Automatic Section Blocking on the Line
Stockholm Ostra—Stocksund.

By H. Forssherg, telegraph superintendent.

he line between the stations Stockholm Ostra and
Djursholm is the first stretch on the Stockholm
Roslagen Railway. The traffic here.is very heavy,
with electric trains to Djursholm, steam trains to
Roslagsnisby, Taby, Vallentuna, Viggbyholm and
Osterskidr, and some passenger and freight trains to
upper Roslagen.
The stretch between Stockholm and Stocksund is
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at Experimentalfaltet and for the bascule bridges over
the Alkiste canal at Alkistan.

The line is trafficked during about twenty hours
of the entire day, the weorking hours at the block
posts being divided up into three shifts with one man
per block post and shift. Consequently, the personnel
required at the two block posts amounted to six men.

The appearance of the line after the intreduction
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R 637 Fig. 1. The line Stockholm O— Stocksund.

4.5 km in length and is a double-track line except
on the bridge over the Stocksund sound, which is
single-tracked. This bridge is within the Stocksund
station area.

The appearance of the line previous to its being
equipped for automatic section blocking is shown in
fig. 1.

Blocking posts were arranged at Experimentalfaltet
and Alkistan and the line was divided up into three
block sections. This sectioning of the apparantly
short line between these two stations was necessitated
by the train frequency, which at times is very close —
this line being trafficked daily by about severty trains
in each direction —, besides which the block posts
served as protection for the switches in the main tracks

of automatic section blocking is schematically illus-
trated in fig. 2.

According to the new system, each track has been
divided into six sections, permitting a doubling of the
train frequency. The sections vary in length from
529 to 718 metres, the number of stopping places
— three arbitrary stops being provided for the electric
trains — as well as the curves on the line having been
taken into consideration when determining these lengths.
The block sections are denoted by the letter 1 together
with the numbers | to 6 for the left track and 15 to
20 for the nght track.

The system is built on the track circuit principle,
1. e. with energized rails and with each block section
insulated from the adjoining sections as well as from
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R 656 Fig. 2. The line Stockholm O— Stocksund.
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that part of the line not included in the system. This
principle is illustrated in fig. 3, which gives the sche-
matic diagram of a block section with the arrange-
ments at its ends, and adjoining block sections.

The track circuit current is obtained through a
transformer Spt (220/1 to 12 volts).
tions of the track relay Sr being placed at the opposite
end of the section.

The diagram shows how a contact group on this
relay serves to switch on the different lamps of a

The connec-

rent — is obtained from the Stocksund power plant
and delivered to the signal cabin in Stocksund, in
which is mounted a switchboard with fuses, meters
and switches. From here an underground cable —
containing 2-+6 conductors of 25 and 3 sq.mm.
respectively — leads to the Stockholm Ostra station.

Light signals and relay cabinets are placed at the
ends of the block sections (see fig. 4).

The above-mentioned cable is led into all of the
relay cabinets and connected with the terminals of

light signal. Sit are two signal transformers for reduc-  the various instruments which they contain. Fig. 5
a
EP0 e ~
o b
E
Wr Sof
—= 4 1. z
7 o -
—x1 ]

R 689

ing the tension of the light current from 220 to 12
The arrangements 1 f at the circuit limits are
impedance bonds. The more closely
described under the various subtitles.

In the foregoing we have already mentioned that
this line is trafficked by electric trains, from which
we have understood that it is electrified. The trac-
tion current is 650 v. D. C., all four rails of the
two tracks serving as return conductors. For this
reason A. C. has been chosen for the block system,
so as to avoid disturbances from the traction current.

The necessary current for the block system — in the
form of 2-phase, 220-volt, 50-cycle alternating cur-

volts.
system 1s

Fig. 3. Ciicuit Diagram.

shows the placing of these instruments in a relay
cabinet containing apparatus for two opposite block
sections (I 6 and I 16), in which respect it differs
from the other cabinets.

T he light signals have two lights, the one showing
green and the other red. Each light has an inner
coloured lens and an outer colourless converging lens.
The lamps are for 12 volts and have an effect of 12
watts, a special adjustment permitting the accurate
focusing of the lenses so that a clear and strong light
is obtained in spite of the low effect of the lamps.

