of telephone wires. Generally
speaking, these radio connections transmit a number of telephone conversations
simultancously and form a part of the public telephone network. A demand exists in
power station operation for another form of permanent radio connection arranged
for carrying on a single conversation only, but combined with a number of low
frequency tone channels for remote control. The Svenska Radioaktiebolaget has
developed a radio link of this kind, known as SUF-30, which is specially designed

for permanent radio connections between power stations.

In the distribation of power the provision of means for rapid tele-communica-
tion hetween different operating points is of vital importance, both under nor-
mal working conditions and during interruptions i the service. In addition
to ordimary  wired telephony, carrier frequency  conmmunication  over power
Tines has bheen i use for a long time, and ina number of countries imeluding
Sweden these carrier frequency systems are connected through antomatic tele-
phone exchanges to form a network covering the entire country. The Svenska
Radioakticholaget’s radio link STF-30 can be connected in such a network i
the same manner as o carrier frequency system. In many instances, however,
it s found more suitable to connect the radio link to a local telephone exchange
or to allow a number of radio links to form a telephone network of their own.
SEF-30 has been designed an such o way that at can be adanted to different

requirements i this respect.

The natural range of use for radio hinks covers distances from a few kilo-
metres up to the range that can be obtamed by o link without an intermediate
relav station, that 1s to say, about 30 km. For distances requiring ene or more
relay stations o carrier frequency svstem 15 usually found cheaper, although
there are exceptions to this rule. Generally speaking, for very short distances
a telephone cable is cheaper apart from special instances where ground condi-
tions offer difficulties.

Remote measurement and remote control are carried out through the radio
link STF-z0 by the transmission of tone pulses. Six channels are available
for transnussion in each direction,

Selection of Frcquoncy and Service Rangc

For radio communication of this kind frequencies above 30 _\Icl,‘-; are adopted.
A common feature for these frequencies is found i the fact that only ground
witves can be emploved for communication, smee space wiaves are not nor-
mally deflected to the carth’s surface, The range for such radio connections
15 short and Jor frequencies above 300 ‘\h‘."" optical vision 1s necessary,
whereas for lower frequencies, radio communication can u=ually he established
soanewhat hevond the range of optical vision, Smee it is venerally desirable
to locate the radio equipment i the wmmediate vieinity of the operating posi-
tions with the result that direct optical vision cannot be obtained in many
cases, 1t s preferable to use a relatively Tow radio irequency. On the other hand,
the lowest frequencies within the range are sporadically hampered by space
witve interference  from dlistant  transmitters, and  consequently  the most
stitable frequency ranges are found to be 70—S87.5 and 136—174 Me's. The
130—174 Me/s band represents the normal range for ST F-30. When the

frequency 1= selected within this hand, communication up to 30 km can he



“IJT.‘IiHL'f] over |>u|'1ll.‘|”_\' I:IHJ]!I].N;I:I'_: cionntry, and moextrenn Cases 19 to [O0
kni. Generally speaking, it s not found expedient to extend the range forcibly
and operate with very low fiekl strengths, Inosuch a0 case commumication may
be adversely affected from time to time or anterrupted, cither on account ol
the abnormal atmospherie cut-off conditions close to the carth urface o
owmg to local disturbances from electrical apparatus o the like. When the
svstem s planned mosueh a0 way that good <ignal strength s obtained, it will

not be mifluenced by phenomena of this kind,

Inoorder 1o ensure satisfactory vadio communication the aerials should T

placed lngh up and i a position free from mterference, The costs Tor il miist s

rise rapidly anoproportion to thens height, and Tor this reason mists exceeding

1oomoare seldom used i opractice. Novmally, divectional aerials of the
tvpe wath a divectivity of 7 to 8 dB are cinploved, To prevent the properties ol
the acrials from bemg affected by snow or a coating of ice, the aerials are

caupped with heatimg clements for decmye.

The operating costs rvise rapidly with an increase m transmitter oatpuat, and
comsequently velatively Tow outputs are vsually sclected for radio Tinks. ST f-30

has o transmitter output of 20 AW,

Opcmting Rcliability

Good operating reliability 15 an essential condition for a radio link employved

m power station operation. Apart from allowing a satisfactary margin for
signal strength, good operating rehability ealls for the use of amply dien-
Fig. 1 ¥ 4721 stoned material of lngh quality and for careful mamtenance,

Radio link SUF-30 . , .
R * In particular, the electron valves should he run below their normal working

data in order to ensure the longest possible Life for them. In addition, the
cquipment should be designed i such @ way that any fanlts arising can be
aquickly repaired. Tt should be possible to measure carrents, voltages and tone
levels at different pomts in the mstallation m order to Iocalize fanlts quickly

and all components should be convenently accessible for replacement,

Maintenance must not he restricted to the removal of faults, A routine mspee-
tion of the material should he carried out at regular intervals to enable valves,
that are run down to he replaced hefore communications is detrimentally

affected.

When a radio link ST7F-30 is used and regular mspections are undertaken, the
number of anmual imterruptions i service due to faulty apparatus s overy

small,

Principal Data

A terminal equipment consists essentially of a frequency-modulated radio trans-
mitter and receiver i the 160 Mefs hand, which transmits a low-lrequency

band, 300—7.500 cyeles,
ad £ »

The frequencies between 300 and 3,000 cyeles are adopted for the telephony
channel. The latter can be connected to different tvpes of telephone exchanges
by means of a line equipment the construction of which is wlapted to the pre-
vinling requirements,

The frequencies above 3,000 cveles are employed for the transmission of pulses
| & 3 Plo) |

for remote control. These tone pulze channels are designed on tl

1€ |.'.I'|!lll"||l'_\
shift principle. A maximum of six duplex channels can be transmutted. In
addition, the radio link may be 1|1'!\\'ili1'i] with a duplex tone channel for selective

protection.

The mstallation also includes an aerial equipment and a filter for preventing

the transmitter output from mterfering with the recention.



Fig. 2

Radio link SUF-30

viewed from the back

Fig. 3

X 422

X 7600

Block diagram for radio link SUF-30

Mechanical Construction

The cquipment 1s divided into the following units: radio transmitter, radio
receiver, line it o Tine unit B selective protection unit, tone transmitter,
tone receiver, power supply and measurement panel. These units are vertically
rack-mounted oo sheet-metal cabinet. The undersides of the chassis face the
front il are protected by detachable cover-plates. All valves are mounted on
the upper sules of the chassis, and are therefore accessible through the back
door. On removal of the cover-plates, all components m the frame can be easily
reached. The cover-plates are lacquered dark-blue, the remainder of the cabinet

having a heht-grey finish.

The Radio Transmitter

|--|'l-||m‘1|\‘_\—]1|n1]::],.1w] transnntters  can operate  on two different ]ll'ill:'i]rf<-_~,

cither with direct frequency modulation or with phase modualation,

In divect frequency modulation the frequency is modulated by oan oseillator
with the help of a reactanee vadve or m some other manner, and thus receives
the Trequency-modulated voltage directly. Sinee the oscillator’s mean frequency
st renn constant, the oscillator 1= equipped with an amtomatic frequency

controlling device.

In phase modulation, which is adopted i SF-30, a erystal osaillator 1s usel,
thus enabling an accurate mean frequency to he obtaned. With reactance valves
the phase angle 15 modulated up to o maximum of 4+ Y radian. The crystal
oscillator works at alow frequency in ST -0, namely 2.2—2.4 Mcfs, and the
frequency s progressively mereased 72 times i frequency multipliers: In this
wiy the required irequency of about 160 Mefs 15 obtamed and at the same time
a maximum phase modalation of 4 36 cadians, Phase modulation of this kind
iy be shown to be equivalent to frequency modulation. 11 fall equivalenee is
required, the phase modulator must be provided  with an audio-frequency
network which attenuates the high awdio-frequencies so that the amphitude of
the awlio-frequency voltage applied to the phase modulator will be mversely
proportional to the frequency.

In o phasc-modulated  transmitter 1t s extremely important that undesirable

multiples of the osaillator’s frequency should be suppressed. The transntter’s

ages are therefore commected to one another through mductively  coupled

handpass circuits with Tow losses,
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FULSE TRANSMITTER

TONE THANSMITTER
UEA5UREMENT
PiNEL S s . i
RADIO TRANSMITTER [ \
TELEFHONE FERLAL / AERIALS
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4
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Fig. 4

Line unit A

_-....____7\

X 6583

The Radio Receiver

The radio receiver is a superheterodyne set with double Trequency conversion,
The recetved signals are amplified in two high-frequency amphfier stages and
then converted m a mixing valve to the first intermediate frequency, 11.8
Mcfs. The oscillator frequency which s higher than the signal frequency is
obtained from a crystal oseillator with a frequency ol 28—30 Me/s. The erystal
requency 1s o first

works on its third mechancal harmonie. The osctllator
multiplied three times and then twice, in two amphifier stages, The mtermediate
frequency, 10.8 Mefs is amplified inoan intermediate frequency stage and then
mixed with the frequency from another oscillator having the irequency 8.4
Mefs to produce the second intermediate frequency of 3.4 Mefs. The second
oscillator which 15 not crystal-controlled s mfluenced by o reactance valve
controlled by the diseriminator. In this way {ine tuning 15 obtamed automati-
cally. The second mtermediate frequency 1s amplified in three stages, the two
lost of which work as limiters.

Demodulation of the itermediate irequency takes place o a discriminator,

whereupon the low-frequency voltage 15 amplified m two amphifier stages,

Line Units

Two hine umts are employed i the radio hnk, One of these, lme mnt AL Fig g,

contains the elements which are independent of the nature of the telephone
RADIO STATION IT

POLSE TRANSHITTER

L

TONE RECEIVaR

AERTALS

N

ME A SUREMENT
FANEL
AERIAL
i 1 R&DIO RECEIVER II
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Fig. 5 X 6584

Tone transmitter for 6 tone channels
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network, while the second, lime unit f, adapts the radio connection to the tele-

phone network and is therefore available m varions forms,

Line unit o contains a voltage divider, attenuator for the transmission anid
reception levels  and the filter which separates the speech channel from th
tone channels. It also aneludes a0 tone transmitter and o tone receiver for
1 000 cveles Tor the transmission of call signals and Tinger dial pulses. The Tine
unit o s designed inosuch o way that the two-wire comnection usually employed
can he divided up into a four-wire connection, which may be found advantageons
M certain ciases.

Ling wnit B is constructed i two main forms, B 1 Tor connection to a loeal
battery network and B2 for conmection to o carvier frequency exchange, that
1= to sy, the type of exchange which connects up the Swedish power under-
taking’s network to the carrier frequency systent on the power Tines, Line unit
fois equipped with a handset <o that when carrving out mspections, direct
connection which is mdependent of the telephone network ean he established

over the radio Iinls,

Tone Chaunel E;;ui;um'm

The tone transmiutter unit, Fig, 5, can be provided with tone oscilliators for o
™~ - -

maxnnum of 6 tone channels. Two valves are required for -h chammel, an
oscillator valve and a veactance valve, The reactance valve is blocked by a
negative voltage when the pulse contact 1= off, hut receives a normal grid bias
voltage when the contact closes. The frequency of the oscillator is then shifted
200 eycles. The tone transmitter unit has no relays. A tone is operated by

carthing one conductor.

The tone receivers are divided imto two units, each of which has three tone
channels, A tone receiver consists of a band pass filter, a limiter valve, a
diserinumator and a relay valve i the anode cirenit of which o polarized relay
15 placed. When the received tone frequency changes between its two values,
the relay valve s blocked and opened, thus causing the polarized relay to

alternate between its positions,

The tone channels utilize the frequencies  3700/3900. 4100/4300, 43500/4700,

4900 SLOG, 3300/ 3500 .'[l]l] ;;‘um SOO0 ¢S,

The tone channels are emploved for remote measurements, remote control and
remote indieation. The radio link may, however, also he included in a power
line's selective protection. In such a ease it is equipped with a special rapid
response channel in both directions which operates with the frequencies
Oz00/7300 ¢/s, The operating time for this tone channel is approximately 3

milliseconds, The ddesien of the tone channel equipment for selective protec-

tion is the same 1 principle as that for the normal tone channels, but the tone
transmitter and recever are combined in one unit. The tone receiver is provi-
ded with o faalt illl]it.‘il[iﬂ;{ !'!'].'1_\' which disconnects the radio selective protec-

tion 1f the racho link develops a fault and thus causes the tone frequency



The Power Supply Unit

The power supply unit is connected to the AC mams. This unit delivers the
following voltages: 6.3 V7 AC Tor valve heaters, 23\ negative DC for relay
operation and grid bus voltage, 150 V' tor the anede voltage of all valves with
the exception of the transmitter's power stage, and 300 Vo for the transmitter’s
power stage. Sclenium reetifiers are used for the 23 Vo ovoltage and mercary
rectifier tubes tor the other voltages. The power supply anit = eqiipped with
an anto-transformer with a manual voltage regulator so that adjustment can be
made for the correct primary voltage, The installation functions with normal
mains voltage fluctuations but when carrving out inspections it is advisable to
adjust the set for the exact primary voltage hy means of the regulator switch
so that check micasurements carvied out m the mstallation from time o time

can he compared.

The Measurement Panel

To enable the routine checking of the installation to be undertaken by an
unskilled staff also and thus preclude the occurrence of faults as far as possible,

extensive arrangeiments are provided for carrying ont measurements,

The measurement panel 1s equipped with instruments for checking the primary
voltage, the radio transmitter and receiver, and an mstrument which 15
common to the other units. By means of change-over switches on the respective
units these instruments can be connected up to a large number of different
measuring points. A valve voltmeter is provided for measuring the tone
frequency voltages, which can be connected by a cord plug to various points in
the nstallation.

With the help of these instruments it 1= possible to examine all the valves and
measure all voltages of interest. The number of measurements 1s certainly
comsiderable, hut 1if a definite normal plan 15 adapted, the work can be carried
out quickly, A routine check of this kind may suitably be undertaken once or

twice each month.

Technical Data
Frequeney range:  150—174 Mc/fs
Transmiticr: frequency tolerance + 0005 %
power 20 W
frequency deviation for speech channel max. 10 kefs
» » for tone channel 2—53 ke/s
» » for tone channel. for selective protec-
tion appr. 5 kefs
Receiver: sensitivity 1 o\ at 20 dB noise reduction
Transmitted toue frequency band: 300—7.500 ¢fs
AC mains: voltage 220 \, 50 ¢/s
power consumption 330 W

IMalves:

Radio transmitter 3 EF 50, 4 6VOGT, 1807, 2829 B, 1 6AL3
Radio receiver 8 EF 50,1 6V6GT, 6 6AKS, 1 7A0, 1 2050
Line unit A 2 6]6

Line unit B 166

Teone transmitter  2—12 EF 30
Tone receiver A 3—7 EF 50 Il[(’|lt’|]f“l'lf..___{' upon the number of tone chamnels
Tone receiver B 2—6 EF z0
Tone unit for
selective protection 4 EF 50, 1 6VOGT
P'ower supply unit 2 816 2 866 A
Measurement panel 1 EF 50
Dintensions width oo mm
height 1010 mm
depth 320 mm
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New Wires for Subscribers’ Lines

N SIDENMARK, N ERIKSSON &
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Subscribers’ lines in an urban telephone network were originally built of unin-
sulated bronze wire lines, known as open wire lines, insofar as the external part of
the installation is concerned. Subsequently, the self-supporting lead covered cable
EDBS was employed on a large scale, and now it is in turn replaced by a self-
supporting rubber insulated and neoprene jacketed wire EVVS, or by a self-sup-
porting wire with polythene insulation FLXS. With regard to the indoor installa-
tion for subscribers’ lines, the lead covered single pair cable EDBA formerly

employed has now been replaced almost entirely by the PVC insulated wire EKUA.

The present article describes the general properties of the new types of wires

and the methods of installing them.

General Propcrtics

The table on page 32 contains a general summary of technieal data relating
to the new tvpes of wires, Apart from the particulars given i the table, the
most important properties of the msulating materials emploved for the differ-

ent tvpes of wires are briefly deseribed here.

L. PVC and Polythene Insulated Wires

VO as this term is used here, means plasticized polyvinvl ehloride, e, a
compound of polyvinyl chloride resin, plasticizer and certain other imgredients,
I'he propertics of PVC can be vared withm relatively wide Timits, primarily
by changimg the nature and quantity of the plasticizer. The particulars that
follow refer to the PV O quality emploved m LA Friesson Cable Works in the
manufacture of the PVO wires here in guestion,

Polythene, as well as PVC, s o thermoplastic material, 1t s chiefly character-
1reel I|r‘\' its excellent dhelectric |J|‘||]n_‘l'li='.-. and for this reason it 1s \'111111!!_\'H|
first and foremost for high frequency cables. This thermoplastic substance is
also referred toomn the hterature as polvethvlene, and often the brand name
Alkathene 1s used.

Mechanical Propertics

PV hes o smooth, relatively hard surface and its tensile strength, elasticity.
resistance to abrasion, tearing strength and resistance to damage by entting are
very high, The mechanical properties of polythene are not quite as good as
those of PACL Tty elasticity, resistance to abrasion and damage by cutting in
particular are somewhat lower, On the other hand, its resistance to mdentation
by blunt objects is at least coual that of PV,

Aging Resistance
The PVC compounds now used for the insulation of wires are practically
unaffected by aging even i tropical climates, this result having heen obtamed

by the soitable selection of the plasticizing and stabilizing agents, Uncoloured



or lightly coloured compounds that have been exposed for a long period to
the ultraviolet radiation of sunlight may, however, exhibit a tendency to surface
cracking. Effcctive protection agaimst this is obtamed with an admixture of

carhon black.

When used mdoors polythene is practically not affected by aging, even at high
temperatures. Outdoors unpigmented polythene 15 affected by the ultraviolet
rayvs of the sunhght to o greater extent than PV, and exhibits a tendency to
cracking after a longer or shorter time, Eifective protection is also obtained for
polythene by the inclusion of an adequate quantity of carbon black of suitahle
quality. Thus, a weather-resistant polvthene compound Tor use outdoors can
only be produced i black colour, but this black quality has an excellent aging

resistinee.

Resistance to Chemicals, Solvents, Oils, cte.
VO s highly resistant to acids, alkalies, most oils and engine fuels as well as
A large number of solvents.

Many solvents and hot oils dissolve the plasticizing agent, however, whereupon

the 'V Camaterial hecomes havder without losing its good electrical properties.

Polvthene possesses a still lngher resistance to chemicals of all kinds and at room
temperature it 1< mms=oluble m all solvents, Various substances are absorbed
such large amounts, however, that the diclectric propertics deteriorate appreci-

ably.

Inflanmability
When o PVC insulated wire is ignited at one point, the five does not spread

along the conductor, which 15 the case, however, with a polyvthene insulated

wire, unless some outer covering is provided which gives adequate protection

in this respect.

Behationr at Lowe Temperatures

At room temperature and above PV C s very flexible, but it stiffens with falling
temperature and under conditions of severe cold the VO insulation eracks
when a PVC msulated wire 1s subjected to sharp bendmg or mmpact. The
Swedish Standards issued by SEMKO (The Swedish Society of Testing Flec-
trical Materials) preseribe that a PVC wire, at a temperature of —23" €.
shall withstand winding round a mandrel the diameter of whieh 15 Tive times
the overall diameter of the msulated wire without causing the msulation to
crack. The P'VC wires referred to m this article and manufactured m L M
Ericsson Cable Works can withstand such a test at — 337 C.

Polyvthene also stitfens with falling temperature, although not as vapidly as
PVC. Polvthene wires can pass the binding test referred to above when this
1s made with a mandrel diameter equal to twice the external diameter of the
wire and at —g0” C (the lowest testing temperature normally apphed). Re-
peated cooling has no effect on the properties at room temperature of either PV C
or polythene insulation, and the original properties are regained on returning

to higher temperatures.

Behavionr at High Temperatures

Owing to the thermoplastic nature of 'VC insulation, VO wires should not
he emploved ininstallations in which the temperature exceeds 707 C unless the
VO ansulation is protected by an outer covermg capable of resisting the

higher temperature.

In mstallations with a working temperature above 7o° C the wiring must he
done with special care and the wires installed in such a manner that they are
not subjected to constant high pressure and m particular, are not stretched
over sharp edges or the like. [T the PVC insulated wire is laid free i the air
or without any appreciable pressure against other objects, the PV O insulation
i+ capable of withstanding temperatures ahove 100" C for short periods,
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Polythene melts at about 110" C and s consequently fluid above this tempera-
ture, although it 15 very viscous, A normal w orking temperature of 7o C s
permissible 1f the same precantions are ohserved as with T'VC wires, and heat-
mg for a short time up o go'—r1o0” C will canse no damage provided that

the msulation 15 not simultancously subjected to any pressure,

Electrical Properties
The tollowing table gives the clectrical datacat different temperiatures for stand-
ard insulating compounds of VO and polvthene and for the types of wires

referred to in the present article,

. ; Black

Insulation PV
Polyvthene

Temperature O 15 257 50 70 15 —70
Insulation resistance, megohms - km | 1ooa | 400 30 3 S L0, 000
Ihelectrie constant at 1 kefs 5.2 5.8 Bl 8.2 2.7—2.6
Inssipation lactor at 1 ke/s tgd oy AR o.10 aoh | 0.0005-—0.001
Inelectric strength, kV/mm
500 ¢/s, 1 minute test 30 30 30 3o 25

As may be seen. the msulation resistance of PVC msulation varies widely
with the temperature, whereas the other 'V O properties are less sensitive to
temperature. The data for polythene  msulation  are  practically  constant

throughout the given temperature range.

The PVC values also vary with the freguency: at 25 C and 1 Mels the di-
clectric comstant 1s 3.3 and the dissipation factor o.1o for the compound the
data of which are given at 1 ke/s in the table above. The electrical properties

of polythene are mdependent of the frequency up to 100 Me/s,

The electrical properties of PVC wires deerease only shightly alter qnnersion
i weater for a long time. For polvthene wires immersion in water 15 not ac-

companied by any measurable changes in the electrical data.

Summary

The comparison above between VO and polvthene msulated wires shows that

the black polythene quality used for the seli-supporting drop wire ELNS in

comparison with 'VC has the following properties :

i superior dielectric properties practically independent of temperature and
frequency, (the dielectric strength, however, is a little lower then for 'VO),

ta

superior properties at low temperatures,

higher resistance agamst chemicals,

i

4. the same good aging resistance,

the same resistanee against mechanical strains normal for these types of

"

seli-supporting drop wire.
0. Furthermore, it can be mentioned that the density of polythene is 0.92 and
that of PVC 1,33, 1.e,, polvthene is lighter than PVC.

I1. Neoprene-covered Wires

The synthetic rubber neoprene (also known as chloroprene) is employed in
particular as a covering for wires used outdoors, It consists of the neoprene
polvmer. a carbon black of suitable quality and certain other additions so
balanced that a compound with suitable properties is obtained.



