New Type of Interlocking Plant for
the Swedish State Railways
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| B B B30 2570455)

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

this line.

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

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

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

State Railways assicted by the Signal Company.

flectrical control plants operated by levers or handles are nowadays heing

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

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

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

switches and the track layv-out.

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

arvanged for mnpulse operation.

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

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

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

indications desk.
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Fig. 2
The interlocking machine

mounted on the signalman’s desk

Operation

Three buttons are used when operating a point: one selecting button placed
m the track at the pomt together with plus and mmus buttons common for
all points and mounted at the bottom of the illuminated track dingram. When
w point 1= to be operated the corresponding selecting button is pressed at the
same time as a plus or a ninus button, 1t the positive and the negative huttons
are operated simultaneously when a selecting button is pressed, the movenient
of the point machine is halted. This facility must be available in winter time

when packed snow may lodge between the point tongues and the running rails.

When o tram route 15 to he set up, all appertaining pomnts are operited to
correct positions, Two kevs are then operated one at the heginning and one
at the end of the voute, The train route established is indicated by a serijes
of llwmmated apertures showing white hight, an illuminated ribbon, The keys
mentioned above arve mounted in the tracks on the diagram and may he
operated hoth ways in line with the track, When setting up a train route the

keys are operated i the divection of the train movement,

Point Opera tion

In an interlocking plant the equipment governing the operation and locking
af the points 15 a very important factor. In a lever locking machine the point
control, route lockimg and signal operation largelv takes place over contacts
on the levers, which are interlocked in the operated positions, In a relay system,

these functions are carried out by the relavs which are substituting the levers.

As mentioned above pomt operation is mitiated by means of an impulse hoth
in case of remaote control from a wi;_:Ti.‘l] hiox and in case of local ]PL‘hh huttons
at the point. A brief description will be given below of the point operation, see

i“ig. 3. showing the point in plus position.

On operation of the push buttons relay Hj 1— i1s operated by ['— contacts

Ireaking the SS-mmdication,



Fig. 3 N G54

Circuit diagrams for a point

containing push buttons, control relays, point

machine, point lock and local lever

Circuit 1: Operation and control of the point
2: Local operation
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I'he impulse from the [ 1— relay s stored in the relay r— which determines
the direction of the point movement. Relay 7— connects the motor velay 1 +/—

closing the operating current for the motor,

The motor relay ¢+ — contains a holding cail, which on the operation of
the relay is connected in series with the motor, The relay will comsequently
remain operated until the motor cirenit is opengd Ly the end position contact
in the point machine. When the point machine has stopped and relay 1 +/— has
released, the cirenit to S 71— is closed, The SS-relay consequently provides
a continuous supervision of the point taking up @ proper position,

Local point operation facility 15 obtained by the operation of a kev, Relay
Lor as operated comnecting current for relavs Hj 1-- to local lever on the



Fig. 4 X BROG
Point machine

provided with point lock. The point lock
motor is visible at the far end of the equipment

Fig. 5 X 6607
Local lever

at the point. The lever contains a lower part
with push buttons and on top a lantern fitting
with drum lens. A yellow light in the lantern
indicates that local point operation is permis-
sible.

g

sidings. For this purpose relays Hj 1-- are equipped with an additional coil,
When local point operation is permissible a lamp is lighted above the local
lever, This control has two push huttons from which initiating impulses may

be transmitted for the operation of the point.

Point Locking

Owing to the increased train speeds it has been considered necessary to provide
additional locking of the tongues for the points in the main tracks. This
takes place by means of a motor driven pomnt lock shown in Fig. 3, circuit 1,
which is operated, when the signal is changed ta proceed, This arrangement
makes the point non-reversible for traffic coming in from an off-track as

n]»]u:m;d to ordinary points,




Fig. 6 X 6608
The home signals

are identical for the two tracks

blgnalhng

[or home signals colour light signals are usal as shown in g, 6. Distant

signals are shown in INg. 7.

Asowill follow from these illustrations the signals arve identical in the same
trafiic directiom for hoth tracks. The bottom light on the distant signals s
aside track signal showing vellow continuous light with green flashing light

m the distant signal when the train route is swde tracked.

Main track exit signalling takes place by means of colour light signals,
Shunting soul tradfic from side tracks are controlled by dwarf signals, see
Fig. 8,

Fig. 7 X 6604
Electrical distant signals with side track
light
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Fig. 8 X 6610
Colour light signals

for exit from the two tracks. A dwarf signal
is used for the side track with six apertures of
which the two bottom lights are green.

Fig. o X 4752
The plug-in relays

are arranged in four frames. The connections
are carried out on the fixed terminal blocks.
The relays can, thercfore, be replaced very
quickly.

Signal Operation

Fig. 1o, cirenit 1, shows a section of the track system ineluding among other

signals home signal . The procedure for the operation is as follows,

1f the points are i their correct positions for the track route (SS-conditions),
relay A operates, when signal keys a'/a® and [/ are pressed in the traffic
direction. As the signal keys are non-locking the operated relay s held over

own contact,

Relay A with track relays S-— and relay [T for pomt locking set up a
circuit to signal relay A Ye m Figo o0 cireuit 1, which relay in its turn

operates signal A to proceed, circwt 3.

Relays Sp-- are introduced for the exclusion of hostile traific routes. In the
example shown in Fig. 10 circuit 3. Spa is released on the operation of relay
1A and blocks in this position the operation of hostile signals. This Dlocking
will not he cancelled until Spa reoperates when the train s entering track
circuit ST/ and ST7 vespectively and has left track civenit S 3 entirely.

Relav Sta, Fig. 1o circuit 7, is arranged to prepare the release of the tralfic

route taking place on the operation of Spa.

Relay T4 controls the traffic route indication on the illummated track diagram.

The ¢ircuit for this relay 1= shown in Mg, 10, circuit 0,
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Fig. 10 X 6655
Circuit diagrams for signal operation

Circuit 12 Section of track diagram with traffic
route keys
" 2: H-relay circuit controlled by traffic
route keys
: Blocking relay circuit
: Signal relay circuir
: Light signal circuit
: Relay and indication lamps for
traffic roufre
" 7: Relay circuit for release
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Track Circuits

The track system = controlled by mieans of track circuits. The track relays

comsist of 2-phiase motor relays operating on 73 ¢'s A,

The necessary power supply is obtained by the conversion of 50 cyeles A.C.
by means of the Signal Company {requency  converter, which is built up
without moving parts,

The relavs used in the svstem are plug-in relavs of the new tvpe supplied by
the S1gnal Company and which were deseribed in Ericsson Review No. 4, 1950.