The light signals are mounted on standards of
steel tubing, the cable from the relay cabinet being
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led up inside the tube. The standard is provided
with a ladder giving easy access to the signal.
The light signals are denoted by the letter H and
one of the numbers 1 to 7 and 15 to 20 (see fig. 2).
The different apparatus of this plan are as follows:
Track transformer for 220/1 to 12 volts. The

secondary winding has terminals for all the different

Track relays: two-position, two-element relays for a
local tension of 220 volts and a tension of the track
current at the relay of 1.1 volts. Both windings of
these relays — for the local current and for the
track current — must be calculated so as not to
counteract each other. This arrangement with 2-
phase current gives added reliability to the system, as
demonstrated in fig. 6.

R 631 Fig. 4. Light Signal and Relay Cabinet.

voltages between 1 and 12, from which the track
circuits are supplied with a 6 to 7 volt current. A
safety device is placed between one of the transformer
terminals and one of the tracks, while between the
other terminal and the other track is placed a rheostat
of 1 ohm and 8 amperes for regulating the track
current. A certain portion of the resistance of this
rheostat must always be in circuit to prevent the trans-
former being short-circuited at the same moment in
which a train passes the feed points of the trans-
former.

R 652 Fig. 5. Relay Cabinet.

The so-called a and b phases (see also fig. 3)
are connected to the same rail at every other block
section. If a phase were to be connected to the
same rail in two adjoining block sections and the
insulating joints should become faulty, the relay in one
section would be actuated by the track current of the
other section. This danger is eliminated by the above
described arrangement, because the unduly admitted
track current cannot energize the relay on account of
its different phase.

The relays are provided with six back contacts and
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four front contacts, wherewith a large number of
circuit combinations are obtained.

Signal iransformers for 220/12 volts, mounted in
the relay cabinets. As already mentioned, the signal

I I

mittent flashing devices, working with a 220-volt
current. The method of connecting up the flashing
devices is shown in fig. 7. As indicated in the dia-
gram, the flashing device for a certain signal is placed
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lamp current of 12 volts’ tension is obtained from the
signal transformers, one transformer being provided
for each lamp in the signal. The method of con-
necting up these transformers is shown in fig. 3.
Lastly, these relay cabinets contain electric infer-

in the relay cabinet for the following block section.
Thus, the flashing device which produces a flashing
light in the signal H | (see fig. 2) is placed in the
relay cabinet at H 2. As soon as a train entres a block
section, the working current to the flashing device for
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the next signal to the rear of the train is connected
up although this signal remains dark.

This block system differs from others previously
installed in that the signals are dark when in normal
condition.

This system affords a decided saving in electric
current, as well as a longer life for the lamps, the
total burning time per lamp being reduced to not more
than 2.5 to 3 hours per day.

Fig. 7 illustrates the three different phases in the
functioning of the block system. The upper figure

R 683 Fig. 8.

Impedance Bond.

represent a stretch of track X—Y clear of trains, the
relays being energized and the signals dark. The
middle figure shows a train that has entered the first
block section, the signal to the rear showing a red
light and the signal in frent of the train a steady
green light, thereby indicating »clear», The lower
figure shows the condition of the track with trains on
the first and third sections, the first and third signals
showing a red light, while the middle signal shows a
ﬂashing green iight (caution).
the diagrams indicate the circuits in each special case.

The heavy lines in

LM Ericsson

As already intimated, special arrangements have
been provided at the ends of each track section for the
purpose of confining the track circuits to each respec-
tive section, at the same time providing a good me-
tallic bond between adjoining sections for the return
of the traction current. To accomplish this purpose
impedance bonds have been placed at both ends of
Fig. 8

shows two impedance bonds, the cover of one having

each block section and connected to the rails.

been removed to show its construction.

As may be seen in the illustration, four heavy copper
cables — each with a cross section of 160 sq.mm. —
are used for the connections between the bonds as well
as for the connections to the rails. The ohmic
resistance of the impedance bonds is negligible, the
copper bands in the windings having a cross-section
of about 200 sq.mm. In order to equalize the elec-
tric traffic load in the two tracks in case the traffic
over one of tracks is heavier than over the other and
so as to be able to utilize all four rails for the return
current, equalizing connecticns — consisting of copper
cables with a cross-section of 100 sq.mm. — have
been provided between the pairs of bonds in the one
track to the nearest pair of bonds in the other track,
these connections terminating at the middle cutlets of
the impedance bonds.

