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A SERVICE-
TELEPHONE
SYSTEM [N
HOLLAND

By A. C. A. HARTMAN,

Telephone Engineer of the P. G. E. M., Arnhem.

The modern telephone system of N. V. Provin-
ciale Geldersche Electricitets Maatschappij,
Holland, described in this article has been de-
signed and supplied by Ericsson as regards ex-
change equipment and apparatus. This extensive
system, designed for the needs of a power-
supply undertaking, has involved several special
problems such as do not present themselves in
ordinary commercial systems and which in some
cases have required the application of entirely
new principles.

The electricity works of Holland are chiefly
run  either as municipal enterprises in the big
cities or else as great companies which have un-
dertaken the distribution for towns and rural
districts.

Holland 1s divided into 11 provinces. The cen-
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X 16 Map of Holland.

Gelderland province shaded.

tral representative authority in each province is a
governor, the »*Commissaris der Koningin». This
person 1s the chairman of a representative body,
de Provinciale' Staten», elected by the inhabi-
tants, and of a board of administrators, elected
from among the former. These bodies watch over
the mterests of the province and the electricity
works of 9 provinces come under their supervi-
ston. This is the case also in Gelderland and as a
consequence the above mentioned company has
heen formed.

The arrangement of the power supply system

X 5005 Fig. 2. The steam power station at Nijmegen. X 2168
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Fig. 3. 70 m crossing pole
for 50kVoverhead line, near Arnhem.
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might be of interest even though the chief inten-
tion is to describe the telephone system of the
company. The telephone system has of course
been arranged to conform to special requirements,
and the planning has been closely connected with
the organisation of the power supply system.

A steam power station has been built at Nijme-
gen, Fig. 2. and a new power station is in course
of construction there, Nijmegen is thus the centre
of the distribution system. A net of 0 kV
overhead lines connects the power station with
the most important sub-stations, Arnhem, Tiel,
Doetinchem, Apeldoorn, Ede and Kootwijk.
These stations feed an extensive 10 kV svstem,
which is almost exclusively composed of cables.
On January 1st, 1933 it comprised 1 960 km high
tension cables of sections ranging from 316
mm? to 3935 mm?,

From the map, Fig. 4, the extent of the system
in the province may be seen as well as the intense
electrification created. There is practically no
place without electric power, though some of the
more remote farms have not yet been connected.

From the start the Board of directors were of
the opinion that a separate telephone system was
necessary for the perfect operation of their exten-
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Fig. 4. The power distribution system of the P. G. E. M.

sive power supply system. If this telephone system
were to be really useful it had to be set up and
maintained by the company itself. The necessary
concession for building a 10 kV distribution net
was therefore made to include a telephone system
for service purposes only.

The required telephone cables were placed in
the same conduits and at the same time as the
high-tension cables. TLater separate telephone
cables have been laid in some cases. The cables
contain from 2 to 26 pairs; on short distances
there are even cables with greater numbers of
wires, up to 88 pairs.

On January Ist, 1934 the total length of tele-
phone cable, Fig. 5, was 1 259 km with 6 066 km
0,8 mm and 791 km 1,2 mm double lines. The
system is chiefly loaded with loading coils of 178
mH, placed at distances of about 2000 m. This
represents the heaviest loading possible without
too high attentuation of the highest speech fre-
quencies. From this it is evident that the intention
is not to use repeaters. Though Nijmegen is the
technical centre of the system the head office is
sitnated at Arnhem. In addition to the ma-
nagement there is also the main administration
department and various centralized departments

ERICSSON REVIEW



such as meter, building and telephone departments
and stores. The technical management and ad-
ministration are located in the centres of the
districts namely Apeldoorn, Doetinchem and Tiel.
Wageningen is a sub-office of the Arnhem
district.

The telephone system is used for two purposes:

partly as means of communication regarding
the technical apparatus of the power supply
system for all cases of faults, switchings and re-
cently also for remote control and alarm. Tele-
phone instruments are therefore placed in all
power stations, switch rooms and important trans-
former stations and in the offices and the apart-
ments of the technical staff. Wall sockets are
placed in a great number of transformer stations
of minor importance,

partly for improving the administrative com-
munication between the head office and the di-
stricts; for this purpose the required equipment
has been supplied to extend the system.

It is evident that the heavy daily administrative
traffic 1s of great use as all faults on the lines
will be reported without delay and consequently
the telephone system can be kept up to a high
standard of efficiency.

On January 1st, 1934, the number of instru-
ments was: in the offices, the power station and
the 50 kV stations, 149; in the apartments, 162;
in the 10 kV transformer stations, g1. The num-
ber of transformer stations fitted with wall sockets
was 223.

Arnhem very soon became the centre of the
telephone system with sub-stations at Nijmegen,
Tiel, Apeldoorn and Doetinchem. Until 1929
these stations had LB switchboards to which were
connected:

X 1248

Fig. 5. The telephone cable system
@ cable with 10 pairs 0.8 mm wire.
@ cable with 7 pairs 0.8 and 1.2 mm wire.
unmarked: cable with 4 pairs 0.8 mm wire.
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telephone instruments in offices, apartments
and switching plants;

junctions to the other switchboards;

omnibus lines with connected instruments and
wall sockets in transformer stations etc. These
lines which are seldom used are connected to a
common point at both ends in order to make
supervision possible.

Where on account of special conditions it was
considered necessary, service arrangements were
provided, as for instance in apartments for night
staff or in switching plants, in order to have all
lines available independent of the switchboards.

The equipment supplied by Ericsson was either
of standard design or to suit special requirements.

The system as constructed was very reliable
and responded to severe demands, but it proved
inadequate for the traffic, which increased stea-
dily. The weak points were the switchboards
which were not capable of managing peaks with
great traffic intensity and there was moreover
inconvenience after office hours, The head-office
where there is no staff at night caused most of
the trouble, when various places wanted to speak
to Nijmegen at any time, the traffic to Nijmegen
being chiefly directed by Arnhem.

In 1924 an investigation was begun to discover
if the trouble could be overcome by using an auto-
matic telephone system while still maintaining the
highest possible reliability. The long cables were
a source of difficulty. When in 1928 the Board
of Telephones commenced the automatization of
the Arnhem telephone system, it became necessary
to come to a decision.

The most important condition for the construc-
tion of an automatic exchange was the following:

From telephones connected with the automatic
exchange over 0.8 mm cables up to 8o km long
it must be possible to make connection with a
desired number by means of the dial even if the
mains should be without tension. In such cases
especially it is of importance that the connection
be made in a reliable manner.

Although impulsing with DC induction impul-
ses or AC involved great advantages there were
other requirements and arrangements for the
operation to be taken under consideration. In-
vestigation made at Arnhem showed that a system
offered by Ericsson would make possible im-
pulse transmission over at least 100 km 0.8 mm
cable circuits with a central battery of 24 V,
without appreciable deterioration of the impulses.
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The type of telephone used for the impulsing was
an ordinary magneto telephone with LB supply
for the microphone and dial and condenser in
series with the bell.

In this manner it was possible to make the com-
plete automatization so that while reliability and
adaptability would be high the cost of maintenance
and supervision would he low.

The main principles which have been kept in
view are as follows:

as few junctions as possible (automatic or not):

complete independence of the mains;

the automatic equipment must be concentrated
at the telephone exchange:

the instruments which are not fixed close to the
automatic exchange are arranged for automatic
and magneto traffic without special devices:

all apparatus must be as simple as possible,

It was decided to use a DC—CDB system.
Although we know that by this we do not follow
ordinary practice, we are pleased to state after
four vears' experience that we are most satisfied
with the reliability of the automatic system.

The start was made at \rnhem, where the auto-
matic exchange was put in service in the begin-
ning of 1929. Then followed Apeldoorn (partly)
and Nijmegen. The next automatic exchanges
will be Doetinchem and Tiel.

The Automatic System.

Various kinds of lines and arrangements con-
nected to Ericsson automatic switchboards, Type
OL 530, corresponded to our special requirements.
It will, however, not be necessary to describe this
type of switchboard here.

At Arnhem, Nijmegen and Apeldoorn these
automatic exchanges have been made for a num-
ber of local instruments and exchange lines to the
state telephone system and for special lines of
various kinds. A\ manual switchboard has heen
installed near each automatic exchange with jacks
and husy-lamps for all local lines and with single
cords and various lamps for the exchange lines.
In addition there are jacks, lamps ete. for CB
and LB lines and for all special lines required for
the traffic,

Fig. 1 shows a diagram of the system with
automatic exchanges at Arnhem, Nijmegen and
Apeldoarn, and manual exchanges at Tiel and
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Doetinchem which last are to be replaced by auto-
matic exchanges. In addition there are two small
manual exchanges at Wageningen and Zutfen.
All exchanges are interconnected by a number of
cable circuits, .\s the manual exchanges are con-
nectedd to the automatic exchanges the traffic
between all exchanges 1s entirely automatic.

The communication facilities between the ex-
changes will be described first (see Fig. 6), and
the diagrams of the various lines are shown
below.

In order to simplify the traffic between and via
the exchanges a one-digit exchange number has
been given in the directory to each of them. This
number is always to be found in front of the
number of the instrument. Further each exchange
has its own exchange tone according to a certain
code.

Communication with another exchange (auto-
matic or not) is obtained by dialling the exchange
number in question. If the wanted exchange tone
is not received the exchange number 1s dialled
until the exchange tone is received. The sul-
sceriber’s number may then he dialled. Tf the
desired exchange is of the manual type the ex-
change digit is repeated until a ring signal. whicl
can be heard by the calling party, is sent out to
the manual exchange. This arrangement makes
it possible with simple connections for the auto-
matic exchange to select the shortest clear con-
munication. and the subscriber can follow how
and by which way the communication is built up.

X Fig. 6. Routing diagram of the tele-
phone system.
4. exchange number
§ aulomatic exchange.
= | exchange c | to automatic exchang
(0] direct connection.
. omnibus line.

—-- number of lines.
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Fig. 7.
The automatic exchange at Apeldorn.

Left background: junction-line and PBX line-finder

bays; left foreground: register, local and special-

line boys; middle: on the wall; frame for distri-

bution of individual numbers and main distribution ;

frame with line fuses; right: line testing box

extreme right: pole changer for ringing current;
on the floor, rectifier for battery charging.

b

PBX Line Finders.

Selecting the shortest clear communication is
performed by the PBX line finder. This line fin-
der cooperates with a special device which blocls
the instruments situated outside a certain range
for automatic town traific.

When an instrument at Apeldoorn is to be con-
nected to Tiel the number & is dialled; the ex-
change tone of Arnhem is then heard. By dialling
& again communication with Tiel is established if
[{ this
Iine be engaged the exchange tone of Nijmegen i3

the direct line to this exchange is clear.

received, and & has to be dialled once more.

The PPBXN

doorn, 6, from the Tiel exchange via Nijmegen

line finder also on dialling A\pel
allows the exchange tone of A\rnhem to be re-
ceived, This is, however, only possible over a
short cable (20 km) between Nijmegen and \rn-
hem, not over a longer cable (65 km) as this will
give mferior speech transmission to Arnhem.

The ordinary traffic is thus directed in the
most convenient way, but for special cases, as
for instance when cable faults occur, other ways
may be used if wanted.

Compared with complicated systems having
automatically repeated impulses, which are neces-
sary in public telephone networks, the system used
by us in addition to its simplicity gives the ad-
vantage that with experience one learns to know
by which way the communication is directed, and
how far everything is all right. Moreover in spe-
cial cases it is possible to choose other ways even

il these he longer.

ERICSSON REVIEW

The traffic between the districts is carried on

by two kinds of lines, one for connection of mag-
neto instruments or switchboards to automatic ex-
changes and one for communication between two
automatic exchanges. The former also allows of
automatic traffic to special instruments with 1L.I3
supply.
During
manual

office hours the junction between a
exchange and an automatic exchange
connected to it 1s used for intercommunication;
but outside office hours these junctions are used
for the connection of a few instruments of spe-
cial importance; connections to these instruments
are then automatic.

FFor this purpose such a line has a special num-
ber in the directory in addition to the exchange
number.

As mentioned above. each exchange is so ar-
ranged that each line can be worked in the switch-
board without use of the dial. The automatic traf
fic is usually carried on outside the switchhoard,
hut in urgent cases the operator can always cut in
on the calls.

The ordinary apparatus connected to exchanges,
such as automatic instruments, CB instruments,
magneto instruments without automatic traffic
and exchange lines will not be described in this
article.

Individual Numbers.

Contrary to usual practice, when, for instance,
the persons A, B and C use the same instrument
number 357, and consequently their names stand
for this number in the directory, utilizing the

7



possibilities, of the exchange, type OL 35350, it has
been found preferable to give A, B and ( separate
numbers, for instance 216, 254 and 345. These
numbers correspond to a common instrument
which is called by dialling any one of the three
numbers. The advantage of this system lies in
the possibility of dividing the numbers of the staff
on the instruments as wanted by means of an in-
terconnection, to one side of which the instru-
ments are connected and to the other side the
numbers,

If 4 should move from instrument 57 to in-
strument 24 the number 276 need only be changed
to the latter instrument in the interconnection, no
alteration in the directory being necessary.

It is even possible to lead the numbers through
an interconnection box with plugs and jacks so
that provisional alterations may be carried out
quickly.

Operators’ Lines.

For incoming traffic each switchboard has a
number of operators’ lines, which are called by
number 7. Calls cannot be forwarded from these
lines by means of cords. Except for information
they are used for ordering calls, these being then
connected directly via the jack of the orderer.

In cases when the orderer does not know on
which circuit he is, 7.e., when coming in from
another exchange over one of the junctions, this
can be tested by the operator by means of a flash-
light signal.

Conference Lines.

Each automatic exchange has a special device.
to which a number of instruments may be con-
nected by dialling number 377. Particularly when
faults occur in the high tension systemn has this
conference line been of the greatest importance.
It has made it possible to clear the fault much
more quickly by allowing all leading persons to
discuss together at one time. Conference lines
from different exchanges can be connected over
the junctions.

Morse Lines.

These lines are I.B lines with one or more in-
struments in parallel or LB lines between two
switchboards; the latter type of line also acts as
omnibus lines for the traffic to the transformer

8

stations. These lines have calling lamps for in-
coming traffic and can be called automatically
for outgoing traffic.

When the number has been dialled a short ring
signal is sent out on the line. If a digit is dialled
a second time a ring signal is sent out again
during the return of the dial. Consequently the
signal may be short or long, as wanted, depending
on which digit is dialled. The desired code signal
1s given by means of the dial. Night traffic to
other arbitrary lines is possible with outgoing
automatic traffic as during day time.

Long Junctions
between LB
and Automatic Systems.

The long lines for connection between LB in-
struments or LB switchboards and automatic
exchanges have the following properties:

reliable impulse transmission with the 24 V
central battery of the exchange over 60 to 80 km
0.8 mm loaded cable circuits;

matching transformer for the speech currents;
on one side loaded cable (Z = 1 600 ohm), on the
other side automatic exchange (Z = 800 ohm);

¥ 1250 Fig. 8. Manual switchboard in the Apeldoorn
automatic exchange.
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the line can be disconnected from the automatic
exchange by means of a press button, and then
hecomes an ordinary LB line with calling® relay
and lamp;

service from switchboards with CB signalling:

supervision of the traffic by means of signal
lamps;

night service with outgoing automatic traffic
15 possible.

Several of these requirements apply even to the
other types of long lines, as described below.

Impulse transmission with 24 V central battery
must be possible over distances of up to 8o km of
0.8 mm cable circuits.

It has been stated above that the character of
the operation made this requirement absolutely
necessary. This is why the small disadvantages
mnherent in this system must be disregarded.

The fact that a faulty cable very soon prevents
impulse transmission on account of moisture has
proved to be of minor importance to us. The
consequence of such a fault will be that the line
relays will remain attracted, which will soon give
indication of the fault. Especially for the junc-
tions it is a great advantage that when leakage
occurs the lines are automatically disconnected
at both ends, and that at the same time they are
husied, so that other lines will automatically re-
place the faulty ones.

Fig. g shows how impulse transmission is made
possible even over cables of 100 km length. The
connection .4 operates without and the connection
i3 with impulse correction, which proved to be
necessary when junction traffic was etablished. The
faults of A were very small according to oscillo-
urams taken at Arnhem, but at 5 to 10 fold repe-
tition the added faults would have been too great.

It has been shown that the connection B in
combination with 4 operates in a satisfactory
manner over an arbitrary number of junctions.
Nor do five instruments in parallel on a party
lime cause any difficulty for the impulse trans-
mission.

The impulse correction gives a certain shape of
the impulses at a certain number of impulses per
second, independent of the shape of the incoming
impulses.

Matching transformers have been introduced
where the characteristic impedance of the loaded
cable circuits is considerably higher than that of
the automatic exchange and losses would conse-
(uently occur. Measurements carried out at Arn-

ERICSSON REVIEW
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Fig. 9. Diagram of_the impulse corrector.

A without impulse correction.
B with impulse correction

hem have shown that great advantages may be
obtained by accurate matching.

In addition it has not been found desirable to
connect the long telephone cables, placed side by
side with the high tension cables, direct to the
automatic exchanges. Moreover, the transformer
eliminates the influence of unbalance in the auto-
matic exchange on the line.

Switch-over to a magneto line is made by pres-
sing a button situated in the switchboard near
the line in question. The line is then blocked for
automatic traffic, which is convenient in cases
where work is proceeding on the cable, and also
in those rare cases where, while DC impulsing is
impossible on account of faults in the cable, mag-
neto traific can still be carried on.

LEven without technical staff at hand the ope-
rator can give assistance if necessary.

The advantage of CB signalling in the switch-
board in order to break a communication rapidly
will be evident.

On account of the double clearing signal
which is used on all circuits even over long auto-
matic lines a communication is not broken until
the microtelephones of both parties have been
replaced. There is also CB signalling in the
switchboard when an instrument of another ex-
change is connected over a junction.

In addition to the calling lamps for the traffic
passing the switchboard there are supervisory and
busy lamps in the switchboard for each long junc-

9



1240 Fig. 10. Small switchboard,

as installed in apartments.

tion or party line. The busy lamp glows when the
line relay has been actuated, and the supervisory
lamp indicates that the called party has answered.

This is necessary in the first place when a com-
munication with the switchboard includes a junc-
tion and an operator’s line. As further connec-
tions must not be made over the last-mentioned
line the operator must know which junction is
calling, if such a communication is wanted. By
pressing a button at the jack of the operator’s
line she can cause the supervisory lamp of the
junction to flash.

Party Lines.

Among the long lines are reckoned the party
lines which have the following properties:

automatic traffic is possible for all instruments
by means of the 24 V central battery of the ex-
change;

5 LB instruments with dials and extra press-
buttons may be connected to a 60 km long line;

these instruments are called with an ordinary
number, and a special code ring-signal for each
instrument is automatically sent out over the line;
the signal is periodical and is heard in all instru-
ments;
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traffic between the instruments is possible by
means of magneto and code signals, without the
line béing blocked for calls from the automatic
exchange and without the switchboard being
called;

the switchboard can be called by means of a
special short magneto signal.

The following arrangements are provided for
the lines:

matching transformer,

switching-over to LB line,

night service,

supervisory lamps.

By means of party lines the expensive cable
circuits can be utilized in a very economical man
ner. Still automatic traffic is arranged by simple
means for the instruments connected.

Ordinary LB instruments with dial, condenser
and press-buttons are used without any special

~type of connection.

The traffic on these lines is not heavy as the
instruments in question are installed to a great
extent in the apartments of the technical staff
Consequently, the ring signal, while heard on all
instruments, is no inconvenience to speak of, at
least not more than when several LB instrument-
are connected in parallel to one LB line. Secret
calls are not necessary, nor even desirable
Indeed, it is an advantage that other persons can
hear the signals and can answer if one fitte:
should be absent.

The arrangements of the exchange are les-
simple. About 30 relays and 2 rotary selector:
are required per line. Each line transmits its ow?
code signals in order to use the right code even
the first time. Each instrument connected has its
own number in the directory. When this number

X 154

Switchboard for LB and
automatic operation,
mounted on the control board of a switching plant.

Fig. 11.
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is dialled a relay is actuated, which in cooperation
with the code selector transmits the corresponding
code signal until the call is answered from some
instrument. The button is then pressed so that
the instrument is switched over to CB connection.

Automatic traffic from the instruments is
obtained when the button is pressed. Dialling
tone is then heard after a very short magneto
signal. A further advantage is that the other in-
struments are warned not to dial; it is then un-
derstood that the other instruments are not to
be used with the button pressed.

If a call is made by means of a short magneto
signal without the button pressed a calling lamp
is lit in the switchboard; the condenser then
blocks the DC, and the relay in the switchboard
is not actuated. The line can thus also be used
as an omnibus line if this should be necessary due
to lack of lines.

A long magneto signal without the button
pressed does not call the exchange; this 1s also
the case with a short signal followed by a long
one. Such magneto signals are used for the traffic
between the different instruments on the line. The
line relay in the exchange not being actuated the
line is not blocked for calls from an automatic
exchange during these calls.

From what has been said above it is evident
that by these lines, made specially by Ericsson
according to our requirements, we have obtained
4 very high flexibility which is not inferior to
that of ordinary magneto lines. At the same time
automatic traffic has been made possible with
simple arrangements and at small expense. The
cost of the arrangement in the exchange is perhaps
not small, but as by this arrangement five instru-
ments have automatic traffic over one line the
cost cannot be considered too high.

It is certain that these lines will be of great
importance in our line system. With them auto-
matic traffic will be possible between places where
this was previously difficult to arrange.

Long Junctions between Two
Automatic Exchanges.
The

follows:
two-direction traffic over one line;
impulsing by 24 V central battery;
matching transformers;

requirements for these lines were as

ERICSSON REVIEW
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Fig. 12. Telephone instrument,

as mounted in a transformer station.

switch-over to magneto line;

possibility of service from the switchboard by
CB signalling:

supervisory lamps in the switchboard;

double clearing signal even for traffic through
more than two automatic exchanges.

The traffic between two automatic exchanges
required junctions which had to be adapted to the
exchanges as well as to the operation of the power
system.

Two-direction traffic was necessary from the
point of view of economy in order to increase uti-
lization. Double clearing signal was necessary to
ensure perfect signalling in the switchboard and
also to prevent as far as possible a communica-
tion through several automatic exchanges being
broken off on account of eventual current im-
pulses.

The latter case is of far greater importance in
respect of perfect operation than the rare case of
an instrument being blocked by the microtelephone
not having been replaced at the other end of the
line.

Further it is arranged so that the risk of simul-
taneous testing at both ends of a line is exces
sively small.



The sets of relays are at both sides provided
with groups of relays for incoming and outgoing
traffic. In addition there are relays which receive
or return signals that the called party has
answered.

The line is connected for outgoing calls from
the automatic exchange, when its call number has
been received. The relays for transmission of cor-
rected impulses are then actuated and at the same
time the relays that receive the reply signal,
whereby the combination is blocked also by the
called partv, after he has answered.

A few milliseconds after the combination of
relavs for the outgoing traffic has been blocked
by the calling party, the group for the incoming
traffic at the other end of the line has also been
actuated and blocks the line there. The impulses
received there are corrected and sent on to the
automatic exchange.

The double clearing signal is arranged at the
ncoming (called) side by means of a series of
relays in bridge connection. By these relays the
polarity of the line is changed on reply, by which
a polarized relay on the outgoing side is actuated
over the line.

In the switchboard there is a number of hut-

X 1253

Fig. 13. LB-instrument with dial,

as mounted in a switching plant,

12

tons, lamps and jacks per line in order to make
manual service possible.

For the switch-over of the line from automatic
to LB traffic there is a press button, a lamp and
a jack. In addition there is a busy-lamp and a
supervisory lamp. The latter lights up when the
called party answers. In addition there are jacks
for incoming and outgoing traffic and a button
for connecting the dial to the line.

We have discovered that if all lines in service
at present, .., 8 lines between 20 and 65 km ol
length, are connected on test one after the other.
all desired operations can be carried out without
faults on the communication obtained. The im
pulses are then corrected 16 times, and the reply
signals are repeated 8 times by change of polarity.
In our opinion the number of lines connected after
each other may be increased arbitrarily.

It is not possible to give a more detailed
description of the various parts of our telephone
system without exceeding the limits of an article
of this kind. Various small arrangements have
therefore not been mentioned. We have only given
a general description of the manner in which the
requirements for the service-telephone system of «
great provincial power station have been fulfilled

X 1252

Portable telephone instrument

Fig. 14.

with jack, connected at a transformer station.
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THE INTERLOCKING
SYSTEM AT THE
STOCKHOLM
CENTRAL STATION'

By T. HARD,

First Administrative Engineer of the Swedish State Railways, Stockhalm.

In the Ericsson Review No 2, 1933 it was stated
that the new interlocking system at Stockholm

Central Station had been put in service on
March 25th 1933.

The material for this system was to a great
extent supplied by L. M. Ericssons Signalaktie-
bolag and other factories of the Ericsson group-
This was also the case with the interlocking
systems already in work at the Gothenburg and
Malmé Central Stations, which are very similar
to the system at Stockholm.

The first part of a description of this system
is published below; it treats chiefly the main
technical and economical problems and these
will found to be of great interest.

In our next issue a large number of illustrations
with text showing the construction of the inter-
locking machine and the details of the signalling
system will be published.

The passenger stations of the Swedish State
Railways in the three biggest cities of the country
— Stockholm, Gothenburg and Malmé — form a
special group with similar traffic conditions and
arrangements for controlling the traffic. In
respect of safety systems also the three stations
have developed along the same lines.

In 1925 a new type of safety system for shunt-
ing and signalling was completed at Malmo C
station, differing from previous installations of

! Summary of a conference given at Oslo in August 1033
before the Northern Railway Officials’ Association.
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X 1257 The Steckholm Central Station,
seen from north.

the Swedish State Railways by a higher centrali-
zation and automatization of signalling both for
the trains and for shunting. For the reason that
the staff was not used to the new installation
disturbance was caused in the traffic when the
system was first put in service; however, the
trouble ceased in a short time, after the necessary
experience had been gained. Except for this
disturbance at the start the Malmo installation
proved quite satisfactory from hoth the economi-
cal and technical points of view.

The same principles were therefore applied for
the Gothenburg passenger station of the Swedish
State Railways when this station was rebuilt in
1920—1930 in order to handle the traffic previots-
ly managed by the station of a private railway.
The system at Gothenburg was put into service
without disturbance of the traffic when only the
traffic of the State Railways had to be dealt with
at the station. Difficulties, however, occurred a
fortnight later, May 15th 1930, when on one day
the whole of the traffic of the other station was
switched over, representing an increase in volume
of about 150 %. In spite of the fact that most
of the trouble could not be ascribed to the inter-
locking system this was made reponsible. The
inexperience of the staff was this time also though
unfairly made the main explanation of the trouble
caused on switching over.

As early as 1929 the Royal Board of Railways
had decided that the signalling system of the
Stockholm C station should by rebuilt in accord-
ance with the Malmo system, and the work was
commenced as soon as the Gothenburg installa-
tion had been completed. On account of the ex-
perience gained at the start with the Malmo and
Gothenburg systems, the putting in service of the
far greater system of Stockholm C was looked
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forward to with a certain apprehension. The in-
stallation was completed in the beginning of 1933.
(Great satisfaction was therefore experienced
when on the last and greatest of the three systems
being put into service there was no disturbance of
traffic.

Arrangement of Tracks.

Fig. 1 shows a map of the railway lines around
Stockholm. Stockholm C is situated in the centre,
being the main station for express, passenger and
mail traffic. The passenger station consists of
two parts, the eastern of which is a terminus with
6 platform tracks for northbound traffic and the
western a through station with 5 platform tracks
for southbound passenger traffic and 1 through
track for freight trains.

These are two separate groups of tracks for the
shunting of passenger trains: one small group
east of the entrance points and one large group
west of these points. The tracks for mail and
express trains are situated west of the platforms
of the Western Yard. Further north in the same
part of the yard there are tracks leading to
customs depots and provision halls.

The track system of Stockholm C has developed
in stages from very small beginnings, and for-
economical reasons, the arrangements in the
densely built parts of the city have been limited
to the ground available between the adjoining
streets.

The platform tracks are therefore few and
short in length: the storage space is relatively
restricted and the tracks are so situated that to
a great extent the roads for trains and shunting
must cross each other.

Fig. 1.

Plan of the railway lines
around Stockholm.
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The yard is laid in narrow curves and at the
northern end of the platforms it is crossed by a
street bridge, the pillars of which have interfered
with the planning of the track system.

Entrance Lines.
L

The entrance to Stockholm C from the south
consists of a double track which immediately out-
side the entrance points crosses a street carrying
heavy traffic. On the other side of the crossing
there is a swing bridge which, however, is seldom
opened.

The railway line is carried on bridges over
Lake Malar and, having crossed the street on the
southern shore about 1 km from Stockholm C, it
enters a tunnel under the southern part of Stock-
holm. Near the street-crossing a freight-train
track to the harbour leaves the double track, and
in addition it is crossed by a shunting track for
transferring coaches from one part to another of
the harbour situated at each side of the double
track. There is further near the crossing a swing
bridge which is often opened for the passage of
ships.

Near the southern end of the tunnel, about T
km from Mailarstrand, the double track enters:

Vertical scale: o0 o0~

g__we o =

Horizontal scale:
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Stockholm South station, where passenger trains
stop. This station is a junction for traffic to and
from the southern freight station.

South of Stockholm the double track runs first
to Alvsjo where the railway to Nynishamn on
the coast south-east of Stockholm branches off,
and thence to Jirna where the Malmo and Gothen-
burg lines divide.

Traffic arriving at Stockholm C from the north
1s directed partly over a double track and partly
over two single tracks, the Eastern and Western
side tracks, one on each side of the double track.

About 700 m outside the entrance points of
Stockholm C the double track is crossed by a
shunting road provided for trains crossing from
one side track to the other. In this shunting road
there are also points for the double track as well,
50 that trains may be transferred from the double
track to the Western side track and vice versa.

The Karlberg station is situated about 700 m
further along, and several passenger trains stop
at this station for traffic exchange. A further 700
m along the line, at Tomteboda Ovre, the double
track divides into two double tracks, one to the
line of the private company serving Visterds and
the other to the North Main Line of the State
Railways.

About 1700 m north of Tomteboda Ovre the
double track of the North Main Line passes the
points at Solna at the northern end of the Tomte-
boda formation yard and then Hagalund station,
from where tracks lead to engine sheds and park-
ing tracks for the long-distance passenger traffic
of Stockholm C belonging to the Swedish State
Railways. Between Hagalund and Stockholm C
a great number of empty trains and single engines
are run in addition to the passenger trains of the
North Main Line.

On account of the insufficient capacity of the
Stockholm C track system Sundbyberg is used as
a making-up station for several of the long-
distance trains when traffic is heavy; the traffic
on the line Huvudsta—Stockholm C is thus in-
creased.

About 1700 m from Tomteboda Ovre the
double track of the Vasterds line passes Huvudsta
station, where the railway net of the private
Stockholm—Visterds railway begins. Between
Huvudsta and Stockholm C runs the passenger
traffic of the Visteris line as well as a number
of engines to and from the company's engine
sheds at Sundbyberg.

ERICSSON REVIEW

The Eastern and Western side tracks are used
for freight trains and engines to and from the
Tomteboda formation yard. From points in the
Eastern side track near the Karlberg station a
track leads to the northern freight station of
Stockholm. The Western side track leads to
Solna from points at Tomteboda Ovre and is also
used for empty trains when the capacity of the
double track is not sufficient.

Planning of the
New System.

Previously there were three mechanical inter-
locking machines each about 30 years old, one at
Sabbatsberg (Cabin I), one at the eastern part of
the yard (Cabin III), and one at the southern
entrance points. In addition there was a small
provisional signal cabin (Cabin II) at the north-
ern entrance points, built in connection with the
extension of the yard when all facilities of the
existing interlocking machines were utilized. The
points at the northern end of the platform tracks
of the Western yard were not interlocking and
were operated from a post situated near the points
and called »Western Yard Post».

For clearing the roads for arrival and departure
there were two blocking apparata in the train
dispatchers’ offices, one for the northern and the
other for the southern part of the station.

The safety installation had been altered several
times and needed thorough reconstruction. In the
program for the reconstruction of the system, of
which the main points were approved by the
Royal Board of Railways in 1929, the intention
was to concentrate the 7 interlocking machines of
Stockholm C in one main electric system.

The points at Tomteboda Ovre and the lines
from there to Huvudsta, Hagalund and Sabbats-
berg were operated from an electric signal cabin
at Tomteboda, which when built in 1916 replaced
3 small signal cabins.

As the project was developed it seemed advan-
tageous to eliminate the Tomteboda Ovre signal
cabin and concentrate even this operation at
Stockholm C, In this way, in addition to consider-
able reduction of the staff, a far higher traffic
capacity of the heavily loaded double track was
believed possible.

For the same reason it seemed advantageous
to operate the side tracks and their points from
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Stockholm C; formerly one of these points had
been operated from Tomteboda Ovre and the
other from the Karlberg station.

At Malarstrand there was a 30 years old
mechanical signal cabin with section blocking ar-
rangements to Stockholm South and Stockholm C.
A separate signal cabin was provided for the ope-
ration of the swing-bridge and the street barriers.
Although there had to be a certain staff at Milar-
strand to deal with the pivot-bridge and to guard
the crossing, the work ought to be performed
from one signal cabin which would involve a
certain reduction of staff.

In addition the traffic capacity of the double
track Stockholm C—Stockholm South with the
existing section blocking system had proved in-
sufficient. Difficulties occurred particularly with
single-track operation, when running of the trains
had to be regulated by means of telephone com-
munication. At Stockholm South an electric inter-
locking system with automatic section blocking
for the line to Alvsjo had been installed a few
years before. The advantages of this system could
not be utilized to the full until a similar system
was installed on the line between Stockholm
South and Stockholm C.

Main Points of the
New Installation.

Fig. 2 shows the new safety installation in the
state in which it was built, In view of traffic
conditions the range in question was divided in-
to three main parts, namely Stockholm C and the

Fig. 2.

northern and southern lines. The points at Sab-
batsberg were included in the northern lines, and
the limit of Stockholm C was put at a suitable
distance from the entrance points of the platform
tracks. The points at Milarstrand and the line
between Stockholm C and Stockholm South were
included in the southern lines. The limit of Stock-
holm C in this case was put at such a distance
that the tracks outside the entrance points could
be used for shunting without the line section
being disturbed. The extent of the system is
shown in the table below, where all apparatus and
arrangements are indicated:

|
Northern Central |Southern

| lines station | line
i
|Main signals .. | coloured light 14 3 4
[Distant > .. signals | — 1 4
Home and startin "
dwarf signals ,g feutupe lllghl et 2
i signals |
Other dwarf signals E 40 18 ]
Platform signals ., . ... ... - - 18 -
Secotch-block lights .. ... 3 4 I
| Point Hghts oonenammemeansis = 3 -
Centrally operated points and
scotch blocks........coovunennn. 21 8o 7
Other lockable points and scotch
| Bheks meccnSornm e s 12 3 ==
Track circuits 37 94 7
Signal sections with automatic
signals . 17 2
ISignal sections with signalling!
| from signal cabin. ............ 54 194 13
! Rogde: oo omnsuanspsein - 132 o
Yard telephones .................. = 9 e
| Signalling telephones ............ 13 3 2
' Signal cabin at | Signal ca-
Stockholm C,  binatMi
larstrand
| Signal switches,.................... 61 3
Point switches _...........0........ 70 ¥
| Reserve positions . 209 4

The interlocking plant ot
Stockholm C with adjoining

lines.

X oz

~EE

LE& entrance or starting

: dwarf signal with
green light

—.@.mm‘ﬂuus signal
[@ distant signal
E% platform signal
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dwarf signal with
feature signals

@ scolch-block light
@ Point light

=0 station telephone (to loud-
speaker In the cabin)

@ fixed red light
@hxed green light

quxed or intermittent
green light

D stermittent green light
O fixed white ligh
@ intermittent white light
® sguare indicator

[ signalling telephone to the cabln

® local point lever

CaPress button for asking permission
to !eave a platform track

mpress buttcn  for  signalling
watchmen

to
@ round indicator
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When working out the project it proved advan-
tageous to complete and alter the arrangement of
the points. At the southern end the points 736 afb
and 126 afb were provided in order to obtain
roads from both up and down lines to all platform
tracks. By this arrangement it would not be ne-
cessary to change the roads in the yard for single-
track traffic. In the northern part of the yard
the new points 22 alb, 30 afb, 56 alb and 116 alb
were provided, and, further, all single crossing
points were replaced by double ones. At Sab-
batsberg the shunting road 2a—2b, which had
formerly been situated close to the station, was
moved further out.

An important problem was the location of the
main signal cabin. There were two alternatives:
north of the street bridge or south of the bridge
at the northern end of the Western Yard. The
latter alternative was chosen because in this way
the cabin would be nearer to those groups of points
where shunting had proved to be far more inten-
sive and more varied than at the points further
north. For the street barriers at the southern
street a special post was provided, consisting of a
small cabin immediately beside the street crossing.
At Milarstrand a separate small signal cabin was
provided, placed on poles in the water so near
the swing bridge that the opening and closing of
the bridge could be carried out by the staff of the
cabin,

The tracks were divided into signal sections
with signals for regulating the traffic on the sec-
tions. The sectioning was determined by the po-
sition of the points, the necessary traffic intensity
and the safety requirements. It was made a main
rule, that all movements of vehicles into or out

of a section should be controlled by clear signal
irom a fixed signal. The movement should be
protected from dangerous train or shunting ope-
rations by points not being thrown to the track
in question or by fixed signals in stop position.
When the points permit several roads between
two places it must be possible to use any one of
them.

In order to increase the traffic capacity of the
Western Yard the platform tracks at this part
were divided into two signal sections, so that two
trains of a certain length could be placed behind
each other at the same platform.

In the groups of points at the ends of the plat-
form tracks, relatively short signal sections were
arranged, whereby the shunting work would be
facilitated, as the distances to be traversed would
be shorter, and the movements could be carried
out at shorter intervals.

In order to facilitate train movements over
these groups of points special signal sections were
arranged between the lines and the platform
tracks, arrival and departure tracks, made up of
combinations of several signal sections lying
behind each other.

Each of the side tracks between Stockholm C
and Tomteboda Ovre was divided into three
signal sections for each traffic direction. The
same sectioning was carried out for the two
tracks of the double track, while the number of
sections for the opposite direction was limited to
two for these tracks. The tracks between Tomte-
boda Ovre and Hagalund and Solna respectively
were each divided into two sections, except for
the abnormal traffic direction on the double
tracks; for this case only one signal section is

ERICSSON REVIEW
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provided. The two tracks between Stockholm C
and Stockholm South were divided into two
signal sections each for the normal direction and
one each for the opposite.

Automatic signalling was arranged for the
signal section on the line where there were no
points. The intention was to reduce the work of
the staif and make possible shorter intervals
between trains by means of a more rapid clearing
of the signal sections for the following trains.
Even the automatic signal sections were, however,
placed under the supervision of the signalling
staff, as a change of the traffic direction on a
track would have to be arranged by the staff.

Signalling Systems.

Entrance to the signal sections both on the
lines and in the range of Stockholm C is regulated
by dwarf signals, which show two uncoloured
lights arranged in different positions in relation
to each other. »Stop» is indicated by two lights
side by side, »caution» by the left light being
situated somewhat higher than the right one and
:clear» by one light above the other.

For the entrance roads to Stockholm C special
signalling was arranged on the dwarf signals at
the station limits (heme dwarf signals) consisting
of a green light below the uncoloured lights. A
continous green light on a home dwarf signal
shown at the same time as sclear» by the un-
coloured lights means that all signal sections of
the entrance road are clear. Intermittent green
light is used instead of fixed for shortened road,
i.e., all signal sections except the last section of
the platform track.

Corresponding signals for departing trains have
been arranged on the dwarf signals regulating the
traffic from the platform tracks (starting dwarf
signals). Intermittent light is used when the
signal sections of the road are clear only to the
station limit and fixed green light when the first
signal section of the line is also clear.

The position of dwarf signals can be clearly
seen at a distance of 200 m, which is considered
sufficient for a speed of 30 to 40 km/h. Where
greater speed is used or where the signals are re-
quired to be visible at a greater distance, the
dwarf signals are combined with main signals
showing a green or a red light placed above the
dwarf signals, and which can be made out at a
great distance.
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Fig. 3. Cable laying.

In this system the main signals are thus re-
garded as supplementary to or repeating signals
for the dwarf signals which are the fundamental
means of signalling. When the dwarf signal
indicates »stop» the main signal shows a red light.
When the dwarf signal 1s switched over to »clear»
the main signal shows a green light, if the clear
signal does not belong to a signal section where a
reduction of speed or special attention is neces-
sary. In such cases the dwarf signal only indi-
cates »clear», while the main signal continues
showing a red light. Red light is always shown
on the main signal when »caution» is shown on
the dwarf signal.

»Clear» on a dwarf signal or green light on a
main signal means that all points in the signal
section are in the right positions, that danger
signals indicate »stop» and that the section is free
from vehicles.

»Caution» on a dwarf signal means that the
points are in the right positions and danger
signals in »stop» position, but that there may be
vehicles in the section or close to it. '

The feature »caution» is of great importance
for shunting work during which movements have
to be carried on near sections occupied by ve-
hicles. As a rule only the feature »clear» is used
for train movements. »Caution» may be used also
for trains when faults occur or when trains have
to be directed to tracks already occupied by
vehicles.

In the range of Stockholm C it was arranged
with regard to the shunting work that »caution»
should always be shown on dwarf signals when
the signal lever is switched over, if »clear» signal
cannot be indicated immediately. If the latter is
the case, »clear» is automatically indicated instead
of »cautions,
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For the signals on the lines where the traffic as
a rule consists of trains, it was arranged so that
the feature »caution» cannot be shown if the sec-
tion is occupied, unless a locking button on the
signal lever is kept pressed.

All points of the signal sections in Stockholm C
and the northern lines are operated from the
signal cabin of Stockholm C with the exception
of a few points in the Western side track leading
to parking tracks which are only provided with
point locks, and the points of the southern line
which are operated from Mailarstrand.

A number of points in the through track of the
Western Yard are operated both from the signal
cabin and at the points themselves by means of
levers. Permission must, however, be obtained
from the signal cabin before these levers can be
used. The dwarf signals of the signal sections
in which the points are situated then indicate
»out of service», which means that shunting may
be carried on without intervention of the
signal cabin. This signalling feature consists of
lights of different colours, of which the right one
1s situated higher that the left.

Track Circuits and Their
Application.

The supervision of the extensive interlocking
range is carried out by means of track circuits.
These circuits are used for three different pur-
poses:

to operate a track diagram, which shows the
staff where trains and vehicles are situated;

to ensure automatically that the entrance signals
of the signal sections do not indicate »clear» when
the sections are occupied by vehicles;

to prevent the points being thrown over too
soon;

the division of the track into track circuits, i.e.
electrically insulated sections, through which the
track current passes to the track relays, must take
account of all these points of view.

The indications on the track diagram are by
means of lamps which light up and go out as the
track relays change position.

The signals are operated by the first track cir-
cuit of the signal section. A signal in »clear» po-
sition will therefore change when the first axle
of a train has passed. The signals on the line are
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changed to »stop» and the signals in Stockholm C
to »caution», according to the different methods
applied for the operation of signals on the line
and in the yard.

In order to prevent points being thrown over
too soon the principle is applied for signal sections
on the lines that a signal lever switched over must
not be put back until the expected train has ar-
rived and the engine has passed the signal. The
release occurs when the train enters the first
track circuit of the signal section. The signal
lever can then be put back but the points of the
section are still locked by the influence of the
train and are not released until this can be per-
mitted from a safety point of view.

A similar system is used for the entrance and
starting roads over the points of Stockholm C,
i. e., when signalling is made with green light on
the entrance and starting dwarf signals.

For practical reasons it was necessary to avoid
the locking of the signal switches in thrown posi-
tion (track locking) for movements in connection
with shunting work. The locking of the points
by individual locking of the point switch was,
however, arranged in all cases where the signal
is passed by vehicles when the switch has been
thrown. If a signal switch i1s thrown back before
the signal has been passed there is of course a
certain risk if immediately afterwards the points
are thrown over from the signal cabin without the
staff having ascertained whether the stop signal
has been obeyed or not. For the groups of points
situated far from the signal cabin special time
relays have been provided in connection with the
signal switches. These time relays will hold the
points of the signal section locked for a certain
time after the signal switch has been thrown back.

8123 Fig. 4. Welding of the connections at the
rail joints.
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In the group near the signal cabin, where there
was a great need for liberty of motion, this delay
was not introduced. The suitable time for throw-
ing back the signal switches when shunting is
determined by the shunting staff in accordance
with general orders.

Communication Arrange-
ments.

The Stockholm C interlocking system 1s of the
master type. The operation of the signals is thus
commanded by the interlocking system. For the
information of the platform staff, particularly the
train dispatcher, special platform signals have
been installed, which indicate when a train is
arriving or when the road is clear for departing
trains. Arrivals are indicated by a red light to-
wards the platform and departures by a green light:
the latter indicates by its position in the signal
to which track the road is leading.

In order to call the attention of the signal cabin
when a train 1s ready to start there are press-
buttons on the platforms connected with signal
lamps in the track diagram in the signal cabin.
The signalling staff need therefore not clear the
roads earlier than is absolutely necessary.

Communication between the signal cabin and
the train dispatcher is carried on by the telephone.
For information between the signal cabin and the
staff in the yard there is a special telephone
system with loud-speakers and microphones in the
signal cabin, so that calls can be exchanged
without interruption of the work at the interlock-
ing switchboard. There 1s also a special signalling
telephone system for giving orders to the engine
crews on trains that have been stopped at the fix
signals on the line.

Connecting-up the Interlocking
System.

The interlocking system was put in service in
three stages. On the night of March 16th to 17th
all devices on the lines north of Stockholm C were
switched on, by which 21 machine driven points,
12 locking devices, 54 signals with 37 track cir-
cuits were put into service. The work had been
prepared during the four previous days, and dur-
ing this time the old section-blocking system and
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the signal cabin at Tomteboda were put out of
service and replaced by telephone information and
personal inspection of the roads.

On the night from March 2oth to 21st the
signal cabin at Mailarstrand and the lines south
of Stockholm C were switched on, by which 7
more points operated from the central signal
cabin, the interlocking of the pivot-bridge and 17
signals were put in service. The old safety system
was kept in service all the time and was not dis-
connected until after the last train of the z2oth.
The work was rather difficult as the electric
circuits at Stockholm South had to be rearranged
in a few hours of the night.

At this time there remained at Stockholm C 8o
point-machines, 127 signals and g4 track circuits
to be switched on. The signals and the track
circuits had been completed previously as well as
about 20 points which were not in use at this time
or which could be thrown over by hand-levers.
The remaining 60 points were connected in four
hours of the night from March 24th to 25th. The
complete system was in service for the first train
of the 25th. Fifty-seven men took part in the
connecting work, and these were divided in two
gangs with written instructions regarding what
each man had to do.

The signalling staff had previously received
careful tuition and had been trained in practice
for a few weeks. During the training the signalling
with the dwarf signals was carried on as if the
system was already in service but the points were
still operated in the old manner. The shunting
and engine staff were ordered to respect also the
new signals. Two signalling systems were thus
in service during the training time.

As a result of this training the switching-over
from the old to the new system was done without
any sudden change and the work went on as usual.
The only difference was that the old signals and
signal cabins were put out of service from March
25th, when also the operation of the points was
taken over by the interlocking system.

Cost of the System and
Reduction of Staff.

A summary of the cost of installation of the
point and safety signalling system at Stockholm C
with lines to Huvudsta, Solna and Stockholm
South is given below.
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Material.
1. Interlocking machine, track diagram, relays,

signals, operating machines for points and

street barriers, transformers, condensers,

rotary converters and rectifiers, switch-

boards, telephones and installation material 505 coo
2, Underground cables, cable fittings and con-

NECtNG WIr€ L.....iiiiirienieininreiieneeianns 155 coo

3. Tools and parts for provisional arrangements 16 000 626 ooo

Wages.

4. Fitting, excluding work on cables (80 coo
hours at Sw. Kr. 1:80) ....ooovvvvvineeenns

5. Laying and fitting of cables (44 000 hours
at Sw. Kr, 11 75) i

6. Supervision of the work, watchmen, stores,
provisional arrangements, holidays, illness,
ete, (50 000 hours at Sw. Kr. 1: 70} ......

144 000

77 o000

85000 306 coo

Buildings.

7. Signal cabins . ...
Total Sw. Kr, 1042 000

Two thirds of the total cost, Sw. Kr. 1 042 000,
1s represented by material and about one third by
wages paid by the Swedish State Railways direct
to fitters and workers. The average wages have
been Sw. Kr. 1:75 per hour; this average in-
cludes piece-work, over-time and night work as
well as the wages of fitters with special qualifi-
cations.

If each point, scotch block, signal, operating
machine for street barriers and interlocking de-
vice for swing bridge is considered as a unit
there are 464 units in the whole system, and the
installation cost per unit was Sw. Kr, 2 250. For
purposes of comparison it may be mentioned that
the Gothenburg system with 216 units cost Sw.
Kr. 464000 or Sw. Kr. 2 150 per unit.

The changes in staff due to new safety system
are shown in the table below.

60 coo

| | Stafffor train dispatching, sig-|
nalling, engine shunting and
maintenance

:Reducvi In-

| tion | crease |

]

Before | Now

Traffic department ;

Tomteboda Ovre .. ...
| Karlberg... .....ocoovvirivieeiens
| Stockholm C:

ISigrm.l cabin I (Sabbatsberg)...
| Signal cabin 1T
| Signal cabin IIT
| Signal cabin IV

=~
e L

+= alﬂ\.n
I
- a(.nl\.ﬂ

|
| Eastern Yard
| Western Yard

4
.......... 13
| New signal cabin —
| Southern end of the yard ...... 3
Northern train dispatcher’s room, 6

5
7
6

oot
I =
|

Lo n vl ™~
-
|~

Southern train dispatcher's room
| Miilarstrand

L

Line Department: |
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The saving of staff thus amounted to 20 men
on August 1st 1933, which corresponds to about
Sw. Kr. 80000 per annum. A calculation of in-
terest regarding this saving is given below.

It should be observed that the staff is to work
to the time table of May 15th which was intro-
duced only about a month after the system had
been put into service. On account of the un-
certainty as to what influence the system would
have on the work the staff will probably be too
large rather than too small. When the staff is
fully trained it will probably not be necessary to
have 17 men in the new signal cabin, which means
6 or 5 men per gang. This staff can then probably
be reduced by 4.

Annual cost
Increase Decrease

4.24 % interest on Sw. Kr, 1042000 ......... 44 200 —
Consumption of electric power ..................

Cost of material for maintenance.................. — =
Cost of staff for operation and maintenance .. — 80 ooo

Total Sw. Kr,

50000 80000

The annual profit with the reduction of staff
by 20 men already made is Sw. Kr. 30000 and
in addition an increase has been obtained in traf-
fic capacity and safety.

Eight men remain of the 13 men at the Western
Yard: of the work carried out previously there
is only left the coupling of the engines when
shunting, while all inspection of roads, throwing-
over of points and signalling has been eliminated.
In the Eastern Yard and at the southern starting
points there are 6 men in all for the same kind
of work with the shunting of the engines; the
effective work of this staff during an 8 hours’
shift can probably be counted in minutes. By a
better organisation of the work and by spreading
more widely over the yards, the whole staff for
shunting engines can probably be reduced by at
least 6 men more. This reduction is relatively
small in view of the fact that there are 3 shunting
engines with corresponding shunting gangs work-
ing in the yard, costing about Sw. Kr. 360000 a
vear. Also for these shunting groups the im-
proved arrangements for the operation of points
and signals will have brought about a higher effi-
ciency which after some time should make further
savings possible.

Other figures in the table that are worthy of
note are those relating to train dispatchers. Ac-
cording to the table the same number of staff as
before is used though the work connected with
the station-blocking apparatus has been eliminated
and the responsibility for keeping the lines clear
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has been transferred to the automatic equipment.
By combining the two train dispatcher’s offices in
one, two assistants will be saved. By relieving the
train dispatchers of certain kinds of routine work
such as giving starting signals to local and empty
trains, it should be possible to reduce the number
of train dispatchers from 7 to 4.

Even at Stockholm South, Tomteboda Ovre
and Karlberg it will be possible to make certain
reductions. In addition to the reduction of 20 men
already made, as stated in the table, a further re-
duction of 14 to 15 men will be possible when all
facilities for rationalizing the work are utilized.
The savings for amortization of the installation
cost, which 1s Sw. Kr. 31000 at a reduction of
20 men, will increase to three times this amount
with a reduction of 15 men more.

Amount of Traffic.

Fig. 5 gives in graph an indication of the train
frequency on the train tracks and the adjoining
lines of Stockholm C. The diagram gives the
ordinary traffic on the day of the week when
traffic is at its heaviest. The number of arriving
and departing trains on the adjoining lines is 445
in all, of which 270 are passenger trains and the
remainder consists of freight trains, empty trains
and single engines.

In addition to these trains there are a great
number of shunting movements, which are carried

-

X128 Train frequency on the tracks and adjoin-
ing lines at Stockholm C.

out on the train tracks of Stockholm C without
reaching the lines. The number of such shunting
movements is about 825 per day, according to the
shunting plan of Stockholm C. A new shunting
movement is counted after each change of direc-
tion or road, so that for instance a shunting
movement requiring one drawing-out and one
reverse movement is counted as 2 movements in
the above figure. Shuntings on the parking lines
are not included in the above figure, which refers
only to movements on the tracks operated from
the signal cabin.

Fig. 6 shows a plan of the utilization of the
platform tracks during the day. From the plan
it may be seen that practically all traffic is car-
ried on between 4 a.m. and midnight. During this
time there are thus more than 1200 train and
shunting movements in the interlocking range,
i.e. an average of one movement a minute.
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X 7048 Fig. 6. Plan of the utilization of the platform tracks at Stockholm C.

The tracks are represented by horizontal lines and the hours by vertical lines.

The presence of a train or an engine on the platform tracks

is indicated by heavy block lines, the ends of which indicate the time of arrival or departure of the vehicle from the track. The figures at the
ends of these lines indicate the time of arrival and departure in case the movement is made as train.
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AUTOMATIZATION OF
RURAL DISTRICTS —

WITH SPECIAL REGARD TO
CONDITIONS IN DENMARK.

A brief summary of the lecture given by Tele-
fonaktiebolaget L. M. Ericsson in Copenhagen
on February 15th 1934 is here given. The lec-
ture was delivered at the invitation of the Elec-
trotechnical Section of the Society of Danish
Engineers, in view of the present project for
automatization of rural districts in Denmark.

At the present time no technical difficulties are
involved in automatizing the whole telephone
system of a country so that each subscriber may
set himself up a connection with any other sub-
scriber in the country. Practical and economical
reasons. however, prevent such projects being
realized. Call numbers of subscribers would be-
come long and complicated, and, in addition, the
automatization of long interurban lines could
hardly be an economic proposition. For the
present it is therefore advisable to be content
with automatizing the trafiic inside the various
telephone areas and between adjoining areas and
perhaps also, on certain important traffic routes,
between the centres of areas that are not adjacent.

Number System.

The most suitable number system for the auto-
matization of great districts will be a system with
This system requires
that only the subscribers in one local system,
which may be composed of one or more exchang-
es, are given call numbers in the same number
series, When setting up a connection to a sub-
scriber connected to an automatic exchange out-
side the local system of the caller two or three
digits forming the direction number are dialled
before the subscriber's number. The direction
number indicates to which local system the desir-
ed subscriber belongs. This number system is
also the one more nearly approaching the system
employed in manual telephone service, the name
of the place in the manual system being replaced
by the direction number in the automatic system.

open direction numbers.
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X 1267 District automatized on the transito system.

Ti—Ts are transito exchanges which switch through the traffic between
the exchange groups, which are indicated by the exchange numbers.
The exchange groups consist of a junction exchange and the terminal
exchanges connected to it.
The arriving automatic traffic from other districts is switched through
by the transito exchange Ta, and the long-distance traffic by the
the long-di exch IS.

Rate System.

When automatizing interurban traffic the
charging of the calls must also be carried out
automatically. The junctions are therefore pro-
vided with time-zone counting devices, which are
adjusted automatically in various ways in accord-
ance with the connections set up and emit to
the subscribers’ meters a number of impulses cor-
responding to the length of the line and the
number of call periods.

If the local rate is of such a nature that the
charges are a linear function of the number of
calls made, both local and interurban calls may
be recorded by the same meters. To make such
a method of charging possible in Denmark would
require alteration of the present rate system. If
for some reason or other it is not desirable to
make the local and interurban rates dependent on
each other, each subscriber’s line may be provided
with two meters, one for local calls and one for
interurban calls,

Lines.

One of the conditions necessary for carrying
out automatization of rural districts is that there
is a sufficient number of junctions between the
different local line systems, so that cases when
calls cannot be put through on account of lack of
junctions will be the exception.

From the above it might be supposed that the
automatization would call for an increase of the
number of junctions. However, since it is possible
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to connect the junctions in groups in an auto-
matic system, ensuring better utilization, and to
install small automatic exchanges at places where
it would not have been economic to have manual
exchanges, the number of junctions available will
often be found sufficient for automatic traffic.
In this way the subscribers’ lines may be made
shorter and lines rendered superfluous may thus
be used as junctions between the exchanges.

The Transito System.

In the Ericsson system for the automatization
of rural districts, the transito system, the districts
are divided into two groups of line systems: ex-
change groups and transito line systems. An
exchange group comprises one or more exchanges
between which the traffic is carried on without
direction numbers. This group of exchanges is
connected to the nearest transito exchange over
one single group of junctions. A transite line
system comprises several transito exchanges,
which carry on the traffic between different
exchange groups. No subscribers’ lines are con-
nected to the transito exchanges. The interurban
exchanges are connected to the transito exchanges
and are thus in connection with the whole district.

By this radical division of the rural automatic
system into two systems the local exchanges may
be planned and built perfectly independent of
other local exchanges and without regard to the
intercommunication between them. This is of
very great importance since the modernization of
one district may be carried out in stages as local
conditions permit, without disturbance of the
traffic.

The transito exchanges are provided with re-
gisters which receive the digits dialled by the
subscribers and repeat them to other exchanges.
Hereby the number of direction numbers required
depends only on the number of exchanges or local
systems between which automatic traffic is to be
performed. In decade systems one digit is required
for each stage of connection.

Any number of transito exchanges may be con-
nected in series. All transito exchanges being
equal it is unnessary to block junctions to the
main exchange of the district if these junctions are
not to be included in the connection.

The junctions connected to a transito exchange
may operate with DC or AC impulses.
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Local Exchanges.

Ericsson have evolved several systems for the
automatization of exchange groups, these systems
varying in design according to the number of
subscribers in the particular area.

For small exchange groups consisting of one
junction exchange and a number of terminals,
there are two types of switchboards. In both types
of switchboards 25-line step-by-step operated
rotary selectors are used. At the terminals thev
are operated by the subscribers’ dials; at the junc-
tion exchanges, on the other hand, they are ope-
rated by registers which are also designed for
repeating the received digit impulses to the ter-
minals.

Both types of switchboards are provided with
fault-signal transmitters, by means of which all
faults of importance are signalled to the nearest
supervised exchange. The terminals are made so
that a short-circuited line is disconnected from
the cord circuit after a certain interval,

Automatic systems with 500-lines’ selectors are
used for exchanges of more than 300 subscribers.

Automatic Exchange for
LB Systems.

The aforementioned exchanges operate on the
CB system which requires better insulation of the
subscribers’ lines than exchanges on the magneto
system. On automatization for the CB-system the
subscribers’' lines will often need alteration, which
involves considerable expense.

To avoid this Ericsson have designed an auto-
matic magneto system that can operate over lines
of inferior quality.

The exchanges built on this system operate
according to entirely new principles, and a brief
description might therefore be of interest (for
further information we refer to the article » Auto-
matic Telephone Exchanges for LB-Systems» in
the Ericsson Review No 4, 1933).

When the setting up of connections is carried
out without the aid of the operator the existing
magneto telephones must be provided with dials,
and these can be added to the instruments without
any other alterations being necessary.

The subscriber calls the exchange in the ordi-
nary way by turning the magneto; 50 cycles” AC
is then emitted from the exchange over the sub-
scriber’s line. The AC is heard by the subscriber
as a dialling tone.
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Impulsing is carried out by the subscriber in-
terrupting the AC by means of his dial, and DC
is never connected to the subscribers’ lines. Con-
sequently, transforming and phantoming is pos-
sible on the subscribers’ lines. Both single and
double lines may be connected to the switchboard.

The calling is by means of intermittent ringing
current. When the called person answers, the
ringing is interrupted and automatic metering is
carried out in the usual manner.

When a call has been finished the subscribers
give clearing signals by turning their magnetos:
the circuit is then immediately disconnected.

In order to prevent a cord circuit being blocked
when the subscribers on replacing their microtele-
phones have omitted to give clearing signals, a
special device has been introduced which at inter-
vals of about one minute checks whether a con-
versation is going on or not. Thanks to this ar-

rangement a cord circuit cannot remain blocked
for a longer time than one minute after the micro-
telephone of the calling party has been replaced
even though no clearing signal has been given.

Party-Line Systems.

In order to make party-line traffic possible in
automatic systems Ericsson have evolved several
party-line systems; secret and non-secret twin
lines, party-line switchboards for 8 lines, and
selective-calling lines.

In all these systems ordinary CB-telephones are
used. Calls to and from the party-line subscribers
are made as usual by means of directory numbers.
Automatic intercommunication between the dif-
ferent subscribers of one party line may be ar-
ranged in all these systems.

0. Siewert & C. Berglund.

AS call finder

FS junction selector
55 cord-circuit selector
LV line selector

RY direction selector
REG register

00 direction number

Diagram of three exchange groups and one fransito exchange for switching over the traffic between the groups.
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New Ericsson
Exchanges
in Norway

Fredrikstad Telefon Co., which
celebrated its fiftieth anni-
versary last autumn, put its
new automatic telephone ex-
change in to service on No-
vember 5th 1933, and a few
days later, in the night of
November 18th to 19th, the
new automatic exchange at
Moss was switched on.

These two exchanges have
been built on the Ericsson
system by A[S Elektrisk Bureau,
which has given the following
description of the new ex-
changes.

The Fredrikstad Automatic
Exchange.

On November 1st 1883 Fredrik-
stad Telefon Co. started with 66 sub-
scribers. The original small switch-
board served until 1897 when an ex-
change for 600 subscribers
supplied by A/S Elektrisk Bureau.
From this time on the system ex-
panded rapidly and 6 years later the

was

same furnishers supplied a new ex-
change for 1 100 subscribers with
the
2 500 subscribers.

possibility of taking nearly

Through a long series of years
Fredrikstad Telefon Co. have been
looking forward to the thorough mo-
dernization that has now been car-
ried out. The line system of the
town has been rebuilt as an under-
ground cable system and in adjoin-
ing districts the line systems have
also been modernized. The large
new building, into which the com-
pany has moved, is situated in one
of the principal business strects of
the town, the position having been
chosen by the company so as to ob-
tain the greatest possible economic
advantage the premises. The
ground floor is arranged as modern

shops, the first and second floors

of
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are let as offices and apartments,
and the company occupies the whole
of the third floor and the basement;
the new automatic exchange, equip-
ped for 2 500 lines, has been instal-
led on the third floor in a light and
airy room of about 165 m® An ex-
has
been evolved so as to prevent the

cellent noise-killing insulation
noise from the automatic equipment
disturbing the other occupants of
the building.

An automatic exchange for the
Selbakk rural district was put into
service at the same time as the main
exchange. This exchange which has
been AlS
Elektrisk Bureau, has equipment for
200 subscribers and may be extended
to 1000 lines; it has been supplied

also manufactured by

with supervisory devices in connec-
tion with the main exchange to such
an extent that it may operate per-
manently without superyision.

The Moss Automatic
Exchange.

Moss Telefonanlegg have erected
a new and practical building for the
new automatic telephone exchange,
situated near the new market of the
town. The ground floor is let as of-
fices. The selector room which is
very light and spacious and the of-
fice of the company are housed on
the first floor. The watchman of the
exchange lives on the second floor,
which stands further back than the

The selector room in the Fredrikstad exchange.

ground and first floors. Garage,
workshop and a room for the reserve
power plant are to be found in an
outbuilding in the large yard of the
house.
In the

main distribution frames for 1 800

selector room there are
lines with carbon lightning arresters
and fuses, bays with line and cut-off
relays, line finders, group and final
selectors There is
room for extension to about 4000
A combined switchboard for

and registers.
lines.
traffic supervision and testing has
also been installed.

The power plant consists of two
storage batteries of 24 V with a ca-
pacity of 288 Ah and two motor ge-
nerators, producing 100 A at 24—
36 V. For use on breakdowns in the
works a
Penta motor has
coupled direct to a three phase ge-
nerator for 15 kVA at 220 V.

The exchange is in connection
with Oslo at night when the long-
distance office at Moss is closed, as
AC impulsing over the long-distance
lines to Oslo has been arranged. The
subscribers at Moss may thus set up
direct connections to the Oslo long-
distance office by means of their

electricity four cylinder

been installed

dials.

Moss Telefonanlegg has substa-
tions at Ride, Rygge, Svinndal, V-
ler and Larkollen, and these ex-
changes are also to be automatized.

T. Lunde.

ERICSSON REVIEW



Photo-Electric

Burglar-Alarm

System

Photo-electric cells, which are
commonly used for talking
pictures and television, are
used also in other ranges of
modern technics as funda-
mental elements for accurate
measuring, supervisory and
remote-control arrangements,

The new Ericsson burglar-
alarm system with phofo-elec-
tric cells is described below.
At the present stage of techni-
cal development it constitutes
the best automatic protection
against burglary for apart-
ments or whole buildings.
Banks, offices where money
or other valuables are kept,
museums, libraries, shops —
especially jeweller's — facto-
ries, private houses in exten-
sive grounds, etc. are by the
Ericsson photo-electric system
provided with a means of
profection against burglary
that even the most scientific
burglar is incapable of avoid-

ing or rendering harmless.

Main Principles.

A small projector, the transmit-

ter, sends out a cone of rays to-
wards a cell sensitive to light, the
receiver, which
electric circuit.
electricity
light. If the ray of light is inter-
rupted, be it only for a moment, by
a person or a thing coming in its
path, the circuit in which the cell is

inserted is broken, and an alarm

is inserted in an
The cell conducts
to

only when exposed

Or supervisory arrangement is put
in operation. The ray of light
between the transmitter and receiver
may he directed to and fro by a
number of mirrors, and in addition
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Photo-electric burglar-alarm plant.

Left the transmitter, which is connected to the mains over a transformer; right the receiver with

the

it can he made invisible to the hu-

man eye by the provision of a filter

on the transmitter.

Design.

The Ericsson photo-electric burg-
lar-alarm system is made up of the
following parts: transmitter, mirror,
receiver, amplifier and alarm appa-
ratus.