Fig. 1

Various
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Case 2 Outdoor:

Indoor:
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connecting block NEN 5211

ﬁ Telephone instrument

Q Qutdoor subscriber’s protector
-

Reststance 1o 11 catlier and Aying

Neoprene is ahnost completely weather vesistant il not aftected by Fan,

sunlight or atmospheric ozone. The resistance fo aging is excellent, heing ap-

preciably superior to that of natural rubber, Wire coverigs of neoprene have
been able to pass a4 ro-vear practical test nnder seyere tropreal conditions with
excellent results, wherens corresponding outer coverimes of mamral rulber

have failed after @ much shorter period,

Behaviowr at Higle and owe Tomperatures
Neoprene ean also withstand relatively high temperatures, 100° C for a consid-
erable time and up to 1507 C for shorter periads. The flexibility is retained

ab low temneratures down 1o —40" C and lower,

Mechanical f’!'illf‘ﬂf‘f!.:'.\'

The neoprene compound employed for the onter covering of the wires types
EITTS and E17T°R veferred to in the table on page 52 has a high resistance to
tearing and abrasion and therefore gives excellent protection against meehani-
cal stresses, This is obviously of the greatest importance for the seli-supporting
type EVVS which must be capable of withstanding  abrasion agamst tree
branches wnd the like, in addition to the stresses to which it 15 subjected in the

suspension clamps,

Dflanamabilily
Contrary to natural rubber, neoprene is practically nonmilammable and there-
fore o neoprene covering considerably improves the flame resistance of the

wire,
Resistance to Oils, efe.
Neoprene differs from natural rubber in as much s it has a high resistance to

oils and the like, an important factor for types of wire that come into direct

contact with such substances,

Installation

For the construction of subscribers’ lines with the new types of wires here in
guestion. i maim distinetion may be drawn hetween five different methods of
mstallation which are illustrated diagrammatically in Fig. 1. A subseriber's
line 15 reckoned from the cable terminal hox terminating the secondary cable
at the distribution point up to the subseriber's station. The line will either
consist of indoor wires only or hoth indoor and outdoor wires, To this must
be added the cross-connection in the cable cabinets andl distribution boxes of
the external plant. The manner in which different methods of mstallation are

carried out is briefly deseribed helow for each particular case.

I. Indoor: PVC wire

[n business and residential builidings with many apartments the secondary
cables are now laid indoors in staircases, corridors or the like wherever possible
and are terminated in distribution boxes which e also located indoors, In such
cases, therefore, the subseriber’s line consists exclusively of indoor wires with

surface or flush wiring.

Indoor wire

o Erim ﬁ

Outdoor wire

Case
2 Q ELxS o EKUA ﬁ
Evis
O FLXS LLYS > ELXS O FHUA ﬁ
4 EVs EVVS Evvs
J,.}_* - e EKUA
" . = RV Y B E
EdiLa

—0




Technical Data for the Wires

Llectrical data per
pooom at 2o O
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Fig. 2 X 47
Wire drum LVE 1011

Fig. 3 X
Splicing PVC wire with a joint sleeve
NTA 1401

Above: the joint sleeve is pressed together
with jointing pliers LSD 3411; below: the PVC
tubing is pushed back over the joint,

Surface Wiring

The lead l.'ll\i'l'l'l|, \illj_[ll' [EHRL calde DB 2 L7 mn wis |r||-\irm~]\' wusedl Tor
this purpose, At the present day this type has been veplaced by the PVO -
<ulated wire LA 2 o7 . Compared with the EDBA cable, the VO

wire is heliter e far o more Tlexible and easter to nstall,

In Ericsson Review Noo 3, 1048, the general properties of the I'VC wires and
the most suitable methods Tor mstalling them have alveady heen deseribed, For
completeness, however, o summary description of the methods of mstallation

s meladed here,

Attaching
[For surface wirme of EKUA wire either enamelled naals o special clamp

el steel mails arve uscd

I'he enamelled nails are avialable motwo sizes, VST oo, 1/2 1L, aned
V.Sl fwosc 347 ot mmoof which the lTatter i mtended for use on walls
constructed of very loose material. The installation s effected hy driving the
natl throueh the PVC strip which holds the two mmsulated conductors together
Uhe nail must fivst be pushed through the VO streip by haned before nailing

to the wall ete. In corners the wire must be twisted a half-turn.

IMe most reliable manner of .|[!,lt'||11|:_: the PV wire, however, 15 o use
lamps aned this method s recommended to be used i damp prennises or moist
climates. The elamp designation 15 NST7 3705 This clamp i< so construeted
that 1t corapletely encloses the wire and 15 also provided with two flanges which
prevent the nails heing driven i too hard, Before fitting, the clamp is open so
that 1t can be put on the wire, after which it can be easily vressed together by
hand hefore nailing, Natling 15 done with steel nals which ave avatlable i
three sizes, NSI7 1 gor—NSTT 104, The clamp may also be used for twisted
I'VC wires

Vsomentioned earlier m this article, owing to the thermoplastic propertics of

the PNV C insulation precautions must be taken when mstalline PV O wires. The

wires niast not he mstalled o such o way that they are exposed to excessively

high tomperiature (as, for example, m the amaediate vicinity of hot water

1

Mmpes, heating clements, et or ~‘.15I_ii'l'[i-|] too comstant high pressuare (as when
~tretehed over a||.‘|:]_| "13_1_{["- b Where NeCesSary, 1 Jhissimng []l]"‘]]:_:l] holes
walls: for e"\',[1||]|]|', a PVC _iniul Sleeve, NI 103, may T \:'||J'|H'|] over the

PAC wire s a protection.

up 'l.|".'l|!"]| care

Fimally, when mstalling EKUA (as the conductors are

wires are wired close to each other on longer

must be taken where a number of
stretehes than 2o m, each wire must be twisted hall a turn (the a- and b
hranches of the wire change vlaces) i order to eliminate the risk of disturbing

cross-talk when telephoning,

The EKUA wire is delivered m oeoils of 200 m. Everv mstallation eane should

1wed for the purpose, on which

be supplied with a drvwm L7 1or1 specially des
the conl ean be comvermently fitted. The drum s constructed  with <hghtly
|,,;|c1l-r| '\'\-\||||.-|'. E|_|'.'|'|'|_ g, 2, .||1J.i_ ||.l\ Ly |I.~I|-‘|ir~ wlhich .||--|| SCTVE s sup-

ports when the drum 1= placed on the floor, When unreehing the wire the drum

can be adenuately hraked Ty tiehtemme a4 wing nut on the axle,

Splicting

The EKUA wire is spliced as shown i kg, 30 The m=ulation s steipped away
i . PNC aal

i« then pushed, the cross section of which fits the VO wire. The PV O sleeves

Over the two sph

and the conductors are

can either he Hi.|||\|||_'-| im cut lengths of o0 mm, jomt sleeve N 111

suttable for the jomt or i oeols of 20 m, which the overators themselves cut

o the necessary lengths.

o
LS ]



Fig. 4

Connection of PVC wires (EKUA) to a

flush-mounted distribution box

Fig. 5
The bridle ring system

X 4730

Instead of twisting the conductors they may be spliced with copper splicing
sleeves N rgor The splicing sleeve s pressed together with jointing pliers
LS 3pre, as shown in Fig, 3.

Conneetion to a Cable Terminal Box and Cross-connection in a Cable Cabinet

Connection of the PVC wire to a cable terminal box, which m this case

g

NCIY Sonz, is carmied out without any special leading-in bushime,

[For cross-commection in a cable cabinet I'VC msulated jumper wire ER 1 07

mm s emploved,

Flush 1 iring

Vhien anstalling telephone lines (hoth secomdary cables and subseribers” lines)
mdoors, the general tendency at the present day, however, 15 to place the con-
ductors m a special condwit system which 1s flush-mounted in the flooring and
walls, In o large building o conduit system ol this kind consists of a number of
vertical risers (wall slots or conduit tubes) through which the mcoming second-
ary ciables are drawn to the distribution boxes which are flush-mounted i the

wills an the different floors,

From the distribution boxes the subseribers” lines are then drawn to the instru-
ment locations, either in the form of surface wiving or wiring m flushamounted
t/2" condnits which usually consist of iron tubimg coated on the imsule with
o laver of asphalted paper. In Sweden lead coated imsulating tubing s ciployed.
FFor subseriber’s Tine deawn i condut, lead sheathed simgle pair cable EDBA
wits previously used, This cable is now replaced by the PVC wire EKUA, PVC
wires in general are particularly suitable for drawing m conduit as the PVC
insulition has a smooth and havd surface, and ats tensile strength and resistance
to abrasion, tearing and damage by cutting are very high. The wires are
drawn m the tubing i the usual manner and connection to the distribution

hoxes 1s also done as usual, see Fig, 4.

II. Outdoor: Polythcnc or Neoprene Wire ;1]c>ng Walls
Indoor: PVC wire

Outdoor wirmg on walls is chiefly adopted in quarters where the houses, each
contaiming a few flats, are built adjoining one another, The secondary cables

then terminate 1 outdoor wall distribution boxes. In this case the subscribers’

NOF 1162 —— 1
NOE 1163

NEN G2l —
NSV 196] NSVIF03 4
NSV 3703 NSV3IT05

ERUA -

N3G 2002 NG 2031
N56 2003



Fig. 6
Indoor outdoor wire
EVVS to indoor wire EKUA on a sec-
tional connecting block NEN 5211

X4TH

connection of

ey
NOn Ji3%

NOR Q00

Fig. 7 X 4725
Connection of ELXS or EVVS to an
outdoor distribution box

lines consist of imdoor and ontdoor wires, In banlidimes of this limd with 2 <mall
number of flats surface wirimg to the mdoor wires is most commmon and thus the

particulars given under section [ apply to the indoor imnstallation.

Two different Torms of mstallation arve comploved Tor the ontdoor wiring which
in turn are dependent upon the manoer i wlhich the secondary cibles have

heen land,

The Bridle Ring System
[n this case the sceondary cables are fastencd to the walls Ty means o elinps,

Lewd covered single par cables EDBA were formerly employved for the sub-
serthers” hmes and were Tastened to the ootdoor walls in the same wayv as the
secondary cables. This form of mstallation proved expensive i omany instances
hiowever. In place of it either FLNS 2 < o8 mm, a seli-supporting polythene
m=ulated parallel wire wath hard drawn copper conductors, or /017778 2 7 08
mn, o self=supportmg rubber msalated aod neoprene jacketed paradlel wire
with hronze conductors, are used nowaday<. With these wires a form ol nstal-

lation can be emploved whieh is cheaper than attachimeg with clomps,

Installation 15 carried out as shown in Fig, 50 Bridle rings NSG o002 or
NSG 2ooz are mounted along the facade of the huilding, preferably at o dis-
tance of 3 m from the ground and 3 moapart. For vertical runs this distance
may be doubled. Bridle rings NSG 2002 can take up to 1o neoprene wires
LTS and therefore this size generally meets the requivements, For o larger
mmber of wires NS 2003, wlich P wides space Tor more than 20 neoprene

wires, 15 employed.

At points where a slight locking 15 vequired a new patented type of clamping
bridle ring with a locking device NSG 2037 15 mounted, see Figo 5.0 This is
necessary, for mstance, at the leading-in holes for mdoor wires and at the

corners of a house,

The wires are laid in the rings withont special straiming. In order to prevent
cross-talk, the wires must he given a certain twist so that the two conductors
of the wire change places in relation to the other Tmes over the same distance.
This twisting can be effected most conventently by turning the wire continu-
ously in the same direction, thit is to say, with the siome hand, while it is hemg
drawn from the coil, At corners and leading-in holes i owalls friction tape may

he wound round the wire to protect it against abrasion.

[nside the house the outdoor wires are connected to the mdoor wires on a

sectiomal connecting block VAN 52171 as shown m Fig, 6. The connecting block
is placed as close as possible to the leading-in pomt for the outdoor wires.
Between the leadimg-m poimnt and the canmecting block palythene wires ELXS
are Tastened by means of clamps NS 3705 and steel nails NST g0 —NST
rgogp in the same way as EKUA. For the same purpose cable staples NST7 2007
are used for neoprene wire EVVS,

The conmecting of ontdoor wires to wall distribution hoxes s carried out as
illustrated m Fig. 7. Where the outdoor wire consists of the polythene jnsulited
type ELXS, the latter is led through a rubber cushion NDA 2ro5 On the other
hand, this bushing 1s not wsed for connecting neoprene wire EVV S Cross-
connection m the cable eabinet 15 done in the usoal manner with PAC insalated
wire EK 1 > 07 mn.

The jointing of ELNXS or EVVS should he avoided as fir as possible outdoors,
as no entirely reliable method for such sphicmg 1= avaalable at present. The
]ﬂ];_;‘lh_-\ of wire which are too short for use Should therefore he l'll”i_l_'ll_'l] 1o

splicing in the stores.

Where it 15 essential to make a joint outdoors, however, a method 15 deseribed
here which appears to be quite satisfactory from o laboratory point of view,
although little experience has been guimed with it lutherto i practice, This

method 15 illustrated diagrammatically in Fig, 80 As may be seen, the wires are
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Fig. #
Jointing polythene wire ELXS and neo-
prene wire EVVS with splicing copper
sleeves, PVC outer tubes and protective

copper sleeves

X 75483

Fig. ¢

The suspension wire system

NSV 08
|
— NSF 6901

——NRA 3001

NSG 2002 "
N56 2003

== e ————————
= e

N\

frst sphiced together with splicing sleeves of copper which are pressed togeth-
er with jomting phers LSD zg00 0 the usual manner. A VO tuling and
over this a protective copper sleeve are then pushed over cach jomt. The pro-
tective slecves, like the splicing sleeves, consist of a thin copper tube but are
m comparison to the jomt sleeves fitted nside wath o Taver ol msulating
The

conductor nsulation slightly on hoth sides of the joints. The protective sleeves

material, PVC tubings and the protective sleeves extend hevond  the
are pressed together at both ends with special jomting pliers, whereupon the
conductor insulation and the PVC tmbing insule the protective sleeve are
pressed together to form a completely tight seal at cach end of the protective
sleeve. Owing to the imternal laver of msulation and the PVC tbing, the
conductors are thus completely msulated from the outer protective sleeves.
Thus, it is not necessary to stagger the jomts on the two conductors and they
can be located sule by side, which 15 an advantage masmuch as the total length
of the jomts will be shorter and the wire can therefore be separated in two
parts over a relatively short length, In addition to obtaiming a completely tight
andd reliable joint m this wav, the advantage is also gamed that the conductor
insulation 15 held together on both sides of the jomt <o that st cannot shrink
m erther direction. It further practical jointing tests also vield entively satis-
factory results, the firm o will place these protective sleeves on the marke
shortlv, Patents have heen applied tor hoth on the method ol jointing and on

the protective sleeve.

The Suspension Wire System
In this method of mstallation the secondary cables are Luad outdoors along the
fagade of the hnlding with the help of open eable suspenders NSH 1202 of

stamnless steel tape under a galvanized suspension steel wire NRA 3001, Fig. o.

NIG 203)

J

NEFBIOF
NSF 6001

NIF B2

o




NEH 20N
NIM 201

Fig. 10 N 4726
Pole distribution bracket type NSH 3o
with cable terminal box type NCD 3o

and outgoing self-supporting drop wires
ELXS or EVVS

Fig. 11 X 473t
Drop wire clip NSH 1301
suspended by a drive hook NSV 7301

The cable suspenders NSH 1202 differ from ordinary  overhead  cable
suspenders chiefly in the fact that they form two open rings or channels into
which the wires cannot only be drawn but also laid, They are particularly
snitable, therefore, for supporting small bunches of cables or wires for surface
wiring on walls, The suspension wire NRA 3001 is strained and cupported at
suitable points on the wall by galvimized steel brackets and hooks, see Fig, 0.
The suspension wire s located at o distance of 7.5 cm from the wall. The
suspenders are so constructed that they are rigidly attached to the suspension
wire, where the cable can slide i them, The secondary cables are always laid

- the channel of these suspenders, which lies nearest to the wall.

Lead covered _\.i]!_;[]l' ]r.‘li]' cable EDBA was also used ]J]'l_‘\'ilrl]\l_\' for the sub-
serthers” himes for this kind of mstallation: it has now been replaced by poly-
thene wire ELXS 2 = 08 mim or neoprene wire EVVS 2 < o8 mm. In this
case. on the spans over which the suspension wire is stretched, the wires ELXS
and EAVS are Taid beside the secondary cable in the open double cable sus-
penders NSH 1202, but in the outer channel.

The suspension wire may extend hoth in a horizontal and vertical direction.
On spans over which the subseribers’ lines are to be drawn hut not the second-
ary cables, no suspension wire is installed bat the subsevibers’ lines are then
mstalled with the help of bridle vings i the same manner as that described
under the bridle ving system. Bridle rings are also used at the leading-in points
for ndoor wires.,

The same particulars apply to splicing, connection to indoor conductors and
connection to wall distribution boxes as those prescribed for the bridle ring
system,

III. Outdoor: Selt-supporting Polythene or Neoprene
Drop Wire
Indoor: PVC wire

This method of mstallation is adopted in villa districts particularly, where open
wire or self-supporting lead covered eables EDBS were previously emploved

for the subscribers" lines,

In this case the secondary cables terminate in distribution hoxes normally ar-
ranged for 10 pairs, which are usually located on poles. The cable terminal
hoxes wsed are the types NCP zoor or NCD 3201 for examiple. Since the
subacribers’ lines are insulated over their whole length from the spreading
points to the subseribers’ instrument, and the risk of atmospheric excess
voltages as well as of contact with lighting cables in this case is considered

as minimial the disteibution boxes are not provided with fuses.

The spreading pomts are arranged with the help of a pole distribution bracket
NSH 300i—NSH 004 as shown in Fig. ro. The cable terminal boxes
NCD zoor and NCD 3201 are installed under the distribution bracket on a
Liracket NS gorr which is clamped between one steel angle of the distribution
hracket and the pole. The secondary cable is connected to the distribution box
i the usual manner. The self-supportmg subscribers’ hines are suspended by
means of a clamp NSH co2p for polythene wire ELNS and NSH 2011 for
neoprene wire EVVS, se Fig. 10, These clamps which are of an entirely new
andl patented design differ Trom the clamps previously emploved for the seli-
supporting lead covered cable EDBS in the fact that the wire is led twice
over the same resting surface therehy locking itself. With this arrangement
the locking of the wire end coming from the span 1s mare effective and the
:llI\'Jl!]Iét}.{L‘ is also ;-;'uiﬂt'l[ that the drop end of the wire 15 more I._'f-[-l‘\_'[l-\'t'r_\'
locked than was the case with the earlier clamp. From the clamps the sub-

scribers' Times are led down behind the bracket NSD jori to the sealing thim-
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Fig. 12 X 7594
Different methods of suspension

Lefr: drop wire olip NSH 1301 on drop wire
support NSG 3oor, Centre: clamp NSH zon
in cve bolt NSV 7001, Right: NSH 2011 on
drop wire support NSG 3oo1

Fig. 13 X 4727
Connection of open wire to self-support-
ing drop wires ELXS or EVVS at an

outdoor subscriber’s protector NFA 11

58

bles of the cable termunal hox, For polvthene wire a rubber cushion NOA 2ro5
15 pliced i the sealing thimble, whercas neoprene wire KNS s comnected
divectly, see INg. 7.

The self-supporting subscribers’ lines are then either led via oo nuwmber of
poles, or divectlv, to the fixing point on the wall of the building at which
the leading-in haole for the mdoor conductors is located. The self-snpporting
drop wires are attached to the poles in the manner illustrated e Thgs 1
anel 120 On strajght runs or =sheht bends drop wire chps NS 1500 are
employed for this purpose, and are suitable both for polyvthene wire ELNS
and neoprene wire EVVYS) The chips are pressed together round  the drop
wires hy means of ordinary drawing pliers. The dvop wire clips NS/ 100
are suspended on wooden poles by drive hooks NST™ 7300 and NS fi02, g
11, and onosteel tubular poles by drop wire supports NSG 3000—NSG 3004,
[Fre. 120 leit, For sharper bends o locking must be provided i hoth directions
of the wire, For this purpose the clamp NS 2o2r 1< nsed for polvthene wire
FLNS and NS 2o for neoprene wire EVVS, Fie, 12, right, On wooden
poles the clamps are fixed moeve bolts NSTT Jooo, Fig, 12, centre, and on

steel tubular poles by drop wirve supports NN{ 3000—NSG 300y, Fig, 12, right,

For attaching the clamps NSH 2oz or NSH 200

bracket NSH 35010 15 used which is fixed i the usual manmer by means of two

chimmeys, a chimney

cve bolts NST 7100, three corner guards NSO goor and a 3—4 mm galvanized
iron wire, At the fixing point on the wall of the building at which the leading-
in hole to the indoor conductor is to he located the wires are fixed in an anal-
ogous mannetr by a clamp NSH 2oz or NSH 2o which s suspended inoan
cye bolt NST™ roor, see Fig. 12, centre. The wires are drawn through the wall
and conmected to the mdoor wire EKUA on o sectional connecting block NEN

5201 as deseribed earher under section 11, Fig. 6.

With regard to the suspension of the wires the following minmmum values
may be adopted for the sag, The figures correspond to the net weight ol
the wire without any additiomal Toad and a0 suspension Taree cqual to one
quarter of the tensile strength of the wirve, which generally allows an adequate

margm of safety for wind and ce lpading,

Mt Sag

SoMmspan 7o span

Polvthene wire ELXNS 2 < o8 mm hard drawn copper ... 0.3 1.o.m
Neopréene wirg ENVVE 2 Xo:8mm Bronge o owew. aummvom 0.8 m =
Neoprene wire ENVS 2 X 1.0 i bronze < cosses v s o m 1.2 1

[V. Outdoor: Open Wire Line and Self-supporting

Polythene or Neoprene Drop wire

Indoor: PVC wire

In villa districts i which the buildings are widely scattered and the <uh-

seribers” hines are consequently of some length, uninsulated open wire lines are
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Fig. 14 X 4742

Connection of open wire to PVC wire
EKUA

still employed. The drop wire from the Tast pole to the leading-m poine on the
wall usually consists of self-supporting nsulated wire however. The method

of nstallation is as follows.

The secondary cables termmate m distribution hoxes Tor 1o or 20 paars, Gfted
with fuses m different combmations, Protector ternvmal boses NC& o6 ar
NCF rroe are usually emploved, and ave provided with cirbon arresters aned
tubular fuses.

The distribution points arve arvanged i the ustal maomer. The open wire <ul-
seribers' lines are then drawn from the disteihation points, In cases where the
last span has to consist ol sell-supporting  insulated wire as a protection
agaist contact with trees or for other reasons, the change-over from the
cpen wire 15 carried ot as shown e Fies 130 On the eross-arm, which 1=
cenerally NSH 3ror—NSH 302 on the last pole, a subseriber's protector
NEA rr—NPA 13 15 mounted to which the npen wire s conneeted, The seli-
supporting insulated wire s wsuadly sospended with clamps NS coz2r i the
case ol polythene wires ELNS and wath NSH 2000 for neoprene wire EVY S,
andd 15 then conneeted to the subseriber's protector, the polvthene wire hemg
provided with a rubber cushion NOK 2705 whilst the neoprene wire 1s con-
nected diveet. The sell-supporting insulated wive is then drawn through the
leading-in hole - the wall of the building to the ndoor wire e the nanmer

deseribed under section T11.