The starting semaphores B and C and the home
semaphore A Y% are connected to the automatic section
blocking system at the Stockholm stra station. As
concerns the starting semaphores, the ccnnection is
made in such manner that the wing couplings receive
their current over the track relay for section 1 1. Thus,
if this section 1s blocked and the relay de-energizes,
the wing couplings receive no current and it is not
pessible to set the semaphore to »clear». Wing con-
tacts are also provided, over which current is fed to
the green light of the signal H 1. Consequently, if
the section I 1 is clear and one of the semaphores B
or C is set to »clear», the green light of the signal
H 1 is lit, thereby giving a »clears signal. After the
train has entered the section I 1, the wing of the
starting semaphore drops to sstop» and H 1 shows
a red light as long as the train remains in this section.

The home semaphore AY2 is connected up with the
black system in such manner that the light signal
H 20 serves as an advance signal for A's. Thus,
if A% 1s set to »clears, H 20 shows »clear» for an
arriving train; on the other hand, if it is set to »stop»,
H 20 shows an intermittent flashing green light.
Further, the semaphore A': is provided with two
wing couplings — one for each wing —- actuated
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over a rail contact situated about 20 metres inside
of the semaphore. When the first wheel axle of a
train passes this rail contact, the wings drop to »stop».

Controlling lamps, which receive current over the
track relays for the sections I 1, 1 19 and I 20, are
mounted in the signal cabin and office of the train
dispatcher at Stcckholm Ostra. These lamps glow
when the sections to which the respective relays be-

long are occupied by a train.
marily to facilitate the dispatching of trains to and
frem the station for the steam trains.

Their purpose is pri-

Special arrangements at Experimentalfiiltet

and Alkistan.
The cne skotch block for the siding and the five

peints, all at Experimentalfiltet, are provided with
point circuit breakers in conjunction with the tongues
of the switches. The track relays for the block sec-
ticns on both sides of Experimentalfaltet are furnished
with current from the local net over these point cir-

If any of the points should not be
in the correct position for traffic over the main track,

cuit breakers.

the track relays for the respective bleck secticns are
signals are set to
»stop». For instance, if the switch to the siding
(point 6) is open or the skotch block set over, H 2
will show a »stop» signal. Furthermore, the points
and skotch blocks are provided with mechanical point

de-energized and the respective

Fig. 9. Point Contacts and Control Lock.

locks, the keys for which are kept sealed by the train
dispatcher at Stockholm Ostra.

T he traffic over the bascule bridges al the Alkiste
canal has been safeguarded in the following manner.

In the manoeuvering tower is placed a crank appara-
tus for the setting, partly of a locking disc which locks
the knife switches for the bridge manoeuvering mo-
tors, partly of a blocking wheel, the bar of which
actuates a toothed rack which, in turn, communicates
with the wedged splice plates of the bridge rails. The
racks and wedged splice plates are electrically ma-
noeuvered. The crank apparatus is also equipped
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with a track lever which must be set to permit the
setting of the blocking crank.
whatsoever can be taken towards the opening of the

Before any measures

bridges, permission is required over a lock and block
apparatus placed over the crank apparatus and com-
municating with Stocksund, since the bridges at Al-
kistan stand under the supervision of the train dispatcher
in Stocksund.

stop, enabling the bridge-tender to centrol the siguals.
If one of the lamps cf the red lights in H 6 or H 16
be put out of commission, causing indistinct stop sig-
nals to be given, an alarm bell rings in the signal
tower as soon as the track lever is set, thus giving
warning to the bridge-tender who immediately stops
the preparations for opening the bridges and takes
steps for the replacement of the defective lamps. The

R 0683 Fig. 10. Stocksund.

When permission has been obtained from Stocksund,
the circuits of the track relays I 6 and I 16 are cut
by means of a switch on the locking rod of the lock
and block apparatus at Alkistan, causing the signals
H 5, H 6 and H 16 to show »stop». The starting
signal H 15 in Stocksund must be set to stop before
permission can be given from there, and as soon as
permission has been given it is impossible to set the
signal H 15 to clear.