The transmitter, Fig. 1, consists
of a black-enamelled tube in which
the adjustable projector lamp, the
the the filter

The transmitter rests

diaphragm, lens and
are mounted.
on a universal joint with adjustment
screw. The bottom plate of the
universal joint may be fixed to a
horizontal base or to a wall by means
In this way the

be

of three screws.

transmitter can fixed in

direction and

any

desired locked by

means of the adjustment screw. On

amplifier; center the alarm apparatus; top left the mirror.

account of its small dimensions —
the lens opening of the transmitter
is only 6 em — the apparatus is
very suitable for mounting inside the
door of a cupboard or in a wall
The transmitter i1s connected di-
rect to AC mains over a small trans-
former, If there is only
DC the

connected to a rotary converter.

Fig. 2.
available,

15

transformer

X 68

Fig. 1.

The transmitter.
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X 3166 Fig, 2, The transformer.

The light filter placed in front of
the transmitter lets through infra-
red rays only, which are invisible
to the human eye.

The mirror is shown in Fig. 3.
[t is mounted and adjusted in the
same manner as the transmitter.

The receiver is shown in Fig. 4;
in appearance it is like the trans-
mitter. In addition to a very rapid
system and a diaphragm it
contains the principal element of the
photo-electric alarm system, i e., the
photo-electric cell.

The cell consists of a glass bulb

lens

filled with a rare gas and containing
two electrodes. The cathode consists
of a layer of alkali metals on the
glass wall and the anode of a nickel
The cell is under
tension from the mains through the
amplifier. When the

illuminated no current

wire. always

cell is not
can  pass
through it, the cathode and anode
being insulated from each other by
means of a space filled with a rare
gas. On the the
cell 1is are
emitted from the surface of the ca-
thode
On illumination an electron current

other hand when
illuminated electrons

and absorbed by the anode.

X 3169

Fig. 3. Mirror.
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is set up between the cathode and
the anode, and this current is fed
to the amplifier to be amplified to
the necessary degre.

The receiver can be adjusted with
high accuracy to the bunch of rays
from the transmitter or the last of
a series of mirrors by, means of
its optical system and diaphragm.
The sensitive range of the receiver
is limited to 1 to 2°. The receiver
therefore not be actuated by
light from any other source than the
transmitter to which it is adjusted.

The

manner

can

receiver 1s mounted in the
described above for the
transmitter and the mirrors.

The amplifier, Fig. 5, is protected
by a cover of black enamalled sheet-
iron and contains arrangements for
amplification and the operating relay
of the system.

The current produced when the
photo-electric cell is illuminated is
amplified 1n the amplifier to the
necessary degree for actuating the
operating relay. In principle this is
attained as is shown in the diagram,
Fig. 6, by the photo-electric cell
heing connected in series with a resis-
tance of about the same value; when
the cell is illuminated the potential
is altered at the point where the re-
sistance is connected to the cell. The
variation of tension produced in this
manner is fed to the grid of the
amplifier valve and influences the
anode current of the valve so that
the armature of the operating relay
inserted in the anode cirenit is kept
attracted when the cell is illuminat-
ed. When on the other hand the cell
is not illuminated the armature of
the operating relay is released.

The accurate adjustment of the
amplifier i1s made once for all by
means of the adjustment screw be-
longing to the potentiometer placed
on the side of the apparatus. In or-
der to facilitate this adjustment the
terminal strip on the bottom side of
the amplifier is supplied with a test
jack, to which a measuring instru-
ment for accurate measurement of
the anode current may be connected.

The operating relay of the appa-
ratus contains the necessary con-
tacts for various applications of the

X367 Fig. 4. The receiver.

photo-electric system. Further, va-
rious additional devices may be con-
nected to the terminal strip of the
apparatus and consequently the sys-
tem has a wide range of use.

Like the transmitter the amplifier
is fed from the mains. It is built
as a universal amplifier, 1. . it may
be connected to AC or DC mains.

The alarm apparatus, Fig. 7, con-
tains, in addition to the main and
battery switches, a neon lamp which
indicates whether the apparatus is in
circuit, a milliammeter for the super-
vision of the closed circuit battery,
test button for detecting leakage,
alarm key and alarm bell. All the
parts are built into the apparatus
along with terminals for one extra
alarm circuit. The apparatus is of
the same dimensions as a wall tele-
phone of ordinarry type.

From the terminal strip on the
bottom side of the alarm apparatus
circuits are drawn to amplifier, clos-
ed-circuit batterv and mains and fur-
ther to alarm apparatus, which may
be placed in other rooms, outside the
house of in the nearest police sta-
tion. In addition, there may be con-
nected a loop including door and
window contacts, installed according
to older burglar-alarm systems, or
else a loop including thermo-con-
tacts, placed in different parts of the
building in order to provide automa-
tic fire alarm.

Operation.

The system is in service during
hours when the rooms or buildings
are left without guard. It is put in
operation in a very simple manner

by connecting the transformer or
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X 3l

Fig. 5. The amplifier.

Top left, over the amplifier valves, the operating relay.

rotary converter to the mains and
switching on the main switch of the
alarm apparatus. The system func-
tions in the following manner (see
Fig. 6).

From the transmitter is sent out
an invisible bunch of rays which is
reflected towards the receiver by
mirrors placed at different heights
and positions. The current produced

in the receiver is fed to the ampli-

To extra
alarm bells

-

X 3165

Fig. 6. Diagram of a
photo-electric burglar-alarm plant.
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fier and from the operating relay to
the which
be installed for instance at the door-
keeper’s. In addition there may be a
circuit from the alarm apparatus, to

alarm apparatus, may

an alarm bell outside the building
or direct to the nearest police sta-
tion.
When a
protected by this invisible bunch of
rays, he is bound to interrupt the
rays at some point; this will actuate
the alarm the door-
and the alarm bell outside

person enters a room

apparatus at
keeper’s
the building. If in addition there is
a circuit to the police station alarm
is also given there, and on an illu-
minated board it may be seen where
from. The door-

the alarm cames

keeper and the police station are
thus informed the moment a burglar

enters the protected room or house.

Advantages.
The advantages of the system are
briefly as follows:

Reliability.

The system operates according to
the principles of closed cireuit cur-
rent, 1. €., that any intentional or
unintentional influence such as inter-
ruption of the lighting current,

alteration of an apparatus or mirror,
cutting of wires, short-circuit, etc.
will immediately raise an alarm.
As mentioned above the alarm ap-
paratus has its own batteries and is
therefore unaffected by a break-
This 1s also the
case with the alarm apparatus at the

down in the mains.

police station. The alarm system can
only be switched off by the proper
persons, otherwise alarm signals will
immediately be given.

The bunches of rays may be di-
rected so that a person will not be
able to
tween them. Consequently, the sys-

creep below, above or be-

tem is a protection not only against
entrance by doors or windows, but
also through walls, floor or ceiling.

The light of the transmitter can-
not be replaced by other light such
as the burglar’s flash-lamp. As has
already been said the receiver is of
such a design that it is sensitive
only to the source of light to which
it 1s adjusted.

Further the sensitivity of the re-
ceiver is adjusted so that small
objects such as insects which may
come in the way of the rays will
not raise an alarm.

Simplicity.

No barring arrangements, door or
window contacts, etc. are necessary
for the new system. The bunch of
rays proper bars the room.

The whole system is designed for
mains supply. The switching on and
off is made by means of three swit-
ches.

x #84. Fig. 7. The alarm opparatus.
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When switched on the system ope-
rates without interruption and needs
no supervision.

Adaptability.

The position of transmitters, mir-
rors and receivers can be altered any
time.

Ordinary decorative mirrors or
polished metal surfaces may be used
4s mirrors.

The system can easily be installed
out of doors, for instance in the
grounds of a villa. The functioning
of the system is not disturbed by fog
or falling snow.

window contacts of
existing burglar-alarm systems may
be connected direct to the alarm ap-
paratus. Thermo-contacts in various
rooms may also be connected to the
alarm apparatus which
serve both as burglar alarm and as
automatic fire alarm.

Door and

can thus

Party Line
Telephones
in Hungary

In the article »Party line tele-
phones in Hungary»! in the Ericsson
Review No 3, 1933, it was stated
inter alia, that the problem of con-
necting two instruments to one line
had been solved in a uniform way
for all existing systems of operation
in Hungary. After this article was
written the Royal Hungarian Post
Office decided to introduce party
line subscriptions, and in connection

') Due to a printer's error, the second
paragraph of this article stated that the
first selective-calling systems were in ser-
vice in Switzerland since 1932 instead of
1922,

30

Invisibility.

The infra-red rays are invisible to
the human eye. All the apparatus
may be hidden.

Quality.

The pictures show the practical
construction and the high quality of
all parts of apparatus. The optical
apparata are manufactured by Viso-
mat A/G in Leipzig which is one of
the leading companies in this line.

Small Maintenance Cost.

The system is designed so that the
transmitter lamp, the photo-electric
cell and the amplifier valve operate
at a low tension. This ensures a long
and uniform life time for these parts.
Under ordinary conditions these ele-
ments require changing only once a
year. The power consumption of the
whole system is not more than that
of an ordinary bulb lamp. The cost
of operation and maintenance are

with this they ordered 160 relay
boxes from the Ericsson Magyar
Villamossagi R. T., Budapest; these
relay boxes were delivered in April
1933. On account of the increasing
public demand for party line sub-
scription additional orders for 810
relay boxes have been placed up to
the present, the greater part of
which have already been delivered.

Twin lines have now bheen con-
nected to the automatic system of
Budapest and to CB and magneto
exchanges in several towns in Hun-
gary. The Post Office have supplied
the additional equipment for the ex-
changes.

In the above-mentioned
was also described an experimental
installation in the Kaposvir CB ex-
change, built as a selectiye-calling
system so arranged that outgoing
and internal communications over
the main line were established by

article

thereby kept within a very reason-
able figure.

Taking into account the great
distance and areas that may be pro-
tected by means of a burglar-alarm
installation on the system described
above, the cost of this system com-
pares very favourably with older
systems.

Neither for supervision nor for
operation does it require skilled
staff.

Flexibility.

The Ericsson photo-electric sys-
tem may be provided with additional
equipment to enable it to be used for
many other purposes than burglar
and fire alarm. Examples of such
uses are automatic counters, automa-
tic door openers, installations for
the automatic switching on and off
of shop window lighting when per-
sons pass, apparatus for the auto-
matic supervision of machine tools,
etc. F. wvon Meissner.

operators using dials. It was pointed
out that great advantages might be
gained if the selective calling system
were made so that the party line
subscribers could be served in the
same manner as ordinary subscri-
bers. Such an alteration of the Ka-
posvar installation was carried out
in April 1933, and in January this
year the Royal Hungarian Post Of-
fice reported in a letter to Ericsson
that since its installation the system
has operated in a perfect manner
and that it fulfils the requirements.

The fundamental idea of the Post
Master-General, Mr. Alexander Lc-
deczy, that party line subscribers
should have the same answering and
multiple equipment and be served in
the same manner as ordinary sub-
seribers, has thus been realized for
both twin lines and selective calling
lines by the installations now carried
out in Hungary.

ERICSSON REVIEW



Loud-Speak-
ing Intercom.
Telephones

A description was given in
the Ericsson Review No 3,
1933 of a system of loud-
speaking intercom. telephones
evolved byEricssonTelephones
Ltd., London-Beeston.

Extensive experiments and in-
vestigation for the design of
material of this kind have also
been carried on inthe Ericsson
laboratories in Stockholm.
This investigation has resulted
in a series of apparatus on
the development of which
great care has been taken
not only in respect of the
electric properties of the sy-
stem but also in respect of
the exterior of the apparatus.

The following main points have
been kept in view in regard to the
construction of the Ericsson loud-
speaking intercom. telephone system:

1. the system must be of such a
design that the instruments of the
system are simple and convenient to
operate, or, in other words, the ne-
cessary operations must be as few
and take up as little time as pos-
sible;

2. amplifiers or other complicated
apparatus should not be used. All
electric and mechanical details must
be of such a construction that points
where faults are liable to occur he
limited to a minimum;

3- the current consumption must
be small. In this way the requisite
batteries will have a long life, and
the be
cheap in operation and require little
supervision;

consequently system  will

4. transmission must be good, 1. e.,
the received speech must be perfectly
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clear and distinct both in loud-spea-
kers and extensions, even if loud-
speaker and microphone are placed
in a fairly large room;

5. conferences must be possible;
the manager must be able to talk
to several subordinates at a time,
and the latter must also be able to
talk to each other;

6. the calls must be secret so that
they cannot be heard at other ex-
tensions than those engaged in the
conversation;

7. all apparatus should be design-
ed with a view to an attractive ap-
pearance, so that they might form
not only a practical but also a deco-
rative part of office equipment.

The following description of the
design and functioning of the Erics-
son loud-speaking intercom. tele-
phone system shows that all these re-
quirements have been well fulfilled.
The apparatus thus constitutes a va-
luable contribution to the auxiliaries

Fig. 1. Master station with loud-speaker.

for the
lization of office work.

simplification and rationa-

Design.

The Ericsson system consists of a
master station with loud-speaker and
microphone and side stations of va-
rious kinds.

The master station, Fig. 1, has a

very attractive up-to-date appear-
ance. It consists of a case of red-
dishbrown polished birch mounted

on a nickel-plated frame of welded
steel A key with a corres-
ponding indicator for each side sta-
tion is fitted at the front of the
apparatus. Up to 20 side stations
may be connected to a master station.

Other parts such as transformers,
DC bell, relay, etc., are fitted inside
the case. All parts are easily acces-
sible. The case is fixed to the frame
by means of four screws.

The moving-coil loud-speaker has

tubes.

a permanent magnet and reproduces
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Fig. 2.

the speech in a pure and undistorted
manner. It is fitted in a case, Fig.
2, of the same material and colour
the master station.

A special microphone has been
designed for this system; it can pick
up and reproduce correctly even
comparatively feeble speech, no
matter what part of the manager’s
room the speech comes from. The
microphone is fitted in an attractive
cover of wood, Fig. 3, similar to
the loud-speaker case. Immediately
below the microphone, which is pro-
tected by a neat grid, there is a
warning lamp which lights up as
soon as one of the keys of the master
station has been thrown.

Another design of microphone,
which in this case is fitted in a
cover of soapstone, with a frame of
dull nickel-plated brass is shown in
Fig. 4. The warning lamp is placed
at the top right-hand corner.

The loud-speaker and the micro-
phone are connected with the master
station, and this set with the wall
fitting, by flexible cables covered
with black artificial silk. The wall
fitting has a cover of black-enamell-
ed sheet-iron and contains all termi-
nals of the master station.

das

The master station with the keys
must of course be placed within
arm’s reach, but the loud-speaker
may be placed anywhere in the room.
Fig. 1 shows loud-speaker placed on
top of the master station; in Fig. 2
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Loud-speaker.

it is placed on a bookshelf. The
microphone may with advantage be
placed on the writing-table so that
the warning lamp is visible. The
master station is suitable for use as
a telephone table, where for instance
the local and exchange telephones
may be placed.

There are two kinds of side sta-
tions:

The simple side instrument, Fig.
5, which can only be connected to
the intercom. system, is fitted in a
bakelite case of the small standard
type, described in the Ericsson Re-
view No 4, 1933. The instrument
contains a switch with an operating
arm, which is actuated by the micro-
telephone, DC bell for signals from
the master station and a press but-
ton with automatic release. The
bakelite wall fitting is of the Erics-
son standard type.

Fig. 3 and 4.

X i

As there is usually one more tele-
phone instrument, for instance that
connected to a private exchange, it
has been considered advisable to de-
sign a side station for connection
both to the intercom. telephone sys-
tem and to the private exchange.
The space that would otherwise be
occupied by the loud-speaking inter-
com. instrument is thus saved, and,
in addition, the cost of installation
is considerably reduced.

The combined side instrument,
Fig. 6, is also of bakelite, and the
exterior is similar to the Ericsson
standard telephone of the large type
(se Ericsson Review No 1, 1933).
This side instrument consequently
does not occupy more space than an
ordinary automatic telephone instru-
ment. The equipment consist of a
polarized AC bell for signals from
the CB central and a DC bell for
signals from the master station. The
latter bell is placed inside the instru-
ment and the former in a wall fitting
of black-enamelled sheet-iron, which
in addition contains the necessary
terminals. The instrument is provid-
ed with two press buttons, one red
and one white, and complete equip-
ment for connection with the master
station and the CB exchange.

Operation.

A side station is called by throw
ing the corresponding key in bottom,
or ringing position. As long as the
key is kept in this position the bell
of the side station will ring. When
the key is released it returns to
medium, or talking position, and
communication is obtained when the

Microphones, X 317

left in wood cover, right in soapstone cover.

ERICSSON REVIEW



microtelephone of the side instru-
ment is lifted if the instrument is of
the single type, or when the white
button is also pressed if the instru-
ment is of the combination type.

The speech from the side station
is reproduced distinctly and perfectly
naturally by the loud-speaker, and the
sensitive microphone transmits the
speech from the manager’s room to
the earphone of the side instrument.
Several persons in the room can thus
converse with the side station inde-
pendent of microtelephones.

The system may be used for con-
ferences if the desired number of
keys are thrown on the master sta-
tion. Communication between the
master station and all connected side
stations as well as between the lat-
ter may be arranged in this manner.

The conversation is secret, 1. e., it
cannot be overheard at any of the
other side stations unless additional
keys are thrown.

When the conversation is finished
the key is returned to top, or home
position.

The warning lamp beside the mic-
rophone lights up as soon as a key
is thrown. If after the conversation
has been finished a kev should not
have been returned to home position,
the lamp remains lit, indicating that
the conversation in the manager’s
room may be overheard.

To the left of the master station
there is an extra earphone, which is
connected when lifted, the loud-spea-
ker being disconnected simultaneous-
lv. In this manner a conversation

ERICSSON REVIEW

Fig. 5 and 6. Side stations,

left simple side instrument for connection to the intercom. system only, right combined instrument for connection to the public
exchange as well.

may be carried on with a side sta-
tion, without the other persons in the
room being able to hear the incom-
ing speech.

When a side station which is con-
nected to the intercom. system only
wishes to call the master station this
is carried out by lifting the micro-
telephone; the corresponding indica-
tor in the master station then shows
from which side station the call is
made. If the press button of the side
station is then pressed the bell of the
master station will ring. When the
key that corresponds to the indicator
is thrown the current through the
indicator is broken; the indicator re-
turns to home position and the side
station can converse with the master
station.

If the call is made from a side sta-
tion that is also connected to a CB-
exchange the white button is pressed
after the microtelephone has been
lifted; the indicator will then an-
nounce the call as in the previous
case. When the button is pressed to
its bottom position a signal is sent
out. When the microtelephone is re-
placed after the conversation has
been finished, the white button auto-
matically returns to home position.

On calls to or from the CB-ex-
change the microtelephone is lifted
and the red button pressed, after
which the instrument will be in com-
munication with the CB system.
When the microtelephone is replaced
the red button returns to home po-
sition.

X 1263

1f a side station is engaged in
conversation with one of the two
lines, signals from the other line will
arrive independent of this fact. The
lines cannot be joined up.

the
nager does not want to be disturbed
by the bell of the master station the
disconnected by a

If on certain occasions ma-

latter may be
press button on the left side of the
apparatus. The indicators will, how-
ever, announce the calls as usual,
and calls from the master station are
carried out as has been described

ahove.

Wiring and
Current Consumption.

Each side station is connected to
the master station by 4 wires; there
is an additional wire which is com-
mon for the whole system.

The combination side instrument
must of course also be connected to
the CB exchange.

The necessary electric power for
the system is supplied by three bat-
teries: one battery of 1.5 V and two
batteries of 4.5 V each.

All electric parts are designed so
that the current consumption will be
small; dry cell batteries can there-
fore be used with advantage. If bat-
teries with a capacity of 100 Ah are
used they will last for at least three
years at a call frequency of 30 three-
minute calls a day.

A. Petersén.
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Differential
Thermo-Contacts
for Automatic
Fire-Alarm
Systems

that have
occurred recently in various
countries are evidence that
even the most efficient means

The many fires

for extinguishing fires are
often of no value if these are
not detected atan early stage;
protection against fire must
therefore be concentrated on
preventing the spread of the
fire.

The best protection is obtained
by the use of automatic fire
alarm systems with thermo-
contacts sensitive to heat.
Systems of this kind have for
alongtime beenmanufactured
by Ericsson, and after a series
of accurate tests in practice
in several of the company's
works some new designs of
thermo-contacts have been
evolved, which answer the
most severe requirements res-
pecting sensitiveness and
reliability.

These new differential thermo-
contacts are manufactured on
two different systems, one
evolved by Telefonaktiebola-
get L. M. Ericsson, Stockholm,
and the other by Société
des Téléphones Ericsson, Co-
lombes.

X 5101
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A modern installation for auto-
matic fire alarm should fulfil the
following requirements in respect of
reliability:

rapid and reliable signalling,

instant signalling of line faults,
even of faults which do not prevent
alarm,

safety against false alarm, i. e,
against alarm signals given instead
of fault signals when complicated line
faults occur; this is of special im-
portance in systems provided with
arrangements for automatically cal-
ling a fire brigade.

Main Principles.

Selective signalling for fire alarm
and for faults may be obtained in
two different ways. In the system
developed by Ericsson, Stockholm,
two-wire loops are used for the ther-
mo-contacts, and, in addition, the
thermo-contacts are provided with
two normally closed contacts in-
serted one in each conductor. When
fire occurs the two contacts are
opened, and an alarm signal i1s then
obtained on the alarm board; when
faults occur — rupture, short-circuit
or leakage — the alterations of the
circuit are of another kind and a
fault signal, differing the
alarm signal, is then indicated.

In the system developed by Erics-
son, Colombes, in compliance with
French official requirements single-
wire loops are used, and the thermo-
contacts contain a contact which un-
der normal conditions short-circuits
a resistance built into the thermo-
contact. When fire occurs this
sistance is inserted in the circuit,

from

re-

and fire-alarm is given, while for
interruptions etc., the current is to-
tally broken which is indicated in a
special manner on the alarm board.

X e

The loops are under permanent
electric supervision, and all kinds of
faults, such as rupture or leakage in
a loop and short-circuit between the
wires of one or different loops, will
be indicated automatically on the
alarm board.

The lines composing the alarm
loops depart from the alarm board
as lead cables of two or more con-
ductors. QOutside the insulation each
conductor is provided with a tin-foil
band connected to the earth terminal
of the alarm board. Short-circuits
between two conductors cannot oc-
cur without at the same time two
tin-foil bands getting in contact, and,
consequently, fault signals for
leakage will be indicated when short-
circuits occur,

The thermo-contacts usually em-
ployed in fire-alarm systems are
melting contacts or bimetallic con-
tacts.

The melting contacts are usually
made for causing signals at about
65° C. For special cases (boiler
rooms, foundries, etc.) these contacts
may be made for higher signalling
temperatures, viz. for 80° to 120° C.
They are made with open contacts,
Fig. 1, or watertight for moist or
dusty places, Fig. 2.

The bimetallic contacts are pro-
vided with screws for adjusting the
signalling temperature. The regu-
lating range of the standard type is
40—100° C. These contacts also are
made in two designs, one open, Fig
3, and one closed, Fig. 4.

In special cases, where still grea-
ter sensitiveness is required, diffe-
rential  thermo-contacts used.
Ericsson manufacture these contacts
in two types. The one, designed by
Ericsson, Stockholm, for insertion
in two-wire loops is based on the
expansion of a metal tube, while the

dare

Fig. 1 and 2.

Melting contact,
left open, right watertight
design.
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Fig. 3 and 4.
Bimetallic contact,

left open, right watertight
design.

X 4lon

other designed by Ericsson, Colom-
bes, for connection to single-wire
loops is of an aerodynamic type,
i. e., its operation depends on the
expansion of an air volume.

Differential
Thermo-Contacts.

The Ericsson differential thermo-
contacts function different
manners with variations of tempera-
ture: as differential contacts since
the contacts are opened rapidly
when temperature rises at a certain
speed but not when temperature
rises more slowly and as maximum
contacts, t. e., the contacts are open-
ed when the temperature reaches a
certain maximum even if the
crease has been very slow.

In the differential contact of
Ericsson, Stockholm, Fig. 5 and 6,
the element sensitive to temperature
1s composed of two concentric brass
tubes with thin walls. One end of
these tubes is fixed to the cover of
a connection box, and at the other
end they are provided with hard bot-
In the
contact arm which touches the bot-
tom of the outer tube in the centre
and the bottom of the inner tube at
two points sitnated on a line perpen-
dicular to the axis of the tubes and
at a distance of 5 mm from the axis.
A spring touches this arm between
these points and presses it against
the bottoms of the tubes, so that the
arm will have a determined position
in relation to the tubes. The contact
arm is parallel to the axis of the
tubes and passes a hole in the con-
nection box cover; at this end the

in two

in-

toms. inner tube there is a
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arm has a pertinax fitting, by means
of which the contact springs are ac-
tuated,

Two pairs of contact springs are
fitted to the inside of the cover and
connected with a terminal block by
means of flexible wires, this termi-
nal block being screwed to the bot-
tom of the connection box. A brass
bow protects the contact springs
from being touched inadvertently.

The coarse adjustment of the con-
tact arm’s position is carried out by
means of a screw in the bottom of
the outer tube. This screw is fitted
in a bushing which is soldered into
the bottom of the tube by means of
an alloy with a low melting-point.

There are three screws at the con-
tact springs adjusting  the
springs in relation to the contact
arm and for regulating the sensiti-
veness of the contact device.

The differential acting of the
thermo-contact when the tempera-
ture of the surrounding air rises ra-

for
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Fig. 5 and 6. Differential thermo-contact,
Ericsson, Stockholm, system.

X 3164

pidly 1is based on a slower rise of
the air temperature in
than in the outer tube on account of
inferior heat transmission to the in-
ner tube.

the inner

For this reason the outer
tube expands more than the inner
one and the contact turns
around the bearings in the bottoms
the tubes so that the contacts
open when sufficiently rapid increa-
ses of temperature occur. With slow
increases of temperature the diffe-
rence of temperature in the tubes is
small and the contacts do not open.

d4rm

of

The maximum temperature action
of the thermo-contact is produced by
the soldering alloy which fixes the
bushing with the supporting screw
to the outer tube; this alloy melts at
a certain determined maximum
temperature so that the bushing be-
comes detached. Under the pressure
of the spring the contact arm turns
around the bearings on the bottom
of the inner tube and opens the
contacts.

X 3161
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The differential contact manufac-
tured by Ericsson, Colombes, Fig. 7
and 8, consists of a plate of bakelite
on which the contact case is fitted.
This case is made of metal and has
the shape of a hemisphere. The
plate which is fixed to the ceiling
has two terminals for the lines and
two springs with contacts, these
being connected to the sensitive con-
tact device fitted in the case.

The case is removable and is fixed
to the plate by means of a bayonet
fitting. It is composed of two air
filled chambers: an inner one turned
towards the base and enclosed in a
thick metal cover, and another which
is separated from the surrounding
air by means of a thin copper sheet
of large surface and with good heat
conductivity. This thin wall is pro-
tected against injury by a perforated
cover which allows the access of air
to the copper sheet.

Between the two chambers there
is a thin silver diaphragm specially
shaped to ensure high sensitiveness
and stability to the device. The dia-
phragm presses against an adjustable
gold-silver-platinum contact which
short-circuits a resistance fitted in
the base.

In addition the apparatus contains
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Fig. 7 and 8. Differential thermo-contact,
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Ericsson, Colombes, system.

a maximum thermo-contact with a
bimetallic spring placed in the outer
chamber. This thermo-contact gives
alarm when the temperature exceeds
a certain figure for which it has
been set by means of a regulating
screw.

When fire breaks out in a room
the hot air rapidly rises towards the
ceiling or the upper parts of the
room where the contacts are situated.
The air in the outer chamber is im-
mediately heated and expands, thus
pressing against the elastic dia-
phragm between the chambers,

which gives way thus breaking the
alarm contact.
viously short-circuited by this re-
sistance is then inserted in the loop
connected to the alarm board and
alarm is given.

The resistance pre-
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Thanks to the high sensitiveness
of the contact, alarm is given within
a few seconds of fire breaking out.
The sensitiveness of the contact
adjustable so that alarm is not
caused by normal variation of tem-
perature,
stance, when the rooms are heated.
In such cases the elastic diaphragm
is subjected to but small variations
of pressure and the alarm contact is
not broken.

15

such as occurs, for in-

When a fire is smouldering and
temperature rises slowly the diffe-
rential system described above is not
actuated, but in this case the maxi-
mum contact operates when the tem-
perature exceeds the figure for
which it is adjusted, the alarm
being given in the same way as by
the diaphragm contact.

The French fire insurance compa-
nies requested the Office National
de Recherches et Inventions to test
automatic fire alarm contacts, and
in order to increase the use of these
contacts they have decided to allow
a certain discount on the rates for
insurers using automatic thermo-
contacts of approved types.

The thermo-contact of Ericsson,
Colombes, has been submitted to the
severe tests for operation and relia-
bility prescribed by this institution.
All requirements have been fulfilled,
which is proved by the excerpt from
the minutes of the Office National
de Recherches et Inventions, Fig. 9.
certifying the efficiency of the ap-
paratus, as attained by a careful ma-
nufacture and
tion.

A. Parschin & V. Kostomaroff.

superior construc-
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Alarm Board
for Fire-Alarm

Systems with
Single-Wire

Loops

Société des Téléphones Erics-
son, Colombes, have in addi-
tion to the differential thermo-
contacts described in the
preceeding article designed a
new alarm board for use in
fire-alarm systems with single-

wire loops.

The alarm board is fitted in a me-
tal case, the size of which varies
with the number of loops. Fig. 1
shows the exterior view and Fig. 2
the internal equipment of an alarm
board for 6 loops, designed for the
supervision of a system comprising
up to 120 thermo-contacts.

The following signalling appara-
tus is fitted on the front:

X dl5e

a red lamp: fire,

a white lamp: battery fault,
a white lamp: tnterruption,
a green lamp: leakage,

six strips, one for each loop, con-
taining two lamps and one three-
position key each,

one strip with two special keys for
the daily testing of the system.

The loops with the thermo-con-
tacts carry permanently a closed cir-
cuit current which ensures immediate
signalling on the alarm board in

case of fire alarm or faults in the
system,
When a thermo-contact gives

alarm the red lamp »fire» and the
two white lamps light up; the latter
indicate from which loop the alarm
has been given. In addition signal-
ling devices such as bells, syrens,
etc. mounted at suitable points are
connected to the alarm board.

After alarm has been given the
thermo-contact is ready to give
alarm again and may consequently
give alarm immediately should a
fire break out anew.

Faults in the system are indicated
in the following manner:

When an interruption in a loop
occurs the small
responding to the loop in question
light up as well as the white lamp

two lamps cor-

»interruptions.

Leakage in a loop is indicated by
the green lamp ;leakage» lighting
up.

Faults of this kind may be located
rapidly by means of the keys of the
alarm board. On account the
of the lines a short-
circuit cannot occur without leakage

of
construction

occurring at the same time.

Should the current supply fail the
milliammeter will indicate zero, and
the white lamp »battery fault, con-
nected to a reserve source will light
up.

In addition all these faults are sig-
nalled by means of a bell.

After alarm or faults have occur-
red it is advisable to test the alarm
board before the system is put into
service again. For this purpose the
key of each loop has a test position.
When the key is thrown in this po-
sition the relays of the alarm board
are actuated in the same way as by
alarm signals, but the alarm arrange-
ments outside the alarm board are
disconnected,

The alarm board is very reliable
and easy to operate; this has been
attained by using parts such as keys
and relays which have for many
years been tested in telephony and

by avoiding delicate parts.

There are two lamps for each

loop, which operate independently of
each other; in

addition the alarm

lamps are connected in parallel with
bells.

7. Kostomaroff.

Fig. 1 and 2. Alarm board for fire-alarm systems with single-wire loops.

X 5098

Top: the signalling lamps and the milliammeter; below: the key and lamp strips for each loop and the fest-key strip.
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Alarm Board for
Small Avutomatic
Fire and Burglar-

Alarm Systems

This alarm board, Type TH
980/01, is designed for fire-
alarm systems with single-wire
loops as well as burglar-
alarm systems with two-wire
loops. It provides at low cost
o very efficient protection
against fire and burglary in
small installations, as villas,
hotels, banks etc.

The alarm board has a frame of
black enamelled sheet-iron and con-
tains a relay and a milliammeter
which are connected in series with
the alarm loops and carry a weak
supervisory closed circuit current.
When alarm is given this current is
interrupted, and the relay releases
its armature; the relay contacts then
connect fitted in
the alarm board and to extra alarm
bells that may be connected to the
apparatus.

Two batteries, say of 8 dry cells
each, are used for the operation of
the alarm board, one connected to
the apparatus and one in reserve.
The batteries are changed every day
by means of a switch on the appa-
ratus so as to obtain a better utili-

current to a bell

zation of the dry cells. The loop

X 318

current may be read on the milliam-
meter, and the condition of the bat-
teries is thus tested.

After line faults or alarm have
occurred the apparatus is discon-
nected by means of a switch, the
fault switch. A fault lamp will then
be switched on and will remain lit
as long as the system is out of ser-
vice; a neon lamp connected to the
mains is used for this purpose so as
to save the batteries. When the ap-
paratus has again been put in ser-
vice the closed circuit current is
switched on by pressing a restoring
button.

For the supervision of the line
msulation a special earth-fault but-
ton is provided. When this button
has been pressed and the apparatus
has been disconnected by means of
the fault switch, one pole of the bat-
tery is connected to earth; if the
insulation is imperfect the milliam-
meter will be deflected. Leakage on
the line does not interfere with
alarm signals.

When the apparatus is used for
fire alarm only, the thermo-contacts
and alarm press buttons are inserted
in series in a single-wire loop both
ends of which are connected to the
alarm board. Under normal condi-
tions the closed circuit current runs
through the loop and the contacts,

and alarm is caused by interruption

of the closed circuit.

loops
installations.

for
The

Two-wire used

burglar-alarm

are

alarm contacts are provided with a
double contact device which has one
closed and one open contact in home
position. All closed contacts are in-
serted in series in one of the loop
wires, and are thus run through by
the closed circuit current. The open
contacts are connected in parallel
between the conductor under tension
and the other neutral conductor. The
is connected to the
alarm board in such a manner that

neutral wire

the relay coil is left without current
when the two wires are
with each other. When alarm is
given, 1. e., when some of the burg-
lar-alarm contacts has been actuated,
signal is given both by the interrup-
tion of the closed circuit and by the
contact between the two conductors
of the loop.

The alarm board may also be used
combined fire and Dburglar
alarm installations; the thermo-con-
tacts and burglar alarm contacts are
then inserted in a common closed
circuit.

connected

for

The burglar-alarm contacts that
be disconnected for certain
hours should be provided with dis-
connecting

can

one for
each group. For this purpose a dis-
connecting switch, Type TL 550, is
used; this apparatus has a supervi-
sory lamp consisting of a neon lamp

arrangenents,

for mains supply, which remains lit
as long as the burglar-alarm contacts
are disconnected.

A.

Parschin.

Fig. 1 and 2. Alarm board for small fire- and burglar-alarm systems.

Top: the alarm bell; below: the battery switch, the neon lamp and the fault switch; below the milliammeter the restoring
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The New

Ericsson
Loading-Coil
Works

The manufacture of the Ericsson
loading-coils, which was previously
divided between Svenska Radioaktie-
bolaget, Alvsjo Kabelverk and A.-B.
Alpha has during last year been
combined in a separate new factory
at Alvsjo. The operations
transferred progressively during the
spring and summer of the year but,
on account of strikes, the building
has not yet been completed. Howev-
the work has proceeded so far

we are able to show a few

were

er,
that
pictures of the new factory.

On account of intense activity on
the cable network of the State and
on railway electrification, the capa-
city of the factory is at present well
utilized. Among the large deliveries
which have been completed or are

X 1265
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The winding department.

X 3108 Interior of the Ericsson loading-coil works at Alvsjo.
in hand at the new factory the fol-
lowing items might be mentioned: to
the Royal Board of Telegraphs 199
cases with about 20 000 coils for the
cable, go

for

Gavle—Sundsvall cases
with about 11000

Norrkoping—Nissjo cable and 78

coils the

cases with about 7 500 coils for the

Malmé—Almhult cable; and to the
Swedish State Railways 3035 cases

X nu

Measuring hut.

with about 11 500 coils for the cab-
les of the North Main Line and 147
cases with about 3000 coils for the
cable of
line. Part of the delivery, complet-
ed last year, of 73 cases with about
9 000
Trollhiattan—Mellerud cable of the
Royal Board of Telegraphs
also made from the new factory.
A, Westling.

the Malmé—Gothenburg

coils for the Gothenburg—

was

228 0% 8

V= .

X 1366 The assembly department.
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Broadcasting
Transmission

Ericsson, Stockholm have de-
signed a special repeater,
Type PFP 133, for the trans-
mission of broadcasting pro-
grams over long overhead
lines where intermediate re-
peaters are required. At the
same time a speciol current-
distribution panel, Type SF
133, has been designed for

serving up to four repeaters.

The broadcasting repeater, of
which a diagram is shown in Fig. 1,
is provided with arrangements for
gain adjustment, gain regulation and
an attenuation equalizer. It consists
of two stages with high amplifica-
tion valves 7 and 2 in resistance-
condenser connection (Marconi-Os-
ram, Type LS 5B) and one output
stage with two power valves 3 and
4 connected in parallel (Marconi-
Osram, Type LS 35A). The {first
stage is fed from a transformer o,
which is terminated by a potentio-
meter 5. The potentiometer serves
for the accurate adjustment of gain
and is divided into 14 steps of o.05
neper. The output stage is provided
with a filter 7 to obtain the neces-
sary band width 50—10 000 ¢/s. The

@ | Ll
° 8,9 @)
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Fig. 1.

1, 2 amplifier valves

3, 4 power valves

5 grid potentiometer

-] input transformer

7 output band-pass filter

8 gain-adjustment swiltch

9 gain-adjustment attenuation network

repeater 15 designed to feed three
lines. Where fewer than three lines
are used the missing ones are re-
placed by terminating resistances.
When one program is to be sent out
over more than three lines two re-
peaters may be connected in parallel.
For this purpose there are two jacks
X and P in the grid circuit of the
first valve. The jack P, of the re-
peater from which the program is
to be fed to another repeater, is con-
nected to the jack X of the latter by

" = |
e E = |
| & '® = |
5 | Bad
o T e

Diagram of a broadcasting repeater.

10 tuned circuit for gain adjustment

n variable aottenuation netwark for gain
adjustment

12 attenuation equalizer

13 equalizer regulation key

X, P jacks for connecting several repeaters in
parallel on the same program.

means of a plug cord. The input
transformer and potentiometer of the
second then

nected. In this way two input valves,

repeater are discon-

one for each repeater, are con-
nected to the transformer and po-
tentiometer of one repeater. The

two repeaters will thus have com-
mon regulating devices. Moreover it
should be observed that all outgoing
lines will have the same input level.
Measuring jacks for filament and
anode current are provided for each

X s
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Fig. 2 and 3. Broadcasting repeater.

On the left figure is seen; extreme left: the double measuring ond listening-jock strip, below: the gain-adjustment switch;
center: under the amplifier valves, the grid potentiometer, the four equalizer keys and the varioble attenuation network for gain regulation.

X 1260
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valve. A gain adjusting device may
be connected between the output fil-
ter and the input transformer by
means of the seli-restoring press
button &, which at the same time
disconnects the incoming and out-
going lines. This device i1s made up
of an artificial line consisting of an
attenuation network ¢ and a circuit
10 tuned to 1000 This arti-
ficial line has the same attenuation
as the gain wanted in the repeater.
If the press button is kept pressed

c/s.

and the gain is increased by turning
the grid potentiometer at the input
transformer, the repeater will start
to sing with a {requency of 1 000 c/s
at a gain of 4.5 neper; this occurs
on account of reaction over the
tuned artificial line which has
attenuation of 4.3 neper.

In front of the input transformer
of the repeater there is the variable
1r gain

attenuation

dfl

network for
adjustment the
equalizer r2. The latter consists of
three cascade-connected networks on
the Ericsson

that they create a constant gradient

attenuation
and

system, calculated so
of the gain curve between 1 000 and
10000 c/s. By means of the cascade
connection a three-fold gradient is
obtained. The attenuation networks
may be connected and disconnected
while the press button r3 is held
down. The disconnected attenuation
networks are inserted direct in the
line by means of the keys. This ar-
rangement ensures that the attenua-
tion of the equalizer at 1 000 ¢/s will
remain constant. This attenuation is
1.5 neper, and, consequently, the ef-
fective gain of a repeater panel may

-Jjgoz';'q
- = ] 3+4
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Xam Fig. 4. Gain curves of broadcasting repeater at various

correction degrees.
The figures to the right indicate which correcting switches are operated.

mount to 3.0 neper as a maximum
when adjusted to the singing point
by means of the gain-adjustment de-
vice. In one of the three equalizers
the attenuation network has been
divided into two sections to produce
half the gradient produced by one
network. By means of four press
buttons belonging to the equalizer,
seven different combinations may be
obtained corresponding to seven dif-
ferent lengths of the line, the longest
of about 350 to 400 km. Attenuation
equalizing at frequencies below 200
c/s is arranged by utilization of the
increasing attenuation of the input
transformer at low frequencies.

By means of the variable attenua-
tion network the gain may be re-
gulated from o to 3 neper in steps
of 0.3 neper.

The mechanical design of the re-
and 3.
attenuation

peater is shown in Fig. 2

The

equalizer and gain-regulating device

repeater with its

N

is fitted on an iron panel of 550X

1803 mm. On this panel are fixed

the two voltage-amplifier valves and
the two output valves, a double jack
strip for measuring jacks, listening
jacks for the input and output sides
of the repeater and the jacks X and
P mentioned above. Below the jack
strip there is the press button for
gain adjustment.

On the front of the panel there
are in addition the grid potentiome-
ter, the variable attenuation network
for gain
equalizer keys. These keys are locked

regulation and the four

in their positions and may be moved
in or out only if turned about 437
to the right.

The

movable dial, which is turned in re-

grid potentiometer has a
lation to the potentiometer arm so
that, when this arm is resting on
the contact representing the singing
the gain-adjustment

point  when

press button 1s pressed, the zero
gradation of the scale is in front of
the mark. The effective gain, 1. ¢.,
the gain to be utilized, is 3.0 neper

at the singing point of the repeater.

X 120
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Fig. 5 and 6. Distribution panel for broadcasting repeaters.

On the left figure is seen: extreme left: the fuse box, below: the measuring cords; center top: the filament current rheostats and measuring
instruments, below: the filament and anode-current switches as well as the voltmeter and alarm keys, guite down: the alarm-lamp and
measuring-jack strip; extreme right: the main fuses for filament and anode current.

X 1262
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The variable attenuation netwark
covering the range from 3.0 to o
neper, the gain may he read direct

on the dials of the regulating devices

with an error of less than 0.05
neper. The two dials are thereiore
graduated direct in nepers.

The attenvation equalizer gives

seven different stages of correction.

Seven determined combinations of
pressed, or, acting, keys correspond
to these stages. The curves, Fig. 4,
present the gain at different stages

of correction.

Current distribution.

The current distribution for the
broadeasting repeaters is carried out
in the same manner as in the case
of the Ericsson two-wire repeaters,
Type FBP 332.

of the filament circuit comprises a

The positive wire

regulating resistance and a measur-
ing jack and the negative wire a
switch The anode
voltage reaches the valve over a

and a fuse
switch, a fuse and a measuring jack.
In this case the two ontput valves

Battery
Eliminator
for Carrier
Systems

In recent years efforts have
been directed to the replace-
ment of the current from
batteries, previously the only
type of current supply used in
telephony, by cheaper current
taken direct from the mains.
In this connection Telefon-
aktiebolaget L. M. Ericsson
turned their aftenfion fo the
production of suitable battery
eliminators not only for ma-
nual and ovtomatic exchanges
but also for thase parts of
the interurban equipment

42

fed the anode
alarm relay while the two voltage-
amplifier fed

shunt in front of the relay. The grid

only are through

valves are from a

biases are fed through protective

resistances of 100 000 chm. The grid

Liases are as follows:

Vi = 15V 5 =600; V" vos T,
Alarm relays and lamps are fed

from a 24 V battery over a special

fuse. Should the main fuse melt the

will

current he  supplied  from
another suitable source in the sta-
tion.

The current-distribution arrange-
ments are fixed on an iron panel
5501803 mm. The construction
and 6, The

cover of the fuses is seen to the left

may be seen from Fig. 3

and below the three measuring cords
for filament voltage, filament cur-
rent and anode current. To the right
of these there is a horizontal row of
two  filament-current  resistances,
three measuring instruments and two
resistances.

more filament-current

The measuring instruments are of

In the
switches each of which breaks the

next row there are four

anode and filament current of one
repeater. In the centre there are two
press buttons. The top one switches
the to

over another

measuring range and at the same

voltmeter

time connects the anode voltage for
direct measurement. The bottom one
disconnects the alarm bell and lights
a green alarm lamp. In the bottom
row there is the lamp and jack strip
with

jacks.

alarm lamps and measuring
Finally there are two main
fuses for anode and filament current
placed to the right. The measuring
instruments and the plug cords may
he wused also for measurements in
ordinary two-wire repeater bays,

As has this
peater is designed for use in over-
With slight altera-

tions it may also be made for cable

been mentioned re-

head cireuits.
circuits. The repeater has been in
the Mexican
overhead line system for some time

actual operation in

and has given very satisfactory re

the small curved tvpe with vertical sults,
scale and an accuracy of about 3 2. C. Anjou.
@i@a l
.
8= ==
T L | ot
| Fig. 1.

-
@? e
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1 transformer for anode-

current supply

13

14 phasecompe

charging-current rhecstat

Diagram of battery
eliminator for single-
channel systems.

PRI, LA

%
=
L

=
v
LR
=

22 anode-current rectifier

nsating circuit 23, 24 filament-current rectifiers

2 outo-transformer for vol- 15, 1& anode-current regu. 25 "29_ fuses
tage regulation latar valve 30 swlich‘ )
3 transformer for filament- 17 alarm switch 31 churglng-cunenr‘swllch
current supply 18 alarm lamp 32 jack for measuring the
4, 5 chokes 19 signalling | charging current
! & #.mp 33 jock for measuring the
6-11 filter condensers 20 pendulum converter discharge current

12 onode-current rheostat 21

where such o replacement is
possible. The following types
of battery eliminators have
been constructed up to now:
Type ZL 180, designed for
the single channel telephone
systems, Type ZL 100 and ZL
200 (see the Ericsson Review

under-voltage relay

34 measuring shunt.

No 2, 1933) ond a grid
voltage rectifier, Type GSF
1133, designed for the in-
terurban station as a whole;
in cooperation with a small
Nife battery of 80 cells this
will supply grid bias of vp
to 100 V.
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Power plant for single-
channel systems.

The power plant for single chan-
nel systems, Type ZI. 180, i1s manu-
factured for connection to AC mains
only of 40—60 c¢/s and for tensions
between 110 and 440 V. The appara-
tus comprises an auto-transformer

for step-wise voltage regulation,
two transformers for changing the
voltage to a suitable figure cupr-
and filter
the superimposed
in the DC.
24 V battery out-

which

oxide rectifiers, circuits

for eliminating

noise frequencies In ad-

dition there 15 a

side the panel, serves  for

noise killing and voltage regulation

and acts as a reserve in case (Jf

the

cases a pendulum converter placed

hreakdown in mains. In such
on the panel supplies the power for
the anode current rectifier. Finally
there are manual and automatic re-
gulating devices for the voltages
and supervisory and alarm equip-
ment.

the

shown in Fig. 1. The mains are con-

A diagram of apparatus is

nected over the fuses 26, 27 and the

switch 30 to the auto-transformer 2.
This

current rectifier 7, and the transfor-

transformer feeds the anode-
mer of the filament-current rectifier
3. On the secondary side this latter
is provided with a switching device
31, which gives three different vol-
tages. The transformer feeds the fi-
lament-current rectifiers 23,
13. The pulsating out
put DC is filtered by means of the

24 over
the rheostat

choke coil 5 and the condensers 7o
and rr, and is then led over the fuse
20 to the The

output

terminals,

X N2

Fig. 3. Battery eliminator for single-channel systems.

v
130

p—
120 B
ro
106 20 20 760 180 700 270 240 260 260 300 v
X stz Fig. 2. Regulating curve of battery eliminator,
showing the ancde voltage as function of the mains voltage.
above mentioned floating and reserve connected to the rectifier 22, The

battery is connected over the fuse
28 and the measuring shunt 34 to
the circuit mentioned above.

The
niently made up of four 6V =Ford»
batteries of 8o Ah,

of replacement and

floating battery is conve-

which are easy

maintenance in

any conditions. The apparatus may,

however, quite well be connected to

an existing 24 V station battery al-

ready in service., The noise-killing

cirenit 5, 7o, 11 is of such a kind

that no disturbance of the station
battery need be feared. When in ser-
vice the battery should be kept

charged at a tension of 235.2 V. For
this purpose the charging current,
which is measured in the jack 32,
may be regulated by means of the
switch 37 and the resistance 73.
The

rent transformer

above-mentioned anode-cur-
from the
the

valve 16 and the relay con-

is fed

auto-transformer 2, over regiu-
lating
tacts 27. The relay winding is in-
serted between the transformer 2 and
the regnlating valve 16 and is ener-
cized when the current is switched
on to the transformer 2. The secon-

dary side of the transformer 1 is

b i |

On the left figure is seen: left: regulating dial and switch for anode current; center top;
fuses, below; measuring-jack and alarm-lamp strip; right: regulating dial and switch
for filament current,

ERICSSON REVIEW

DC passes the choke coils 4, 35, 7, &,
¢ and the rheostat 12 to the fuse 23
and from there to the output termi

nal, where an anode current of 30
mA  is supphied at a tension of
120 V.

Should the mains volt: fail
while the apparatus is in service the
relay 21 is immediately released.

The following circuit is then closed:
+ 24 V, switch 30, pendulum con-
verter 2o, relay contacts 271, trans-
former 1, regulator valve 15, —24V.
The pendulum converter 20 is fed
over this circuit and supplies the
the
anode power as AC, which 1s rec-

transformer 1 with necessary
tified in the same manner as before.
The floating battery supplying 24 V
filament current, the carrier system
may operate undisturbed by a
breakdown in the mains. The current
of the

A, and the pendulum

consumption single-channel

svstem 1s 2.55

converter consumes o835 A. This

makes a total of 3.4 A, which must
be supplied by the 24 V battery. A
Ford battery can supply this amount
for at least 24 hours, provided it 1s
This

an appreciable reserve.

well charged at the outset.
constitutes

When the relay 27 is released the
following circuit is also closed:
—24 V, press hutton i, relay 21,
If this point is con-

the hell the
carrier rack or another suitable Dell,

lamp 18, A.

nected with alarn of

a signal will be given informing the

staff that the mains supply has

failed. The alarm bell may then be
disconnected by means of the press
hutton the lamp 19 will
light up lit
press button has been restored.

17 when

and  remain until the
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On the left figure is seen: extreme left:

The

solve

most difficult problem to
in regard to a battery elimi-
nator is that of voltage regulation.
The mains voltage may vary within
a fairly wide

the load.

range, depending on

Variations of + 10 and up

to + 15 % are not so very in-
frequent. On the other hand, the
anode voltage of a single channel

system should not vary by more than
+20 %

i

and the filament voltage not
by more than + 4 9. These figures
refer to the Ericsson single-channel
without automatic level
With
considerable variation of both anode
and filament voltage
mitted. The necessary regulation is
obtained by means of the
battery the 24 V
means the regulating

system T

gulation. such a regulation

may be per-

floating

on side and by

of valve 15
and 716 respectively on the 120 V
The accuracy of the regulation

the regulation

side.
is shown in
Fig. 2.

curve,

— ¥

4:}———QC—~ —
3

T

‘ip_ﬁﬁ@

@ | |
g |
o

X 1% Fig. 5. Diagram of grid-
voltage rectifier.

1 regulating transformer.
2 input tronsformer.

3 grid-voltage rectifier.
4  filter circuit.

5 potentiometer.

&  under-voltage relay.

7 alarm lamp.

B, 9 measuring jocks.
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Fig. 4. Grid-voltage rectifier for interurban exchanges.

the regulating valve [cover removed); center top, fuses, below: regulating dials and switches, quite
down; measuring-jack and alarm-lamp strip.

Fig.
the cover
the fuses
be seen, and at the bottom the rec-

3 shows the apparatus with
removed. In the middle
and regulating knobs may

tifier elements are to be found. Be-
the
bracket

hined latter on a felt covered
the pendulum converter is
placed, the operation of which is so
silent that only with difficulty is it
possible to make out its vibration.
As has been stated in the descrip-
all the attention the apparatus
requires 15 adjustment of the charg-
ing
stance 13 and the switch
with the actual voltage variation, it
with a charge

tion,

of the resi-
31 so that,

current by means

supplies the battery
to make up for its leakage, and to
the the battery by
filling with water and acid etc. This
battery eliminator will therefore in-
crease the flexibility and adaptabi-
the

considerably,

maintenance of

lity of single-channel
and it will probably
the

systems at places where they

system

make possible use of these
would

otherwise not hayve been feasible.

Grid-voltage rectifier.
The
GSP

grid-voltage rectifier, Type
1133, Fig.

supplying grid bias to all apparatus

4, 15 designed for

of an interurban station, as re-
peaters, audio-frequency signalling
and carrier equipment etc.

From Fig. 5
the

it may be seen that
arrangements for producing a
constant voltage are the same as in
the the

for

case of eliminator

the
Nife storage battery serves as a re-

battery

single-channel system. A

serve, Unlike ordinary lead storage

batteries this type of battery has a

very small leakage and may con-

X 1260

sequently be used with advantage in
a case like this when practically no
the battery
except on breakdown in the mains.
a battery, which

current i1s taken from

In addition such
produces no corrosive vapours, may
placed in the

which is often desirable.

be room

proper,

A potentiometer 3 is
the battery terminals and
to 100

repeater

connected
between
over this all voltages from 2
V may be tapped in steps of 2 V.
The potentiometer is composed of 350
200 ohm with an ac-
+ 1 %. The apparatus is
connected and adjusted so that
about 1 mA charging current flows
through the battery permanently,
while the potentiometer receives
10.0 mA. The Nife batteries have a
capacity of z Ah which, with the
current

resistances of
curacy of

above-mentioned consump-

tion, gives a time of discharge of

nearly 200 hours. Since the current
through the potentiometer may easily
be kept constant within + 1 9 the
apparatus supply grid biases

+2 % of

will
which are correct within
the given value, provided no current
is tapped from the potentiometer. 1f
the battery be charged,
which 1s the case with

erid must
g., audio
frequency signal receivers etc., the
tappings for charging may of course
be connected to the terminals
o0 V.

As

Type

the eliminator,

ZL 180, a relay 6 is provided

with hattery

which closes an alarm
voltage

in this case,

contact should the mains
fail.
The apparatus is

for AC only and may be adapted for

manufactured

the usual voltages.
T. Bohlin & R. Stdlemark.
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R. Stalemark: The Ericsson Single
Channel Carrier Telephone Sys-
tem.

The first Ericsson single-channel
system was built in 1929 and since
then the system has been improved
by stages as experience was gained
in operation and also by utilizing
the new constructive elements which
have been developed, especially in
the range of dry rectifiers.

An exhaustive technical and theo-
retical description of the main prin-
ciples of the construction of the
Ericsson single-channel system is
given in this paper. The principles
of the special design of modulator
and demodulator are explained. It is
also shown how the matching of the
filther quadripole in the anode cir-
cuits of the modulator and demodu-
lator should be arranged in order
to obtain an even over-all attenua-
tion curve.

New Orders

Telefonaktieholaget L. M. Erics-
son have recently received orders for
the automatization of several
nual exchanges in Poland, and the
following installations on the Erics-
son system with 300-line selectors
are to be carried out:

at Lublin, an automatic exchange
for 2 000 lines with a final capacity
of g 000 lines;

at BHorvslaw,

ma-

an automatic ex-
change for 1000 lines with a final
capacity of 6000 lines;

at Drohobycz, an automatic ex-
change for 1000 lines with a final
capacity of 3000 lines;

at Lwow, an automatic exchange
for 12 000 lines with a final capa-
city of 50000 lines.

The authorities of Armenia in Co-
lombia have ordered from Ericsson
an automatic exchange and the cor-
responding network for an initial
capacity of 300 lines. They have
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An expression decuced for the
coefficient of non-linear distortion
corresponds well with the results of
apprehension tests made in practice
chiefly in conformity with a method
recommended by the CCIF. The re-
sults of these tests are presented and
show that the apprehensibility over
a single-channel communication is
on a level with that of an ordinary
voice-frequency communication.

Finally, a brief description of the
main principles of automatic level
regulation is given; this subject will,
however, be treated more closely in
a future issue. The results obtained
with the automatic level regulation
have proved of great value not only
in regard to eliminating the varia-
tion of line attenuation at different
temperatures and moisture but also
in regard to the considerably reduced
influence on the of the
anode and filament

system
variations in
voltages.

Ericsson Technics 1933, No 6.

H. Sterky: The Ericsson System
for Simultancous Telegraphy and

also ordered a fire-alarm installation
for the city and a police telephone
system. Exchanges similar to the
above have been supplied by Erics-
son to the ecities of Ibagué and
Honda.

In the near future Ericsson will
supply to the concession company at
Tanger an automatic exchange and
a telephone network with an initial
capacity ot 1 500 lines.

Victorian Railways in the South
of Australia have ordered a private
automatic exchange on the Ericsson
system with 300-line selectors with
a capacity of 7oo automatic lines
and 180 additional magneto lines,
the traffic to be carried on by a
manual switchboard. The traffic to
the public exchange, which is of the
Strowger system, is carried on au-
tomatically, while the traffic from
this exchange is directed over a ma-
nual junction switchboard. The new
exchange permits information to be
communicated over the private sy-

Telephony Telephone Cable
Circuits — with Special Reference
to a Four-Wire Carrier Telegraph
System.

an

The need for new facilities for
arranging simultaneous telephone
telegraph communication on
two and four-wire circuits will be-
come more pressing as teletypewri-
ters are introduced by government
and private telephone and telegraph
companies. In the introduction the
main principles of the three diffe-
rent methods for simultaneous tele-
graphy and telephony are treated,
1. ¢., sub audio, audio frequency and
super-audio telegraph systems. The
author then gives a brief description
of the connection and construction
of the Ericsson sub-audio and super-
audio telegraph systems. Towards
the end of the paper experience
gained during operation of the su-
per-audio telegraph system by the
Royal Board of Telegraphs is pre-
sented, and finally the main princip-
les of the new Ericsson echo sup-
pressor are described.

and

public system, communications to be
switched over automatically to other
instruments, etc.

The Indian Radio & Cable Cam-
munication Co., Ltd, which carries
on traffic between British India and
the rest of the world, has ordered
from Ericsson a carrier system of
several telegraph telephone
channels. This installation will be
described in a future issue of the
Ericsson Review.

and

L. M. Ericssans Signalaktiebolag
have received several orders which
include equipment for the signalling
and interlocking systems of Arliv,
Estov, Norrholm, Gavle and Tofta
stations in Sweden and also an or-
der for an automatic block instal-
lation for the double line, partly
underground, between Copenhagen
and Hellerup of the Danish State
Railways.

In addition the company have re-
ceived orders from Sweden and Po-
land for luminous and acoustic sig-

stem during conversations with thenals at railway level crossings.
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after careful experiment Sieverts Kabel-
verk have succeeded in designing o
motor-car cable resisting the corrosive
action of motor oils and spirit; its high
electrical and mechanical qualities make
it supreme among high-class cables.
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Ericsson's private automatic exchange,
Type OL 12, for 10 lines, secret calls;
inexpensive to-buy, install and operate

operated with dry batteries; no multi-wire cables: the new small

bakelite telephone instruments are connected over two wires anly
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PARTY LINES

By H. V. ALEXANDERSSON,

Technical Department,
Telefonaktiebolaget L. M. Ericsson,
Stockholm.

The problem of connecting several telephone
instruments to one line has always roused much
interest and a great deal of construction has been
carried out in this connection. In these days when
the automatization of rural districts is extending,
the problem has come still more to the fore,
since on the automatization of a rural exchange
it will often be almost a necessity to use a party
line system that may be connected to the auto-
matic exchange.

As the designs of party-line s‘:sfems made for
connection to automatic exchanges will only
need some modification to be suitable for con-
nection to manual exchanges, an extensive de-
scription of the principles and type of con-
struction used by Ericsson in this range is given
below and also a brief summary of the different
alternatives that might be used under different
conditions.

The characteristic of a perfect party line may
be said to be that the subscriber should have no
other inconvenience of being connected to a party
line than that the line may sometimes be busy.
In other respects everything should be the same
as for subscribers with individual lines to the
exchange.

The following may be required of a perfect
party-line system:

the conversations should be secret;

it must be possible to converse between two
instruments connected to the same party line;

this should preferably be carried out by the
same operations as used when calling other in-
struments, t.e. the directory numbers should be
used for internal traffic as well;

individual metering must be possible;

long-distance disconnection must be possible;

ordinary telephone instruments should be used,
and, consequently, no local batteries should be
required.

The working of the Ericsson party-line system
and how it meets the above requirements are
described below.

In order to make possible its adaptation to
existing conditions Ericsson have designed two
varieties of their party-line system. The first one
is a selective calling system, in which each in-
strument is provided with an additional set con-
taining the necessary equipment. In this case the
instruments may be connected at arbitrary points
of the line — see Fig. 1.

In some cases, where the instruments connecteil

to party lines are situated comparatively near
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Fig. 1. Selective-calling line.
The subscribers are scattered along the line.
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Fig. 2. Party exchange.

The subscribers are concentrated to one or several points,

each other, it may be suitable to join all selector
devices to one point, and the equipment may then
be simplified to what we will call a party exchange
— see Fig. 2.

Selective-Calling Instruments.

The most important problem of a selective-
calling system is the principle of impulsing. In
the Ericsson party-line system the same method
of impulsing is used as in the selective-calling
system for railways, such as has been described
in the Ericsson Review No 1, 1933. This method
of impulsing, which has given very good results,
is based on the application of small cuproxide
rectifiers which separate the impulses from the
ordinary line current.

When it is required to design a secret selective
calling system there are in the main two alterna-
tives to be considered. A separate connecting relay
may be used for bringing the instrument into
speech connection with the line and in this case the
selector need not remain in any particular position
during the conversation. It is also possible to let
the selector carry out the connecting of the in-
strument, and in this case the selector must
obviously remain in connecting position during
the conversation. The latter of these principles
has been chosen although there are greater dif-
ficulties involved in its application. This choice
has been made partly because the equipment may
be made less expensive if the connecting relay
can be dispensed with, and partly because it is
necessary to take the whole current supply from
the central, as local batteries at the instruments
are not desirable. Where there is, say, 60 V
available this will not be difficult, but since these
party lines are in most cases to be connected to
small rural exchanges operating with con-
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siderably lower voltage, say, 24 V, it will he
rather difficult to get sufficient current over the
line for operating the two connecting relays of
an internal conversation.

The manner in which these problems have been
solved may be seen from study of Fig. 3, which
shows the diagram of a selector unit with an
instrument connected; the instrument is of the
Ericsson standard type, table set, Type DE 7oz,
or the wall set, Type DE 200.

The selector unit contains a selector S, a relay
R, a condenser C, and three rectifiers Rer, Rez
and Re3. These last are connected in such a
manner that they may be made as one rectifier
with tappings. The selector and the relay are
joined to a mechanical unit on a two-relay
bracket. The whole equipment is enclosed in a
dust-tight case with terminal block of bakelite.
The case may be sealed so that only the proper
person will be able to open it for adjustment and
supervision. This is necessary in order to ensure
perfect secrecy of conversation, since it is very
easy for a person aquainted with the construc-
tion to cut in on conversations.

The unit is shown in Fig. 4, which presents
it with and without cover. The dimensions

Loe

Telephone instrument

Selecto unit

Line equipment Automatic exchange

X199 Fig. 3. Diagram of selective-calling line.

The diagram shows two connected subscribers: in the upper part the

electric diagram is shown, in the middie the mechanical mounting,
in the lower part the arrangements in the exchange.
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Fig. 4. Selector unit.
In the right figure is seen: left, condenser; right, selector with relay;
in the background, rectifier.

of the unit are 110 X 100 X 110 mm, exclusive
of the terminal block.

The connecting is very simple. The unit is
inserted between the instrument and the main
line. From the selector unit there are consequently
only two wires to the line and two to the te-
lephone instrument. From this it may be seen
that the selector unit may be placed anywhere
between the line and the instrument. [t is however
convenient to place it comparatively near the
instrument where it may be fitted so that-it will
cause no inconvenience. In addition it should be
mentioned that the selector operates with extreme
silence, especially as the cover forms an efficient
silencer.

There is a small departure from the standard
diagram of the instrument. The terminal for the ex-
tension bell is connected to earth, the ring signal
being sent over the a-wire to earth. This, however,
causes no alteration in the construction of the
instrument. As may be seen from Fig. 3 this
will on no occasion bring the line in the metallic
connection with earth, the bell being connected
in series with a condenser in the instrument.
Troublesome earth currents are thus avoided.
When the microtelephone is lifted the earth-con-
nection will evidently be broken, so that during
conversation the line will be perfectly balanced
at the terminals of the instrument.

As may be seen from Fig. 3 the instrument is
connected over two contacts, which is necessary
if perfect secrecy of the conversations is to be
obtained. The connection over only the one con-
tact involves the risk of such high cross-talk that
a conversation may be overheard.

On account of the two-contact connection,
which is obtained in the selector proper, no se-
parate connecting relay is required. According
to what has been stated above it is necessary
that the selector be locked in connecting position
while it must be possible to actuate the other se-
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lectors for the connecting of one more instrument
to the same line if wanted. This locking is carried
out by means of a slow-acting relay R inserted
in series with the instrument; this relay when
energized will short-circuit the winding of its
own selector magnet and insert a locking winding
on the relay instead, so that the impulses to the
selectors pass through this relay winding. The
other selectors will however be actuated by these
impulses and will be moved on. From what has
been stated it is evident that the selectors may
normally be in different positions, When the line
1s idle it i1s however necessary that all selectors
be in the same home position. It is consequently
necessary that after the end of each conversation
all selectors be returned to the same position,
although they may not have the same number of
steps to go to reach it. This is done in such a
manner that after the end of the conversation a
series of impulses are transmitted over the line
in order to actuate the selectors. The number of
impulses in this series is sufficiently great to
move a selector at least one whole revolution. The
selectors are however of such a design that when
in home position they close a contact, which con-
nects a small rectifier Re3 in parallel with the
magnet winding of the selector. This rectifier
causes the selector to be slow-acting, so that its
operation will cease on account of the armature
remaining attracted. Not until the series of im-
pulses is finished is the armature released, and
the selector will then be in the same position as
the other ones. Such a »synchronization» is also
necessary since a selector from one cause or the
other may take a step too much or too little.
Such faults cannot be allowed to remain and will
evidently be removed after each conversation by
the synchronization.

Line Equipment.

In addition to the selector units at the subscri-
bers’ instruments, a line equipment is required
for the connection to the exchange — see the lower
part of Fig. 3.