V. Outdoor: Open Wire Line
PVC wire

As an alternative Lo the preceding arrangement, the subscriber’s Tine is some-

Indoor:

times installed with nninsulated open wire up to the leading-in hole for the

mdoor wires,

I this case the econnection between the wnimsulited open wire and the PO
EKUA is

NEA rr—NFA 13 which i turn s mounted on o two-position wall bracket

msulated  wire carried out outdoors m o subscriber’s protector
NSE 6801, sec g, 14, In the leading-in hole through the wall of the building
the PVC wire EKUA 15 then protected by a I'VC jomt sleeve NIDE 1103,
[f it 15 necessary to fasten the PVC wire EKUA outdoors, this s done with
clamips NST7 3705 and nails NST™ rpor—NSI rgog. The PVC wire ERUA

is conmected to the subscriber’s protector with o rubber cushion NV 2pos,



Phase—chuence Indicator

S E LINDBERG, LM ERICSSONS MATINSTRUMENT AB, STOCKHOLM

UL 621317473
When connecting electricity meiers and motors in an electrical three-phase system
it is necessary to know the phase sequence. L M Ericssons Matinstrument AB
manufactures an instrument, VAV 10, by means of which the phase sequence can

be determined.

The new Ermn mstroment, g, 1, 0= 50 small leneth meludmeg connecting
plug =4 mm, diameter 43 mm — that 1t can be carvied a0 coat pocket, and
it werghs barely 4 ozs, The mstrument s designed for voltages from 110 Voup
to 380V amd for frequencies irom 15 cveles to 00 cveles per see, but it can

also be I'HII]IIJ‘\'I'Il for oo v darimg <hort ]'u'riw]x

When making weasuremients with a voltage below 300 V', the phase-sequence
mdicator may he conneeted e cirenit contmuoushy without causing its windings
to reach a higher temperature than 507 Co At 380 v oand 500 Vothis excess
temperature is reached 15 mims amd 5 mins respectively, Generadly speaking,
A measurement can he made inoa few secomds, and consequently naticeable

temperature vises very seldom oceur,

The construction of the phase-sequence mdicator 1= hased on the fact that o
rotary ficld is produced with a three-phase alternating curvent. 1f a votor with
closed windings 15 placed m this fields 1t s set e votation, In the phise-
sequence mdicator the rotor consists of an alunmmmum dise fixed to o spindle
monnted bhetween two pivot bearimgs. When the ostrument s connected to oo

three-phase voltage with the correct phase sequence, the dise 18 set mclockawise

B o gy Uotation in the same direction as that mdicated by an arvow marked 5T,
- . . on the front of the casing. When the phase sequence s ineorrect the dise
I'he instrument can casily be attached 1) I ; T | : ] | . | -
y retites nr the opmosite dhrection, hie elrse 15 provided] with g omuirk, the chrectrem
to a breast pocket or the like ) 2 _' kg 2o : : D ‘II : >
of rotation of which ean be abserved throueh o window 0 the easing,

i any ol the \:I|1.l,t._:'t'-\ m the []11"""]'11<l*l' svaten is zero, the dise remms sta-

tomary, Thus, no risk of fanley mdication exists on this account.

The casing consists of oxidised alumininm which gives the mstrument an
attractive Tinish and aowear-resisting surface, g, 20 The casing is also provided
with o hook by means of which the mstrument may be attached to o hreast
pocket or the ke, thos Teaving both hands of the observer free to carry ont

nmeasurements,

The phase-sequence indicator is connected in civemt by means of three single-
||-|’.|' ]I’Il'_"‘- 1||:l|']-.l'r| J"\’, .‘s .'l!]l] J" '”H' [l“'il"l]l';lll;_:' l'lll'll i~ (I.H m m |1'IJ'..‘I'Z1_ :|I|I|
i~ connected to the imstriment by means of an ordinary plug and socket. The
mcasuring cord and the mstrument can therviore be carried separately and

connected up quickly when meisurements have to he made.

F-ig. 2 X BoE2

Phase-sequence indicator

on the right with the casing removed
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Description of a new series of domestic telephones placed on the market by
Telefonalktiebolaget 1. M Ericsson during the year 1g951. The construction,
mnstallation and schematic arrangement of these new domestic telephones
are dealt with and a few examples of the most customary types of installa-
tions are given.

U.D.C. 621.317.373

U.D.C. 621.396.65

PErssoN, L: Radio Links for Power Stations. Ericsson Rev. 28 (1951)
No. 2 pp. 42—47.

Svenska Radioaktiebolaget has developed a radiolink SUF-30 for permanent
radio connections using ultrashort waves, which is specially designed for
power station operation, with only one conversation possibility but com-
bined with a number of low frequency tone channels for remote control.
Description of the construction, range of use and technical data of the
radio link.

LINDBERG, S E: Phase-Sequence Indicator. Ericsson Rev, 28 (1951)

No. 2 p. 6Go.
type designation VAV 1o by means of which the phase sequence can be

determined. Short description of the construction and functioning of the

L M Ericssons Mitinstrument AB manufactures an instrument with the
phase-sequence indicator,

DS 621.315,3‘

SipEnMARK, N, Eriksson, N & Wirison, G: New Wires for Sub- |
scribers’ Lines. Ericsson Rev. 28 (1951) No. 2 pp. 48—59

Subscribers' lines in an urban telephone network were originally built of
uninsulated bronze wire, known as open wire lines, insofar as the external
part of the installation is concerned. Subsequently, the self-supporting
lead covered cable EDBS was emploved on a large scale, and now it is in
turn replaced by a self-supporting rubber insulated and neoprene jacketed
wire EVVS, or by a self-supporting wire with polythene insulation ELXS.
Description of the general properties of the new tvpes of wires and the
methods of installing them.
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VHF Radio Multichannel Carrier

Telephone

Circuits in Colombia

L C SIMPSON, RADIO CORPORATION OF AMERICA, H J B NEVITT & E ] ERIKSEN,
TELEFONAKTIEBOLAGET LM ERICSSON

. X 7595
Fig. 1 ¥ 9119

Block schematic diagram of the Bogota -
Medellin multichannel system

radio transmitter
radio receiver

carrier transmitter
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Multichannel telephone and programme facilities using normal FM broadcasting
equipment and cable carrier terminals have been established by means of single
hop frequency-modulated radio links operating in the 70 88 Mc s range over the
approximately 250 km distance separating the two cities Bogota and Medellin in

Colombia. The following article describes the main features of these facilities.

General

In February 1930 Telefonaktieholaget L AL Ericsson turned over to the Co-
lombian Government, for commercial operation, three frequency-modulited
VHE radio links installed, through collaboration with Radio Corporation of
America, m Bogota and Medellin, Colombia. These links provide a total of
cleven telephone circuits and one two-way programmme channel between these

[wo cities,

The main Teatures and operating levels of this system are shown i the block
schematic diagram, Fig, 1. The intelligence band utilized on each radio
link is 18 kels subdivided mnto three 200—3400 ¢ls carrier telephone channels,
with the low pass arranged either to provide a similar telephone channel or
i 30—3700 cfs programme channel, Al eirenits are extended by loaded cable
from the carrier terminals, located in the radio stations on Monserrate and
Santa Elena, to Central Offices in Bogota and Medellin, respectively, where
they can be terminated either on a 2 or g-wire hasis, as required hy the toll

switching plan,
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Radio Propagation

The extremely rugged terram i this region of Colombia naturally suggested
the ;o—8% AMes VHE band as least hkely to be affected by intermediate
harriers or by extreme fading due to tropospherie variations, while being free

of the vccasional mterference bursts experienced on lower VHE frequencies.

[Fig. 2 shows the Monserrate—Santa Elena profile, as obtained from the hest
available maps of the region. Initial estiniates of field strength were hased
upon this profde and well known methods of calculation' and empirical data®.
While these estimates indicated that field strengths adequate to mect CCLE
telephone circuit noise requirements for open wire lines might be expected
with 250 W transmitter power and 1.4 N gain directional antennas it was,
nevertheless, deemed necessary to make Tield trials to select final station sites
and to see i extreme fading might not occur over this rather long path.
Normal RCA 2o W omebile A terminals operating i the 130 AMce/s band

with simple dipole antennas were used at both ends moall tests,

With one termmal located on Monserrate, the most conveniently accessible

high point i Bogotd, it was found that a nwmber of sites exasted along the
Santa Elena range near Medellin where good signals were obtainable, The

Medellin

side sloping gently toward Bogota,

fimal location chosen for the station was situated on a mountam

first limiter grid current
3. The brief field tests

Typical relative ficld strengths, as mdicated by the
o a calibrated FAL receiver, may be seen in Fig,
demonstrated that we conld he reasonably sure of less outage time, due to
deep fades, than would normally be experienced with open wire lines in the
same territory.

1 U Radio Propagation at Frequencies Above 30 Megacveles”, by Kenneth Bulling-
ton, Procecdings of the LRI, October 1o47.

* YA Multichannel VHE Radio Commumcation System” by ] Bo Knox and

C. H. Brereton, RCA Review, June 1040,
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Fig. 4
FM transmitter
RCA model
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Radio Equipment

Transmiteer
Three RCA Model BT F-250 A, 250 117 FAM transnutters are used at cach
terminal, This transmitter was designed primarily for contimuous duty [7A]

broadeast service, and its rated characteristics for this service are as follows:

'ower output 250 W
Carrier frequency stability + 1000 ¢ls
Modulation capability t 100 kels
Audio frequency response, 30-—13000 ¢/s + 01 N
RALS distortion at 75 kels swing =3 %

A noise level below 735 kels swing 7.5 N
Power supply requirement 1200 W,

;3{1?-\'.".3:1: v,
z0/6o cls
The actual transmitting frequencies emploved are given below,

Monserrate ( Bogota) Santa Elena ( Medelling

85.0 Mcls 774 Mels
8.0 » ;H4.
H;‘_q W 70.4

The required intelhgence band for each radio fink extends from 30 1o 15000
¢/s, which is somewhat bevond the normal usage for this transmitter. However,
no modifications or equalization were necessary to meet the requirement, and
the combined response of each transmitter and receiver varies only o.r N

between 3o and 18000 cfs,

P're-emphasis of the higher audio frequencies at the transmitter and de-emphasis
at the receiver, which is normally emploved i FAL Broadeast Service, was not

used in the Bogoti-Medellin system.

The BT F-2350 A transmitter, Fig. 4, occupies one 84 inch eabinet rack, with
components mounted on removable vertical panels. The ease of assembly and
the general ruggedness of the equipment makes it ideally suitable for installa-
tion and operation at relay station sites, which are often relatively inaccessible,

More complete deseriptions may he found elsewhere?, 4.

Frequency modulation is effected by o cireuit which permits direct modulation of
the oscillator frequency, and at the same time provides erystal control of the
center or carrier frequency, This »Divect IFAs circuit combines the advantages
of simplicity and relatively small number of tubes with the frequency stability
of crystal control,

A self-exeited master oscillator, working at approximately 5 Me/s and em-
ploving a 6VO tube, 15 frequency modulated by push-pull 6V6O reactance tubes.
Carrier frequency contral is effected Dy a variable trimmer capacitor directly
coupled to a two phase motor which s causcd to operate automatically when
a submultiple of the osallator frequency differs from a submultiple of the
frequency of a crvstal controlled reference oscillator, Comparison of the
modulated oscillator and erystal oscillator frequencies is done at approximately

21 kels.

The direction of rotation depends upon whether the frequency derived from
the modulated oscillator is above or below the frequency derived from the
cryvstal oscillator, which causes the motor to <eek the position L‘IJ!'!'i."-|JrrT‘|']iﬂ§-{
to the correct frequency.

Motor torque is not affected by frequency modulation of the master oscillator

within the range of modulation frequencies emploved. It is well known that

“New FM Transmitters” by R. J. Newman, Broadcast News, January 1040

4 A New Exater Unit for Frequency Modulated Transmitters” by N. J. Oman,
RCA Review, March 1046.



Fig. 5
FM receiver cabinet

RCA model

the power in the carrier of a frequency modulated wave hecomes zero for
certain values of modulation index, all the power then being in the sidebands,
In the present case, when the transmitted carvier frequency of approximately
8o Me/s swings 75 kefs, the 21 ke/s comparison [requency swings only ahout
20 c/s. The modulation index at the comparison frequency is therefore less
than one for modulation frequencies down to 20 /s, and for this condition the

loss in motor torque is insignificant,

Following the 5 Me/s modulated oseillator, the frequency multiplier and am-

plifier stages, as wsed i the transmitters of the Bogotia-Medellin system are:

1 6oV6 frequency  doubler

1 zE26 5

1 2E26 » ;

I 4-125A

2 4-125A output power amplifier

The transmitter output is delivered to a coneentric transmission line, to which
ts coupled a monitor umt that will antomatically cause the transmitter to be
shut down in case of accidental irregularities or discontinuity in the antenna
or transmission line,

Receiver

Three RCA model CRR 3N fixed frequency crystal controlled receivers are
used at each station. This receiver was designed primarily for broadeast studio
transmitter links, and was found to he readily applicable to the requirements
of the Bogota-Medellin system, The combined frequency response of  the
CRR3N receiver and the BTEF-250A transmitter has been given on page 064.
The combined RMS distortion does not exceed 2 %, The maximum available

receiver output, into o 600 ohm line, is 4+ 2.0 N for 75 ke/s frequency deviation.

Each receiver occupies 8-3'4 inches of panel space in the receiver cabinet,
Fig. 5. The three receivers are mounted in a single cabmet rack, together with
o volume indicator panel, a jack panel, and a heterodyne frequency meter used
for transmitter adjustments and monitoring. The input of all three receivers
are coupled to a single 32 obm concentric transmission line by means of
quarter wave matching sections,

All transmitter audio input and receiver audio output lines, as well as the
inter-bay lines to the carrier equipment. are brought to the jack panel in the
receiver cabinet. By means of attenuator pads the transmitter and receiver
audio levels at the jacks are adjusted to + 1.2 N for 75 ke's frequency deviation
with a single 1000 ¢/s test tone. All circuits are normalled through, so that no
patch cord connections are necessary for normal operation. However, ecross
patching may he used for loop tests or under abnormal conditions, The volume
indicator may be switched to any transmitter input or receiver output line for

level measurements,

Antennas

Four directive antennas are used at cach station, one for cach of the three
transmitters plus a common antenna for the three receivers. Fig. 0 shows
the antenna arrangement at Santa Flena, Each antenna consists of an array
of & co-phased dipoles mounted in front of a reflecting wire screen, The
measured gain in comparison with a single dipole has been determined to he
approximately 1.4 N, and the horizontal beam width between the hali power

points was found to be 30 degrees,

The antennas are supported on triangular guyed steel masts. go feet high at
the Santa Elena station and 30 to 50 feet high at Monserrate, Local conditions
at both sites are such that effective antenna height s mainly determined by

the terrain rather than by mast height.
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Fig. 6

Antennas at Santa Elena

60
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The connections between the antennas and the radio equipment are made with

RG-r7/17 solid dielectric eoaxial cable having 32 ohms characteristic imped

ance and an attenuation of approximately 0.0 Niteo feet. The cable runs

average about 73 feet in length, and messenger wires are used for support

where necessary,

It may be mentioned that both station sites are located high in the mountains,
the altitude beimg 1oz00 fect at Monserrate and 8300 feet at Santa Elena,
Vthoush both stations are often surrounded by clowds and subjected to high
humidity and precipitation for a large portion of the time no difficulty has

heen experienced with the equipment because of these conditions,

Carrier ”I'clcphon_c Terminals

Frequency Allocation

The three 3-channel cable carrier telephone systems provided for the Bogota-
Medellin service are quite similar, Each system utilizes an imtelligence hand of
3o-18000 cfse As shown m Fig, 7, three modalated channels are included in
the range 6—18 ko's. Tuach ll'ii']r]lllllt channel has a band width of 3200 Ci5
between the Tnmits 200—3400 ¢fs and each satisfies CCHF's latest recommen-

dations, The Tower frequencies 30—0000 ¢/s are emploved for either a single

program or telephone channel as discussed latey.

Oscillator Equipment

Far the three modulated channels the carvier freauencies 1014 and 18 ke s
are useil. as s shown m ["1g. Te LA Ericsson have here ||r-\'|'|r']n-|] a4 Tew
carrier system which is of a more simple performance than the one previously
used, Fach terminal has it own carrvier |-|"'ili<1|'.'_'~ sonerator controlled i'f‘-' o
special Gooo es crvstal oscillator. Special ervstals with low  temperature
coefficient \:l'.'il't_\ (2 106 ¢y .'[.--_;':'.--_- Cy mounted i a vacunsm tube with
standard muniature hase assure oscillator -1;|]|i!il__\' .11[-|-1'l‘i'-]||!I\ “reat =0 thiat
thermostatic comtrol of the oscillator and synchronization of opposite terminals

are not :-r-.im;-.-.i__

The 6 ke s master-oscillator locks in the third harmonic of a 2 kels electron-
|"-r'1'||j5|'|] |:-‘_'|'i]:'\[--|' ].n ]'n-]u_\' |]|\|.|_~!\:_: I|;r- 6 ]‘-l = |-|".'-'-|: to 2 '|| o '-.‘.If.]I 1!“. <A11e

degree of 't-".lflf!-'_\' as the master oscillatar itself. After powen .||:.E|fll‘i_'.'|iilm



Fig. 7 X 6595
Carrier frequency allocation
Fig. 8 X 7598

Block diagram of carrier equipment

LA" Jow frequency amplifier incl. signalling
equipment

LA" low frequency amplifier without signal-
ling equipment

HA high frequency amplifier

CM  channel modulator

CD  channel demodulator

HP high pass filter

LP  low pass filter

200- 3400 95
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the 2 ke's voltage 15 applied to a saturable core reactor and a spectrum of odd
nmultiples of this frequency is produced. Through proper dimensioning  of
the iron core the saturation pomt can be varied so as to give the desired
harmonics, in this case the fifth, seventh and ninth, The power loss occurring
with this method of harmonic production is sufficiently low so that ne
amplifiers are needed tor individual carrier frequencies of the spme system, In
mter-channel cross-talk, however, these harmonics are

crder to elimimate

passed through narrow band filters.

The three elements just described, crystal oscillator, frequency divider and
power amplifier are built together into a single plug-in unit with similar
reserve equipment mounted beside it on the same panel. In case of failure, the
faulty unit can then be quickly and casily replaced by the reserve equipment.
Fault indication is by means of a relay arrangement which indicates whether

the amplified 2000 ¢/s 15 present,

Channel Equipment
The transmitting side
A simplified block schematic of the terminal equipment is shown in Fig, 8. As
appears from this schematic, the signal enters through the line transformer
terminating the cable and proceeds divectly into a variable attenuator. Within

30-18000 ¢'s out

!
[
|
I
|
|
I
I
|
I
|
|
[
|

| high frequency
|side

|

jo-18000 ¢s in




certain limits this enables maintaining a preseribed input level to the modu-
lator independent of the signal level. This attenuator consists of two clements:
a potentiometer with 10 steps of o1 N each and a solder strap element,
adjustable m steps 0.2, 04 and 0.8 N or any combination thereof. By this
nieans absolute levels from + 0.4 to — 2.0 N may be accepted by the terminals
without auxiliary equipment. To obtain optnum  transmission quality it s,
of course, important that correct signal levels be applied to the modulator,
If levels are too high undesived harmonics cause impairment whereas thermal
noise predontinates if levels are ton low. The most suitable operating level is

a compromise which neither promotes the one type of disturbance or the other,

Upon modulation both upper and lower side-hands are formed. OF these only
the lower side-hand s uscd and this is separated ont by means of a hand-piss
lilter after the modulator. This band-pass filter has high attenuation for the
mdesired side-band and blocks the carrier frequency. Since the modulator
i balanced, the carrier frequency s also conswderably attenuated in the modu-
lator bridge, In order that this balanee should not deteriovate, with aging of
the dry disk elements, the rectifier hridge is provided with a small poten-
tiometer where carrier leak may be balanced out from time to time. Thus
only insignificant carrier leaks oceur in the intelligence band, as s most
desivable to reduce intermodulation and the possibility of intelhgible cross-talk,

Mechanical construction of modulator and filter elements 15 very compact,
Band filters for carrier channels 1, 2 and 3, together with their compensation
filters, are mounted on a single panel requiring two mounting-plate spaces,
Iach filter is potted in its own solder-sealed contamer with terminals protruding
through porcelain insulators. The modulator dry disk clements and poten-
tiometers are each located above their associated  filter  containers, Both
modulator bridge and parallelling resistors are of plug-in type so that they

may be casily replaced,

I'rom the above it can be seen, how the three modulated channels are formed.
Since the three modulated channels, in the frequency range 6—18 kels, are
of very Tow devel after modulation, they are amplified by a flat amplifier
covering just these frequencies and provided with negative feed-back so as
to be practically mdependent of filament and plate voltage fluctuations, Smce
fatlure of this amplifier conld prevent operation of three telephone channels,
the terminal is provided with & reserve amphifier which can be connected into

the circuit immediately the need arises,

The Tine filter consisting of high and low pass scctions transmits the three
modulated channels through the high pass while the vemainder of the band
goes through the Tow pass or physical channel, so called as it passes through
the carrier terminal without being modulated, Since filter technique permits
transmissions of the lowest irequencies, the actual low (requency limit of the
physical channel is determined by its channel amplifier which transmits down

to 30 c's and 15 suitable for high grade radio programme service,

One of the three-chamel systems, which form part of the complete carrier
telephone termimal equipment vsed in the Bogota-Medellin link, is mlui]'qwfl
with a program channel covering 30-3700 ¢/s. In order to transmit frequencies
up to 5700 ¢/s for this service strict requirements must be placed on the line
lter design sinece the gap between the high and low pass filter sections i
only 300 /= This vequivement implies a large and relatively expensive filter.
For this reason, only one programme channel was mitiallv equipped, the other
two low pass cireuits heing supplied with simpie line filters permitting trans-
mission of frequencies up to 3400 cfs, Should additional programme facilities be

desived these telephone filters can always be replaced by programme filters,



After passing through the line filters all four channels proceed over a short
mter-bay cable to the M radio transmitter, The above describes the method

of transmission from low frequency o high frequency on the sending side.

The recewing side

Reception is quite analogons, Four channels are received from the radio link,
then separated by the Tine filter so that the modulated channels pass through
the hand  filter before  demodulation, while the physical channel proceeds
directly to a low frequency amplifier before reaching the main cable. The

demodulated channels also go through similar low frequency amplifiers,

The Tow drequency amplifiers are of new design requiring two 1-3/4 inch
mounting plate spaces cach, In the same panel are included  the variable
attenuator for adjustment of the imcoming signal level as well as the signalling
cquipment and associated relays for 20 ¢/s ringing.