The controlling lamps in the manoeuvering: tower
elow as soon as the signals H 6 and H 16 show

signals H 5, H 6, H 15 and H 16 cannot be set
to clear until everything is again in normal condition
at Alkistan and has been repeated at Stocksund.
The light signals H 1 to H6 and H 16 to H 20
are fully automatic and are called block signals. The
signals H 7 and H 15 — home and starting signals
respectively for Stocksund — are manoeuvred from
here by the aid of an electric interlocking machine,
installed in conjunction with the automatic section
blocking system.
also levers for the electrically set point where the line

The interlocking machine centains
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passes from double to single track south of the Stock-
sund bridge, as well as levers for the Jocking of some
of the points in the station yard.

The section blocking installation was put in ser-
vice on February fifteenth of this year and has filled
every safety requirement for which it was intended.

The entire plant between Stccksund and Stockholm,
including the lighting of the signal cabines and of some
semaphores at Stockholm Ostra, does not require more

LM Gricsson

than about 25 kilowatt-hours per day. With electric
current at 0.10 Swedish crowns per kilowatt, it 1s
evident that the cost of operation is very low indeed.

The project for this plant has been prepared and
the material furnished by Signalbolaget, a subsidiary
of L. M. Ericsson. The work of installation has
been done by the railway itself, with the author as
superintendent and under the supervision of railway
engineer Hjalmar Ekholm.
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Telefonaktiebolaget

AUSTRIA: “Eriesson”, Oesterreichische Elektrizitits-
. A. G. Pottendorferstrasse 25/27, Vienna XIIL.
C. S. R.: “Eriesson”, Elektrotechnicka
. Spolecnost,  Malé Nam. 1, Prague.
ENGLAND: Ericsson Telephones Ltd.,

67/73 Kingsway, London W. C. 2.
FRANCE: Société des Téléphones Eriesson,

Boulevard d’Achéres, Colombes,
FINLAND: Aktiebolaget 1. M. Eriesson i Finland,

Norra Esplanadgatan 25, Helsingfors.
ITALY: Societa “Ericsson® Ttaliana,

Via Assarotti 42, Genoa.
HOLLAND: Koopman & Co.,

Heerengracht 370, Amsterdam.
HUNGARY : “Eriesson” Ungarische Electrizitits-A.-G.,

Fehérvari it 70, Budapest.
POLAND: "Eriesson” Polska Akeyjna Spelka Elek-

tryczna, Al Ujazdowskie 47, Warsaw.

ROUMANIA: Energia S. A. Romaneasca,

Str. Smardan 13, Bucharest.

Kommanditni

Manufacturers of

Modern Automatic and Manual Telephone Ex-
changes.

Telephone Instruments.

Amplifiers.

Signal apparatus for all systems.
Traffic and warning signals for grade crossings.

Information and offers to be requested from

L. M. ERICSSON

or its following subsidiaries: —

SPAIN: Sobrinos de R. Prado,
Principe 12, Madrid.
TURKEY: The Swedish Oriental Trading Co.,
P. O. B. 565, Stamboul.
MEXICO: Empresa de Teléfonos Eriesson 5. A,
2:a Calle Victoria 53 y 55, Mexico.
SOUTH AMERICA: Compania Sudamericana de
Teléfonos L. M. Ericsson, S. A.
Esmeralda 1000, Buenos Aires.
Sociedade Geral de Telephones L. M. Ericsson Ltda,
Rua Sao Pedro 106, Rio de Janeiro.
EGYPT: Bergstrand & Ahlberg,
P. O. Box 1546, Cairo.
UNION OF SOUTH AFRICA: Rogers-Jenkins & Co.,
P. O. Box 654, Johannesburg.
BRITISH INDIA: Eriesson India Office,
15 Central Avenue, Calcutta.
JAPAN: Siber Hegner & Co.,
P. O. B. “F¥ Central 16, Tokio.
AUSTRALIA: Ericsson Telephone Mfg. Co.,
19 York Street, Sydney.

Telegraph Instruments.

Electric Meters.

Cable, Wire, Cords and Line Material.
Time Recorders.
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