On account of various requirements and the
necessity to adapt the line equipment to the auto-
matic exchange the types will vary rather much.
A complete equipment that fulfils all the require-
ments stated above contains in the main three
small selectors, one line finder AS, one sequence
switch SOR, and one control selector ML. In
addition a number of ordinary relays are required
for the operation of the selectors of the line and
for the impulse transmission.
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The line finder is used chiefly for connecting
the meter corresponding to the calling party, while
the sequence switch and the control selector are
used for indicating whether the traffic from one
instrument on the line shall be directed bacl-
wards to another instrument on the same line
or not.

The selective-calling line is connected to one
position in the line finder multiple of the exchange
and to one position of the final selector multiple
for each instrument connected to the line. The
a-wires from the final selector are connected in
parallel while the b-wires are connected separately.
The seletive-calling line will then operate in the
following manner.

When the line is clear all selectors will be in
home position; all instruments are then connected
so that a call can be made when a microtelephone
is lifted. A high-resistance relay is connected as
a calling relay in the line equipment for
the reason that it is not desirable that the
series relay R in the selector unit should attract
on calls, and that it is suitable that, when dis-
turbances are introduced on the line, e.g., from
power lines, as much as possible of the disturbing
voltage be absorbed by the relay, so that the bells
of the instruments, which are connected to earth,
should not be actuated by such disturbances. 11
home position the bells of all instruments arc
connected in parallel to earth.

When a call is made from an instrument this
high-resistance relay will attract and start a sec-
lecting motion over the selectors in such a man-
ner that a series of impulses — changes of
polarity — are transmitted over the line. These
impulses operate the selectors which are moved
step by step synchonously from home position.
The connection to the line over the calling in-
strument is broken after the first step. At the
same time as the selectors operate they are foll-
owed synchronously by two selectors A4S and ML
in the exchange. After the first impulse the high-
resistance relay is replaced by a low-resistance
relay, which between the impulses is connected
to the line with the same polarity as the calling
relay. When on their movement the selectors
have reached the position that corresponds to the
calling instrument, the line is closed anew over
the contact arms of the selector and the calling
instrument. In the same moment the low-resist-
ance calling relay will attract and stop the
movement of the selector AS. The relay R in the
selector unit will also attract in series with the
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line. The impulse transmission over the line will
however continue until the selector ML has again
reached its home position. These impulses will,
however, not actuate the selector of the calling
instrument since the series relay will short-circuit
the magnet winding as has been described above.

After the line finding the selectors will conse-
quently be in two different positions. The selec-
tor of the calling apparatus has stopped in a po-
sition that corresponds to this instrument, while
the others have proceeded a certain number of
steps, after which they have stopped in a second
home position. In this home position however
the instruments are not connected to the line,
contrary to the original home position.

The line finding has now been completed. The
calling instrument has been connected to the line
and the number has been registered in the ex-
change. At the same time normal line finding has
heen carried out in the exchange, so that the line
is connected to an ordinary cord circuit in the
exchange. A dialling tone is sent out from the re-
gister, and the impulsing can take place. The im-
pulses are received by the register and also by
the control selector that belongs to the selective-
calling line, consisting of the selectors ML and
SOR. By means of the control selector it is ascer-
tained whether connection is wanted with a sub-
scriber on the same line. If the first digits of the
number indicate that the called party is connected
to the same line as the calling party, a switch-
over will take place in the line equipment, which
means that the impulses from the dial for the
following last digit of the number are transformed
into polarity changing impulses to the selectors
of the home line according to the method of im-
pulsing used by Ericsson. These impulses will
however not actuate the selector of the calling in-
strument, the series relay R remaining attracted
and short-circuiting the selector. All the other
selectors will on the other hand be moved for-
wards the same number of steps as the dial gives
impulses for the last digit. By means of the
third contact arm of the selector the instrument
corresponding to this number will be connected
to the line. After the last digit a ring signal is
sent out from the exchange over the a-wire to
earth through the bell of the called instrument,
which will consequently give a signal. The call-
ing instrument is also connected to the line, but
the h-wire being interrupted in the exchange dur-
ing signalling, the signal will be heard as a buzz
in the receiver, which indicates that a ring sig-
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nal has really been sent out. One ring signal only
is given. It is rather difficult at intermittent sig-
nalling to indicate when the called party has
answered, and because of this single ring signals
have been preferred. After the conversation has
finished and when both parties have replaced
their microtelephone the selectors are returned to
home position by means of a long series of im-
pulses according to the method described above.

In this manner internal conversations are ex-
changed. A call from the selective-calling line
to another line is set up in the same manner, with
the exception that the above-mentioned switch-
over for impulse transmission is reversed. During
such calls the selectors remain in the above-men-
tioned second home position except the selector
of the calling instrument, which remains in the
first working position.

Incoming calls are set up in such a manner
that when a ring signal is sent out to the ring
relay of the selective-calling line the intermittent
ring signal from the exchange will cease —
without indicating answer from the B-subcriber
— and the line finder of the line equipment
will start a selecting motion over all b-wires
from the exchange connected to the final selector
multiple. This motion will cease when the b-
wire is reached, that leads to the final selector
in position for the desired subscriber’s number.
During the selecting motion a series of impulses
are transmitted over the selective-calling line to
the selectors, and when the selecting, and conse-
quently also the impulse transmission, ceases a ring
signal is sent out in the above-mentioned manner
to the instrument connected over one of the se-
lectors. It is only when the microtelephone of
this instrument is lifted that the answer from
the B-subscriber is indicated, so that metering
can be carried out for the A-subscriber.

When the selective-calling line is used by a
subscriber the other subscribers will of course
be busied. Long-distance disconnection may
however be carried out in such a manner that
after the long-distance operator has cut in on the
line in the usual manner she simply sends out a
ring signal. This ring signal will first cause a
disconnection of the conversation going on and
the movement of the selectors to home position;
the selectors are then started again, and this time
they will stop on the number wanted by the ope-
rator. A ring signal is then sent out in the usual
way to the instrument connected.
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Party Exchange.

As said in the introduction, Ericsson have also
designed party exchanges on the same principles
as the selective-calling system. The difference
lies chiefly in the wiring. On selective-calling
lines the instruments may be connected anywhere
on the main line. In the case of party exchanges
all instruments are connected to one point, see
Fig. 2.

The instruments are ordinary automatic tele-
phone instruments, which are connected to the
party exchange over two-wire circuits as in the
selective-calling system; the bells of the instru-
ments are also in this case connected to earth.
In this system the individual selector units are
replaced by an equipment which is common for
all instruments, viz., the party exchange, which
is to be located at a place which permits the
shortest possible total length of lines. The posi-
tion of the exchange will often be indicated when
the party exchange replaces an old manual ex-
change of a small type. In this case the line sys-
tem to be used will already be installed.

The party exchange also consists of two main
parts, 2., the equipment in the main station and
the units required on the line, the party exchange
proper. The equipment in the main station is
nearly identical with the corresponding equip-
ment for selective-calling lines, and consequently
it needs no further description.

The party exchange proper consists of two
small selectors and five relays. In addition there
are a number of resistances, condensers and
rectifiers. The whole device is fitted in a small
dust-tight cover of sheet-iron, and all terminals
are placed on a terminal block of bakelite, Fig.

X 1300 Fig. 5. Party exchange.

In the right figure is seen: below, the two selectors; top, the relays

and the rectifier.
5. This party exchange is designed so as
to consume no power during conversations. The
consumption, being concentrated to the times of
setting up and disconnecting circuits, is so small
that a dry-cell battery may serve as current
supply. The tension has been chosen at 12 V,
which can be supplied by, say, 8 dry cells of 1,5
V. A battery with a capacity of, e.g., 150 Ah wil!
under these circumstances last for at least on¢
year. Such party exchanges being installed at
places where there is not always electric power
distribution, it is of great importance that the
power can be provided in the manner described
above.

It is of course possible to arrange charging
over the junction line, but as this involves certain
disadvantages the more simple solution with dry
cells as power supply has been preferred.

LO
1] [
I
7| | % 7l %
I
%
Fig. 6. Diagram of party exchange.
The exchange line comes in top left to: (from lefi
to right | operating relays, line finders and line selec-
tors; on the right, outgoing subscribers' lines.
<z &
X 1628 tv

54

ERICSSON REVIEW



A diagram 1s shown in Fig. 6. When idle all
lines are connected in parallel to the main line.
When a call is made a transmission of polarity
changing impulses from the main station is
started. These impulses will actuate the relay K71,
which in its turn connects current to the relay K2,
the operating magnet of the line finder A4, and
the relay Ry4. This last relay disconnects all the
lines and is made with mechanical locking so
that it will require no current during the con-
versation. When by means of the impulses from
the main station the selector has reached the
position where the called instrument is connected,
the line is again closed over this instrument, This
is indicated in the main station and the impulse
transmission for the selecting motion will cease.
The relay Rz is then released and the impulses
received after this by the relay Rr will be trans-
ferred to the selector B instead of 4. According
to what has been said concerning selective-calling
lines such impulses will arrive only when the first
digits of the dialled number indicate that the
called subscriber is connected to the same line
as the calling party. During the dialling of the
last digit, impulses will be transmitted over the
line, which move the selector B. This selector
will then connect the called instrument over its
contacts and a ring signal is then sent out from
the exchange over the a-wire to earth.

The selectors are returned to home position
by means of impulses from the exchange as is the
case with selective-calling lines. The impulses
will first move the selector B to its last position
and then the selector A to its last position. In
this position the relay Rr will be shunted by the
rectifier Re3, from which it follows that the
relay will become delayed acting and will keep
its armature attracted until the series of impulses
has ceased. Current will then flow through the
selector A also. The selector being driven in-
directly it will consequently move to home posi-
tion when the series of impulses ceases, after
which the selector B is also moved one step to
home position. The party exchange is then pre-
pared to receive the next call since with the arrival
in its last position of the selector 4 the relay R5
was energized and so released the mechanically
locked relay R4.

The purpose of the relay R3 is to ensure that
on the setting up of an internal conversation a
lifted microtelephone shall not interfere with the
impulsing from the instrument connected over
the selector A.
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Eight different subscribers may be connected
to the party exchange. If a higher number of
subscribers is required a somewhat different con-
struction will be necessary, as the relay R4, when
only a single relay, cannot be fitted with con-
tacts for more than 8 subseribers.

In addition it is possible to connect more than
one party exchange to one line. The total number
of subscribers must nevertheless not exceed 10.

Different Types of Party Lines.

The main principles on which the Ericsson
party-line system has been designed have been
treated in detail above, but it is evident that in
many cases it will not be necessary to fulfil all
the requirements mentioned. In addition there
will often be the need of a party line with the
above properties but designed for connection to

" manual exchanges.

A number of different types that answer
various requirements are described below. All
these types have one thing in common, viz., the
equipment outside the exchange to which the
party line is connected is identically equal,
whether the exchange is automatic or manual, and
from this it follows that the automatization of
the exchange to which the party line is connected,
will not call for any alteration of the subscribers’
equipment, which is very favourable from both
the technical and economical points of view.
There is, however, one small exception: Type H
described below makes it necessary for the CB-
instruments used to be fitted with dials.

The following requirements are fulfilled by all
types:

the conversations are secret with two-wire dis-
connection of the instruments not wanted;

internal conversations may be exchanged;

standard telephone instruments may be used;
no local batteries are required.

i

|

|
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A

X 133
Type A 1s designed for connection to automa-

tic exchanges. In addition to the fundamental
requirements mentioned above the following
requirements are also answered;

long-distance disconnection may be carried out
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X 1330 :
by means of a ring signal sent out by the ope-
rator; )
individual metering is provided;
the system operates with hidden direction
digits, 1.e., internal calls are also set up by means
of the directory number.
Type B has the same properties as type A, but
is designed for the connection of one or more

party exchanges instead of selective telephone
instruments.

SR8
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Type C constitutes a simplification of type A
inasmuch as open direction digits are used and
individual metering is not possible. An internal
conversation is set up by dialling one digit only,
which consequently will be the last digit of the
directory number.

=
ik

Tvpe D is the correspondmg type designed for
the connection of party exchanges.
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Type E and following are designed for connec-
tion to manual exchanges. Type E is made as
complete as possible. Individual metering has
consequently been arranged, and long-distance
disconnection may also be carried out. The ope-
rator is called by dialling a special number, o
Outgoing calls from the operator are set up
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without using the dial; the operator plugs into
the jack of the wanted subscriber and sends out
a ring signal in the usual manner, which will
start the selecting of the wanted instrument.
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Type F corresponds to type E but is designed
for the connection of party exchanges.
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Type G is the simplest selective-calling line.
In this case individual metering has not been
arranged, and the operator operates the selective-
calling line by means of a dial. Internal calls are
set up automatically by the subscribers, and calls
to the operator are set up by dialling a special
digit.

X 1 | I S |
Type H is the simplest type for the connection

of party exchanges. Consequently it corresponds
to type G for the connection of selective-calling
instruments but is still simpler since internal
calls as well are set up by the operator. The
subscribers’ instruments are consequently not
provided with dials but are ordinary CB-instru-
ments,

The types described above do not cover all pos-
sible variations. They have been presented in or-
der to show that the Ericsson party-line systems
both from technical and economical points of
view provide new and excellent facilities of
widening the scope of telephone service.
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THE INTERLOCKING
SYSTEM AT THE
STOCKHOLM
CENTRAL STATION

{(CONTD.)
By T. HARD

First Administrative Engineer of the Swedish State Railways,
Stockholm.

The Signal Cabin at Stockholm C.

The signal cabin at Stockholm C, Fig. 7, is a
three story building. According to the usual prac-
tice of the Swedish State Railways the top floor
is built of wood and the two others of brick and
concrete. The height of the cabin was determined
by the requirement that, according to investiga-
tion made, the floor level of the top section should
be about 4 m above the ground in order that the
best possible view under the street bridge im-
mediately north of the signal cabin might he
obtained. With a view to making the rooms of
the two bottom floors sufficiently high, the floor
of the ground floor has been sunk 1.5 m below
ground level.

The ground at the site consisted of old filling
on sea bottom. In view of the risk of mjury to
the apparatus in the signal cabin by vibrations
from trains passing, special care had to be taken
with the foundations and these were made by
friction piling,

The width at the bottom was determined by the

Xime

The signal cabin at Stockholm C.

position of the building on a platform between
two train tracks, as free passage for platform
trucks is required on either side of the building.
The bottom floors are therefore only 2 m wide.
The top floor is overhanging and the rooms are,
therefore, l.ookout balconies have been
arranged on all four sides of the signal cabin.
The railings of

wider.

the side balconies have been
provided with guards to prevent the staff when
on the balconies from touching the high tension
trolley wires which run close by.

The building is warmed by hot water from
the steam central of the station. In addition elec-
tric heating elements have been installed in the
top floor for use during the periods of the year
when the steam central is not in service. In the
middle floor there is as a rule a certain surplus
of heat from the electric apparatus installed
there, and ventilation has been arranged by means
of an electric fan placed in the wall.

The top floor, Fig. 8, is built as an operators’

room with interlocking machine, illuminated

Scale 1:200.

X 050

Fig. 7. Section of the signal cabin at Stockholm C.

On the top floor: the operators’ room; on the middle floor: the apparatus room; on the bottem floor: the power plant.

ERICSSON REVIEW
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track diagram and the necessary telephone equip-
ment.
vard telephone system may be seen on top of the

Loudspeakers and microphones for the
interlocking machine,

Walls and ceilings are made of plywood painted
brown. The light is supplied by projector lamps
which throw light on the track diagram and on
the upper part of the interlocking machine where
the switches, indicators and supervisory windows
are situated.

On the maddle floor, Fig. g, there are the relays
mounted on a separate wooden frame along the
middle of the room, also the terminal boxes of
the incoming underground cables, and finally all
transformers ete. connected direct to the outgoing
cable circuits. In the relay room there are more
than 1 o000 relays, 160 transformers and 110 ter-
minal blocks for the cables. On the middle floor
there are also the fuses with the exception of
those of the AC motors, which are placed below
the corresponding switches in the interlocking
machine.

On the bottom floor, Fig. 10, all equipment for
the power supply has been installed. In the
northern end there is a small room with a work-
ing place for a repairer and shelves and cupboards
for various stores. Part of the bottom floor 1s
occupied by a distribution central for the out-
door lighting of the yard and by the heating
installation.

lluminated Track Diagram.

The track diagram is 13 m long and has been
made in five parts which are held together by a

58

Fig. 8. The operators' room,

with interlocking machine and illuminated
track diagram.

frame of iron bars. The front 1s of sheet-iron,
with the tracks represented by two narrow pa-
rallel black lines on a blueish-grey background,
this having proved less tiring to the eye than
the white background previously used, and with
vellow filling between the lines for the tracks
controlled by track circuits.

In this plate there are small windows behind
which are lamps for track supervision, super-
vision of signals, signalling of train arrivals etc.,
so that by regarding the track diagram the staff
may easily follow the movements. The total
number of lamps is 748, all of which are easily
accessible as behind the track diagram there are
easily removable doors of wood.

X 1293

Fig. 9. The relay room,

with reloys, coble terminal boxes, transformers and fuses.
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X 120

Fig. 10. The power plant.

Left, instrument panel; right, main transformers for the track circuits;
in the background, converters.

The oblong light windows to be seen in Fig.
11 cooperate with the track circuits. The lamps
light when the corresponding track circuits are
occupied by vehicles.

The dwarf signals are indicated in the dia-
gram by circular light openings which show white
light for »clear» and yellow light for »caution».
For »stop» the openings are unlighted.

The main signals are indicated by red and
green lamps, which are connected direct in series
with the lamps of the signals.

At the bottom of the track diagram, Fig. 171,
there are the train-indicator lamps which indicate
whether the block sections of the double track
to Tomteboda are occupied by trains of the State
Railways or those of the private railway com-
pany. Before a train leaves, the kind of the train
must be indicated on the diagram, which is done
by pressing a button, whereby a lamp (departure
lamp) in the diagram lights up. When the train
enters the first block section of the line the
departure lamp goes out, and the corresponding
lamp for the first block section of the line lights
up. This lamp goes out and the corresponding
lamp for the second block section of the line lights
up when the train has left the first block section,
and so on until, when the train has left the last
block section, the last indication disappears.

The space below the track diagram between the
supporting pillars has been utilized as a cupboard
for housing such electric resistances, transformers,
light relays, etc. as have direct connection with
the lamps of the track diagram.

ERICSSON REVIEW

The Interlocking Machine.

The interlocking machine 1s placed in front of
the track diagram. It has a total length of 13.5 m
and contains 70 point switches and 61 signal
switches, by means of which more than 100 points
and 150 signals with about 380 track combina-
tions are operated. The interlocking machine has
place for 30 additional switches to provide for
future completions and extensions.

The interlocking machine is built into a cubicle
of green enamelled sheet iron. The switch handles
are of polished brass.

On the top of the interlocking machine are
fitted various apparatus for the management of
the traffic, such as switches for changing the
traffic direction on the automatic block sections,
time contacts for emergency release of track
locking, press-buttons for the operation of certain
shunting signals and train-indicator lamps.

The switches of the
are placed in front of the corresponding points
and signals in the track diagram. The handles
of the signal switches point upwards and those

interlocking machine

of the point switches obliquely downwards, Fig.
1. Boards with symbols and information regard-
ing the sequence of operation are placed in hori-
zontal position above the switches (when the pic-
ture, Fig. 11, was taken the boards were not vet
in position).

Figure symbols are used for both points and

. signals and these symbols are always the same

as the corresponding number on the interlocking
machine.

.‘ ' L
L 6 W O s

T S

Fig. 11. Detail of the track diagram and

the operating switches.
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Above the boards the supervisory windows may
be seen, in which indicators of different colours
are shown, Fig. 11. The supervisory windows at the
signal switches are used for indicating when the
switch for the road that corresponds to the switch
in question may be thrown. The rule to be
followed when throwing over the switches is
that the switch should be moved in the same di-
rection as the movement. When the switch has
been thrown over the colour in the window will
indicate whether the switch may be thrown back
Or not.

White appears in the supervisory window of
the point switches when the position of the switch
in question corresponds to the position of the points
that are operated by means of the switch. When 2
switch is thrown over the white indication will con-
sequently disappear, but it will return when the
points have also gone over to the other position.

In order to indicate whether a point switch
may be operated or not there is a special in-
dicator
appears in the supervisory window when the
point switch is locked. The staff need therefore
never try a switch but will always know before-
hand whether the
thrown over or not.

device consisting of a pointer which

switch in question may be

Fig. 12 shows the part of the interlocking ma-
chine that cooperates with the block sections of
the line. In the top row there are the switches
which are used for changing the traffic direction
on the automatic line sections between Tomte-
boda and Huvudsta and Solna respectively. When
the traffic direction is to be changed the handle
15 then
started. This clockwork actuates a contact device,
which first sets the signals in stop position. After

is given half a turn, and a clockwork

about 1 minute, during which the signals have
indicated »stop» for both traffic directions, the

Fig. 12. Detail of the switches for operating
the line sections.

X

Fig. 13. The register of the interlocking machine,
seen from the rear.

signals will change over to indicate »clear» for

the other tratfic direction.

At the ends of the bottom row, Fig. 12, there
are two time contacts for emergency release of
track locking and in the centre two press-buttons
for indicating the kind of train (State railways
or the private railway company) arriving from
the north on the double track between Tomte-
boda and Stockholm C. By the use of time con-
tacts for emergency release of track locking the
sealing of the corresponding apparatus has been
rendered unnecessary,

The interlocking machine at Stockholm C, of
which a part is shown in Fig. 13 with the sheet-
iron plates removed, is of a comparatively new
design, used for the first time in 1927 for an
interlocking machine manufactured by Signal-
bolaget for the Hiassleholm station. In all previous
electric interlocking machines mechanical locking
registers have been used, i.e. the different swit-
ches of the machine are made mechanically
dependent on each other by means of rods along
the machine.

In the Hissleholm interlocking machine this
principle was departed from for the first time,
and the register was replaced by
purely electrical connections between the swit-

mechanical
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ches. By application of the experience gained
with this interlocking machine, the same design
has been used at Lund, Gothenburg and several
other stations installed at
Stockholm also.

Each switch with the corresponding contacts

and has now been

and magnets is a separate unit having nothing
but electric connections with the other switches.
This makes the system extremely flexible for the
planning of new installations and for alterations
or extensions of existing plants. From a reliability
point of view dispensing with the mechanical re-
gister has not caused any inconvenience, since
it has been replaced by electromagnetic locking
devices which are of the same or even of a higher
degree of efficiency. A compulsory acting super-
vision of the functioning of the locking magnets
has been arranged, and special steps have been
taken so as to render harmless current leakage
between different circuits due to faults in the
insulation.

Power Plant and Track Circuits.

The primary power consists of three-phase AC,
30 ¢fs, which is supplied to the signal cabin at a
tension of 220 V between phases. This power is
partly used directly, and is partly converted into

X 178 Fig. 14. Transformer cubicle for the current supply

of nine track circuits.
Top, track transformers; middle, on the shelf, condensers;
below, terminal strips.

ERICSSON REVIEW

three-phase AC, 75 c/s, and DC of 220 V and
1z V.

As reserve in the case of breakdown at the
mains there is also available in the signal cabin
2 X 220 V from the DC mains of the Stockholm
Electricity Works. Equipment has been provided

for converting the DC into AC of 30 and 735 ¢/s.

With the exception of a small 12 V storage
battery for voltage equalization there are no re-
serve storage batteries in the plant, operation
being based on the assumtion that power should
always be available from one of the mains sys-
tems. The
tem to the other is carried out by hand by means
of a switch on the switchboard.

switch-over from the one sys-

The main transformers, Fig. 10, for the track
circuits are of a special design which prevents
the voltage differences that might occur in the
tracks on account of the electric traction from
entering the local phases of the track relays,
which might cause dangerous disturbances. The
protection against the traction current has
previously been arranged by using special fre
quency selective relays insensitive to the traction
current, but in the present system ordinary two-
phase track relays for 75 ¢/s AC have heen in-
troduced. The necessary protection has instead

X129 Fig. 15. Relay cubicle at a block station along
the track.
Top and middle, relays and choke coils; below, storcge battery
with charging equipment.
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X 7061 Scale 1:200.

been arranged by a kind of filter fitted in the
feeding transformer which is common for all
track circuits and this has rendered possible
considerable reduction of both installation cost
and power consumption. '

Fig. 13 shows a cubicle with equipment for the
supply of 9 track circuits. For each track circuit
there is a condenser and a track transformer. AC
of 75 ¢/s and 110 V is supplied to the cubicle. The
transformers are connected to this supply with
the condensers in series with the primary wind-
ings. The power for the track circuits is taken
irom the secondary sides of the transformers. The
transformers are of such a design that the voltage
supplied at the secondary side varies with the
resistance of the track circuit and 1s adjusted
automatically so that the current fed to the track
circuit will remain practically constant.

In the case of the arrangement formerly used,
with constant voltage over the track transformer
and series resistances on the secondary side, an
overcurrent will occur on account of the shunting
when vehicles enter the section; this overcurrent
will render the release of the track relay more
difficult and makes necessary a more complete
short-circuit over the axles than would otherwise
be required. The track feeding with constant
current therefore involves an increase in the sensi-
tivity of the track circuit to shunting, which is of
great importance from a safety point of view. The
arrangement at the same time provides better eco-

X151 Fig. 17. The signal cabin af Mélarstrand.
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Fig. 16. Section of the

signal cabins at Malar-

strand (left) and Jakobs-
gatan (right).

nomy on account of the reduced power consump-
tion.

The power supply to the track circuits of the
line north of Tomteboda, which are situated at a
comparatively great distance from the signal
cabin, is carried out by means of DC from storage
batteries which are continuously charged from
cuproxide rectifiers, Fig. 15. In order to protect
the relays from the traction AC, choke coils with
high reactance and low DC resistance have been
inserted in series with the relays.

Track circuits of this type have been in use for
several years to a great extent on the electrified
lines of the Swedish State Railways. The prin-
ciple of the design, however, in spite of its
simpleness 1s rather unique.

Arrangements at Malarstrand
and Jakobsgatan.

Cross sections of the signal cabins at Malar-
strand and Jakobsgatan are shown in Fig. 16.

The greater part of the work at Milarstrand
consists of the operation of the street barriers and
the swing-bridge, since the operation of the sig-
nals is carried out automatically for all trains
except those to and from the harbour.

The interlocking machine has 8 switches only
and is of the same type as that of Stockholm C.
The track diagram is of wood and is provided
with miniature lamps.

X 1280 Fig. 18. The level crossing at Jakobsgatan,
between the tram line (600 V) and the railway line (16 000 V).
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X 1282 Fig. 19. Electric point drive.

The primary power for the signal cabin at Ma-
larstrand is taken direct from the DC mains of
the Stockholm Electricity Works, which also
supply the power for the operation of the swing-
bridge. Reserve supply has not been considered
necessary as there are practically never any break-
downs in the power supply.

A picture from Mailarstrand 1s shown in Fig.
17. The left tunnel opening leads to the Stads-
garden harbour and the right one, to which the
points are thrown on the illustration, forms the
entrance of the tunnel under the southern part
of Stockholm.

The driving machine for the street barriers,
which is common for the two 12 m long barriers,
may be seen to the right on the illustration near
the base of the old signal cabin, which has now
been removed.

The street barriers of the level crossing at Ja-
kobsgatan are operated from the signal cabin
situated near this crossing; it carries the heaviest
traffic of all the leval crossings of the Swedish
State Railways in respect of both railway and
street traffic.

The barriers are operated by means of two
motors, one for each pair of barriers, and are

o=

X 1281

Fig. 20. Point rollers.

ERICSSON REVIEW

X 12

Fig. 21. Double crossing points,

with double drive.

combined with light signals, which stop the traffic
of the street before the barriers begin to close.

The power to the barrier system at Jakobs-
gatan is supplied from the power plant in the
signal cabin at Stockholm C. The operating in-
struments mounted on a
switchboard in the upper part of which there is
a small track diagram with lamps for the signall-
ing of the arrivals of trains etc.

The barrier watchman has to follow the traffic
by means of the track diagram and to decide for
himself when the barriers must be closed.

consist of switches

When the barriers are operated a motor-driven
contact device is automatically actuated, by means
of which the trolley wires above the street will
be connected either to the 16000 V line of the
railway or to the 6oo V line of the tramway,
according as the barriers are open or closed to
the street traffic.

Arrangements for the Throwing-
over and Locking of Points.

Fig. 19 shows how the driving machine of a
point is mounted on a bracket of U-irons which
are fixed to the ends of the sleepers and to the
irons of the point fundament. The driving ma-

X 125

Fig. 22. Mechanical switchman.
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X 12 Fig. 23. North view of the points at Tomteboda.

chine will consequently follow variations in the
height of the track. The cable from the signal
cabin is terminated in a separate hox connected
to the driving machine by a flexible tube through
which the conductors have been drawn.

Four rods leave the driving machine, viz., two
point rods for the operation of the tongues and
two supervisory rods which serve for controlling
the position of the tongues, independent of the
position of the point rods.

The locking of the tongues is carried out by
means of a device built into the driving machine.
Point locks are therefore not required, which
makes the cleaning of the points from snow and
ice much easier. The driving machine may be
forced open and is provided with an enclosed
For all other sliding
surfaces and bearings the lubrication is by means

gear which runs in oil

of grease forced into the driving machine by means
of a syringe through lubricators with ball valves.

The cleaning of the points from snow and ice
is facilitated by notches made in the point plates,
so that the channel between the tongue and the
guard rail will be open at the bottom, Fig. 2o.
Roller bearings have been provided below the
tongues so as to support them during the switch-

over. The slide plates have only to support the
tongues in their resting positions. It is therefore
not necessary to lubricate them, and the switch-
over will always be easy.

Fig. 21 shows double crossing points. Two
driving machines are required for such points,
each machine operating two pairs of tongues.

Fig. 22 shows points provided with a mecha-
nical switchman which returns the points to home
position after they have been forced open. This
arrangement has been provided at some points
at the inner end of the platform tracks of the
Eastern Yard. The switches are generally trailed
and need then not be thrown over but may be
forced open if the points should not be in the
right position.

Signals.

Fig. 23 to 32 show signal arrangements at
various places in the yard and on the lines.

Fig. 23 shows the signals for the points at
Tomteboda Ovre, situated at a distance of 2.5
km from the signal cabin. Main signals have
been provided for the two left tracks only. For
the other tracks the signalling is carried out by
means of the dwarf signals. The main signals
are fitted on poles of reinforced concrete and the
dwarf signals on low bases of the same material.

A signal telephone to the signal cabin is mounted
on the pole of one of the main signals.

The rectangular shape of the number plates
indicates that the signals are operated from the
signal cabin. The number plates have a coating
of enamel, which reflects the light from the
headlights of the engine, so that the number may
be seen clearly from the engine even in the dark.

Fig. 24 shows automatic signals at the block
station about 800 m north of the Tomteboda
points. The signals have been fitted with a round

x 12 Fig. 24. Block station north of Tomteboda Ovre.
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Fig.- 25. South view of Tomteboda Uvre.
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X138 Fig. 26. Entrance signal at Mélarstrand.

plate, which indicates that the signals are operated
automatically.

The main signal shown in Fig. 25 belongs to the
upward track and indicates »clear» by means of
one green light for the trains of the private rail-
way company and two green lights for the trains
of the State Railways. The two bottom lights
form the distant signal of the next block sec-
tion and show green light or flashing white light.
When passing over the crossing points on to the
downward track the signalling is carried out
by means of the dwarf signals only.

The signal telephone may be seen on the left
pole carrying the trolley wire. In this case the
main signal has been placed in the catenary bridge
and is accessible by means of a ladder raised
against a support which is placed on the bottom

X130 Fig. 27. Southern entrance of the tunnel.

part of the signal. The old Tomteboda signal
cabin may be seen in the background; after the
removal of the interlocking machine the building
has been used as office for the Tomteboda shunt-
ing yard.

Fig. 26 shows the signals south of the points
at Milarstrand, ¢.e., main and dwarf signals for
the upward track and a dwarf signal for the
other track.

Fig. 27 shows approach signals at the southern
entrance of the tunnel under the southern part of
Stockholm. On account of the sharp curve the
signals are repeated further along the tunnel.
The special painting of the background plates
indicates that the signals are distant signals. On
main signals these plates are black.

In Fig. 28 »clear» and »stop» is indicated by

X120 Fig. 28. Entrance signal south of Stockholm C.
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Fig. 29. Starting dwarf signal.
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X122 Fig. 30. Dwarf signal and scotch-block light.

the two top lights of the main signals. The same
»clear» signal feature is shown for all five train
tracks. The lower lights of the signal are used
as distant signal for the starting signals at the
other end of the vard.

A home dwarf-signal with similar signalling
but without main signal has been provided for
the downward track also, for use on single-track
traffic on this track.

Fig. 29 shows a starting dwarf signal indicating
»caution», The bottom lights are used for indi-
cating when the whole starting road is clear, and
such signals may consequently replace the main
signals of starting roads. Flashing light is shown
when the starting signal at the station limit in-
dicates »stop» and fix light when this signal in-
dicates »clear». The light to the right corres-
ponds to the upward double track and the left
one to the other line tracks.

Fig. 30 dwarf signal indicating
»stop». Behind this there is a scotch block arrange-
ment with four blocks, which has been arranged

shows a

in this place since the tracks slope towards the
train tracks. A guard rail has been placed in the
track so as to prevent the carriages on running
off the rails from striking against the adjacent
trolley-wire pole.

About 10 m behind the main signal the home
dwarf signal may be seen; this signal is provided
with a special light at the bottom for green light.
Fix green light is shown when the whole entrance
road is clear. When only half the train track is
clear flashing green light is shown by the dwarf
signial while the main signal shows red light, 1f
not even half the track is clear the train will
proceed by clear from the dwarf signals only,
but the engine driver must then have special per-
mission to do so. This may be obtained from the
staff of the signal cabin by means of the signal
telephone at the main signal.
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Fig. 31.

The scotch blocks must be turned down before
»clears can be indicated on the dwarf signals of
the track circuits where the scotch blocks are
placed. In addition the scotch blocks are combined
with a separate scotch-block light which shows a
black bar on a white background. The slope of the
bar indicates that the signal refers only to the
track towards which the bar is directed.

Fig. 31 shows a platform signal with indication
lights, and some of the dwarf signals which
divide the platform tracks of the Western Yard
in two parts. With regard to their position on
the platforms these dwarf signals have been
mounted on poles.

Fig. 32 shows a special signalling device, which
shows to which track of the storing groups the
points are thrown; this device is necessary as the
view is screened by the left abutment of the bridge.
The signal shows a white light permanently as
well as a yellow light, the position of which in
relation to the white light indicates to which track
the road leads. Yellow light can be shown only
when the dwarf signal further along the track
indicates »clear» for shunting.

Platform signal.

X 1204

Fig. 32. Shunting signal.
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RELIABILITY AND MAIN-
TENANCE COSTS OF
THE AUTOMATIC TELE-
PHONE EXCHANGES
IN STOCKHOLM
DURING 1933,
WITH SUMMARY
FOR 1931—1933

By A. LIGNELL, Director of Telephones,
Stockholm.

In January 1934 the oldest of the Stockholm
avtomatic exchanges, "Norra Vasa™ had been
in operation for ten years. At the close of
1933 the "Kungsholmen" exchange had been
in service for 5![2 years, "Centralen" for 5,
"Soder" for 212, "Sédra Vasa" for 134+ and
"Ostermalm™ for 3/t year. As a study of the
operation of the exchanges not only for last
year but also for longer period of years may be of
interest the results of operation are given below
both for 1933 and for the period 1931—1933.

The sixth automatic exchange »Ostermalm»
was put into operation in April last year. [t is
equipped with bays and multiples for 30 000 lines
and with connecting devices for the number of
subscribers to be served at the outset, which was
16 600. This switch-over brings more than
100 000 of the 116 000 subseribers’ lines of inner
Stockholm into connection with the automatic
exchanges. The division of these lines among the
different exchanges is shown by the table below:

| number of

. ity subscribers  exchange put |
£apaciy December | into operation
1933
| |
Norra Vasa ..., 10 000 6 589 January 1924 |
Kungsholmen ...... 27 000 15731 June 1926
Centralen ......... 20 000 16 ooo January 1929 |
Stder,...oiinmmn 40 000 25469 July 1931
Sidra Vasa j0 000 20 354 | March 1932 |
Ostermalm ... I 30 000 16813 April 1933
total 157 00O 100956

The Stockholm area of local traffic comprises
154000 subscribers with 184 500 instruments,

ERICSSON REVIEW

Reliability.

Table 1 shows the results of reliability super-
vision at the above automatic exchanges during
1933.

The supervision is on the calls made by the
subseribers —, i.e., on the actual traffic, from the
supervisory switchboard of each exchange and
comprises all registers of the exchanges. In this
way a perfect survey of traffic conditions is
obtained. Combined with the cutting in by the
supervisory staff when the fault lamps of the
registers light up this supervision makes possible
effective clearing of the system from faults.
FFaulty connections in the automatic equipment
which would not be apparent otherwise are locked
during the supervision and the faults are cleared.

The table shows that of 644 830 calls checked
during 1933 there were
47.956 % faultless calls,
1.866 % faulty calls due to subscribers,
0.036 9 faulty calls due to operators and,
0.142 % faulty calls due to technical appliances
in the automatic or manual exchanges,
on subseribers’ lines and instruments
or due to circumstances unknown.

The average percentage of faultless calls is
07956 % and ranges at the different exchanges
hetween g8.723 % and 97.097 %. The variation
is caused chiefly by the subscribers’ part of the
percentage. This part, which averages 1.806 %,
is least, 1.008 %, for the »Centralen» exchange
which carries the heaviest traffic composed chiefly
of business telephones, and highest 2.639 %, for
»Kungsholmen» which is chiefly concerned with
private telephones.

The average of »engaged» for all exchanges
was 0.143 %, the variation for the different ex-
changes being between 0.660 % and 8.601 %.

The average percentage of no reply was 7.502
%o ranging from 8.782 % to 6.938 %. This com-
paratively high percentage is due to the great
number of private telephones serving all social
classes.

The percentage of lost calls due to technical
faults which were traced is 0.065 %, of which
0.050 % were traced to the exchange where the
supervision was operating, 0.012 % to other
exchanges and 0.003 % to subscribers’ lines. Of
the 0.077 % of lost calls due to unlocated faults
the greatest part occurred outside the automatic
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equipment in junctions to manual exchanges and
departments. Faults in these junctions are as a
rule difficult to locate and may in some cases be
due to faults by operators in call display positions.

The percentage of lost calls due to technical
faults in the automatic equipment, equipment in
manual exchanges or faults on subscribers’ lines
or instruments or due to circumstances unknown
was for 1933, at

SBder i naviaiae 0.068 %
Sédra Vasa . o0 %
Norra Vasa ... O.01 %
Ostermalm ..., 0.6 %
Kungsholmen .. omE %
Centrlen . .....iominvmmmnss 0.254 %,

or an average of 0.142 % for all exchanges.

The higher percentage of lost calls due to these
circumstances at »Centralen» than at the other
exchanges — even though it is but small one —
is caused by the fact that this exchange has more
traffic with manual exchanges and departments
than the other exchanges and that the traffic
intensity is much higher at this exchange.

From Table II it will be seen that the number
of faults decreases as the purely automatic traffic
increases.

In view of the fact that in the Ericsson auto-
matic system no calls are lost on account of in-
sufficient number of connecting devices or junc-
tions during busy hours — this only tends to
hold up the connections a little — it is evident
that the percentage of calls lost on account of
technical faults in this automatic system is not
as high as for other automatic systems calculating
only those due to unsufficient connecting facili-
ties. The reliability of the system is consequently
good.

The importance of traffic supervision not only
for analyzing the character of the traffic but also
for ensuring effective maintenance is demon-
strated by the fact that in 1933, with continuous
traffic supervision and with the supervisory staff
cutting in on calls when fault lamps of registers
glow, 2 531 faults were blocked and cleared. This
represents 31 % of the 8 175 faults cleared during
the year in the automatic equipment of all six
exchanges.

Table II gives a summary of the results of
traffic supervision at the existing exchanges for
the years 1931—1033.

Table I. Reliability control statistics at the automatic exchanges during 1933.
faultless fault?. in the technical
- equipment located to
total | | T 7
num-
num- b faults | faults faults
ber = b 1 t I
exchange ¢ calls ! chang- | E il own | other | ne total |
Y Ok 4 put (ed, va-| m; | En'd total s'{b- OPE | ex- ex- | lines | total 1°'d |
checke dhvough| cant reply | gage scriber| rator change [change cate
calls |
i or cut| |
| off | | | (
|
Norra Vasa ..., 89081 72755 576 | 6223 7742 87206) 1655 40 33 8 6 47 43 90
oL Br.673| 0.646 6.986 8.60r] 07.006| 1.858] O.o45 | O.037 | O.on | Ooo7 | O.ios3 | Oo4B | O.ror
Kungsholmen 105 345 82 260 600 | 9251| 10 176102 287| 2 780 48 102 24 2 128 102 230
% 78,086 O.56g 8.782 0.660| Q7F.0g7 2.630) O.o46 0O.097 | 0.022 0,002 0,121 0,007 0,218
Centralen ...... 123425101 306) 718 | 8,700/ 11035121 840/ 1 244 19 | 87 | 9 2 98 215 313
% 82.-5: 0,582 7 049 3_940'| 98,723 1.008 0,015 O.o71 0O.007 O.002 0,080 O.174 0O.254
Stder,...o0ues. 152 252123 356| 988 | 10563 14 434149 341| 2724 83 51 | 8 3 62 42 104
% B1.0m 0.640 6.933 9.480 98.:»33 1,783 O'oss 0034 [ X. .13 0,002 O.a41 0027 0,068
Sodra Vasa ... 76 927 61745 543 | 5960 7os51 75308 13546 19 24 4 1 29 | 25 54
r.':, so.aﬁui 0,706 7.759 Q.66 Q7F.Bgs 2,010 0,025 ‘ 0,031 l 0,008 O.002 | 0,038 0,032 0,670 i
Ostermalm., ... .. o7 800 78702 677 | 7660/ B3519 05567 2088 22 25 | 20 7 | 52 71 123
(put into opera- l | | | |
tion March 1, | | [ ‘
1933) '
% 80,472 062 | T3 87| 97.77 2.135| O.o22 O,026 | Q020 | Q.07 | Oo83 | 0073 0126 |
Total ,......... ! 644 830(520 214 4 102 | 48 375| 58 957,631 648| 12037 231 J 322 ' 73 21 | 416 l 498 | 914 '
|
| %1 Bo.675 0.636 7.502 9.143  97.056 1866 0D.o3b ‘ O.050 | 0,012 0.003 0063 | 0.077 0,143 |
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Of 1320609 checked calls registered during
these three years the average was
07.341 % faultless calls,

2.429 % faulty calls due to subscribers,

0.037 % faulty calls due to operators,

0.193 % faulty calls due to technical arrange-
ments in automatic or manual ex-
changes, on subscribers’ lines and in-
struments or due to circumstances
unknown.

The percentage of faultless calls increased from
96.355 % in 1031 to 97.956 % in 1933, and in the
same period the percentage of faults caused by
the subscribers decreased from 3.323 % to
1.866 %.

The number of faults caused by the operators
remained nearly constant.

The number of lost calls due to technical
equipment and unknown circumstances on the
other hand decreased from 0.281 to 0.142 %.

The number of subscribers connected to auto-
matic exchanges was

It is apparent therefore that the very small
percentage of lost calls due to faults in the tech-
nical equipment and unknown circumstances be-
came still smaller as automatization proceeded.

It might be supposed that the reliability of an
exchange that has been in service for several
vears would show a falling off but that this is
not the case with the Ericsson system is proved
conclusively by Table 111 which gives the results
of supervision at the oldest automatic exchange
of Stockholm, »Norra Vasa», which had been in
service for ten years in January 1934.

Of 228 246 checked calls during the years 1931
—1933 there were
07.216 % faultless calls,

2.630 % faulty calls due to subscribers,

0.043 % faulty calls due to operators,

0.111 % faulty calls due to technical equipment
in automatic or manual exchanges, on
subscribers’ lines and instruments or
due to circumstances unknown,

The percentage of faultless calls increased from
06.373 % in 1931 to 97.096 % in 1933. In the

oa | number of | number of lost calls g
ZEET subscribers | exchanges o same period the percentage of faults caused by
| | subscribers decreased from 3.444 % to 1.858 %.
I‘g;; --------------- gi 335 I' ;1» 0.28: The number of faults caused by operators showed
............... O.22: . - .
1033 oorreren, 100 956 6 Saa only small variation while the number of lost
Table Il.  Reliability control statistics at the automatic exchanges during 1931—1933.
I I faultiess | fau[r.:r. in the technical
| equipment located to
total — | = i
num- |
num- faults | faults ‘ faults |
ber |
ber by by not
year § calls | chang- | own | other total
| © no en- sub- | ope- y lo.
| checked put  ed, va- \ 2 total | iy ex- ex- | lines | total
ec“e through | cant reply | gage scriber | rator change |change cated
| e Lor cut | !
| off | | |
J | || | | |
1] | ] |
. - & et e 241 466 190078 1113 20568 20906 232665 8o24 a9 247 55 14| 316 362 678
[4automatic exchanges, ‘ | | [ ‘
with 63 556 sub- | |
scribers) | | | [
| ?'(a 78.718 0,461 B8 8.658, 96.355 3.323) O.oqr 0,102 0,023 0.006 | O3] O.amo O.ﬁll
|
I e 434403 345 113| 2720 35 231| 38 207| 421271 12019| 152 334 g0 16| 440 521 061
Sautomatic exchanges I
with 84908 sub- [
scribers) | [
r:.ri, 79,446 0,626 B.an 5,795} 96.977 2.767| O.o35 O.077 O.ea1 : 0,003 | 0. O,unl O.331
IGE T oneiivia 644830 320214] 4102 48375 58057) 631648 12037 231 | 322 | 73 21| 416 498 o914
(6automatic exchanges !
with 100956 sub-|
scribers) [ '
- LA | So.67s|  0.636 7.5c2 G143 q7.956] 1.866] 0,036 Oo50 | O.orz | Oooy | Opbs| Oopp Oy
1931—1933 ‘ ‘ | I ,
Total |1320609(1055405) 7035104 174118 070(1285584( 32 080/ 482 903 218 | 511172 1381|2553
% 79.g13)  ©O.for 7.688|  Blosg|  97.341]  2.439| O.o37 | 0068 | O.17 | O.ny | D08y Ouroy| ©.103
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calls due to faults in the technical equipment or
unknown circumstances decreased from 0.132 %
in 1931 to 0.101 % in 1933. The comparatively
high percentage of lost calls due to subscribers
1s mainly because the greater part of the tele-
phones connected to this exchange are private
telephones.

After ten years’ service the operation of the
exchange 15 excellent and every bit as good as
at the other exchanges.

In »Technical Reports from the Royal Board
of Telegraphs» No 1—2, 1934, the result of
_ reliability supervision at the Gothenburg tele-
phone exchanges is published for the period 1/8—
30/11 1933. The Gothenburg exchanges are also
built on the Ericsson system with 500-line selec-
tors having five-digit numbers while for the
Stockholm Exchanges the numbers have 6 digits.
The local telephone system at Gothenburg has
about 34 700 subscribers divided among automatic
exchanges. It might be of interest to compare the
results of supervision for Stockholm, with 644 830
calls checked in 1933, and Gothenburg, with
182 009 calls checked in 1933, and these are given
in the table below:

Stockholm Gothenburg

faultless calls with reply .................. 813u:% 8003 %
enpapged oo n TR R R 9.143 % ILax3 7
no repl)'.,,.“,..‘ .......... 7502 % 6.783 %
fault by subscriber 1.866 % L.zgz %
fault by operator ,...................ceeeel, O.036 % ==

fault in technical equipmentor not located  0.142 % O.1090 %

The difference is very small as regards lost
calls due to faults in the technical equipment and

unknown circumstances and it is chiefly due to
the fact that the Gothenburg local system 1is
almost completely automatized while the Stock-
holm system has still about 16000 manual sub-
scribers,

The results gained at Gothenburg are a further
evidence of the excellent reliability of the Ericsson
system.

Fault Frequency.

In Table IV is given the number of cleared
faults in 1933 at the exchanges where the traffic
from manual subscribers is carried on by means
of key positions, and which consequently are
equal as regards technical equipment. In the
»Norra Vasa» exchange the calls from manual
exchanges were worked over manual B-positions,
and it was not until June 1933 that key positions
were introduced for this traffic; this exchange
has therefore not been included in the comparison
tables. However, it may be mentioned that the
number of cleared faults during the year in the
automatic equipment of »Norra Vasa» was 369,
representing 0.26 cleared faults per 10000 out-
going calls or 1.0 faults per day. The number of
faults in exchange equipment outside the auto-
matic system was 254 or 0.7 per day.

For the five exchanges in the table fault
frequency for the year was an average of 0.365
cleared faults per 10000 calls with a total of
213617 461 calls in the year. The corresponding
figure for 1932 was 0.363.

Table .  Reliability control at the oldest automatic exchange of Stockholm, »Norra
Vasa» (put into operation in January 1924) during 1931-1933
! failtless fau1l§ in the technical
) equipment located to
total - : -1 1 1
num- |
num- - | faults | faults faudts
year befr calls chnng- by b)l' own | other | ot total
| n put ed, va- ne: i e total n_lh' ope: ex- ex- lines | total lo.
_Ichel;‘l;:ed through| cant reply | gaged scriber| rator changs [chanige cated
calis or cut
[ ‘ ! off ' |
| | | |
TO3Teeniennnannn 62 834| 49707| 303 5125 5420 60555 2 164‘ 32 36 ‘ 10 3 49 34 83
"/o 79.100|  O.482 8.6 8.606 96,373 3444 | ©O.os1 0,057 | O.o1f O.005 0,078 O.054 0,132
[ [ |
TO3R . ivais wonwine 76 331 613503 493| 5755 6289 74040| 2185 25 20 | 15 6 41 40 81 |
o 80.574| ©0.646| 7.s8| 830 O6oos| 2.2 0,033 | O.26 | O.om | 0.008 | OC.osg | sz | 0.106
XY 33 e siurarcivn G 89081 72755 576| 6223 7742 87296 I 655 40 33 8 6 47 43 90
%, 81.673 0,646 | 6.086 8.691’ Q7 .96 1.8:8| O.o45 0.037 0.o0g Q.co7 0.053 0,048 0,101
Total |228 246|183 065| 1 372 | 17 103| 19 451|221 Sg:i 6 004 97 89 i 33 15 137 117 254
% 80,600 001 |  T.0 8,522 97.:16: 2.630 | O.o43 0.039 | O.org | O.oop 0.0f2 0,051 0,111
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Table IV. Fault statistics during 1933.
‘ number of faults repaired during the year I number of calls |
VRS in the automatic equipment |in exchanges outside |per subscriber| r::bsc;iber
| age number | N the automatic | per weekday | i
| | | i ° |per busy hour| the ex-
| num- of out- [ equipment 8a.m,—9p.m,| |
| 3 | . per per | e | = ——|—————| thange
| exchange er gomg | 10 0op| O™ [ || | was put
| of sub- calls | nected v | con- .
= ; | total | out- | Pe n -cu:-d| i oy Opeia-
scri- during . subseri-| day t " P : : : :
| oin | otal « max. | min, | max, | min, tion in
| bers' | the year going o | subseri-|  day | ‘
| lines talls line | | ber's | |
| ; | line | | .
| | J |
Centralen 16 083| 74284 443 | 2 906 | 0.39 0.8 8.0 687 | O.04 1.g 15.5 Iy | 2.2 1.82 I_]sn. 1924
Kungsholmen | 15 437 28 363 718 | 1 052' 0.37 Oy 2. 733 '| 0.05 2.0 5.8 42 | 0% 0,60 !_]une 1928
Soder ...... 25 504 46 786 226 | 1 484 ! 0,32 0,06 4.1 764 | 0.03 2.1 5.7 44 | O 0.58 !July 1931
Sodra Vasa,. 20072 35001 584 1262, 036 0,06 3.5 488 | 0.2 1.3 5.4 4.0 | 0,78 0.53 March 1932
Ostermalm . .| 16 629 29 181 490' 1 wz‘ 0,38 Q.07 40 ‘ 6oo | 0.4 2.2 7.6 4.9 1.04 073 |March 1933
(I:.'*_ £ 7 ‘ |
1933) | | | |
Total and ‘ | I ‘ |
average | 93 815/213 617 461 ?Saﬁl 0.365 3272 | | |
Table V. Fault statistics during 1931—1933.
( number of faults repaire uring the year
|f | ! _number of faults repaired during the y;
aver;ge | number of in the automatic equipment _| in exchanges outside the
number X t 3 i t
exchange D e uutgo.mg calls per per au clmauc equipmen
[ and year seribsers’ during the ) 10000 | connected per per connect-
lines yaar | outgoing | subseri- day total | ed subseri- :cr
: | calls ber’s line ber's line &y
Centralen fl I
. 1931 14044 51 872910 1579 0.30 O.11 4.3 1 568 0.0 4.4
1932 16 495 68 719 323 1979 0.9 O.12 5.4 865 0.05 24
1933 160 83 74 284 443 2906 | 039 | 0.8 8.0 687 O.04 Ly
Kungsholmen
1931 12 834 23 325 540 947 O.41 O.07 2.6 729 0.6 | 2.0
1932 14576 26 830 717 1156 0.43 0.08 3.2 498 0.03 L
1933 15437 28 363 718 1052 0.37 0.7 2.9 733 0.05 2.0
Sader |
1932 259171 47 450 109 1 g6o 0.4t 0,08 5.4 872 0,03 ‘ 2.4
| 1933 25 504 46 786 226 1484 032 | 0,06 4.1 764 Qw03 | 21
‘ Sodra Vasa ]| |
1y—3112 1932 19 719 26 014 350 ' 701 037 O.o4 2.6 564 | O.03 ! 2.1
1933 20 072 35001584 | 71262 0.36 0.06 3.5 488 0.0z | 13
Ostermalm ‘
1,311, 1033 | 16 629 29181490 | 1102 | os8 oer | 4.0 foo 0.04 2.2
Total and |
average 457830410 | 16128 | 033
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For the four exchanges which were in service
all the vear the number of cleared faults per 1 000
subscribers’ number was

1933 1932
in the automatic system ¥ .. ............ccoooee, 86.5 89,4
in exchange equipment outside the automatic system 34.6 39.2

The average percentage of cleared faults per
day for 77 186 subscribers connected was:

Table V shows the fault frequency at all ex-
changes for the year 1931—1933. With 457 830410
outgoing calls the fault frequency for the 3 years
per 10000 calls was 0.352 or 35.2 cleared faults
per million calls. The increased number of faults
for the »Centralen» exchange which carries the
heaviest traffic was due to the great increase in
traffic during the 3 years and the increased
number of connection devices that was found
necessary. The increase in the number of cleared
aults in this exchange from 30 to 39 per million
calls requires no comment. Nor does the variation
in fault frequency at the other exchanges.

The small number of cleared faults during
these 3 years and the extremely good reliability
are conclusive evidence of the excellence of the
automatic system.

Maintenance.

Table VI gives the numbers of the maintenance
staff, the number of working hours and the cost
for wages and material in 1933 for the exchanges
where comparison is possible. The service com-
prised not only work in the selector rooms but
also work at the main distribution frames, fault
office and power plants as well as the cleaning
of the exchange premises. The maintenance staff
consisted of 68 persons for 4 exchanges with
77 186 subscribers or an average of 0.88 persons
per 1000 subscribers per year (0.65 male plus
0.23 female workers) ranging between I.12 per-
sons at the »Centralen» exchange which carried
the heaviest traffic to 0.74 persons for the »So-
der» exchange. The average number of working
hours per subscriber per year was 2.09 and the
maintenance cost per subscriber per year Sw.
Kr. 3:09 of which Sw. Kr. 2: g9 was for wages
and Sw. Kr. o: 10 for material.

The maintenance cost per 100 calls for the 3
exchanges averaged Sw. Kr. o: 132. The cost of
traffic supervision during the year was Sw. Kr.
0:020 per 100 calls. If supervision be reckoned
as part of the maintenance cost, the latter will be
increased to Sw. Kr. 0: 152 per 100 outgoing
calls, against Sw. Kr. o: 161 in 1932.

Table VII shows the number of staff and main-
tenance cost at each of the exchanges during the

Table VI. Maintenance cost statistics during 1933.
!cnsl of labour including night: p terial average per connected subscriber’s
'service, holidays and sick leave, gosxiol materia line and year
ave- — - - e —. S L —
. [ cost of | main-
rage | numbeﬂ{ total | st material |l"'-"t=ll
| of sub-| of stafl | - . int [~ | out |main.| te-
exchange erie, [T | work- in the | outside mainte- | npu .work— of in the 0‘;'1 g
SCEGh) . autom, |the autom Bance l}er | s 1 ZEF |
bers' I | &)k S excha ‘e exchan ‘ cost of | mg ba- [ aut, | the | nance cost
| o n X |
lines mnlcima-' hours Sw. Kf. S\V.Kf_e stafi |hours | POUT | exch, eiL(I:;; | cost f’:;
| le Sw, | 5w, | Sw. |
| ! | Kr. | Kr. | Kr, | Kr, | calls
| [ [ | 5
| Centralen, . | 16083 13 | 5 | 41750 62322: —| 1004: — | 2 010: —|6, 336: —I O.comia| 2.60 | 3: 88|o 06 |0: 13| 4:07 | 0: 088
|
Kungsholmen| 15437 11 | 4 | 34 207 50055:—-| Bo8: — 678: — | 51 541 —nl ow| 2,02 |3 25| 105 | 0:04(3: 34 O 183_|
Stder . ... | 25 504| 14 i 5 | 46931 65255 —  861: — | 1238 — | 67 354: —| Duoo;rq 1.8 2:54|0:03|0:05 262 0: 144
Sédra Vasa, , | 20 072! 12 | 4 | 38 323 53 106 —| 233 — 927: — | 54 266: — Cl.m;vg Lor [2:65 001|004 2:70] 0:155
Total and | | | ‘ : :
average | 77 186| 50 | 18 |161301/230738: —| 2 gob: — | 4 853: — |238497: — omoa.s 2.09 |2:99|0; 04 | 0:06|3:00 | 0 129
) | ! ' i |
| OUstermalm , | | 16 629|| 13 | 4 | 27 359 42919: — 436; — | 550: — | 43 9o5: -| Ooumzl 165 | 2:58 |o; 03 (0:03|2:64 | 0150
(',-'I4—- 31;'[1'2 | | | | ‘
| 1033) - | | | | .
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period 1931—1933. The number of staff remained
unchanged except at the »Kungsholmen»exchange,
where an addition of 2603 subscribers necess-
itated an increase of staff by 2 male fitters in
1933 and for »Sodra Vasa» where the 2 female
workers were added making the number 4.

During the 3 year period the average for all ex-
changes was

number of working hours per subscriber ‘per Year ......... 2u6
wages per subscriber per year.. e . Sw. Kr 3in4
maintenance cost per subscriber per yesr SRR R L4 S

(wages and material)

maintenance cost per 100 calls . Sw. Kr, oig

If the average cost of supervision for 1933,
Sw. Kr. 0:020 per 100 calls, which might be
taken as the average, be added the total cost for
maintenance will be Sw. Kr. o: 161 per 100
outgoing calls.

Power Consumption.

The power consumption for driving machines
and battery charging was in 1933

kWh per subscriber |

| cost per

1 |

‘ exchange : d““'mg battery | (otal subscriber |

machines | charging | Sw. Kr.
| ‘ 220 V 48V | |
| | | |
Centralen 1.53 —t == | ==t
: Kungsholmen | 1.17 2.56 ‘ 3.1 Oiazs |
SBAEE .o ierae 0.75 | 2.34 2.9 olz4
Sodra Vasa...| o.m3 IV R B (=3
Ostermalm | |
1/,—3t5, 1933| 0.8 | 2.7 326 Oz

* At the »Centralen» exchange the same battery is also used
for the long distance and the rural exchanges housed in the
same building,

The results of operation at the Stockholm
automatic exchanges during 1933 demonstrate
that the Ericsson automatic system possesses

extremely high reliability,

remarkably low number of faults,

very small maintenance cost,

insignificant power consumption,

i.e. the same good properties that it was ex-
pected to show when first installed in Stockholm
in 1924.

Table VII. Maintenance cost statistics during 1931—1933.
I cost of labour including night ) . average per connected subscribers’
| ave- |service, holidays and sick leave £O8t Of woaterial line and year
| rage e ] 2
! pum- | number total’ Tk cost of material |
| of staff | |
| exchange ber | in the | Gikside tenance | pum- | total |
| and year |of qub- work: autom. |th tom cost ber work-| cost of | in the | outside|mainte- |
: ing Sw.Kr. i b= ing ! labour | autom. the aut
| sert- | g -% hoi exch, exch. of h : *| nance |
ber' | F | E | OO Sw. Kv. ‘ Sw.Kr, | SwKr, | staff | A, | e ] oom |
| lines = Sw. Kr, Sw.Kr.|Sw. Kr. |5n ‘Kr
| | |
Centralen | ! | [
1931 14 g44i 13 5 |42 122| 63 589:—' 5435 — | 8789: — | 77 813: —| Ocoran| 282 | 4:25 | 0:36 | 0: 5 5: 2
1932 16 495? 13 5 |41602| 63630: — 3285:— | 5006:— | 720I1: —| Ocozog| 2.52 | 3:86 | 0:20 | 0:3 l 4: 37
1933 16083 13 5 | 41 750| 62 322: —| 1004:— | 2010; — | 65 336: —| Ocorra| 2.60 | 3:88 | 0:06 | 0:13 | 4:07
| Kungsholmen : .
1931 12 834 4 | 29828 45042: —| 2342: — | 1300: — | 48 684: —| Ocoror| 2,32 | 3: 51 18 |occ10 | 3: 79
| 1
1932 14 576 30293/ 46 961;: —| 1 663: — | 1756: —|50380: —| O.oc08g| 2,08 | 3:22 11 ! 0: 12| 345
1033 15437 11 4 | 34 297| 50 055: — 808: — 678: — | 31 541: —| O.o0g7| 2.22 | 3:25 105 | 0:04 | 3:34 |
Stéder . !
1932 25911 14 5 | 46 942| 66 689: —| 1765:— | 50934: — |74 388: —| O.oc073| 181 | 2:57 | o:07 | 0:23 | 2:87 |
|
1933 25504 14 5 |46 031| 65 255: —| 861:— | 1238: — |67 354: —|Ocoops| 1.8 | 2:54 | 0:03 | 005 | 2:62 |
Stdra Vasa I | | I !
V=32 | . | | _ i
1932 19 719 12 ‘ 2 : 26 458| 309 572: —| 1133:— | 1080: — |41 785: —| O.00op1| 1,34 | 2:00 | 0:06 | o of | 2:12 ‘
|
1933 |20072| 12 | 4 | 38 323 53 106: —| 233:— 927 — | 54 266: —| Occ0yg| 1.9¢ | 2:65 | 0101 [ 0:04 | 2:70 |
Ostermalm ‘ | ‘
I_.".‘—S’."In | ; ‘
1933 16629 13 | 4 |27 350 42010: —| 436:— 550: — | 43 905: —| O0otoa| 1.65 | 2:58 | o 03 | 0:03 | 2:64
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INDUSTRY NEEDS
TIME CONTROL

By A. N. BELFRAGE,

Ericsson Sales Company,
Stockholm.

When in the beginning of the 20th century the
first mechanical time recorders were introduced
for checking the times at which employees be-
gan and ended their work the novelty was re-
garded with a certain amount of scepticism.
It was believed that such apparatus — parti-
culorly on occount of opposition from the wor-
kers — would not be commonly adopted. The
use of staff control apparatus is, however,
spreading steadily, and for many reasons it is
now appreciated by both employers and em-
ployees. Ericsson recorders have been installed
by more than 300 firms, which constitutes suf-
ficient proof of the great value of time control
and of the reliability of the Ericsson system.
In the present article the operating and economic
conditions of the electric time-control system
will be presented.

The new system of mechanical time control has
come to replace three previously in use for staff
control, viz.:

booking-in system: the doorkeeper or the fore-
man had a list of employees and checked them as
they passed the gate or arrived at the place of
work. Note was taken of how late a person was
in arriving or how long before finishing time he
left.

the check system: in this system each person
had a numbered badge or check which hung in
a cupboard near the entrance. Each employee
arriving took his check from the cupboard and
put it through the slot of a locked box.

When it was time for work to start the door-
keeper noted the numbers of the checks remaining
in the cupboard and reported them to the pay-
office. When an employee arrived after time he
had to show his check to the foreman, who noted
the late arrivel;

the lock-out system: this system simply con-
sisted in closing the gate at the starting time. The
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worker who arrived after the gate was closed had
to pass through the pay-office where his late
arrival was noted.

With this system the foreman had to return
each day a list of hands at work.

Disadvantages of Imperfect
Time Control.

The above three manual methods of time con-
trol, however, had several disadvantages, 1.e.:

suspicion and disagreement: it is evident that
these uncertain control methods gave rise to
accusations, perhaps often unfounded, but in any
case troublesome, of favouritism against door-
keepers and foreman. They had no way of proving
that the timekeeping had been carried out in an
impartial and just manner.

office faults in checking: the old systems
required large numbers of hand-written reports
which often gave rise to faults in checking at
the office;

no moral spur of punctuality: such unreliable
systems as described above were little spur to the
conscentious workers and did not tend to speed
up the slow ones.

The Mechanical Time-recording
System.

Aquaintance with the above-mentioned facts
caused the introduction of individual mechanical
time recording, and at present this modern form of
check is considered indispensable in all industrial
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enterprises, great and small. Even employvers not
engaged in industry have come to understand the
advantages of rational staff control, and the
market for time-control apparatus is steadily
widening. Stores, great offices, schools, state and
municipal institutions ete. are beginning to adopt
such apparatus.

The points below indicate the value of the
mechanical time-control system.

It serves the employer because:

it saves time by creating punctuality,

it reduces the work of the office,

it increases the capacity of each worker,

it leaves the foremen free to devote themselves
to other important things,

it eliminates disputes regarding the wages,

it creates discipline by means of punctuality,

it saves money by saving time,

it increases profit by decreasing expenditure.

It serves the worker because:

it allows him to be his own time-keeper,

it enables him to prove his punctuality,

it provides him with clear information regard-
ing the hours he has worked for his employer
and enables him to demonstrate his interest in the
business,

it protects the loyal and conscientious worker
against the idler, as the time of each may be seen
clearly by the employer at a glance,

it gives him full pay for the whole time worked,
including over-time, and eliminates disputes,

Diagram of medium-sized electric time —
control plant.
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it reduces the risk of mistakes in calculating
wages,

it creates a certain confidence between him and
his employer,

it teaches him the value of punctuality,

it is a guarantee of justice for him because his
time records are stamped mechanically and im-
partially.

The first type of time control apparatus was
driven by clockwork and pendulum. However, it
was found that these old instruments could be
cheated without too much difficulty so that careful
supervision was necessary. In addition there was
considerable expense and trouble in getting several
clockwork-driven time recorders in one building
to indicate uniform time.

For these reasons Ericsson some years ago put
an electric time-control system on the market.

The Electric Time-Control
System.