The 2o ¢fs signal is transmitted in the following manner: on the sending endl
adry disk rectifier hridge shunted across the inconuing cable pair rectifies the
ringing signal, This rectified current actuates a relay which in turn sends out
500 ¢fs, Since 300 ¢fs les within the transmitted voice band, 2o0—3400 cfs,
it proceeds unhindered through the telephone channel, Speech level is too low
to actuate the signal relay on the sending end, On the receiving end, the 500 ¢/s
selected by the signalling equipment, built into the low frequency amplhifier,
actuates a relay which sends out the 20 cfs ringing signal. While it is true that
speech also contains considerable zoo ¢fs, which could result in false operation
of the signalling relay, the signalling circuits are so arranged that they will
not operate if other frequencies than 500 ¢/s are present, as is normally the
case i voice transmission,

The amplifier itself 15 a two stage negative feed-back type with 4.4 N maximum
caim for highest output level of + 1.0 N The double triode, 66, 1s used for all
functions in the amplifier, resulting m consulerable economy in the number
of tubes, with corresponding reduction of power consumption,

The low-irequency amplifier panels also include 2 to g-wire terminating sets
which are not utilized in the Dogoti-Medellin system since, i this application,
the carrier terminals are connected g-wire from the Monserrate and Santa
Elena radio stations to their respective Central Offices in Bogota and Medelln,
This arrangement was chosen to simplify future expansion of the long distanee
network and enable g4-wire switching of all important inter-city  telephone
trunks at the Central Offices.

Power Supply

The entire carrier telephone equipment for three 3-channel systems is mounted
on a single double-sided bay., Power for the three systems is delivered fram
a common power supply, which converts the z0—60 ¢/s line voltage to the
required plate, filament and relay voltages. The power equipment may he
connected to alternating current networks in the range 110 to 240 V' and has
a total consumption of about 200 W. The power is fed from a distribution panel
to each equipment which has its own protection and alarm arrangements,
Here also various plate current measurements of the system vacuum tubes
can be made so as to facilitate rapid maintenance.
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Fig. 9 X 6612
Partial view of the equipment at Mon-
serrate

From the left: two FM transmitters, cabinet
with three FM receivers and carrier frequency
bay for the three j-channel systems.

70

Station Build-up

Al radio and earrier telephone terminal equipment at each station is Iocated
in a single building, At the Monserrate station the 3 cabinets or bays which
comtain the 3 transmitters, the receivers, and the carrier equipment are in-
stalled adiacent to one another. Figo g shows a partial view of the cquipment
yoom at this station. At the Santa Elena station the transmitters are located
in one room and the remaining cquipment is located in an adjacent room of
the same building, Power and audio wiring is installed in condut placed in
iloor trenches, to suit local conditions,

TPower for the stations is normally obtained from commercial power lines,
through automatic induction voltage regulators, RCA gasoline power plants,
equipped with 2605 gallon underground Tuel tanks arve provided for emergency
vse at each station. These plants, rated 3 KW at 1oz00 feet altitude, auto-
miatically start and take the load in case of failure of commercial power.

System Performance

Actual commercial operation of the telephone system from February of 1030
has fully borne out our expectations regarding noise and cross-talk perfor-
mance as well as reliability and freedom from maintenance troubles, compared



to good Faropean and Novth Awevican standards for open-wive line cavrier
telephone systems, While all riudio cireuits operate in the same frequency band,
they do not fade simulteously, hat have separate Tading patterns, Tt has
also often been demonstrated during these and other tests that the faling
patterns at slightly separated sites vary considerably, so that space-diversity
reception coulil have been used o advantage 7 Tading i proven excessive,
1_.1'111'] sy, hn\\'k'\'vl', 1o h]ll_i_'iill nh_‘]h h.‘l\'L' been taken to chimimate Il:‘(‘:q\i'lll;ii
deep fades down o noise level, which have oceurred under certaim rare con-
binations of meteorological comditions for periods up to hall @ mmute at a
rate of once about every two or three days: Mueh more frequent and prolonged

outages are commonly experienced with open-wire lines o the same region.

Typical signalnoise vatios measured at Medelin with FLAT and CCIIEF
(FLA) weighting networks, on a Type 2 B Noise Measuring Set, are shown
i Table 1. Relative Tield strengths of the FM carrier on the three VIEF
civenits are mdicated by the first limiter grid current i each VHE receiver,
The noise measurements are partly done dircet on the receiving side of the
vadio Ik (bandwidth 18 ke/~) partly in the telephone channels, mcasured
on the g-wire side. At all the measurements the corresponding transmitting
side of the opposite terminal s terminated i Goo ohms, The noise measure-
ments indicated in the table are with reference to w1000 ¢'s test tone, at
points of zero relative reference levell Maximum instantaneons ficld strength
variations, indicated linearly by the liniter current readings, which range from
.0 to 1.0 mAL with an average of 2.0 10 po mA for normal reception, give
signal/moise ratios of approximately 7.5 N oin cach telephone chiannel, as shown
m Table 1. Some impairment of signal/moise, in the order of 1.0—1.5 N, has
been occasionally experienced at the Bogota terminal, mostly on one of the
tadio circnits, during periods of Tow average signal strength, due to low level
mpulse noise emanating from an undeternined source in the cityv. This s being
traced and will ultimately be reduced if not entively elimmated, In the carly
stages of operation there was also occasional mterference from harmonies
of local broadeast and HF frequency-shift telegraph stations which have now

been mostly suppressed.

Table 1

Signal-to-noise ratios measured at points of zevo reference level at Medellin,

Signal/noise ratio — N
s Relative Noie =
]\.LLtlll_l sienal 3, -I[!th' HEF- Low pass _— Caiiiat G
link Htr:n"th weight- | channel tele- S eiva SRR 411
Nin Ea ing 30—18000| phone telephone | telephone | telephone
{Tamiter mA) . e o] channel 1 |channel 2 | channel 3
| (SE chanr
flat 6.3
1 o, = -
5 CCIF? 5
5646 7.0 (ENs) .4 6.3
flat 7.6
2 3.0 —
' CCIE2 . .
1046 77 8at i 70
flat 6.0
1.5 ——
2 CCIrT )
1940 75 7:5 71 e

t The noise weighting 15 that of CUIT 1046 recommended. On the Western
Electric's 2 B Noise Measuring Set here used by the measurements the same
weighting is indicated as FIA.

Near end eross-talk is so low that it is not measurable on the 2 I3 Noise
Measuring Set. With the low distortion radio link, however, operating at the
levels specified, some 0.3 N deerease in the signalfnoise ratio with CCLEF
weighting may be expected in the disturbed chammel, when all three other
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channels of the same hink are modulated with voice at zero VU absolute level,
measured at zero reference level points, Results of tests made with three 1000
¢fs test tones at the same reference points with the same absolute levels, show
impairment of the signal noise ratio of about 1.0 N, which increases rapidly
as the 1000 efs test levels are inereased beyond the specified operating points
shown m Fig. 1. With proper imitial line-up of the svstem transmission levels,
however, this condition does not arise i actual operation with any combination
of voice-frequency telegraph, telephone or programme service. The cross-talk
15 moreover unintelligible and apparently originates from second harmonics
produced by nion-linearity of the radio link which was not specifically designed
for multichannel telephony.,

Conclusions

1 Operating experience has amply demonstrated the feasibility of establishing
cconomical multichannel long distance telephone service with 70—88 Mels
VHE radio links over mountainous terrain in Colombia, without mter-

mediate repeaters, for distances as great as 250 ko

te

By using available high-grade FM broadeasting equipment and  cable
carrier telephone terminals, it is possible to attain standards of performance
and reliability equal or superior to open-wire line carrier telephone networks
operated in mountainous terram. These VHIT plus carrier facilities may
he used for radio programme, telephone, or voice frequency  telegraph
application without providing special auxiliary equipment.

3 Onee the system s lined-up and is operated continuously, it is capable of
long perinds of trouble-free service. While initial installation has heen
planmed for technical operator supervision, experience shows that many of
the less mmportant installations of this type could be operated unattended,
il suitable alternate routing were available.

4. Overall system maintenance costs for direct VHE inter-urban  facilities
are comsiderably less than for open-wire lines, which are, however, more
suitable for providing  conmunication at intermediate  points,  Colombia
appears to be particularly suited for apphcation of VHE equipment due
to its largely mountainous terrain and the existence of widely separated
but important cities, which in most cases are easily aceessible only to air
transport,

While 1t is difficult to mention all those to whom we are indebted for assist-
ance in this project, particular mention should be made of the former President
and Manister of Communications of the Colombian Republie, who by his imagi-
nation and initiative in foreseeing the possibility of using high grade VHEF
radio cirenits has contributed greatly to solving the problem of long distance
telephone communication in Colombia.

To Dr C. M. Tellez, Director of the Empresa Nacional de Telecomunica-
ciones, and his staff engineers Gustavo Camacho and Hernando Bernal as
well as to Dr Ruiz Cuevas and Dr Gustaveo Piquero, who were technical
representatives of the Colombian Government in the critical stages of the
project, our thanks for their close collaboration are warmly extended.

In the RCA International engineering group, Mr G. G, Gerlach took charge
of the field propagation tests as well as planning the basic radio system, He
was assisted in Colombia by engineers George Watson, Ivar Hilfing and Arne
Stein. who handled much of the engineering work. We would also like to
express our appreciation to the many others not mentioned here both in the
RCA and the Eriesson organizations, who <o whole-heartedly gave their time
and =kill to make the system a suceess.



Thermotechnical Instrumentation for

the Furnaces in Tube Rolling Mills

T W E

Fig. 1
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Instrumentation for a piercing mill

furnace

I K ENS JERNVERIKS AB, S ANDVIEKEN

U.D.C. 536.2

6H21.317.30: 021,305
A number of heating furnaces have been installed in Sandvikens Jernverk’s new
tube rolling mills, for which a thermotechnical instrument equipment was re-
quired for controlling the heating process and the final temperature of the billets,
and at the same time enabling an economy of fuel to be achieved. The instru-
ments for this plant which were designed and installed by L M Ericssons Mitin-
strument AB (Ermi), are found to meet all the demands made of them. A brief

description of this installation is given in the present article.

It 1s only within quite recent times that ironworks have devoted an inereasing
interest to thermotechnical mstrumentation in connection with their numerouns
different types of furnaces. All electric furnaces were equipped with instru-
ments for controlling the temperature and kKWh-consumption at an early stage
however, For gas-fired furnaces, on the other hand, instruments were seldom
used, with the exception of an occasional draught cauge. The fuel, which was
coal or wood, was relatively cheap and furthermore, it was difficult to measure
the gas flow when using unpurified producer gas. On the transition to oil-
fired furnaces which took place after the last war, the question of instrument

cquipments became of immediate interest to the majority of ironworks. This

wis e to the fact that it was easier to measure the quantity of fuel supplied
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Fig. 2
Position of the instrument
relation to the furnace
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to the furnace accurately and in addition, the prices for fuel have rendered
it essential to handle this commodity more economically than was formerly

NECessary

When we had reached the decision at Sandviken to build a number of heating
furnaces for our new tube rolling mills the question naturally arose as to the
form the thermotechnical instrumentation should take in order to meet our
needs. Our foremost requirement consists in ensuring that the heating process
i the furnaces 1s carried out correctly and that a correct final temperature s
obtained for the billets, Moreover, it should not be necessary to employ move

fuel than is essential for the tvpe of furnace concerned.

TFuel-ml is uzed exclusively as the fuel for these furnaces as long as a supply
15 available. The burners for the oil have been incorporated in the burner for
producer gas, so that it would be easv to change over from oil to gas fiving
in the event of difficulties arising suddenly in comneetion with the importation
of oil, An air blast 15 used for the atomizing air, The quantity required 1s
about 10 % of the theoretical quantity needed for combustion. The air of
combustion s heated by the exhaust gases from the furnace and is fed to the
hurners i the same way as gas when the latter is used as the fuel in place
of oil,

Up to the present, two furnaces have been placed in conmmission in the tube
rolling mills

a billet furnace for the piercme mill and @ hillet furnace for
the tube rolling mill.

In the bhillet furnace for the piercing mill, which is the smaller of the two
furnaces but requires a greater amount of heat than that for the tube rolling
mill, the burners have heen divided into two grouns. Burners have heen in-
serted hoth at the end and on one of the longitudinal <ules. The Turnace is of
the type known as a push heating furnace which imnlies that the hillets to he
heated are fed in oat one end aned dreawn ont ai the other. The exhaust gnses
from the end and side burners pass over the Willets and are then led direetly
to the recuperator where the blast air is preheated, after which they piss on
to the chimney. The instrumentation for the furnace 1= shown in Fig, 1.

Construction

As may be seen, the instrument hoard s divided mto three panels, The doors
on which the imstruments are mounted open outwards, thus enabling inspection
of the connections and supervision to be carried out conveniently, The air flow
meter and the oil meter for the side burners are mounted on the Terthand
panel. The guantitics are meoasured by means of throttle flanges inserted in
the respective pipe lines, The meters are of the tubular ring tvpe. A regulator
built on the chopper-har principle controls the oil wir ratin, so that when mare



Fig. 3 X 6637

Instrumentation for a tube mill furnace

oil is fed to the burners the regulator responds accordingly and increases the
quantity of air until the oillair ratio for which the regulator is set has heen
restored, The valves for adjusting the air and oil flow are motor-operated.
The regulator can he disconmected and the motor-driven valves controlled by
hand if desired. This Torm of contral is resorted to particulary when firing
up and damping down the furnace and on making alterations in the service

which necessitate o rapid change in the prevailing conditions.

On the same panel ol the mstrument hoard certain mudicating  instruments
have been mounted which show the temperature of the exhanst gas before
entering and on leaving the recuperator, the air temperature on leaving the
vecuperator and the air pressuve on entering and leaving the recuperator as
well as the oil pressure in front of the regulating valve,

The central and smaller panel has a ring balance for the pressure in the furnace
chamber and a sis-eolour vecordimg apparatus for vecording the conrse of
certain temperature processes.

The righthand panel carries the instriments for the end barners. The air flow
meter, the ol flow meter and the reculator for the oil/air ratio are mounted here.
To enable a uniform and correct temperature to he maintained in the billets
leaving the frnace, @ pyrometer protected by a coramic tube has heen mounted
i the furnace roof a few metres in front of the hurners, The pyrometer projects
approximately 50 nin down into the furnace chamber under the roof, It is
obvious that the temperature of the billet is not indicated by this pyrometer,
but it records variations in the furnace temperature and the oil valve 3s adjusted
by the regulator so that a larger or smaller gquantity of oil is supplied to the
hurners, The regulator is constructed with a delaved action, and it takes about
half-an-hour for the oil valve to move from the fully closed position to the

fully open position. T'rovision is, of course, also made for the manual operation

ol the valves by the press-buttons,




This panel likewise contains the regulator for the furnace pressure. It is located
between the two large regulators and is visible in the illustration as a small
black knoh. On setting this knob in a suitable position. the pressure o th
urnace can he :U]_ln»lmi g0 that it 15 as close to zero as ]|<-=~|]n]r withent causimng
hot gases to he blown out through the doors. The regulator works directly
on the damper for the gas passmg out of the furnace, and it closes and opens
this damper according to requirements. To avoid the necessity for the rapid
adjustinent of the furnace pressure which may give rise to oscillations when
new billets are placed in the furnace and the end door is open, the regulator
i< controlled electrically by a pressure switch mounted on the end door, When

the door s apen the circunt is interrupted.and the regulator s disconnected

Fig. 2. shows the position of the mstrument board i relation to the furnace,
The attendants who operate the furnace stand on the platform in front of
it: They thus have a clear view of the instruments and can ouickly make any
corrections in the oil and air supply which may be necessitated by a sudden

change m the working conditions.

The instrumentation for the tube mill hillet Turnace has been designed laroeh
on the same lines as that for the piercing mill furnace. As the furnace is only
couipped with end burners, fewer instruments are reauired and they have heen
mounted on two panels as shown in Figo 3.0 The quadrate mdicating instru
ments have been wounted i o horizontal vow helow the flow meters, Regula-
tion of the furnace pressure was not considered necessary m this case, but

provision his heen made for installing

¢ a regulitor subscquently,

Although the instrument equipments described here only inelude the minimum
number of instruments required to operate the furnaces correctly, they never-
theless represent i necessary ~!1]|F|§1'1||l'l11 to the latter. ilil\'illux|_\'. a more
extensive instrument installation mav be found desirable in certain cases with
asimple measuring device for determining the bhillet temperature in the furnace

1l possible,

The renson for requesting Ermi to carry out this mstallation was hased on the
fact that this firm possessed all the necessary qualifications for undertaking the
work suecessfully although this was the fivst occasion on which mstruments

for heating furnaces hwl bheen <upplied.

On June 13th 1051 the automatic tele
phone exchange at San Sebastian Ll
hy L. M Eriesson completed its 25th year
m operation, This anmiversary was com
memorated by a celebration arranzed by

the mumeipal authorities i the town

The celebrations  were  opened  with a

memorial church service,

The commemoration was attended not
only by telephone and council staft hut by
delegates from the state of Guipuzoca
amd the natiomal government represented
by the local commanders for the arm;
amd navy. After the service the guests
were  conducted to the I‘_'lL']l;-"III CX=

change which was demonstrated by the

telephone manager, Sr José Maria Sirera

aril his immediate assistants. The ex-

t 10500 lines hut
I a

change covers at pPresen

I.M Ericsson has recently receive

f the insta

contract for an exte

tion COVErl a further 3000 limes.

The illustration shows Sr Sirera dem

strating the exchange for mterested

nitaries.
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New LB Plug Switchboard ABG 15

Fig. 1 X 7601
Plug switchboards ABG 1505 (left) and
ABG 1510

for 5 lines and 2 call facilities, and 10 lines and
3 call facilities, respectively

| B B H21.305.65

The plug switchboard has proved itself to be the perfect answer for small telephone
plants, both of a private and public nature, where the traffic intensity is not ex-
tensive. Thanks to its simple and sturdy connecting devices plugs this type
of switchboard is much casier to maintain and service than the cord variety.
Bearing these important factors in mind, Telefonaktiebolaget L M Ericsson engi-
neers have now produced a new series of LB plug switchboards, to be known as
type ABG 15. Owing to their modified calling and clearing devices and external
design, these switchboards constitute an up-to-date “‘edition” of L M Ericsson’s
earlier plug models, type ABG 12 14. The new series, which will be dealt with
in this article, supplements the manual LB switchboards described in the Ericsson

Review Nos 3 1946 and 4 '1947.

The new plug switchboards ABG 13 can he nsed to great adventage as
rural switchboards in less developed networks, the calling indicators being
s0 sensitive that long dural Tines as well as normal subseribers” lines can he
comnected. The switchboards also make excellent private branch exchanges
m networks where the lTocal battery svstem is stll retained. Finally, they can
be mcorporated as purely local switchhoards, particulary in plants where the
LB svstem must be used owing to the fact that the sections are widely
_\t'lj.’|l'j|!L'(]. and therefore ]"“ll]i]'l_' ]lmg lines which wonld he Tess suitable for the
EIh systent.

The advantages gained with a plug switchboard are:
Good speech transmission — there are no cords which might cause a de-

tertoration in performance owing to some defect.

Lo maintenance costs — investigations, repairs or replacements of cords are

not vequired,

Several or all lines can be called at the same tine, This is of vital miportance

when orders or alarms must e given,

Telephone conferences can be mrranged by conneeting up the lines of the parties

concerned to the same connecting row,




Fig. 2 X 6621
Plug switchboard ABG 1520

for 2o lines and 4 call facilities

Fig. 3 X 6520

Plug switchboard ABG 1510

seen from the rear with cover removed. On
the left side is the terminal block, hand gen-
crator and bell (from the bottom up).
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Execution

the following sizes:

The new LB plug switchhoards are normally supplied n

ABG 1505 for 5 hines and 2 call facilities
ABG 1510 for 10 lines and 3 call facilities

ABG 1520 for 20 lines and g eall facilities

In addition to the above mentionsd call facilities, every switchboard  has

one call Tacility toits own speech ad ringing coquipment.

[T required, the switchboards can be provided with equipment for exchange
bnes 1o manual or antomatie CH osvstoms, In thes case. one or more line units
for LB lines are replaced by the corresponding number of wnits for exchange

lmes and a dial s added. The followimg sizes arve available:




Fig. 4 X441

Line unit BEF 42

At the top is the calling drop indicator and
under this the idle jack, the answering jack
and the inter-connecting jacks. On the side of
the strip one of the two longitudinal wires is
seen. T'he incoming line is connecred to these.

Fig. 5 X 4740

Details of the line unit

The shutter of the calling indicator is restored
mechanically when the plug is inserted in the
answering jack.

ABG 1550 for 1 exchange lme and 4 LD lines
ABG 1300 for 2 exchange lines and 8 LB limes

ABG 1570 for 3 exchange lines and 17 LB lines

Figs 1 and 2 show the three plug switchboards, Considerable tronble Tas heen
taken to render the external appearance as modern as possible, The black,
melined front and soft, flowing lines give the switchhoard a finish which

fully harmonizes with other items of current office couipiment,

By making use of similar construetion elements, it has heen possible to provide
standardized erection of the three sizes. A simple iron frame 15 fixed to an
oaken base-pliate, the Tine wnits and the position <t heing mounted on the
former, A cover of light polished oale with vounded corners and edges completes
the switehboard. The cover 15 Tixed to the hase-plate by two screws onlv, This
ensures easy removal when the switchhoard has to be imspected or overhauled,

o fje. 3
see | 2. 3.

The three models are all desigacd to he placed on a table and are therefore
cipipped wath o wall-mounted junction-hox, to which all outgning fines are
connected by means of o flexible cable. This and the cord of the handset are

comnected to the haek nart of the switehboard.

The handset, which as of LM Eriesson's latest design, 15 hung up on the leit
side of the switchboard where it is casily accessible. The hand generator for
transmitting the ringing signal current 15 placed so that the crank protrudes
through the front panel. This arrangement makes operating very easy, particu-

larly in connection with the Targest switchboard, ABG 1520,

Components

As has already been mentioned, the switchhoards are composed of lme units
with calling indicator and jacks, and position set with clearing mdicators

and common equipment,

Line Uit

The principal element in the new plug switchboard 1s the Tine amt, Fig. 40 It
consists of a strip of phenolic resin fitted with o drop mdicator and a number
of jacks.

e calling drop indicator s of the latest shuilt-ins type and has the same
shutter as the indicator in the new LA Eriesson cord switchhoards. All the
usual adjustment facilities are included and an alaorm contact s fitted, On an
incoming call. the shutter is released and then mechanically restored when the
plug s inserted in the jack, Fig. 5.0 The winding of the drop indicator, which

is normally connected to the neighhouring jack, has about 7000 turns.

The jacks are mounted on the T-shaped part of the strip. Each jack consists
of two contact springs, the o and the b springs, riveted one on each side of
the strip just m front of the jack hole, but with relatively different displace-
ment. Along the whole length of the jack strip runs a pair of contact wires,
cme on each side of the strip, which cross all the jacks. When a plug is in-
serted in a jack, contact is made between the contact springs and the wires,
Lioth Tomgitudinal contact wires are fixed at the bottom to a par of terninals,
to which the incoming line 15 connected.

The jacks have the following functions: The jack nearest the indicator is
comnected to this imdicator and is called the idle jack because the plug 1= placed
there when the line is unoccupied. The next jack s the answoering jack, to
which the switchboard’s speech and ringing equipment s connected. The
other jacks, from two to four in number according to vequiraments, are nifer-

([mm‘r!."ng Jacks for the establishment of _\]n_’\':‘ll connections between the lines.
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Fig. 6 X 6B19

Position set BEK 12

(right} seen from the rear. In the left-hand
picture the clearing indicators, extra plug for
listening-in, kev and generator crank are seen.
In the right-hand picture (bottom to top) are:
terminal block, hand generator, clearing indi-
cators and bell.

