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(57) Abréege(suite)/Abstract(continued):
line connects the series connected hydraulic cylinder piston assemblies (1 to 4). Said directional or seat valve blocks the

connection to the next cylinder piston assembly when a preset differential pressure Is exceeded.
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(57) Abstract

The invention relates to a device for displacing the moveable parts of rail switches or
crossings in which a plurality of hydraulic cylinder piston assemblies are each connected
in series. Said assemblies engage in the longitudinal direction of the rails in an offset
manner. At least one pressure controlled directional or seat valve (9) which can be
adjusted is inserted in the line (8). The line connects the series connected hydraulic
cylinder piston assemblies (1 to 4). Said directional or seat valve blocks the connection
to the next cylinder piston assembly when a preset differential pressure is exceeded.

(57) Zusammenfassung

Bei einer Einrichtung zum Umstellen der beweglichen Teile von Schienenweichen
oder ~kreuzungen, bei welcher eine Mehrzahl von in Schienenliingsrichtung versetzt
angreifenden hydraulischen Zylinderkolbenaggregaten jeweils in Serie geschaltet ist, ist in
die Leitung (8), welche die in Serie geschalteten hydraulischen Zylinderkolbenaggregate
(1 bis 4) verbindet, wenigstens ein druckabhiéingig verstellbares Wege- bzw. Sitzventil
(9) eingeschaltet, welches bei Uberschreiten eines voreingestellten Differenzdruckes die
Verbindung zum nachfolgenden Zylinderkolbenaggregat sperrt.
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Device for Displacing the Movable Parts of Rail Switches or

Crossings

The 1nvention relates to a device for displacing the movable
parts of rail switches or crossings, in which a plurality of
hydraulic cylinder piston units engaging in an offset manner
in the longitudinal direction of the rails are each connected
1n series, wherein at least one directional or seat valve
capable of being adjusted in a pressure controlled manner is
inserted in the duct that connects the hydraulic cylinder

piston units arranged in series

A device of the initially defined kind may already be taken,
for instance, from WO 96/34786. In that known device for
setting switches, a plurality of cylinder plston units are
provided, which may be connected in parallel or in series. In
the event that such cylinder piston units are connected in
series, push-open valves are described in WO 96/34786, which
ensure that, after a hydraulic cylinder piston unit has been
shifted completely, the hydraulic pressure required for
displacement is transmitted directly into the respective
working volumes of consecutive hydraulic cylinder piston
units. During shifting, the actuation of consecutively
arranged hydraulic cylinder piston units usually 1s effected
by means of the pressure of the fluid volume displaced out of

a preceding hydraulic cylinder piston unit.

During the displacement of movable parts of rail switches or
crossings, the pressure applied at first is effective in one
of the working volumes of the respective actuating cylinder,
multiplicaton of that pressure by the respectively active
piston surface resulting in the actuating force. Said
actuating force is counteracted by displacement resistances,
such resistances being likely to cause a rapid increase in
pressure, 1n particular at a blockage of the displacement
movement. In order to secure the overall hydraulic system, it

1s therefore known to centrally provide pressure control

AMENDED SHEET
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2
valves, such a configuration being described, for instance,

in DE 21 44 564 Al. Inadmissible operating conditions,
however, wi1ll only 1nsufficiently be detected by means of
such a pressure control wvalve, since pressure control
valves of that type have to be déssigned for a working
pressure that 1s higher than the sum of the displacement
resistances or resistance forces of the hydraulic cylinder

piston units connected 1n serles.

In the devlice that has become known from EP 778 191 A2,

safety means are provided, which, as the displacement
movement 18 being 1interrupted, render the 1ndividual
cylinder piston units pressureless to such an extent that

thermal expansions may be taken 1nto account. such a

configuration does not provide any automatic cutoff 1n the
event that 1nadmissible operating conditions of individual

cylinder piston units are exceeded.