One of the advantages of an electric system is
that the most delicate part, 1.e., the clock-
movement, is not placed in the time recorder
itself but may be located at the most convenient
spot, independent of the position of the time
recorder. The design of this controlling instru-
ment varies with the size of the plant.

In small plants, consisting of, i.e., one or two
recorders, the master clock as well as the recor-
ders may be connected direct to the mains.

In large plants a separate battery is used for
transferring the impulses from the master clock
to the secondary instruments.

The secondary instruments consist of time re-
corders, secondary clocks, signalling secondary
clocks, etc. In the secondary instruments there is
no clockwork but only electro-magnetic impulse
receivers of sturdy construction, which are
operated by the impulses transmitted from the
master clock.

The Ericsson electric time-control system has
many advantages, of which those mentioned below
are the most important:

uniform time is ensured, as the secondary in-
struments of the system are operated simultane-
ously by each impulse;

correct time will always be assured, as all the
secondary instruments follow the accurately
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adjusted master clock, and no complicated time
adjusting device is required;

reliable running, as the mechanism of the se-
condary instruments is simple and functions
regularly, without being affected by dust,

moisture, change of temperature etc.;

small maintenance cost, as the secondary in-
struments require little supervision;

the secondary instruments are practical in con-
struction; the mechanisms require little space as
compared with time recorders and clocks driven
by clockwork.

Even for an industrial enterprise which at the
start may need one time recorder only the ad-
vantages are obvious. In addition it should be
observed that a plant of this kind may be extended
without alterations to the system originally in-
stalled. On account of this all instruments of a
plant which has been extended by stages waill
automatically indicate uniform time.

The Automatic Time Recorder.

Ericsson has designed an entirely special type
of instrument, which provides the solution of
several problems, automatic card adjustment
being perhaps the most important. This detail
alone is of such great advantage as to render
these instruments practically beyond competition.

On tests made under working conditions it has
been proved that the greatest number of re-
cordings in one minute can be carried out with
the Ericsson time recorders, because
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Electric time recorder, Type KC 100.
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no manual movement of the card holder is
required,

the printing 1s carried out on the front of the
card,

the handle 13 placed in the most convenient
position,

the printing ribbon is shifted automatically
without manual aid.

The advantages of the Ericsson time recorders
may be summed up as follows:
perfectly automatic card adjustment, by which:

an »out» stamping may be made immediately
after an »in» stamping without any special manual
operation,

intentional or unintentional faulty stamping is
impossible,

no supervision is needed even for departure or
over-time stamping;
the recordings of one day appear in a vertical
column, which ensures

simple and clear checking of the cards,

easy calculation of wages,

space for a sufficient number of stampings per
day;
late arrivals, early departures and over-time are
recorded in red;
the shifting of the stamping ribbon for the diffe-
rent working times is carried out automatically
for all days of the week, including saturdays when
the working hours are ususally different from
other days;
convenient and logical adjustment of the cards;
the stamping being made on the front of the
cards;
absolutely correct time is stamped on the card.
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The Bombay-
Kirkee-Dhond
Carrier System

A carrier system supplied by
Ericsson to The Indian Radio
& Cable Communications Co.,
Ltd. was installed last year in
British India. The purpose of
the system is to put the Cen-
tral Telegraph Office in Bom-
bay in direct connection with
the radio transmitters at Kir-
kee and with the radio re-
ceivers at Dhond.

The peculiar operating con-
ditions of this plant bring out
particularly the great adap-
tability of the Ericsson carrier
systems.

Telegraph and telephone commu-
nication between British India and
the the world is chiefly
mangaged by The Indian Radio &
‘Cable Communications Co., Ltd.
(IRCC), an Indian company with
its head office at Bombay. This
company, which was established a
few vyears ago, took over both the
radio  communication previously
managed by The Indian Radio Co.
and the cable communication pre-
viously controlled by The Eastern
Cable Co.

Radio traffic is directed over the
Kirkee transmitter station,
Poona, and the Dhond receiver sta-
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Fig. 1. Map of India.

ERICSSON REVIEW

-

X 5116

tion; as may be seen from the map,
Fig. 1, these places are situated in
the Deccan on the Bombay—Madras
railway and are distant from Bom-

bay about zoo and 275

km respecti-
vely.

As regards the radio traffic Kir-
kee is the central station, and the
connection to the Indian long-dis-
tance telephone system is made over
adjacent telephone station at
Poona. The central station for the
telegraph traffic on the other hand
is situated at Bombay, and both the
of the

the

transmission and reception
telegrams are handled there.

Consequently a comparatively large
number of circuits is required be-
tween the three stations Bombay,
Kirkee and Dhond, not only for the
traffic proper but also for internal
purposes. The cost of physical cir-
cuits is however great both ig
respect of installation and mainte-
nance, the country between Bombay
and Kirkee being mostly covered by
jungle. When the first radio tele-
graph system for the communication
with England was built a carrier
system used, operating over
telephone lines belonging to The In-
dian Telegraph Department, 1. e., the
State. This carrier system, which
was the first in India, was supplied
by Marconi Telegraph
Company and answered its purpose
in an excellent manner,

was

Wireless

The Central Telegraph Office in Bombay.

In recent years new radio com-
munications have however been built
and planned, and, consequently, it
became necessary to replace the old
carrier
pable of providing a greater number
Ericsson

system by a new one, ca-

of simultaneous channels.
were entrusted with this work.

Lines Available.

The physical
were one quad Kirkee—Dhond and
one quad Bombay—Poona belonging
to the Indian Telegraph Department.
By agreement with the state the
IRCC are allowed to utilize the quad
Kirkee—Dhond and the frequency
range above 3 000 c/s on the Bombay
—Poona lines, which for this purpose
have been connected to the Kirkee
station between Bombay and Poona.
Both the physical circuits and the
phantom «circuit are on the other
hand used for ordinary long-distance
telephony between the state’s tele-
phone stations in Bombay and Poo-
The voice frequency channels
on the lines between Kirkee and
Dhond are also used for other tele-

circuits available

na.

phone purposes.

It is of course necessary to pro-
vide reserve lines for such a great
number of important circuits as in
this case, as line faults may occur
rather frequently. The carrier sys-
tem has therefore been built so that
all necessary telephone and telegraph
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channels operate on one and the
same pair. For all distances there
will consequently be at least one pair
in reserve, and special switching de-
vices make it simple to shift the
pairs without disturbance.

Number of Circuits.

The circuits to be provided by the
carrier system are as follows:

1. single-direction telegraph chan-
nels for telegraph speeds of more
than 200 words per minute, from the
machine transmitters in the central
station in Bombay to the radio trans-
mitters in Kirkee. The number of
such channels is at present 3, but
they can be increased to 3;

2. the corresponding telegraph
channels for the reverse direction,
1.¢. from the radio receivers at
Dhond to the undulators in the Bom-
bay central station. These channels
also at present number 3, eventually
5, and operate with the same high

undulator without interfering with
reception in Bombay;

3. one duplex telegraph channel
for service purposes Bombay—Kir-
kee—Dhond. This channel is chiefly
used for sending orders and other
service telegrams between the three
stations by means of Morse keys;

4. a number of telephone chan-
nels that may be used for various
purposes. At present one channel
between Bombay and Kirkee and one
between Kirkee and Dhond have
been installed; these channels may
be used separately or they may be
connected for conversations between
Bombay and Dhond. They are chief-
ly used for service but form also a
reserve for the radio telephone
traffic.

Future extension by one or a few
additional telephone channels on
either stretch is possible.

Frequency Allocation.
The carrier system supplied to

number of telegraph channels, 6 in
each direction, the telegraph range
has been extended to about 12000
¢/s, as compared with 8 000 ¢/s in the
standard system having a maximum
of 4 duplex telegraph channels. The
principle governing the choice of
carrier frequencies and band widths
is however the same, i.e., the rela-
tion between the frequencies of two
adjoining channels is constant, and
this is also the case for the cor-
responding band width, 1. e., the re-
lation between the upper cut-off
frequencies of the different bands.
The table below shows the carrier
frequencies and the band widths for
the 12 channels, which number re-
presents the final capacity. The six
frequencies forming the lower group
are used for the channels from Bom-
bay to Kirkee; the six higher fre-
quencies for the channels in the
opposite direction Dhond to Kirkee
and on to Bombay.
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As may be seen from the table
the band width varies from 200 c¢/s
for the lowest to 424 c¢/s for the
highest channel, The lowest channel,
which is used for service, thus per-
mits of a telegraph speed of about
200 words or 160 Baud; for the up-
per channels the telegraph speed is
not limited by the band width of the
filters but by the properties of re-
lays, machine transmitters and un-
dulators.

As in the standard system, the
carrier frequencies of the telephone
channels are multiples of 5000 c/s.
The lowest carrier frequency of the
standard system is however left out
on account of the extent of the
telegraph range. The same carrier
frequencies are used for the two
channels installed Bombay—Kirkee
and Kirkee—Dhond, 7iz., 15 000 c/s
and 20000 c¢/s; 20000 c/s being
used for outgoing speech from Kir-
kee in both directions and 15 000 ¢/s
for outgoing speech from Bombay
and Dhond respectively. For future
extensions the frequencies 25 000 and
30000 cfs, and if required 35000
and 40 000 ¢/s also, will be used.

The carrier frequency and the
lower side band are transmitted over
the line. The band width is 3000
¢/s.

Design.

Fig. 2 shows a simplified diagram
of the whole system, which in the
first place indicates how the dif-
ferent channels go. In order to make
the diagram clear it is necessary to
give a more detailed description of
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Fig. 3. Diagram of the filter equipment.
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the various parts of the equipment
used in the system, these being in-
dicated by squares only in the dia-
gram.

Line Filters.

In order to separate in the sta-
tions the various kinds of channels
transferred over one line, filter
equipment is used and this is of the
same type as that described in the
papers above referred to; a diagram
is given in Fig. 3. It comprises low
pass filters for the ordinary telepho-
ny, band pass filters for the tele-
graph frequencies 3 00oo—11 850 c/s
and high pass filters for the tele-
phone frequencies. The cross-talk
attenuation between the two pairs
along the same pole line at times
being rather low, low pass filters
have been provided also for the other
pair which does not carry high
frequency, in order to prevent the
overhearing of telegraph impulses.
Different frequencies are used for
the two directions, but differential
transformers aid the separation of
the two directions from each other,

have to be made of the band filters
of the different channels. In order
to facilitate phantoming, special
Ericsson high-frequency line trans-
formers are used, which pass the
whole frequency range used. Finally
the filter equipment comprises the
necessary balancing filters for the
balancing of two-wire repeaters,
which perhaps will be connected to
the voice-frequency circuits in Bom-
bay and Kirkee and jack fields for
switchings, in the first place for al-
lowing the carrier system to be con-
nected to the one or the other of
the pairs of the quad.

A filter equipment of the above
described type has been installed at
each of the stations at Bombay and
Dhond; at Kirkee there are two
equipments, one for the lines to Bom-
bay and one for the line to Dhond.

Telephone Equipment.

The telephone equipment consists
of channel bays corresponding to
Type ZM 231, i. ., in general of the
Ericsson standard design, and pro-
vided with arrangements for level in-
dication, which give acoustic and
optic alarm when the overall at-
tenuation varies by more than + 0.2
neper. A diagram is shown in Fig.
4, while Fig. 5 shows an overall-
attenuation curve measured on one
of the channels when in service.

The stations at Bombay and
Dhond have each one bay of this
type with the transmitter frequency
15 000 c/s, and at Kirkee there are
two bays with the transmitter fre-
quency 20 000 cfs.

In this way separate telephone

so that less severe requirements channels are obtained, one between
o)
b
Efia'ﬂw lm | %:-I’—Iml
i —— B —— G
Tevel
X 512 Fig. 4. Diagram of telephone-channel bay.

79



s

ng

/

T

"‘"-—.-—_____.___—-—-’"""’J

e 300
X 5138

500 200
Fig. 5. Overall-attenuation curve for telephone channel

Kirkee—Dhond,

ed on the ch

Bombay and Kirkee and one between
Kirkee and Dhond. These channels
may of course be connected on the
voice frequence side for through
conversations between Bombay and
Dhond.

For through conversations be-
tween Bombay and Dhond it might
be an advantage to carry out a tail-
to-tail connection at Kirkee. The
carrier telephone channels are in
principle four-wire circuits with
voice-frequency hybrid coils on the
low-frequency side of the terminal
stations. If the line and balance si-
des of these hybrid coils be con-
nected, the additional attenuation of
the hybrid coil will be eliminated,
and there will be no need for
adjustment of the overall attenua-
tion of the channels. With ordinary
connection on the line side only an
overall attenuation is obtained, which
is the sum of the overall attenuation
of the two channels, and the gain
usually therefore requires to be ad-
justed.

Finally the hybrid coils, for in-
stance at Dhond and Kirkee, may
be excluded and the two single-di-
rection channels thus obtained ope-
rated separately., This is the case
when the carrier system is used for
the rural line Dhond-Kirkee of the
radio telephone. As mentioned above,
the telephone receiver is situated at
Dhond, while the transmitter and the
hybrid coil have been installed at
Kirkee. Consequently only one
single-direction telephone channel is
required for this purpose between
Dhond and Kirkee.
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Telegraph equipment.
The details of the telegraph

equipment also correspond in the
main to the normal design as shown
in the catalogue,but must in this case
be joined up in a different manner,
the equipment of one duplex-tele-
graph channel being divided among
three stations instead of two.

The above-mentioned channel for
telegraph service only may, like the
telephone channel, be regarded as
composed of two separate complete
duplex channels, one between Bom-
bay and Kirkee and the other be-
tween Kirkee and Dhond, which
are connected on the DC side
at Kirkee for through traffic
Bombay—Dhond. Of the other chan-
nels which are used for the rural
lines of the radio telegraph traffic,
the ones leading from Bombay are
limited to the range Bombay—Kir-
kee, while the channels in the other
direction cover the whole range
Dhond—Bombay and this without
relay-repeating at Kirkee. It is of
course desirable to avoid unneces-
sary relay repeaters at high tele-
graph speeds such as are used in
this case. On the other hand there
are check receivers at Kirkee for
these channels, which operate in pa-
rallel with receivers in Bombay. The
receiver amplifiers of these check
receivers act also as intermediate
carrier repeaters for the transmis-
sion between Dhond and Bombay.

The three stations have therefore
been provided with the following te-
legraph equipment:

At Bombay:

4 transmitters

4 receivers.

One of each kind is used for the
service communications and the
three others for the outgoing and
incoming radio-telegraph traffic.

At Kirkee:

2 transmitters

5 receivers

3 check receivers,

The two transmitters and two of
the receivers are used for service
communications (one pair each in
the direction of Bombay and of
Dhond). The three remaining receiv-
ers are used for transferring the
outgoing radio traffic to the radio
transmitters, and the check receivers
are for supervising the incoming
radio traffic.

At Dhond:

4 transmitters

1 receiver

The receiver and one of the trans-
mitters belong to the service chan-
nel, and the remaining three trans-
mitters transfer the incoming radio
traffic from the radio receivers to
Bombay.

On extension in the future for
two additional radio-telegraph chan-
nels there will be required 2 trans-
mitters and two receivers at Bombay,
2 receivers and 2 check receivers
at Kirkee and 2 transmitters at
Dhond.

The design of the transmitters and
receivers is in main the same as
for standard types, though certain
modifications have been made in or-
der to improve the quality of the
telegraph code at the high speeds
used in some of the channels.

The transmitter is composed of a
carrier oscillator with constant
frequency, a carrier amplifier, and
a transmitter band filter which is
connected to the transmitter side of
the hybrid coil of the line filter
equipment. The modulation with
the telegraph dot sequence is carried
out by altering the grid bias of
the amplifier valve so that the car-
rier is transmitted during marking
and blocked during spacing. The
alteration of the grid bias is pro-
duced by DC circuits controlled by
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the Wheatstone machine transmitters
in the Bombay telegraph station, by
the relays of the radio receivers at
Dhond or in the case of the service
channels by special telegraph keys
or machine transmitters.

The receiver consists of a receiver
band filter connected to the recei-
ver side of the hybrid coil of the
line-filter  equipment, a carrier
amplifier and a detector, which con-
The de-

tector operates with combined anode

trols the receiver relay.

and grid rectification and con-
sequently it is insensitive to varia-
tions of the incoming voltage over a
wide range. The receiver relay con-
trols undulators or other telegraph
For the service
the

possibility of receiving by means of

receivers as usual.
communication there is also
loud-speakers, fed from an audio-
frequency
the receiver relay.

generator controlled by

X 7052

Left to right, two telegraph-channel bays, line-filter equip
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The check receiver at Kirkee dif-
fers little from an ordinary receiver.
It contains a receiver band filter
which is connected to the line filter
equipment of the line irom Dhond,
and a carrier amplifier partly feed-
ing a detector device of the same
kind as that of the ordinary receive
partly

and feeding a transmitter

band filter connected to the line-
filter equipment of the line to Bom-

bay.

Construction.

The equipment is fitted on bays of
the ordinary type. Fig. 6 shows the
bays in the Central Telegraph Office
at Bombay. The bay to the extreme
left is the
which, in addition to the telephone

telephone-channel bay
equipment proper, contains a mea-
suring and supervisory panel, level-
indicator panel and current-distri-

bution panel. On the next bay there
is the line-filter equipment with the
necessary jacks for the switching of
the
panels. The telegraph equipment is
The
left bay of these two contains the

lines and main fuse and alarm

placed on the two left bays.

four transmitters, the receiver of the

service channel and the audio-
frequency generator for audible re-
ception and one measuring panel.
The three the

traffic are joined on the other bay.

receivers for radio
As may be seen the receiver relays
are fitted on horizontal brackets.
At Kirkee there are 6 bays ar-
ranged in two rows, Fig. 7. The front
row consists of the line-filter bays
with the two telephone-channel bays

on either side. In the back row there

are the two transmitters and the
two receivers of the service tele-
graph on the central bay, the three
receivers for the outgoing radio

Fig. 6. The carrier equipment in Bombay.

t and tel

ph hannel bays.
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Fig. 7. The carrier
equipment in Kirkee.
Front row, between the two
telephone-channel bays, the
line-filter bays; back row
(left to right) telegraph re-
ceivers, service-telegraph
transmitters and check
receivers.

X 1298

traffic the bay and the three
check receivers on the right bay.
At

required: one line-filters bay, one

on

Dhond three bays only are

The Dutch

Transmission
System

Four years ago the applica-
tion of new principles on the
extension of the Dutch long-
distance system was commen-
ced. It was partly local con-
ditions that led to the change,
but later developments sho-
wed that sooner or later the
same problems would present
themselvesin other placesalso
and, consequently, a brief de-
scription will be given here of
the main principles of the
Dutch system and of the special
repeaters, audio-frequency
signalling equipment and loa-
ding coils which have been
supplied by Ericsson for the
extension of the line system.
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telephone-channel bay and one tele-
bay. The latter con-
tains the three transmitters for the

gaph-channel

incoming radio traffic as well as

Before 1930 development in Hol-
proceeded much on the
other European

it had been charac-

land had

same lines as in
countries, 1. e,
terized by loaded and phantomized
two-wire and four-wire cables with
fix intermediate repeaters and cord
repeaters for the through traffic.
However, in that vear it was deci-
ded to undertake extensive automa-
tization of local exchanges and rural
line systems and at the same time
work was put in hand for covering
the road net with pavement, which
made it necessary to lay at one time
cables that would be sufficient for
a long time ahead. The necessity
was then realized of arranging a line
system that would be more flexible
from a traffic point of view, suitable
both
and easier adaptable from the point

for great and small distances

of view of connection. In addition

it was considered desirable to re-

duce the cost of the underground

the transmitter and receiver of the

service channel.

The whole system has been manu-
factured according to tropical speci-
fication so as to resist the severe
climatic In
where the climate is worst, owing to
high temperature and extreme humi-
dity occurring at the same time, the
back of the bays has been built into
a small protective cubicle which may

conditions. Bombay

be heated during the monsoon pe-
riod; in the other stations no such
arrangements have been considered
necessary, humidity not being so
high during the major part of the
year.

All  the
filament batteries of 8 V and anode
batteries of 220 V, intended for the
radio equipment and for other pur-
poses. The carrier system has there-

stations had previous

fore also been designed for these
voltages instead of for the
24, 130 V. Blocking ar-
rangements in the battery circuits
prevent the various instruments con-
from

usual
220 or

nected to the same battery

disturbing each other.

A. Westling.

system to be built at one time, even
if it would involve an increase of
station equipment on future exten-
sion. Mr. Bast, engineer of the
Dutch Board of Telegraphs, then
presented the proposition that the
stem be composed of four-wire

5
circuits with non-loaded subscribers’
cables without phantoming and pro-
vided with simple single-valve repea-
which could be connected as
terminal repeaters
Later it became

ters,
intermediate or
should be adopted.
evident that a special light loading
was to be preferred from the econo-
mical point of view, above all in
order to simplify attenuation equaliz-
ing. The screening between the four
wire directions is obtained by plac-
ing each direction in one cable. The
signalling is carried out by means
of audio frequency, and the inten-
tion is to impulse over the long-
distance lines also by means of this
type of current.

ERICSSON REVIEW
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Fig. 1 shows the diagram of such
a four-wire circuit according to
these principles, consisting of the
line sections, L, and L, terminal
repeaters at stations
N, and N,, and intermediate repea-
ters at the station M. The repeaters
operate with practically the same
gain, and the attenuation of each
line is increased by means of at-
tenuation networks to one and the
same value.

the terminal

In this manner a cer-
tain uniformity of the long-distance
line is obtained, which is
valuable the point of

view of connection.

system

very from

Repeater Equipment.

The repeaters are, as mentioned
above, repeaters, the
anode transformers of which may be
switched so that they serve as four-
wire terminal sets when the repea-
ters are used as terminal repeaters.
In the diagram, Fig. 2, this trans-
former is indicated by D). When the
repeater is used as an intermediate
repeater the terminals B are short-
circuited and L, are free; the lines

single-valve

for the incoming and outgoing speech
currents are connected to the termi-
nals L, in and L, ut. When the re-
peater serves as a terminal repeater
the terminals L, inand L, ut are con-
nected to the two lines of the four-
wire circuit for incoming and out-
going speech currents, while the ter-

X w8
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Fig. 1. Diagram of four-wire circuit.

X 1307

minals L, and B are connected to the
two-wire line or the compromise ba-
lance respectively.

The repeaters are provided with
the special device of Ericsson design
for gain adjustment, by means of
which the gain may be supervised
and adjusted with an accuracy of
more than o.015 neper without the
use of separate measuring instru-
ment or oscillator.
the
corresponding device of the two-wire
repeater, which has been described
in the Ericsson Review No 10—12,
1931. The main principle is to
switch the repeater valve with its
transformer so that it will operate as

In the main it

is of same construction as the

an oscillator and to adjust the tap-
pings of the input transformer until
the valve starts to sing. In this case
the measuring frequency is fixed to
1.000 ¢/s.

Four repeaters are fitted together
3

on one panel as shown in Fig.
The potentiometers for gain adjust-
ment are placed in a row below the
repeater valves, and to the left there
may be seen the keys for the gain
supervision and the jacks, in which
the singing tone may be heard. Fig.
4 shows some bays in the Zwolle
fitted with 28 re-
peaters per bay. A recent design per-

repeater station
mits the number of repeaters in one
bay to be raised to 48. In addition
to the repeaters the bavs are fitted

Fig. 3.
Repeater panel.

Four repeaters are assembled
on one panel; below the
amplifier valves, the potentio-
meters for gain adjusment;
extreme left, supervision
switches and jacks.

Fig. 2.

Diagram of the repeater.

with a jack panel with all the required

switching and measuring jacks,
alarm relays, compromise balances,
fuses, etc. Separate switches are not
used, but all repeaters of a station
are connected to one of two groups;
one group is in operation day and
night and the other during the day
only. These groups are switched on
and off of
switches.

by means common

Loading-Coil Equipment.

The loading prescribed by the
Dutch Board of Telegraphs is a light
loading with mH with rather
With such light
loading the attenuation will of course

155
great coil-spacing.

be high, which, however, is of minor
importance as the repeaters are not
costly. On the other hand the cir-
cuits will have a high velocity of
propagation so that they will be well
suited to be inserted in long inter-
national lines,

No abnormal requirements are im-
posed on the electric properties of
the loading coils. An extremely high
resistance to moisture is on the con-
trary required of the loading-coil
cases. Fig. 5 shows such a loading
coil as delivered by Ericsson.

Audio-Frequency
Signalling Equipment.

As mentioned above, signalling is
carried out by means of audio
At
500 c¢fs interrupted by 2o ¢/s is used,
which corresponds to what the CCIF
has recommended, but the intention

frequency. present current of

is to change over in the future to
pure 500 ¢/s current so as to make
possible impulsing over the long-dis-
tance lines. The receivers used must
therefore be sufficiently selective to
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Fig. 4. Repeater station Zwolle.

Each bay contains 28 repeaters.

operate with pure 500 c/s current
and without appreciable delaved-ac-
tion. Ordinary audio-frequency sig-
nal receivers for current interrupted
with fulfil this

requirement, and their insufficient

20 c¢/s will not
selectivity must be compensated by
the delayed-action of the repeater,
which will often exceed !/2 second,
The Dutch Board of
therefore selected

Telegraphs
the
Swedish systemwhich fulfiltheabove-

receivers on

mentioned requirement. These re-

Fig. 6. Signal-receiver bays, delive-
red to Holland.

Each bay contains 10 receivers. In newer

designs two signal receivers are assembled on

one panel of the same size, which allows for
the mounting of 20 receivers in each bay.

84

peaters can also operate with current
interrupted with 20 ¢/s and with a
delayed-action of not more than o.1
seconds. When long circuits are set
up over a great number of working
positions, several repeaters from 500
to 20 c¢/s and vice versa will be
inserted in the same circuit, and, con-
this

delayed-action in each repeater is of

sequently, reduction of the
great importance. It will,however,be
possible to utilize all the advantages
of the Swedish system only after the

X @203 Fig, 5. Loading-coil case.

change to pure 500 c/s signalling

current has been made.

Fig. 6 shows signal-receiver bays
supplied to Holland, each containing
These are of standard
construction and a

10 receivers.
more detailed
description of their construction and
the main properties of the system
in an article in the

will be found

Ericsson Review No 4—6, 1931.

T. Laurent & A, Westling.
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Photo-
Electric
Talking
Machines

It is no new idea to use tal-
king machines forreproducing
brief phrases frequently used
in telephone stafions. Up fo
the present the machines used
hove chiefly been based on
the use of bands or discs of
steel. These machines have
however certain disadvan-
tages: it has been found
that the high frequencies of
the speech, which are of great
importance to the apprehen-
sibility, are difficult to repro-
duce, and moreover copies of
a record cannot be obtained
in a simple manner, since
each machine has to be re-
corded separately, and finally,
the recorded part of the steel
disc or band is not distinguish-
able to the eye from the part
where no recording has been
made.

These inconveniences have
been eliminated in the Ericsson
photo-electric talking machin-
es, which are based on the
principles of the ordinary tal-
king pictures. The film used
is a circular disc rotating
around a shaft. The film disc is
protected from injury by two
glass discs between which the
film has been fitted. The film
is traversed by a ray of light
which impinges on a photo-
electric cell.

As the film keeps its shape
during its rotation and is not
submitted to friction or ben-
ding and in addition is pro-
tected against injury, it will
easily be understood thaf all
wear of the film is eliminated
and that the same film may
be used for a practically un-
limited time.

ERICSSON REVIEW
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son has designed three types of talk-

Erics-

Telefonaktiebolaget L.

ing machines:
A: for notices lasting about 1 se-

cond, or, if desired, for several
shorter notices, together lasting
about 1 second,

B: for notices lasting up to 20
seconds,

C: for automatic time indication.

In the first case the notice is re-
corded along an arc near the edge of
the film disc, in the second case the
recorded speech forms a spiral on
the film disc, and in the last, where
are used, each

film discs

disc is provided with several con-

several

centrical record bands one inside

the other.

A. Talking Machine
for Notices of 1 Second's
Duration.

As stated above the machine, Fig.
1 and 2, consists of a flat film
disc 1, which is protected and sup-
ported by two circular glass plates 2,
and shaft

3 through its centre, the shaft being

which rotates around a

driven by a motor 4. The reduction
of the speed of the motor to about
through a
side of the

1 rpm is carried out

worm gear 5. Un one
film disc there is the projector 4,
which consists of a 12 V lamp 7,
with a straight filament, a lens §,
and a slot ¢ near the lamp. The slot,
which has a length of and

a width of 0.1 mm, 15 provided for

I5 mm

fixing the dimensions of the pencil

of rays which is thrown from the

Fig. 1.

Talking machine
for 1-second's
notices.

filament through the slot to the lens.
The latter reproduces, on the film
in a reduced scale the light from
the slot so that there appears on the
film a light streak about 2.5 mm
long and about 0.02 mm wide. A dia-
phragm 710 prevents the reflection
of rays in the projector tube. The
bunch of rays passes through the
film the other

side by a photo-electric cell 17. The

and 15 received on

projector is adjusted so that the
streak of light on the film will be
the
The intensity of the

perpendicular to a tangent to
record band.
light that passes through the film
varies with the opaqueness of the
rotating film. The variations of the
current thus created in the photo-
electric cell are amplified in a four-
valve amplifier, which receives its
anode current from the driving mo-

tor 4, which motor serves as a con

4

-

i

]

\
[}
]

'
]
]
1
|

X a1 Fig. 2. Diagram of talking
machine for 1-second’s notices.

85



xms Fig. 3. Diagram of talking
machine for 20-seconds’ notices.

verter as well. A cog dise r2 is
fitted to the shaft of the film disec,
and this cog disc actuates a contact
group 13 as the shaft rotates. The
contact group is provided for con-
trolling auxiliary relays in the tele-
phone exchange, which in the right
moment, and if desired once only,
connect the calling subsriber to the
talking machine.

The talking machine has also been
fitted with a rheostat in the field
circuit of the motor for speed regu-
lation and a series resistance for the
projector lamp for regulating the
light intensity. The amplifier has
also been supplied with a means of
regulation, 7is., a potentiometer be-
tween the first and second valve.

The operating tension of the mo-
tor is 24 V DC. No anode current
need be supplied since it is produced
by the proper stated
above.

The amplifier valves used are of
the same type as those of telephone

machine as

repeaters. These valves are superior
in respect of uniformity and long
life the wvalves used in
broadcasting receivers. Though the
number of valves might have been
reduced by the use of such radio
valves, in view of their higher fac-
tor of amplicifation, the need for
reliability has
type of valve to be used.

The amplifier has an output of
50 mW at 35 9% harmonics, and a
great number of subscribers may
therefore be connected in parallel

to

caused the former

86

to the machine at the same time.
In order to prevent disturbance
of the transmission by their talk-
ing into their microphones, the fol-
lowing relation has been utilized:
if the maximum output of the ampli-
fier is to be utilized when a certain
number of subscribers are connected,
the internal impedance of the ampli-
fier should be equal to the impe-
dance of the subscribers’ lines
connected in parallel. The
higher the number of subscribers to
be connected at the same time the
smaller should the impedance be.
This impedance may be altered by
changing the ratio of the output
transformer.

when

With speech currents
coming from one of the telephone
instruments connected in parallel the
talking-machine amplifier acts as if
it were connected in parallel with
the other instruments. The smaller
its impedance the more it will shunt
the other instruments, and the less
a subscriber will be capable of
disturbing the transmission.

The amplifier should consequent-
ly be large enough for as high a
number of subscribers as possible.
With the type of valves used the
limit is 100—150 subscribers. The
attenuation for conversations be-
tween two subscribers will then be
4.6 to 3 neper, which is quite satis-
factory in this case.
The amplifier manufactured has

output impedance of 4 ohm,
which corresponds to 150 subscribers
at the same time. The

of the internal im-
pedance will also have the result

an

connected
low value
that connection or disconnection of

one or more instruments will not
alter the sound intensity appreciably

in the other instruments.

The motor supports the worm gear
and the film dise, and by suspension
on a rubber sheet it is acoustically in-
sulated from the other parts of the
machine so as to prevent the trans-
ferring of the inevitable vibrations
of the motor to the photo-electric
cell and the amplifier, where they
would cause troublesome noise. The
shaft of the film disc which is driven
by the worm gear has a speed that
is not perfectly constant. Every new

tooth in the worm
thread will cause a small accelera-
tion with a subsequent retardation
of the worm wheel, These varia-
tions of speed are prevented from
reaching the film disc by a flexible

contact of a

clutch 74 between the worm wheel
shaft and the hub on which the film
and glass discs are fixed.

All parts described are fitted on
a base of black oak and protected
by a cover of sheet-iron.

B. Talking Machine for
Longer Notices, Maximum
20 Seconds.

The second type of talking ma-
chine, Fig. 3, which is used for notices
of up to zo seconds’ duration, dif-
fers from the former type only in
the motor, and consequently also the
film dise, being mobile in relation
to the light system. The motor is
fitted on an easily mobile carriage
1, which during the rotation of the
film disc is moved to and fro by a
cog disc 2, which is driven by the
motor over a gearing 3. The film
thus moves in relation to the light
system so that the pencil of rays
follows the record band of the film
exactly. On restoring, a relay dis-
connects the amplifier from the lis-
tener as he would otherwise hear
fragments from those parts of the
record traversed.

In other respects the machine con-
sists of the same parts as the type
previously described.

C. Talking Machine for
Automatic Time Indication.

The third type of talking machine,
the time-indicating machine, Fig. 4
and 3, is a combination and exten-
sion of the two previous types,
inasmuch as the films have been pro-
vided with serveral circular record
bands, one inside the other, and that
the light systems are moved for re-
producing one after the other the
different record bands in the order
and at the times determined by the
rest of the mechanism.

The indication of the time is di-
vided into separate parts for hours,
and if seconds,

minutes wanted

ERICSSON REVIEW
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which in main operates in the same
the

manner as mechanism j—ro,

X 1331 Fig. 4 and 5. Talking machine for automatic time indication.
which are combined in succession the bottom part. At the same time
to a complete time indication. The the ratchet ¢ performs a movement
hours, minutes and seconds are re- similar to that of the arm & The

corded on separate film discs, and
the time is indicated every tenth se-
cond, An indication may consequently
he: »eight, thirtysix, fortys.

A machine for the transmission of
hours and minutes but not seconds
will be described in connection with
Fig. 6.

Five film discs of which two are
for 24 hours, 1, and three for 6o mi-
nutes, 2, are fitted between glass
liscs on one shaft, which rotates at
a speed of about 1 revolution
(34 rpm). The
hace several concentric record bands

per
second film discs
one inside the other, of which each

12

disc 20, containing digits, as those

hour disc has and each minute

indicated in the illustration,

For each film disc there is a mo-
bile light system 3, which is moved
step by step by the driving motor 4,
over a mechanism in such a manner
that the movement from an outer
the
carried out once in an hour or once

The

band to next one inwards is

in a minute respectively. me-

chanism operates as follows: over
a worm gear 3 the film disc shaft
Irives a shaft 27, the speed of which
should be exactly 1 rpm. In the
bottom end of this shaft there is a
wheel with a sliding surface, against
which the arm & is pressed by a
spring. The sliding surface, shaped
as a helical line, during its rotation
lifts the arm 8, which at 7, i.e. once
in a minute, falls from the

top part of the sliding surface to

down

ERICSSON REVIEW

gear wheel 70 having 6o teeth, the
shaft 71 will rotate 1/60 of one rpm.

On the latter shaft there are 3 cog

r2, which, by means of the

discs
arms 15, move the light systems 3
to and fro. The cog discs 72 are fit-

ted at angles of 120

and, consequently, the light system
of the disc o—19 moves from the
outer to the inner record band du

ring the first 20 minutes of the hour.
The next light system will move in-
wards during the next 20 minutes,
and finally during the last 20 mi-
nutes of the hour the light system
of the disc for 40—59 minutes will

The cog discs are of

the

move inwards.

such a shape that movement
takes |!].‘|1_‘1_‘ '|:_\' one band ]r'l'h‘]‘l at a
time during the inward movement,
while this is not the case during the
outward movement.

To the

the

right of the shaft rr, at

end there is a mechanism 13,

minutes

to each other,

although once only for each revo

lution of the shaft rr, 1. e. once in

an hour. The light systems of the
hour discs 1 will consequently be
moved inwards or outwards respec-

tively at a speed of 1 step an hour.
The cog discs are in this case fixed
at an angle of 180" to each other.
During the time an hour or mi-
nute light-system is in motion in-
wards its projector lamp is lit while
the other light systems are idle, their
lamps being unlit. The lighting and
putting out of the lamps is carried
out by the contact groups 16, which
are actuated by the cog discs 17 on
the shaft

t i\‘L'l}' .

hour and minute respec-

The five photo-electric cells are
connected in parallel to the ampli-
fier. For most of the time they are
however in the dark, the rays from
the projector lamps being kept away
by screens for each light

18, one

system. These screens are operated

hours
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x a5 Fig. 7. Frequency caracteristic
of photo-electric talking machine.

by the cogs 19 on the shaft 20, which
rotates at a speed of 1 revolution in
10 seconds driven by the gearing 6
schematically the il-
lustration. The cogs 19 are deplaced
in relation to each other so that si-
multaneously during one second the
two hour-cogs let their screens give
passage to the pencil of rays and
during the next second the three mi-
nute-cogs let down their screens.
The light from the hour pro-
jector, when its lamp glows, will

indicated in

consequently during one second pass
through the film and arrive at the
photo-electric cell, after which it will
be screened again. During the next
second the same will be the case
with the light from a minute pro-
jector. The respective photo-electric
cells have consequently been in action
during one second each, and the
amplifier will have received the cor-
responding currents, which together
form a complete time indication, The
photo-electric cells will then remain
dark for the next B seconds, after
which the process will
peated. The change-over from minute
to minute and from hour to hour
respectively takes place during every
sixth dark period, 1. e. a few seconds
before the right time. Whether the
right time is given by this hour and
minute indication is of no impor-
tance, as in this case it is not the
question of astronomic exact time.

he re-
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The recording of the discs is of
course carried out in such a manner
that the indication starts at about
the same moment in all bands of one
disc.

Since. photoelectric cells, projec-
tor lamps and film dises are not uni-
form, each projector lamp has been
provided with a separate rheostat so
that the sound intensities from all
discs may be adjusted to the same
In addition the total sound
level may be regulated by means of
the potentiometer of the amplifier.

The speed of the motor is regula-
ted by hand to nearly the right value
by means of a rheostat in the shunt
circuit,  Automatic synchronization
to the right time is then carried out
in the following manner: on the
shaft 27 there is a cog disc (not
shown in the illustration) which ac-
tuates a contact group, and this clo-
ses a contact once for each revolu-
tion of the shaft. The current im-
pulse obtained in this way for each
minute is made to actuate a set of
relays. A different minute impulse
received from a chronometer actua-
tes another set of relays. If then the
impulses do not arrive simultaneous-
Iy within an interval determined by
the operating times of the relays,
the set of relays will bring about a
small change of the motor’s speed
upwards or downwards according to
which impulse was received first.
If for some reason or other the dif-
ference in time between the impulses
should be greater than permissible
or equal to the adjustable time re-
quired for the heating of a thermo-
contact, an alarm signal will be gi-
ven and the transmission will be dis-
continued. Lamp signals will then
indicate whether the speed has been
too high or too low.

Alarm lamps will also be lit
should a projector lamp go out or
the anode current of the amplifier
fail. In this case also the connec-

tion between the machine and the
rest of the telephone exchange will
be cut off.

The operating tension of the ma-
chine is 24 V, and this is the only
voltage required. In this case also
the anode current is supplied by the
driving motor, which has been made
as a rotary converter.

If it should be desirable to indi-
cate 12-hour time instead of 24-hour,
two equal hour discs 1 are fitted
each recorded for 12 hours.

If the machine shall also transmit
indication for every tenth second, it
is completed with a second disc re-
corded with the numbers o, 10, 20,
30, 40, and 50 and a light system
with the necessary mechanism.

Regarding the quality of the re-
produced sound from the Ericsson
talking-machines we refer to Fig. 7,
which presents frequency curves,
including amplifier for recording,
the photographic process and the
photo-electric amplifier. The curves
do not take account of the frequency
curve of the microphone, since va-
rious types of microphone may be
used for the recording. The curves
have been measured so that AC ol
constant amplitudes but of different
frequencies have been connected in-
stead of the microphone and photo-
graphed on one disec. The frequency
of the uttermost record band was
6 500 c/s, that of the next band 8c
c/s whereafter the frequency from
band to band was increased and de-
creased respectively so that the 19th
band contained 8o c¢/s and the zoth
band 6 500 ¢/s. The AC was then
reproduced in an ordinary talking
machine after the photographic
treatment. From the curves it may
be seen that the frequency range
goes far beyvond the limits usual in
telephony both upwards and down-
wards, and, consequently, the quality
may be considered very high for the
purpose in question.

C. Ahlberg.
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The Ericsson
Centralized
Radio System

The centralization of equip-
ment for the reception and
amplification of broadcasting
programs, which is necessary
when a great number of lis-
teners has to be served, will
in many cases carry with it

considerable advantages.

The range of apparatus for
centralized radio systems as
developed by Ericsson con-
stitutes a complete series sui-
table for all sizes of installa-
tions. The great installations
are composed of units, and
it is consequently easy fto
carry out such additions and
extensions as may be found

necessary.

By centralized radio is meant
the installation at one point of
the equipment for taking up and

amplifying broadcasting programs,
where this is necessary for the supp-

Iv of a group of listeners in a cer

X 1297

Fig. 1 and 2.
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From the centralized point

are sent on to the liste

> programs

ners by wire. In this way the liste-

er stion are relieved of the
tre cost of ;-‘:-r\'niln'_: s5€]
rate radio receivers for themselves.

In many cases 1t is only by the use
of centralized radio equipment that

roups of people are enabled

broadcasting programs.

the case with

15 particular

the patients of
For

broadcast

hospitals and sanato
riums such people the hearing

of the programs 15 oiten

stimulant and a great aid

in ]Il']|-i:|L'_ them to resist the strains

1 in then

invol in the hospital.

'he entertainme derived from the

broadcasting pre ms does without

doubt ate the recovery

ot pati 1mpos

sible to arate receiver

for every patier e centralized

therefore 1s the ra

radio equipment
tional solution.

At

connection of an earphone is installed

wall-socket

each bed a for the

and in the common rooms loud spea
kers are provided. A switching clock
makes it possible to ensure that the
reproduction of the broadcasting pro
grams is made only during the hours
each

which suit the time-table of

section of the hospital.

The

recovery of pati

favourable influence on the

its derived from

hearing broadcasting programs has

rouset interest among medical

oreat

authorities. The number of hospitals

Radio central, Type CR 14 (left) and Type CR 13 (right). X

which have installed centralized ra

dio equipment increases steadily, and
such apparatus will no doubt soon be

part of the normal

EVery nurs
There of homes
for the aged ot afford

to |r|11'1'h.|--r radio receiver I'he cen
tralized radio equig ives
problem n an efficy ind 1nexpen
SIve manner

In education the use ! lcast
ing 1s steadily increasing for the
propagation of knowledge. In orde

1

to make is possible for school |

cast in',: pr

the

grams

school

part o1

tralized receiver and amphfier o qu

ment 15 desirable. This 1 the
only satistactory manner of uti
||fl1|1". school broadcasting I1f ords

nary receivers were used, which have

to be moved from one classroom to

another, difficulties will soon aris«
in regard to the time-table of the
broadcasting, since the receivers may
not be available in the right room
at the right time or they may have
bheen damaged 1!_\ the 1('!'.'.’[5!'!! trans
]llll'tilliml.

For tenement-houses also the pro
vision of centralized radio equipment

[he

of the equipment re

will have several .'|-'h.'|11ldg\'-.

centralization
the

distribution of the

all

quired for

broadcasting programs to the

tenants of such a building 1s econo

mical, taken as a whole. It might

be

of course objected that by this
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system the listeners will only have
one program at their disposal, but
in the cities especially conditions of
reception are often so bad that with
the ordinary separate receivers which
such tenants could afford, they would
in any case only be able to hear satis-
factorily the nearest great transmit-
ter station. Even for local reception
with separate receivers it will often
be difficult to avoid disturbances
due to electric mains, etc.

With a centralized radio system it
is as a rule possible to avoid these
With
aerial only a convenient position may
be

connection to

disturbances entirely. one
for its erection and its
the receiver can be
efficiently screened.

In hotels, clubs, etc. the centra-

chosen

X a281

Fig. 3. Radio-central rack.

From top down: line panel, receiver panel,’
amplifier panel and electric gramophone.
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lized radio equipment has proved it-
self an ideal arrangement for mak-
ing the broadcasting programs avail-

able to guests who wish to hear
them.
The centralized radio equipment

has one distinet advantage, namely
that of transmitting local programs.
A microphone and an eiectric gramo-
phone may be connected to the appa-
ratus.

This is of special interest to pu-
blic establishments such as sporting
grounds, swimming baths, race cour-
ses, public parks etc., where speech
and music has to be broadcasted over
a wide area.

In order to provide for the requi-
rements of the different types of
installations mentioned above, special
care had to be taken in designing the
apparatus. The system must be ab-
solutely reliable and of such a design
that efficient supervision from a cen-
tral point is possible. The
tral apparatus must be easy to extend
so that when additional listeners are
connected everybody would obtain
sufficient sound volume. It
therefore not merely a question of

cen-

was

producing a centralized radio equip-
ment composed of an ordinary broad-
casting receiver and a powerful am-
plifier,

The Ericsson
equipments for great output are spe-
cially designed for the purpose. Each
unit of which they are composed has

centralized radio

its special purpose. These units are
joined in bays, and experience gained
in the apparatus
for long-distance telephony, built up

manufacture of
according to similar principles, has
proved useful in arriviug at a practi-
cal construction tor the central radio
equipments.

The size of a centralized radio-
equipment depends on the number of
listeners to be connected and whe-
ther loudspeakers or earphones are
to be used. A loudspeaker takes o0.25
—2.0 W according to nature of the
room and the sound volume desired.
[t is assumed that only moving-coil
loudspeakers are to be used. It might
said that
about the same output as 1 000 ear-
phones.

be a loudspeaker takes

X 3191

Fig. 4.

Electric gramophone.

The series of radio centrals at
present manufactured by Ericsson
comprises apparatus which produce
an undistorted output of z—60 W

and even more.

Radio Centrals for Small
Installations.

The smallest of the radio centrals,
Type CR 14, gives an output of
2.0 W and is designed for earphones
only. The central is illustrated in
Fig. 1. The apparatus
everything necessary for operation
and tuning and requires no additio-
nal equipment.
connected to an output transformer
built into the apparatus, the liste-
ners thus being effectively protected
against high tension. The apparatus
may be connected to AC or DC
mains and may be switched for two
different voltage ranges. By the pro-

contains

The earphones are

vision of a special regulator valve
these ranges are made very wide,
100—180 V and 180—260 V
respectively, which is a great ad-

V12,

vantage in places where there are
of the mains
voltage. The apparatus is chiefly

abnormal variations
intended for the reception of local
programs. It has two tuned circuits
and three valves (one high-frequency
stage, detector and
stage). It has two ranges of wave
lengths, 200—600 m and goo—z 000
m. By means of filter, which may
be switched, the high and low-tone
ranges may be cut off. A moving-

low-frequency

ERICSSON REVIEW
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Fig. 5. Loudspeaker.

coil loudspeaker is built into the ap-
paratus,

The next size of apparatus, Type
CR 13, gives an output of 2.5 W.
This apparatus, Fig. 2, is particu-
larly suitable for small hospitals
where it is wanted to install in the
wards loudspeakers the sound vo-
lume of which is not too high for
the bed cases, and where in addi-
tion a number of earphones are to
be connected. Like Type CR 14 this
apparatus is complete, inclusive of
an output transformer for the ear-
phones. It is manufactured for con-
nection to AC mains only, and this
is the case with all apparatus except
the smallest type, CR 14. It may
of course be switched for different
voltages. If there is only DC avai-
lable, a converter is necessary be-
tween the mains and the apparatus,
and rotary converters will be the
most suitable type for this purpose.

The selectivity is greater in Type
CR 13 than in Type CR 14, as the
number of tuned circuits is increased
to three. The apparatus has four
valves (one high-frequency stage,
detector and two low-frequency
stages) and is provided with tone-
control filter and supervisory loud-
speaker as for Type CR 14.

Radio Centrals for Great
Installations.

Radio centrals for great output
are composed of units, each having
its separate purpose. In this way
it will be easy to carry out exten-

sions or other alterations that may

ERICSSON REVIEW

become
units

The different
are manufactured as panels,
which are joined in a bay.

necessary.

The units manufactured at pre-
sent are as follows:
receiver panel, Type A 3,
amplifier panel, 60 W, Type B 2,
amplifier panel, 10 W, Type B 3/10,
amplifier panel, 20 W, Type B 3/z20,
line panel, Type D,
loudspeaker panel, Type E,
microphone-amplifier panel.

Fig. 3 shows a complete radio
central, the panels of which are,
reading from the top: line panel,
receiver panel, amplifier panel 60 W
and an electric gramophone.

The receiver panel, Type A 3,
contains a superheterodyne receiver
with four valves. The receiver has
automatic volume control, arrange-
ments for efficient noise killing and
adjustable tone-correction filter.

The amplifier panel, 60 W, Type
B 2, gives an undistorted output of
60 W. On the same panel there
are fuses and switches for the whole
system. The fuses are provided with
an electro-magnetic releasing device,
with thermic delay in order to pre-
vent release when the system has
been switched on. On a strip there
are two neon lamps for the super-
vision of the grid and anode volta-
ges, and measuring instruments with
the necessary keys for measuring the
anode currents of the valves. The
amplifier is designed so that the
anode voltage is not switched on un-
til the filaments of the valves have

been heated to operating tempera-
ture. By this arrangment the life-
time of the valves is considerably

increased. The anode voltage will
be switched off automatically should
the grid bias fail, and this prevents
the valves being spoilt.

The valves and the fuses are fitted
behind a grid, and when this grid is
detached the voltage is switched off
The amplification is
the

immediately.

practically  constant within
frequency range 50—6 000 ¢/s.

The amplifier panel, 10 and 20 W,

Type B 3, is fitted with parts
the same as those mentioned for
Type B 2. For a 10 W output the

amplifier has two valves in push-pull

connection. Two additional valves
may be fitted and the output will
then be 20 W. The frequency range
is the same as that of the amplifier
panel, Type B 2.

The line panel, Type D, is fitted
with switches for 6 outgoing distri-
buting lines. For each line there is
a jack for the insertion of a super-
visory loudspeaker. A mneon lamp
serves voltage indicator.
Thanks to this optical indicator it is
very easy to adjust the sound vo-
lume.

The loudspeaker panel, Type E,
contains a supervisory loudspeaker
with volume regulator. By means of
a cord with a plug the loudspeaker
may be connected to the supervisory
jacks of the line distribution panel.

A radio central composed of the
above-mentioned units may be fur-
nished with an electric gramophone,
see Fig. 3. The gramophone is fitted
with stopping device, which opera-
tes automatically when a record
finishes. The gramophone may also
be fitted in a separate bay, see Fig.
4. In addition a microphone with
the necessary battery may be con-
nected.

45 an

X Alvo

Fig. 6. Earphones,

with rubber.covered cords and two-pole plug.
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The amplifier required for the
microphone may either consist of a
portable amplifier for battery supply,
or else it may be made as a panel
for mounting in the bay along with
the other units described above. In
the the amplifier is
designed for mains supply and has
three amplifier stages.

According to their requirements
listeners will be served by loudspea-
kers or earphones. The loudspeakers
are of

latter case

the moving-coil type with
permanent magnets and volume con-
trol, see Fig. 5. In hospitals the

Large Electric
Clocks for
Buildings

Société des Téléphones Erics-
son, Colombes, has designed a
tower-clock mechanism which,
on account of its construction,
has several advantages both
in regard to operation and
to maintenance.

A device for resetting the
clock to correct time after a

breakdown of the power
supply is particularly worthy
of mention.

The mechanism of clocks for use
on buildings, where the dials are
very large

about 4 m diameter —
must have a greater torque than for
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Fig. 7. Wall sockets for centralized radio system,

left, single socket with regulating resistance; middle, single socket for flush mounting;
right, double socket for external mounting.

earphones should be fitted with rub-
ber-covered cords, Fig. 6, which can
be washed and desinfected, and are
consequently perfectly
from the hygienic point of view.

It is of great importance to pre-
vent

satisfactory

loudspeakers becoming con-

nected to mains sockets. Not only
will connection to the mains damage
the windings but it might be dange-
rous to the listeners. Ericsson ma-
nufacture a series of special sockets,
established
by means of

The series com-

in which connection is
in one hole
a two-pole plug.

only

driving ordinary clock hands. The
hands of such great clocks have to
withstand heavy strain particulary
during storms when the wind pressure
may mount up to 140 kg/m?. Wind
pressure is moreover not constant
and the mechanism must consequently

prises sockets for flush and exter-
nal mounting, for one or two con-
nections, with or without regulating
resistances,
bakelite. Fig. 7 shows examples of
various types of sockets. The con-
necting plug is shown in Fig. 6.

In order to prevent variation of
the load on the central apparatus and
consequently of the sound volume to
the listeners when the loudspeaker
is switched on and off, the sockets
may be fitted with compensating
resistances, In the sockets with vo-
lume control this resistance is in-
serted by means of the dial of the
volume control, in sockets without
when the plug is

and of white or black

volume control
withdrawn.

All listeners are connected in paral-
lel to the central over two-wire lines.
The problem of dividing the liste-
ners into separate groups depends
partly on local conditions, partly on
whether separate groups, e.g. pa-
tients and staff in a hospital, are to
be supplied with the programs at
different hours, and partly on other
S. Friberg.

circumstances.

Such clocks are mostly placed at
the highest parts of buildings, and
are often difficult of access, so that
supervision is only possible at long
intervals,

With a view to these special con-
ditions of operation, Ericsson, Co-
lombes, has perfected a tower-clock
system composed of:

be able to stand sudden violent
blasts.
X sz Fig. 1.

itting the impul

Control apparatus,

from the master clock to the tower-clock motor.

ERICSSON REVIEW



clock with electric
winding, provided for remote con-
trol of the tower-clock mechanism;
the master clock may be placed any-
where, even at a great
from the tower clock,

one master

distance

a control apparatus which is con-
nected electrically with the master
clock and mechanically with the mi-
nute-hand shaft of the tower clock,

a geared motor, fed from the
mains and controlled by the control
apparatus,

a hand mechanism, which is fitt-
ed on the dial of the tower clock
and connected mechanically with the
geared motor.

Design.

The master clock is of the Erics-
son standard type, with electric
winding and contains a contact device
which every minute transmits an
impulse over the line to the control
apparatus. It is fed from a storage
battery of 12 or 24 V.

The control apparatus, Fig. 1,
contains a secondary clockwork,
which is used as circuit-breaker in
the supply circuit of a relay. This
relay actuates a contact group in-
serted in the circuit of the geared
motor. The power comsumption of
the control apparatus is about 15
mAh at 24 V.

The geared motor, Fig. 2, consists
of an asynchronous motor running
at 2800 rpm. The motor is con-
nected to a planet gear over an
elastic clutch; this gear has the ra-
tio 1: 15000 and runs in oil in a
hermetically closed case. The planet
gear gives about 3.5 kgm/second at
the working shaft.

The hand mechanism gives the
reduction of speed which is neces-
sary for the driving of the hour
hand and is fitted to the back of the

X s

Fig. 2. Electric motor,
direct coupled to a planet gear, for driving
the hands of the tower clock.

ERICSSON REVIEW

X a1
C,—C;3 regulating contacts
Cs operating contact of the motor
CA cog
HR master clock

dial. Mechanically it is connected to
the motor direct over a gearing,
according to local conditions.

Operation.

The operation of the system may
be seen from the diagram, Fig. 3.

Each minute the master clock HR
transmits an impulse over the line
connecting it with the control appa-
ratus. When the secondary mecha-
nism RM of the control apparatus
receives this impulse, an arm is
moved one sixtieth of a revolution
while at the same time the contact
Cr breaks the supply of the relay R.
The contact C4 will then be closed,
the motor M is started and drives
the hand of the tower clock over
the gear RE.

The working shaft of the gear,
being connected mechanically to the
control apparatus, will during its
rotation carry with it the shaft on
which is fitted the second contact of
the contact group Cr. This contact
will meet the first contact when the
hands have moved a distance corre-
sponding to one minute.

The circuit of the relay R will
however not be restored until the
exact moment when the minute is
full, since the contacts C3, which
are connected in parallel with the
contact group C1, will be closed ra-
pidly over the cog CA. When the
circuit through the relay R is closed,
the contact Cy is broken and the
motor will be stopped.

Fig. 3. Diagram of electric tower-clock plant.

M motar

RE planet gear

RM secondary clockwork
R operating relay

The time taken by the hands of
the tower clock to move forward
one minute is about 5 seconds.

Arrangement for Automatic
Resetting to Right Time.

In case of breakdown of the po-
wer supply, the closing and break-
ing of the contact C4 has no in-
fluence on the motor. The master
clock HR will however continue to
run and to transmit its one impulse
a minute. The relay R will remain
in home position and the contact Cg
will be closed.

The secondary RM
receives the impulses and moves the
first contact of the contact group Cr1
one sixtieth of one turn. After sixty
minutes have elapsed the two con-
tacts of the contact group will con-
sequently meet again. At this mo-
ment the breakdown will have lasted
exactly one hour. If now the mains
during the
sixty-first minute, the motor will be

mechanism

current should return
started anew, and in accordance with
what has been said above the second
contact of the contact group Cr will
the first contact after one
sixtieth of a revolution; but as the
clock is sixty minutes late the relay
C4 will not be energized. Another
contact group C2 is then connected
in series with the contact groups Cr
and C3; this latter contact group
is driven over two gearings with the
ratio 1: 12 so that the circuit of the

meet
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Automatic
Charging with
Battery Meter

A new automatic charging
unit where the charging con-
trol is carried out by means
of a battery meter of a new
design, Type L4 Ac, has been
designed — especially for
use in single-battery tele-
phone, telegraph and signal-
ling systems — on principles
laid down by Messrs. H. Olson
and S. Vigren of the Swedish
Board of Telegraphs.

This meter is an ampére-hour me-
ter of the motor type, provided with
a special counter and arranged for
rotation in both directions. A main
pointer on the front of the meter,
which indicates directly the number
of ampére-hours taken from the me-
ter, is connected to the armature.
The diagram, Fig. 1, shows the me-
ter connected in a system where the
battery B is charged by a rectifier
L. The armature M with its shunt
rs is connected in series with the
storage battery. The armature rota-
tes in the one direction as the battery
discharges and in the reverse direc-
tion during charging. When the ar-
mature leaves its zero position on
discharge the contact %k, is closed.
This contact will remain closed un-
til by rotation in the reverse direc-
tion, the armature reaches the zero
position anew. The contact &, closes
the current to the charging relay R
thus connecting the rectifier for

(contd. from page 93.)
relay R will not be closed until the
sixty minutes lost has been taken up.

In this way on the return of the
current the hands will travel only the
distance from the stopped position to
the position indicated by the master
clock, no matter how long a time the
breakdown may have lasted.

All these operations are carried
out without manual aid and are
perfectly automatic.

P. Mauborgne.
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charging; charging and discharging
will consequently take place simul-
taneously. If the current discharged
is greater than the current charged
the meter will rotate in the discharge
direction, but when the discharge
stops the meter will reverse and
charging will go on until the meter
marks the original position; the
contact &, will then be broken and
the charging will cease. The main
principle of the charging unit is that
the storage battery is charged with a
number of ampére-hours correspond-
ing to the number discharged. In
order to take into account the effi-
ciency of the battery, the resistance
r is connected in series with the ar-
mature, This resistance is short-
circuited by the contact k, when the
rotates in the discharge
direction but not during rotation in
the reverse direction. On account of
this the speed of the armature will
be higher on discharge than on
charge with the same intensity of
current, and a greater number of
ampére-hours will be charged. The
resistance » may be adjusted by
means of the left-hand pointer of
the meter and may consequently be
adjusted to suit the efficiency of
the storage battery, as indicated on
the dial. In order that charging
should not begin immediately the
meter leaves its zero position but on-
ly after a certain number of ampére-
hours have been taken from the bat-
tery, the contact device k, has been
designed in such a way that when
the armature leaves zero position a
resistance inserted in the
circuit of the relay, this resistance
being of such dimensions that the
relay will not be energized. After
the armature has made a certain
number of revolution this resistance
will be short-cireuited, and the relay

armature

is first

! LR E:
-
Diagram of battery meter.
storage battery

rectifier

ampére-hour meter
charging relay

X M

Fig. 1.

mgrm

X 0176

Fig. 2. Battery meter.

The pointer indicates directly the number of
ampére-hours taken out; the left dial serves to
adjust the meter to the efficiency of the battery,
and the right dial to regulate the forced-charg-
ing device.

will receive full current. It will
then remain energized until the ar-
mature returns to zero position.

If the battery is for feeding a
telephone exchange it is desirable
that disturbances from the charging
unit be avoided during conversa-
tions. For this purpose an additio-
nal relay is provided. This relay is
energized when current is taken by
the telephone exchange and it dis-
connects the charging relay R so
that charging is not carried on dur-
ing conversations, but only when
the exchange is idle.
protect the batteries of such plants
from being discharged too far by
abnormal loading of the telephone
exchange, the meter contains also
an additional contact, which may be
adjusted for closing after a certain
number of ampére-hours on dis-
charge by means of the right hand
pointer of the meter. When this
position has been reached, the bat-
tery will be charged no matter whe-
ther current is taken from the bat-
tery or not; the charging will con-
tinue until the meter reaches the
zero position anew, the contact in
question then being broken.

Ericsson have already supplied a
number of battery meters of this
type to the Swedish Board of Tele-
H. Heijkenskjold.

In order to

graphs.
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condensers for high-
frequency furnaces

condenser battery of seven units, totalling 20 650 kVA,
2500 V, 1000 c’s, delivered to Sandviken's Steelworks J

SIEVERTS KABELVERK



HALSINGBORG, SWEDEN

during 1930—1931 we delivered to the Municipal Electricity Works of Copenhagen three rotary converters composed each
of one three-phase synchronous motor, 3150 kVA, 6000 V, 50 ¢/s, 375 rpm, direct coupled to a dc shunt motor, 3 000 kW,
500 V; the converters are provided with direct-coupled exciters and short-circuited starting motors with automatic syn-
chronization. “The function of the converters has given entire satisfaction and, at the end of the garanty period of twe
years, the efficiency was measured with the direct method to 92.6 %, i. e., 1.35 % better than the garanteed value o

9125 % at cos ¢ =1. For this reason o premium was paid as a consideration of Elektromekano's excellent design

SVENSKA ELEKTROMEKANISKA INDUSTRIAKTIEBOLAGET

ELEKTROMEKANO



electric
level
indicators

we construct and install apparatus
for remote indication and registering
of the level in water reservoirs, oil

tanks, gazometers, canals, dams etc,

supervising and signalling apparatus
have been designed for automatic
control and operation of pumping

plants, dam and lock gates etc.

Telefonakriebologé:t L. M. Ericsson




improve communications on board,
replace obsolete speaking-tubes with
Ericsson’s modern ship’s telephones

non-corrosive, waterproof design

special types for noisy machine rooms
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THE LOUDSPEAKING
INTERCOM. TELEPHONE

makes work easy and saves time

the manager can carry on conversations from any part of his ro m
conferences between several persons can be arranged over the telephc ne
the manager is not stopped by engaged lines when making clls
the conversations can only be heard by the persons wanted by the manajer

the Ericsson loudspeaking telephone adds to the appearance of the room

Telefonaktiebolaget L. M. Ericsson
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THE TELEPHONE
CABLE NETWORK
ON THE NORTH
AND WEST LINES
OF THE SWEDISH
STATE RAILWAYS

By I. BILLING,

administrative director,
Swedish State Railways,
Stockholm.

With the continued electrification of the Swedish
State Railways the major part of the telephone
cable installations of the North and West lines
has now been completed.*

The main cables for these installations have been
supplied by Sieverts Kabelverk, while local and
distribution cables have been manufactured by
the Ericsson Cable Works at Alvsjé. Loading-coil
cases and all installation material has been
supplied by Ericsson, Stockholm, who have also
carried out the installation work.

The installations are described in this article,
reprinted by courtesy of »Nordisk Jdrnbane-
tidskrift», June 1934.

On the electrification of new lines it has been
considered necessary to provide telephone cables
for the lines of the railway; this was also done
on the Gothenburg and Malmd Lines previously
electrified. Investigation showed it to be advisable
to lay a common cable from Stockholm to Ange
for the railway and certain lines belonging to the
Royal Board of Telegraphs, instead of moving
at least 200 m
from the railway, as was done in other cases.
For the Orebro—Krylbo and the West Lines on
the other hand it did not seem advisable to use
common cables, on the former line because of the
position of the railway in relation to towns and

the latter lines to a distance, i. ¢.,

* The =North Lines» are the sections Stockholm—Kryl
bi)—-.smge and Orebro—Krylbo, while the »West Lines» are
the sections Gothenburg—Angelholm—-Lomma—NMalmé and
H'&ilsingbnrg—-.-'"\ngelhnlrn,

ERICSSON REVIEW
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Fig. 2. Booster transformer,
mounted on trolley pole.

other big places, and on the West Lines because
the need of a very great number of lines for the
commercial telephone service did not permit the
construction of a suitable common cable to be
placed along and immediately beside the railway.
In these cases therefore the overhead lines of the
Royal Board of Telegraphs were moved away
from the railway.®

Power Supply for Electric
Traction.

As on the Gothenburg and Malmo lines, the
power supply on the lines now dealt with will he
by means of three-phase current from the power
stations of existing general power distribution
undertakings. The three-phase power is fed to
the converter stations of the State Railways at
6 300 V. 50 ¢/s, and from there it is fed direct
to the trolley-wire system as single-phase current
of 16 kV, 16%/3 ¢/s. For the power transmission

* The previous'y completed telephone-cable installations
on the Malmé and Gothenburg Lines of the Swedish State
Railways were described in Siemens Zeitschrift 1926, Elec-
trical Communication 1926, ENT 1926, Elektrische Bahnen

Ergianzungsheft 1928, Ericsson Review 1932, Siemens Zeit-
schrift 1932 etc.
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to motors and lighting along the line in stations
and line-mens’ houses there is a 10 kV, 50 ¢/s,
line at the top of the catenary poles. For the
North Lines converter stations have been built
at Upsala, Krylbo, Ockelbo, Ljusdal and Ange,
and in addition an existing converter station at
Hallsberg supplies part of the power for the Ore-
bro—Krylbo line. The power for the West Lines
is to be supplied by two new converter stations at
Laholm and Varberg, while the existing converter
stations at Malmo and Alingsis will supplement
the current supply.

The trolley wire system is composed of a
trolley wire with a cross-section of 80 mm?,
suspended on a catenary wire of 50 mm?® The
distance between the poles is about 60 m; these
poles also support a return wire with a cross-
section of 130 mm® The lighting line at the top
of the poles is of 30 mm® wire. All these lines
are of copper. To avoid disturbance on telephone
and telegraph lines booster transformers are in-
serted in the trolley and return circuits. The
booster transformers are placed on the poles at
a distance of about 5 km from each other, see
Fig. 2. Half way between two adjoining booster
transformers the return wire is connected to the
rails. On the other hand there are no copper con-
nections between adjoining rail ends.