Fig. 7 X 4742
Clearing indicator RNA 16

30

Position Ser

All parts common to a switchboard, such as the induction coil, hand generator
and bell with a key, are contained in the position set, Fig. 6, The elearing

idicators for the eonnecting rows are also accommodated here,

The clearing drop mdicator, Fig. 7. is basically of the same design as the calling
indicator, but is cquipped with an iron mantle to prevent crosstalk hetween
neighbouring indicators. In addition, it s fitted with @ restoring mechanism
a hittle metal which sticks ont at the front, A fallen

consisting  of tongue

mdicator is restored by the tongue heing pressed i, The clearing indieator
1= more sensitive than the calling mddicator, and has o winding of about g.000

turns.

Connecting Procedure
The commecting dingram for the ABG 135 35 shown o Figo 8 The hines ave
comnected at Lo—1. .

The switching procedure when sctting up a speech comnection is as tollows:
When a ecall comes inom one of the Tines, the calling indicator € ¢ for the hine
i question drops, IF the key VB is thrown over, a signal is also obtamed on
the bell B, The call ¢can he

when the plu

answercd by the operator in the handset M—FK
af the calling line has been moved from the idle jack o to the
answering Jack 1. By doing this, the line 1s disconnected from the calling
mulicat r and connected insteard to the operator’s set. When the operator has
obtamed information regarding the desired connection, the calling line 15
tranaferred to an idle Iink circuit by moving the plug from the answering
Jack T to one of the conneeting jacks K 7—A u. The line dssired is then con-
nected to the operator’s hands-t hy
dte T,
generator HG. When an answer has heen ohtained, the called-up line is then
transferred by means of the plug to the link circuit o which the calling line

lias heen connected. The connection 15 now comblete,

transferring the plug for the line in

aquestion from whereupon this line is called un by means of the hand



Fig. 8

Connecting diagram for ABG 15
A idle jack

B bell

CI  calling indicator

EB  extra beil

HG hand generator

IC  induction coil

K inter-connecting jack
L lines

M transmitter

NB  key

R receiver

51 clearing indicator

T answering jack
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When one of the parties gives clearing signal with the hand generator, the

clearmg indicator falls for the connecting row i question. By mserting the

listenmyg plug into the answering jack of one of the parties, the operator can

check whether or not the call really has terminated. If it has, the plugs are

to he moved back from the intercomnecting jacks to the idle jacks and the

clearing indicate

1N restoree F

Dimensions and Wcighr

The dimensions and weight of the plug switchboards are shown i the table

helow, The width mdicated does not include the handset hook, which protruades

by about 50 mm.

height depth width weight
mimn min nm ke
ABG 1505 oviwnaiiiae: 257 205 268 1.3
ABG T510 vumsana vs i 257 205 368 8.2
ABG 1520 ........... 257 205 615 11.7
ABG 1550 .. ... 00, 257 205 268 7.5
ABG 1500 saaimes i 257 205 368 0.5
ABG 1870 coumanuasam 257 205 618 13.59
Accessories

The only accessory required for the plug
for the alarm cirenit and microphone feed. Batteries should be

switchhoards 1s a

Vodry battery
placed m oa

special box outside the switchboard. Batteries and battery boxes are not

supplied with the switchhoards and must be ordered separately.
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New Type of Interlocking Plant for
the Swedish State Railways

MR T LUNDBERG, BOARD OF MANAGEMENT OF THE SWEDISH STATE RAILWAYS, STOCKHOLM

| B B B30 2570455)

In February this year a new interlocking plant was put into operation at Stehag
by the Swedish State Railways. Stehag is a station north of Eslov on the line
Stockholm  Malmo. Automatic line blocking has previously been arranged on the
section Hissleholm  Malmé and the station now serves as a blocking tection on

this line.

The station is normally passed by some 40 through trains daily in addition (o

20 stopping local trains and two local goods trains shunting at the station.

The equipment has been supplied by the LM Ericsson Signal Cempany whercas
the planning and lay-out has been prepared by the Board of Management of the

State Railways assicted by the Signal Company.

flectrical control plants operated by levers or handles are nowadays heing

‘”]Il'l-‘-l'ill'll 1|_\' I'l']il)‘ systems controlled Ty Press buttons or l\"_\". rIn;I]I]Hn;;" e

mtroduction ol certivin automatic functions=. This tendeney 1= al=o apparent
with regard to the mterlocking machines. By meorporatmg the control keys
for the pomnts, track routes, signals & on a schematic illommated track

diagram a very elear picture is obtained of the relations=hip bhetween the control

switches and the track layv-out.

The switches are of non-locking push button or lever type. The cireunits are

arvanged for mnpulse operation.

In the interlocking machine for Stehag, Fig o tracks wnd points are repre-
sented by oblong apertures illominated with white Tight when the track is free
from traims and with red light when the track is occupicd, The signals arve
midicited in proceed position and stop position with o green and a red lanp

. R L respectively.
Fig. 1 X 7611 1 ]

The track diagram ) ) _ _ .
o ) g I'ig. 2 shows the mterlocking machine mounted on the sienalman’s workime
containing all control equipment and visual L = = :

indications desk.
w1 L 5 L Ling 2
2 s Entth feul
indicator =
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Fig. 2
The interlocking machine

mounted on the signalman’s desk

Operation

Three buttons are used when operating a point: one selecting button placed
m the track at the pomt together with plus and mmus buttons common for
all points and mounted at the bottom of the illuminated track dingram. When
w point 1= to be operated the corresponding selecting button is pressed at the
same time as a plus or a ninus button, 1t the positive and the negative huttons
are operated simultaneously when a selecting button is pressed, the movenient
of the point machine is halted. This facility must be available in winter time

when packed snow may lodge between the point tongues and the running rails.

When o tram route 15 to he set up, all appertaining pomnts are operited to
correct positions, Two kevs are then operated one at the heginning and one
at the end of the voute, The train route established is indicated by a serijes
of llwmmated apertures showing white hight, an illuminated ribbon, The keys
mentioned above arve mounted in the tracks on the diagram and may he
operated hoth ways in line with the track, When setting up a train route the

keys are operated i the divection of the train movement,

Point Opera tion

In an interlocking plant the equipment governing the operation and locking
af the points 15 a very important factor. In a lever locking machine the point
control, route lockimg and signal operation largelv takes place over contacts
on the levers, which are interlocked in the operated positions, In a relay system,

these functions are carried out by the relavs which are substituting the levers.

As mentioned above pomt operation is mitiated by means of an impulse hoth
in case of remaote control from a wi;_:Ti.‘l] hiox and in case of local ]PL‘hh huttons
at the point. A brief description will be given below of the point operation, see

i“ig. 3. showing the point in plus position.

On operation of the push buttons relay Hj 1— i1s operated by ['— contacts

Ireaking the SS-mmdication,



Fig. 3 N G54

Circuit diagrams for a point

containing push buttons, control relays, point

machine, point lock and local lever

Circuit 1: Operation and control of the point
2: Local operation

Local iof —j R——
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Diagram |

I'he impulse from the [ 1— relay s stored in the relay r— which determines
the direction of the point movement. Relay 7— connects the motor velay 1 +/—

closing the operating current for the motor,

The motor relay ¢+ — contains a holding cail, which on the operation of
the relay is connected in series with the motor, The relay will comsequently
remain operated until the motor cirenit is opengd Ly the end position contact
in the point machine. When the point machine has stopped and relay 1 +/— has
released, the cirenit to S 71— is closed, The SS-relay consequently provides
a continuous supervision of the point taking up @ proper position,

Local point operation facility 15 obtained by the operation of a kev, Relay
Lor as operated comnecting current for relavs Hj 1-- to local lever on the



Fig. 4 X BROG
Point machine

provided with point lock. The point lock
motor is visible at the far end of the equipment

Fig. 5 X 6607
Local lever

at the point. The lever contains a lower part
with push buttons and on top a lantern fitting
with drum lens. A yellow light in the lantern
indicates that local point operation is permis-
sible.

g

sidings. For this purpose relays Hj 1-- are equipped with an additional coil,
When local point operation is permissible a lamp is lighted above the local
lever, This control has two push huttons from which initiating impulses may

be transmitted for the operation of the point.

Point Locking

Owing to the increased train speeds it has been considered necessary to provide
additional locking of the tongues for the points in the main tracks. This
takes place by means of a motor driven pomnt lock shown in Fig. 3, circuit 1,
which is operated, when the signal is changed ta proceed, This arrangement
makes the point non-reversible for traffic coming in from an off-track as

n]»]u:m;d to ordinary points,




Fig. 6 X 6608
The home signals

are identical for the two tracks

blgnalhng

[or home signals colour light signals are usal as shown in g, 6. Distant

signals are shown in INg. 7.

Asowill follow from these illustrations the signals arve identical in the same
trafiic directiom for hoth tracks. The bottom light on the distant signals s
aside track signal showing vellow continuous light with green flashing light

m the distant signal when the train route is swde tracked.

Main track exit signalling takes place by means of colour light signals,
Shunting soul tradfic from side tracks are controlled by dwarf signals, see
Fig. 8,

Fig. 7 X 6604
Electrical distant signals with side track
light
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Fig. 8 X 6610
Colour light signals

for exit from the two tracks. A dwarf signal
is used for the side track with six apertures of
which the two bottom lights are green.

Fig. o X 4752
The plug-in relays

are arranged in four frames. The connections
are carried out on the fixed terminal blocks.
The relays can, thercfore, be replaced very
quickly.

Signal Operation

Fig. 1o, cirenit 1, shows a section of the track system ineluding among other

signals home signal . The procedure for the operation is as follows,

1f the points are i their correct positions for the track route (SS-conditions),
relay A operates, when signal keys a'/a® and [/ are pressed in the traffic
direction. As the signal keys are non-locking the operated relay s held over

own contact,

Relay A with track relays S-— and relay [T for pomt locking set up a
circuit to signal relay A Ye m Figo o0 cireuit 1, which relay in its turn

operates signal A to proceed, circwt 3.

Relays Sp-- are introduced for the exclusion of hostile traific routes. In the
example shown in Fig. 10 circuit 3. Spa is released on the operation of relay
1A and blocks in this position the operation of hostile signals. This Dlocking
will not he cancelled until Spa reoperates when the train s entering track
circuit ST/ and ST7 vespectively and has left track civenit S 3 entirely.

Relav Sta, Fig. 1o circuit 7, is arranged to prepare the release of the tralfic

route taking place on the operation of Spa.

Relay T4 controls the traffic route indication on the illummated track diagram.

The ¢ircuit for this relay 1= shown in Mg, 10, circuit 0,
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Fig. 10 X 6655
Circuit diagrams for signal operation

Circuit 12 Section of track diagram with traffic
route keys
" 2: H-relay circuit controlled by traffic
route keys
: Blocking relay circuit
: Signal relay circuir
: Light signal circuit
: Relay and indication lamps for
traffic roufre
" 7: Relay circuit for release

o N o
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Track Circuits

The track system = controlled by mieans of track circuits. The track relays

comsist of 2-phiase motor relays operating on 73 ¢'s A,

The necessary power supply is obtained by the conversion of 50 cyeles A.C.
by means of the Signal Company {requency  converter, which is built up
without moving parts,

The relavs used in the svstem are plug-in relavs of the new tvpe supplied by
the S1gnal Company and which were deseribed in Ericsson Review No. 4, 1950.



New Ericsson Receivers

C FREDIN, SVENSEKA RADIOAKTIEBOLAGET, STOCKHOLM

LT IE, Ga1.3g6.62

The present article deseribes three of Svenska Radioaktiebolagets new designs,

model 1519 and 1518 radiogramophones and a large table model, 1514.

Ericsson model 1519

The classical form of the seeretarial burcau has served as design for the
Loricsson odel 1500 llustrated in Fige 10 This beautiful radiogramophone
i characterized by ats distinet, and refined Tines and the first-class materials
cploved inoits construction, The ingenions arrangement of the loudspenker
opening has made it possible o retain the chavacter of the apparatus as o
piece of domestic furmiture, The loudspeaker 1= located in the lefthand section
of the hurcau, and three shutters, presenting the appearance of drawers, are
arranged in front of it, see Fig, 30 To open these shutters it i< only necessary
to pull the key, At the same time the switch is actuated and the switching-on
of the set is indicated by the diserete illumination of the loudspeaker screen.
On the right, a capacious compartment s provided for gramophone records,

record albums, ete.

In its lowered position, the lid of the hureau forms an excellent writing desk

or a table suitable for record sorting.

Model 1510 s manufactured with o highly polished special mahogany, a

polished or a matt silk mackoré finish.

Needless to say, the model 1510 is equipped with a first-class receiver. It is
also provided with all those special features looked for i oa ngh-grade set,
such as a push-pull output stage, bandspread on short-wave, a tuning indicator,
Fig. 1 woign O detailed account of the receiver's electrical functions, however, apart
from a few minor changes, would entail a repetition of the description pub-
Ericsson model 1519 =

hshed previously in the Ericsson Review.

right: with the lid in its lowered position and
with record changer and receiver visible




Fig. 2 X it

The lid forms an excellent writing desk

or a table suitable for record sorting

Fig. 3 x4

The shutters

are opened when the key is pulled

Fig. 4
Combination-loudspeaker

for Ericsson model 1519

00

. 4768

.\“m'rfﬁmn'm:

Type desigiations:
for AC, tvpe 1510 AC
forAC/DC, type 1510 ACTDC

Reeeiver: Tovalves, 11 valve-functions, O wuned eircuits, 7 tuning ranges
i ilJ]I:‘: wave, medinm wave aned ]L'Il'll]\]ll-i'ilfl on IG, 25, 31 41

and 4o n Push-pull output stage.

Lowdspeaker: HK 1130'HP A 1oro,

The londspeaker vepresents one of Svenska Radioakticholaget's Tatest designs.
It 15 a combimation type, that 15 to say, it consists of two lowlspeakers, a large
one for reproducing the bass amd miuddle register and a smaller one for the
meh notes, Mg 4 shows the combination-loudspeaker, in which the smaller
speaker HI'A toro is momnted coaxaally within the larger one HEK 1130, thus
chimmating the visk of phase distortion which may arise when two Toud

speakers are mounted side by side,

The record clianger wihael 1= of the most up-to-dite type can be set fov speeds
of 78, 45 and 33 Yoo pom, [t chianges 25 and 30 cm records intermixed, The
Leht movement amd pressure of the pick-up on the record are of greatest
inportanee to the long life of hoth the sapphive and the records, The pressure

amounts to 8 o, only,

The alternating current receiver's pick-up is of the piezo-electric type and 1%
provided with o sapphire which 1< ground o such a way that it is suitable for
2l vecords, The AU—DC receiver's pick-up has two interchangeable sapphires,

one for ordmary and one for long-playing records,

Bl e L & ;1
Ericsson model 1518
Another excellent and attractive radiogramophone included in this season's
Fricssomns series is model 1508, Fig. 5. 1t is of somewhat simpler design than
the hurean model, The record changer and accompanving recoril compartment
are arranged on the lefthand side of the apparatus. The radio receiver is

mounted on the right at the top, and is protected by a hinged panel. Below it

=

mn front of the loudspeaker the same arrangement is conloved as in model 1510.

Model 1318 15 manufactured with a highly polished or matt mahogany finish.



Fig. 5 X 7607
Ericsson model 1518 Type designations :
for AC 1508 AC

for AC/DC 1508 AC/IDC

Ericsson model 1514

Table models are often designed with the scale located at the top, the loud
speaker m the centre and the control knobs at the bottom. This is no chance
arrangement, The position of the scale and controls is practical and 1s generally
apprecutted. In this arrangement the loudspeaker 1s also placed correctly from

an acoustic point of view.

Fig. 6 X 6648

Ericsson model 1514

The controls are from the lefr: on-off switch
{on the left side), volume knob, bass and treble
knob, combined tuning knob and bandswitch. T T ees 5 -

01



Fig. 7 X 6640
The scale of the Ericsson model 1514

is supported by two holders, which also serve
as supports for the scale lamps

the external desien i accordance with this principle may be seen in noedel

1504 Mustrated in g, 60 The handsome appearance of the receiver has been
obtained by the careful selection of the materials and the skilful design and
location of the ifferent parts, The simple Tines of the case form o diserete
hackground to the attractive and effective seale and the decorative controls,
The loudspeaker opening is concealed Dy i number of horizontal strips, The
seale s so arranged that it can easily be removed from the front, awhich s
an advantage if at some future date it should become necessary to revise the
frequency distribution among the stations, The scale 15 made of acrylate plastic
which 15 strong and possesses cood hght-comducting properties. The seale s
iMuminated from ats two holders which also serve as supports for the scale

l.lll1||».

Ericsson model 1511 15 a first-class long-distance receiver with high selectivity.
It also has an unusually large reception range extending from 13 to 2000 m,
with the exception of a narrow band between 380 and Ggo . The signal-to-

nose ratio s extremely good, particularly on long and mediom wave,

Model 1514 05 manufactured with a mahogny matt, natural-coloured finish

or o highly polished fmish i a0 somewhat darker tone.

Specitication

.I'“_\'f‘l' n’n‘.x‘flr,f!.'r?f,l‘uaf_\‘,'
Type 1514 AC and type 1514 AC/DC

Reeetver: with 6 valves, 8 valve functions, with 6 tuned circuits, Tuning
ranges, long- and mediom wave, also 75—194 and 32—73 n.

bandspread on 10, 109, 23 wd 31 n

Lovdspeaker: HP D v2r with a 300 em® active diaphragm suriace.
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U.D.C. 621.396.62

Iricsson Receivers. Ericsson Rev. 28 (1951) No. 3 pp.
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Brief description of three new designs of Er

phones Ericsson 1518 and 1519 and a big table model, Ericsson 1514.

U.D.C. 656.257(485)

LuxpeerG, T: New Type of Interlocking Plant for the Swedish State

Railways. Ericsson Rev, 28 (1951) No. 3 pp. 8§2—88.

1 a new interlocking plant was put into operation at Stehag

5
by the Swedish State Railwa

In February 19

sly been |

ys. Automatic line blocking has previon

arranged on the section Hiassleholm—Malmé and the station now serves

any.

the equipment of which has been supplied by the L M Ericsson Signal Com- |
pany whereas the planning and lay-out has been prepared by the Board of |

as a blocking section on this line, In the article the new plant is presented
Management of the State Railways assisted by the Signal Comp

U.D.C. 621.395.44:621.390.2.029.6

Smvpson, L C, Nevirr, H ] B & ErikseN, E J: VHF Radio Multichan-
nel Cayrier Telephone Civeuits in Colombia,
Ericsson Rev. 28 (1951) No. 3 pp. 62—7z2.

Multichannel telephone and programme facilities using normal FM broad-
casting equipment and cable carrier terminal have been established by means
of single hop frequency-modulated radio links operating in the 70—388 Mc/s
range over the approximately z50 km distance separating the two cities
Bogotad and Medellin in Colombia, The article describes the main features of
these facilitics.

U.D.C. 536.2
621.317.39:621.365

Wenpt, T: Thermotechnical Instrumentation for the Furnaces in Tube
Rolling Mills, Ericsson Rev, 28 (1951) No. 3 pp. 73—76.

A number of heating furnaces have been installed in Sandvikens Jernverk's
new tube rolling mills, for which a thermotechnical instrument equipment
was required for controlling the heating process and the final temperature
of the billets, and at the same time enabling an economy of fuel to be
achieved, Brief description of the installation.

U.D.C. 621.395.65

New LB Plug Switchboard ABG 15. Ericsson Rev. 28 (1951) No. 3
pp. 77—8I.

Telefonaktiebolaget L M Ericsson have produced a new series of LB plug
switchboards, to be known as type ABG 15, these switchboards constituting
an up-to-date “edition’’ of L. M Ericsson’s earlier plug models ABG 12-—14.
In the article the advantages gained with a plug switchboard are pointed
out and an account is given of the execution, construction and connectin g
procedure of the new plug switchboards.
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The LM Ericsson By-path System
with Crossbar Switches —
Fundamental Principles

RGLUND, TELEFONAKTIEBOLAGET LM ERICSSON, STOCKHOLM

C BE

A s 16v DGy v 8
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Fig. I X 4748
Decadic system
i"i s tov zov w2
As
Reg
Fig. 2 X 4747
Register system

94

U. D.C. 621.395.344

The main features of the system under discussion are the by-path principle, link
connection and the crossbar switch. This article surveys the meaning of these

ideas, their application and their effect on the operating characteristics of the system.

Like most automatic telephone systems, the I M Ericsson hy-path system with
crosshar switches is built up in selector stages, the number of which is suited

to the capacity of the telephone network.

Among the systems for large exchanges there is one which in its grouping
closely corresponds to the divectly driven step-hy-step system and is preferably
uscil to connect to such a system. This system is built up of line finder 5,
a suitable number of group selectors (17 and final selectors L7, as shown in
Fig. 1. Each selector stage is provided with an impulse receiving device which

sets the selectors in accordance with the dial impulses.

Another arrangement is the register controlled system, IFig. 2. The selectors
in this system are arranged in stages in the same basic way as in the decadic
svatem, Between the line finders S and the first group selectors 1617, however,
registers Keg are connected, These receive the digits from the calling stations

and then control the setting of the group and Tinal selectors.

In small exchanges the numerical selection is sometimes made in a single

selector stage.

[n these respects the hy-path svstem with erosshar switches differs little from
the conventional systems, The mam difference hetween then lies m the build-up
of the mdividual selector stages. The main features of the hy-path system with
crosshar switches arve the by-path principle, the link connection and the crossbar

switch,

By-path Principle

The large number of selectors which remain connected during the whole
conversation and the control deviees associated with each of them should he
as simple as possible. Since the time occupied in setting the individual selector
is very short compared with the time during which it is occupied by calls, it
is ceconomical to free the selectors as much as possible from individual setting
coquipment and to provide a reduced number of control devices which ean he

connected Ir'lllpl'J:'.’l]'i]_\' to the selectors llLﬂ'iﬂ_’.{ the -cl(ih;{ ]J:_’l'iiu].



Fig. 3 X 5628

1-selector assembly for 100 lines made up
of 11 10-line selectors

Figs 3a—c are drawn with old symbols, 3b
and 3 ¢ with simplifications. Figs 3d—g are
drawn with new symbols. Note the resem-
blance between jc and 3d. Fig. 3¢ shows
the complete grouping diagram, and Figs 3f
and 3g the normal simplifications.
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Systems built up in this way are called commen comlrol svstems or by-path
systems, The first name is used normally for systems in which the common
device in each connection controls only one selector, while the latter name is
used when the common device at each connection is associated with several
selectors and sets them all, In the L AL Ericsson system the control deviee sets
two or mare selectors. The system must therefore he called a by-path system,
although it is in fact similar to a common control system since the selectors
which are set by the control device normally form part on only a single selector
stage.

The holding time for the common device, consisting of the selecting hars and
the bar magnets of the crossbar switch and of the by-path control deviee, is
very short, so that only a very small number of control devices is needed.
They have, therefore, no important effect on the cost of the system and may
be designed using particularly reliable elements and may be provided with all
desirable safety precautions. Since the selectors in the speech cirenits are frecd
from all complicated mechanism which is liable to damage, these can be parti-
cularly reliable. The great possibilities which the by-path syvstem offers in
providing high reliability and low mamtenance cost have licen utihzed i the
L M Eriesson crossbar system in a different and better way than in other
systems using common  control devices, which include mechanical selectors
and stepping mechanisms in both speech paths and common equipment.