Disturbance from the Electric
Traction on Telephone and
Telegraph Circuits.

As is known these disturbances are caused by
the AC induced, partly by static influence from
the trolley voltage and partly electro-magnetically
by the current in the trolley wire. The static in-
duction is completely avoided by the use of under-
ground cables for the telephone circuits.

The electro-magnetic induction, which is
usually measured in volts/100 ampére-kilometers
(the current in the trolley wire XX its length along
the telephone circuits), is reduced to permissible
values in various ways. By having the overhead
at a suitable distance from the railway and using
booster transformers in the trolley circuit, the
electro-magnetical induction may be kept within
desired limits. On the Polar Line Svarton—Ki-
runa—Riksgransen an induced tension of 8—10
V/Akm, representing about 8oo—1 000 V, was
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measured on the original overhead telephone
lines which were 15 m distant from the railway;
this tension was dangerous and made telephone
and telegraph traffic impossible. By moving the
overhead lines to about 50 m from the railway
and introducing booster transformers in the
trolley circuit and the track (track transformers)
and the provision of rail connections of copper,
the tension was reduced to 0.2 V/Akm with the
feeding points (transformer stations) 30—40 km
apart. On this line this corresponds to an induced
tension of about 20 V, and telephones and tele-
graphs could function satisfactorily, after in-
sulated double lines had been provided for the
telegraphs as well.

If the overhead lines are replaced by under-
ground telephone cables immediately beside the
railway and a separate return wire is used for
the booster transformers instead of using the rails
as return, the induced tension will be about 0.15
V/Akm, which was easily attained on the Stock-
holm—Gothenburg line. In this case no rail con-
nections are necessary. However, the induced ten-
sion was reduced still more by placing the return
wire, so that the total induction from the trolley
and return wires on the cable circuits and the rails
approached a minimum. By this arrangement the
tension was reduced to 0.05 V/Akm, and by
accurate adjustment of the return wire's posi-
tion it could be reduced to as little as 0.02 V/Akm.
Such an accurate adjustment was as a rule never
necessary, but it was considered sufficient to re-
duce the tension to 10—18 V induced at a load of
20 000 Akm under normal conditions and 47 V
as a maximum on short-circuits.

The results obtained in this manner made it
possible, among other things, to increase the
distance between the feeding points (transformer
stations) considerably. On the Polar Line this
distance was on the average only 35 km. On the
Gothenburg Line the distance varies between &0
and 128 km, on the main Malmé Line 60—135
km, with 95—169 km on the branch lines, on the
main North Line 95—123 km, with 156 km on the
branch lines, and on the West Line g8—123 km.
On account of this the separate high-tension line,
as built along the Polar Line, has been rendered
unnecessry on the other lines, these lines being
fed from the three-phase systems of the State and
certain private enterprises which carry out ge-
neral power distribution to industry.

The distance between two adjoining booster
transformers, which on the Gothenburg line is
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1.4 km near the converter stations and 2.8 km
elsewhere, has, following the experience gained,
been increased to about 5 km on the more recently
built Malmo, North and West Lines.

Types and Design of the
Cables.

In view of the fact that a common cable for
the State Railways and the Royal Board of Tele-
graps is used on the Stockholm—Ange line, which
is not the case on the other lines, different types
of cables have been emploved. The following

types have been employed:

on the North Lines

Type I, Stockholm—Upsala,

12 X 4 X 1.1 + 17 X 4 X 0.9, which corres-
ponds to 58 pairs with 19 phantom circuits:

Type 1I' A, Upsala—Kilafors and Ljusdal—

;’\nge,
7X4X13+2X2X1.3+11 X3gX
0.9, which corresponds to 38 pairs with 10
phantom circuits;

Type 11 B, Kilafors—Bollnas—I.jusdal,
77X 4X13+4X2X13+12X4X
0.9, which corresponds to 42 pairs with 11
and 12 phantom circuits respectively;

Type 111, Orebro—Krylbo,
3 X3X13+2X2X13+9gXagX
0.9, which corresponds to 26 pairs with 2
phantom circuits;

Type 11, Ljusdal—Hybo,
local cable 14 X 2 X 0.9, 14 pairs;

(on the Stockholm—Ange line two phantom

circuits in the quads of greater diameter are uti-

lized for a four-wire circuit for long-distance
traffic)

on the West Line

Type 1. 1, Halsingborg—Angelholm,

Xy X13+8xX2a2X13+ 13X 4X
0.9, which corresponds to 36 pairs with 3
phantom circuits; -

Type V. 2, Gothenburg—Angelholm—ILomma,
3X4X13+4X2X1.3+8X4X
0.9, which corresponds to 26 pairs with 3
phantom circuits;

Table 1. Electric Properties of the Cables (Measured on Completed Lengths in the Cable Works).
| measured mean values
fixed | B —
| require- | North Lines West Lines |
ments R TR 1= ] (OS] R SO
‘ Type 1 [Type 11 A Type I Type I | Type IT
| | | |
Line resistance at + 152 C, ohm/km, max. | | |
[T TR TS 53 S S s LN 13.2 ‘ — | XZ.40 12.38 12.41 12.42
I.t mm .. | 185 17.42 - .- - —
TR TRNRE e s o A A h AR AT A RS i 27.5 26.4 26.4 26.4 26.5 26.3
|
Difference of resistance for the conductors of a pair in relation to the
mean value of their resistance, %, |
maximum value || % 04 | Ou 0.4 0.4 0.4
MOTLVATNE: o i e T R S R A e 1 [ oa | o 0.1 0.1 0.1
Insulation resistance at 100 V DC, megohm/km, min. _................ | 10 000 30000 | 30000 30000 | 30000 30000
Capacity at 800 ¢/s, pF/km | [ ' l
PAITS X33 MU oo erevnonsnsonss s snssansnnsstnbns o ssssannbinge max. | 0,040 | — | 0.0331 0.0328 0.0333 0.0329
mean 0,036 — | 0.0325 0.0322 | O.0325 | 0.0324
1
Lol NI i ramp s i s v sms st s prs e nag st seanasssrs max., Ouog0 | O.oz23 — —_ ‘ — — i
mean | O.03 | D038 |  — === = —
O TR e s o o T o W g max, 0036 | O.o2 ! 0.0283 0.0250 0.0287 0.0295
mean 0.033 0.0287 0.0277 0.0283 0.0251 0.o200
Capacity unbalance for cable lengths of about 275 m, g F, max. | |
I pairs: between adjoining pairs, mean value s % | — — = | 11 —
| between arbitrary pairs, mean value .| 150 ! — — S 33 - |
! quads: side to side in one quad ... 175 25 ‘ 16 14 26 19 |
| side to phantom in one quad ... 450 | 114 87 85 So 9o [
side to side, side to phantom and phantom to phantom |
in adjoining quads ..............cceiciiieeiie i 300 ‘ 48 40 25 56 | 26
side circuit to earth ... ... ...occovieiiiiniiiiiiiiiaa ‘ boo | 170 155 160 175 178
| Leakance coefficient at 800 /s, MaX. ... ..ocvvvniiiioiriiiemeriins | oeos | ©0.co3 0.0046 0.u32 0.c038 | ©0.0034
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(on the Lomma

Arlov line a 4 X 2 X 09
local cable has been provided in addition to the
2z-pair cable which had been installed previously
between Malmo and Lomma on the Malmo Lines).

As these cables are laid immediately heside
electric raliways, 1.9 m from the middle of the
nearest track, the previous requirements in respect
of dielectric strength, 1000 V hetween the con-
2000 V to the cable sheath, have
been applied in this case. The test voltage for
quads, in which it is intended to connect earth-
connected telegraph circuits when necessary, has
been determined at 2000 V to other circuits.

The detailed technical prescriptions for the
manufacture of the cables and the figures taken
in the cable
Table 1.

In addition it might be mentioned that the in-
sulation consists of wood-pulp paper and that the
lead sheath is 2 mm thick on the main cables but

only 1.5 mm on the local cables. The tightness of

ductors and

works, are chiefly indicated in

the lead sheath has been tested at the cable works
under a pressure of 2 atmospheres for 2 hours.
The armouring consists of two tape-irons each
1 mm thick. Submarine cables at pivot-bridges
are protected by an additional armouring of ;5
mm round iron wire,

The cables have heen supplied in lengths of
about 275 m, for the North Lines ranging from

X 1350

Fig. 3.
The main cable is connected to the coil cable in the splicing box
at the top.

Loading-coil case containing 38 coils.
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260.5 to 275 mm, and for the West Lines from
276 and to 279 m, according to the loading coil
sections fixed, each of which contains eight cable
lengths.

Loading.

The length of the loading coil sections, which
had been fixed at 2200 m, varies for different
repeater sections. The lengths of the loading coil
sections on the various lines have been
after check measurement of the length of the line,
special attention being paid to the requirement
of a half loading coil section at the end of a
repeater section.

fixed

As regards the inductance of the loading coils,
it should be mentioned that for direct lines which
usually operate with repeaters the loading has
been made with 160 mH in side circuits and 63
mH in phantom circuits, while pairs of all di-
mensions have been loaded with 177 mH. On the
Stockholm—Ange line one four-wire circuit has
been arranged on two phantom circuits. The two
quads used for this purpose have been loaded with
r6o/40 mH. The existing quads with 0.9 mm
wires have been loaded with 177/63 mH and so
have the quads of 1.1 and 1.3 mm wires which
are used by the Board of Telegraphs on the
Stockholm—Upsala—Ange line.

The loading-coil cases are illustrated in Fig. 3,
which shows a case containing 38 coils for a
cable, Type 1I A, on the North Lines. The case
has an overall height of 946 mm and a base of
526 X 384 mm; the weight is about 350 kg. As
may be seen from the illustration the loading-coil
case is of such a design that the main cable is
connected direct in the splicing box on top of
the case; in this box the connecting cable from
the loading coils terminates, and, consequentl}
there is no stub cable.

In the technical prescriptions for the cable instal-
lations the electric properties of the loading coils
have heen specified. The most important require-
ments are given in Table 2, which also shows
some of the figures obtained on test in the cable
works of Telefonaktieholaget I.. M. Ericsson. Al
the prescribed 2 minute tests for endurance of the
loading coils against puncture of insulation by
AC of 50 ¢/s at 1000 and 2000 V
windings of the coils and between the windings

between the
and the case there was no failure.
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Table 2. Properties of Loading Coils (for the
Cable Sections Stockholm—Upsala—Storvik and
Orebro—Krylbo).

fixed  measured |

require- |  mean
ments values
|
| Tnsulation resistance measured with 100 V
DC, megohm, min, ........cocoiiiiiviaes 10 000 | 114 000
| Self-inductance at 1 800 1 mA, mH
forside cirowmit eoils oo vannnsss e . 4 1775
160 150.7
for phantom-circuit coils ................. 63 63.3
40 399
Stability of self-inductance on magnetizing
in one winding with DC, o—2 A; change,
of inductance after § minutes, %  max,| 1.0 o.79
Resistance to DC, ohm, max,
coil group 177/63 mH, side circuit ., 10.5 g.02
phantom circuit, 5.2 451
coil group 160/63 mH, side circuit ... 10.2 8.6
phantom circuit 5.1 4.14
coil group 160/40 mH, side circuit ... 10.0 6.77
phantom circuit 5.0 3.39
eork: Eppem¥B g s B annnnay 7.5 5.46
| Resistance to AC of 800 c¢fs, 1 mA, ohm|
| max.
coil group 177/53 mH, side circuit .. 15 10.72
phantom circuit 6.0 5.06
coil group 160/63 mH, side circuit .| 122 = 091 |
phantom circuit 6.0 | 4.3
coil group 16o/40 mH, side cirenit ...| 12.0 8.8
phantom circuit| 6.0 | 3.4
TR E A 11 - S e T | 9o 71 |
Resistance to AC of 1800 ¢/s, 1 mA, ohm, '
max,
coil group 177/63 mH, side circuit 17.2 14.02
phantom circuit| 8.7 6.07
coil group 160/63 mH, side circuit .| 16.0 | 12.66 l
phantom circuit| 8.5 5.73 |
coil group 160/40 mH, side circuit .. 16.7 11.50
phantom circuit‘ 8.3 4.50
51 Bt Gy 114 5 | 136 10.21 |
Difference of resistance between the h\-ol |
conductors of the coil, ohm, max, ! |
10 STle CIREHItS o s s ss s : 0.10 0.01t
in phantom eircuits ... ... .15 0.016 |
Difference of inductance between the 1wo |
conductors of the coils, %, max, |
in side circuits . 0.10 .28 |
in phantom circuits 0.15 0.051 |
Cross-talk attenuation between two speech
circuits in one loading coil case st Soo0
c's, 10 MA, NEPET, MM .. .civuyissiveeis 10 Iz
Capacity unbalance to earth, measured at |
Soo ¢fs, ppuF, max,
in side clretibs: . i nnimaminas s 100 7
in phantom circuits .. ..cooo v i 100 24

Cable Laying.

As with the previous cable installations on the
Gothenburg and Malmé Lines, the cable laying
work on the North and West Lines has been
carried out by the State Railways. In the main
the same methods have heen used as for the

previous stallations.

ERICSSON REVIEW

The cables have been laid at a distance of 1.9
m from the middle of the nearest track and 7o
cm below the level of the rails. As a rule the
cable has been laid so that on single-track lines
the trolley poles and the cable are on the same
side of the track, in order that the tension induced
in the cable circuits may be the minimum, Only
exceptionally is the cable laid on the side of the
track opposite to the trolley poles, e.g., in rock
sections and at certain curves which have been
straightened out in connection with the electrifica-
tion, and in places where local conditions have
made such an arrangement necessary. Along
double-track lines the cable as a rule is on the
side where the overhead lines of the railway have
previously been, so that the commercial telephone
lines on the other side of the track should not
interfere with the erection of the trolley poles,

In addition to a large American excavator
acquired for the work on the Gothenburg lLine,
the cleaning and cable-laying plough built in 1932
and employed on the Malmo line, has also been
used; this plough is shown in detail in Fig. 4,
and working on the simultaneous laying of main
and local cables in Fig. 5.

On account of the great number of station
lines and the curves necessary at splicing boxes,
loading-coil cases, distribution boxes, etc., the
cable installed is considerably longer than the
track. Extra length has also been caused by the
necessity of laying certain additional lengths of
cable so as to obtain an even half loading-coil sec-
tion on either side of the repeater station. On the
North Lines the installed cable is 624 244 m, while
the railway is 615980 m, which represents an in-
crease of 1.37 %. On the West Lines the corres-
ponding figures are 318462 m and 314614 m,
representing an increase of 1.22 %,

The railway installation stafi has been housed
in trains of specially equipped old goods vans,
which have been put in good condition and arran-
ged as lodgings with four sleeping-berths to a
van, each provided with wash-stands, wardrobes,
heating and electric lighting. Kitchen vans were
attached to the trains, Fig. 6, so that there was
no difficulty in housing and feeding the staff.

A cable train with cable drums on jacks ready
to start out for cable laying is illustrated in Fig. 7.

The la}’ing of the cables had to be carried out
at times which did not interfere with railway
traffic. On account of this the periods during
which the cable could be laid were very short, but
nevertheless the speed of work was kept up to a
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Fig. 4 and 5.

high level. As an illustration 1t might be men-
tioned that during the installation work of 1933,
carried on from May 3rd to December 14th,
which corresponds to 179 working days, a total of
493.6 km cable was laid on the lines Orebro—
Krylbo, Stockholm—Storvik, Arlov—Angelholm
—Skottorp and Angelholm—Hilsingborg; this
represents an average of 2.8 km a day, or 16.6
km cable laid in a week, taking no account of
local and signalling cables installed at the same
time.

In 1934 work was commenced on March sth
at Skottorp and the remaining installation work
on the West and North Lines, amounting to
about 453 km, will probably be completed about
December 1st 1934.

It should be observed that the lengths given
above refer to the main cables of the State Rail-
ways, but that at the same time considerable
lengths of other cables were laid including about
120 km local and distribution cables, considerable
lengths of signalling cables, and in addition about

Plough during cleaning (left) and simultaneous cable
laying (right).

X 1352

15 km cable between Stockholm and Haggvik for
the Royal Board of Waterfalls. All these cables
have as a rule been laid in the same conduit as
the main cable.

Installation Work.

The installation work was carried out by Te-
lefonaktiebolaget 1.. M. Ericsson, Stockholm, this
being the {first time work of this kind has been
done by the Company for the State Railways. A
few months before May 1933 when the work was
to be started the firm arranged a school for
splicers at Sieverts Kabelverk, Sundbyberg, where
the installation staff received practical instruc-
tion; the tution consisted of all the details for
perfect cable splices and tappings etc., the con-
nection of condensers for the balancing of the
circuits, connection of loading-coil cases, etc. The
equalization of the capacity to earth and the line
capacity has been carried out by means of addi-
tional condensers, which have heen inserted partly

Fig. 6. Lodging train.

X 1354 Fig 7. Cable train.
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x a0  Fig. 8. Splicing box.
in certain splicing boxes designed as condenser
boxes, and partly in certain loading-coil cases.

The types of splicing boxes, loading-coil cases
and condenser boxes are illustrated in Fig. 8, ¢
and 10. Several sizes of the type of loading-coil
cases shown in Fig. 3 have been used depending
on the number of loading coils. A few details of
the fitting and design of the condenser boxes are
llustrated in Fig. 11. Fig. 12 shows how the
loading-coil cases are connected to the cable fitted
with condensers, and, in addition, the tinned
tombac box in the splicing box of the loading-
coil case is shown after is has been soldered
together.

Several means were used for drying the cable
ends for the splicing and connecting to all kinds
of boxes. In outdoor work, which was always
carried out under the shelter of tents, soldering
lamps with protective plates of various types were
used. In addition electric hot-air fans of 8oo—
1000 W, of the same type as hairdressers’ fans
and supplying hot dry air at about 110° C, were
employed.

At stations and other places where electric
power was available this was made use of. At
places where electric power was not available
a transportable motor generator was used, con-
sisting of an air-cooled petrol engine of 3 HP,
2 200 rpm, direct coupled to a DC generator, 1.5
kW at r10 V. Lighting current for the work was
also supplied by this generator. The motor gene-
rator with a hot-air fan is illustrated in Fig. 13.

The terminal boxes used at the stations and
for distribution and local cables are of a new

Fig. 9. Distribution box.

Fig 10. Condenser box.

design. After exhaustive investigation certain
standard types were adopted. All types have uni-
form terminal blocks with 10 pairs of contact pins
moulded into bakelite and a frame of
copper, see Fig. 14. These bakelite blocks are
moulded in such a way as to fit air-tight to the

tinned

contact pins and the frame.

The necessary number of such blocks corres-
ponding to the size of the cable were then
soldered to a common metal case of tinned tom-
bac, so that the contact pins are accessible inside
the metal case for the soldering of the cable con-
ductors. The lead sheath of the cable is soldered
direct to the metal case. There is no filling of the
metal case with compound, but the paper insula-
tion of the cable conductors and the space in the
metal case are carefully dried, after which the
cover of the metal case is carefully soldered to
the back. The box completely fitted in this man-
ner is then tested as to its tightness with a sui-
table pressure, about 0.5 atmospheres. On the
front of the blocks the contact pins are fitted with
screws for the connection of station circuits or
interconnection with other boxes. The metal case
of the hox is screwed to a bracket of cast iron.
The bracket plate has a slot with a packing
against which the sheet-iron cover of the box fits
tightly as it is held tight by means of excentric
fasteners. Terminal boxes for ro-pair cables (see
Fig. 14, right) are as a rule used is linemens’
houses and for similar tappings. In places where
the cable continues to a nearly telephone station
on the line, or for local cables in station yards,
terminal boxes are used, having two cable inlets

X 2
Fig. 11. Condenser box under mounting.

X 523
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on the same bracket and with two similar metal
cases under a common cover.

In all stations the main cable has been cut off
and taken into a station box with two cable inlets.
The station boxes on these lines are made for
cables of 2 X 30, 2 X} 40, 2 X 50 and 2 X 6o

pairs. The first-mentioned type is shown in
Fig. 14.

Terminal boxes are made in the following
types:

and

1 X 10,1 X 201X 301 X 40,1 X 50
1 X 60 pairs,

2 X 10, 2 X 20, 2
2 X 60 pairs,

For
local
rubber packings are used. In a similar way the

X 30, 2 X 40, 2 X 50 and

station boxes and

with

connections between

boxes tube connections air-tight
station circuits are taken out from the boxes by
means of lead cables, which are screwed to the
boxes with similar packings. All such connections
have been made through holes in the bracket plate
of the boxes.

All station and terminal boxes have been built

in a uniform manner, with equal projection from

X132 Fig, 13. Motor generator with hot-air fan.
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Fig. 12. Loading-coil case under mounting.

the wall and with covers of the same height. They
can therefore be mounted alongside each other
and screwed together so that interconnections and
tappings can be made in a reliable and neat man-
ner. As an example the cable boxes at the Up-
sala repeater station are shown in Fig. 15.

The numbers of station circuits and tappings on
the main cables are rather great on account of
the nature of the cable system. According to the
contract about go station branches and 400 tapp-
ings have to be made on the North Lines, and
about 68 station branches and 200 tappings on the
West Lines,
branch per 7 km on the former and one tapping
per 4.7 km on the latter line, and an average of
one tapping per 1.6 km installed cable on the two
lines. The numbers of branches actually made will
be 83 station branches and about 320 tappings on
the North Lines, and about 175 branches on the
West Lines.

which corresponds to one station

Branch types of several kinds have been used
to meet varying local conditions.

Most of the branches have been led into line-
men’s houses where connection has always heen
made to two railway telephone lines, one of which
has been made as a direct tapping with a two-wire
line, while the other has been cut off in the distri-
bution box and the two ends led in by two two-wire
lines, so as to facilitate the localization of faults
on the cables. In addition connection has been
made at all these tappings by a two-wire line to
the power-telephone line for direct communication
with the converter station.

Consequently the distribution cables of this type
always contain at least four two-wire lines to the
line-mens” houses. This is the case on the Stock-
holm—Upsala line, but on the other lines the tapp-
ings have heen made with 10-pair cables, in which
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case the additional pairs are connected to the
three block-signalling lines (in both directions).
On the Stockholm—Upsala line where there are
four lines separate tappings have been
arranged for these lines.

Tappings to overseers and repairers are as a
rule made in the same manner as above, with the

block

exception that direct tappings without interrup-
tion in the distribution boxes are made to the two
railway-telephone lines, while the remaining line
in the distribution cable has been used for the
connection to a selective-calling telephone line, so
that the line inspector can get into connection
with all overseers in his section.

In addition there are special tappings at the
converter stations with 10-pair cables which are
connected to two recording lines (in and out) for
recording the power consumption in the converter
stations, the two railway-telephone lines, power
telephone and two selective-calling lines and one
direct telephone, when
desired connects the converter stations with each

power-station which
other and with the power station supplying the
power.

Finally on the Stockholm—Ange line there are
some special tappings, for connection to certain
lines belonging to the Royal Board of Telegraphs
at the same time serving as tappings to the line-

X 1359
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Fig. 14. Station box for 2 x 30-pair cable, assembled with terminal box for 2 x 10-pair cable.

Fig. 15. Station boxes in Upsala repeater station.

X 1358
mens’ houses. For these special tappings local
cables with as a rule 7 or 10 quads have been used,
s0 as to make possible the access to phantom cir-
cuits.

Connection hetween underground cables and
bare-wire overhead lines, such as on not electrified
branch railways belonging to the State as well
as to private companies, have been made by means
of pole boxes, Fig. 16, of a new design in two
types, for 5 and 10 pairs. These boxes are fitted
with rare-gas lightning arresters and fuses.

Properties of the Cables.

According to what was prescribed in the tech-
nical programme for these cable installations,
tests have been carried out on each repeater sec-
tion to ensure that the installed cables fulfil the
prescribed requirements. The
measurements for some of the sections have heen
entered 1n Table 3, from which it may be seen
that the transmission properties of the installed

results of these

cables are better than the requirements prescribed.
In addition the following results may be men-
tioned.

For the dielectric strength to earth the cables
were tested with 1 200 V before the connection
of the loading coils.

X 1360
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Fig. 16. Pole box for 10-pair cable,

with lightning arresters and fuses.

The mean capacity in a repeater section had
been fixed at the following maximum values: for
pairs and side circuits of 1.3 or 1.1 mm wires
0.033 1t F/km, and for the corresponding phantom
circuits 0.056 pF/km, for pair and side circuits
of 0.9 mm wires 0.030 ,I7/km, and for the corres-
ponding phantom circuits 0.051 pI/km. From the
transmission properties indicated in the table it
may be seen that these requirements have been
very well fulfilled.

The capacity unbalance to earth between the
two conductors of a pair after the cables have
been completely spliced should as an average not
exceed 150 puF for lines to be loaded, and 500
pnE for other lines. Installation tests showed
condiderably lower, and consequently better fi-
gures.

The insulation resistance, which had been fixed
at a minimum of 10 000 megohm/km, was, as may
be seen from Table 3, considerably higher on the
most important lines. On some lines with a great
number of tappings, such as railway-telephone and
block lines, the measured insulation resistances

-w = o e [
A A
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Fig. 17. Characteristic impedance of cable, Type |, Stockholm—Upsala, 66.8 km.

were of course lower in moist weather, but
nevertheless the prescribed minimum value was
obtained.

The characteristic impedance was measured
with 1 mA at 800 ¢/s, and calculations gave the
values as indicated in Table 3. The measurements
were carried out at frequencies between 300 and
2600 c/s, and, as may be seen, values were ob-
tained at 8oo ¢/s which are higher than the ones
prescribed. Of the impedance curves drawn
according to the measurements, Fig. 17 illustrates
a few typical curves for the North Lines.

The propagation constant at 800 ¢/s had been
fixed at the maximum values for various types of
citcuits indicated in Table 3. From the attenua-
tion curves measured in the frequency range 300—
2 600 c¢/s it may be seen that the propagation con-
stant at 800 ¢/s is as a rule considerably lower than
the maximum value prescribed, on an average 22.4
% lower (min. 18, max. 27.5 %).

A few typical attenuation curves are illustrated
in Fig. 18,

The cut-off frequency for the various types of
circuits had been fixed at the average minimum
values indicated in Table 3. The cut-off frequen-
cies measured are, as may be seen, considerably
higher than the minimum values prescribed.

The requirements of cross-talk were, as in the
case of the Malmo Lines, that the cross-talk
attenuation between two arbitrary speech circuits
on a completed repeater section should be at least
8.0 neper.

Regarding the cross-talk in quads, somewhat
more severe requirements had, however, been im-
posed, inasmuch as the cross-talk-attenuation bet-
ween the side circuits of a quad should not be less
than 8.5 neper on the average for all quads in a
repeater section.
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[ | —4% rﬂ
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Left, pair, 1.. mm, 177 mH; right, phantom circuit, 1.1 mm, 63 mH. The points indicate calculated values,
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All cross-talk measurements should be made 7
with speech current or corresponding AC of

mixed frequencies.

Exhaustive measurements have been carried

out in accordance with this, both in respect of
near-end and far-end cross-talk. Mean values have
been calculated from the measured values for
certain repeater sections, and these mean values
are to be found in Table 3. As may be seen these

values are considerably higher than the ones

prescribed.

Table 3.

T 0 R
TR e |
o e e o
MR e
el LT 0 EEEE
Y I 1 =111
= | | | | 1 7O )
SRR ™ i [T 11 : | ‘L L l I ;l‘,l_

X135 Fig. 18. Attenuation curves for cable, Type |
Stockholm—Upsala, 66.8 km.

The points indicates the values prescribed by the State Railways.

Properties of Installed Cables.

Insulation, megohm/km, min

Difference of resistance between the conductors of one |
pair, ochm
unloaded

0.5 mm
0.9 mm
I.1 mm
1.3 mm

side circuit, 1.3 mm,

160

Characteristic impedance at 800 ¢/s, ochm |
|

fixed

measured mean values

Type 11 A

0.9

mm,
mim,
mm,
mm,

phantom circuit, 2 x 1.
2K 1.
2X1I.
2x1.

2 X 0.

Propagation constant at
| side circuit, 1.3 mm,
| 1.3 mm,
I.1 mm,
I.1 mm,
0.9 mm,

| 2X 1.
| 2X1I.
2 X 0.

phantom circuit, 2 x 1.
22X 1.

177
160
177
177
3 mm, 63
3 mm,
1 mm,
1 mm, 40
9 mm,

800 ¢/s, max,

160 mMH s

177 mH .
160 mH

9 mm,

Cut-off frequency, c¢/s, min.

side circuit, I.3 mm,
1.3 mm,

1.1 mm,

1.1 mm,

0.9 min,

phantom circuit, 2 X 1.3
2H 1.3

2x1I.a

2X 1.1

2% 0.9

160
177
160
177
177

mm,
mm,
mm,
mm,
mm,

| Cross-talk attenuation between two arbitrary speech cir-

cuits, neper, min,
| near-end cross-talk
|  far-end cross-talk
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valiia | Type 1 Type 1T A Type III
\Stockholm C—|  Upsala— Krylbo— Orebro—
| Upsala Krylbo Storvik Krylbo
I 1

10 000 | 41 oo ! 77 coo 106 coo 36 coo
| |

— 0.24 0.20 0.12 I.49
— 0.16 0.32 0.23 0.41
— 0.14 —_— = =
— = 0.16 0.10 0.27

1 480 — 1554 1531 1 540

1 560 - 1 666 1648 1 660

1 480 1573 - . — —

1 360 1691 — ‘ — —

1 640 I 740 1779 1768 1750

|

715 —_ 780 780 765
570 — 619 ‘ 616 X
715 792 - = 2
570 627 - | = —
750 827 848 | 845 —

0.0120 —_ 00007 J 0.0056 0.0100

0.0116 | — 0.008%g 0.008g 0.0091

0.0159 0.0127 S ! - -

0.0152 0.o0117 —_ | —t —

0.0200 0.0168 0.0163 0.0163 0.0170

O.o124 — 0.0005 0.0005 | 0.oIog

0.0155 — 0.0113 0.o112 —
0.0163 O.0125 —— — —_
0.0205 0.0151 | - | — i
0.0215 0.0174 | 0.0168 | 0.0168 ==
2950 = 3030 / 3030 2 990
2 800 - 2 940 2 g40 2 900
2 950 3 obo — - —
2 800 2 970 = = -
2950 | 3 obo 3140 3140 3040
3530 | = 3810 3 820 3720
4490 7o 4770 4 790 —
3530 3 840 - — —
4 400 4 800 == — -
3 690 4010 4120 4110 =
8 II 9.6 9.6 7 10.1
8 10.1 10.1 10.1 Il.0
|
3.0 | 3.8 3.7 3.8 3.8
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side 1o side to side to
side phantam side
in tha same quad

“

in the same quad

side to side to
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side to
phantom
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Fig. 19. Cross-talk attenuation curves for quads of loaded 0.2 and 1.1 mm cable,
Stockholm—Upsala.

Left, near-end cross-talk; middle, far-end cross-talk; right, cross-talk.

Finally, to show how many measurements have
been made of a certain cross-talk attenuation
together with the values read and the corres-
ponding mean values, a few curves for typical
cases have been selected, Fig. 10.

Regarding echo attenuation it had been stated
that in a repeater section and for the frequency
range 300—2 400 c¢/s the echo attenuation should
be at least 3.0 neper, so that the transmission
properties of the completed cable should be as
uniform as possible and suitable for telephone
repeaters. The requirements in this respect were
thus more severe than for the Malmo Lines,
where the requirement called only for at least
2.7 neper in the frequency range 300—2 000 ¢fs.

On measurements made in the frequency range
300—2 400 ¢/s the mean values indicated in the
table have been obtained for certain sections. It
should, however, be observed that when measuring
a fixed balance has been used for a certain type
of circuits.

phantom

b

L

I -

"

i P T T TRy o v g
X 329
Fig. 20. Minimum value of echo attenuation for loaded
but untapped, pairs 1.1 mm, in the frequency range
300-2 400 c¢/s, Stockholm—Upsala.

The values obtained for the echo-attenuation
minimum in the frequency range 300—2 400 c¢/s
for the loaded circuits on the section Stockholm—
Upsala without tappings are illustrated in Fig. 20.

In conclusion it can be stated that the installa-
tion very well fulfils the requirements imposed
and particular notice should be taken of the
extremely good transmission properties of the
new lines.

X 15379

Fig. 21.

Installation of submarine cable.
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X130 Fig. 22. Inspection of submarine cable by diver.
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ELECTRIC
RAILWAY-
SIGNALLING
PLANT

IN WARSAW

By S. BORKOWSKI,

engineer of the Railway Administration,

Warsaw.
In the summer of 1933 an electric interlocking
plant on the Ericsson system, the first of its
kind in Poland, was installed at the Warsaw-
WCZ station; this was carried ouf in connec-
tion with the recenstruction of most of the
interlocking plants at the Warsaw railway sta-
tions and with the putting in service of the

intermediate railway line.

Although the interlocking plant has only 21
points and 6 signals it has been equipped with
electric apparatus designed to meet severe traf-
fic conditions. The trains to be
dealt with by this interlocking range in 24 hours
1s more than 300; in addition as most cases
require the points to be thrown, it means that

number of

almost all points have to be thrown some 200
times in the 24 hours.

The interlocking machine has been installed in
a two-story building placed between the tracks
giving a view of all the points.

The upper story of the building houses: the
interlocking machine, blocking apparatus and sig-
nalling relays. The lower story houses: a sub-
station of the electricity works, cable inlets,
distribution room and a room for the signal fitter

on duty.

Interlocking Machine.

The chief feature of the interlocking machine
1s that is not locked by mechanical means; all
locking being carried out electrically.

The interlocking machine has 8 signal switches,
14 point switches and 2 reserve positions. On
account of the use of electric interlocking, each
signal switch operates a whole group of home
signals for one direction or starting signals for
another.

ERICSSON REVIEW

Interior view of the inter.ocking plant
in Warsaw—WCLZ.

From left to right: interlocking machine, blocking apparatus, relay

box and track diagram.

% 16 Fig, 1,

Most of the point switches operate two points
connected in series. The small number of signal
switches, due to the use of electric interlocking
of the points two by two, has allowed of the
interlocking machine
the length 1s only 195 ecm and the width including
the switches 1s only 70 em. In addition the inter-

being made very small;

locking machine has 17 road selectors, one for
each road. These are of great importance in inter-
locking machines where mechanical interlocking
is not used and where one signal switch operates
a whole group of signals. This is particularly the
case in master interlocking machines where the
road selectors permit of testing whether all con-
ditions for the indication of the signal corres-
ponding to certain road have been fulfilled.

The point switches are made as latches and
when in home position they are at an angle of
70" to the perpendicular, When the points are
to be thrown the handle is turned 140 Each
switch operates a group of shaft contacts which
switch on the current to the motors and also ver-
tical contact drums for controlling and inter-
locking the points in question. In addition the ho-
rizontal shaft of each switch has two segments

which cooperate with the locking devices operated
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by the armatures of the group of electro-magnets
placed on top of the segments.

There are four such electro-magnets:

1 indicating magnet which in this case will be
energized only when the position of the point
switch and that of the points correspond. The ar-
mature of this electro-magnet operates the
coloured disc in the supervisory window of the
switch and the group of supervisory contacts.
When the electro-magnet is energized a white
disc appears in the window and the supervisory
contacts are closed; when the electro-magnet is
not energized a red disc appears in the window
and the supervisory contacts are open;

1 point locking magnet, which in this case is
energized only when the points may be thrown,
i.e., when they have not been locked previously
by thrown signal switch. The armature of this
electro-magnet operates the blue pointer in the
supervisory window. A clear white window in-
dicates that the points may be thrown; a vertical
blue line indicates that the points are locked;

2 electro-magnets which lock the point switch
in home and thrown position. The armatures of
these electro-magnets have locks, which cooperate
The
electro-magnets are energized over contacts on
the signal switches by means of which the points
in question are interlocked (these contacts are
closed in the side positions of the signal switch).
In addition this current is led over a contact,

with the segments of the point-switches.

which is closed when the point switch is pulled
forwards to be thrown. On account of this the
electro-magnet is idle under normal conditions.
A signal switch operates a vertical shaft with
contact drums and one segment fitted on the ho-
rizontal shaft of the switch. This segment coo-
perates with the lock which is operated by the
armature of an electro-magnet placed on top of
the switch. This electromagnet partly locks the
signal switch in the side positions and in half-
thrown position, i.e., as soon as the point switches
have been locked which cooperate with this sig-
nal, In addition the armature of this electro-mag-
net operates a coloured disc in the supervisory
window of the signal switch. Should the signal
switch be locked blue appears in the window. When
the signal switch may be thrown, white is seen
in the window. The signal switches can be turned
70" from the vertical to each side and can operate
two groups of contrary signals. The points are
interlocked by the signals by means of contacts
on the

vertical drums of the signal switches

12

X 1368

Fig. 2.

Interlocking machine with
supervisory panel.

which are closed only when the signal switch is
in one of the end positions, and by means of
supervisory contacts on these point switches
which are closed only when the position of the
switch and the points correspond. This kind of
interlocking replaces altogether the mechanical in-
terlocking of old types, and in addition it carries
with it great advantages, for, the equipment being
very flexible and simple in design, alterations and
extensions are easy to carry out.

Power Plant.

Since it is possible to feed the interlocking plant
from two different electricity supply works, 220
V AC was chosen for the operation of the
points and 110 V AC for the light signals. The
two supply circuits feed the interlocking plant
over automatic switches, which change over from
one to the other, The switch is usually thrown to

the circuit supplying the power at the lower price.

When the power from this supply fails the switch
changes over automatically to the other. When
the voltage returns on the mains of the first

ERICSSON REVIEW



N 13 Fig. 3. Distribution panel of the power plant.
supply the second is automatically disconnected
and the first one 1s connected anew.

All electro-magnets and signal relays in the sig-
nal cabin are fed with 30 V DC. supplied by
cuproxide rectifiers. Only the relays of insulated
tracks are fed over small rectifiers, supplying
8V DC.

All equipment for supplying electric power to
the interlocking plant has been fitted on a com-
mon distribution panel; the equipment is com-
posed of automatic switch, transformer which
supplies 220 V for the motors and 110 V for the
signals, disconnecting switches and fuses for the
various instruments rectifiers and measuring in-
struments.

[n addition there is a small distribution panel
on top of the interlocking machine: this panel is
fitted with voltmeter and ammeter for the point-
operating current, and voltmeter and ammeter
for the supervisory DC.

Point Machines.

As all points in the interlocking range have
point locks, the point machines have been made
with one driving lever, operated by gear ani

ERICSSON REVIEW
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worm wheels from a repulsion motor for 220
vV AC,

The movement 1s transferred by means of an
adjustable friction clutch which allows elastic
throwing of the points and permits them to be
trailed. The trailing of points will cause no injury
to the point machines, but only the burning of
the fuse in the supervisory circuit of the points
in question. All contacts in the point machines
are knife contacts and operate in a satisfactory
manner even during severe frost. All points which
are faced by the trains have been provided with
arrangements for checking the position of the
tongues. In addition all point machines have se-
parate crank arrangements enabling them to be
thrown by hand.

Signals.

All signals in the interlocking range are colou-
red daylight signals. To obtain uniformity the
cases of the main and distant signals are of the
same type and can be provided with three lamps,
which is quite sufficient for forming the usual
signal combinations.

All the home signals have three lamps, the cen-
tral one being red and serving for the signal
»stop», the top one being green for the signal
»clear through on the main track» and the top
green together with the bottom one also green
for the signal »clear through on the side tracks.

The starting signals are either identical with
the home signals or else they have only one green
light and one red one. The distant signals have
only two lamps: one for yellow and one for
green light. The yellow light serves for indicating
and the green light for indicating
»clear». In addition all lamps have been provided

seaution»

with reserve lights of the same colour as the
main lights. Although lamps of low intensity
have been used (the main lamps consume 25 W,
the reserve lamps 6 W) the signals are easy to
make out particularly during slight fog or cloudy
weather thanks to the application of double lens-
systems, of which the inner lens is coloured and
the outer colourless, In order to obtain a light as
concentrated at one point as possible the lamps
of the main lights are for only 12 V and have
each two parallel wires, one of which has a higher
resistance than the other, so as to serve as a
reserve should the main wire burn off. In addi-
tion each lamp has a separate transformer which
reduces the 110 V power supplied from the sig-
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Fig. 4.

Blocking apparatus.
in the background, under the track diagram, reloy box.

nal cabin to the 12 V required to operate the
lamps.

Of special importance is the manner of connec-
tion of the lamps for red light.

The current for the lamps for red light 1s
shunted by a contact on a special AC relay, the
winding of which is connected in series with the
lamp for green light. The red light will, conse-
quently, go out only when this relay is energized,
i c., when green light actually lights. In case of
faults or if both wires in the lamp for green have
burnt off the signal will not be unlighted after
the point switch has been thrown, but it will
continue to show red light. All lamps of main and
distant signals have been provided with coloured
supervisory lamps, which are fitted on a special
supervisory board on top of the interlocking ma-
chine; these lamps are placed in the same man-
ner as on the signals. Small resistances are con-
nected in parallel with the lamps, which in their
turn are connected in series with the lamps of
the signals.

This that the
supervisory lamps will always light with the main

manner of connection ensures
Jamps and in case a supervisory lamp does break
down this will not affect the corresponding main
lamp on the signal.

Cables.

Since the points, signals and insulated tracks
are concentrated at a few places, a small quantity
of cables with several conductors has been used.
having the necessary number of reserve wires; the
various apparatus has been connected to these

114

cables by means of distribution boxes. Only the
points close to the signal cabin have been con-
nected over separate cables. Only the short sec-
tions of one-conductor cable for contacts on in-
sulated tracks have rubber insulation around the
copper all other cables have conductors
with impregnated paper insulation.

wire:

The cables are drawn to the signal cabin where
the multi-conductor cables terminate in terminal
boxes with numbered terminals. The cables from
single points are terminated separate boxes.

Line and Station Blocking.

The interlocking machine cooperates with the
master interlocking machine of the usual me-
chanical type, and consequently it must be con-
nected over blocking apparatus.

In addition to the usual track blocking sections
the blocking apparatus has entrance and de-
parture blocking sections for line blocking and
consent blocking sections in connection with the
master interlocking machine. The entrance block-
ing sections have ordinary electric press-button
locks, The departure blocking sections have also
electric press-button locks, the function of which
1s to prevent a starting signal from being set at
»clear» again, when a train has already entered
the line and the starting signal has automatically
returned to »stop» position.

Since the work of the interlocking machine
chiefly consists in letting through the trains and
there is very little shunting work, the points are
not insulated.

FFor releasing the signal switches which are
locked electrically in thrown position there are
insulated tracks placed behind the last points of
the road in question. For emergency release there
are special emergency keys.

The insulated tracks of the starting roads serve
also for the automatic restoring of the starting
signals to »stop» position.

The above described plant, although installed
under hasty conditions, is characterized by model
workmanship and operates in an irreproachable
manner under severe conditions, with the excep-
tion of small trouble due to the imperfect func-
tioning of the point locks, caused by the move-
ment of newly laid tracks.
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New

Telephone
Installations
in Tampere

For many years, practically
from the outset of telephony,
Telefonaktiebolaget L. M.
Ericsson has assisted in buil-
ding ond keeping up to date
the Finnish telephone system.
New telephone installations
in Tampere were put into
operation on April Ist this
year. These installations in-
clude the second largest auto-
matic telephone exchange in
the country and a trunk ex-
change with cordless posi-
tions, all designed and supp-
lied by Ericsson.

Towards the end of 1932 the tele-
phone company Tampereen Puheli-
nosuuskunta ordered an automatic
exchange for 3 500 lines intended to
replace an old LB exchange.

This change-over from LB system
to automatic CB system made it ne-
cessary to replace the rural exchange
belonging to the telephone company
by a new one. For the trunk traf-
fic, which is handled by one private
and one State enterprise, it became
necessary to carry out extensive al-
The
Sodra Finlands Interurbana Telefon

terations. private company,
aktiebolag, ordered a complete new
trunk exchange of Ericsson's manu-
facture. The State enterprise, the
Finnish Post and Telegraph Admi-
nistration, altered its old equipment
to meet the requirements of the new
local exchange and ordered the ne-
cessary material from Ericsson. In
addition, subsribers’ instruments
and manual and automatic telephone
supplied by

have been

The line system had pre-

exchanges
Ericsson.
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vipusly been made adequate to fulfil
the more severe reqnircmunts due to
the change-over from LB to auto-
matic CB system.

Automatic Local Exchange.

This is built on the Ericsson ma-

chine-drive system with 3500-line
selectors.
The exchange, Fig. 1 and 2, is

housed in a new building near the
centre of the town.

In addition to the necessary main
distribution frames where the street
led the
over lightning arresters to the auto-

cables are via cable cellar

matic exchange, and to the main

testing, supervisory and alarm de-

View of Tampere.

vices, there is room for connecting
devices fitted in unit rows for 7 ooo
subscribers and about 200 trunk
lines with individual equipment for
incoming trunk calls. At present
the exchange is fitted with connec-
ting devices for 33500 subscribers
and 96 incoming trunk lines.

The
vices are illustrated in Fig. 3.

positions of the various de-
The
main distribution frames and various
main equipment, such as supervisory
positions, testing positions and
distribution panel, are placed along
one of the walls.

The connecting devices are fitted
in unit rows. In each s00-line group
there is room for 40 cord circuits
with line finders and group selectors

X 5113

Fig. 1. Apparatus roem of the local automatic exchange.
Left, main distribution frame; right foreground, PBX group.
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Left to

-

Fig. 2. Rear view of unit row.

right: cord circuits, multiple frames for line finders and final selectors, line relays;

background, distribution frame.

and 1o registers, but to provide for

present traffic it has only been ne-
cessary to install 29 cord circuits
and 8 registers.

In the selector bays there is room
for 50 final selectors per group of
which
the

been
The

larger number of final selectors as

50 lines, of have

35

installed up to present.

compared with the number of cord
circuits is due partly to the fact
that the
nected over these final selectors.
The with a
maximum capacity of 18000 num-

trunk traffic i1s also con-

registers are made

bers and 35 special directions.

The special numbers are two-digit
numbers, and the present three routes
the

tor multiple are intended for record-

which lead from group-selec-
operators traffic to the rural, trunk
The & ooo

first numbers (2 000—o 09 ) of the

and State exchanges.

18000 ordinary subscribers’ num-

hers are directed over one group
selector only. Calls to the last 10 ooo
(10 000—

the

subscribers’ numbers
10 990)

first multiple

from
the

second

will be directed

frame of first

group selector over group
selectors to the respective 35o0-line

groups.
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By a special arrangement the re-

gisters have been made for four
digits, although five digits have to
Thus, if the

first digit is r, a special indication

be received at times.

is obtained in the register, which di-
rects the first group selector to the
first multiple frame and prevents the

disconnection of the first direct-im-
pulse selector in the register before
the second digit has been stored.
In order to make automatic inter-
communication with other exchanges
€ g
changes and PABX exchanges, see
the routing diagram, Fig. 4, the cord

possible, automatic rural ex-

circuits have been arranged so that
through-impulsing is possible, which
for an incoming call means that as
the proper
digits has been dialled and the re-

s00n  as number of
gister has been disconnected, addi-
tional impulses may be sent through
the devices of the exchange.

Though
local and trunk calls, it is the final
their relays which
direct the calls to the called subseri-

discriminating between

selectors  with
bers. If the call has been made by
a trunk operator, the relays of the
final selector are switched by an
extra signal from the register so
that the

subscriber

call will reach the Ilocal
if he should
engaged in a local conversation. The
operator
nection

even he

will then come into con-
with the local conversation
over condensers.
of the

The control relays
selector then being in the
priority trunk position, additional
trunk calls cannot reach the subseri-
ber. By operation from the working

ok

R

Fig. 3.

1 trunk-line rack

2 local rack

3 group-selector rack
5 local racks

6

rack for intermediate distribution

frame and call meters

'/

1l Z

,

2 I 7

= . ,
o

o

Plan of the local automatic exchange.

7 PBX-rack
KK main distribution frame
UB test position
TKB traffic-supervision peosition
DT distribution panel
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xa#  Fig. 4. Routing diagram of the telephone exchanges in Tampere.

position the local call can be cut off,
and if the wanted subscriber replaces
his microtelephone the operator can
call him anew.

The final selectors of the jo00-line
groups that contain PBX-subsribers
are of a special design. Lines with
the same call numbers are placed
behind each other in the same mul-
tiple frame and special testing lines
are placed in front and behind them.
If on calls to such a line group all
lines be busy, the final selector will
reach the back testing line, and if
the call is made by a local subscriber
the selector stops in this position and
busy tone is sent out to this latter.
If on the other hand the call comes
from an operator with trunk privi-
lege the selector will when all lines
are busy reverse at the stopping line
placed behind the subscribers’ lines,
and during its reverse movement the
selector tests on the lines in such a
manner that when it comes to a line
engaged by a local conversation it
will stop. Should all lines be engaged
by trunk conversations the selec-
tor will return to the first testing
line and from there busy tone will
be sent to the operator.

For the supervision of the sub-
scribers, the lines and the automatic
connecting devices, there are special
positions for testing and traffic su-
pervision. In the testing position the

ERICSSON REVIEW

Rural Exchange

lines and telephone instruments can
he tested, and in the traffic-super-
vision position the subsacribers can
be informed and if necessary be
assisted to reach the right subseri-
ber.

ral

On a lamp board near the cent-
supervisory equipment of the

all
cutting-in

need for
of

exchange faults and

manual on account
faults due to subscribers or technical
equipment are indicated.

Actual tests at 400, 800 and 1 400
¢/s have shown a maximum attenua-
tion in the exchange of 0.06 neper
and the

cross-talk attenuation measured un-

hetween two subscribers,
der the same conditions is a mini-
mum of 10.6 neper.

In respect of the connecting pro-
the
good reliability and without special

cess exchange operates with
arrangements with line resistance up
to 1 500 ohm and for a minimum in-
sulating resistance of 25 ooo ohm.
The which

with 24 V, has two storage batteries

exchange, operates

of about 1ooo Ah each, and it is
possible to inerease the capacity to
1 440 Ah.

each of 2Xz2z20 V

Two rotary converters
DC on the the
primary side and 200 A charging
current have been installed for bat-
tery charging.

The signalling current is supplied
by the driving motors of the hays,

which serve also as rotary conver-

These
motors have special rotors for pro-

tors for the ringing current.

ducing the buzzer tone.

Rural Exchange.

The traffic between the local sub-
scribers of Tampere and the adja-
cent rural exchanges is directed over
a separate rural exchange, Fig. 6,
which
Ericsson.

also has been supplied by

Rural calls are set up manually
by ordinary cord-circuit working in
the seven-panel local multiple, which
has at present 3 500 lines.

The calls are charged and have
therefore the same priority as ordi-
nary trunk calls.

Two of the six working positions,
each of which has 14 cord circuits
and 6 electrically driven time checks,
have heen equipped as concentration
positions with calling devices also
in the multiple of the rural lines.

Two ordering positions, one su-
pervisory position and various ar-
rangements for service and junction
circuits to other exchanges in the
town have also been provided for.

Trunk Exchange.

Fig. 7 shows the working hall and
Fig. 8 the technical equipment of
the trunk
Ericson and belonging to Sodra Fin-

exchange supplied by
lands Interurbana Telefonaktiebolag.

The exchange, a routing diagram
of which is presented in Fig. 4, has

x a1 Fig. 5. Distribution frame
under mounting.
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Fig. 6. Rural exchange.

Left, supervisory table; right, switchboard containing from left to right: 2 recording positions,
2 concentration positions, 4 working positions.

7 trunk positions, 2 conceutration
positions and 1 ordering position.
The most interesting point tech-
nically about this installation is that
the trunk positions have been pro-
vided with individual key groups for
each trunk line; by means of these
key the
without the use of cords.

groups calls are worked
The cord-
working which

shown in Fig. 10, have also the ad-

less groups, are
vantage that thev are fitted in re-
movable units together with the ne-
sessary relays and condensers; the
maintenance of the exchange is the-
reby considerably simplified.

Of the 7 trunk positions proper,
right in Fig. 7, 5 have been fitted
with 6 working groups for trunk
and 2 for transit

lines, Fig. 10a,

calls to be directed through cord
repeaters. The remaining two posi-
tions have 2 working groups each
with double exits, Fig. 1o b, and like
the above-mentioned positions, work-
ing groups as Fig. 10a, and 2 cir-
All 7
trunk positions have individual key
groups for each position, Fig. 1oc.
In the working groups there is room

cuits with cord repeaters.

for electrically driven time checks.
Fig. g shows a trunk position, at the
right.

The ordering position, left in Fig.
9 has arrangements for 10 incoming
ordering calls. By means of the but-
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tons 20 service circuits can be call-
At night the calling lamps are
disconnected the orders are
in the concentration posi-

ed.
and
worked
tions.

The six panels of the concentra-
tion positions have the following
equipment, from the left:

panel 1: switching jacks for oc-
casional moving of the trunk cir-
cuits to various trunk positions. On
top there is room for time checks;

panel 2:
the

record operators’ circuits

from automatic and rural ex-

changes, junction lines to the State
exchange, service lines, lines to spe-
cial subscribers and public call-
hoxes;

panel 3
tions of the trunk circuits, with their
transit multiple below;

panel 5: the same record opera-
tors’ circuits as in panel 2, and at

the bottom the multiple of the rural

and 4: concentration posi-

circuits with balance jacks for cer-
tain circuits with repeaters.

The two-position working plate
is divided into two fields, each
with 7 key groups and working
equipment to the right. In the
middle there are arrangements
for the setting up of transit calls
with and without cord repeaters,

and on the horizontal part of the
working plate there are the answer-
ing and ringing cords and the tran-
sit cords belonging to the key groups,
and on the vertical part there are
a key for connecting en alarm bell,
calling
group lamps for calling and clearing
and buttons for inserting

lamps for ordering calls,

signals,
cord repeaters.

Process of Working and
Connection for Trunk Calls.

A trunk 1s led
lightning arresters and equipment

circuit in over

for line measurements and testing

to the line transformer, immediately

X 5134

Fig. 7. Working hall of the trunk exchange.

Left to right: 2 concentration positions, 1 recording position, 7 working positions.
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beside which the balancing transfor-
mer is placed. From here the trunk
circuit and the balancing circuit con-
tinue over line and cut-off relays to
a double jack in the switching and
In the re-

frame tappings are made on

concentration positions.
lay
trunk lines proper over the interme-
diate distribution frames to the con-
centration positions and the trunk
When
calls come in, the calling lamps in

working groups in question.

the trunk and concentration positions
light up and, on the condition that
the line is guarded in the trunk po-
sition, the call is received by throw-
ing the working key. According to
the destination the call may take one
of three different routes:

1. by throwing upwards the top
of the three keys, a subscriber’s se-
lector 1s started, which finds a clear
line to the automatic local exchange.
To show when dialling may start, a
red lamp lights up in the trunk po-
sition and, after the automatic sett-
ing up of the call has been complet-
ed in the local exchange, the call
may be forwarded to the local sub-
scriber by means of the cut-off and
ringing buttons. If a local conversa-

tion must then be cut off, the
unwanted subscriber will hear the
busy tone. Should the line already

be engaged by a trunk call the ope-
rator will be informed of this auto-
matically by a buzzer tone. She can-
not then cut in on the conversation

of the local subseriber. If the called

X 51385

Fig. B. Apparatus room of the trunk exchange.

Right to left: line-protection bay, high-frequency and repeater bays, line-relay and selector
bays, rack far transformers, line balances, distribution frame, and supervisory and test panel,

party is not engaged by a trunk call
she
the call and ringing in both direc-
tions from the working group. When
the subscriber his
microtelephone the clearing signal
lamp of the trunk line will light up;

has the possibility of hearing

local replaces

2. by throwing downwards the top
key in the working group, connection
is obtained over a line finder to a
s0-lines switchboard on
the Ericsson multiple-relay system
with 10 cord
swichboard is

automatic

circuits in all; this
intended
for the trunk exchange.

exclusively

Through
this switchboard the trunk call can
directed to subsecribers

be special

X 50
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Fig. 9. Trunk switchboard.

Left, recording position; right, working position.

and telephone call boxes by dialling
two-digit By dialling 5
the operator can select a clear cord

numbers.

in the concentration position for the
setting up of transit calls, e.
ral

£., Tu-
The
have

without repetition.
facilities
been provided for as mentioned un-

calls
same supervisory
der r1;

3. by throwing downwards the top
key of one of the transit work-
ing groups, a selector will be con-
nected which finds a clear repeater
cord equipment in the concentration
position, and the operator of this po-
sition will be called. The trunk ope-
rator can then order a repeater to
be inserted between the called and
the wanted trunk line. The supervi-
sion of the call is carried out in
the transit group in the same man-
When the

repeater cords are set up in the re-

nes as described above.
peater multiples of the trunk lines,
the lines are busied by green lamps
in the working groups corresponding
to the lines in question. In addition
the trunk lines are disconnected from
the rest of the exchange equipment.
The repeaters are provided with au-

gain four
If perfect balance should not
be obtained when not quite faultless

tomatic regulation in

steps.

overhead lines are connected and
consequently the line should have a
tendency to sing, the gain may

be reduced by 0.3 neper by pressing
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middle: key group with double exits;
top, commutator; rest of equipement simil

to above

Fig. 10. Key groups for cordless trunk position.
Left: key group for single-exit trunk line;
from top down: key for connection to the local exchange or the automatic switchboard of the
trunk exchange, key with working and local ring position, key far trunk ringing and cutting
in, signalling lamps for local and trunk lines and for busy-indication of a line occupied by a
transit call in another position; space for electric lime check;

right: key group for working position;

d group;

from top down: dial, service-call lamp, signal lamp, buttons for ringing, concentrating and
cutting off, button for gain reduction and insulating key.

a button provided for this purpose
in the position equipment,

When after clearing signal the
operator disconnects the transit cir-
cuit, clearing signal is given to the
corresponding repeater cord equip-
ment of the concentration position,
and the cords are taken down, after
which the cord repeater is available
for another transit call.

The

coming trunk calls has been described

connecting process for in-

above. Outgoing trunk ecalls are

worked in a similar manner after
having been ordered.

The connecting process is also the
same in those working positions that
exits.

have double A two-way key

placed above

the trunk line connected to one of

the other kevs keeps

two f_'xi{.‘; :lIlli L‘.(JII.‘\'L'[]U{'E'!T.]}' ]il:lkl'-‘
possible the setting up of a waiting
call in advance when the trunk traf-
fic is heavy; aiter the clearing sig-
nal the trunk line can immediately
be connected to the prepared circuit.

In the two positions of the con-
centration switchboard the working
groups have been provided with
cords as has already been mention-
ed.

are thus available here and all these

All lines of the trunk exchange
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lines should be accessible at night
and partly also during the day from
a limited number of working groups.
The left cord is intended for trunk
When the top key is thrown
the

lines.
right cord is con-
When this key
is in intermediate position the cord

downwards
nected to CB lines.

is connected to LB lines, and, when
the key is thrown upwards, connec-
tion is obtained with the local ex-
change in the above-mentioned man-
cord. The
rest of the working process is ana-
with that
with the exceptions caused by the

ner without using this

logous described above,
transit calls being set up direct with-
the use of multiple-relay
switchbord of the trunk exchange.

out the
The calls to be directed through re-
peaters are set up and supervised di-
rect by means of the working, listen-

ing

and ringing keys helonging to

repeater cord circuits.

Traffic with
the State Exchange,

The inter-communication with the
State exchange is carried on over
two three-wire lines which pass over
lamps and calling lamps from the
Outgo-

concentration switchhoard.

ing calls to the state sxchange can
be set up in three different man-
ners:

1. by means of a single cord in
the concentration switchboard,

2. over the multiple-relay switch-
hoard,

3. through a double jack in the
concentration switchboard; in this
case cord repeaters are inserted in
the usual manner and the equipment
mentioned under s and 2 discon-
nected. To ensure the perfect func-
tioning of the repeaters over this
short

line a fixed attenuation net-

work is permanently inserted.

Service Lines.
As has

there are a number of service lines

been mentioned ahove
between various places in the trunk
exchange. These lines are connected
to the switchboard.
In the

they are called from a special jack

multiple-relay
concentration switchboard
strip and in the ordering position by
pressing a button. The service lines
are connected direct to the headsets

of the operators, and calls are
led direct to this outfit if it is
not otherwise engaged. Should it

flash
indicating that a call over a service

he so engaged a lamp will
line is waiting. In the meantime the
calling party will receive busy tone.

State Exchange.
The routing Fig. 4,
shows how the trunk exchange of

diagram,

the State is connected to the other
exchange in Tampere.

the
change-over from the previous LB

In order to make possible

exchange to intercommunication
with the automatic local exchange
the cord circuits have heen provided
with arrangements for the connec-
tion of a dial. The junction lines to
the automatic exchange, which lead
from jacks in the trunk switch-
boards, have been fitted with relays
for clearing signals etc. There are
10 LB junction lines to the rural ex-
change and from the group-selector
multiple of the automatic exchange
there are lines to a special recording
position. In addition there are junc-
tion lines to the private trunk ex-

change. E. Wester.
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Sum-Total
Meters for
Power Stations

Telefonaktiebolaget L. M.
Ericsson has evolved a sum-
total-meter system for the
Alvkarleby Power Station of
the Swedish Royal Board of
Woaterfalls.
the system is to indicate at a

The purpose of

central point and in a conspi-
cuous manner the total quan-
tities of power registered by
the meters of the power sta-
tion in the various operating
systems and on the 70-kV
lines connected to the power

station.

The electricity meters of the pow-

er station are fitted with contact
devices which produce impulses at
a certain number of kWh or kVArh.
These impulses are transferred over
relays, either direct or by means of
special distributing arrangements, to
counters joined up on a board in
the control room.

By a suitable distribution of the
impulses these counters will indicate

partly the group totals for the me-

X 5128

ete.) and partly sum tctals for all

meters indicating output and input

power. There are double counters
which operate alternatively every
other hour so that the counters

which are idle may be read easily
during the hour when the others are
When the counters have
been read they are returned to zero,

in service.

and, consequently, the reading when
kept idle will give direct the power
quantity metered during the previous
hour.

The plan for the distribution and
totalling of the impulses from the
meters, which has been worked out
by the Royal Board of Waterfalls,
may he seen from Fig. 1, and a
simplified diagram of the Alvkarle-
by power station is presented in Fig.

2. As may be seen totalling is done

View of Alvkarleby Power Station.

Design.
The contact
the are of Type VM 100,
Fig. 3. The contact wheels are fitted
with the number of teeth correspond-
ing to the properties of each meter,

devices embodied 1in
meters

so that the impulses sent out will
always represent the same quantity
of power, in this case 100 kWh or
100 kVArh respectively.

As may be seen from Fig. 1 the
system answers two purposes:

1. direct transmission of impulses
from the meters of the 70 kV lines
Lr, Lz and L6
corresponds to each meter, see the

to a counter that
diagram, Fig. 4;

2. transmission of impulses from
the meters the to
different counters,
with which group and grand totals

of transformers

in connection

ters that indicate the power to the for both active input and output of the impulses are made, see the
same operating system (7o kV,50 kV, power. diagram, Fig. 5.
LR, A T AN T T TN T S T TN SN NN T S S S SN SN S SR R S
LT L L L3 Lé L6 TI T2 T3 T4 TIO T8 TS5 T& T7 STI S22 TI T2 T3 T4 Tlo TA TS T T7
o S sl o G e D r=1 re=r retoe-
' Py [ T N A |
L | L]J L Ld T j LIJ L[J Led L
R S SR S b b | | bt t !
(\. L (5 C)Tﬂk‘l’ 50kV 40KV C)ZC-'EV 3kV 10KV 50 40kV ()Zﬂ'klf'
L O S ¥
&t L3 L3 L6 L6
I_.__] kWh or kVArh meter
O group-total counter
O sum-total counter
AN Fig. 1. Distribution diagram of sum-total-meter plant.
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outgoing lines

kWh meters
kVArh meters

line busbars

transformers

| kWh meters
kYArh meters

X 1301

The impulses from the meters are
in both cases collected by impulse
collectors consisting of an impulse
relay LR and a disconnecting relay
BR for each impulse contact.

There are in addition 8 impulse-
distributing devices for the totalling
of the impulses according to the dia-
gram, Fig. 5, which operate alterna-
tely 4 and 4 every other hour. Each
of these distributing devices is com-
posed of a rotary selector W with
12 positions, one test relay TR and
one stepping relay SR.

A switching clock OU carries out
the switching every hour by means
of 5 switching relays OR.

All relays and selectors as well
as the condensers and resistances
used for spark-quenching have been
joined to units which have been fitt-
ed on bars and connected to two
bays by means of plugs and
jacks; the bays are shown in Fig. 6.
One bay contains the equipment bhe-
longing to the meters for active pow-
er and the other the corresponding
equipment for the kVAr-meters.

X Al

Fig. 3.
Counter for kWh meter.
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e
g H

generators

Fig. 2. Diagram of the power plant,

The bays, which also contain fuses
and terminal strips ete., are pro-
tected by sheet-iron covers and are
fitted on hinged frames so that the
wiring may be easily accessible.

The fuses are provided with alarm
contacts which are connected to the
ordinary alarm equipment of the
power station over two relays,one for
cach bay.

The counters, S and S5, used for
the counting of the impulses are
Ericsson call meters with zero ajust-
ment, Fig. 7.

The counters are either connected
to the impulse collectors, when the
impulses are only transferred from
the meters to the counters, or to the
above-mentioned impulse-distribut-
ing devices, so that the desired to-
talling of the impulses may also be
obtained.

By simple switchings of the ter-
minal strips of the bays any desired

totalling of the impulses may be
arranged.
There are two series of counters,

each operating for one hour. The
switching is carried out also by the
switching clock OU with its switch-
ing relays OR.

The counters may be restored to
zero position separately by a simple
operation. Consequently the readings
be independent of the values
read previously, and only the quan-
tities of power for one hour will be
recorded.

The figure drums used in the
counters have white figures on black
background except the last drum,
which has figures on red

will

white

hbackground. The counters indicate
the numbers of MWh and MVArh
respectively to one decimal.

The counters have been arranged
conveniently in a sloping desk of
sheet-iron, Fig. 8. The desk is fitted
with a hinged glass window on the
front side, and the back of this
window has been covered with black
paint except for rectangular open-
for the reading of the coun-
ters. The symbols shown in Fig. 1
are indicated with white colour. All
counters are fitted in jacks so that
they may easily be replaced, should
this be necessary. In the desk there
are in addition two indicators, which
indicate which of the two series of
counters is in service.

The sum-total counters are fitted
with make contacts, which may be
used for long-distance transmission
of the total number of counted im-
pulses. The Royal Board of Water-
falls has planned to transmit the
impulses over an existing high-
frequency channel to the central ope-
rating office in Stockholm, and to
install some kind of recording ins-
trument there.

mngs

Operation.

The operation of the part of the
system used for the transferring and
totalling of the impulses from the
meters may be seen from the dia-
gram, Fig. 5.

When the impulse contact K in a
meter is closed the corresponding
relay IR will be energized, and at
the same time it will become locked
over the make contact of the relay
BR.

The circuit through the stepping
relay SR is closed over:

: | e
- e S
|

. =X¥3

cf 3

3%

= —

x 3% Fig. 4. Diagram, showing the
transmission of the impulses from the
meters to the counters.
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X317 Fig. 5. Diagram, showing the distribution of the impulses from the
meters to various counters, for group and sum-totalling.

—, make contact IR, break contact
BR, relay SR, break contact
make contact) OR, -,

The stepping relay closes the cur-
rent through the selector W. The
stepping magnet of the selector is

(or

energized, and the current through
the stepping relay will then be brok-
When released this relay
breaks the current through the selec-
tor magnet, which returns to home

€711,

position and moves the selector one
step on. When the selector has been
released the through the
stepping relay will be closesd anew
and so on. The stepping relay and

current

the selector will consequently operate

X 7053

The picture
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alternately, and the selector will thus
be moved on step by step.

When the selector has reached the
position of the first contact field a,
that corresponds to the meter from
which the
mitted, the following circuit will be

impulse has been trans-

closed:

—, make contact /R, one winding
of the cut-off relay BR, break con-
tact BR, make contact in the contact
field a, test relay TR, make contact
(or break contact) OR, -}

The test relay TR will be ener-
gized, but at the same time the cur-
rent will not be sufficient to cause

the cut-off relay BR to attract.

Fig. 6. Sum-total-meter panel.

The stepping
nected direct

relay will be con-
to the positive pole
over the make contact of the test re-
lay and will remain energized even
after the selector /¥ has been ener-
The
remain in this position.
When the test relay is
the

gized. selector will therefore
energized
following circuits will also be
closed:

—, make contact TR, make contact
in the contact field b, the counter §
which is connected to the contact in
the contact field b where the selec-
o

is,

tor
— make contact, TR, counter S,

The counters S and S5 will be
energized and will then count one
unit each.

By connecting a counter § with
two or several contacts in the con-
tact field b the totalling of the im-
pulses from two or more meters may
consequently be carried out.

The counter S5 adds together the
all meters that cor-
respond to this selector.

impulses from
On ener-
gizing, the make contact of the coun-
ter is closed and an impulse will be
transmitted for

ing.

the remote record-

When the counter § is energized
the following circuit will be closed:

in the middle shows the panel turned back for inspection.
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Fig. 7. Counter for sum-total meter.
|-, make contact §, resistance r.,

make contact in the coatact field b,

break contact BR, make contact IR,

The relay BR will then be ener-
gized; the test relay TR, which is
shunted with the resistance ry, will

remain energized.

On the energizing of the relay
BR the following circuit will be
closed:

—, make contact /R, one winding
of the cut-off relay BR, make con-
tact 5/, the other winding of the
cut-off relay BR,

Both windings of the cut-off relay
will consequently be in action, and
when energized the relay will break
the currents through the relay TR,
the relay SR, the counter § and
finally the relay IR if the impulse
contact of the correspending meter
is not still closed.

When the stepping relay and the
test relay are no longer energized
the counter 55 and the selector W
return to home position. The selec-

the
there until the

tor will then move on to next

position and remain

next impulse arrives from one of the
meters.
Regarding the relay IR there are

two cases to be considered:

1. the contact K is not

closed.

impulse
The relay will then release
and break the current through the
cut-off relay. The impulse has then
heen counted and the 1elay /R will
be prepared to receive the next im-
pulse from the meter;

2. the impulse contact K still re-
mains closed. The relay will remain
energized on the energizing of the
As soon as the im-
the

cut-off relay.

pulse contact breaks current
through the relay it will release, anid
this will also be the case with the
hreak relay.

The switching device operates in
the following manner: the switching
clock OU has which is

closed during one hour, open during

a contact,

the next hour, closed again during
the next hour and so on.

the
current over

As mentioned above,
TR
break or make contacts on the relay
(JR. When this relay is idle the
relays TR1 and SKI receive current,
while relays TRir and SRrz
are When the relay
OR is energized the conditions will

relays

and SR receive

the

disconnected.

be the contrary.
The relay OR is controlled by the
clock OU in the following manner:

when the contact of the clock closes
the circuit:

—, make contact OU, relay OR,
break contact TRy, (if TRy is idle),
+,
the relay OR will be energized and
become connected direct to the po-
sitive pole over its own make contact.
Should the relay TRr on the cont-
rary be energized, 1. ¢., when an im-
pulse is being counted, the circuit

he

through the relay OR will not
TR1 is

consequently the counting has been

closed until released, and
completed.

After the
break the contact, and the relay OR

will be released, if the relay TR1 is

one hour clock will

not then energized, i.e., because an
impulse is being counted; the nega-
tive pole will then be connected over
the make contact of the relay TRr1.
When
pleted and this relay is released the
relay OR will also return to home

the counting has been com-

position.
By this arrangement at the
switch-over no impulses can he

counted twice, nor can impulses be
lost.

The operation of the part of the
system that transfers the impulses
from the meters direct over the im-
pulse collected need not be described
further.
the
and will be understood immediately

The operation in in main
same as that described above
irom closer study of the diagram,

Fig. 4. A. Petersén,

X TG4
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Fig. 8. Counter desk for sum-total meter.
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Fire-Signalling
Installation
Copenhagen

In

The borough of Fredriksberg
is sitvated in the centre of
Copenhagen, and to this bo-
rough  Telefonaktiebolaget
L. M. Ericsson has supplied
a plant for fire, ambulance
and police signalling, which
has recently been put into
operation.

The equipment for fire signalling
is made up on the standardized
Ericsson system with two Morse re-
ceivers. In addition to dealing with
fires, the fire brigade is in charge
of all ambulance services in the
borough. The plant has therefore
been provided with special arrange-
ments which allow of the ambulance
being called speedily for accidents.

In order to make the greatest pos-
sible use of the plant, the police sta-
tion, which is in the same block as
the fire station, has the possibility
of calling policemen patrolling or
stationed in the streets so that they
may put themselves in communica-
tion with the station.

The plant contains the following
equipment:

23 private fire-alarm boxes;

33 street boxes;

1 alarm board in the fire station
with arrangements for receiving sig-
nals from the boxes and with equip-
ment for the automatic connection of
alarm bells and alarm lights in the
station, etc.:

1 signalling apparatus in the po-
lice station for making signals by
means of lamps at the street boxes.

The signalling mechanisms of the
fire-alarm and street hoxes are con-
nected in series in four loops the
terminals of which have heen con-
nected to the alarm board in the fire
station. The loops are drawn of ar-
moured underground cable.

ERICSSON REVIEW
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Private Fire-Alarm Boxes.
The
which have been installed in schools,

private fire-alarm  boxes,
museums, large industrial buildings,
etc., are of Ericsson’s standard de-
sign Type TH 331, with a press
button behind a glass panel for re-
leasing the
and with telephone equipment.
the

room for release magnet and super-

mechanism
In
there 1s

signalling

signalling mechanism
visory contact to make possible the
releasing of the signalling mecha-
nism from a local automatic or ma-
nual fire-signalling plant.

The signalling mechanisms have
been provided with a special device
the
numhber drum has two parallel cog

for transmitting test signals;
discs which actuate the line springs
the
released. On alarm only one of the

when signalling mechanism is
cog discs actuates the contact group.
For the transmission of test signals
the group
pressing a button

contact is removed by

that it is ac-
The dise

signals has an additional

50
tuated by both cog discs.
test
which

for
tooth, actuates the line con-
tact-group before the teeth of the
other disc, which transmit the code
signal of the box. On test signals
an extra impulse will consequently
be received by the alarm board be-
By this ar-
rangement a perfectly reliable test-

fore the code impulses.

ing of all parts actuated on alarm

signals is ensured, and at the same

Fredriksberg Fire Station.

time the extra impulse prevents the
of the
from calling the fire brigade invo-
luntarily.

alarm  switch alarm board

Street Boxes.

The street boxes are designed for
use by the public for calling the fire
brigde or the ambulance. The boxes
are made of sheet-iron in the shape
of rectangular
foundations

pillars mounted on

of concrete at all im-
portant street crossings.

In the foundation and the bottom
part of the box there are arrange-
ments

traffic

for automatic and manual

regulation (not supplied by

X I3

Street box.

Fig. 1.

Front, signalling devices; rear, public telephone;
top, signalling lantern.
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Ericsson), terminal blocks for cable
circuits and a microphone battery
for the fire-alarm box telephone.

The top part of the box contains
at the front devices for fire, ambu-
lance and police signalling and at
the back, inside a special door, a
prepayement public telephone con-
nected to the telephone system of the
city.

Signalling mechanism, relays and
for the

signalling are

equipment fire,
ambulance and police
fitted together in a
sheet-iron, the signal-transmitter-

inset, which is put into the street

telephone

small case of

box and is easy to replace in case
of breakdown.

The signal-transmitter inset con-
tains two mechanisms
with
fire signals and one for ambulance

signalling
press-button release, one for
signals. The contact devices of these
signalling mechanisms are so made
that when both mechanisms are in
operation at the same time the con-
tacts of the ambulance mechanism
are disconnected and only the signals
from the fire-signalling mechanism
are received by the alarm board.
The ambulance always goes out irom
the fire station for fire signals. In
addition these mechanisms have heen
provided with test-signal equipment
similar to the signalling mechanisms
of the private fire-alarm boxes,
Number discs in the two signall-
ing mechanisms transmit code sig-
nals composed of four signs. The
first sign indicates the character of

X 1352

the signal (fire or ambulance signal)
the three last signs indicate
which box the signals have

and
from
been given. The three last signs in
the two signalling mechanisms of a
box are consequently identical. With
test signals there is, as stated above,
an additional sign before the four
usual ones.

The
been provided with locking devices
to prevent the external door of the

signalling mechanisms have

boxes being closed when some of the

signalling  mechanisms are not

wound up. In this case the glass
panel protecting the press button be-
longing to the unwound signalling
mechanism is broken.

The telephone equipment of the
street boxes is the same as in the
private boxes, except that the short
the

boxes has been replaced by a mo-

microtelephone of fire-alarm
dern bakelite microtelephone.

[n the top of the box there is a cy-
lindrical condenser lens of uncolour-
ed glass with lamps for night light,
police calling and »scaring» light.

The red night-light lamp indicates
the position of the box at night. It
is lit from the alarm board, and at
the same time two other lamps are
lit; lamps are f{itted behind
translucent panels above the signall-

these

ing mechanisms, one being marked

»fire» and the other sambulances.
For lighting and extinguishing these
night-light lamps there are two re-
lays in the box, mounted on a com-

bracket. The windings of the

mon

Fig. 2. Signal-transmitter inset.

relays are connected in series in the
loop and connected to a rectifier in
such a manner that a current im-
pulse through the loop in a certain
direction passes through one relay
winding and an i1mpulse in the op-
posite direction passes through the
other. When one relay attracts its
armature the lamps are switched on
by means of wolfram contacts on the
relay, which is locked mechanically
in this position and is released only
when the other relay is energized.

The two relays will attract at a
current of 150 mA, and, consequent-
ly, they are not actuated by the clos-
ed-eircuit current (about 15 mA) or
by the signal currents for police and
reply signals mentioned below.

To make possible the calling from
the police station of policemen in
the streets there is a blue lamp in
the top lantern which is switched on
by means of a relay, the police-sig-
nalling relay, in the box. This relay
is connected in series in the loop to-
gether with a relay for reply sig-
nals, and the windings of the two
relays are connected to a rectifier in
the same manner as the relays for
night light, so that current in one
direction actuates the police-signall-
ing relay and current in the other
direction the reply-signal relay. The
relays attract at 70 mA, and, con-
sequently, they are not actuated by
the closed-circuit current. The cur-
rent through the night-light relay
will of course actuate the police-sig-
nalling relay as well, but since in

T

X um

On the left picture: left, over the signalling buttons, night-light lamps; on the right picture: on the door, signal transmitters; in the box, relays
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for night light and signalling.
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this case it will only be a brief im-

pulse it is of no importance.

A reply signal is sent out from
the fire station after the alarm sig-
nal has arrived so as to inform the
calling person that the signal has

been received. Two lamps in the

box placed behind a translucent
signboard with the text »signal re-
cetved, wait here» are lit from the
alarm board. The lamps are switch-
edd on over two series contacts, one
being fitted on the above-mentioned
reply-signal relay and the other a
mechanically actuated centact which
15 closed when the signalling mecha-
The last-men-
the

nism has run down.

tioned series contact
lighting of the reply-signal lamps of

those boxes in the loop from which

prevents

alarm signal has not been given. In
addition the lighting of the reply-
signal lamps is prevented when cur-
rent is switched on to the night-light
relays in the loop.

To facilitate the passage of the
telephone currents all relay windings
inserted in series in the loop are
shunted by condensers.

In the

there is in addition a powerful white

top lantern of the box
lamp or sscarings light, which is
switched
operated contact as soon as one of

on over a mechanically

the signalling mechanisms is started.
At the same time an alarm hell in
the box rings as long as the sig-
nalling mechanism is running. When
the has down the

mechanism run

ERICSSON REVIEW

Fig. 3.

Alarm board in the
fire station

Right, charging pane and
telephone instrument; left,

two line panels and tele-
graph receivers.

X LSl

bell ceases to ring hut the lamp will
remain lit until the signalling me-
chanism is wound anew. The lamp
and the bell are provided as a pro-
tection against false alarm. In addi-
tion the lamp indicates clearly the
position of the box from which
alarm has been given.

All lamps and the above-mention-
ed bells fed from the

lighting mains, 220 V DC and 127

alarm are

and 220 V, 50 cfs.

Alarm Board.
The alarm board is designed for
four fire-alarm

connection of

[t has three instrument pa-

the
loops.
nels of black enamelled slate fitted
in a frame of black polished oak.
Two of the panels, the line panels,
are provided with instruments for
the
loops to cach of them. On the third

connection of two fire-alarm
panel, the charging panel, there are
switching
batteries, measuring

arrangements for and
charging the
the battery voltage and charging

current as well as the insulation
and resistance of the lines.

On the desk in front of the pa-
nels there are two double telegraph
receivers, one for each line panel,
and a telephone instrument. Under

two glass windows fitted in the desk

there is a list giving the positions
of all fire-alarm boxes.
desk at the tele-

phone switchboard there is supervi-

On a separate

sory Morse receiver of a stamping

type, and there all incoming signals
to the alarm board may easily be
read. The stamping instrument has
two magnet systems for stamping
holes in a common paper ribbon, in
correspondance with the code-sig-
nalling impulses. The windings of
the magnets receive current impulses
from contacts on impulse relays in

the automatic alarm switches; one

of the magnets records signalling
impulses arriving over the left

branches of the line panels and the
other those arriving over the right
branches.

In addition to the standard equip-
ment the two line panels are provid-
ed with devices for lighting and
putting out the night lights at the
boxes, arrangements for making pos-
sible the transmission of calling sig-
nals from the police station to the
boxes, arrangements for sending out
reply signals, with time relay for
limiting the length of the signals,
and equipment for the automatic in-
terruption of police-calling signals
when alarm is given from a fire-
alarm box in the loop or when fanlts
occur in the loop.

In addition each line panel has an
automatic alarm switch for connect-
ing automatically the corresponding
local alarm and signalling circuits
when alarm signals arrive from the
fire-alarm boxes. The alarm switch
is made as a register, which is di-
rected by the impulses of the code
signals and then transmits the sig-
nals for fire, fire test, ambulance or
ambulance test that correspond to
the position of the register.

In the
board there

upper part of the alarm
is a lamp board with
the following indicating lamps:

lamps for sfire, sambulances and

X 3252

Fig. 4. Morse receiver with
stamping device.
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Fire-Alarm
nstallation in
Helsingfors

Telefonaktiebolaget L. M.
Ericsson has received an or-

der for a fire-alarm installa-
tion for the new fire station
in the Berghdll district of

Helsingfors.
A large number of fire-alarm
boxes connected in a signalling
system controlled by supervisory

current are installed in Helsingfors.
The town has expanded considerably
during the last few

vears, and it

has been found necessary to build
a new fire station in the Berghall
district. In connection with the
erection of the new station the fire-
signalling system was also mo-
dernized.

The new installation, which con-
sists of an alarm board and about

eighty alarm boxes, is in the main

of Ericsson’s normal design, but
several improvements have been
incorporated.

The fire-alarm boxes, which are
similar to Type TH 371, are fitted
with arrangements making it pos-
the fire
telephone
After

signal has been sent a

sible for the public to give
station information by
of the extent of the fire etc.

the alarm

X 5158

reply signal is sent by the fire
station, and a flap on the front of
the alarm box falls down, giving

access to a microtelephone,
board is fitted with
devices; at night the

The alarm

several new
doors of the fire station are opened
automatically in case of alarm; mo-
reover, code signals are sent to the
barracks
call is for a chimney

fire-hrigade indicating
whether the
fire, ambulance or fire.
the lighting of the whole station
is switched on in case of alarm.

In the time
elapsing between receipt of the alarm
the fire
board is fitted

which is set

In addition

order to register

signal and departure of
the alarm
with a chronometer
going by the alarm
stopped as the fire
contacts in the floor on leaving the

station. With a view to facilitating

brigade,

signal and

engines pass

Berghéll Fire Station.

the board
mounted in the garage indicates the
number of the calling alarm box
in luminous figures.

The central board is further fitted
with a supervisory Morse receiver
of stamping type. The signals from
this
transmitted to the central board in
the fire which is
constructed on another system.

The fire station is now in service,
and on one of the very first days of
working it received its baptism,
signals being received from three
alarm boxes in one minute.

orders to drivers, a

receiver are intended to be

main station,

The new
system immediately proved its worth,
as the firemen
to the scene of the conflagration
very rapidly, a matter of particular
importance in this case as the out-
break of fire was at a pyrotechnic
factory. E. Lundgren.

were able to get

»test», which are lit by the automa-
tic alarm switches,

lamps for »driving spring» which
are lit over a contact device in the
corresponding  morse  instrument
when the spring has run down or
become faulty,

lamps for stelegraph papers,
which are lit over contacts on the
paper drums, when the telegraph pa-
per is coming to an end,

lamp »police signal», which
lights up and flashes as an indica-

for

tion that police signal is sent out
from the police station,
lamp for scharging», which is
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inserted in series in the charging
circuit.

The instrument fitted
on the desk is made of black bake-
lite and fitted with three press but-

telephone

By means of the press
and L2 the instrument
fire-alarm

tons and dial.
L

connected to the

huttons
can be
loops of the two line panels, and by
means of the third press button L-aut
to a local automatic telephone

change.

ex-
By this instrument telepho-
ne communication can be arranged
between the hox telephones and the
local

instruments connected to the

automatic exchange.

Signalling Apparatus in the
Police Station.

The signalling apparatus consist
of four keys and a supervisory lamp
fitted in a case of black enamelled

sheet-iron. The four keys cor-
respond to the four fire-alarm loops
connected to the alarm board. On

calls the key is thrown that corres-
ponds to the loop on which signall-
ing is wanted. The policemen com-
municate with the police station in
to the calling signals by
using the public telephones at the
hack of the street boxes
S. Nilsson.

aAnswer
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Selective-Calling
Telephone Plants
in Sweden

the
calling telephone system was intro-

Since Ericsson selective-
duced about a year ago it has gained
much ground, may be
from the map, Fig. 1, and the table

below. The system in all important

as seen

features 1is as described in the
Ericsson Review No 1, 1933, but
several improvements have been
made. The telephone instrument

proper is now similar to the Erics-
son standard telephone set of bake-
lite, Fig. 2, and in addition the se-
lector has been redesigned,
Fig. 3.

In order to simplify the work of
installation, the main telephone
equipment and the power plants are
supplied completely fitted and wired.

see

Fig. 4 illustrates a station equipment
for two selective-calling lines and
one automatic power plant for con-
nection to AC mains.

The telephone instrument proper
in main being a LB telephone fitted
with a dial but without magneto,
the possibility of connecting it to
several lines has been used to a cer-
tain extent and
telephone will be

in this case one

sufficient. The

X305 Fig. 1. Selective-calling tele-
phone plants in Sweden, 1/8 1934,

In
this manner it is possible to utilize
the good transmission properties of
the selective-calling telephone instru-

carried out by means of keys.

ment on other lines having equip-
ment of older types. Ring signals
are in this case sent by means of a
which
to the lighting

small transformer is con-
mains by
The old

magneto telephone is then only used

nected
means of a press button.

as a reserve in case of breakdown
at the mains.

X 3260 Fig. 2.
Telephone instrument with selector

unit of new type.

X 3261 Fig. 3.
Selector unit,

with cover removed to show the new selector.

Fig. 4.
Station equipment for two selective-
calling lines, with power plant,

Left, two line equipments with connecting
strips; right, automatic power plant for AC

switching to the various lines is then H. V. Alexandersson.
lway lef‘],g‘h of| i tele- automaticl tele- |
raillway ine sections phones |exchanges  phones
km |
State Railways: |
Stockholm— Upsala— Giivle ... l 180| " 5 4
Stockholm— Upsala—Krylbo | 161) 4 ## "
Givle—Siéderhamn—Hudiksvall—
Harmﬁrlgvr—Sundsvall—r?\nge,.. 348 7 69 3 42
Malmi—Barsebiickshamn—Sjébo | 108 2 28 — =
Private Railways: |
(}ﬁtcbu_{g—Sme‘ilapd—Knrlskrona 353 | 3 10 1 6 | % 55
Ostra Skfines Railways ... ........ 100 3 29 1 5 |
Griingesberg—Oxelosund ... 152 3 37 I 16 |
Nissjo—Oskarshamn ...............| 1438 3 33 I s |
Halmstad—Niissjé ............. 421 7 8o 1 8
Varberg—Boris—Herrljunga 127 3 24 1 =
Slnckhnlln—Salisjiiba(lt-n _________ 18 2 It = =
total | 2 122 37 363 14 122

The lines are chiefly overhead lines. An
—XKrylbo which is made as loaded cable.
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exception is the section Stockholm—Upsala

containing: top, buzzer generator, charging-
control apporatus ond commutating relay;
middle, rectifier for impulsing voltage and
charging; below, connecting strip, fuses
and switch.
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Terminal Boxes
for Indoor
Installations

Line material for indoor fele-
communication installations
differs in many respects from
the corresponding material
for outdoor installations. In-
door material may therefore
be regarded as a separate
group which, with the increa-
sing use of telecommunica-
tion, has become of great
importance. In telecommu-
nication systems the relia-
bility of the distributing ma-
terial is a very important

although
attention is not olwoys paid

to it.

factor, sufficient

Indoor material for telecommuni-
cation lines should fulfil the follow-
ing requirements:

1. simple and inexpensive fitting:
it has proved in practice that the
cost of fitting is as a rule one of
the heaviest expenses of an installa-
tion; the fitting of material bought
at a cheap price is in many cases so
expensive that it swallows up many
times over the made

saving on

purchasing;

=

X 3240

Fig. 1. Terminal box,
Type ND 64510,

normal design,
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Network of private automatic exchange.

2. attractive,
small

discreet appearance,
dimensions, stmple and invi-
sible wiring: the apparatus is often
installed in managers’ rooms, homes,
etc., where wiring arrangements of
this kind seem out of place, and on
account of this they should be as
little noticeable as possible;

3. short wiring: next to the fitt-
ing, the cables and other conductors
constitute an appreciable expense in
the installation, and consequently the

X3l Fig. 2. Terminal box,
Fype ND 845/10,

extra tight design.

employment of a small amount of
line material is an economic condi-
tion;

4. few types
terminal blocks

of terminal boxes,
this
instructions to be

ete.: involves:
fewer mounting
learnt; simpler storing; lower pri-
ces, as larger quantities of indivi-
dual types can be ordered;

5. satisfactory imsulation and pro-
tection against wmoisture, dust etc.
for the conductors of the cables;

6. it should be possible to seal the
distributing apparatus so that only
authorised persons can have access
to the connections;

7. screw terminals to avoid sol-
dering: in this manner the following
items will be avoided: risk of fire,
need for
lamps, etc.

soldering-irons and blow

Telefonaktiebolaget L. M. Erics-
son has recently completed a series
terminal boxes and
blocks; this material is based on ex-
perience of many years and fulfils
all the requirements above stated.
[t is chiefly designed for indoor
installations of cables with cotton
insulation and lead sheath, but may

of modern
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also be used for other kinds of wir-
ing. The wires may either be run
along the walls or set in the walls
in lead plated piping. In the latter
case the distributing and connecting
points are placed partly in lead coat-
ed boxes and partly in special termi-
nal
distributing apparatus being placed

boxes built into recesses, the

in these boxes.

Some types of terminal boxes in
this series are shown in Fig. 1, 2,
and 5; the terminal blocks being

shown in Fig. 8, g and 10.

Fig. 3 illustrates how the boxes
are nsed. From this picture it is evi-
dent that not only can the boxes
be used
a cable from the exchange to the box

for end distribution, but
(max. 30 pairs) can partly be distri-
buted and partly continue, say as as
20-pair cable to the next terminal
box; in this latter box the cable can
be again partly distributed and the
rest of the conductors carried on in
a smaller cable to the following box,
and so on until the end distribution
point is reached.

Fig. 3 also shows Low, by con-
venient connection of the incoming,
the continuing and the small distri-
buting cables leading from the box,
it is possible to arrange parallel con-
nections, internal lines etec. In addi-
tion this makes possible the efficient
utilization of spare lines.

The following standard types are
manufactured:

X a2

Fig. 5. Terminal box,
Type ND 656/06.
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Fig. 3. Diagram, showing the use of the boxes

for connecting telephone instruments o a private exchange and for arranging internal lines etc.

X 5155

Fig. 4. Section of box, Type ND 645/10.

Left, joint between the incoming and outgoing cables; right, outgeoing I-pair cables,

Terminal Box, Type ND 645.

The box cast of light-metal (silu-

mine), Fig. 1, has a terminal
block of insulating material with
double-side screw terminals which

are used for connecting the conduc-
tors of the main cable and those of
the smaller distributing cables.
The incoming cable and the con-
comnnected in a
provided with extra-
tight Gebe packing, see Fig 4. The
two cables are jointed together by

tinuing cable are

gland, an

means of copper sleeves and paper
tubes using a splicing pincer, Type
NK 2o0/1.

At an end distribution point one
of the packings will be a blind pack-
ing.

The silumine cover is fixed to the
case by a special screw, which can
be sealed.

X Gl49

1

Fig. 6. Terminal box, Type ND 656/06, dismounted

In those cases where a separate

earth wire is enclosed in the main

cable a boss inside the box is fitted
with a
connection of the earth wire.

special terminal screw for

The smaller distributing cables, as
a rule 1, 2 or g4-pair cables, are
drawn through the 10 holes on the
long sides of the box, Fig. 1 and 4.
If special tightening is required for
these with
packing are fixed in these holes and

cables, glands rubber
the silumine cover is also provided

with an extra packing, see Fig. 2.

Terminal Boxes,

Type ND 655 and ND 656.
These boxes, Fig. 5 and 6, are si-

milar to those described above. They

are made of light-metal, Type ND

6355, or of cast iron, Type ND 656,

Left to right: connecting strip, packing, box and cover; top and below, the new
rubber packings.
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Fig. 7. Diagram, showing connecting on the loop system

X 5160

of telephone instruments to a private exchange.

and have terminal blocks with doub-
le-side screw terminals.

Instead of glands two rubber
packings of a new design, Type ND
856 and ND B86o, see Fig. 6, are
cables. These
rubber packings may be cut so that
they need not be threaded onto the
cables but may be fitted round the
cable afterwards. This will facili-
tate the mounting in recesses where
the space is often very small and it
is more convenient to place the cab-
les in open slots than to thread them
through glands which have to be
drawn tight afterwards.

used for the main

Packing mounted in this way will
give a very tight joint under nor-
mal conditions.

The new packings also make pos-
sible the use of a through cable from

“a [
X 2240 l I

X a8

Fig. 8. Terminal block,
Type ND 610/2.
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which the distributing lines are
tapped, thus avoiding the necessity
of jointing to the continuing cable.
Through cables are used for parallel
connections and in some other cases.

Terminal Block,
Type ND 610/2,

This simple distribution block,
Fig. 8, with sealable cover is spe-
cially designed for the loop system.
Its main principles are shown in
Fig. 7, and it is chiefly used in
stores and offices, where the rooms
are along a corridor forming a loop.
The loop may of course also lie in a
vertical plane. The loop system will
in such cases make possible a very
elegant method of wiring and consi-
derable saving in wiring material.

Long groups of parallel 1- or 2-
pair distributing cables, which per
metre and pair are far more expen-
sive than cables with a greater num-
ber of conductors, are almost en-

X 3244

Fig. 9. Terminal block,
Type ND 512/4.

tirely eliminated. One cable of 10

pairs or more is drawn round the
loop. From this cable short branches
with one or
1-pair cables or one z-pair cable

are tapped.

as a maximum two

A telephone installation on this
system with a 10-pair cable can have
20 subscribers connected.

For ordinary jointing of 1, 2 or 4-
pair cables, in cases where sleeves
or lead joints cannot be used, or for
the distribution of 2 or 4-pair cab-
les into smaller units, use is made
of terminal blocks, Type ND s510/1
and ND s510/2, and Type ND 512/4,
Fig. g, all of which are fitted with
sealable covers.

For fire alarm installations where
2-pair cables with earth wire are
used or where the conductors are of
unusually large diameter, blocks,
Type ND s530/2, Fig. 10, are used.
These blocks have extra heavy ter-
minals, slots for the earth wire and
a sealable cover identical with that
used on the distribution block for
loop systems, Type ND 610/2.

The distributing material described
above may be combined in many
different ways. The most suitable
combination for each case can only
be decided after the data available
regarding the installation in question
have been thoroughly examined.

E. A. Englund & P. Priklonsky.

I
0
\\1\%

X 3250

X85 Fig. 10. Terminal block,
Type ND 530/2.
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Revertive-
Impulse
Repeaters

for AC

As stated in the article »The
Automatization of the Su-
burban Telephone System of
Stockholm» in the Ericsson
Review No 4, 1933, rever-
tive-impulse repeaters are
used for impulse transmission
over the phantomized and
loaded cable circuits which
constitute the single-direction
junction circuits between the
Stockholm and Lidingé auto-
matic exchanges.

This is the first plant in the
world where selectors for re-
vertive-impulse control are
directed by AC over two-wire
junction circuits.

As is well known the Ericsson
antomatic system with 300-line se-
lectors operates with registers and
revertive impulses, Under normal
conditions this is carried out by a
starting current being sent out from
the register over one of the speaking
wires, after which the revertive im-
pulses are sent back to the register
over the other speaking wire from
the selector set in operation by the
starting current. When a certain
number of revertive impulses, deter-
mined by the position of the re-
gister, has been received, the starting
current is switched off and the se-
lector will stop at the next centering
position.

Revertive-impulse repeaters on
junction lines have to operate with
the following signals:

1. forward calling signal;

2. backward reply signal, for en-
suring that the junction line is in
order and that its group selector is
in home position;

3. forward starting

signal, by

ERICSSON REVIEW

means of which the group selector
is started;

4. revertive impulses from the se-
lector to the register for controlling
the movement of the selector in the
calling exchange;

5. forward stop signal from the
register, by means of which the se-
lector is stopped at the desired po-
sition;

6. backward reply signal, which
is sent out when the called party an-
swers and which prepares for me-
tering;

7. disconnecting signal.

All signals over the junction lines
consist of AC impulses. On single-
direction lines the calling signal may
be combined with the starting signal
and the reply signal with the first
revertive impulse, if the group se-
lectors which hunt over the lines in
question are made so that they leave
the line on which the selector has
tested and search for a new one,
should the test circuit be opened in
the meantime. In this case the first
starting signal serves as a calling
signal and the first revertive impulse
as reply signal. If a revertive im-
pulse is not immediately received as
a reply on the first starting im-
pulse, the test circuit is opened for
a moment, and the connection finds
another junction line.

The starting signal from the re-
gister is repeated in the outgoing
repeater and is transmitted as an AC
impulse onward over the junction
line.

The revertive impulses from the
selectors are repeated in the incom-
ing repeater and are transmitted
backwards as AC impulses over the
junction line, after which they are
again repeated in the outgoing re-
peater and forwarded to the register
or an intermediate repeater, if any,
as DC impulses. This impulse repe-
tition, however, takes a certain time
and must be compensated for. 3

In order to render the compensa-
tion independent of the number of
junction lines which the revertive
impulses have to pass, the repeaters
are made so that one extra rever-
tive impulse is added for each junc-

tion line. Consequently, each in-

coming repeater transmits one addi-
tional revertive impulse after the
starting impulse has been received,
and not until then will the selector
start and send revertive impulses.
When stop signal is transmitted by
the register, one additional revertive

impulse will consequently always
have to be transmitted before the
selector has reached the correct
position. This impulse lies stored
in the impulse repetition in the
repeaters. The stop signal is only

indicated in the outgoing repeater,
and not until the next impulse will
it be forwarded to the selector or
to the outgoing repeater of the next
junction line.

The method used for transferring
the stop signal from the register
onward to the selector at the same
time as revertive impulsing is car-
ried on is worth special description.
This method is based on a differen-
tial connection and is illustrated in
the diagram.

The relays URrr and IR3 are
fed with AC over rectifier bridges;
all the others are ordinary relays fed
direct with DC. The starting signal
from the register is sent out over
the resistance r and the break contact
of the relay RRS to the relays URj3
and [/Rr, which are energized. The
first — i.e,, extra — revertive im-
pulse is then transmitted backwards
from the incoming repeater and
causes -+ to be connectetd to the
switching contact of the relay URr1.
By this the relay RR; will be ener-
gized over a make contact on the
relay Rr and a break contact on the
relay URr1. The repetition of the
starting signal over the junction line
is not illustrated in the diagram,
nor is the connecting process for
transmitting the additional reply im-
pulse.

The revertive impulses are re-
peated by the relay [R5 in the in-
coming repeater and the relay URrs
in the outgoing repeater. When
the revertive-impulse selector in the
register has moved on to the right
position, 1.e., the translation has
Leen completed, the relay RR8 will
be energized and the relay URrI re-
leased.
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In the Ericsson system one closing
and one breaking of the current in
the loop is rec-
koned as one impulse. There
consequently two possibilities: either
the line is live or it is dead when the
the translation of the register is in-
dicated in the outgoing repeater.

If the line is live when the cur-

revertive-impulse
are

rent impulse ceases, i.¢.,, when the
next impulse arrives, a stop signal
may be sent forward over the line.
This is carried out during the re-
lease time of the relay URG6, after
the relays URzr and IVR5 have been
released. The relay TRz will then
be energized and the relays /R4 and
RGz released, after which the selec-
tor will stop.

If, on the other hand, the line is
dead when the relay RRE& is ener-
gized, the relays URr1 and UR6 will
be released which will cause the two
relays UR5 and URT to be released,
Stop signal will then not be trans-

mitted to the selector until during
the next impulse, 7. e, when AC is
again sent out over the line from
the incoming repeater. In this case
the stop indication consists in the
exchange side of the transformer
TR being left open. The connecting
process will then be as follows: the
supervisory relay IRz lies in an AC
bridge, the ratio resistances of which
are a and b and the line balance k.
By adjusting the resistance in the
relay TR3 to a suitable value it is
possible to render tension and cur-
ren on the line side of the AC bridge
almost completely of equal phase,
and the balancing may be carried out
by means of an ohmic resistance.
When the relay URrr is discon-
nected by the relays URr and UR35,
the line will, however, become hea-
vily capacitive, the balance of the AC
bridge will be disturbed, and current
will be switched on by the relay
IR3. The relays IRy and RG® will

be released, after which the selector
GI7 will stop.

The reply signal when the called
party answers is repeated
transmitted by the incoming repeater
as an AC impulse backwards over
the junction line.

The disconnecting signal after the
close of the conversation consists of
a long AC signal.

The AC signals must be limited to
the junction line, partly to protect
the operating relays inserted behind
the line equipment, and partly to
protect the subscribers from acoustic
shocks. For this purpose each re-
peater has been provided with a fil-
ter which lets through only the fre-
quencies above 200 c/s. This filter
is composed of a
choke D and a condenser C, which
is inserted during conversations in
the mid-point of the transformer and
shunts the relay URrIr or IR3.

K. Lundkuvist.

and

low-resistance

RR7 RRg UR; URg
X 7062
o, b ratio resistances
C filter condenser
CVG  centering hook
] filter choke
GvY group selector
IG revertive-impulse contact
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URs

URyy

IR3 signalling relay

IR4 starting relay

IR5 revertive-impulse relay
L rectifier bridge

Re register selector

RG2  starting relay

RGpg

-

Diagram of revertive-impulse repeaters for AC.

RR7 revertive-impulse relay
RR8  transloting relay

TR1, TR 2 line transformers
uri starting relay

UR5, URS operating relays
UR1  signalling relay
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New Measuring
Instruments

Universal Attenuation Mea-
suring Set, Type ZB 465.

X 20Fjg. 1. Attenvation measuring set,
Type ZB 445.

A very useful instrument for mea-
suring attenuation and phase shift

has been designed by Ericsson,
Stockholm. The instrument is shown
in Fig. 1. It contains a non-distort-

ing attenuating network, which is
variable within the range o0—13.1
neper in steps of 0.01 neper, and a
phase-shifting network, by means of
which the phase of the output vol-
tage of the attenuating network may
be shifted without alteration of the
peak value. By means of one four-
way dial and three dials with read-
ings in an auxiliary quantity 1,
variable within the range o—1.11 in
steps of o0.001, the above-mentioned
output voltage may be phase-shifted
20,

The phase angle, which will be
indicated by q, may be calculated
in the following manner:

1st quadrant
g = zarctgu
2nd quadrant
Q4= T— zarctgn
3rd quadrant
=0 + 2arctgy
4th quadrant

y=2mq—2arctgy
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Special tables, which are supplied

with the instrument, allow for a
convenient calculation of these
data.

The fact that the measuring

irequency is not contained in the
formulae for the phase angle de-
pends on the phase-shifting network
being adjusted for each frequency
by means of three dials with read-
ings in c/s.
ment contains two variometers with
one transformer, a
number of keys, matching resistances
and terminals. By means of these
parts various measuring arrange-
ments according to bridge and com-
pensating methods may be composed.
All measurements are
by adjusting the sound minimum,
and the attenuation and the phase
angle are varied successively until
the earphone or the valve voltmeter
is dead. The instrument is suitable
for:

In addition the instru-

dust-iron cores,

carried out

delivery tests of lines, repeaters,
filters, transformers, elc.;

the
be carried out:

1. measurement of the image at-
tenuation,

2. measurement
tenuation,

3. measurement of gain,

4. measurement of echo attenua-
tion,

5. measurement of
tenuation,

following measurements may

of effective at-

cross-talk at-

technical and scientific investiga-
tion of various kinds;

in addition to measurements 1—35
it is possible to carry out:

6. measurement of image phase
angle,

7. measurement of efiective phase
angle,

8. measurement of
time and velocity of propagation,

9. measurement of the distance to
a reflexion point,

10.

transmission

of the
to a point where cross-talk occurs,

measurement distance

1T. measurement of the effective
attenuation of a line without using
auxiliary line and without instrument
or skilled staff at the far end of the
line.

Measurement 11 evidently ensures
that all lines the central
point of a line system can be checked
by means of only one instrument of
this type placed at a central point,
and that only one skilled person is
required for the checking. The usual
measurements require, as will be
known, instruments and skilled staff
at both ends of the line.

The instrument and its application
will be treated detail in
a future article.

from

in more

Noise Measuring Set, Type
ZB 175.

A noise voltage induced on a tele-
phone circuit is as a rule composed
of different
When measuring a noise voltage,
the frequencies compesing this vol-
tage must cause a deflection on a

several frequencies.

measuring instrument, which is pro-
portional to its disturbing effect on
telephone conversations. After a se-
ries of intelligibility tests the CCIF
has prescribed a curve, which repro-
duces the disturbing effect as a
function of the frequency. Earpho-
nes of the usual type have been
used in the tests, and, consequently
the curve shows the total
sitivity of the ear and the earphone

sen-

to induced noise voltages of various
frequencies. Stockholm,
have now designed a ncise measur-
ing set, which follows the desired
curve as stated by the CCIF.

Fig. 2 shows the diagram. The
instrument consist of an amplifier

Ericsson,

and a filter. Since the instrument
should not act as a load on the tele-
phone circunits to which it is to be
connected in parallel, its input im-
pedance has been made about 20 coo
ohm. The input transformer g4 is
terminated by a high-resistance po-
tentiometer 7 for regulating the sen-
sitiveness from 1 mV to 200 mV.
The filter has been inserted between
the valves 1 and 2. After the filter
there is a grid transformer 5 and
two valves in resistance-condenser
connection; the valves are matched
to a cuproxide-rectifier instrument
of the transformer 6.
This arrangement ensures that the

by means
input impedance may be kept high,

that the filter may be designed
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Fig. 2.

1—3 amplifier valves

4 input transformer
5  grid transformer
6  output transformer

for an image impedance which gives
suitable value of the included parts,
and that the voltage fed to the
filter will be low.

Suitable matching of the indica-
tor instrument to the output valve
ensures that the deflection rises
practically with the square of the
input voltage; consequently, the ins-
trument may be calibrated to read
the rms value of the voltage, as has
been prescribed by the CCIF. The
instrument is graduated in mV, and
by regulating the potentiometer 7
the sensitivity may be varied so that
full deflection of the instrument re-

neper
(]

Diagram of noise
7  potenti for
ing the sensitivity
grid-bias potentiometer
gain-adjustment key

10
A,
8
9

presents 1, 2, 5, 10, 20, 50, 100 and
200 mV at 800 c¢/s. With regard to
disturbing effect the various fre-
quencies are compared with a vol-
tage of the frequency 8oo cfs.

Fig. 3 shows the sensitivity curve
prescribed by the CCIF as well as
allowances and the corresponding
curve measured on the noise mea-
suring set. The measured curve fol-
lows the prescribed curve closely,
as may be seen from the illustra-
tion. When manufactured the instru-
ment is adjusted with a Boo ¢/s cur-
rent of known intensity; consequent-
ly, the amplifier will have a defi-

L |

[y

o

rog £58
X 5111

a curve prescri

500 1aad 2500 5000 Prs

Fig. 3. Sensitivity curve of noise measuring set.

bed by the CCIF

b allowances prescribed by CCIF
¢ curve measured on Type ZB 175
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measuring set, Type ZB 175

battery switch
B jacks for using the
instrument as a valve voltmeter

nite amplification, and the adjust-
ment will be valid as long as this
amplification remains. The adjust-
ment of the correct amplification is
then made by pressing the key o¢;
the amplifier is then fed back over
an attenuating network. By alter-
ation of the grid bias of the valve
2 by means of the potentiometer §,
the amplification is adjusted to the
correct value; when this value is
reached the amplifier will start to
sing, and the instrument will give
a deflection.

The required filament tension is
2 V, and the total filament current
will then be 0.4 A. An anode bat-
tery of about 110 V is required for
the anode and grid tensions. The
total anode current will be 8—10
mA.

Fig. 4 shows the complete noise
measuring set. It is made as a
portable instrument and fitted in a
case of 324 X264 250 mm including
the lid. The jacks 4 and B permit
the disconnection of the filter so
that the instrument may be used as
an ordinary valve voltmeter. This
may be carried out either by using
the input terminals A, which will
give an input impedance of about
20 000 ohm and a maximum ampli-
fication of about 7.5 neper, or by
making the input at B, which will
give an input impedance of 600 ohm
and a maximum amplification of
about 6 neper. If a suitable atte-
nuating network be inserted between

ERICSSON REVIEW



X529 Fig. 4. Noise measuring set,

Type ZB 175.
A and B the adjustment may remain
the same and the instrument may
then with sufficient accuracy be used
as a direct-indicating instrument for
the measurement of low voltages.
If the noise measuring set is to
be used for the measurement of ge-
nerating noise tensions, a comple-
mentary filter varying with the fre-
quency must be inserted.

Earth-Resistance
Measuring Set, Type ZA 140.
The principles of the earth-resis-
tance measuring set are shown in
Fig. 5. The measurement is carried
out by varying the resistances R and
r successively until a sound mini-
mum is obtained in the earphone H.
The following equation will then be
valid:
X Z+4+ S,
R = + 3§,

5

e
f =
i1

Y324 Fig. 5. Simplified diagram of
eanlé-resis!once measuring set.

buzzer
H earphone
R, r_ variable resistances
S, S;_ impedances

Z earth resistances
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But X, Z, R and r are practi-
cally entirely real and §, and S, en-
tirely imaginary. Consequently the
following relation will be obtained:

Xr=2.R

s L T N .

X=R_
For the (;—alst when §, =8, we get
Y B oo wsosnainemd w -3
From equation 1 it is evident that if
S, > > Z)
.S‘,>:'>r|"” R

the measurement will become prac-
tically independent of Z and r. If
consequently the impedances S, and
S, are made very great the resistance
r may be dispensed with and the
sound minimum may be adjusted by
means of the resistance R only.

The increase of the impedances S,
and S, will, however, reduce the
measuring current, and consequently
the accuracy. This inconvenience is
however avoided by joining the im-
pedances S, and S, to a differential
choke coil.

Fig. 6 shows the diagram of the
complete measuring arrangement.
The measuring ranges obtainable by
means of the resistances R, and R,
and the key O are

0o—2 ohm
0—20 ohm
0—200 ohm.

The earth-resistance X' to be mea-
sured is read. directly on the scale
of the slider of the resistance R,,
except for one multiple of 10, which
is determined by the position of the
key O.

For greater resistances than 200
ohm the short-circuit K is opened
and additional resistances are in-
serted.

The rectifier bridge D serves to
double the frequency of the buzzer
from 400 to Boo ¢/s

The
bance

acoustic  distur-
will thus
be less troublesome, as the ear will
be able to distinguish it easily from
the measuring frequency. In those
where there is other loud
disturbance, e.g.., street
the

inevitahle

from the buzzer

cases
accoustic
or engine
phones may suitably be replaced hy

noise noise, ear-
a valve wvoltmeter.

The instrument is shown in Fig. 7.

Fig. 6. Diagram of earth-resi-
stance measuring set,
Type ZA 140.

X 6235

C condenser

D rectifier

G buzzer

H earphone

K short-circuiting link

o key forselecting the measuring range
Ry, Rz range resistances

R3 variable resistance

S differential choke coil

T transformer

X, Y, Z earth resistances

Line Transformer, Type
RM 550.

Ericsson, Stockholm, de-
signed a new line transformer, Type
RM 550, which as far as possible
fulfils all requirements set on a per-
fect line transformer.

The core has a toroidal shape and
has been fitted in a black enamelled
cover of the dimensions 115X115X
49 mm. Each winding is divided in
two parts, and each part is con-
nected to the mid
point of each side will consequently
be accessible. Fig. 8 shows the com-
plete transformer.

have

two terminals;

X a6 Fig. 7. Earth-resistance measur-
ing set, Type ZA 140.
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X323  Fig. 8. Line transformer,
Type RM 550.

The properties of the transiormer
at voice frequency are presented in
the curves, Fig. 9, which show the

effective attenuation measured ac-
cording to the prescriptions of the
CCIF (Appendix Be 3, No 3) who
prescribe that the
frequency range must be < 0.08 ne-
per (0.7 db) when the input is varied
between 1T mW and 50 mW. The mi-

attenuation

attenuation at

nimum 15 0.045 neper
(less than o.4 db) and, as may be
seen, the frequency range is very

wide.
The properties of the transformer

at ringing frequency cannot be ob-
tained from one measurement only.

rrper

The CCIF prescribes that the power
efficiency must be greater than 535 7%
when the transformer is terminated
by a resistance of 2000 ohm on the
line side and the voltage on the pri-

mary side is 43 V.
Since in actual service a line trans-
former will operate with tensions of

(1o—go V as an
average at ringing frequency) it is

varying voltage

of importance that the transformer
has a high efficiency within the
whole of this range. Fig. 10 shows
the power efficiency as a function
of the voltage on the primary side
of the transformer at 20 ¢/s. Within
the whole range the efficiency is
higher than 83 9. Since, however,
a measurement of the power eifi-
ciency does not take into account
the attenuation produced by the re-
active current in the transformer, a
measurement of the effective attenua-
tion has been carried out at 20 c¢fs

with the
2 000 ohm.

matched to
In other respects the
measurement is

transformer

similar to the one
made at voice frequency. Fig. 11
shows the effective attenuation as a
function of the voltage on the pri-
mary terminals of the transformer.
For the greater part of the voltage
range the attenuation lies below o.10
neper (0.9 db).

All curves shown have been mea-
sured on Type RM j330.
the

At voice

frequency figures will be the

afb_r

409

250 =g

5000 10000 15000 %s

X847 Fig. 9. Effective attenuation of line transformer, Type RM 550,
800800 ohm,

measured according to the prescriptions of the CCIF.

a atl mW
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b at 50 mW
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X522 Fig,10. Power efficiency
of Type RM 550, 800/800 ohm,

as a function of the primary voltage at 2C ¢/s,
matching impedance 2 000 ohm.

—
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Xz Fig. 11. Effective attenuation
of Type RM 550, 800/800 ohm,

as a function of the primary veltage at 20 ¢/s,
matching impedance 2 000 ohm.

same for all the types. At ringing
frequency, both of the Types
RM 350 and RM 553 will, when
terminated or matched to the same
impedances, operate under different
conditions. A suitable choice of in-
ductance and losses enables all types
to give results which differ but little
from those mentioned above.

The two halves of the transfor-
mer’s winding are balanced with an
which makes the side-to-
phantom cross-talk attenuation higher
than 10 neper (87 db) at 1 ooo c/s.

accuracy

By impregnation and filling under
vacuum extremely good insulation
properties are obtained. At zz0 V
DC the transformers have an insula-
tion resistance greater than 10000
megohm hbetween the windings and
between the windings and the cover.
Measurements

shown resis-

tances of the magnitude of 500 000

have

megohm.

The

2 000 V, 50 ¢/s, between the windings

voltage test is made with
and between the windings and the
cover,

T. Laurent & K. Styrén.
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Hydraulic
Moulding

Presses

A.-B. Alpha, manufacturers of
moulded products of various
kinds, is in daily touch with
the multitude of problems
which arise in the design and
manufacture of moulds and of
hydraulic presses for plastics.
On the basis of the experi-
ence thus acquired, Alpha has
developed a new hydraulic
moulding press which is de-
scribedin the following article.

For the
curing bakelite powders now gene-
rally in use, and which generally do

moulding of the quick

not require any cooling, Alpha has
developed a semi-antomatic control
gear of utmost safety, which is now
brought on the market after having
been submitted to extensive tests
in the works.

The presses are made for capaci-
ties of 75 t, Type 74 A 314, and
95 t, Type 1 H 343. In both types
the stroke of ram is 250 the
maximum opening 765 mm, and the
platens have the dimension 400> 470
mm.

mm,

The presses are made with a
lower movable platen and push-back
cylinders between the side rods. The
presses can be furnished in two dif-
ferent depending the

types upon

hydraulic system adopted.

High-Pressure System.

The press for 95 t, Fig. 1, can be
connected either to an existing hy-
draulic system for 200 kg/em®or to an
individual three-stage plunger pump
with pressure accumulator, Fig. 2.
The quick closing of the press is
obtained by two closing side-rams.
This design offers economy in the
use of high-pressure liquid as well
as in the for the

installation costs

pipe lines.

ERICSSON REVIEW

High and Low-Pressure
System.

The press for 75 t is intended to
be operated from a common central
hydraulic  system low
of

closing and opening, and high pres-

supplying

pressure 50 kg/em® for quick
sure of 200 kg/cm? for final closure
of the mould. The low and the high

pressure both act on the main ram.

By the use of the semi-automatic
controlling device great advantages
are obtained: on the one hand the
curing time 1s adjusted by the fore-
man for each article, and cannot bhe
interfered with by the moulder; on
the other the moulder’'s work is re-
duced to a minimum, so that in most
cases he can attend to several press-
es one after the other. This means

uniform quality and low cost.

After he has cleaned the mould
and filled it with powder, the moul-
der has only to turn the knob outside
the glass of the control box, Fig. 3,
until it reaches a stop, the position of
which can only be set after removal
of the glass which is locked by key.
When the knob is turned a govern-
ing valve inside the box is opened,
and by the influence of water pres-
sure  from the water-supply mains

or a special water-pump upon the

diaphragm-controlled
valve, Fig. 4, high préssure is in-
troduced into the two closing cylin-
The

second or two.

high-pressure

ders. press then closes in a
At the same time the
main cylinder draws liquid from a
prefilling container below the bed-
plate of the pump. Just before the
finished a throttle-valve,
which can be set at will, reduces the

stroke 1s
speed of closing. In the case of a
high
the only

press for and low pressure

system difference 1s that
the diaphragm-controlled valve, Fig.
4, introduces low pressure directly
the

into main cylinder for quick

closing,

Due to the heat from the mould
the bakelite powder fluxes. During
the closing period, the press by its
movement, in conjunction with a
vertical rod, automatically governs a
spring-balanced regulating valve,
Fig. 5, which admits high pressure
gradually into the main cylinder.
The high pressure is thus applied at

the right moment and the complete

closing of the mould takes place
very smoothly, which is of great
value for the protection of ex-
pensive moulds. The regulating

valve also allows a certain regula-
tion of the total pressure applied on
the mould. Such regulation can also

be obtained by the pump.
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X130 Fig. 1. Semi-automatic hydraulic moulding

press, 95 t,

with time control, hydraulic ejectors and electric

heating equipment.

When wusing the press for two
hand moulds of different thickness-
es, which -are placed in the press
alternately, it is possible to arrange
by means of a special device that the
regulating valve, Fig. 3, is operated
at the moment required by the thick-
ness of each mould.

The control box, Fig. 3, contains
an alarm clock, allowing a setting
from 1/2 to 30 minutes. When the
time set in each case has elapsed the
clock closes the governing valve so
that the diaphragm valve releases the

% 37 Fig. 3. Avutomatic time-setting
control box.
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high-pressure liquid from the main
cylinder. By means of high pressure
in the two push-back cylinders, the
press opens, at first slowly, due to
the action of the throttle valve, so
that the mouldings are not damaged,
then rapidly.

The time-setting device of the con-
trol box can he disconnected, in
which case the closing and the open-
ing of the press is operated by hand
by means of the knob on the top of
Fig. 3. This 1s
especially convenient for preliminary

the control box,

: 5 e
Fig. 4. Diaphragm-controllied
high-pressure valve.

X M8

Fig. 2. Three-stage plunger pump,

with prefilling tank and pressure accumulator.

work, when setting up moulds in the
press ete.

The ejection of the mouldings can
be made by a mechanical device
which comes into action when the
press opens. The double-acting hy-
draulic ejection device with four cy-
linders at the top, operated indepen-
dently by a lever-type valve located
to the right, Fig. 1, is to be recom-
mended, as the ejection can then be
made more smoothly and at the dis-
cretion of the moulder.

A pressure liquid of special fire-
proof oil emulsion in water should
be used. The cylinder housing, as
well as the top of the press, are of
Swedish cast steel. They are
submitted to severe tests before de-

best
livery.

Electrically heated platens and
moulds are often preferred. It per-
mits the automatic switching on of
the current to the mould some hours
before the work begins, and permits
of very accurate control of the tem-
perature, of great value especially

for light coloured powders.
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Ericsson
Technics

A special number of the Ericsson
Technics was distributed to the
members of the Meeting of the Tech-
nical Reporters of the CCIF in
Stockholm in June last. This num-
ber contained the Ericsson Technics
No 5 and 6, 1933 (see Ericsson Re-
view No 1 and 2, 1934) and No 1
and 2, 1934. These papers have also
been published separately.

Ericsson Technics No 1, 1934.

T. Laurent: A Selective Echo Sup-
pressor.

The carrier transmission of tele-
graphy and telephony c¢n cable cir-
cuit is one of the foremost problems
of the day in the field of long-dis-
tance telecommunication. Carrier
transmission is designed to effect
more economical operation on lines
covering very long distances, which
are very expensive per unit of length
in view of the necessity of consider-
ing the propagation time. One of
the difficulties encountered in this
respect is the suppression of the
echo which cannot be carried out
with existing methods in telephone

communications with simultaneous
super-audio telegraphy. A new se-
lective echo suppressor developed
by Telefonaktiebolaget L. M. Erics-
son has, however, given very good
results. The principles and design
of this suppressor as well as the re-
sults obtained are described in this
article.

Ericsson Technics No 2, 1934.

G. Swedenborg & F. Markman: Pro-
priétés électrigues et équivalents
de référence du poste
d'abonné Ericsson.

nouwveau

The following paper deals with
electrical properties of the compo-
nent parts which ensure the effi-
ciency of the new Ericsson bakelite
telephone instrument. Formulae for
the impedance of the instrument in
speech position and for the sending
and receiving current are given. The
results of tests on transmission effi-
ciency — covering the transmitting
and receiving reference equivalents
under different working conditions,
the reference equivalent of sidetone
and the articulation efficiency—car-
ried out at the SFERT Laboratory in
Paris are also given for three types
of telephone instruments for use on
different systems. The equivalent
attenuation due to current-supply
loss in the transmitter at different
local-line

resistance has heen cal-
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culated from the values of the trans-
mitting reference equivalents ob-
tained; the sending efficiency tests
have been made by a method which
gives directly the equivalent attenua-
tion in question. The influence on
the sending efficiency of the dis-
tance between the speaker’s mouth
and the mouthpiece, and the bridg-
ing of the impulse springs of the
dial by a condenser in series with
a non-reactive resistance are discuss-
ed. The volume of sound from the
bell has been determined and from
the curves obtained it is demons-
trated that the calling signal of the
new type of telephone instrument
is at least as good as that of older
types.

Xaus  Fig. 5. High-pressure regulat-
ing valve.
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The sheet-iron switchboard com-
prises switch

time switch, fuse plugs, contactors

for hand-operation,

and wall sockets for the connection
to the moulds. In addition there are
two intermediate relays, connected
by wall plugs to thermostats, which
allow of the automatic regulation of
constant temperature between 100—
200° C.

The heating of the platens and
the moulds is made by built-in elec-
tric heating elements, which can
easily be replaced if damaged or if
another heating capacity is desired.

Heating platens and moulds can
be delivered for heating by steam or
by superheated water if preferred.

In case automatic operation of
the moulding press is not required,
the closing and opening of the press
can be effected by means of a hand-
operated valve. Such valves are al-
so used for operating hydraulic ejec-
tors and presses for opening hand
moulds.

Special presses have been develop-
ed for opening hand moulds. They
are either hand operated or hydrau-
lic and are very useful for their
purpose. Various machines for
finishing the moulded articles have
also been designed.

H. Berlin,
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The CCIF Visits

Ericsson

of the

I'he
CCIF held a meeting at Stockholm

Technical 1{n'grfii'lr.'r'~
in June this year on the invitation
of the Swedish Roval Board of Tele-
graphs.

In connection with the transa
tions several demonstrations and vi-
sits were made, part of which were
arranged by Telefonaktiebolaget L
M.

Sieverts Kabelverk was visited on

Ericsson.

June 7th, special interest heing

shown in the departments for ma-

nufacturing telephone cables and

condensers and in the test rooms.
June

Uin 13th an exhibition ar

ranged at the head office of Tele-

fonaktiebolaget 1.. M. Ericsson wa
visited. This exhibition was compos-

ed partly of telephone material, ¢.

telephone  instruments for variou

purposes, automatic switchboard

for rural automatization, selective
calling telephone systems, partly o
material for long-distance telephony
¢.g., single-channel carrier-telephone

systems, carrier-telegraph SVs
tems, two-wire and four-wire repea
ters, andio-frequency signal repea-
ters, loading-coil cases, etc., partly
of measuring instruments for labora

tory and line measurements and, fi-

nally, of some special apparatus, as
a frequency-selective echo suppres

sor, photo-electric talking machine,

After this demonstration the lar-

gest automatic TL‘El’ph(_ll!t' exchange
in Europe, the »Soders exchange in
Stockholm, shown; this

was exX-

change has been built on the Erics-
son machine-drive system with s00-
line selectors. The exchange attract-

ed great interest among the visitors

n account of its compaet structure

and its reliable operation, as evi-
denced by the remarkably low cost
less

of maintenance than 3s. 3d.

($0.80) per subscriber per year.
I

part in an

ter in the day the members took
excursion to Saltsjo-
baden, famous bathing resort out-
side Stockholm, at the invitation of
Telefonaktieholaget .. M. Ericsson.
After dinner a film was shown

illustrating  the Ericsson telephone
activities in Mexico. The return by
steamer through the Stockholm ar-
chipelago in the bright Nordic sum-
mer night will certainly remain a
most pleasant memory for the visi-

tors.

Members of the CCIF
outside the »Soder»
automatic exchange.

X 1093

Russian Com-
mission Visits
Ericsson

During the time May 10th to 22th
M.

was visited by a Russian commission

Telefonaktiebolaget L. Ericsson
with two directors of the State Tele-
phone Works »Krasnaja Zarja» at
[eningrad, which on behalf of »(la-
vesproms, the Chief Administration
of the Telecommunication Industry in

the USSR, studied the manufactures

of Ericsson for two and a half
weeks,  Visits were paid to the
Ericsson works, the automatic ex-

changes on the Ericsson system in

Stockholm, ete. Finally the commi-
sion studied the research work car-
ried out by Ericsson in the different

spheres of telecommunication tech

nics.

X 1% Demonstration of measuring instruments.
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X 15 Single-channel system shown in operation.

ERICSSON REVIEW

Imprimé en Svéde



C ONDENSERS

paper condensers for

telephony and radio
(blocks, windings and tubes)
electrolytic condensers
noise - filter condensers

AKTIEBOLAGET ALPHA



CONDENSERS
FOR
IMPROVING THE POWER FACTOR

direct connection of the con-
denser to the motor brings
the following advantages:
the capacitive power is switched on
and off simultaneously with the motor

short connecting cables, con-
sequently small current losses

protective and control apparatus
for the condenser unnecessary

simple mounting, low cost of installation

SIEVERTS KABELVERK
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minutes lost mean

increased overhead costs per working hour
increased manufacturing costs — reduced competitive power
the Ericsson time-control system gives efficient protection against time losses

ERICSSON SALES COMPANY




electrical time
always right time

Ericsson synchronous clocks for
AC always indicate the righttime

a synchronous clock need never be set
it always indicates astronomical time

a synchronous clock need never be wound
once connected to the mains it runs
year after year without supervision

for connection to DC mains
ordry cells we supply clocks

with automatic winding —

high-precision clockworks

ensure accurate running

\a a\\\“‘ il |

Te|efohd|<hebo|ogetL M. Ericsson
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COOKING
IRONING
HEATING

REX kitchen range,
Type H-3

REX hot-water tank in ar
Indian home in Calcuttc

with

electric

kitchen ranges
hot-plates
flat-irons
radiators

stoves
hot-water tanks

chinese boy
with REX flat-iron

2ELEKTRISK BUREAU
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THE ECONOMY
REGISTER

by K. G. HAGERSTROM,

Aktiebolaget Ekonomiregister,
Stockholm,

The main principles of a new type of book-
keeping machine, called the Economy Register,
which has been invented by Mr. W. Svensson,
manager of Aktiebologet Ekonomiregister,
Stockholm, are described in this article. Telefon-
aktiebolagef L. M. Ericsson has been enfrusted
with the manufacture of the machine.

In their function the new machines differ con-
siderably from the usual type of book-keeping
machines at present on the market. The most
important of these machines have as a purpose,
as far as the calculating functions are concerned,
to balance the individual book-keeping accounts
in horizontal calculators, and at the same time
to accumulate in vertical calculators similar
amounts from separate accounts. Debit entries
and the corresponding credit entries in a series
of accounts are dealt with separately, in many
cases even in separate machines. The working
out of the standing of each individual account
and the statistics based thereon as regards custo-
mers and purchases accounts, stockbook and led-
ger etc. is in main the purpose of machine book-
keeping of this kind.

The purpose of the Economy Register on the
other hand is in the first place to provide a means
of financial control, by which is meant a control
to make sure that the figures and economic con-
tents of the vouchers are represented accurately
in making up the books, so that no amounts have
been omitted, added or altered. Vouchers for
certain transactions and amounts can of course
from the logical and mathematical point of view
give but one accurate result and through the Eco-
nomy Register the primary documents are com-
pulsorily bound up with the balance-sheet figures,
while at the same time the machine carries out
the intermediate stage: the systematic accounting.

The basis of the function of the Economy Re-
gister is consequently the transactions indicated
by the vouchers, and simultaneously with the ac-
counting the machine states how the economic
position and the result based on the vouchers
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Fig. 1. The Economy Register.

change from transaction to transaction. This
function is based on the fact that all the trans-
actions as far as their influence on all balance-
sheet and profit-and-loss-account factors is con-
cerned can be assorted into eight types or classes.

Principles.

An inevitable basis for the functioning of the
Economy Register is that the accounting, which
is the object of book-keeping, must consist ex-
clusively of a description of the changes occurring
in the economic position which existed at the out-
set of a period of accounting, and that these
changes are recorded only as transactions. The
position at the end of the period must be arrived
at exclusively with this as a basis if book-keeping
shall serve as a means of financial control.

The changes represented by the transactions
consist of course in increases and decreases of the
various assets, liabilities, income factors (profits)
or expenditure factors (losses) of the business.
As is known each transaction has to be accounted
for doubly in double-entry book-keeping: as an
increase or decrease in one place (debit entry)
and at the same time as a corresponding increase
or decrease in another place (credit entry). If
assets and labilities are regarded as the positive
and negative capital of a business and are indi-
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cated 7" and S?, and the causes of profits and the
causes of losses are regarded as the positive and
negative result factors and are indicated V" and F,
the contents of these debit and credit changes, as
representing increases () or decreases (—) of
7,8,V and F, can be illustrated in the following
manner:

debit credit
positive changes { 7+ 7 — | negative changes
of capital S — S + | of capital
negative changes | F + F — | positive changes
of result | #F=— F + ) of result

If, e. g., there is a transaction involving an
increase of assets (7-+) as a debit change, the
cause must be found in one of the four credit
changes, iz, in the decrease of another asset
(T—), or in the increase (arising) of a liability
(§4), or in an increase of income (V+), or
finally in the correction of a previous opinion ac-
cording to which the asset was considered lost
(F—), etc. Each of the four debit changes can
evidently be explained by four different credit
changes or vice versa, and consequently we find,
as is shown in Table 1, that logically only 32
combinations are possible. Of these combinations
16 must of course be duplicates, so that actually
there are in fact only 16 combinations logically
possible. If these cases are investigated it will
be found that four, indicated as ¢ to 12, are only
combinations of changes in profits and losses
without affecting the capital. These cases will
cause no change in the composition of the assets
and liabilities and should therefore not be re-
garded as actual transactions, so they can be eli-
minated. Further there are four cases, indicated
as 13 to 16, which are only reversions of the
cases indicated as 7 to 4; so is, e. g., the case 13
(T4 F—) only a reversion of the case r (F+
T—) etc. In the table the reversions have been
indicated by an x. Consequently there remain
only eight possible combinations (with reversions)
of explaining the contents of various transactions,
and in the following these are indicated as r to &.