Link Connection

The capacity of the selectors in the L M Ericsson by-path system with crosshar
switches is only 1o and 2o lines. To provide good utilization of the conmecting
devices and trunks it is necessary, however, to be able to search over a larger
number of lines in the selector stages. Units having larger capacity are there-
fore built up with 1o- and 20-line selectors, The most natural way 13 to connect

the selectors in tandem. If, m Fig. 34, we connect to each position of a

1o-line selector A a 1o-line selector &, the selector 4 can connect to 100 lines,
and a unit with a finder capacity of 100 lines has heen produced,

The possibilities of altering the selector grouping are very wide in a link
system, and the conventional symbols are not suitable for civing a clear
picture of the groupings which are produced. L. M Ericsson have therefore

introduced a simplified circuit form which greatly simplifies the study of link
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Fig. 4 X 6620
10-selector assembly for 100 lines made
up of 110 10-line selectors

Figs 4a—Db are drawn with old symbols, 4 b
with simplifications. Figs 4c—d are drawn
with new symbols. Note the resemblance be-
tween 4 b and gc. Fig. 4d shows the complete
grouping diagram and Fig. 4e the normal
simplifications,

comnections. Those who wish to be familinr with link connection systems
should therefore endeavour to understand and use these stmple and practical

synihols,

The new symbols are based upon the symbol, @, used in switching technigue
for o hime or acdevice, When the device 15 a selector it is indicated by o hne, o,
which points towards the lines or deviees connected to the selector multiple, The

tible below shows the syvmbolism for some elementary cases:

1 selector with 1o hnes connected to a) O oQ0O0CQCO0OO0COo
the multiple b) stmphtiedd O O O
10

5 selectors with 1o hines connected to al OO O 0000000000

the multiple bl simpliicd OO O O
% R

c) alternative O-O-O_| (e o]

form oo | _i—

i, 3 shows the connection described above in both the old and new symbols,

If a larger number of of-sclectors, say 10, s to he connected to reach the
same 100 lines, it can be arranged with the outlets from the sclector groups

interconnected as shown in Fig, 4.

The number of 1o-line selectors required for this circuit is 10 > 110 = 110, It
may be asked whether this number cannot be reduced. An analysis shows that
for each connection through an A-selector only one of the 10 associated
B-selectors is oceupied and the other g are free. A significant redoction would
therefore be possible if the B-selectors were accessible to more than one

A -selector.,

A cireuit designed in this way (Fig. 50, which requires only 20 selectors, has

m common with the previous cireuit (I1g. 45 the fact that each ol-selector can
reach all 100 lines, There i1s, however, one nnportant difference between the
two circuits: m the second one it is not possible in all cireumstances to reach
all the outlets. 1, for example, A-selector 1 15 to he connected to outlet 1
(g, 50, this must be through B-selector 1.0 Sinee this selector provides the
only connection path to outlets 1—10, 1t may be busy with a conneetion
between any of the other g cl-selectors and any of the outlets 2—10. The
selector assembly a5 thus subject to fiternal Blocking, which 1s the price to
be paid for the considerable economy (from 110 to 20 selectors) resulting from

the <uplified cireuit.
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X 6630

Fig. 5
10-selector assembly for 100 lines made
up of 20 10-line selectors

Figs sa—b are drawn with old symbols, 5b
with simplifications. Figs 5¢—e are drawn
with new symbols. Note the resemblance be-
tween 5b and s¢, Fig, 5d shows the complete

grouping diagram and Fig. s¢ the normal
simplifications.

Fig. 6 X 6631

100-selector assembly for 100 lines made
up of 200 r10-line selectors

Fig. 6a—b are drawn with old symbols, 6b
with simplifications. Figs 6c—e are drawn
with new symbols. Note the resemblance be-
tween 6b and 6¢. Fig, 6d shows the complete
grouping diagram and Fig. 6¢ the normal
simplifications,
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I a0 particular A-selector is to reach a particular outlet, which is the case in a
final sclector circuit, the internal blocking will be high, and the simplified
civenit cannot be used advantageously for this duty, In o group selector, how-
ever, the A-selector need only reach one of a group of lines in a particular route.
For example, route 1 may be taken as consisting of the 10 outlets 1, 11, 21—¢1.
from .d-selector 1 to 1 can be established through all 1o

A eirenit route

Beselectors with the limitation that only one FB-selector can reach a particular

outlet. Blockmg m route 1 can thus arise it only outlet 1 15 free. while

H-selector 11s busy with a conmection to another route,

In circuits of this type internal blocking must always be kept in mind, but it
can be bronght to a low value by varous methods. One possihility 1= to adopt
the system known as conditional sclection. To indicate what this implies,
assume that the cd-selector is started and selects the first free Poselector, The
only outlet to the required route in this A-selector multiple may e busy, and
there would be internal blocking although there are free paths through other
D-selectors to free outlets i the wanted route, Arvrangements may he made
for the A-selector to connect only a B-selector which has aceess to o free
gutlet in the This
L M Eriesson system by the hy-path equipment, which controls hoth .- and

wanted  route. conditional selection 15 controlled 1 the
B-selectors. The by-path equipment first marks all free paths from the calling
line to free¢ outlets, and then chooses one of them and sets the A- and B-

selectors to this path.

After this deseription of the nature of the link circuit, the following definition
of the link system may be justified:
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Fig. 7 X 4748

Basic connection with 2o-line selectors
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Fig. 8 X 4749

Connection with expansion of 1:2 to the
B-stage and a further expansion of 1:2 to
the outlets
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Fig. 9 X 4750
Group selector connection with the mul-

tiple divided into 20 routes of 20 out-

lets each
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Fig. 10 X 4751

Line finder connection with compression
of 5:1 to the A-stage and a further 2:1
to the outlets

08

A link connection consists of selectors in tandem, =which arc set dependently
oi cacl other in such a way that an available free path is chosen.

If a still greater number of A-selectors, say 100, is to be connected so that
they can reach 100 lines, see Fig. 6, groups of 10 - and 10 B-selectors, which
are grouped i the way already described, may be connected in parallel. This
connection is usually called the basic counection, and shows the principle of
most Jink connections embodied in the L M Eriesson by-path system with
crpsshar switches, If 1o-line selectors are used, the multiple capacity is 10 %
10 = 100 lines. Selectors of different capacity may be vsed, however, and the
1. Al Ericsson system is normally built up with 20-line selectors, The hasic
connection, Fig. 7, then obtains a capacity of 20 % 20 = 400 lines,

In the basic connection the numbers of inlets (.A-selectors), links (B-selectors)
and outlets are equal. For practical svstems the numbers of these components
must be modified according to the traffic. In the various stages there is
either an increase in the number of lines, cxpansion, g, 8 or a reduction
in the number of lines, compression,

In a group selector connection one outlet from each group of multiple connected
H-selectors is normally taken to cach route. When 1o-line selectors are used
there are thus 10 routes, each of 10 lines, while cirenits using 20-line selectors
oive 20 routes each of 2o lines (Fig. g1, There 1s, however, considerahle
freedom to vary these numbers. It is common to provide 1o routes of go lines
when using 2o-line selectors. If required the routes may be of different sizes,

The link connection is also used advantageously for line finders (Iig. 10). In
this case compression is often used in hoth - and B-stages.

selector for the subscribers’ lines are commonly

designed as a single stage, the subseribers’ stage, of which the selectors nearest

Finder and f{inal stages
the subseribers’ lines (the A-stage) are used for hoth directions of traffic,
while in the B-stage the traffic 15 split up mto mmeoming and outgoing, Fig, 11,
The internal blocking for outgoing traffic can be kept low even when the
comnection consists only of A- and B-stages, since there are paths to a large
number of B-selectors through all the devices in the A-stage which have the
multiple connected to the calling subseriber’s line. If the incoming traffic is
commected only through - and B-stage, conditions are not good (from each
B-selector i Ifig. 11 connection can only be made to a particular line through
asingle A-selector), To Timit the internal blocking one or two sccondary stages
are oiten meorporated (C and [, Fig, 11) in tandem for the incoming traffic.
In comsequence all devices having multiples connected to the wanted subscriber's
line can be reached by many different paths, and satisfactory conditions are
obtained.

To provirde some smoothing of the traffic hetween the groups of 2o subscribers,
the bridges in the d-stage are vsually split into two groups. Half the bridges
are reached from the same group of 20 subscribers, while the other half are
reached from an equally large group in which the units and tens digits are

exchanged. A connection of this sort, shown in Fig. 12. is called transposed.

The Crossbar Switch

The link connection can in theory be carried out with almost any sort of
selector, but the crosshar switch is particularly suitable. The Ffundamental
characteristics of this switch will be briefly described below (the detailed
construction was deseribed in Ericsson Review 2, 1049,



Fig. 11 X 5632

Subscriber’s stage connection

Fig. 12 X 6633

Transposition in A-stage of subscriber’s
stage
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The 1a and 20 line selector, the connecting element of the svstem. consists of
one @ertical unit in the larger unit, the crossbar switch. This latter must be
regarded in the by-path system as a number of selectors (usually 101 mounted

m o common frame with common control equipment.

The vertical unit consists of a magnet ['M and armature 174, Fig, 13, and
10 or 20 spring contact groups, Fig, 14, All contacts are make contacts, one
sile eonsisting of a strip CB which is common to all spring ceroups. The
number of make contacts in each spring group is suited to the requirements.
[Fig. 14 shows the contacts for a ro-line switeh with 8 poles,

The common equipment for all the vertical elements in a crosshar switch
comsists of 10oor 12 selecting bar magnets BAL (Fig. 13) and 3 or 6 selecting
bars B, cach provided with a number of selecting fingers 11T corvesponding
to the nomber of vertical units, When a vertical onit is energized hut no
selecting bar magnet is energized, the armature holding bar OF enters the
U-shaped depression in the operating spring 08 and the spring group is
unaffected, If, however, a bar magnet has been energized and has turned
the selecting bar to left or right, the selecting finger covers the U-shaped
depression in the operating spring 5 and the corresponding spring group
is operated when the vertical unit magnet is energized. The selecting har
magnet may  then he released and the selecting Dar returns to normal,
while the selecting finger remains, hxed under the spring group, until
the vertical unit magnet releases, Since  the selecting finger s flexible
the selecting bar is still free to move and can be used for connecting

through other vertical units in the same crosshar switch.,

To provide a vertical unit with a capacity of 20 lines it must have 12 spring
aroups, and the erosshar switeh s provided with a sixth selecting bar. Ten
spring groups are used for the incoming multiple hines, while the remaining
two are used to donble the capacity of the vertical units, as shown in Fig. 15,

Hall the contacts m cach of the ten spring groups are used for cach group
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Fig. 13 % G0

Simplified view of crossbar switch

B selecting bar

BM selecting bar magnet
CH contact strip

IW selecting finger

O holding bar

OIS operating spring

VA wvertical unit armature
VM vertical unit magnet
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Fig. 14

Contact field for 10-line vertical unit

100

ol '

of ten lines, and the inlets are connected 1o one or other group through the

renining To connect a4 line m a 20-lme bridge the

sixth selectimg bar and one of the other five sclecting bars must be operated.

two  spring  groups.
When the vertical unit magnet 15 operated, one of the ten spring groups and

one of the remaimimg two 15 operated.

The Marker

[t will be seen from the above that the mdividual devices in the speech circuits
are very simple, as a result of the concentration of the functions which actually
establish the eall mto a few devices which are specially designed  for this
purpose, the markers. Since the operation of the marker, the selecting har
magnets and the vertieal wmit magnets 15 of short duration, o marker can
control up to 1,000 vertical ooits without any significant reduction in the
utihization of the mdividual switches, The prineiples of operation of o group

selector marker are smnple (Ifg, 16),

In order to build up larger groups or to increase the accessibility, link connec-
tions are often bult up of several selectors m tandem. This does not alter the

principles of operation of the marker (Fioo 179,

Operating Characteristics

[he mercased demand for high reliability in operation and gond quality of
transmission his ncreased the importance of completely safe contacts in the
speech circuits. Close attention must therefore be paid to the noise which can
arise by vibrations  commumicated to the speech contacts from  operating
selectors 1 the same rack. This noise, known as selector noise, can be reduced

by carciul cleaning and lubrication. but this implies inereased maintenance
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Fig. 15 X 4770
Circuit for 20-line vertical unit
Fig. 16 X 6634

Marker circuit for group selector

Fig. 16a shows an assembly for 100 group
selecrors with 10x 10 outlets, made up of 100
1o-line selectors each in A-srage and B-srage.
Fig. 16b shows the corresponding grouping
diagram. The verticals belonging to the same
crossbar switch are framed.

Fig. 16¢ shows the marker circuits correspond-
ing to the grouping diagram 16b. (The B~
selector symbols are replaced by the off-nor-
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work. The erosshar switches, which have pressure contacts of the same kind
as relay contacts, are completely free from these disturbances and need neither
cleaning nor lubrication, The excellent contact characteristics are among other
things due to the fact that the contact pomts are of precious metal and that

the wear s insignificant. Since they are designed s twin contacts, even

accasional disturhances caused by dust arve extremely rare,

The maximum safety in operation and minimum maintenanee cost are obtained
it the selectors have a simple setting method, In the LM Eriesson hy-path
systent with erosshar switches the selectors are set by o simple operation of
one bar magnet and one vertical unit magnet. Release s provided Ty the niere
release ol the vertical unit magnet, The setting of the selector s thos very

simple and the movements are so small that there will he no wear,

The setting of the selector takes only some tens of milliseconds and the choice
of selectors in each selector stage is carried out by simultaneonsly testing fast-
operating relays in the marker. The high operating speed s of particular
iportanee in traffic from trunk positions fitted with kevboards instead of
dials. When the operator has selected the digits on the keyvboard, the wanted
subsceriber is called i less than 1 second. The operator need not wait some
seconds, as in less rapid operating systems, for the completion of the selector
operation. The operators and Tines are thus used more effectively. These
characteristics mean that the system opens the possibilities of providing shorter
switching times by using a faster connecting device than the normal dial in
the subseriber’s set. Some telephone administrations have therefore asked for
diads of double speed. 2o ips., and the introduction of fast kevhoards in the

subseriber’s instrument is heing widely diseussed,

The switching devices which remain connected during the conversation are
very simple, safe and not exposed to wear o the L A Eriesson by-path

system with erosshar switches. The fault Tocation and mamtaining selectors in

mal contacts [. All contacts with a centre line
drawn to a relay winding belong to the cor-
responding relay in the marker}),

A call to vertical unit 2 in crossbar switch A1
has operated relay Gi. The marker then re-
ceives a signal, indicating that route 2 shall be
called, so rhat relay D2 is operated. Choice
and connection of a free connecting path is
then carried outin the following way: over con-
tacts on relavs D2 and Gi1 and the off-normal
contacts on all free verrical units in crossbar
switch Bi, circuits are completed from relays

Ti—Tio to the outlets in route 2 for a short
instant while contacts GT are closed. The T-
relays which receive current from free outlets
are operated. When rthe contacts GT break,
only one of the T-relays is held by currentc
over its own contact. This relay has thus se-
lected a free path, and the corresponding se-
lecting bar magnets H
A1 and Bi
Current is connected to the vertical unit mag-
nets (not shown in the figure) after which the
marker has completed its task and is released.

in crossbar switches
receive current and are operated,
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Marker circuit for link connection in 4
stages

Fig. 17a shows a circuit with four selector
stages A-D having 100 10-hine sclectors in cach
stage.

Fig. 17b shows the corresponding grouping
diagram. Vertical units belonging o the same
crossbar switch are framed.

Fig. 17c shows the marker circuit expressed
in the same form as the grouping diagram
Fig. 17b. (The selector symbolsin A=, B-and
C-stages are replaced by their off-normal con-
tacts [. All contacts with a central line drawn
to a relay winding belong to the correspond-
ing relay in the marker.

It 15 assumed that the marker is to connect
ling 2 in the first row of L (see 17b) to ver-
tical unit 1 in crossbar switch 2 of the D-stage.
From the grouping diagram it can be seen
thar rhis inler can be reached by the 1se vertical
unit in all the crossbar switches of the A-stage,
These vertical units in turn can be reached by
all Too vertical units in the B-stage. Every ver-
tical in the D-stage can in turn reach 10 verti-
cals in the C-stage. which have access to the
100 verticals in the B-stage. Thereare thus 1oo

I02

Rk
3 3F
—— ey
ks eI
B
Is '
=
I
XY

B C D

100 100 N 100 f\fﬂo
A

2w [ |
T T o™l [eT e 'l
2| -0 !-o ! !-o ! l <] ! ? I ! [ !2
BT T R A A O I
f:l?'-o!«a!!-c! 1?!91!?“{)
D T T TP T R A I A

A s oo A N s
JETTE e - = < 1
N (R R S Y I A ey
R R A . .. Y
R O T T B q,
JERE SRS N EEE N .

"’ﬁ"

Pt |

=S
19

b
e —

possible connecting paths in the example cho-
sen. The connecting procedure is as follows
(Fig. 17¢):
The inlets and outlers in question are marked
by the operation of their respective unirs and
tens relavs X and Y, U and V. In this case
the operated relays are X2, Y, U, and Va,
Current is connected over contacts on Y1 and
the A-verticals off-normal contacts to relay G
10, which attrace for all free paths through
the A-stage. Current is connected over the off-
normal contacts of the C-verticals, contacts on
relay V2, repose contacts of the B-verricals
and contacts on the operated G-relays T
10, which are operated for all free paths. Relay

TG is then connected, breaking the holding
path for the T-relays, while one of them is
held over its own contact. Relay TG also
breaks the holding circuit for the Gerelays,
although one of these is held over its own
contact, A free path is now chosen and mark-
ed by operated T- and G-relays. Over con-
tacts on these relavs and the operated X and
Y relays current is connected to the selecting
bar magnets HA—HD., When the selecting
bar magnets have been operated current is
connected to the vertical unit magnets over
relays Y, G, T and V (not shown in the figure).
The connection is then established and the
marker is released,

L;llr'il 1'|'§l.|il' 1= therefore almost vunu]uh-t:-]_\ eliminated, _”lt_' main u]:;-ruii:m\ of

connection are carried out by a

=mall

number of markers. These consist

<] N . = ] # . - P s g - L} *
exclusively of relays, which are ]:.‘:lrnji]];|:']_\- safe in operation and da not

demand much maintenance. Special safety precautions have been taken to
provide complete security in the fundamental parts of the system. These
precautions include double pairs of twin contacts in parallel, and arrangements
for providing eireulating occupation of the connecting devices, In this way

faults i markers, which may put larger groups of devices out of action, are
avoided. A fault in one contact of a relay in a marker, which owing to its



design can only arise exceptionally, will normally cause anly one device, or
perhaps a small group of devices, to he occasionally blocked and in this case
the marker automatically makes the connection through other iree devices.
The few contacts which are mvaolved e the functioning of large groups of
devices are arranged so that the seeurity against Taults is greater than for
other common  cquipment such as power supplies, ringing and  signalling

machines, starting devices, ete., tsed in all types of automatic exchangoes,

11 s thus possible in crosshar switch exchanges of hy-path system to consider-
ably reduce the stall requived for routine mantenance. In addition, there -
less work for the more skilled maintenance staff, sinee comphieated faults, for
which these are required, are less numerons and since automatic traffic super-
vision and automatic Tault mdication can casily be meluded o the system.
As all connections are controlled by a small number of markers, these can be
equipped with devices to transmit the nature of any irregularity of operation
to recording instruments,

The function of the markers is, as will he seen from the description above,
bised on simple principles, and the relayvs used are normal switching relayvs
which do not need close margins of setting, Fach marker clearly includes a
large number of relays, but it must be remembered that these form mainly a
few groups of many identical relays, Normal exchange staff can thus casily
become faumiliar with the operation of the system. The characteristics of the

system may be summarized as:

1. Complete contact reliability
2. Sunple selector setting

3. Fast operation

4. Lattle wear

5. High operating reliability

6. Low mamtenance costs
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Theoretical Aspects of Crossbar

Exchange Design
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Fig. 1

Circuit with full availability

Each incoming ling can be connected to each

outlet.
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A number of constructional principles have been introduced in modern automatic
telephone exchanges using crossbar switches which in earlier automatic systems
were used only to a very limited extent or not at all. This is particularly true
of the grouping arrangements of the exchanges and the switching controls. Both
these aspects have presented new problems to the designers, particularly in the

quantitative design of exchanges and the connecting circuits between them.

Some important theoretical aspect of this problem are discussed in this paper.
It is a summary of a lecture delivered to the 2nd telephone engineers conference
in Copenhagen, January 1951. It is reproduced here by permission of »Teletekniky,
in which it was published in Danish in No. 2, 1951. The lecture was repeated in

German at the Institute of Technology, Belgrade, in November 1951.

Three different methods are used i antomatic telephony for connecting the
celectors in the different switching stages to the lines between the stages (or
to the subseribers’ lines), These arve full availability, gradoig and link con-
nections. Combmations of these three methods can also be vsed. All three
methods can be vsed in exchanges Tanlt up with erossbar switches, but in
modern erosshar exchanges link systems are dominant. although they are often

combined with oradings.

The concept of congestion 1= the Toundation of the 1]il1lt‘1'|\li12111'1'|],: of the vari-
atts connection svatems, The probability of congestion s defimed as the fraction
of the time during which a new call cannot be handled becanse of the loading
conditions - the comnecting devices. To o give a brief deseription of  how
congestion can arise - the various cases, the case of a selector group con-

necting to one route will he considered.

With Tl avalability, e 1, all selectors can veach all bnes to the assumed
route, The number of Tines o this route may therefore not exceed a number
fixed by the maxunum capacity of the selectors, Congestion will arise here if
all Tines an the wanted route are loaded, The congestion in a circuit of this
tvpe s known to be given by Lorfang's B-Tormula.

With gradimg. an example of which is shown in Fig, 2, the number of lines

exceeds the number reserverd for the route m question in each selector. The
celectors are thus operating with Timited availability in this case. To pravide
Petter utilization of the Tines i the route, and thus also to obtain a corre-
sponding economy. the outlets in the various selector multiples have heen
partly inter-commected, Each different selector group has access to a portion
of the hines which is partly common to other selector groups. Congestion
arises here when the lines available to a particular selector group are loaded.
The congestion is thus greater than with full availability, since there may be
free Iines which cannot be reached by the selector group under consideration.
As s known, there 15 no exact method for caleulating the congestion in a
svstem with grading. For practical purposes the formula given by O'dell

may generally be used.



Fig. 2 X 6641
Circuit with grading

An incoming line can only be connected to a
part of the outlets.
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The Tk eonnectiom presents somewhat more comphicated groupimg o the
deviees i the systen, An eximmple of o two-stage Tink connection Torming o
croup selector 1= shown e Fieo 30 Tt consists of two sub-selector stages m
tandem, cach sub-selector stage being divided imto @ number of selector eroups.
From cach selector group in the first stage, the A-stage, an internal connec-
tion (hnk ) s made 1o cach selector groap in the second stage, the Bestage.
The lines in the different routes are taken out from the B-stage in such a
way that an cqual nmumber of lines — one or more — are taken from each
selector group for cach route. When connecting to a particular route con-
gestion arises when there s such o combimation of loaded Timks and londed
lines m the route that no free hink s available which 15 connected to a
B-selector group having a free outlet in the wanted route, Here agam the
congestion 15 higher than with full availability, sinee the loading on the hnks
can prevent a connection being completed to o free outlet, Link connections
can be produced with more than two associated selector stages. A number
ol approximate expressions have been proposed for caleulating the congestion
m link systems and these tuke account of the different loading distributions
on the links and the routes.