There are four cases of interchange between
two capital factors only, (5 to &). These cases
must always involve a positive change in capital,

! For the sake of uniformity with other languages, the
following designations have been used, wiz.,
T = assets,

S = liabilities,

D = difference between these,
¥ = profit-factors (income),

£ = loss factors (expenditure),
£ = result,

Om, = total journal entries,
Om, = debit turnover,

Om, = credit turnover.
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1. e., an increase of assets (7-) or a decrease
of liabilities (S—) on one side (debit change).
and at the same time a corresponding negative
change in capital, 1. e., a decrease of assets (7T—)
or an increase of liabilities (S+) on the other
side (credit change); both these changes are of
the same amount so that they counteract each other
and produce no positive or negative difference
between 7 and S. These four cases are: 5 (T
T—),6(T+ S+), 7 (5—S+) and 8 (§S— T—).

Further there are two cases of profit transac-
tions, (3 and ¢), 1. e., a positive change of capital:
increase of assets (7+) or decrease of liabilities
(S—) (debit change), without any corresponding
negative change of capital, which causes a surplus
by a profit factor occurring (V-+) (credit change).
These cases are 3 (T4 V+) and 4 (S— V+).

Finally there are two cases of loss transactions,
(r and 2), 1. e, a negative change of capital: de-

Table 1.

logically possible types
type dehit ‘ credit || type | debit | credit
|
5 T b 5 Ty 8
6 Ty Sy 8 . N
13 Iy F_ 1 Fy T_
3 ¥ V4 15 V— T=s
8 S o 6 T4 Sy
7 S— S+ T S S+
14 S F_ -] Fy St
4 S Vi 1{7] V_ S+ |
1 Fy T— 13 74 P ik
2 Fy S 14 S— F_
Q9 Fy o 9 Fy F_
10 Fy Vi 12 Vi =
15 = Sl 3 Ty Vi
16 | S+ 4 S_ Vi
12 | F_ 10 F+ V+
11 V_ vy 1t V— | Vi
mathematically remaining types corrections
ype | debit credit type debit credit
1 Fy Lom Ix Ty F_
2 Fy S‘+ 2x S_ F_
| 3 T+ V+ 3ix V- r p i
4 S Vi 4x V_ S+
5 Ty 7 § x Ty 7
6 74 Sy 6 x S— § TI—
7 5o S+ 7% 5= S+
8 S 7= 8x 74 St
12 '::+ f:,_ these types are disregarded
1 V+ V+ since they do not express
s V_ | !*'+ any actual transactions.
13 ‘:ﬁ' ::?_ these types are equal to the
| 14 v 7 types Tx, 2x, 3x and4x
lg V_ S’: according to above.
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crease ot assets (1'—) or increase of liabilities
(S+) (credit change) without any corresponding
positive change of capital, which causes a deficit
by a loss factor occurring (F-) (debit change).
These cases are 7 (F+ T—) and 2 (F+ S+).

Whatever transaction one might choose out
of the innumerable transactions of the business
of a commercial enterprise it must consequently
always be possible to classify it in accounting
in one of the above-mentioned eight cases (if the
eight corrections of the same types are disre-
garded).

After each transaction in this manner has been
classified into one type, there remains to be in-
vestigated the economic consequences of each of
these types in respect of a complete financial
accounting as to capital and result. These con-
sequences can be seen from Table 2. If type I is
taken as an example and the table is read hori-
zontally, it will be seen that transactions of this
type, in addition to the self-evident entries on the
primary document and in the journal, call for the
entering of the increase of loss-causes in the debit
column of an individual expenditure account and
of decrease of assets in the credit column of an
individual asset account. In order to render clear
the influence of the type in direct connection with
the general accounting as to capital and result,
a simultaneous calculation in calculators is re-
quired to show how the transactions of this type in-
crease the previous turnover figures of the pri-
mary material (P-+-), increase the previous turn-
over of the journal entries (G+), increase the
debit turnover (I’4) on account of the indi-

Toble 2.

vidual loss-factor (expenditure) which is of course
accounted for in debit, and increase the credit
turnover (K-) on account of the individual de-
crease of assets which is of course accounted for
in credit; further how they decrease the previous
total money-value of the assets and consequently
influence in negative direction the difference
between assets and liabilities, 1. e., the difference
(D), and finally increase the previous loss-causes
and on account of this reduce the previous work-
ing result (R), i. e., the difference between income
and expenditure,

If this whole series of calculations, which ac-
cording to table 2 varies for each type, is carried
out in connection with the accounting of each
transaction, the following nine totals will be per-
manently available as they must be, due to trans-
actions accounted, viz.:

1. the total turnover of the journal entries
(Om,);

2. the debit turnover (Om.) due to transactions
accounted = the total of 7}, S—, F+ and I'—:

3. the credit turnover (Om,) due to transac-
tions accounted = the total of T—, S+, F— and
V+;

4. the total money-value of the assets due to
transactions accounted (7) = the difference
between T+ and T—;

5. the total money-value of the liabilities due
to transactions accounted (S) = the difference
between S+ and §—;

6. the total money-value of the profit causes
(income) due to transactions accounted (V) =
the difference between '+ and V'—;

| entry consequences calculation consequences |
B _ - = [
ype [inur— debit entries on in | credit entries on in- lia- differ- ¢
:“‘ nal | dividual accounts dividual accounts | turnover of ASSES | bilities| ence prafit | Uesy | resul
cher —— e i . e
| ent: = ¥ | &= ] =
Ty |s— | Fe |o— |1 |50 | = |va [Po| Ga |04 | &y | 74| 7| S| Si || D4 | V| V4 | £y || R | £
i | h
S| N & = bl X‘—-‘—-— X | x| x x,—-|x—‘—-‘x————x—--—><
2 x|x——X-—-—,x-——xx><x|-—|-—>c'x———x——-><
3 X | x | X | —=]—|—|—=|—|—|xX|x|[X]|x|X|X|—|—|—|—|x|—|x|[—=]—|X%|—
4 | X X | — | X | —]—|=|—|—| %|=%| x| x| %x|-—-|— — =% |=|%|=|—|x|—
| s | x| x|x|—|—]—]|x —~——Jx x| x| x |x|x]|—|—|=|—|=]=|—=]|—|—=]—
[ 6 [ x| x| x|[—]—] — x| =|=[x| x| x|[x|[x|=[=|%x|=|=|=|=|=|=]=]|—]|
| 7 x | x | —| x| —|—|—-|x|—|—=[x|x|x|x|—|—|[x|%x|—|=|—=|—|—=|—=|—=|—]|
|8 % x | — | X | —|—| x| =|—= —|x » | x X | —|x|x|—=|=|=|=|=|=—|—|—=|—
| | ! [ | | |
' total | O””! Omz| Om3| T~ | Ir'"—!«5—.“"+|D—!J’3‘+IIIV— V+.JF+!F—!R+J.R—%
[ N/ A S [ |
¥ ¥ Pt e R R 2 T
control: Omy = Omz = Omy (L= T A Ss—S Y Ds—DY Vi VoY Fyr-F YR —R)
T+ F=8+V T s D V F 'y
I'—S=V—F N ¥ o Ny " A
D=Fr (7—8) (V—F) ,/
D < >R 7
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xun Fig. 2. Keyboard of the Economy Register.

7. the total money-value of the loss causes (ex-
penditure) due to transactions accounted (F) =
the difference between F—+ and F—;

8. the total money-value of the difference
between assets and liabilities (D), produced by
the transactions accounted, 1. e., surplus or de-
ficit;

9. the total money-value of the difference
between profit causes and loss causes (R), pro-
duced by the transactions accounted, 7. e., net
profit or net loss.

By this method is made possible a mathema-
tical control that the amounts of the balance-
sheet and the profit-and-loss-account are those
caused by the transactions which are recorded in
the chronological journal entries, and at the same
time also a control of the book-keeping on ac-
counts, since the totals of the individual account
balances of asset, liability, profit (income) and
loss (expenditure) nature respectively will be gi-
ven before-hand in direct connection with the
primary material. At the same time as each trans-
action is entered in the respective accounts, its
figures are also bound up with the total capital
and result position.

Design.

The Economy Register book-keeping machine
is illustrated in Fig. 1. The most characteristic
features of the machine are the analysis keys and
the four sets of printers working simultaneously.

The machine has one analysis key for each of
the eight above-mentioned types of transactions,
and by the setting of one single key both
the selecting of the calculators actuated in
each case and the nature of the calculations
(addition or subtraction) is determined. The
sets of printers can take in decimal systems
10 digits (9999999 999), in sterling 7 digits
(£ 9999 999.19.11).

Three of the four sets of printers are placed
on top of the keyboard and their printing is visible
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to the operator, while the fourth set is placed
under lock inside the machine. Of the three for-
mer the middle one serves for control stamping
the vouchers, the left one for debit entries, if
wanted in accounts, and the right one for credit
entries, if wanted in accounts. By the fourth set
of printers a continuous list is obtained of all
amounts entered in accounts and calculators.

Operating Devices.

As can be seen from Fig. 2 the keyboard con-
tains the following columns of keys and key
groups, reading from left:

first column: eight analysis keys, each
corresponding to a type of transaction
and together covering all requirements
for complete financial accounting under
strict financial control of any economic
enterprise. One operation of the machine
for the complete accounting of a trans-
action takes about two seconds;

second column: eight keys for correc-
tion, which are used for restoring faulty
recordings both in calculators and by
means of the set of printers; these cor-
rections are automatically printed in red;

(on top of the first and second columns
there is a repetition key in common for
these two columns);

0000000

third column: two keys for cash transactions,
which operate the calculator for recording
cash received and cash paid out. These
keys also cause the symbols C+ and C—
to be printed automatically on the vou-
cher (middle set of printers), entered in
the journal (fourth set of printers) and
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in the account columns of the debit changes of
the cash (left set of printers) and credit changes
(right set of printers). If considered desirable
these keys can also be used for separate recording
of, e. g., the current assets of the business;

fourth, fifth and sixth columns:
date keys which are set each aay
and stamp the date on the vou-
cher and the journal entry as well
as on the debit and credit entries
at one operation of the machine:

seventh column: six locks for book-keeper's
keys and two balance keys. The machine
functions for accounting only when un-
locked by a book-keeper’s key. The book-
keepers’ keys, for each of which a receipt
has been given by the operator, serve to
identify the operator who has carried out
a certain recording, the corresponding
key mark (A—F) being printed automa-
tically. Finally, these keys, as explained
later, are also used for changing the
amounts on the keyboard to figures for
reference purposes. The two balance keys
in the seventh column are connected with
a calculator, in which the individual ba-
lance or the group totals of similar trans-
actions can be calculated (compare
with the balance keys in the eighteenth co-
lumn);

® O

cighth to seventeenth columns: digit keys for
amounts which can also be used for reference pur-
poses. These keys, which allow ten-digit amounts
(100 millions), are normally locked and are
brought into function only by the analysis key
or by a book-keeper’s key first having been de-
pressed; zeros are printed automatically.

The machine illustrated is designed for deci-
mal calculation: the machine can however be
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supplied for pounds, shillings and pence with
seven-digit capacity (10 millions).

These digit keys are used also as reference
keys for simultaneous numbering of two ac-
counts or of a debit and a credit change, which
can be carried out after the book-keeper’s key
has been depressed. By this the machine automa-
tically selects a new account column for the debit
and credit printers, and the calculators are locked,
so that the digit keys can be used for writing
figures and groups of figures only for reference
purposes, which entries are automatically printed
mn red;

eighteenth column: seven report keys and
(below) two balance keys.

The report keys serve for extracting
a printed financial report containing the
above-mentioned nine control amounts for
capital and result which have been cal-
culated by the machine and stand me-
chanically in accurate mathematical rela-
tion to the money-values of the trans-
actions recorded. The report keys are
kept under the lock so that only the per-
son having the key of the lock (R in the
nineteenth column) can obtain the report,
which is carried out in a few seconds.

The balance keys, the last two in this
column, are for the purpose of taking
out an individual balance or group total.
with the amounts of it either printed and
brought forward (§) or only printed (St), after
which the counter is returned to zero;
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nineteenth column: reading downwards repe-
tition key for the digit keys, lock for the report
keys, motor bar and a common release key. This
latter releases simultaneously all the keys pressed
except the date and analysis keys. At the top
of the keyboard there are in addition 18 release
keys, one for each column of keys.

Safety Devices.

All keys of the keyboard except the date keys
are normally locked so that they cannot be
pressed. As has already been mentioned, the ma-
chine is provided with three locking devices with
corresponding keys, ©iz., book-keepers' keys, re-
port key and a key for the lock of the journal
list (see below). The book-keepers' keys are re-
ceipted by the respective operators, while the keys
for the report keys and the journal list are kept
by the person in charge of the book-keeping (or
by the auditors).

After a book-keeper’s key has been inserted and
turned, all keys with the above-mentioned ex-
ception remain locked except the analysis keys;
the book-keeper is obliged to indicate by pressing
an analysis key what type of transaction he in-
tends to record before any amount can be entered
by means of the digit keys, which are only un-
locked when an analysis key is pressed.

If, after being turned, the book-keeper's key is
pressed down, the digit keys are unlocked, but the
analysis keys are locked instead and the calcu-
lators disconnected, so that the digit keys can be
used only for writing reference numbers, quanti-
ties, etc.

No operation whatever can be carried out on
the machine without being printed on the journal
list, which is kept locked in the machine. When
the journal list is full, this is automatically indi-
cated by a signal and the keys are locked.

No report key can be used without the sets of
printers automatically indicating the key used.
Different types of print are used in the debit
and credit sets, so that confusion of the debit and
credit entries is easy to discover.

The voucher is automatically stamped with a
consecutive order-number by means of a calcula-
tor, which cannot be restored to zero or in zny
manner actuated by the operator, and this order-
number is printed by all four sets of printers
operating synchronously so that it is found in all
entries carried out at one time. Each entry on
the continuous list, in debit and in credit is conse-
quently connected direct with the voucher con-
cerned.

ERICSSON REVIEW
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Function.

In order to explain in a simple manner the opera-
tions for the complete accounting of a series of
transactions by means of the Economy Register, we
will assume that the vouchers have been provided
in advance by a person in charge of the account-
ing with notes of the type number (1—§) of the
transaction recorded by the voucher in question
and the reference numbers of the accounts in
question for the accounting of each transaction.
In this manner a person with no book-keeping
training can serve as an operator.

The operator inserts the voucher in the middle
set of printers and selects the account cards in
question in accordance with the information writ-
ten on the voucher and then inserts the cards
in the credit and debit printers respectively.

After the book-keeper's key has been inserted
and turned, the first operation will be to indicate
the reference numbers of the accounts in question.
For this purpose he presses the book-keeper’s key
and sets up on the digit key-board the numbers
of the selected debit and credit accounts after
which he starts the machine by means of the
motor bar. The machine then prints in red the
individual symbol of the book-keeper’s key and
the numbers of the accounts simultaneously in all
four places, ziz., on the voucher, in the journal
list and in the debit and credit accounts in the
correct columns. The meaning of these text in-
formations will be treated further below.

In the next operation the analysis key for the
type of transaction in question is pressed, and in
addition the digit keys corresponding to the
amount of the voucher and the motor bar. In the
movement which follows the machine functions
in the following manner: at the same time as the
voucher is control stamped, the transaction is en-
tered on the journal list and entries are made in
the corresponding debit and credit columns, and
at the same time the effect of the transaction
in different respects is calculated in the calcula-
tors of the machine, so that an exhaustive ac-
counting of the transaction is obtained in respect
of its consequences for the capital and result of
the business. The entries which are printed in
the same manner by all sets of printers consists
of: automatically consecutive order-number, type
number (7—§&) — which gives information of the
principle contents of the transaction — symbol
for cash transaction, if required, date and amount.

If a series of similar transactions are to be
recorded, e. g., a number of sales invoices, in
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which a great number of debit entries correspond
to one or a few credit entries, this is possible
by means of separate calculators for collating the
credit amounts in question. This type of machine
also allows the balancing of either the debit or
the credit account, although in respect of the type
described here this is considered rather unneces-
sary and beyond the purpose of complete finan-
cial transaction accounting.

Text References.

The purpose of the text reference figures of
the Economy Register is to furnish a check on
the contents of the vouchers. From Fig. 3, which
illustrates in diagram half an account, can be seen
the information which is obtained concerning the
contents of the transaction recorded:

the first column gives information regarding
the order-number of the transaction, and this is
also to be found on the voucher, in the journal
entry and in the debit and credit entries. The order-
number also indicates the chronological sequence
of the vouchers and the number of journal entries,
debit entries and credit entries carried out. The
number in this column changes automatically
from 1 to 9 999, and after that it is automatically
restored to 1;

the second column gives information regarding
the type number of the individual transaction re-
presented by the voucher. At the same time as
this number is printed, the systematical working
out of the position is set in operation, so that one
can see whether this has been done in accordance
with the contents of the voucher and its amount.
The text in this column consists of the accounting
type 1—8,

the third column gives in a similar manner in-
formation regarding the type number for the re-
version or correction of an individual transaction
in red print. The text in this column consists of
correction type ra—_8x;

the fourth column gives information regarding
the nature of cash changes due to an individual
transaction and consists of C+ or C—:
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Xu® Fig. 3. Text references on an account card.
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Fig. 4. Voucher.

An invoice for $122:10 has been paid. The voucher has been stamped
with a sposting-orders instruction, which hos been filled in by the per-
son in charge of the accounting and contains the type number for the
transaction in guestion and the number of the debit and credit-account
cards. In accordance with these instructions the operator has made
the registration and caused the framed entry to be stomped.

the fifth column gives information regarding
the date and month, the month being indicated in
Roman figures;

the sixth column gives information regarding
the money-value of the transaction up to ten
digits;

(the above mentioned entries in columns 1—6
are obtained by one movement of the machine af-
ter the type number and the amount of the indi-
vidual transaction have been depressed on the key-
board);

the seventh column gives information regarding
the operator who has carried out the accounting,
and contains the corresponding identification
mark A—F;

the eighth, minth and tenth columns give infor-
mation regarding the debit contents of the pri-
mary document and indicate the reference num-
bers of the debit account;

the eleventh, twelfth and thirteenth columnns
give information regarding the credit contents of
the primary document and indicate the reference
number of the credit account;

[in the account numbering shown here the first
digit of the account number (i. e., in columns 8 and
11) indicates the fundamental nature — whether
asset, liability, profit (income) or loss (expen-
diture) — of the economic factor accounted for on
the account, the next two digits (1. e., in columns
9 and 12 respectively) indicate the individual fac-
tor and the last two digits (1. ., in columns 10 and
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13 respectively) the number of the branch to
which the factor accounted for on the account is
considered to belong. By this last note it is made
possible to follow the changes of the result fac-
tors in the various branches of the business].

How the machine functions will be described
by a practical example; we assume that the
accounting refers to a bill of $ 122: 10 which has
been paid in cash. The transaction involves a
of the nature (F-+ 7T—) and conse-
quently it belongs to type 1. The debit
change consists in an increase of a loss-cause (ex-
penditure) which should be entered on the expense
account, which we assume to have the number
§ 12 02. The digit & in this case represents the
general loss factor, the digit 72 the special nature,
i.e., expenses, and the digit 2 the branch of the
business to which the factor in question belongs.
The credit change consists in a decrease of assets
which is to be entered on the asset account in
question, 1.e., the cash account, which we assume
to have the number r o1. The digit I in this case
indicates the general asset factor (in current
assets) and the digit o1 the special nature of the
assets, viz., cash.

loss

The note made on the voucher by the person
in charge of the accounting for the guidance of
the operator should consequently be of the follow-
ing appearance:

1 8r202|1o0r

The operator D selects the account cards stated
and inserts the bill in the middle set of printers,
the account card number § 72 02 in the left set
and the account card number r or in the right
set of printers. He then presses his book-keeper’s
key and sets up the account numbers on the digit
keys, wiz., § 12 2 1 1, and starts the machine.
Afterwards he presses the analysis key 1, the key
C— and the keys for the amount 722 1 and starts
the machine.

In about two seconds the machine then carries
out the following work:

entries

1. the voucher is automatically numbered and
stamped with the number of the type, the symbol
C— for decrease of cash, date, amount, the ope-
rator’s indentification mark, the number of the
debit and credit accounts, see Fig. 4;

2—3. the same entry has been printed on the
debit and credit accounts, Fig. 5;

4. the same entry has been entered in chrono-
logical order on the journal list, locked up inside
the machine, see Fig. 6;

calculations

5. at the same time the previous total amount
of the journal entries and the debit and credit
totals have been increased by the amount of the
voucher (122: 10). Further the previous total
assets, the difference between the assets and liabi-
lities (surplus), the previous working result (net
profit) and the previous total amount of the cash
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Fig. 5. Account cards.

At the same time as the voucher has been stamped entries have been made on the account cards, when repairs account has been debited
and cash account credited. The voucher numbers in the debit and credit printers are of different types, so as to eliminate mistakes between
the debit and credit entries.
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This list, which is kept locked up in the machine, is stamped ot the
same time as the voucher and the account cards and gives a check
on the registrations made by the machine.

have been reduced by the amount of the voucher,
and finally the previous total of the loss-causes
has been increased by the same amount.

Financial Report.

Fig. 7 illustrates an example of a financial re-
port. The examination of such a report, which
can be supplied by the machine at any time inde-
pendenty of the accounting and through the re-
cording of the vouchers only (one easily con-
trolled stamping on each voucher), gives infor-
mation regarding the amounts which the capital
and result figures must have on account of the
transactions recorded within a certain period and
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X ux Fig. 7. Financial report.

During October 1933 the vouchers 2348—4100 haove been registered

through the machine. A separate addition of the journal list shows

the same total, $ 530 000, as given by the total turnover counter of
the machine.
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which are described in the vouchers, the numbers
of which are indicated in the report. As can be
seen the amount of capital difference (D), which
is the difference between assets and liabilities,
must be equal to the amount of the working result
(R), which is the difference between profit causes
(income) and loss causes (expenditure), so that
the machine in this respect is self-checking.

This report which contains only the totals of
capital and result factors and the turnovers, pro-
vides an absolute check of the balancing of the
books, which is carried out as usual, based on the
individual accounts. Fig. 8 illustrates a concent-
rated balancing of the books, which contains:

in the first column the names of the assumed
number of factors;

in the second column their identification sym-
bols;

in the third and fourth columns the trial balance
taken from the accounts;

in the fifth and sixth columns the balances of
the capital factors (balance sheet);

in the seventh and eighth columns the balances
of the result factors (profit and loss account).

The amounts entered are assumed to refer to
the same accounting period as those of the finan-
cial report shown in Fig. 7. On a comparison it
is seen in what manner the totals (7—¢), given in
the financial report by the machine, correspond to
and act as a check upon those of the account-ba-
lancing report.
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Fig. 8. Account-balancing report.

The totals 1—9 given in this report correspond to ond are checked
by those of the financial repor:.
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AUTOMATIC
FIRE-ALARM

by A. PARSCHIN,

Technical Department,
Telefonaktiebolaget L. M. Ericsson,
Stockholm.

In most cases, destructive fires have been started
by a small flame which could easily have been
extinguished if it haod been discovered in fime,
The lapse of a few minutes before the extin-
guishing work is commenced is usuvally of de-
cisive importance.

The greater number of conflagrations occur in
the night hours, mainly because of the greafer
possibility then of the fire being allowed to take
a good hold before it is discovered.

The best means for detecting an outbreak at an
early stage, and therefore the safest protection
against loss of life and property from conflagra-
tions, is found in efficient automatic fire-alarm
installations, particularly those with arrange-
ments for automatically calling the fire brigade.

With fire-alarm installations which automati-
cally call the fire brigade reliability is of parti-
cular importance. While they must give alarm
without fail, there must be a certain guarantee
against false alarm due to faults of any kind in the
system.

Such plants should in addition be provided with
apparatus which indicates automatically fault sig-
nals to the fire station. When the functioning of
the system is disturbed by causes other than fire,
special fault signals are sent out automatically
and immediately to the fire station by this appa-
ratus.

An installation for automatic fire alarm with
automatic signalling to the fire station is com-
posed of the following parts:

signalling contacts — thermo-contacts for auto-
matic signalling and press buttons for manual
signalling, auxiliary fire-alarm boxes,

alarm board with apparatus for the electric su-
pervision of the system, testing the condition of
the system, reception of alarm and fault signals,
connection of local alarm and fault-signalling ap-
paratus, and for antomatic fault and alarm sig-
nalling to the fire station,

alarm apparatus,

main fire-alarm boxes and fault-signalling me-
chanisms,

current supply.
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Signalling Contacts.

Thermo-contacts are mounted in the ceiling of
each room to be protected, to the number of at
least one thermo-contact for each 40 m® of floor
space. They should be divided into groups, each
group containing a maximum of 30 contacts
within a definite section of the building.

The thermo-contacts of each group are con-
nected in series in a separate loop, and all loops
are connected to the alarm board.

The auxiliary fire-alarm boxes for manual
alarm signalling, Fig. 1, are fixed on walls and
mnserted in the loops in series with the thermo-
contacts in the rooms. One auxiliary fire-alarm
box for testing purposes should be mounted beside
the alarm board. The auxiliary fire-alarm box is
composed of a press-button switch with two break
contacts fitted in a metal cover. The press button
is guarded by a thin glass disc to be broken when
alarm is given.

Two-wire loops are used in the fire-alarm sys-
tem described below. Consequently the thermo-
contacts have two normally closed contacts which
are inserted one in each branch of the loop. Ther-
mo-contacts of such design were described in the
Ericsson Review No 1, 1934.

In normal position the two branches of the
loop are permanently under supervision by a
closed-circuit current. When fire occurs and a
thermo-contact is actuated by the heat, its two
contacts are opened and the current is interrupted
in the two branches of the loop, fire alarm thus
being given on the alarm board.

When line faults occur, such as rupture of one
of the branches, short circuit between the branches
and insulation faults, fault signal is given on the
alarm board.

The apparently complicated arrangement with
two-wire loops and double thermo-contacts has
many important advantages, of which the follow-
ing are worthy of mention:

1. the thermo-contacts operate in a simple and

Fig. 1.
Auxiliary fire-
alarm box,
Type TH 401.

X 3
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reliable manner: they contain contacts for the
closed-circuit current with all acting parts super-
vised by this current; the thermo-contacts con-
tain no normally open contacts and no resistances;

2. in case of a fire, if one of the two contacts
of a thermo-contact should not be actuated, a
signal will still be transmitted to the alarm board
by the other contact, at least as a fault signal,
which is better than no signal at all;

3. on rupture faults in one of the branches, the
loop continues to function for fire alarm as a
single-wire loop;

4. the number of relays and relay contacts
which transmit the alarm and fault signals to the
alarm board is reduced as far as possible, giving
increased reliability and simplification of operation.

5. perfect safety is ensured against false alarm
on intermittent rupture or on incomplete rupture
in a thermo-contact circuit. Intermittent rupture
and incomplete rupture in a circuit may occur —
generally after the plant has been in service for
a long time — when a screw contact gets loose,
a soldered contact is broken or a conductor has
become corroded. Such a rupture in a thermo-
contact circuit, which in the case of single-wire
loops may easily cause false alarm, will in the
case of two-wire loops always cause fault signals;

6. the lines to the thermo-contacts need not be
such as are used for lighting current but cables
such as are used for telecommunication plants may
be employed without the perfect functioning of the
system being affected. This causes considerable
reduction in the first cost of which the cost of
line construction forms the greatest part.

For the connection of the thermo-contacts a
special type of cable is used, composed of two-
wire lead-sheathed telephone cable with a braiding
impregnated with minium or paraffin.

For the connection of remote thermo-contacts
to the alarm board multi-conductor cables of a
special design are used. Each conductor in these
cables is covered with tinfoil tape outside the cot-
ton braiding, and these conductors are joined to
a cable along with one or more bare tinned cop-
per conductors. The cables are lead sheathed and
are covered with a minium-impregnated braiding.
On installation the bare conductors of these cables
are connected with the lead sheath and with
the earth terminal of the alarm board. This ar-
rangement has the advantage that leakage signal
is obtained automatically on the alarm board im-
mediately insulation faults occur in the cable.
Also on short-circuit between two conductors un-
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der the same tension leakage signal will be given,
as in this case the conductors must come into
electrical contact with the tinfoil tapes and,
through these tapes and the bare conductors, with
the earth terminal of the alarm board.

Alarm Board.

The alarm board, Fig. 2, should preferably be
mounted on the ground {floor in a light and dry
room (not a workshop or store), where there is
always some person and where it will be easily
accessible for the fire brigade.

Beside the alarm board there should be in-
structions for the operation of the plant and a
clear list of the various sections, preferably in the
form of drawings illustrating the areas of the
various sections.

The alarm boards are made in two sizes, ac-
cording to the number of loops to be connected
to them. The alarm boards for up to 10 sections
are made for an operating tension of 12 V DC
and larger types for 24 V.

At the top of the alarm board there are two
DC signalling bells which ring on alarm and fault
signals. The alarm board has terminals for the
connection of additional signalling bells.

The optical signalling equipment of the alarm
board, which shows the nature of the signal and
from where it comes, consists of lamps, two for
each type of signals to ensure perfect reliability.

On the top part of the instrument panel there
are the section lamps, two for each loop. When
alarm or fault is given from a loop the corres-
ponding lamps light up and indicate from which
section of the building the signal has been given.

Below the section lamps there are the three-
way section switches. Under normal conditions
when the loops are without fault these switches
are in horizontal position. After the reception
of a fault signal the relay contacts of the loop
are switched over for provisional operation by
throwing the switch handle downwards; the sec-
tion lamp will then go out, the fault signalling
on the alarm board will cease and the right lamp
in the row between the measuring instruments,
the line-fault lamp, will light up. This lamp will
be lit as long as any of the section switches is not
in home position. For provisional switching after
the reception of an alarm signal, the switch handle
is thrown upwards, which will render the alarm
contacts of the relays in question idle.

The switches are compulsory acting in their
three positions. For instance, when a loop dis-
connected after alarm has been completely or
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partly repaired, a fault signal will be received,
and this signal will not cease until the switch
has been thrown in the corresponding fault or
home position.

The lamps with the large windows indicate, the
left with a green window »fault», the right with
a red window »fire»,

The switches below these windows are (from
left to right):

one three-way alarm-bell switch, which is used
for the disconnection of the alarm bells following
alarm signals (right position) and for connecting
these bells when testing the bells (left position).
The signalling lamp on top of the switch lights
up when the alarm bells ring and when they have
been disconnected by means of the switch;

one two-way fire-alarm-box switch which is
normally in left position. On automatic or ma-
nual signals from the main fire-alarm box or on
rupture in the supervisory circuit of the release
magnet, the fire-alarm box lamp above the switch
lights up and fault or alarm signal is given. For
provisional switching of the system the switch
is thrown in right position; the signalling lamp
will then go out, the signalling will cease and
the fire-alarm-box fault-lamp to the left below
the switch will light up. When the fire-alarm box
has been wound the fire-alarm-box lamp will light
up anew and fault signal will be given. The
system is returned to normal position by restoring
the switch;

one three-way earth-testing switch with the
handle normally in central position. By throwing
this switch in left or right position the voltmeter
of the alarm board is connected between earth
and the positive and negative pole respectively of
the operating battery; on insulation faults in the
system the voltmeter gives a deflection the extent
of which depends on the resistance and position
of the fault. If there is heavy leakage the earth-
signalling lamp above the switch lights up and a
fault signal 1s given. Provisional switching is
obtained by throwing the switch in left position;
the fault signalling will then cease but the earth-
signalling lamp will remain lit.

The tension of the batteries is measured by
means of the woltmeter, which is connected for
measuring by means of press buttons in the
middle of the lower part of the panel. The current
consumption of all thermo-contact loops is in-
dicated on the ammeter.

Between the measuring instruments there is the
winding crank of the fault-signalling mechanism as
well as a release press-button which is used for ma-
nual release of the mechanism on testing. Above the
press button there is, between the fire-alarm-box
fault and line-fault lamps, the supervisory lamp
of the fault-signalling mechanism which is con-
nected to a signalling bell when the mechanism
has run down after a fault signal has been given.

Below the measuring instruments there is a
four-way battery switch with a knob. In two of

08 Fig. 2. Alarm board, Type TH 883/20.

Left, back view; right, front view.
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the positions the one or the other ot the batteries
is switched on for service, and in the other two
the spare battery is in addition switched on for
charging, in which case the supervisory lamp
below the switch will light up.

The fuses for the batteries, for the thermo-con-
tact loops and for various groups of alarm and
signalling apparatus are fitted on both sides of the
battery switch. The fuses for the charging are
fitted on the backplate,

The press buttons in the bottom right-hand
corner are intended for disconnecting the auto-
matic release of the fire-alarm box and the fault-
signalling mechanism on testing the system. They
are arranged so that on closing the door the
pulled-out buttons, if any, are pressed by the
door, which will switch on the automatic release.

In the bottom left hand corner there are two
test buttons, by means of which it is ensured on
testing the alarm board that the alarm and fault
relays are operating perfectly.

Alarm Apparatus.

For local alarm signalling powerful electric
gongs are usually employed. Such a gong, Type
RA 3001, is shown in Fig. 3. One such gong
should be mounted out of doors.

The number of alarm gongs is determined by
local conditions. If their number is large, they
are divided into several circuits with separate
fuses arranged in such a manner that a fault in
one of these circuits does not affect the rest of
the system.

Main Fire-Alarm Box and
Fault-Signalling Mechanism.

For the automatic transferring of the alarm
and fault signals to the fire station in towns
where there is an electric fire telegraph, main fire-
alarm box and fault-signalling mechanism are
used.

The main fire-alarm box consists of a fire-
alarm box connected to the fire-telegraph system,
usually Type TH 371, Fig. 4, or TH 351, pro-
vided with release magnet and supervisory con-
tact. The fire-alarm boxes are fitted with telephone
equipment, by means of which telephone commu-
nication is easily obtained with the fire station.

The signalling mechanism of the main fire-
alarm box has its contacts inserted in the fire-
alarm-box loop of the fire telegraph in series
with the fire-alarm boxes in the streets. The
signalling mechanism is usually wound, and for
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signalling to the fire station it is released either
by hand or automatically. Manual signals are
given, as from street fire-alarm boxes, by pulling
a handle, Type TH 371, or pressing a button,
Type TH 351. For the automatic release from
the alarm board the signalling mechanism is pro-
vided with a remote-control magnet which releases
the mechanism when its armature is attracted.

The signalling mechanism has a number disc
with a series of cogs arranged according to the
code of the fire-alarm box. During the running
of the mechanism the number disc turns 4 times
round, and by means of its cogs it actuates the
contact device of the signalling mechanism, so
that for each revolution a series of current im-
pulses corresponding to the code number of the
box are sent out to the fire station where they
are recorded on the alarm board.

For electrical supervision of the condition of
the signalling mechanism it is fitted with a super-
visory contact which is closed when the mecha-
nism has been wound and is opened when the
mechanism has run down.

The supervisory contact and the winding of the
release magnet are connected in series with the
battery of the alarm board over a high-resistance
relay. In idle position, when the mechanism has
been wound, this circuit carries a feeble current.
The relay is kept energized but the magnet cannot
attract its armature and release the mechanism.
On alarm the winding of the relay is shunted

Fig. 3.
Alarm gong,
Type RA 3001.
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in the alarm board which will
increase the current through
the magnet so that it releases
the signalling mechanism and
a signal is sent to the fire sta-
tion. After the signalling has
terminated, the
contact of the signalling me-
chanism is opened. The re-
lay remains energized as long
as the mechanism is not wound
and by means of its contacts
it gives a signal on the alarm
board. A similar signal will
be obtained on ruptures in the
junction lines or in the wind-
ing of the magnet.

The
chanism 1s of a type similar
to the mechanism of the fire-alarm bhox and
connected in series with this latter to the
fire station. It has a special number disc which
sends signals to the fire station, these signals
being entirely distinct from the alarm signals.
When faults occur in the system the fault-sig-
nalling mechanism is released automatically and
sends out a fault signal to the fire station.

The main fire-alarm box is mounted immedia-
tely beside the alarm board, and the fault-sig-
nalling mechanism inside the alarm board.

In places where there is no fire telegraph, the
alarm and fault signals are transferred to the fire
station over junction circuits, e. g., over rented
telephone lines, and in this case the fire station
is equipped with suitable receiving devices for
separate indication of alarm and fault signals
respectively.

Current Supply.

As current supply for the operation of the
system two storage batteries are used, each of
12 V for alarm boards of up to 10 sections, and
of 24 V for larger installations. These batteries
are connected for service alternately. The battery
which is kept as a reserve is connected to the
alarm board and is used as a current supply for
a fault-signalling bell and a fault lamp. According
to the prescriptions the batteries of the alarm
board must not be used for other purposes.

The batteries should have such a capacity that
each battery can feed the system for 14 days. The
batteries are changed every 7 days and the battery
disconnected is charged immediately.

The batteries are charged from the lighting
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Fig. 4.

Main fire-alarm box, Type TH 371.

mains. For charging from DC mains series re-
sistances are used, and rectifiers for AC mains.

Operation.

A simple diagram of the Ericsson system for
automatic fire alarm with two-wire loops is
illustrated in Fig. 5, in which the system is shown
in idle position, all circuits carrying closed-circuit
current being drawn with heavy lines. In order
not to complicate the diagram only two loops with
double thermo-contacts are shown, and all equip-
ment for switches and charging and testing has
been left out.

Idle Position.

In idle position the conductors of the loops
carry closed-circuit current and the following cir-
cuits are formed: the negative pole of the work-
the inner
the middle
winding of LFR, branch a of the loop, external
winding of the fault relay ZZR, branch & of the
winding of LFR
loop

ing battery WB, the ammeter

the positive pole of the work-

ing battery WB.

The alarm relay LAR of the loop keeps its ar-
mature attracted.

The fault relay LFR has three windings: the
inner winding has a considerably lower resistance
than the middle and external windings. The wind-
ings are dimensioned so that inner and the exter-
nal windings cooperate and compensate the mag-
netization of the middle counteracting winding,
and consequently the relay will not attract in idle
position,
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The relays LAR and LFR have in idle position
one open and one closed contact each.

All normally closed contacts on the alarm re-
lays LAR are connected in series in a supervisory
closed-circuit in which an alarm relay AR1, com-
mon for all loops, is inserted. The normally open
contacts on the relays LAR are connected to a
common alarm relay ARz, and on alarm they
connect this relay in series with the section lamp
of the loop in question.

Two common fault relays, the closed-circuit re-
lay FRr1 and the open-circuit relay FR2 are con-
nected in a similar manner over contacts on the
fault relay LFR.

The release magnet of the fire-alarm box AR
and its supervisory contact are connected in series
with the winding of the supervisory relay ABR
and carry closed-circuit current. On account of
the high resistance of the relay the closed-circuit
current is limited to a few milliampére, so that the
release magnet cannotattract itsarmature. The fire-
alarm-box relay 4ABR however keeps its armature
attracted and the contacts of the relay are open.

A similar supervisory circuit and a supervisory
relay FSMR are provided for the fault-signalling
mechanism FSM.

Contacts in the fire-alarm box AB and the
fault-signalling mechanism FSM are inserted in
the public fire-alarm-box circuit ABL.

For the signalling of leakage faults in the sys-
tem there is an earth-fault relay ER, which is
inserted between the negative pole of the ope-
rating battery and earth.

For connecting the big alarm gongs AG on
alarm signals the alarm board has a separate
relay AGR with large contacts.

For the local signalling of line faults and alarm
there are two signalling bells which ring both for
fault and alarm, and in addition two pairs of
lamps, two, D, for fault signals and two, F,
for fire-alarm signals. The bell B2 and one of
the lamps are connected to the battery which is
in reserve at the time.

Alarm Signalling.

When fire occurs in a room protected by ther-
mo-contacts, these are actuated by the rising tem-
perature, and when a certain limit is exceeded one
or more of the thermo-contacts will give automa-
tic alarm-signals since their contacts are opened
and break the current in the two branches of the
loop. The alarm relay LAR of the loop will become
dead and release its armature. By the switching
of the contacts of the relay LAR the current
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system.

A ammeter ES

AB main fire-alarm box F

ABL olarm-box line FR1, FR 2 fault relays

ABR  alarm-box relay FSM_ fault-signalling mechanism

ABS  alorm-box signallinglamp FSMR fault-signalling-mechanism

AG alarm gong elay

alarm-gong relay FSMS

earth-leakage lamp
fire-signalling lamp

Al alarm-gong lamp
AR 1, AR 2 alorm relay

r
fault-signalling-mechanism
amp

3 LAR line-alarm relay
B1, B2 signal-bells LFR line-fault relay
D fault-signalling lamp R8 reserve battery
ER earth-leakage relay 1c thermo-contact
WB  working battery

through the relay 4R7 will in its turn be broken
and the current is closed through the relay AR2
in series with the indicator lamp of the section;
this lamp will then light up and indicate from
which section alarm has been given.

Over contacts on the relays AR1 and ARz the
signalling bells Br and Bz are switched on as
well as the fire-signalling lamps F and the alarm-
gong relay AGR, and the winding of the fire-
alarm-box relay ABR is shunted. The alarm gongs
AG will then be switched on and start ringing.

The release magnet of the fire-alarm box will
release the fire-signalling mechanism, thus send-
ing a fire signal to the fire station. After the
signalling has ceased the supervisory contact in
the signalling mechanism will be opened and
consequently the relay ABR will be prevented
from attracting until the mechanism of the
fire-alarm box has been rewound. Over a contact
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on the relay ABR the lamp ABS is switched on,
and this lamp indicates on the alarm board that
fire signal has been sent out to the fire station.
Alarm from an auxiliary fire-alarm box is gi-
ven by breaking the glass disc and pressing the
press button. The current through both branches
of the loop in question will then be broken, and
in other respects the alarm is given in the same
manner as automatic alarm from a thermo-contact.
When alarm is given from the main fire-alarm
box AB to the fire station, the local acoustic and
optic signals of the system are switched on in the
following manner: after the signalling mechanism
of the fire-alarm box has run down its super-
visory contact is broken, the fire-alarm-box relay
ABR will become dead and over its contacts it
connects the lamp for fire-alarm-box signal ABS
in series with the fault relay FFR2, which is ener-
gized and in its turn connects, among others the
signalling bell B2, and in addition the fire-signal-
ling lamps F and the alarm-gong relay AGR which
attracts and switches on the alarm gongs AG.

Fault Signalling.

On rupture of a line belonging to a thermo-
contact loop the balance in the fault relay LFR
of the loop is disturbed and the relay attracts its
armature after which the fault relav FRr is re-
leased and the relay FR2 energized. This latter is
then connected in series with the section lamp which
indicates in which loop the fault has occurred.

The signalling bells Br and B2, fault lamps D
over contacts on the relays FRr and RF2 are
switched on and at the same time the relay of the
fault-signalling mechanism FSMR is shunted;
this latter is released and switches on the lamp
FSMS. The magnet of the fault-signalling me-
chanism releases and a fault signal is sent to the
fire station.

On short-circuit between the two branches of
a loop (in two-wire cables without tinfoil tape)
the external winding of the fault relay LFR is
short-circuited and the balance in the relay is
disturbed by the current being considerably in-
creased through the external winding, which has
a low resistance, and the current through the
counteracting middle winding, which has a high
resistance, being reduced to a fraction of the nor-
mal intensity. The relay attracts its armature and
in other respects the fault signalling is carried
out in the same manner as on ruptures.

On short circuit simultaneously with single-
Wire rupture in a loop the balance in the fault
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relay of the loop is disturbed so that the relay
will be energized and a fault signal will be sent
out as described above.

The crossing of the wires in a loop may occur
when loops are connected to the alarm board,
when thermo-contacts are exchanged or when a
faulty loop is repaired. When attempts are made
to put such a loop in service a fault signal will
be given on the alarm board as described above
so that the fault cannot remain unobserved. In
regard to all these faults it should be observed
that they do not prevent the giving of fire alarm
from the loop in question, whether occurring be-
fore, during or after the alarm signalling. A faulty
loop is not disconnected but is switched over for
provisional operation, and alarm signals from this
loop will be received in the same reliable manner
as from a faultless loop before and after the
switching,

In all circuits carrying closed-circuit current,
relays with high resistance are connected next to
the negative pole of the battery, and consequently
on sufficient leakage to earth somewhere in the
system current will flow through the earth-fault
relay ER, which is connected between the negative
pole of the battery and earth. When this relay
is energized the fault relay FR2 will be inserted
in series with the earth-signalling lamp ES which
will light up.

Over contacts on the relay FR2 the fault-sig-
nalling lamp D will be switched on as well as
the bell Br, and the relay FSMR will be shunted
so that the release magnet of the fault-signalling
mechanism receives heavier current and releases
the mechanism. The relay FSMR releases its
armature and connects the bell B2 and the indi-
cator lamp FSMS.

Rupture in the supervisory circuit through the
release 'magnet of the main fire-alarm box is
signalled in the same manner on the alarm board
as if manual alarm han been given from the box.

On breakdown of the current supply from the
working battery all closed-circuit relays release
their armatures, and the signalling bell B2 and
one of the fault lamps, which are fed from the
spare battery, indicate the fault.

On abnormal drop in the operating voltage a
fault signal will be given by the fault relay FR2
which is supervised by closed-circuit current and
is adjusted so that it will release when the ope-
rating voltage sinks below a certain limit. The
other equipment of the alarm board will continue
to function in a perfect manner at this low voltage.
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NAME-CALLS IN
TELEPHONE SERVICE

by A. LIGNELL,

former Director of Telephones, Stockholm.

In this article an arrangement is described which
up to the present has been used only in the
Swedish telephone system, viz., the possibility
of calling large subscribers by names instead
of numbers. Such name-calls have gained much
ground in Sweden on account of the consider-
able advantages derived by the subscribers
having name-calls, by the other subscribers and
finally by the telephone service.

In Sweden it has for a long time been possible
to call subscribers by name instead of by number.
In small exchanges — up to 300 subscribers —
name-calls are always permitted, operators being
obliged to know the names and numbers of the
subscribers in exchanges of this size. Only in
exchanges of more than 300 subscribers are num-
ber-calls obligatory. In certain cases name-calls
may, however, be permitted for large subscribers
in these exchanges also.

The greatest advantage derived from name-
calls in telephone service lies in the ease and com-
fort afforded to all subscribers in the system by
employing instead of the number the name of a
subscriber, in many cases abbreviated to the com-
monly used form. To keep the long numbers of
a large telephone system in mind is difficult and
uncertain, and experience has shown that it is
often responsible for errors in dialling, causing
incovenience not only to the calling party but still
more to the subscriber who is troubled by a faulty
call. Looking up numbers in the bulky directories
of large telephone systems will always involve
considerable time and a certain trouble, however
well arranged the directories may be and even if
they are easily accessible.

In Stockholm there are at present about 300
subscribers with name-calls, and the total traffic
to these subscribers was 42 316 330 calls during
1932, representing 13.6 % of the total traffic
which amounted to 312051000 calls. Conse-
quently, about every seventh call in the Stockholm
no-charge area was ordered by a name-call with-
out the need of consulting the directory. Conse-
quently each subscriber in the system has nearly
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the same advantage as if he had a separate teie-
phone by means of which he could come in con-
nection with each of these 360 name-call subscri-
bers by pressing a button, without the necessity
of keeping any numbers in mind or using the te-
lephone directory. The subscriber having a name-
call will consequently furnish a certain ease to
the subscribers calling him, and this ease is of
course in its turn an advantage to the name-
call subscriber. Name-calls will have a certain
advertising value, but as all large subscribers have
the possibility of arranging for name-calls, the
name-calls will in this respect be of minor im-
portance. What the editor of one of the greatest
daily newspapers of Stockholm thinks of the
name-call facility may be of interest. He ex
pressed the following opinion:

»My opinion is that a name-call is a necessity
for a daily newspaper, and I cannot understand
how we should manage if the Board of Tele-
graphs did not furnish the subscribers with this
facility. The name-call has not only a certain ad-
vertising value — this is one of the less important
advantages — but it gives the public a great com
fort in its connection with an enterprise with
which it has and must have much to do. It i
true that a great many subscribers can keep 2
certain number in mind with which they have
connection very often. But the major part of
the persons calling a great daily newspaper con
sists of persons who have no regular connection
with the paper. To these belong occasional cor-
respondents and all persons addressing the paper
on advertising matters, particularly for small ad-
vertisements concerning things for sale, rooms
to let, etc. It would cause no small inconvenience
to all these persons to look up a number each
time in the directory, and a certain risk of errors
in the calling would be inevitable. The use ot
name-calls contributes to reduce the number of
faulty calls and saves time. Consequently, the
name-call 1s of great advantage to the paper.
which would certainly not be so well furnished
with news nor have so many business opportuni-
ties if the public had not this great facility of
rapidly and without trouble coming into connec-
tion with the paper, thanks to the name-call. The
daily papers are now used to a great extent as
information offices by the public wanting all kinds
of particulars: the results of sport events, the age
of a princess, scores in cards, etc. For these per-
sons also it is certainly a great advantage to have
the facility of communicating rapidly with the
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paper and to get an answer without delay. I will
not enter into the matter of the advantage of the
name-call to the paper in these cases. It is possible
that many of our staff wish that the public had
more difficulty in obtaining connections so that
the enquiries might become fewer and not so dis-
turbing to our work.»

This shows the importance which a great daily
newspaper attaches to the name-call from the
point of view of the public and consequently also
for the paper. The same opinion of the use-
fulness of the name-calls to the public has been
civen by chambers of commerce, banks and de-
partment stores.

Name-calls are, however, only useful in enter-
prises with heavy telephone traffic. On account
of this a certain size for the subscriber’s telephone
installation has been prescribed as a condition for
being allowed a name-call in Sweden; this size is
expressed as a required minimum charge per
guarter, and in addition there is a separate name-
call charge. The police, the fire brigade and the
ambulance service have free name-calls, however.

The charge for name-calls in the Swedish tele-
phone system is:

|
dussbier of sbict: | minimum charge name-call charge
bers in the exchange | Periquartes P/ qUATEr
| | Sw, Kr., Sw. Kr.
3oI— 300 150 — 25—
501— 1000 200! — 25:—
| 1001— 1500 200! — §0: —
| 1501— 2000 250: — 30t —
2001— 3000 250: — 75:
3o001— 4000 400: — THE—
4001— 5000 400: — 1oo: —
5001 — 10000 600: — 100:; — |
10001 — 20000 8oo: — Got— |
over 20000 1 000: -— 200! ~- |

The number of name-calls and lines for traffic
o name-call subscribers and the income from the
separate name-call charge in Stockholm for the
years 1925—1933 is shown in the curves, Fig. 1.

Name-call subscribers in Stockholm are State
and municipal institutions, all great daily news-
papers, most of the hotels, all banks, great depart-
ment stores and business enterprises, etc.

A few examples of name-calls in Stockholm are
shown below:

Dagens Nyheter: one of the greatest daily
newspapers in Stockholm,

Posten: the Post Office with departments,

Handelsbanken: the bank Svenska Handels-
banken,
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N. K.: the departement store Nordiska Kom-
paniet,

L. M. Ericsson:
Ericsson,

Grand Hétel, etc.

Telefonaktiebolaget T.. M,

In small exchanges with manual service the
name call service is a matter of memory to the
operator, simplified by the name-call subscribers’
lines in the multiple being joined to groups of
jacks indicated by the name-call in question. As
a rule clear lines are selected by means of visible
testing. In large systems having manual service
and many exchanges, the name-call subscribers’
lines for incoming traffic may with advantage be
centralized to a separate name-call exchange as
has been done in Stockholm. For calls to a name-
call subscriber from a subscriber connected to a
manual exchange the name-call exchange is a
junction exchange, to which the A-operator finds
a clear order wire by means of selectors. Sub-
scribers connected to automatic exchanges are
connected to the name-call exchange by dialling
the digit 0, and a clear operator and a clear cord
circuit in this exchange are automatically se-
lected. On calls to the name-call exchange the
reply o0 is given by a photo-electric talking ma-
chine as soon as the operator’s headset has been
connected; the reply can be heard both by the
calling party and the operator. The lines to the
name-call subscribers are grouped in the multiple
in alphabetical order according to wording of the
name calls. The jacks of the multiple are collected
in groups of 5 lines with visible testing for each
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NEW ERICSSON
EXCHANGES
DURING 1934

In 1934 the following automatic telephone ex-

changes on the Ericsson system with 500-line se-
lectors have been put into service:

S
T

place exchange lines
| " . =

i T X ua The telephone exchange in lzmir, Turkey.
| Stackholm, Sweden Kungsholmen (extension)| 6 ooo
| Lidings, Sweden Skiirsiitra 500
| Lidingd, Sweden Brevik 500 Ericsson Telephones [Ltd, London—DBeeston,
| Stockholm, Sweden Esselte, PABX 200 | 7 7 i
| Stockholm, Sweden Vattenfallsstyrelsen, PABX 200 have supplied during the year the following ex-
i Swckholm, Sweden |E”C‘*“"“ PABX 220 changes, constructed on the Strowger system:
| Gothenburg, Sweden Driitselkammaren, PAB\ 120
| Tampere, Finland | 33500
| Tripolis, Libya | main exchange (extension) 500
| México D. F., Mexico 'e\parlado (extension) 500 :
l Tacuba, Mexico | (extension | 500 | place exchange lines
| Christiansand, Norway | (extension) 500
| Warsaw, Poland | Zielna (extension 10 000
| Lublin, Poland 2 000 London Canonbury 4 300
| San Sebastidn, Spain (extension) 160 London Central | gzo0
| Tzmir, Turkey | (extension] 250 Dorking | | 1100

Cargiyaka, Turkey ‘extension ) 6o Peterborough 1 300
group.. Each multiple strip, see Fig. 2, contains  exchange, ¢. g., by dialling one digit, the provi-

15 lamps in the top row serving as testing and
supervisory lamps, in the next row a designation
strip for the name-calls, and in the bottom row
15 jacks. The lamps and jacks belonging to one
line are placed one above the other.

In large automatic telephone systems where the
subscribers can come in connection with their own

| %g?.?ﬂﬂ%.&ﬂﬁ_ll?lﬂ? ®.'Qta?m;em® 64
080830 00000 00000
X 1302 Fig. 2

Multiple strip for name-call subscribers.

Top, testing and supervisory lamps; middle, designation strip; below,
jocks; in the same row as the designation strip, test keys.
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sion of a separate exchange for the name-calls
is not necessary. This has the advantage that the
name-call subscribers’ lines with the necessary
PBX device can remain in the exchanges to which
they have been connected according to the ex-
change areas. Separate working positions will
then be required in each exchange, provided with
ordinary key sets, or still better with a device
permitting the switch-over to the name-call sub-
scribers by pressing one button. The buttons in
these working positions are marked with the
name-calls in alphabetical order. An operator in
these positions will without difficulty be able to
handle oo to 800 calls an hour. This arrangement
will probably be used on the forthcoming moder-
nization of the Stockholm name-call exchange.
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Starting and
Time-Keeping
Apparatus for
Race-Courses

Electric starting and time-
keeping apparatus has during
recent years been introduced
on race-courses, and Telefon-
aktiebolaget L. M. Ericsson
has designed a new system
for these purposes which is
described in this article.

The first installation on this
system has been made recent-
ly at the trotting track at
Sundsvall, Sweden.

Racing has always been very po-
pular and racehorse owners as well
as the public have always empha-
sized the importance of accurate
starting and time-keeping apparatus.
Large sums are involved in bets on
the totalisator and the results
pend naturally on the perfection of
the start.
of runners are mostly estimated from
their performances in previous races

In addition the chances

and for this reason exact time-keep-
ing is required.

Time-keeping may be complicated
In trot-
ting races, for instance, handicapping
is in multiples of 20 m. Consequent-
ly the horses do not start from a

by the nature of the race.

single line but from several separate
lines at a distance of 20 m from
each other. Under these conditions
it is difficult to ensure that the hor-
ses all start at the same moment,
if the old method of starting by
means of a flag is used. Nor can
the time-keeping be accurate when
the time check is started manually
from the judge’s box at the moment
the flag is seen to fall.
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Electric starting and time-keeping
apparatus is becoming more and
more general, has
begun the manufacture of such ap-
paratus on the system employed in
the installation recently made at the
Sundsvall trotting track in Sweden.

and Ericsson

Design.

Around the course, which is one
kilometre in length, poles have been
erected at each side of the track, at
intervals of 20 m. The poles at the
outer edge of the course, Fig. 1, have
been provided with a protective net
and a hook for fastening one end of

Fig. 1 and 2.

Left, pole with starting cpparatus; right, pole with protective net; between the

View of the Sundsvall race-course.

a rubber cord. The poles at the in-
ner edge of the course have been
provided with arrangements for fit-
ting a starting apparatus, which by
means of a plug can be connected
to a jack at the bottom of a con-
necting box fitted to the pole; this
connecting box is connected to a
cable which is laid round the cour-
se connecting all the inner poles.
The ends of the cable are connected
to a starting central. At each of
these poles in addition to the jack
for connecting the starting appara-
tus, there is a jack for connecting a
portable telephone instrument, which
in turn is connected to an automatic
private exchange.

X 5301
Starting poles.

poles, the

starting cord stretched across the track.

165



X 7066

Left, front view showing loudspeaker orifice and pin for tripping the starting cord ; right,

Each starting apparatus, Fig. 3,
which is portable, is composed of a
starting relay and a loudspeaker,
fitted in a case with arrangements
for fixing the apparatus on the
poles. The starting relay is a power-
ful two-magnet relay. The armature
is fitted with a spring, so sturdy
that the relay cannot attract but still
keep the armature attracted after it
has been pressed down by hand. On
the front of the relay there is a pin
which can be turned forwards and
When the armature lies

attracted this pin, which is for hold-

downwards.

ing the rubber cord, goes through
a hole in it and is thus kept locked,
The loudspeaker is of Svenska Ra-
diobolaget’s manufacture, Type Ed6p.
On the bottom of the startig appa-
ratus there is a button

press by

means of which the relay can he
short-circuited.

On the course there are two boxes,
one for the judges and one for the
course stewards. From the former
the starting and time-keeping is con-
trolled and from the latter the com-
petitors are watched during the race.

In the course stewards’ box there
is fitted a 400 W amplifier
supplied by Svenska Radiobolaget
for transmitting gramophone music
to six Marconi loudspeakers. Instead

of a pick-up, a wireless receiver

as

can be connected to the amplifier for
distributing sporting news, ete. to
the loudspeakers. By means of a
switch the apparatus can be switched
over to act as an amplifier to a
microphone placed near the secretary
in the course stewards' box. At the
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Fig. 3. Starting apparatus.

and loudspeaker.

amplifier there is always one man
whose duty it is to put on the gra-
mophone or switch over the ampli-
fier, according to orders given by
the secretary over the telephone. The
full output of the amplifier not being
for the above-mentioned six
loudspeakers, the loudspeakers of the

used

starting apparatus could also be con-
nected.

In the Jower part of the course
stewards’ box there has been install-
ed the necessary 24 V, 108 Ah, bat-
tery for the operation of the system,
as well as a charging plant.

The

starting central, Fig. 4, placed in

system is controlled from a

the judge's box. The central is com-
posed of a switchbord in which has
been fitted a talking machine for no-
tices of 20 seconds’ duration of the
has
detail in the Ericsson Review No 2,
1934. On top of this there is a
panel with a main switch for the
switch for
microphone, talking machine or gra-
mophone to the amplifier, and press
buttons for the starting apparatuses

type which heen described in

system, a

connecting

and for signalling by means of a

bell, Type RA 5000, which has
been mounted on the roof of the
course stewards’ box. On the top

part of the panel there are super-
visory lamps indicating the position
of the central. For time-keeping
there is a chronometer with electric
starting and stopping devices, and
at the side of the swichboard there
are jacks for connecting a micro-
phone and supervisory loudspeaker.

back view, open, showing starting relay

The distance between the starting
central and the amplifier of this sys-
tem being too great (170 m) for
direct switching from the starting
central of the various facilities of
connection to the amplifier, a panel
was mounted in the course stewards’
box fitted with signalling lamps, a
buzzer and a switch. When the
the starting central is
thrown, e. g., in the position »micro-
phone», the corresponding signal-

switch of

ling lamp on the panel in the course
stewards’ box lights up and the buz-
zer gives a signal. The man operat-
ing the amplifier carries out the
necessary switching, and a lamp
marked »microphones lights up in
the starting central when the switch-
ing has been carried out and the
microphone has been connected to
the amplifier.

LA X NN N

X 3303 Fig. 4. Starting central.
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Functioning.

Before the start of the races the
main switch at the starting central
of the system is turned on. The
talking machine is thereby started
and runs until the races are over.

At each handicapping place to be
used, a starting apparatus is fixed
to the pole provided for the pur-
pose. A button marked »starting
relays» is pressed at the starting
central, whereby a start-preparation
relay will be attracted and becomes
locked. Over this relay current is
switched on to a relay for heavy
current, which, when attracting, clo-
ses current through the starting re-
lays connected in parallel.

At each starting place a rubber
cord is stretched to the starting ap-
paratus from the pole on the oppo-
site side of the track. The rubber
cord is laid round the pin of the
starting relay, and the armature is
pressed so that the pin becomes
locked and keeps the rubber cord
stretched. The track is 20 m wide
and the cord when unstreched is
about 7 m long, so that it must be
stretched to three times its initial
length.

The talking machine is connected
to the amplifier by the winning-post
umpire throwing the switch of the
starting central in the position stalk-
ing machine». When everything is
ready for the start, a press buttom
marked »sstarts
central. A relay will then attract
and prepare the connection of the
loudspeakers to the amplifier. When
next time the talking machine comes
in starting position a contact in it
is actuated mechanically, and this
contact closes current through a
connecting relay for the loudspeakers
over a contact on the above-men-
tioned relay. Each starting appara-
tus and the Marconi loudspeakers

is pressed on the

then repeat the command of the
talking machine, »one — two —
£0»,

Simultaneously with the command
»gos the talking machine actuates
an adjustable contact which closes
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X380 Fig. 5. Diagram of electric starting and time-keeping installation.

A main amplifier
B photo-electric receiver
O switching panel

current through a relay. This relay
breaks the current through the start-
ing relays, closes the
through the starting magnet of the
chronometer and through a pendu-
lum relay for bells in the totalisator
building which ring to indicate that
the race has started and no more
bets can be taken.

current

When the starting relays become
dead, they release their armatures
and the pin around which the rub-
ber cord is fastened is released. The
pin is pulled forward by the cord
which slips off and flies across the
track against the protective net of
the pole to which its other end is
fixed, leaving the way clear to the
competitors.

The starting relays can also be
rendered dead by pressing a button
marked sfalse start» at the starting
central, or a press button on the
bottom of a starting apparatus. This
facility of releasing the rubber cords
is used, for example should a horse
run away before the start.

When
run out
automatically, which breaks the cur-
rent through the relay connecting
the loudspeakers with the amplifier.
Consequently the
disconnected until the talking ma-
chine is ready to begin anew.

In front of the judge's box there
are two projectors with the corres-
ponding photo-electric receivers and
amplifiers. All apparatus is mount-
ed on a frame of angle-iron bars
with a cover of sheet-iron. On the

the talking machine has
it actuates a third contact

loudspeakers are

R wireless receiver and microphone amplifier
S starting central
T photo-electric talking machine

opposite side of the course there
are two mirrors, one above the
other, which reflect the rays from
the projectors to the receivers. Thus
four rays are formed, one on top of
the other, and these rays form the
winning-post line.

When the race is near its end the
judge starts a telegraph apparatus
in the judge's box. At the same
time the stopping magnet of the
chronometer is connected to a con-
tact on the relay of each of the
photo-electric amplifiers. When the
first horse passes the winning-post
and one or more of the four rays is
interrupted, current is  closed
through the stopping magnet of the
chronometer which stops. At the
same time the magnet of the tele-
graph apparatus receives a current
impulse, and a mark will be ob-
tained on the telegraph tape. As each
succeeding competitor passes the
winning-post the judge presses a
morse key, so that for each compe-
titor a mark is obtained on the tele-
graph tape. When the last compe-
titor reaches the winning post, the
telegraph apparatus is stopped; the
tape is then torn off and placed on
a special scale on which the diffe-
rence in time between the winner
and the other competitors can be
read. The time of the winner is in-
dicated by the chronometer with an
accuracy of 0.1 seconds. The tele-
graph tape moves at a speed of 3
cm per second, which allows of very
accurate time readings.

§. Nilsson.
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Testing Thermo-
Contacts in a
Burning Building

In the beginning of this year
Telefonaktiebolaget L. M.
Ericsson received on invita-
tion to test thermo-contacts
the
fire-technical tests in a burn-
ing building,
to be carried out in connec-

in course of certain

which were

tion with the annual meeting
of the Swedish Union for Fire
Protection.

This invitation was gratefully
accepted, particularly as it
had been desirable for a long
time to test thermo-contacts
in a fire.

The tests are de scribed in
the following, which is re-
printed by courtesy of»Brand-
skydds, July 1934.

xn
¥om
X

0/t34 56780

X 3276

Fig. 1. View of the building used
for the tests.

Top, plan of the garret; below, plan of the
ground-floor room.
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For
fitted

the old barn was
with partition
Fig. 1.

spreading

tests an
walls, floors
and doors, In order to
render the of the fire
as natural as possible, the rooms
were furnished in the same manner
In the
garret bad been placed a lot of rub-
bish such as wood cases, shaving,
boards, old pieces of furniture, etc.

as ordinary living rooms.

such as is usually found in many
such places.

Three thermo-contacts were fitted
in the garret at the points @, b and
¢. Various types of thermo-contacts
were used. At a a bimetallic ther-
mo-contact, Type TH 857/03, was
placed, one contact spring of which
had been adjusted for 35° C and
the other for 70° C. At b and ¢
melting contacts, Type TH 850, had
been placed and these contacts had
been adjusted for an alarm tem-
perature of 70° C.

At the point d in room 3 on the
ground floor four different contacts
had
other on a wooden plate in the cei-
ling, Fig. 2; there were 1 bimetallic
contact, TH 857/03, with one con-
tact group adjusted for 35% C and
the other for 70° C, 2 melting con-
tacts, Type TH 8350, both adjusted
for 70° C, and 1 bimetallic contact
of waterproof design, Type TH
859/o1, with one contact group
adjusted for 35° C and the other for
70% C.

Each of the four melting contacts,
Type TH 850, was connected to a

been mounted alongside each

Fig. 2. Thermo-contacts after the fire.

press
The spring groups of the various bi-
metallic contacts were connected to
one button each, and consequently
10 groups in all were connected to
the alarm board. The groups were
connected to the press-button set in
the order in which the alarm was
expected.

An alarm board, Type TH 98o/or,
was used for the testing, the alarm
board being altered for the tests so
that it would be restored automati-
cally if the interrupted loop was
short-circuited. This alteration was
made only to simplify the operation
of the system.

As soon as a signal was received
on the alarm board, indicating that
a contact had been actuated, the cor-
responding button in the press-button
set pressed whereby the ac-
tuated contact group was shunted
and the alarm board restored to home
position, so that the signal could be
received when the mnext -contact
group was actuated.

The tests were carried out in se-
parate stages, fire being first lit in
the garret, and when this fire had
been extinguished fire was lit in
room 3, and after this had also been
extinguished fire was lit in room 2.

In Test 1 fires were lit at three
different places in the garret. The
fires were set in wood cases filled
with saw-dust, pieces of wood and
rubbish, The positions of the casesare
indicated in Fig. 1. At the moment
when the fire was lit a seconds clock

button on a press-button set.

was
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was started. As signals were re-
ceived from the various contacts,
these were disconnecetd at the alarm
board by means of the press buttons
and the time was noted.

In Test 2, which was carried out
in room 3, the fire was made by
flooding part of the floor with petrol.
The petrol was poured out in the
middle of the floor beneath a large
table about 1.5 m square and then
set alight. The table prevented the
flames reaching the contacts direct.
The time check was carried out in
the same manner as in the previoud
test.

From the alarm times of the con-
tacts obtained on the tests, see the
table below, it may be seen that in
hoth tests the first signal was re-
ceived a very short time after the
fire had been started, and that there
was very small difference in time
between the signalling of the con-
tact springs adjusted for 35° C and
70% C. This is of particular interest
for the fire that was set in the
garret, since the spread of this fire
must be considered very similar to
what is the case with most garret
fires, and since it is shown that the
alarm times of the contacts at the
temperature in question does not
appreciably retard the signal in spite
of a difference in adjustment of
35° C.

Of the placed in the
garret the one placed at ¢ was ac-
tuated last, due to the fire being
set at a greater distance from this
contact than from the others. The

contacts

Testing Thermo-Contacts

difference 1n time was however only
72 seconds. If the work of ex-
tinguishing the fire had been started
at this time only, or even 5 minutes
later, the spreading of the fire, in
spite of the amount of combustibles
present, would not have been so
great that it could not be rapidly
extinguished by means of ordinary
bucket squirts.

In Test 2 it was found that the first
contact gave alarm after 14 seconds.
The second contact gave alarm after
20 seconds, and the remaining con-
tacts gave alarm so soon after each
other that no exact time could be
fixed for the separate contacts. The
last contact gave alarm after 27 se-
conds. In this case also we see that
a contact adjusted for the lower
temperature gave alarm only shortly
before the contacts adjusted for the
higher temperature, this in respect
of thermo-contacts without water-
proof cover. Regarding thermo-
contacts with waterproof cover, the
test gives the same results. The
functioning of this contact was some-
what delayed in relation to the
others, because of the contact being
enclosed.

When reference is made to a tem-
perature at which a thermo-contact
is to be actuated, it will seem na-
tural, particularly to persons who
are not intimately aquaintetd with
the subject, to adjust the contacts
for an alarm temperature which is
only a few tens of degrees above
the ordinary room temperature, so
that the contacts may function as

in a Burning Building.

Test 1. Garrel,
i Place and Type ‘ a: TH 857/o3 'l::THSsoic: TH 850
| Adjusted for € ..... ssovasesesrsnssses 35 70 70 70
_n.larm aft.er s_c;:_ands_ _‘_ 2_7 35 48 99 _

Yest 2. Ground floor, room 3.

Type ! TH 857/03 \TH 850 TH 8505 TH 839/01

| .adjusted for °C............ 35 E 70 70 ! 70 35 | 70
I alarm u.f-a-er s_econds e 14| 20 ‘ —r ‘ =3 1‘- —! ‘ 27 |

! The alarm times of these contacts cou

Id not be definitely determined since they

were actuated immediately after each other in 20 to 27 seconds.
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soon as possible when fire occurs.
If it could be ensured that the tem-
perature in the protected rooms could
be kept at a normal level all the
year round, there would be no objec-
tion to using contacts adjusted in
this manner. Only exceptionally
does the temperature remain con-
stant and in many places great va-
riations occur. If in such cases
thermo-contacts adjusted for a tem-
perature of 10° C above normal
were used this would cause false
alarm signals from the installation.
It is however desirable to avoid
this since repeated false alarm sig-
nals will reduce confidence in the
system with the result that the
system may be completely switched
off. According to existing prescrip-
tions in Sweden for automatic fire-
signalling installations thermo-con-
tacts may be used with an alarm
temperature 50° C above mnormal
room temperature of about 20° C.
This margin, which may seem rather
great, has been fixed with the object
of avoiding false alarm signals.

As may be seen from the test
figures, compared with the time at
the disposal of the fire brigade be-
tween the recording of the alarm
signal and the latest moment when
work to extinguish the fire must
begin, the difference in time between
the sending out of the alarm from
35° € and 70° C contacts is so
small that it can be disregarded.
Since melting contacts are far
cheaper to manufacture than bime-
tallic contacts which can be adjusted
for various temperatures and alse
considerably cheaper than differen-
tial contacts, it is possible for an
installation of a certain cost to have
a much larger number of melting
than of contacts of other
types, and thus a more efficient pro-
tection will be ensured.

contacts

The tests now carried out show
conclusively both the rapidity with
which the thermo-contacts are ac-
tuated and that the alarm is given
at so early a stage that it is pos-
sible to extinguish the fire by simple
means. This has also been proved
in fires which have actually oc-

curred. G. Bergh.
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Fire-Signalling
and Police-
Telephone
Installation
in Colombia

The city of Armenia in Colom-
bia placed an order with
Telefonaktiebolaget L. M.
Ericsson for a combined fire-
signalling and police-tele-
phone system which has been
delivered recently, in addition
to an auvtomatic telephone
installation.

The
boxes and equipment for the police

system comprises 20 street

and fire stations. The public can
call the fire brigade from the street
also

By
flash-light signals from

boxes and these signals are
received in the police station.
means of
lamps at the street boxes it 15 pos-
sible from the police stations to call
policemen patrolling or stationed in
the streets, and by means of tele-
phones in the boxes these can put
with

themselves in communication

the police station. The calling lamps

EN CASD DEINCENDIO
ROMPE EL CRISTAL
APRIETE EL BOTON

FSPERE A L0S BOMBEROS

X 3273
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at the boxes are also used as night
illumination and can be switched

on and off from the police station.

Street Boxes.
The
with the main

street boxes are connected
distribution frames
of the telephone exchange over one
pair each in the primary cables of
the telephone system, and from there
they are connected with a relay bay
in the police station over two-wire
lines in a separate cable.

The boxes, Fig. 1, are similar to
Type TH 351 with a press button
behind a glass window for giving

alarm signals. Instead of signalling

Fig. 1. Street box with microtelephone.

View of Armenia.

mechanism there is a resistance in
the box which is connected between
the two

that a

conductors of the line so
loop is formed, this loop
the
station by a closed-circuit current.

being supervised from police
A relay is inserted in series with
the resistance. The resistance and
the relay are connected to a recti-
fier unit in such a manner that either
the relay or the resistance are dead
according to the direction of the
A lamp on

top of the box is connected to the

closed-circuit current.

mains over the contacts of the relay.
The resistance and the relay are
mid-point tappings.

provided with

X 5160
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X374 Fig. 2. Relay bay in
the police station.

When this tapping is connected to
earth, alarm signals are received in
the fire and police stations.

Equipment in
the Police Station.

As stated above, all incoming lines
from the street boxes are connected
to a relay bay in the police station,
Fig. 2. This bay contains two super-
visory relays for each line, one of
which is inserted in each branch of
the line. The one which is inserted
in the positive branch is a closed-
circuit relay which is normally ener-
gized. The other which is a two-
step relay is normally released. The

ERICSSON REVIEW

positive pole of the battery is con-
nected to earth, and in addition to
the normal position there are four
different combinations of these re-
lavs to be taken into account.

1. The closed-circuit relay releas-
ed, the two-step relay released: rup-
ture or the positive
branch;

2. the closed-circuit relay released,
the

step: alarm 5

leakage in

two-step relay energized one
(earth connection over
1 300 ohm resistance);

3. the closed-circuit relay releas-

ed, the two-step relay energized two

steps: leakage in the negative
branch;
4. the closed-circuit relay ener-

gized, the two-step relay energized
one step: short-circuit or telephone
call.

In Cases 1 and 3 the relay con-
tacts will switch on current to a
fault bell and to a fault lamp which
is fitted in the supervisory relay
corresponding to the line in question.

In Case 4 a call signal is received
in the telephone exchange of the
police station.

In Case 2 an alarm bell is switch-
ed on and in addition an alarm relay
the calling line;
This
selector moves step by step and when
the position where the

corresponding to
this relay starts a selector.
it reaches
energized alarm relay is connected
a press button with magnetic release
and belonging to the calling line is
released in the exchange. The press
button is normally in pressed posi-
tion and when it is released, current
is switched on to two alarm lamps
connected in parallel in the exchange,
these alarm lamps indicate the box
from which alarm has been given.

The risk of false alarm has been
practically eliminated. The only pos-
sibility is that leakage occurs in the
negative branch of the line, and this
over a resistance of between 500
and 2 o000 ohm.

The telephone exchange, Fig. 3,
has jacks and calling lamps for 20
alarm lines, 7 local lines, 1 line for
direct communication with the fire
station and 2 lines for junction traf-
fic with the automatic exchange,
dial and 5 cord circuits.

The exchange has in addition one
press button for each alarm line for
the transmission of flash-light sig-
nals to lamps at the boxes. Signals
can be sent out over one or several
lines at a time. The flash-light sig-
nals

are produced by a pendulum

relay which at intervals

alters

regular

the direction of the closed-
circuit current on the lines the press
buttons of which have been pressed.

For switching on and off the night
illumination of the boxes there is a
main switch, by means of which the
closed-circuit current over all lines
can be shifted.

In addition to the direct line for
telephone communication between
the police and fire stations there is
a two-wire junction line between
these places for the transferring of
alarm signals. In the relay bay of
the police station there is a relay
for closed-circuit supervision of this
line and in addition relays for the
automatic alarm
signals from the police station to the

fire station.

transferring of

Equipment in
the Fire Station.

In the fire station there are, in a
signalling box, Fig. 4, two relays
— closed-circuit relay and indicator
relay — inserted in series between
the two wires of the junction line.
The relays are connected to a recti-
fier in such a manner that normally

(continuved on page 183

a8 Fig, 3. Telephone
exchange in the police station.
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Subscriber's
Amplifying Set

Telefonaktiebolaget L M.
Ericsson has recently designed
a telephone instrument in a
bakelite cover of the standard
type which contains an amp-
lifier. This instrument, which
can be connected to LB, CB
and avtomatic telephone sys-
tems, is designed for use in
those cases where the sub-
scriber is hard of hearing
and, since the outgoing
speech can also be amplified,
on lines with inferior trans-
mission properties.

In recent years great interest has
been devoted to telephone instru-
ments with amplifying devices. Se-
veral designs have been put on the
market, but in all types the ampli-
fication has been limited to the in-
coming speech while there has been
no amplification of outgoing speech.
These instruments have been design-
ed particularly for persons more or
less deaf. It may however be as-
sumed, e. g., for lines in out of the
way districts, that the transmission
needs to be improved also in systems
where amplification is
In such cases the am-

otherwise
unnecessary.
plification of the incoming speech
only is not sufficient, the outgoing
speech also calling for amplification.
It has still proved most practical to
provide amplification in the subscri-
ber’s equipment proper, and a sub-
scriber’s amplifying set with adjust-
able amplification, both incoming
and outgoing, fulfils the require-
ments also in cases where the sub-
scriber is not hard of hearing.

For this purpose Ericsson has
designed a subscriber’s amplifying
set, Type DP 100 for automatic
systems, Type CP 100 for CB sys-
tems and Type AP 100 for LB sys-
tems. It amplifies both incoming
and outgoing speech, as can be seen
from the diagram, Fig. 2. The in-
coming line is switched over when
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Fig. 1.

Left, instrument box with microtelephone, dial and volume control; middle, amplifier valve;
right, inset with amplifier.

the handset is lifted, from a bell
built into the wall fitting in CB and
automatic systems
magneto telephone in LB systems, to
the built
into the instrument. This transfor-
mer serves also as a grid transfor-
mer for the valve amplification of
the incoming speech, and at the grid
of this valve it is terminated by a
continuously variable logarithmic po-
tentiometer of 0.5 megohm. The dif-
ferential transformer is balanced by
a stepwise variable resistance con-

or an ordinary

differential transformer

nected in parallel with a condenser.
The earphone is connected direct to
the anode circuit of the valve.

The microphone is fed from the
filament battery and is loaded with
a resistance over which the micro-
phone transformer is connected. The
secondary winding of this transfor-
mer is provided with tappings for
the regulation of the outgoing ampli-
which is carried out by
soldering to various tags the grid

fication,

conductor leading to the amplifier
for outgoing speech. This
valve is connected with the mid point
of the differential transformer by
means of an anode transformer.

valve

The two valves are of Marconi
manufacture, Type L 11.

The voltage for the valves is
supplied by dry-cell batteries built

into a separate battery case from

Telephone instrument with built-in amplifier.

which a cable leads to the wall fit-
ting. In the battery case there are
a 1.5 V battery, for microphone
supply and filament current, and a
60 V battery, for anode and grid
voltage. When the handset is re-
placed all tensions are switched off
at the common pole.

For CB and automatic systems the
wall fitting contains a bell with a
condenser. In LB systems a wall
fitting of the usual type is used and
the bell with its condenser is re-
placed by an ordinary magneto tele-
phone with bell and magneto for

(continued on page 185)

f2 4

Xm0 Fig. 2. Diagram of

subscriber's amplifying set.

1 microphone transformer

2 amplifier valve for outgoing speech

3 amplifier valve for incoming speech

4 grd potentiometer

5 anode transformer

& hook switch

7 line balance

8 differential transformer

@ terminals for connecting a dial

L, Lz line terminals,

Aq, Anterminals for connecting a bell or a
magneto telephone instrument,

ERICSSON REVIEW



Electric
Indicators

Among the few remaining
anachronisms in this scientific
age, the crude methods em-
ployied for the display of
numerical information in a
readily changeable form must
be accorded a prominent
place. Stock exchange quota-
tions are still written in more
or less illegible figures on
dusty blackboards, and train
departure times are generally
displayed on dials half hidden
at intervals by the man who
sets them. Hand operated to-
talisators are common on our
racecourses, advertising signs
are assembled laboriously
from loose letters, and even
our cricket scores make their
belated appearance upon
swinging iron plates.

In telephone exchanges, it
has been the practice for
many years to display the
numbers of certain telephone
calls to the operator auto-
matically under the control
of readily reset electro-
mechanical devices.

Ericsson Telephones Ltd, Lon-
don-Beeston, have now desig-
ned a new system for numeri-
cal indicators, where experi-
ence gained in the range of
telephony has been applied.
The new indicators are sui-
table for stockbrokers, job-
bers, railway companies,
totalisator operators, adver-
tisers and all who are inte-
rested in the display of vari-
able data to the public.

Ever since the totalisator became
popular, numerical indicators con-
sisting of groups of electric lamps
lit in selected combinations have
been familiar objects to many people.
Although such indicators are prob-
ably unequalled in their own field,
their comparatively heavy current
consumption and the fact that they
are not readily adaptable to small
sizes prevent their universal adop-
tion.

ERICSSON REVIEW
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Indicator board mounted

Ericsson, London, has developed a
new system of numerical indication
which avoids these objections and
enables figures of almost any size
from about one inch upwards to be
displayed. Although the new Ericsson
indicator can be applied with success
to the electric totalisator, the fact
that no power is consumed except
while the figures are actually being
changed renders it suitable for use in
a much wider field. Accompanying
this article are
large installation for indicating cur-
rent quotations of stocks and shares,
but the system is equally applicable

illustrations of a

to railway platform arrival and de-
parture indicators, other
cases in which it is required to dis-
play variable information to the
public at a minimum of cost and
effort.

and all

Indicator Unit.

In its simplest form, the indicator
is built up from units designed to
display at will any one of 10 digits.
Other types capable of dealing with
12 different characters, and even
with a complete alphabet, will be re-
ferred to later.

Attempts have been made in the
past to accommodate the
figures which it is required to dis-
play upon the edge of a circular
drum. Obviously, the diameter of
such a drum must be large compar-

various

in a stockbroker's office.

ed with the size of the figures, and
is is therefore impossible to display
scveral of figures close to-
gether. In order to avoid this diffi-
culty, the drum has been discarded
in the Ericsson indicator in favour

an

rows

of endless flexible band upon
which the figures are printed in bold
type. As the display surface is per-
fectly flat, the figures on adjacent
indicator units do not tend to mask
one another, and
which a complete indicator board
can be satisfactorily viewed is very
wide.

the angle from

Fig. 1 shows a typical indicator
unit. In this example, the band has
12 sections, for each of the
numerals 0 to g, one blank section,
and one section occupied by a spe-

one

cial flexible joint in the band. A
great deal of care has been devoted
to the selection of the best kind of
material for the band and the most
suitable method of joining it to en-
sure long life and easy movement.

Tests have proved that the most
easily read figures are those in
white on a black ground, and this is
the standard type. When it is re-
quired to distinguish one set of
figures from another, best
colour for the second set is a rather
vellowish orange. Any other colours,
and also black figures on a white
ground, can, of course, be supplied
if required.

the
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X 13 Fig- 1
units can be
assembled into blocks, Fig. 2,
For
stock exchange quotations, blocks of

Ericsson indicator
of any
number.

desired displaying

4 or 5 are usually required, the
particular arrangement of the indi-
cators and the marking of the bands
being dependent upon the way in
which the stock in question is quot-
ed. For train departure and arrival

indicators, 4 units — 2 for the hours

and 2 for the minutes are neces-

sary; for sminutes lates indicators,
2 units, and so on.

A feature of all Eriesson indica-
tors is their interchangeability. Any
block of indicator units can be rea-
the indicator
board and replaced by a new block
without affecting the operation of
other units or interfering with the

dily removed from

wiring. To provide this facility, the
electrical conductors leading to each

Indicator unit.

X 1386

indicator unit are terminated at jack
contacts of standard telephone pat-
tern, the various connections being
made automatically when the unit is
placed in position. In the common-
drive system, special provision 1is
made to ensure that the mere placing
of a block of indicator units in posi-
tion brings them into proper rela-
tionship with the rotating shaft.

Fig. 3 shows a large indicator
installed by Ericsson in a stockbro-
ker's office. This indicator displays
separate »buys and »sell» quotations
for each of 264 stocks at the same
time.

The dimensions of a complete in-
dicator are naturally determined by
number

the of individual figures

and their size. Owing to the fea-
tures of design already mentioned,
the number and size of the figures
that

can be displayed approaches

X 5164 g.
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3. Stock-quotation

indicator board.

Fig. 2. Block of indicator units.

very closely to the theoretical maxi-
mum for the space available.

By way of example, the indicator
shown in Fig. 3 displays over 2 300
figures each 1!/ in. high, the area
actually occupied by the display sur-
faces of the blocks of indicator units
being sq.it. These fi-
gures can easily be read at a dist-
ance of 4o ft. Although for small
indicator
advantageous to
use of a standard size, it may be

about 77

numbers of units it 1s

naturally make
taken as a general rule that there
is no technical difficulty in con-
structing indicators for figures of
any height irom one inch to one foot.

The number of different indica-
tions carried by a single indicator
unit is normally ten, or eleven if a
blank position is required. Special
units for the display of larger num
bers of characters can, however, be
supplied ; thus, a single unit can be
supplied for the pence figures in
price  quotations.  Fractions in
eighths, sixteenths, or other deno-
minations can also be provided for
and it is even practicable to design
a unit carrying all the letters of the
alphabet, and thus to erect a remo
tely controlled sign capable of dis-
playing at will any series of words
within its capacity.

Driving Arrangements.

Two methods, based upon the fun-
damental principles of the two main
types of automatic telephone ex
change, are employed for driving the
indicators. The most suitable type
of drive depends upon such factor
of the figures, the
frequency of operation, the amount

as the size

ERICSSON REVIEW



x 329 Fig, 4. Reverse of indicatorboard,
showing thedriving motorand the common drives.

of space available, and the method of

control required.
In the first, or common drive

system, Fig. 5, a rotating shaft is’

situated behind each row of indi-
cator units, each group of which is
accurately positioned with regard to
rubber rollers carried by the shaft.
These rollers
band on each indicator unit with-
out actually touching it. Each unit
carries a small roller controlled by
an electromagnet, and when the mag-
net is energised the band is nipped
between this roller and one of those
on the rotating shaft. In this way
the band is driven by the shaft un-
til the required position is reached,
when the magnet is de-energised
and the band brought to rest imme-
diately. The shaft can be arranged
to rotate either continuously or only
when it is required to change the
reading of an indicator, the choice

rotate close to the

O

0
9
3

—_—

O P~

X 378 Fig. 5. Detailof indicator board,
showing the rotating driv ng shafts,
being dependent upon the frequency
with which changes are likely to be

made.

In the other system, or individual
system, Fig. 6, the rotating
shafts are dispensed with and each
indicator unit is driven by a self-
contained impulse-driven motor of
special design. These motors, which
have only one moving part and are

drive

extremely simple and robust, drive
the bands by means of small sproc-
ket wheels engaging with perfora-
tions similar to those employed in
cinematograph film.

Each indicator unit carries elec-
trical contacts capable of positively
determining the position of the band
at any time, so that when the appro-
priate control circuit is closed the
band moves forward automatically
until the required indication is
reached and then stops practically
instantaneously. Owing to the very
small mechanical inertia of the band,
only a few thousandths of a second
are required to bring it completely
to rest.

x#81 Fig. 6. Indicator unit for
individual drive.

Controlling Arrangements.

The form taken by the electrical
control circuits depends entirely
upon the use to which the indicator
is to be put, and circuits can be
designed to fulfil any possible con-
ditions required in practice. Erics-
son’s long experience in the design
of automatic telephone circuits and,
more recently, of electric totalisator
circuits, guarantees in any given
case the cheapest and most effi-
cient solution. In particular, novel
methods of using electrical conduc-
tors in combinations instead of indi-
vidually allow us to reduce the
amount of wiring and the number
of contacts required to a minimum,
thereby achieving a considerable
saving in first cost and reducing
maintenance charges to an almost
nominal figure.

Fig. 7 and 8 show a typical con-
trol panel. The group of indica-
tors which it is desired to control
is selected by throwing a key in one
of the horizontal rows, the new in-
dication then being set up by press-
ing the white buttons at the foot of
the panel according to the digits

X lags
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Fig. 7—8. Control panel.
The figure to the right shows how the panel is lifted up for inspection.

X 1.9
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Ericsson Talking
Machines in

ServiceinSweden
and Poland

Photo-electric talking machi-
nes as described in the
Ericsson Review No 2, 1934,
have now been installed and
put in service at several
places.

Eight talking machines have been
supplied to the Swedish Telegraph
Administration, the first of which
was put in service last May in the
Stockholm  name-call  exchange,
where it gives the call number »zero»
of the exchange twice in a second;
the new talking machine has re-
placed a machine of an old type
which had been in service on trial
in this exchange since November
1932. Six other machines have been
installed in Stockholm, Gothenburg
and Malmdé where they repeat the
words seight», »nine», »zero», »who
is speaking», »Gothenburg» and
»Malmo». This eighth machine

time indication, giv-
the minute and
A time indica-

is used for
ing the hour,

every ten seconds.
tion sounds, e. g., »thirteen, twenty-
eight and thirty». This machine was
put in service at the beginning of
October, so that the statistics avail-
able at present cover only about one
week. The number calls answered
by the »time» machine during the
week averaged about 23 000 per day.

In Poland also Ericsson has sup-
plied time-indication machines: one
to Warsaw and one to Lodz. The
Warsaw machine was put in service
on July 1st this year; as with the
Lodz machine, which was put in
service in October, it indicates only
hours and minutes. Statistics from
Warsaw show a remarkably high
number of time inquiries per tele-
phone. On the day of opening
there were no fewer than 36800
calls to the machine, and after 3
months’ service the daily average is
still as high as 26 ooo0.

These figures prove that automa-
tic time-indication machines sipply
an actual need, while at the same
time they can be good sources of
income to the administrations.

- rious starting points:

At present Ericsson has a time-
indication machine in manufacture
for Bergen in Norway. This ma-
chine is to be combined with a talk-
ing machine for short notices, which
will be put in service automatically
when faults occur in the time-in-
dication machine, informing callers
that the latter is out of action.

In addition to the twelve machines
referred to above Ericsson has manu-
factured a machine for notices of
20 seconds’ duration for the race-
course starting and time-keeping
installation described elsewhere in
this issue. This machine was put in
service in August this year on the
Bergsiker trotting course near
Sundsvall, Sweden. The machine
utters the following words which are
repeated by loudspeakers at the va-
stake your
placess, 10 seconds later »ones, 5 se-
conds later »two» and after another
5 seconds »go». As the word »go» is
uttered, the machine closes a contact
which starts the time-keeping clocks
and releases the cords stretched
across the course at the starting
points leaving the course open to
the competitors.

C. Ahlberg.

X 1% Fig. 9. Rotary switch for con-
trol of indicator units.

required. The four white buttons in
the centre of the fourth row of keys
enable any number of the indicator
units in the selected group to be
left unchanged without retransmit-
ting their readings on the numerical
buttons.

Control panels of this type are
employed for the stock quotation in-
dicator, Fig. 3, the indicator and
control desk may be seen together.
Each operator is provided with a te-
lephone over which the quotations to
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be set up on the indicator are re-
ceived, and on each key panel one
row of keys is devoted to the con-
trol of the telephone circuits. In
this installation the control desk is
situated directly in front of the in-
dicator, but there is actually no limit
to the distance between them, the
only connection required being an
electric cable having the necessary
number of conductors. Any number
of indicators can further be con-
trolled in parallel, thereby allowing
the indications to be repeated in as
many places, widely separated or
otherwise, as may be desired.

The whole of the wiring and as-
sociated electrical apparatus con-
forms to the severe standards set by
the British Post Office for auto-
matic telephone exchanges.

The miniature switch shown in
Fig. 9 offers an alternative method
of control. When it is rotated to
any number, as indicated either by

an arrow on the mounting panel or
in a small window through which
only one character is visible at a
time, the indicator at once takes
up a corresponding position. As the
setting can be ascertained at any
time by an inspection of the switch,
this method of control is particular-
ly convenient in cases in which the
indicator is not visible from the con-
trolling point. Sixty-four of these
small switches can be mounted on a
panel only 1 sq. ft in area.

The control circuits are normally
designed to operate with 50 or 100
V DC and a small secondary battery
provides a suitable source of current.
Alternatively, current may be obtain-
ed from any alternating current
supply by means of a suitable trans-
former and rectifier. Alternating
current supply mains are also suit-
able for the motors driving the ro-
tating shafts in the common drive
system. C. W. Wilman.
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New
Measuring
Instruments

Insulation and Fault
Localizer, Type ZA 149.

The set is designed for measure-
ments of resistance and insulation
and for locating contacts between
the conductors or leakage to earth
on telephone lines.

The diagram is shown in Fig. 1.

o B . ’
The ratio — is read direct on the
a

potentiometer P which is graduated
from 0.3 to 3.5. The resistance R
can be varied by means of the switch
S and may be o, 10, 10% 10% 10%,
10% 10° och 107 ohm. The resist-
ance to be measured is connected at
X. The receiver circuit contains
a condenser K and a switch T in
addition to the receiver H. By this
arrangement it is possible to use a
receiver in spite of the set being
fed with DC. As long as any dif-
ference of potential remains between
A and B the condenser K will be
charged. The condenser is short-
circuited over the receiver H by
means of the switch 7. A click
will then be heard in the receiver.
By opening and closing the switch T
and at the same time turning the
potentiometer P, a position of the
potentiometer will be obtained where
no click is heard in the receiver.
The bridge is then balanced, and con-
sequently

X=‘?.¢
a

When measuring resistances and
insulation this formula may be used.
The measuring range is 3 ohm to
35 megohm.

For locating a contact between one
conductor and earth or a contact
between the conductors, a ratio mea-
surement is carried out, and in cer-
tain cases also a calibrating mea-
surement.

ERICSSON REVIEW

X567 Fig. 1. Diogram of insulation
and fault localizer,

Fig. 2 and 3. Diagram of insulation
and fault localizer,

connected for measurement of r e and
insulation.
, b ratio resistances
battery
receiver

earth terminal
charging condenser
decade resistance

ZAR“-IT®@o

When locating a contact between
one conductor and earth the bridge is
connected according to Fig. 2. This
connection is obtained by throwing
the switch O, Fig. 1, into position
J, which will connect the battery to
earth over the earth terminal J.

1f

2R — the length of the line up

and down,

X — the distance to

the fault,

m, — the measured ratio
X .
n— = the ratio between the
the distance to the fault and
the length of the double line,

we get
2 R—X
mp = ———
X
and consequently
2
i
1 4 my

In this measurement the resistance
N, Fig. 2, must be — 0. Should m,
be greater then 3.5 the branches
should be shifted.

In order to facilitate the deter-
mination of n the set is supplied
with a curve, Fig. 4. The corres-
ponding values of m, and n are ob-
tained from the curve a.

As may be seen, n can in this
measurement vary only between 0.45
and 1.54. If n is less than o0.45 the
resistance N, Fig. 2, must be in-
serted and adjusted so that the
receiver is dead. Then

2 R—X
N+ X

m; =

© ted for locating contacts between the
conductors and between a conductor and earth.

P potentiometer

(o] switch with two positions, R
and J

H decade switch

T charging switch

X unknown resistance

and consequently
m N4+ X)=2R—X

After that a measurement is car-
ried out according to Fig. 3 with
the resistance N in the same posi-
tion. This bridge connection is ob-
tained with the switch O, Fig. 1, in
the position R.

1f m, is the measured ratio
b
— we get
a
2R
M= .4;\7
and consequently
2 R
N=—
m,

If this value of the resistance N
is introduced in the preceding for-

x 389 Fig. 4. Calibrating curve for
Type ZA 149.

The corresponding volues of m;, and n are ob-
tained from curve a (i. e, if my = 0.9, n = 1.05).
n is obtained from the curves b when m, and
m, are known (i. e., if my=1.60 and m,=1.25,
the curve m=1.60 is foll d until it int ts
with the ordinate through m =1.25; the n—
coordinate at this goint is the value searched
for, in this case n= 0.195).
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Y@ Fig. 5. Gain tester, Type ZB 151.

mula, we get

X(1+m)=2R (.

and consequently
my — m,
=1
my (1 + m)

In order to determine » by means
of the curve, when m, and m, are
known, the curves b, Fig. 4, are
used,

For locating a contact between the
conductors the same measurement is
carried out. Consequently, if n lies
between 1.54 and o045, only m, is
measured, and when »n is less than
0.45 both m, and m, are measured.
The set
conductor and an auxiliary conduc-
tor, these two being
joined at the far end. The other con-
ductor is connected to the earth ter-
minal J/ of the set.

A detailed description of the me-
thod of fault locating is to be found
in the Ericsson Review No 4 —6,
1930.

The set is supplied in a case of
oak, measuring 260> 125> 190 mm.
The case is provided with a leather
strap so that it can be carried over
the shoulder or on the back. At one
end of the case there is a room for

is connected between one

conductors

attenuation network

i
.

the receiver. The built-in battery
has a tension of 9 V, but when mea-
suring high insulation resistances
this should be replaced by a battery
of say, 100 V. This battery can be
connected outside the set after a con-
necting tag has been removed. The
weight of the complete set including
the receiver and battery is 3.5 kg.

Gain Tester, Type ZB 151.

For measuring the gain of a re-
peater with in and output impedances
800 ohm, e. g, two and four-
wire repeaters, the gain tester, Fig.
5, has been allowing
gain measurements at three different
frequencies, 500, 1 000 and 2 000 cfs,
without the use of an audio-frequen-
cy generator. The design is based
on the principle that when a re-
peater is fed back over a quadripole
of a certain attenuation, the repeater
will start singing when the attenua-
tion of the quadripole is as high
as the gain of the repeater, provided
that the tension fed back to the
grid is of the right phase angle.!

The quadripole over which the re-
peater is fed back consists of a
frequency-controlling band filter and
an attenuation network composed of
resistances, Fig. 6. The filter is a
band filter with the effective band
width about 200 cfs, and by means
of a switch it is possible to place
the band at 500, 1000 or 2000 cfs.
The gain measured will consequently
refer to 500, 1 000 or 2 000 c/s with
an accuracy of + 100 c¢/s. The
effective phase shift within the band
is 180°, and by shifting the branches
an additional phase shift of 180° is
obtained; it is thus sure that at least
one frequency within the band can

of

designed,

t Swedish Patent 73 433.

band-pass filter

eper
lepho ‘_1.
telephone
jack ﬁ-l Soloper 001 _l
r el
- r—]
K 7085
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Fig. 6. Diagram of gain tester.
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- —
M eme we W 0 M me  meepm
v @9 Fig. 7. Effective phase-shift and

attenuation

of frequency-controlling band-pass filter with
band width 200 c/s

always come in the right phase for
the return feed. The bottom attenua-
0.2 mneper for the three
frequency ranges due to a suitable
arrangement of an additional attenu-
ation network.

The attenuation network can be
regulated in 5 steps of 1, 10 steps
of o.1 and 1 step of 0.05 neper.

The attenuation of the complete
quadripole can thus be regulated
from 0.2 to 6.25 neper in steps of
0.05 neper, and consequently there
is the possibility of measuring gain
between 0.2 and 6.25 neper with an
accuracy of 0.05 neper.

The diagram of the gain tester is
illustrated in Fig. 6. The »in» side
of the quadripole is connected to the
output side of the repeater to be
measured, and by then connecting the
souts side of the quadripole to the
input side of the repeater this will
be fed back over the filter and the
attenuation network. The switch is
set for the frequency wanted, and
the attenution network is varied un-
til the singing from the repeater can
be heard in the receiver. The highest

tion is

phase inverter
O
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attenuation which can be in circuit
without the repeater ceasing to sing
indicates the gain.

Fig. 7 shows the effective attenu-
ation and the effective phase-shift
of the filter. The part of the effec-
tive-attenuation curve that corres-
ponds to the phase shift 180° (—go®
to go”) is very straight as may be
seen.

Capacity Measuring Set,
Type ZA 155.

This measuring set is designed for
measuring the capacity and loss angle
of condensers within the range
1 ;l.nF to 10 IIuF. and is suitable
for manufacturers of condensers and
wireless equipment, test rooms, la-
boratories and research institutions.
In principle the measuring set is
designed as a simple Wheastone
Lridge with four branches, Fig. 8.
The objects to be measured, the con-
densers C,, r,are compared in the
bridge with a fix standard conden-
ser C,, which is connected in pa-
rallel with a small adjustment con-
denser C,, with the ratio resistance
R, and the resistance set R, R,
and R,.
of the bridge are only pure resis-
extremely high stabi-
lity is obtained both electrically and
mechanically, since resistances are
the
simplest to manufacture and adjust
and least liable to change with time.

The is carried out
by varying the resistance set R,, R,
and R, and R, until the receiver
circuit of the bridge becomes dead.
We then have

As the variable elements

tances, an

impedance elements which are

measurement

= (G Ot :’zi ol
5
@ C‘ Vg ==
I'l')[((-‘l + C) R, + C; R(‘
By R, being dimensioned so that
five resistances have a very
small inductance, this branch of the
bridge is compensated by the cor-
responding value of C,, so that it
becomes purely ohmic; the factor
C,R, will then vanish, and con-
sequently
lgd, = @ C; rs= m(cl + )R,
When C, 4 C, is constant and
the frequency is given, the set can

L
I

tgd .

its
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&

xmm Fig, 8. Diagram of capacity
measuring set.

C. G dard d with adj t
condenser

Cyx"ry unknown capacity with loss resl e

J earth terminal

Ry variable resistance

R, Ry, Ry resistance set

Rs, Cy ratio r e with comp i

condenser
T feeding transformer

consequently be calibrated direct in
capacity values from R, 4 R, 4 R,
with the exception of a multiplying
factor, and in loss angle 8., which
is obtained from R,.

This bridge has thus two adjust-
ments which with the
sumptions are independent of each
other, the result being that the
adjustment until the receiver circuit
is dead is carried out under heavy
convergency so that both C, and d,
can be adjusted rapidly.

The resistance set R,, R, and R,
is  manufactured with extremely
small inductances and capacities so
that phase angle is practically
zero and does the
adjustment of the loss angle 4,. By
careful electrostatic screening both of
every separate element of the bridge
and of the complete bridge system,
it has been possible to give the set
a compact design, without in any

above as-

its

not influence

X =% Fig 9. Capacity measuring set,
Type ZA"{SS,

way taking from its accuracy. The
current is supplied over the special
transformer T, Type ZF 640, which
has its primary and secondary wind-
ings enclosed in metal screens. The
secondary winding is connected with
its screen. The screen is in addi-
tion insulated with quartz rods so
that its capacity both to the screen
of the primary winding, which is
connected to earth, and direct to the
carth connected cover of the trans-
former is practically free from los-
and is added as a constant
amount to the capacities C, and C,.
By this arrangement the current
supply to the bridge can be ensured
quite independent of capacities to
earth or the direct earth connection
of the generator side. The screen of
the secondary side has been extended
to cover the lower part of one of
the terminals of the condenser C,
and the ratio resistance R,, whereby
the zero capacity of the bridge, i. e.,
between the terminals of the con-
denser C,, is only 1.0 uuF. This
value is also read on the resistance
R, when no capacity is connected
and thus it is always possible to cor-

S¢S§

rect for the actual zero capacity.

The resistances R, and R, are
made as decade resistances in 10
steps, while the resistance R, can be
varied continuously. The resistance
R, has 5 steps which for the reading
of the capacity €, gives multiplying

factors of 1, 10, 100, 1000 and
10 000,

The measuring range is from
about 1 uuF to 111 pF. The

smallest capacity values may how-
ever be read with a far greater accu-
racy thaniuuF, the resistance R,
at the multiplying factor 1 covering
1o uuF as a total and being divided
in 50 graduations. The absolute accu-
racy is for capacities up to 1 pufF
+ 1 unit of the scale value of the
third resistance R,, and, for capa-
cities between 1 and 1o uF, + 2
units. Loss angles can be measured
up to 4 % at 1000 ¢fs with an
absolute accuracy of + o.05 %.
As a standard the set is manufac-
tured with tgd , calibrated at 1000
¢/s, but on request it can also be
supplied for other frequencies. When
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Xm  Fig. 10. Diagram of direct-
reading transmission set.
generator and amplifier valve
valve voltmeter
input transformer
output transformer
condensers
attenuation networks

ting resistance
switch fortransmission (top), calibrating
(middle] and reception (below).
switch for adiustment of the outgoing
level to +1 neper (top) or O neper
[middle] on transmission, or for switch-
ing to terminal level (middle) or through
level [below) on reception.
battery switch
micro-ammeter
switch for oadjusting the measuring
range
calibrating potentiometer

--N- 3

= SoNLAwN~

12
13
14

15
required for measuring very high
capacities or within limited ranges,
special varieties of this bridge can
be supplied.

For the
frequency generator with an output
of a few hundred milliwatt and an
output impedance of about 800 ohm
is required, e. g, Type ZD 1350, as
well as a laboratory amplifier, e. g.,
Type ZF 550 or ZF 555.

The capacity measuring set, Fig.
9, has the dimensions 3853X265{z255
mm, and it weighs complete about
16 kg.

measurement, an audio-

xsms Fig. 11. Direct-reading trans-
mission measuring set, Type ZB 455.
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Direct-Reading
Transmission Measuring Set,
Type ZB 455.

The need of a simple and inex-
pensive portable instrument for the
rapid checking of overall attenuation
and level conditions on a line has
become apparent during recent years,
particularly in countries with a small
number of long-distance overhead
lines for which a complicated mea-
suring instrument is not necessary.
To meet this requirement Telefon-‘
aktiebolaget L. M. Ericsson has de-
signed a direct-reading transmission
measuring set, Type ZB 455. This
instrument can either serve as a ge-
nerator for transmitting zero level
at 8oo c/s on a line or as a level
indicator at 8oo c/s for through
level or incoming level at terminal
stations. It thus replaces the trans-
mission measuring-set, Type ZB 450,
and the audio-frequency generator
in cases where measurements at one
frequency only are sufficient. For
attenuation measurements on a line
two sets, Type ZB 4535, are required.

The set, of which a diagram is
shown in Fig. 10, contains two Mar-
coni valves, Type LP2 and Bz1. The
former, I, operates as a generator
when zero level is transmitted and
as an amplifier on level indication.
The latter, 2, operates as a valve
voltmeter with direct reading of the
level.

When the set serves as a gene-
rator for zero level, the first valve
is fed back over a suitable attenu-
network, 7a, between the
secondary winding of the output
transformer 4, which is tuned for
800 c¢fs, and the primary winding
of the input transformer 3. In
parallel with this attenuation net-
work, 7a, there is connected over the
secondary winding of the output
transformer another attenuation net-
work, 8a and 8b, of suitable design,
and over this the line is fed. The
attenuation of 8a is 1 neper and can
be disconnected when it is desired
to transmit a level of 4 1 neper.
The amplitude of the oscillation is
adjusted by means of the potentio-
meter 15 in the anode circuit of the
first valve, and when the switch ro

ation

329 Fig. 12. Balance simulator,
Type ZB 211.

is in calibration position the line is
replaced by a resistance of 600 ohm.
When the measuring instrument of
the set indicates zero level, the
switch is thrown into transmitting
position, and the line is then con-
nected and fed with zero level of
800 c¢fs.

The grid transformer 3 has tap-
pings arranged so that the set after
being calibrated in the above describ-
ed manner, indicates direct the in-
coming level. The attenuation net-
work &a and 8b should then be ter-
minated with 600 ohm and the line
to be measured be provided with a
termination of 600 ohm by throwing
the switch into receiving position,
that is if the line has not been ter-
minated outside the set or if through
level is measured at a point in the
line.

The indicator is fed with an in-
significant amount of power over
another secondary winding in the
output transformer 4, and in prin-
ciple it is a push-pull connected
diode rectifier. The Marconi valve,
Type Bz1, contains two triode sys-
tems with a common filament, which
allows the push-pull
selected to avoid the occurrence of
harmonics in the generator. The
characteristic curve of the diode has
been straightened out as far as pos-
sible by the insertion of a high re-
sistance ¢ in series with the sensi-
tive DC instrument 13.

The switch 10 serves, as stated,
for switching the set for scalibra-
stransmission» and srecep-
tions. The switch 11 serves for
adjusting the outgoing level to »0

connection

tions,
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A
xum  Fig. 13. Diagram of
balance simulator, Type ZB 211.

neper» or »- I neper» on transmis-
sion, and for switching between »ter-
minal level» and »through level» on
reception.

The indicator instrument I3 is
graduated in neper, from zero level
at full deflection to —1.0 neper at
about 1f; of full deflection. Seeing
that the scale is very crowded for
small deflections it is better to ope-
rate with great deflections as far
as possible, and for this reason the
ratio of the grid transformer can be
increased in steps of 0.5 neper so
that the reading can always be kept
between half and full deflection. The
secondary tappings of the grid trans-
former are connected by means of a
dial switch 74 with six positions
between o and —=z.5 neper. The
measuring range of the instrument
thus lies between zero level and a
level of —3.5 neper. When measur-
ing overall attenuation, zero level is
fed to the line, or, if the line is very
long, a level of 4+ 1 neper. The
measuring range for overall-attenua-
tion measurement is consequently o
to 4 3.5 neper when zero level is
transmitted, and to -~ 4.5 neper
when a level of + 1 neper is trans-
mitted.

The measuring accuracy is greater
than o.1 neper. On transmission the
accuracy is 1 % in respect of the
frequency and 2 9 in respect of
power.

The set is fitted on an iron panel
which is placed in a wooden case,
Fig. 11, measuring with the lid
324204250 mm.

L)
L)
ca x
——
] €1 ) (4] L4
e ; :
b €

a

¥ 529 Fig. 14. Balance simulator,
Type ZB 211,
connected for reproduction of overhead lines.

a C; and C, short-circuited, C, =0

b C4 and C, short-circuited, % =0

¢ C, short-ci-cvited, C3=0; C; connec-
ted between the branches
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Balance Simulator,
Type ZB 211 and ZB 205.

For the accurate balancing of
cable circuits, e. g., for echo-attenua-
tion measurements on delivery tests,
a variable line balance, Type ZB
211, Fig. 12, has been designed,
which with satisfactory accuracy
covers all existing types of loaded
cables and overhead lines.

For a loaded cable circuit we have,
if the leakance is disregarded,

= —
Z: —_ S .
\/C\/I +J'a>L
I

V=)

the inductance per loading-coil

section,

C — the capacity per loading-coil
section,

R — the ohmic resistance per load-

ing-coil section,

w, = the cut-off frequency of the
cable.

For high values of o we get

and this value is reproduced by the
usual Hoyt section B, Fig. 13, which
has the /] image impedance

/o

and the T image impedance real and
independent — Z, within the grea-
test part of the frequency range o
to w,; in view of this the section
can be terminated by R — Z,. The
values of L,, C, and C, are obtained
as multiples of known values of the
inductance and capacity of cable.
The section 4, Fig. 13, corrects the
balance within the frequency range

R .
where — cannot be disregarded and
L

the values of R,, C, and C,, which
are obtained from known values of
Z, w, and R,

B S
g4

TT7

——

xu  Fig. 15. Diagram of
balance simulator, Type ZB 205.

fe—apre e ——
| P i = |
e mme - |

Fig. 16. Two balance
simulators, Type ZB 205,

connected in series for better reproduction of
a line at low frequencies.

X 00

The various elements of R, C,,
L,, etc. are divided into 10 elements
which can be connected and discon-
nected by means of press buttons. It
is possible to extend C,, C,, L,, and
R by the addition of units, so as to
increase the measuring range or im-
prove the reproducing accuracy of
the simulator in certain cases.

For the reproduction of overhead
lines three different types of ba-
lances, Fig. 14, can be obtained by
means of the balance simulator. The

instrument is fitted in a wooden
case, measuring, with lid, 384(384 X
K250 mm.

In addition to the above described
balance simulator, a smaller set has
been designed, Type ZB 203, espe-
cially intended for the balancing of
overhead lines.

The balance simulator, Fig. 135, is
composed of a resistance and a con-
denser connected in series. The re-
sistance is composed of two decade
resistances 10X 10 ohm and 103100
ohm one resistance of 1000 ohm,
i. e, in all 2 100 ohm. The capacity
is made up in a similar manner by
two decade condensers of 103<0.01
uF and 10o.r uF and one con-
denser of 1 wF and one of 2 u#k
i.e., in all 4.1 pwF. It is possible
to extend resistances and condensers
by the addition of units.

If a very accurate reproduction
of a line is wanted two balance
simulators can be connected one
behind the other as shown in Fig. 16.

The balance simulator is fitted in
a wooden case with an iron panel
The dimensions, with lid, are 384X
W 264X 250 mm. )

J. Ljungberg, G. Styrén,
S. Jverby & C. Anjou.
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Hallway
Telephone

The principal reason tele-
phones have not up to now
been more used as hallway
telephones has been the diffi-
culty of designing a suitable
apparatus. The apparatus
previously used for this pur-
pose consisted chiefly of or-
dinary telephone instruments,
by means of which visitors
called from the entrance hall
fo occupants of a building.
It is obvious that it was un-
hygienic to employ such an
apparatus of which the micro-
telephone was used by all
kinds of people, and more-
over it was offen exposed
to damage.

Telefonaktiebolaget L. M.
Ericsson have now designed
a modern hallway-telephone
instrument, which has two
main advanfages: profection
against the entry of hawkers
and canvassers to a building
and protection of the apart-
ments of the tenants.

In a building where a hallway
telephone is installed a visitor, after
passing the street door, presses the

X 3208 Fig. 2.
Supervisory register for burglar alarm.
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press button for calling the porter, below,

button beside the name of the wanted
tenant on the name board. A signal
is then sent out to a telephone
instrument mounted in the apart-
ment of the tenant. The reply of
the tenant comes clearly and distinct-
ly through a loudspeaker fitted on
the panel. The visitor can then ask
to be let in, his speech being picked
up by a sensitive microphone also
fitted on the panel. The tenant, if
satisfied about the visitor, presses
a button on the telephone instru-
ment by means of which the inner
door is opened allowing admittance
to the building.

The hallway-telephone panel, Fig.
1,is as a standard, designed for flush
mounting. It is composed of a chro-
mium-plated front plate, on which
the microphone and the loudspeaker
are fitted. The loudspeaker is of the
the same type as that used for the

alarm
contact

telephone instrument

hallway-telephone panel

Fig. 1. Hallway-telephone panel.

Opposite the names in the register, press buttons for calling the tenants; in the middle: top,

loud ker and microph

moving-coil type with a permanent
field magnet. The microphone, which
requires to be very sensitive in order
to pick up a fairly low speech at
a comparatively great distance, is of
the same type as that used for the
Ericsson loudspeaking intercom. te-
lephone system. The loudspeaker
and the microphone are protected
against touching by a chromium-
plated grid.

On  both
stallations only on the left side —
of the front plate of the panel there
is a name register which is covered

sides — in small in-

by a protective glass screen fitted in
the front plate. The front plate
has hinges at the bottom and a Yale
lock at the top, so that it is possible
to turn down the whole front plate
thus allowing access to the name re-
gister when changes are to be made.
Alongside each name there is a press

supervisory
register

et

k;

i"ﬁu&ﬂjp‘.«%‘—

X 5162

Fig. 3. Diagram of hallway-telephone installation,

with burglar alarm.

CK button for opening the door lock
OK burglar-alarm switch

K button for calling the tenant
P door lock
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button for calling the tenant in
question.

Should the called tenant not an-
swer, the button of the porter may
be pressed and information can be
siven or received.

When the intends to be
away from his flat for a long time
he can by throwing a switch on the
telephone instrument in his flat make
absence known to the porter,
who then throws a switch corres-
ponding to the tenant on a super-
visory register, Fig. 2. If attempts
are made to break into the flat, a
contact built into the door panel,
Type TL 650, i1s actuated, which
causes a bell in the porter’s room
to ring, and at the same time a
drop indicator on an annunciator,
Type RP 130 w, indicates the flat
irom which the alarm has been gi-
A diagram of the installation
is given in Fig. 3.

tenant

his

VEnN.

The telephone instrument in the

tenant’s flat, Fig. 4, has a micro-
telephone of bakelite and a built-in
bell. At the front of the telephone
there is a press button for actuating
the lock down below. The
burglar-alarmswitch is at the bottom
of the instrument so as not to be
conspicuous.

door

The electric door lock is of stan-
dard type.

For the operation of the system
a 4 V storage battery is suitable.
The wiring can consist of 1 mm?
cable of the type used for electric
bell systems, and in new buildings
these cables are usually drawn in
piping under the finishing coat.

The hallway telephone is particul-
arly suitable for large apartment
buildings, where it may be difficult
for a porter to keep watch on callers,
which may at times cause irritation.
In buildings under construction it
will be particularly advantageous to
install hallway telephones as in such

X0 Fig. 4.
Tenant's telephone instrument.

case the hallway telephone system
can be put in instead of the wiring
and bells for an ordinary electric
bell that would otherwise
be necessary. O. Arntyr.

system

|continued from page 171)
the closed-circuit relay is energized;
if the direction of the closed-circuit
current is altered the indicator relay
Is energized instead.

On alarm signals from a box the
junction line is interrupted and clos-
cd at the police station each time
the above-mentioned selector in the
relay bay moves one step. In the
signalling box in the fire station
there

is also a selector which is

X 1987

Fig. 4. Signalling box
in the fire station.
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controlled over contacts on the
closed-circuit relay. On alarm these
two selectors will thus move syn-
chronously.

When the selectors have reached
the position corresponding to the
calling box, a current impulse will
be sent out from the police station
over the junction line in the oppo-
site direction to that of the closed-
circuit current. The indicator relay
at the fire station will then be ener-
gized and close the current through
the alarm relay of the calling box
through contacts on the selector.

The magnets of a printing device,
Type UD 510, are connected in pa-
rallel with the alarm relays so that
the number of the calling box and
the time at which the alarm was
received are recorded.

The alarm relays have mechanical
locking devices and press-button re-
lease, and over their contacts current
is closed to an alarm bell and to
indicator lamps, which indicate the
box from which alarm has been
given.

Any number of alarm signals can
be given simultaneously, and each
of them in its turn will be indicated

and recorded as the selectors move
on.

When all alarm signals given have
been indicated the selectors stop in
home position. Should the synchron-
ism have been disturbed so that the
selector at the fire station stops in
another position than the home posi-
tion this will be indicated by a lamp
in the signalling box. By pressing
a button which closes the current
over the self-moving contact of the
selector, the selector will move on
to home position. If this is carried
out after an alarm signal there will
be no risk of a faulty box number
being indicated. It will then be ne-
cessary to call up the police station
by the telephone from the fire sta-
tion and ask which box has been
indicated.

All apparatus has been made for
an operating tension of 24. The
batteries are composed of 4 Ford
batteries, 212 V. Two of these
batteries are for the police station,
one for the fire station, and the
fourth is on charge in the auto-
matic exchange for replacing succes-
sively the batteries discharged.

S. Nilsson.
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Electric
Hot-Water-

Supply
Apparatus

A|S Elektrisk Bureau, who has
been manufacturing electro-
thermal apparatus for 15
years, has during this period
put on the market a number
of electric cooking and heat-
ing apparatus. The Ericsson
Review has in previous issues,
No 1 and 2, 1933, described
the ALO-REX disc stove and
new types of domestic ranges.
The present article is chiefly
devoted to the REX apparatus
os used for electric hot-water

supply.

The REX apparatus for electric
hot-water supply is made in follow-
ing three types:

outside circulating waterheaters,

immersion-type waterheaters,

hot-water storage tanks.

Outside circulating water-
heaters.

The apparatus, Fig. 1, is compos-
ed of an internal and an external
tube. The internal metal tube has
space for a non-hygroscopic steatite
heating unit which is introduced

X 3382

Fig. 1.
Outside-circulating waterheater.
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from below and connected to the
mains through a watertight connec-
tion box. The external metal tube
is nickelplated on the outside so as
to prevent losses of heat by ra-
diation. The top and bottom consist
of brass fittings.

When the apparatus is connected
to the hot-water tank as illustrated
in Fig. 2 the space between the
internal and external tubes is filled
with water which starts circulating
as soon as the heat from the heating
unit reaches the water.

There is consequently continuous
circulation, the hot water being
forced into the top part of the tank
and the cold water being drawn
in from below into the bottom
of the circulating tube.

The power consumption can be
regulated in 3 heats according to
requirements. Thus a heating unit
for 1 000 W can be regulated down
to 500 W or 250 W respectively.

These circulating tubes are parti-
cularly suitable for hot-water tanks
for more than 100 1, where it is not
possible to fit heating units at the
bottom elements.

The apparatus, of which thousands
have been placed in Norway alone,
is extensively used for hot-water
supply in factories, laundries, large
kitchens and bathhouses.

The circulating tubes are supplied
in various lengths and for various
power consumptions as indicated in
the table below, in which the dimen-
sions A, B and E refer to Fig. 1.

P"D""Ef | diameter
con- B A ; of water |
sump- | design tub
tion mm mm } D
w || e
} I |
500 | |
600 | 480 | 410
7ol 1 |
1000 | 480 | 410 | single | a
1500 | 630 | 560 | wbe | /s
2 000
2 500 | 795 | 725 |
3000 | 935 | 865 | [
ooo | '
| ‘51000 | 805 | 720 : double
-| tube —
_6ooo | gbo | 8735 !_ i e '
7500 | oo | goo | triple
gooo | 975 | 8 | tube |

X 583

Fig. 2.
Outside-circulating waterheater,
connected to water tank.

Immersion-Type Water-
heaters.

The apparatus, Fig. 3, is fitted
with the same type of heating units
and connection boxes as the circu-
lating tubes described above.

The immersion heaters can be
fitted either in the bottom of a re-
ceptacle or on its sides, and are
used both for heating water and for
melting solid matters such as paraf-
fin, asphalt, compound, etc.

The apparatus is fitted with spe-
cial brackets for mounting on walls
of wood or of iron.

The tube is made of metal and is
heavily tinned on the outside which

gives adequate protection against
corrosion.
X 328 Fig. 3.

Immersion-type waterheater,
mounted in water tank,
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The immersion heaters, the power
consumption of which can be re-
gulated in two heats, are manufac-
tured in various sizes as indicated
in the table below, in which the di-
mensions C and D refer to Fig. 3.

power | | |
consump- b | ¢ | design |
tion mm | mm ’ I
W | '
] | |
6oo | 435 | 340
3 S C
1 000 435 | 340 ingl
oo | B | | s
2 000 .
2500 | 735 | G40
3000 8go | 795 |
‘;g : 735 ‘ 640 double
tube
6ooo | 890 | 705
7 500 triple
9 000 910 | 815 | tube

Hot-Water Storage Tanks.

Fig. 4 shows an automatically
refilled REX storage tank of the
standard type. The interior recep-
tacle is made of strong tinned sheet-
copper and tested for a water pres-
sure of 4 atmospheres. The external
cover is white enamelled on the
outside and is treated with anti-rust
preparation on the inside.

The receptacles are carefully
heat-insulated and have a very high
efficiency allowing hot water to be
tapped as long as 10 hours after the
current has been switched off.

For cleaning the receptacles there
is an easily removable drain plug
at the bottom, so that the inside
tank can be flushed by opening the
tap and removing the plug.

The heating units are of non-hygro-
scopic steatite and are fitted from
the bottom through the watertight
connection box.

By means of a double pole regu-
lating snap-switch supplied with the
tank the power consumption can be
regulated in 2 heats: Y/, — 1/, and
!y of normal consumption.

In order to limit the power con-
sumption to an absolute minimum
the apparatus is fitted with a mer-
cury thermostat, which automati-
cally switches off the current when
the water reaches the temperature of
85° C and switches on the current
anew when the water temperature
drops to 75° C.

Experience has shown that the
above-mentioned is the most suitable
temperature for switching off, but
the thermostat can of course also
be adjusted for other temperatures
if desired.

The tanks are supplied in three
sizes as indicated in the table below
in which D and H refer to Fig. 4.

| size | [f:;:;tfoﬂnn- D ‘ H
‘ W min mim
‘ 20 250—0600| 280 ‘ 735
| 30 | 390—900[ 330 | 780
| 50 500—1 zoo! 330 | 1 160

X 35

Fig. 4.
Hot-water storage tank.

It is difficult to give an exact
figure for the power required to
heat a certain amount of water as
this is governed by several factors,
e. g., the insulation of the tank, the
first temperature of the water, etc.
The following may however be taken
as applicable in most cases, when
dealing with insulated tanks: 100 W
and 10 hours are required for heat-
ing 10 1 water from 10° C to go° C.

A. Kvam.

[continued from page 172)

signalling. The magneto telephone
can then be used when amplification
of the speech is not required.

The maximum amplification for
incoming speech is about 2.3 neper,
i.e., the output is increased 100
times. The characteristic impedance
of the receiver circuit being about
18 times that of the line, this re-
presents a tension amplification of
about 3.5 neper. On account of the

ERICSSON REVIEW

grid space given by the tensions of
the valve, this amplification can be
utilized free from distortion only
at an incoming level of —1.3 neper
or less. However, as the incoming
level at the subscriber’s instrument
lies between —1 neper and —3 ne-
per, full amplification free from
distortion can always be relied upon.
For outgoing speech the level can be
adjusted between o0 neper and ;- 0.8
neper in steps of 0.2 neper by means

of the tappings of the transformer’s
secondary winding.

The appearance and design of the
set is 1illustrated in Fig. 1, which
also shows one of the valves. The
exterior view of the set differs
from the standard bakelite set only
in the potentiometer knob below and
to the right of the dial. The interior
of the set is characterized by a
compact construction and good uti-
lization of the space. C. Anjou.
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Ericsson Technics

Ericsson Technics 1934, No 3.

H. Sterky and R. Stdlemark: Auto-
matic Compensation of Variations
in the Overall Attenuation of Car-
rier-Telephone Systems.

When a conversation is trans-
mitted over long lines by means of
carrier telephone equipment, the vo-
lume of the signals received varies
considerably on account of the fact
that the attenuation of the line is
not constant but is dependent on
climatic conditions. This variation
may be compared with fading in
radio reception; in the same way as
a remedy against fading has been
found in the form of automatic vo-
lume control, the variations arising
in the overall attenuation of carrier-
frequency systems may be success-
fully counterbalanced and equalized
by automatic means. Thus, in sys-
tems where the carrier frequency is
transmitted, the carrier may be used
for purposes of control.

In this article it is shown how
Ericsson has, both in theory and in
practice, solved the problem of auto-
matic compensation of variations in
the overall attenuation of carrier-
telephone systems. Ericsson has been
manufacturing carrier-frequency sys-
tems with such apparatus for two
and these have in all
cases given excellent results in ac-

years now,

tual service.
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Ericsson Technics 1934, No 4.

H. Spanne: Cdbles pour la trans-
mission @ grande distance de

Uénergie électrique sous haute
tension.
For this reason the capacitive

of electric power over great dist-
ances is usually carried out at high
tension.

For this reason capacitive
currents of AC cables become rather
heavy, and it is necessary to com-
pensate for them by means of in-
ductances in parallel at
several points along the cables.
Consequently the energy losses de-
pend to a great extent on the elec-
tro-static capacity of the plant and
on the frequency used. A certain
tension gives a minimum of losses
for which a certain distance between
the compensation points is the most

the

inserted

favourable.

AC cables are provided with oil
channels which are connected with
oil receptacles placed along the
cable. The distance Letween these
oil-supply points is calculated in
proportion to the amount of oil
which may be absorbed by the cable
when temperature falls and the
amount which .may be forced out
when temperature rises at a suffi-
cient speed.

Comparative calculations have been
carried out regarding the transmis-
sion properties of cables for DC.
These cables require no oil supply
and their electro-static capacity is
of no importance.

Ericsson Technics 1934, No 5.

T. Laurent: Théorie et application
pratique des demi-cellules & trois
branches pour filtres électriques.

This article deals with electric
filter circuits composed and dimen-
sioned in a new manner. These new
circuits have been called »three-
branch half-sections» Lecause of
their design and the electric proper-
ties of the filters which are made
up of them.

The properties of the three-branch
half-sections are similar to those of
two-branch half-sections which are
well known, but these properties are
combined in a different manner; for
this reason the image properties
of the three-branch half-sections are
compared with those of the two-
branch half-sections.

When the problem is to make up
a filter of half-sections and at the
same time to avoid reflexion, the
three-branch half-sections are most
useful. These half-sections can also
be used as separate filters and in
certain cases they provide consi-
derable advantages as compared with
known types of filters. These new
filters in addition allow for several
new technical facilities, which ren-
der them useful also in other spheres
than the filtering of frequencies.

The first part of this article has
for its purpose to simplify the pro-
blem by introducing a new mathema-
tical treatment, common for various
types of filters. In the following
parts the chief interest is devoted
to the properties of the three-branch
half-sections with a view to the uses
to which they are most likely to be
put. Finally some actual applications
of the three-branch half-sections are
indicated and explained by examples
from the work of the author, per-
fectly illustrating the wide range
over which this new filter device
is useful.

ERICSSON REVIEW



ERI

TABLE OF CONTENTS

page
Telephone Operation.
Reliability and Maintenance Costs of the Auto-
matic Telephone Exchanges in Stockholm dur-
ing 1933, with Summary for 1931—1933 .... 67
Name-Calls in Telephone Service ............ 162
New Ericsson Exchanges during 1933 ........ 164
Ericsson Talking Machines in Service in Sweden
afd Polatd .o s wnsomme mamssm e 176
Public Exchanges.
A Service Telephone System in Holland ...... 3
Automatization of Rural Districts — with Special
Regard to Conditions in Denmark .......... 23
New Ericsson Exchanges in Norway .......... 26
New Telephone Installations in Tampere ...... 115
Revertive-Impulse Repeaters for AC .......... 133
Private Exchanges.
Party Line Telephones in Hungary .......... 30
Party Tuthes ansuies sramm s simis S iymes 30
Telephone Instruments.
Loud-Speaking Intercom. Telephones .......... 31
Hallway: Telephone 5. i fbun . aiide i 182
Subscriber’s Amplifying Set ... 172
Long Distance Telephony.
Fhe New Ericsson Loading-Coil Works ........ 39
Repeater for Broadeasting Transmission ...... 40
The Bombay—Kirkee—Dhond Carrier System .. 77
The Dutch Transmission System .............. 22
The Telephone Cable Network on the North and
West Lines of the Swedish State Railways .. 09

ERICSSON REVIEW

CSSON REVI

EW 193 4

page

Signalling Plants for Railways, Selective-
Calling Telephone Systems.

The Interlocking System at the Stockholm Central

SUALION vy s S 3 SR 4 e TR 13
The Interlocking System at the Stockholm Central
Stitionl entd)| senmremessmem s 57
Electric Railway-Signalling Plant in Warsaw .. 111
Selective-Calling Telephone Plants in Sweden .. 129
Telesignalling Plants.
Photo-Electric Burglar-Alarm System ........ 27
Photo-Electric Talking Machines ............ 83
Starting and Time-Keeping Apparatus for Race-
COMESESS 31 mtim s s S o b e e 7, & 165
Electric Indicators: osuiibse s i il 173
Fire Alarm.
Differential Thermo-Contacts for Automatic Fire-
Alarm Systems oovammms vl v iy 34
Alarm Board for Fire-Alarm Systems with Single-
Wit LOopS  cuvsi cwness s smnae s s s 37
Alarm Board for Small Automatic Fire and
Burglar-Alarm Systems .................... 38
Fire-Signalling Installation in Copenhagen .... 125
Fire-Alarm Installation in Helsingfors ........ 128
Automatic: Fire: Alarm .., .00 ddnieduiieg oy 155

Testing Thermo-Contacts in a Burning Building 168

Fire-Signalling and Police-Telephone Installation

ins Golombia  onis ssmaa s m e e 170
Electric Clocks and Time Control.
Industry Needs Time Control ................ 74
Large Electric Clocks for Buildings .......... 92

187



page

Charging and Mains-Connection Plants.

Battery Eliminator for Carrier Systems ........ 42

Automatic Charging with Battery Meter ...... 04

Measuring Instruments, Electricity Meters.

Sum-Total Meters for Power Stations .......... 121
New Measuring Instruments ................ 135
New Measuring Instruments .................. 177
Line Material.

Terminal Boxes for Indoor Installations ...... 130
Wireless.

The Ericsson Centralized Radio System ........ 89
188

page

Electro-Thermic Apparatus.

Electric Hot-Water-Supply Apparatus .......... 184
Moulding Presses.

Hydraulic Moulding Presses .................. 139
Book-Keeping Machines.

The Economy Register cui..ivivs coiiws cuivis 146
Miscellaneous.

Ericsson Technics No 5 and 6, 1933 .......... 45
New Orders oo s s e s 45
Ericsson Technics No 1 and 2, 1934 .......... 141
The CEIE Visis EritsEon )« oeummmmerpassmsyes 142
Russian Commission Visits Ericsson .......... 142
Ericsson Technics No 3, 4 and 5, 1934 ........ 186

ERICSSON REVIEW

Imprimé en Sudde



OIL-FILLED CONDENSERS
FOR VERY HIGH VOLTAGES

condenser with manometer
1000 ecm, 170 kV, 50 p/s
test voltage in rain 450 kV
automatic signalling at high-
est permissible oil pressure

two oil-filled condensers
for high-frequency telephony
on electric high-tension lines

condenser of standard type
500 em, 220 kY, 50 p/s
test voltage in rain 500 kV

homogeneous insulating material

thus high dielectric rigidity
and low influence of temperature

hermetically sealed

thus protected against humidity
and highly reliable in service
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squirrel-cage

three-phase motors
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