All three connection systems can be arranged s busy signal  svstems or
delay systems, About the same changes must be made i the congestion formu-
las for the different conmecting systems if they are arranged as delay systems
mstead of as busy signal systems, It may thus be saud that both from the
operating point of view and from the subseribers’ point of view congestion
mvolves the same effect in all the used connection systems. [t must, therefore,
be justified to say that the same basis =hould be wsed in the design of the
various systems. Crosshar systems, wlueh are preferably built up as link
svstems, should therefore be designed on the same principles as apply to
systemis using mechanical or electro-mechanical selectors, i which full avail-
ability or grading is used. This s true whether the design criterion i= to he
the congestion in each selector stage, the total congestion for all selector stages.

or Moe's [n'illl.‘iplu,

Group Selectors in Crossbar Systcms

Two external considerations nmst he taken into account in the problem of
designing equipment for group selectors — that s, designing a group selector
stage — 11 an antomatie system. External implies that these are not con-
siderations relating to the exchange itself but are also affected by the grouping
of exchanges and the number of hines hetween them. The number of routes
to be fed by the group sclector must he a convenient one — in general it
can be saud that it should not be less than 10, and it should he possible 1o oo
somewhat higher. In addition the utilization of the lmes out from the aroup
selectors shall be good.!

! This requirement 1s not 1 agreement with Moe's principle, The designer has,
however, only to balance the costs for the various parts inside the exchanges so
that cheap exchanges can be constructed which satisfy infer alia the given external
conditions for the group selector stages
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Fig. 3 X B542
Link system

An incoming line can be connected to an out-
let via a link.
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Fig. 4 X 4762
Optimal utilization ¢ of outgoing line
group from a two-stage link circuit with
m—20 B groups and g -1 or 2 lines to

the route from each B-group, as a func-
tion of the expansion

Congestion - 0,005

100

The gradings must have an availability of 20 or more for such routes as are
made up of the more expensive trunks. In some types of seleetor with step-hiy-
step o mechanical drive the actual design and control system of the selector
are associated with a particular arrangement of the group selector stage.
In a Strowger selector there are thus 10 routes with 10, or in newer designs
20, lines in each route, The LM Ericsson soo-line selector provides 23 routes,
cach with 20 lines. In selector types operating with common control the nun-
ber of routes and the number of lines in each route can, on the other hand,
he varied, In general there are 10 or rather more routes with seme freedom
o distribute the lines so that better utilization of the more expensive trunks

i= obtaimed,

When destgning group selectors using crosshar switches with link connection
very many possibilities present themselves owing to the fact that the con-
nection is made up with two, or perhaps more, sclector stages in combination.
In the two systems which have been built in Sweden, by L M Ericsson and by
the Swedish Administration (KTV ), the connection has been designed with two
stiges, m-general agreement with Fig, 3. This allows simpler markers to be
used and the units have not become too large. To achieve satistactory utiliza-
tion of the putlets the same <olution as in conventional svstems, grading,
has been adopted. The outlets in a particular route are thus partly parallelled
between the different group selector units. This 15, however, not sufficient.
Since the loading of the links also determines the traific handling  capacity
of the circait, it must he held to a relatively Tow value, This can be done by
the use of expansion, the provision of appreciably more links than there
are inlets, Fig. 4 shows how the utilization of a very large group of trunks
increases with expansion. These curves, as elsewhere i what follows, are
drawn on the assumption that the inlet loading is equal to the outlet loading.
succession of
similar stages, and this clearly implies that inlet and outlet loadings must

The group selector stages are regarded as Dhelonging to a

be equal. The grade of service has been taken as 0,003,
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[t has been assumed in Fig. 4 that the number of sub-groups in the B-stage
(= the number of links from each A-groupy 1s 20 and that 1 or 2 ) lines
from each B-group lead to the rvoute under consuleration, As can be seen,
there is a relatively large increase in the atilization as the expansion is raised,
from 1 to 0.5 and o osomewhat smaller merease as the expansion 15 raised
from 1.5 to 2. Ihe. 5 shows the atilization for a0 constant number of lines in
the A-group as a function of the expansion, The two cases shown in the
figure, of 1o and 13.3 lines () in the A-group, correspond respectively to
group selectors designed Dy the Swedish Administration and 1. M Ericsaon,
Here we have the effect of an increase of the expansion side by side awith
an inerease inoavadlablity, Ttowill be seen that there s a continued rise in
the optimal utilization as the expansion inereases. IE an optimal utilization
of 0.77hne is wanted, corresponding to the conditions in a normal 2o-grading,

n

the following vadues may he chosen: =10, ¢ = 1 and an expansion — — 2.7,
i

" . . i .

or = 10, ¢ = 2 and 1.0, For » 13:.3:04 =71; - 2.35 and if g = 2,
i i

i

— Ity

)

As the examples given indicate, there are very many different ways of design-
ing group selector eirenits to give good utilization of the trunks. The final
decision on the problem clearly depends also on the other external condition,
the number of routes the group selector is to connect to. In addition a
size of group selector unit must he sought which ean be mounted on frames
in o manmer convenient for manufacture and installation, L M Ericsson have
adopted for their group selector units 2o-line selectors, providing 8o inlets,
120 links and goo outlets, One such unit oceupies 2 havs, The aptimal loading
of nlets and outlets s 073 for o congestion of 0.005 and 4o outlets per route
(10 routes), It can also operate with 20 outlets per route (20 routes), when
the optimal loading is 0.6 The Swedish Administration uses 10-line selectors
with an expansion of 2. For 1o routes the optimal atilization 1= o.606, The

unit here has only 1o inlets, 20 hinks and 200 outlets,

The Finder Conncector in the Crossbar System

The use of the hink systen for the fmuder as well as the ine connector func-
tion nikes it possible to combine these selector stages i the A-stage. This
is of particular tnportance fron the ceonomic point of view, since the A-stage
m the finder connector circuit 1s the stage which requires the most material

m an exchange,

Although external criteria mamly determine the design of the group selector
units, this is not at all the caze for the finder connector umts, The most signifi-
cant external condition 1s that the unit shall operate with a convenient number
of subscribers, which implies that the number shall smt a decadie numbermg
system. In addition it may be important that the inlets are well utilized in
the ease where the exchange consists only of one finder connector unit (S -
unit), with the incomime trunks connected directly to the nmit, There is never,

in general, any difficulty in satisfving these last conditions.

Cirenit comsiderations, rather than external conditions, have plaved a very
large part in the design of the SLY -units, In the American crosshar system
each subscriber’s line is allotted to a crosshar vertical. Tt may be saud that the
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A-stage s designed as o preselector. An advantage is that the cut-uit relay
15 now superfluous, sinee the vertical jtself can provide this function. A
number of subseribers corresponding to the traffic capacity of the finder
connector 1= connected to . The SLN-units are thus similar in traiie hut
unlike in number of subseribers, an arrangement which clearly has hoth
advantages and disadvantages. A direet advantage of the vertical without
cut-off relayv s that line blocking cannot occur. The reason why in hoth
Swedish systems the A-stage cannot be huailt as a preselector s that it is a
normal Tequirement i FEurope that an operator should he able to Lreak in
on and perhaps disconnect a call i progress. It is thus necessary to provude
more than one path to the subseriber. This can be done by connecting the
A-stage as a line finder, The subseribers’ lines are then divided into groups
cqual to the capacity of the verticals, 20 or 1o in the LME and KTV systems,
respectively, Such small groups give poor atilization of the A-stage -witches,
especially 17 uneven traffic distribution hetween the groups may be expected
to play a g part. The lines are therefore connected to the A-stage multiple
with transposition. The  transposition is nothing more than o grading of
wnnsnal type. Tt should he as nearly as possible o realization of an ideal
erading according to Erlang., Transposition gives a considerable gain in the
A-devices, particulary with Tow and moderate traffic per subseriber, As an

example of this, with a total traffic of 0.2 Elsubseriber the number of A-

devices 20 subseriber’s Tines s veduced by transposition from 8 to O,

I the two Swedish systems the B-stage is also connected as a line finder,
with links to the A-stage i the multiple, When 2o-selectors are nsed the
natural group is goo lines, This group size 1= relatively meonvenient, simce
it has no divect apphication oo decadic system, Inaddition the utilization
of the markers 15 poor in such a small group. By using 2 's qoo-groups and
nuxing the himks between A= ol Bestages a0 1000- group is obtained with
grading in the B-stige multiple, Both group size and marker loading arve then
convenitent. The mcoming trafiic passes through two selector stages, These
stages are rather over-proportioned aod wonld serve a0 group of twice the
size. 2,000 lines is, however, too large a unit and would often give excessive

marker loading,

The Swedish Administration’s systemy operates with roo-groups, the natural
size when po-dine selectors are used, For ontgoing traffic the outlets from
ten 1oo-groups are connected inoa grading of the usual kind, The incoming
traffie is brought directly from the last GVe-stage to the Bestage in the SLV.
The markers i the GVestage and the SEV work together to establish the
call through all 1 stages at once,

Overloading Conditions in a Link System

Another aspect of the design problem is the behaviour of the link svstem when
overloaded. Tt might be feared that since the congestion in the link conneetion
depends on the Toading of hoth Tinks and outlets, an inerease in loading could
produce a very large inerease in congestion. This, however, is not tlie case.
A mathematical treatment of the problem shows that there is approximitely
the spme ancerease i congestion as with full availability or erading. In some
conditions the overload conditions are exactly the same. There is thus 1o
reason to provide inoa link system any extra re

erve of comnecting devices
or tie lines to deal with overloads which may occur in excess of those which
would he 1!t'lr\'irll.'=] m another svstemn of comnection.

In this comnection 3t may be of value to consider a design detail of the eross-

bar system of more practical interest. The bavs in the crosshar system are



Fig. 6 X 6643
Distribution curves for delay time in
one device at different loadings

p— fraction of calls exceeding delay time,
2 — marker loading, T — delay time, h — mar-
ker operating time

delivered with all the switching deviees mounted. There is thus no simple
way in which to do as 15 done, for example, in the I, M Ericsson s00-line selector
system, namely, provide a relatively large hut cheap reserve for traffie handling
capacity by delivering larger selector bays than the traffic requires hut only
the nuniber of connecting devices required o the first phase. The problem
is serions only for the finder connector stage. A trafiic inerease in the GV-
stage is easily dealt with by adding extra GVamits and altering the jumpering
i the M, D, Fso D5 there is so much inerease in the subseribers’ traific that
the congestion is considered excessive m the SLV-stage, a solution can be
found by conneeting rather fewer subseribers to each SLV-groun, The normal
annual turn-over of subseribers is sufficient to enable the loading to he
reduced adequately inoa short time. An alternative is to construct new SLV-
groups with higher capacity. The subscribers are transferred to these groups,
No numbering changes are required if the subscribers are transferred in
groups. The older SLV-units which have been freed can be used for new

subseribers who will have relatively Tew calls, such as domestic subiseribers,

Design of Markers

One problem which arises in connection with crosshar exchanges using the hy-
path system is that of the loading to he applied to a marker. The markers
can be treated as connecting devices. [t is therefore justified to follow the
normal rules starting with the congestion to determiine the number of markers.
There are, however, fixed and decisive differences from ordinary connecting
devices, which mtroduce another consideration. The loading time/circuit for
the marker is very short — usually 100—600 m= — and it alwavs operates
as o delay system. If a marker for a deviee group is busv, an incoming call
must wait until the marker is free. A waiting time of short duration causes
Lardly any inconvenience to the subscriber, since in most cases he does
not observe that his call is not completed immediatelv, It is very much a
question of opinion at what point the delay time becomes a nuisance. The
opinion depends greatly on the quality of service to which the subscriber
is accustomed. A waiting time of up to 2 s can be accepted in most cases,
since this time 1s short compared with the average time which elapses before

the B-subscriber answers, once the ringing signal has been connected.
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Delay time as a function of marker
operating time, 4 000 calls hour

The curve shows the maximum delay time
for (1—o.001) of the calls.
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The relation hetween loading and delay time for different loading time circuit
ratios i marker 1s shown in Fig, 6, which is taken from a paper by Crom-
melm (POEE], 260 206, [1033]). Since the calls are presented at random,
there will always be some which experience a delay time longer than the
accepted Tt (for example, 2 51, This fraction can casily be taken as equal
to one of the normal congestion fgures 0.001—o.01. In normal cases the
markers are not so heavily loaded that a delav time of the given magnitude
will not arise even for the lowest congestion figure. It 1= only when an excep-
tiomally large device group 15 served by o marker, or when the average call
duration is short that an approach 1= made to the hgures given here as an
upper it For a group selector-marker, for example, the connecting time call
is 250 ms. The marker 15 loaded during husy hours with about 3,200 calls,
giving a total traffic of 0.22 Erlang. From the curve, for p=o0.001, the ratio
delay time loading time 15 2.5 giving 0235 ms, For a fmder connector marker
the connecting time/call 15 300 ms and with G000 calls the loading will be

0.5 Erling. For p=o.001 the delay time is 300 > 5.0 ms = 1.53 s.

IFig. 7 shows the delav time as a function of the marker operating time, [t
will e seen that the delay time increases very rapidly as the marker operat-
g time merveases, This s because as the operating time inereases there is
also an merease o the marker loading, 1t 15 thus important to make the
workimg tune of the marker as short as possible,
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Hydraulic Moulding Presses for
Plastic Parts

installed in LM Ericsson’s affiliated plant at Karlskrona

P G NYLEN, TELEFONAKTIEBOLAGET L M ERICSSON, KARLSKRONA, H AKERLIND, AB ALPHA, SUNDBYBERG

U. D.C. 679.5.053.7

When, in 1949, the manufacture of telephone instruments was transferred to L M
Ericsson’s affiliated plant at Karlskrona, this change-over also included the pro-
duction of certain plastic parts which had previously been made by AB Alpha.
Several presses for moulding (100 tons), as well as compression presses (165 and
175 tons) and presses for inverted moulding (200 100 tons) are all used for manu-
facturing the most important moulded parts, such as instrument casings, micro-

handles with earpiece and ring, as well as coil bobbins.

The presses are equipped with instruments and control devices for semi-automatic

operation and synchronized co-action with high frequency units.

Until 1940 Teletonaktiebolaget L M Ericsson were supplied with the plastic
parts needed for their telephone manufacture mainly by AB Alpha's plastic
pressing plants at Sundbyberg and Uddevalla, But when the new telephone
factory at Karlskrona was planned it was considered suitable for a number
of reasons to include a press department for handling some of the phenol-
melamine plastic parts used in manufacture. The advantages of this arrange-
ment pernitting part production to be carried out i divect relation to the
main manuiacture would be low transport costs, rapul consumption of materials
aned small storage requirements, the last mentioned heing of particular impor-
tance m telephone production, since the casings and naero handles demand
relatively large spiace. Another valuable result of such action would be an

merease n the press capacity of the Swedish group.

As the new press department would be engaged in producing a small number
of plastic parts 1 large quantities, it would be possible, by using specially con-

structed presses and moulds, to reduce manufacturing costs,

Press Methods and Press Equipment

The principles for the actual moulding of the different parts were known
already when the new press department was planned. What remained was
mainly to find ways of mmproving the different moulds in order to obtam

chenper parts.

The higgest problem, however, was the selection of suitable press equipment
In solving this, it wias possible to draw on AB Alpha's many vears of experi-
ence i plastic press work and also to make study visits to the various plastic
concerns in Europe and the USA, The results arrived at were as follows:

ay) For a press department of the size required and with the right potentialities
central high pressure supply was more advantageous than mdividual operation

of the presses, hath from the technical and economic viewpoints,



b Among the press designs met with, none was found which was specially
sutted for telephone instrument parts, Those presses which were already in

existence at or had heen planned by AB Alpha were, therefore, to he preferred.

When executing the press destgns, AB Alpha took the following poimnts mto
consideration :

1. Kunning economy

Owing to the high costs of moulds, presses, ete., every shortening of the work
cvele hrought comsiderable henefit. The phase of the work eyvele known as
the scuring periods was most effectively reduced by high frequency pre-
heating the material. The other phases of the cvele, the scharging periods,
becomes shorter if the press goes up and down quickly and the pressing
process is made as automatic as possible so that the closing speed of the
mould is retarded, high pressure applied in the mam eyvlinder and the high
frequeniey unit started at the appropriate moment,

From the viewpomnt of operational econoniy, it 1= also important that the
press occupics a small spiace, 15 easily aceessible for repairs and is fitted with
arrangements for disconnecting the automatic operation so that the press can

be worked by hand during testing or exchangig of moulds,

2. Safety

Accidents inoa plastic press plant are happily rarce, but even so the presses
st e fitted with efficient safety devices, And it is not only a question
of protecting the operatives — the costly moulds must also he safeguarded, One
step i this direction s to make the press uncloseable if a moukd part is not
i proper position or if the HE pre-heated material is precared. By using the
lowest possible pressure in every anticipated case, there is also less wear on
the mould,

3 Kejeetions

In order to keep the rejection rate as low as possible the hardening period
could he automatically adjusted and the parts allowed to he carefully ejected
from the mould under the supervision of the operator.

Details of Construction

Al the presses are Ditted with an electro-pnenmiatic system for operating the
hydranlic valves, The presses are started up by pressing two starting buttons,
Loth of the operator’s hands being required for this, There is, therefore, no
danger of the press closing. When the starting bhuttons are pressed, a current
cireutt inowhich an clectro-miagnet s comnected is completed normally, This
circuit ein contam psafety contactsy  (micro-switches or time relays) which
are placed on the press, in the mould or on the high freguency unit. 17 every-
thing 15 in order bhefore the start, these contacts are closed and the electro-
magnet s operated as the current passes. But if all is not in order no current
mpulse is forthcoming wul the press does not close. As a result of these

comtact devices, damage to both machine and moulds is avoided when pressing.

The electro-magnet mechanically actuates an air valve which emits compressed
an tooan air controlled hydraulic valve, The press is then closed with the
help of twao sude cylinders,

Tmmediately Defore the motion is completed, the press platen closes a new
comtact ar which the clectric current s commected and a new magpet with
pneumatic and  hydraalic devices comes into operation. This brings alout

a slowing of the platen motion. At the same time a red signal lamp lights



f-]g_ I X 6613
165/35 ton plastic press for micro handles
seen from the side, with the instrument panel
at the top. Under this is the
double-valve and reducing valve

air-operated

up. mdicating that the operative can now

release the The
then take place automatically
owing to the two adjustable time relavs and other contact devices,

starting  buttons,

following phases i the moulding procedure

Omly one ol the two fine relavs 1s nsed for regulating the seuring periods.

When the pre-fixed time has expired, the current 15 hroken for hoth electro-

magnets, the valves are restored and the press opens,

After 1t has run out its pre-set time, the other time relay gives an impulse
to the high frequency unit in order to pre-heat the compound, The timing of

this impulse must he <o arvanged that the pre-heating is hroken off at the

same  instant

as the operative has fim=hed cleaning the mould and 1= i a

position to transier the compound from the high frequency unit to the press.

\s the 1mpulse giving 1= instantaneous, two or more presses could be con-

nected at the same time to the same umt, The impulses then follow alternately

from the one or the other press fo the high frequency umit, wherefore the

presses could co-act with the least possible loss of time.

When operating a number of

presses at the same time it that

precured press-material is not conveved to the mould. The best way of avording

mmportant

this 1s by attaching a tume relay to the previously mentioned safety contacts for
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Fig. 2 X BEIT
Connection diagram for the electrical

operating device of a 100 ton press

1, 2 signal lamps

3. 4 time relays

L] Micro-contact

6, 7 magnoets for air-valve

8 main switch

9 switch for instrument panel
10 push-button contact, upper
11 micro-congact

12 push-button contact, lower
13 switch

14 terminal

15 switch

16 terminal
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starting. This relay holds the current circuit closed for only o short time
after the compound has attained the correct temperature. 11 this time s

exceeded the press cannot be closed,

When pressing with press-compound which must not he high frequency pre-

heated, the earlier mentioned impulse relay has another function, It then
contrals the point of time for mtraducing  the press liquid into the main
cvlinder, If in this case, as when treating high frequency pre-heated compound,
the press does not close at the right moment, not only 1= the part atseli m

danger, but sometimes the mould, too, mav be damaged.

Under the instrument panel s the air-operated double-valve, and below this,

Alpha's specially constructed veducing valdve, by weans of which the necessary

liquid pressure in the main evlinder can he set anvwhere hetween 1oo ad 25 %

of maximum pressure.

The commecting diagram for the instrument panel is shown in g, 2. The

mstrument panel s conpled mowith the ciremt-closmg switch o, Tt 15 possible
to set for pressing with or without high frequeney pre-heating, and for heating
the mould from room temperature, The last mentioned adjustment hreaks the
current to the magnet 0 and cuts it off permanently for magnet 7o By this
nieans the press platen can remain i its upper position, independent of the
time relavs ete, The pliaten can e made to go down agam by restormg the
switeh to ats origmal position. The upper terminal 7y is ntended for the
carlier mentioned safety contacts; the termmal g at the left of the diagram
15 comnected to the starting relays of the TTF-unit

FFig. 3 shows a section of the air-actoated donble-valve, Visible i the centre
are hoth of the hvdranlic mushroom-valve  systems, which can  ecasilv be

vemoved for cleaning or awlusting., Above and below these are the air pistons
which actuate the double arms whose adjusting screws regulate the above
mushroom-valve svstems. At the top of Fig. 3 15 the restriction valve which

acts as a choke on the supply of press houid to the main evlinder.

©)




Fig. 3 N BALG
Section of air-operated double-valve

At the top is the restriction valve for press
liguid to the main cylinder.

Ditterent Types of Presses

100 tou press for moulding

This press is intended to be uscd for a number of parts for telephone instru-
ments, among  others, casmgs. Disregarding  the ahove-deseribed automatic
arrangement, it is an under-piston press of conventional construction, A< s
seen from Fig, 4, the press has a main evlinder and two side evlinders as well
as arrangements for the hydraulic ejection of parts,

165/35 ton piess for injection moulding with off-set

1';{;1’111'&.': (yh'mfcrs

The new micro handle has been designed from the start in such a way that it
can be conveniently injection moulded. This is necessary hecause the shaft
must be made with a tunnel for the cables. At the same time 1t was desirable
that no loose cores should occur and that the mould should he mechanised
as much as possible. These requirements were fully met when production wis
started up at the Karlskrona plant.
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Fig. 4

100 ton press for

Fig. 5

transfer

X 65496

moulding

165 35 ton presses working together with

a high frequency unit
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[he new press is also specially built for the moulds in question, Tt was caleu-
Lited from the beginning that two presses would work together i conjunction
with a Ingh frequency unit: one man would be in control of these, Fig 3 shows

hoth presses mounted and ready for work,

This press, hke the 100 ton machine, 1s an under-piston press with two side
cvlimders for quick closmg and retwrn movement, Inside the lower platen s
acsmadler hyvdraulic evhinder intended for self mjection. This evlinder communi
cates with the mam cvhinder. but 15 not placed m the centre Iime of the latter,
but offset about 130 mm to the side so that the pressure distribution on the
mould 15 as even as possible,

The clamping pressure at full liguid pressure is 105 tons and the injection

pressure 35 tons. The injection piston has o stroke of 130 mn,

The press lacks arrangements for hvdranlie ejection, hut as otherwise fitted

with all the other previously deseribed deviees for automatic control operation,

It has been possible to reduce the working processes to the absolute mmimum,
After the mould has been aic-Blown clean, the operative charges the transfer
cvlinder with compound in tabloid form which has been warmed previously
m the HIE wmit, He then presses i the two buttons on the control hoard,
usinge hoth hands for the purpose, The rapul closimg movement is [irst
retarded when hoth halves of the mould are in the immediate vicinity of each

other. When the mould 15 closed, the mun evhnder s automatically subjected

to high pressure, as s also the injection cyvhinder.




Thanks to the quick closing and the antomatic pressure regulation, the period
of transference — the period which runs from the end of the pre-heating to
the pressure increase — is exceedingly shorvt, only about 10 seconds. This
means that it is possible to heat up the componnd o a very high temperature

and complete the curing m oo correspondmgly short space ol fine,

175/25 ton press for transfer moulding with the injection cylinder
placed centrally

O this proess several mounld cavities may e placed round o central transier
cvlinder, the bore i the main rame becoming a centrally placed evlinder for
mjection ram communicating with the main eyvlinder. The maximum injection
pressure is 25 tons at a clamping pressure of 175 tons, The press is now used,
among other things, for induction coil spools and wall-hracket straps. The top
clongation of the injection v has no fixed connectiom with the transfer
plunger, which is fixed to the ¢jector bars, During mjection, the ram elong:-
tion actuates o cvliindrical projection on the ejection bars, which enters very
close to the injection ram through an aperture in the press platen. The holsters
of the mould and the length of the ejector pins are so adapted that the parts
catmot be affected by the strolke of the njection ram. The parts are cjected and
the retirn movement of the imjector o 1= effected ]r_\' operation of the :_'jrt'1lni'
cvlimders. Thanks to the desion with the mjection exvlinder in the mam raim,
the movable platen attaims, moits Towest position, a height over the foot-plate
of the press of only about one metre, This 15 a0 convenient working height for

the operative,

Fig. 6 X 6597
200/100 ton presses working together
with a high frequency unit
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The [ress 1= l'L'IL;H].'llt'll m the same manner as the presses _Hrr.’ul_\' deseribed,
The goo mm stroke of the main ram is made in about 4 seconds, The length

ol stroke of the i]l_]t_'t‘fill!] ]_"l-[1111 is 100 mm.

. 2 ger " . > .
200 100 Ion pi’t’.\'.\'_fm' “Inverted pressing of corers and rigs

ihe newly designed micro handle with a lightly marked parting line required
o =imilar appearance for the carphone cover and ring. There was only one
rational method of making these parts with the desired profile and without
the necessity for further treating the parting line was to use the threaded

core as a plunger i the closed mould.

When the press is opened, the lower half of the mould must continue so long
down that the part 15 uncovered for unthreading from the core. The principles
af the press’s comstruction are: two movable press platens, each with its own
half of the mould and with the effective pressure against cach other so matched
that the pressure of the upper platen exceeds that of the lower suificiently
to produce moulding  pressure agamst the threaded cores which are placed

o1 the Tower fixed table.

[Fig. 6 shows a group consisting of two presses working together with a high

frequency unit. The button starting of the upper press platen, the rapid travel,

the retarding, the <low closing of the mould and the application of the pressure,
Fig. 7 amd ]l take place o the manner previously described. The lower press platen
Emptying mould for earphone covers ohtains its counter-power of 100 tons from one central and four corner cylin-
ders, The lower platen rises to its charging position when a contact button s
pressed, When the press 1= closed, the lower platen yields <o much that the
upper table stops agamst the mould's guiding column. When the press is then

apened, the lower platen sinks stull lower so that the part is uncovered,

[Fig. 7 <hows the press at the moment of unthreading after a completed mould-

mg cvele.

Installation
The planning of the new press shop at Karlskrona was not only confined
to tools and presses. Considerable care was paid to the supply of material,

(uestions of transport and particularly to the hydraulic and electrical installa-

tion. Fig, 8 shows how the presses were erected awnd pipe-lines L,

Fig. 8 X 65399
Trench with electric cables and pipes

for press liquid
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Carrier Frequency Circuits in the
State Railways Telephone Network

ARNE PETERSEN, ELEKTROTEKNISKA BYRAN, KUNGL., JARNVAGSSTYRELSEN, STOCKHOLM

1. 1L C. 621.305.44:650.254.15(435)
At the conference of the Nordiska Jarnvigsmannasillskap in Copenhagen, 28 29
September, 1951, Mr A Petersen delivered a lecture to Section E on the use of
carrier frequency circuits in the State Railways telephone network. The lecture,
which is reprinted below, gives a short survey of the equipment supplied by

L M Ericsson and also offers some comments on maintenance.

Sin g]c Channel System

After a preliminary investigation which began in the autwmm of 1932 with a
single channel carrier frequency telephone system on a selector telephone Tine
hetween Sodertalje S and Eskilstuna, a similar cirenit was arranged hetween
Ange and Vinnis and was hrought into test operation in the spring of 1035

As the tests proved satisfactory the cireuit was made permanent and was

quickly followed by more installations of the same kind,

Fig. 1 X 6602
Carrier frequency bay, Vixjo
Left: 3-channel terminal with channel bay and

v.f. signalling and line bay, Right: Two singel
channel terminals
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Fig. 2
Terminal for 3-channel system,

Left: Two-wire repeater bay

X 6603

Boris

These were first used on the long open-wire hnes m Norrland, where it was

found  economically culvanmtageous to use this system to provide o needed

nprovenent in the existing telephone civenits,

The single channel system wis connected to both sclector telephone lines anel
toodiveet Tines, In the first case a filter was required at each outlet Tor a way-
<tation, while in the latter case terminal amplifiers were needed to compensate
the high attenuation of the hines, which were often long. Intermediate repeaters

were never jound necessary.,

Later o number of single channel systems were obtained for south and central
Sweden, The number of these systems now in use is 17, with a total length of
1,835 ke When the cirenit s required to contimue from one physical line to

another, a0 ogh-freguency shunt a5 mserted at the junction,

AL equipment his been manufactured by LM Eriesson, and is of three different
types, corvesponding to three stages of development,

The systems all operate with one sideband. but the newer types have the carrier

suppressed, while m the older types it is transmitted, In consequence the ringing

nal can be transmntted  divectly in o the older svstem, while m the new

svstems it most he repeated s @ 300 ¢fs tone,

The cquipment was initially mounted throughout on racks fixed to the floor,
The latest equipment, however, is designed for wall mounting and is of very
small dimensions,



Fig. 3
Intermediate
tem, Gnesta

K 4TS

repeater for 8-channel sys-

Three Channel System

When the State Ratlways took over the mdependent lines i southern Sweden
there was o great need for mereased telephone facilities, especially hetween
Boras and Vixgo, 1607 km, A 3=channel system was obtaned for the circuit in
1040, the section between Bords and Alvesta heing an open-wire Tine, and
Alvesta—Vaxja a cable. The junetion at Alvesta s provided by a ligh-
frequeney shunt.

Eight Channel System

As the telephone requirements inereised, especially hetween Stockhaohn and
the large centres, Gothenburg and Malmo, the railway hoard was faced with
the problem of either layving new cables or adding carrier frequency systenis on
the old cables. The second alternative was chosen, hoth as the more cconomic,

and sinee it gave advantages from the raw material standpoint,

In 1049, thereiore, LM Ericsson were asked to provide 8-channel systems,
one between Stockholm and Gothenburg, 4360 ki, and two hetween Stockholm
and Alvesta, 417 km, Unloaded cable pairs were useld and it wis necessiary
to remove the loading from the cable on the Alvesti section. Special precautions
against crosstalk between the two systems were required.

Because of the attenuation in the cable, especially at high frequencies, a large
numiber of intermediate amphiiers was required. The maximum repeater =ec-
tion is 36 km, giving 14 intermediate repeaters between Stockholm and Gothen-
burg and 12 between Stockholm and Alvesta,

The locations of the repeaters make it impossible for mamtenance staff to he
available at them all, and they are mostly unattended. To maintain some watch
on their operation, a special alarm system is used to warn the maintenance
staff when a fault arises on an amplifier in the section. The physical circuit
15 used for this alarm and it s thus not available for telephony.

So that all 8 channels shall not fail if an intermediate repeater is defective,
each repeater bay contains a spare amplifier which 1= automatically connected
in place of the faulty unit. At the same time the alarm s given.

Levels are regulated manually and should be kept within limits of =02 N,

The circuit to Gothenburg was brought imto use in 1047, while the Alvesta
circuit was ready the vear after. A further 8-channel system 15 now bheing
imstalled between Gothenburg and Mellerud, 123 km, and 35 expected to De
completed in the antumn, This includes 3 intermediate repeaters, Part of the
cquipment i Gothenburg, mamly test equipment, will he common with the
Stockholm cireuit.

Maintenance

From the point of view of maintenance the single chinmel  cquipment 1=
particularly good. Since it is casy to move and stall, it 15 osuitable for
temporary circuits, for example to mprove the telephone cireunit in an open-

wire line which in the foreseeable Tuture is to be replaced by a cable

The z-channel system with its more complicated elements elearly requires
nmore attention, but a systematic routine test procedure, in which daily, weekly
and monthly programmes are fixed, enables the number of failures to be kept
to a minimun,



Fig. 4
Terminal for
Alvesta

6]
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two H-channels systems,

The 8-channel circuits require, as was expected, the most attention. In particular

the level adjustment at the many mtermediate repeater stations calls for
supervision, This is partly becanse when the level is changed at one point,
there is a resultant change of level over the whole of the remainder of the line.
For test purposes the programme is that the levels are cheeked beginning from
Stockholm on the first working day in each month. Now and then, however,
the levels must be re-adjusted between these progranime times. The alarm
coquipment  already mentioned 1= of great assistance in the rapid clearmg
of faults.

If a break should occur in the circuits hetween Stockholm and Gothenhurg or
Alvesta, other routes with physical cireuits are provided, The mtroduction of

these requires only a simple order,

In addition, a complete survey of all equipment is carried out twice a vear for
preventive maintenance. The supplier is carrving out this inspection until
further notice.

[t may be of special interest to note that the 8-channel system is suitable for
teleprinter operation by tone transmission, This is because the channel frequency
range extends up to 2,700 ¢/s (3,400 ¢/s for channels 1 and 8) while normal
cable circuits with repeaters cut off at 2,400 ¢fs and are thus not suitable for
this purpose. In teleprinter transmission a system of sub-band telegraphy is
used, the frequency range between 1,500 ¢/s and 2,000 ¢/s heing taken from
the speech band and used to transmit two teleprinter channels, one in each

dircetion. This has no significant effect on the speech.
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Carrier Irequency Civcuits in the State Railways Tele-

phone Network. Ericsson Rev. 28 (1951) No. 4 pp. 119—122,
phone network, and some comments

t for carrier frequency circuits supplied by
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PETERSEN, A
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on maintenance,

U.D.C. 621.395.344
Bercrunm, C: The L M Evicsson By-path System with Crossbay Switches
Fundamental Principles. iricsson Rev. 28 (1951) No. 4 pp.o4—103.

The main features of the by-path system with crossbar switches are the

by-path principle, the link connection and the crossbar switch, The article |
surveys the measuring ol these ideas, their application and their effect on

the operating characteristics of the system.

U.D.C. 621.395.344.001
Jacopxus, C: Theoretical Aspects of Crossbar Exchange Design. Erics- |
son Rev. 28 (1951) No. 4 pp. 104—17T0. |

A number of constructional principles have been introduced in modern
automatic telephone exchanges using crossbar switches particularly as re-
vards the grouping arrangements of the exchanges and the switching con-
trols. The article deals with some important theoretical aspects of the new
problems presented to the designer particularly in the quantitative design
of exchanges and the connecting circuits between them,

U.DLC. 679.5.053.7.

NvLEN, P G & Axeruinn, H: Hydraulic Moulding Presses for Plastic
Parts installed in L M Ericsson’s Affilialed Plant at Kaviskrona.
Ericsson Rev. 28 (1051) No., 4 pp. 111—118, i
|

When, in 1049, the manuflacture of telephone instruments was transferred
to L M Ericsson's affiliated plant at Karlskrona, this change-over also in- |
cluded the production of certain plastic parts which had previously been |
made by AB Alpha. The article gives a presentation of the plant as re- |
gards press methods and press equipment. |



EUROPE

Danmark

L M Ericsson A[S Kebenhavn V, Trom-
mesalen 5, tel: C 3438, tgm:
ericsson-kobenhavn

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

Dansk Signal Industri A/S Kebenhavn-
Vanlose, Skalbakken 10, tel: DA
6346, 1gm: signaler-kebenhavn

Devtschlond

Ericsson Verkaufsgesellschaft m. b. H.
Kronberg im Tounus, Parkstrasse 1,
tel: Kronberg 450, 1gm: ericsson-
kronbergtaunus

Espafia

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

France

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

Société 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. |, 329 High Helborn, tel:
Holborn 1092, tgm: teleric-london

Production Cenirel (Ericsson) Lid.
London, W. C. |, 329 High Holborn,
tel: Holborn 1092, tgm: productrol
holb-lenden

Italia

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

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

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

EUROPE

Belgique

Elactricité o Mécanique Suédoises
Bruxelles, 56 Rue de Stassar!, tcl:
111416, tgm: elecirosuede-
bruxelles

Gréce

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

Ireland

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

Island

Johan Rénning H/F Reykjavik, P.O.B.
883, 1tel: 4320, tgm: ronning-
reykjavik

Portugal

Sociedade Herrmannp, Lida. Lisboo,
Calgada do Lavra 6, tel: 23168,
tgm: lavra-lisboa

Schweiz

RIBAG — L M Ericsson Generalver-
Ira!ung Basel 9, Turkheimerstrasse
tel: (061) 38925, tgm: ribag-

basel

ASILA

Burma

Vulean Trading Co. Lid. Rangoon,
P.O.B. 581, tel: 5.878,1gm:suecia-
rangoon

China

The Ekman Foreign Agencies Lid.
Shapghai, P.O.B. 855, tel: 16242-3,
1gm: ekmans-shanghai

The Swedish Trading Co. Ltd. Hong-
kong, Prince's Building, lce House
Street, tgm: swedetrade-hongkong

Irag

Swedish Oriental Company ABE

ASSOCIATED AND CO-OPERATING ENTERPRISES

Elettrico »Brevetti Ericsson» Rema,
C. P. 4025 A, tel: 780021, tgm:
fatme-roma

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

Mederland

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

Morge

A(S Elektrisk Bureau Oslo, P. B, Mj
2214, tel: Centralbord 4618120,
tgm: elektriken-oslo

AJS Industrikontroll Oslo, Teatergaten
12, tel: 33 50 85, tgm: indtroll-oslo

A/S Morsk Kabelfabrik Drammen,
tel: 42 21 02, tgm: kabel-drammen

Suvomi

O/Y LM Ericsson A/B  Helsinki,
Fabianinkatu 6, tel: 201 41, 1gm:
ericssons-helsinki

Sverige

Telefonaktiebolaget LM  Ericsson

Stockholm 32,
lelefonbolaget

AB Alpha Supdbyberg, tel: 28 26 00,
tgm: aktiealpha

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

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

AB Svenska Elekironrér Stockholm 20,
tel: 4403 05, 1gm: electronics

L M Ericssons Driftkontrollaktiebolag
Solna, tel: 27 27 15, tgm: powers

L M Ericssons Forsaljningsaktiebolag
Stockholm, Kungsgatan 33, tel:
22 31 00, 1gm: ellem

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

L M Eriessons Signalaktiebolag Stock-

tel: 190000, tgm:

Mexikanska Telefonaktiebolaget
Ericsson Stockholm 32, 1el: 19 00 00,
tgm: mexikan

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

Svenska Radioaktiebolaget Stockhalm,
Alstromergatan 12, tel: 22 31 40,
tam: svenskradio

ASI A

India

Ericsson Telephone Sales Corpora-
tion AB Calcutta, P. O. B. 2324, reg.
mail; Caleutta 22, 5 Commissarial
Road, P. O. Hastings, tel: Central
3108, tgm: inderic-calcutta

Indonesia

Ericsson Telephone Sales Corpora-
tion AB Bandung, Djalan Tubagus
Ismail 13, tel: 5707, tgm: javeric-
bandung

AMERICA
Argentina

Cia Sudamericana de Teléfonos LM
Ericsson S, A. Buenos Aires, Bel-
grano 894, tel: TA33; Avenida
2071, tgm: ericsson-buenosaires

Corp. Sudamericana de Teléfonos y
Telégrafos 5. A. Buenos Aires, Bel-
grano 894, tel: TA 33; Avenida
1071, tgm: ericsson-buenosaires

Cia Argentina de Teléfonos 5. A.
Buenos Aires, Per( 263, tel: TA 30
{Catedral) 5011, tgm: cecea-bue-
nosaires

Cla Entrerriana de Teléfonos S. A.
Buenos Aires, Pero 263, tel: TA 30
(Catedral) 5011, 1gm: cecea-bue-
nosaires

Cla Comercial de Adminislracién
S. A. Buenos Aires, Perd 263, tel:
TA 30 (Catedral) 5011, tgm: cecea-
buenosaires

Industrias Eléctricas de Quilmes 5. A.
Quilmes FCNGR, 12 de Octubre 1050,
tel: TE 203-2775, tgm: indelqui-
buenosaires

Brasil

Ericsson do Brasil Comércio e In-
dostria S. A. Rio de Joneiro, C. P,

holm @, tel: 1901 20, tgm: signal- 3601, tel: 43-0990, tgm: ericsson-
bolngei riodejaneiro
AGENCIES

Bagdad, Mustansir Sireet, 5A 38, tel:
24819, tgm: swedeorient-bagdad

Iran

Irano Swedish Company AB Teheran,
Khiabané Sevomé Esfand MNo. 201,
fel: 2200, tgm: iranoswede-teheran

Israel

Jos. Muller, A. & M. Haifa, P. Q. B.
243, 1el: 3160, tam: mullerson-haifa

Japan

Gadelivs Co. Lid. Tokys, Shiba Park
7, SKF-Building, Minate-ku, tgm:
goticus-tokyo

Jordan

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

Pakistan

Vulcan Trading Co. Ltd. Korachi 2,
P. ©. B, 200, tel: 2506, 1gm: vul-
can-karachi

Philippines

Koppel (Philippines) lnc. Manila,
P. O. B. 125, tel: 3-37-53, tgm:
kappelrail-manila

Savdi Arabia

Mohamed Fazil Abdullah Arab

Jeddah, tgm: P.O.B.39, arab-jeddah

Syrie et Liban

Swedish Levant Trading Beyrouth,
P.0O.B. 931, tel: 61-42, tgm: skefko-
beyrouth

Thalland

The Borneo Co., Lid. Bangkok,
Silom Road, tel: 31381-5, tgm:
borneo-bangkok

Turkiye

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

AFRICA

British East Africa

Transcandia Ltd. Nairebi, P. O. B.
5933, Kenya, tel: 3312, tgm: tran-
scanda-nairobi

Egypt

Swedish Industries Cairo, P. O. B.
1722, fel: 51408, tgm: ecoproduci-
cairo

Ethiopia

Swedish Ethiepian Company Addis
Abeba, P. O. B. 264, tel: 1447, 1gm:
etiocomp-addisabeba

Mogambique

1. Martins Marques Lourenge Marques,
P. O. B. 456, tel: 5953, tgm: tins-
marques-lourengomargques

Tangier

Elcor S.A. Tangier, Calle Velazquez 11,
tel: 2220, tgm: elcor-tangier

Union of South Africa and Rho-
desia

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

AMERICA

Bolivia

Johansson & Cla, 5. A, La Poz,
Casilla 678, tel: 2700, tgm:
johansson-lapaz

Costa Rica

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

Curagoo N. W. L.

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

Republica Dominicano

A. T. Holsteinson Ciudad Trujillo,

The Ericsson Group

S&o0 Poulo C, P, 5677, tgm: ericsson-
saopaulo

Empresa Sul Americana de Telefones
S. A. Rio de Janeiro, C. P. 4684, 1el:
43-0990, tgm:
janeiro

Chile

Cia Ericsson de Chile S. A. Santiage,
Casilla 2118, tel: 86025, tgm:
ericsson-sanfiagodechile

Colombia

Cia Ericsson Ltda. Bogotd, Apartado
Aéreo 4052, tel: 11-100, tgm:
ericsson-bogotd

México

Cla Comercial Ericsson 5, A, México
D. F., Apartado 9958, tel: B00-40,
tgm: coeric-mexicocity

Teléfonos de México 5.A, México D.F.,
Paseo de la Reforma 107 bis, tel:
18 00 40, tgm: te!mex-mexicocity

Perd

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

Soc. Telefénica del Perd, 5. A.
Arequipa, Casilla de Correo 112,
tgm: telefonica-arequipa

United States of America

Ericsson Telephone Sales Corpora-
tion New York 17, N. Y., 100 Park
Avenue, tel: Murray Hill 5-4030,
tgm: erictel-newyork

The Meorth Electric Mfg. Co. Galion,
Ohio, tel: 24201, 1gm: northphone-
galionchio

Uruguay

Cla Ericsson 5. A. Mantevideo, Uru-
guay 1258, ftel: 84433, tgm:
ericsson-monfevideo

Venezuela

Cla Andnima Ericsson  Caracos,
Apartado 3548, fel: 57467, tgm:
ericsson-caracas

AUSTRALIA & OCEANIA

Auvstralia

L M Ericsson Telephone Co. Ply, Lid.
South Melbourne (Victoria), 126
Grant Sireet, fel: MXY 220, tgm:
ericmel-melbourne

emsulatel-riode-

Apartado 53, tel: 2224, tgm: hol-
steinson-ciudadtrujille

Ecvador

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

Guatemala

Agencia de Fésforos Suecos, 5. A.
Guatemala City, Apartado 125, tel:
2699, tgm: sueco-guatemalacity

Honduras

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

MNicaragua

1. R, E. Tefel & Co. Ltd. Managua,

Apartado 24, tel: 387-1169, tgm:
tefello-managua

Panama

Productes Mundiales, 5, A. Panama,
R..P., P. . B. 201? tgm: mundi-
punumu

El Salvador

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

Surinam

C. Kersten & Co. N. V. Paramaribe,
P. O.B. 216, lel: 125, tgm: kersten-
paramaribo

Venezuela

Electro-Industrial »Halven», O. L.
Halvorssen C. A. Caracas, Apar-

tado BOB, tel: 53848, tgm: halven-
caracas

AUSTRALIA & OCEANIA

New Zealand

A:EA Electric (N Z) Ltd. Wellington
. |, Huddart Parker Building,
|ci 42086, 1gm: aseaburd-welling-
tan