The 1nvention aims to further develop a device of the
initially defined kind, comprising hydraulic cylinder
piston units connected 1n series, to the extent that any
inadmissible operating conditions will be recognized early
and 1n time and any further displacement of the switch
actuator will be stopped if the admissible resistance force
acting on a hydraulic cylinder piston unit 1s exceeded. To
solve this object, the configuration according to the

F

invention essentially 1s characterized in that, 1f a preset

difference of the pressures prevalling 1n oppositely
arranged working volumss of the same, preceding cylinder
oiston unit 1s exceeded, the directional or seat valve
olocks the connection to the consecutive cylinder piston

anit.
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More specifically, the present 1nvention provides a device
for displacing movable parts of a rail switch or crossing,

comprising a plurality of hydraulic cylinder piston units

crranged 1n offset relationship with one another 1in a
longitudinal direction of a rail for engaging the parts,
the units being hydraulically connected 1n series, and at
least one pressure controlled directional wvalve connected
to a duct which 7j301ns a series-—connected palr of the units,
the wvalve Dblocking hydraulic {low between the series-
connected pair of units 1f a preset differential pressure
is exceeded, the differential pressure being the difference
between pressure levels prevailing 1n oppositely arranged

ooyl

working volumes of one unit of the series-connected pair of

units.

Due to the fact that the directional or seat valve capable
of being adjusted in a pressure controlled manner, which 1s
inserted 1n the duct that 1interconnects the hydraulic
cylinder piston wunits arranged 1n series, blocks 1f a
preset difference of the pressures prevailing 1n oppositely
arranged working volumes of the same, preceding cylilinder

piston unit 1is exceeded, any 1nadmlssible rise 1n the

differential pressure as occurs on account of an elevated
displacement resistance will be recognized 1n time and, due
to the fact that 1in those cases the connection to the
consecutive cylinder piston unit 1s blocked 1mmediately,

any further displacement movement of the
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switch wi1ll be reliably stopped such that inadmissible

deformations can be exluded.

Advantageously, the configuration is devised such that a
directional or seat valve capable of being adjusted in a
pressure controlled manner is each i1nserted in the supply duct
and i1n the discharge duct of at least one hydraulic cylinder
piston unit, the displacement actuator of which directional or
seat valve 1s powered by the pressure prevailing in different
working volumes of the same cylinder piston unit, wherein, in
particular, the circuitry in a particularly advantageous
manner 1s realized such that the valves of the individual
cylinder piston units are each controlled in a manner that the
valve opening into a working volume is powered by the pressure
prevailing in the oppositely arranged working volume of the
same cylinder piston unit. In order to displace a movable part
of a rail switch or crossing, a working pressure p; aimed to
shift the piston in the sense of the displacement movement
enters i1into effect in one hydraulic cylinder piston unit each.
Said working pressure p; which, multiplied by the respectively
active cross sectional area A of the piston, defines the

actuating force F 1s counteracted by the force of the shift
resistance Fy. From the working volume arranged opposite the

working volume that is powered by the pressure p;, fluid under

a pressure p, that corresponds to the reduction caused by the

force corresponding to the external resistance is pressed out
into the working volume of a consecutive cylinder piston unit
for a displacement movement in the same direction, that
pressure difference not constituting any problem as long as
the displacement resistance occurring remains within defined
limits. In detail, the following relations apply: _

P, - A =Dy * A + Fy

(P1 - pP2) A Fu

Ap + A = Fy

wherein, in the above equations, p; represents the working

pressure prevalling in the respective cylinder piston unit
concerned and p,; refers to the pressure of the fluid displaced
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out of the oppositely arranged working volume of the same
cylinder piston unit. The pressure difference occurring is
proportional to the shift resistance, wherein, due to the fact
that this pressure difference is then used for controlling the
respective valve, transmission to the consecutive hydraulic
cylinder piston unit will be blocked if this pressure
difference exceeds a predetermined value. The directional or
seat valves powered by the respective pressure difference in
that case may be united to a structural unit directly with one
hydraulic cylinder piston unit each and are able to respond to
1nadmissible operating conditions as may occur in connection
with an individual one of a plurality of hydraulic cylinder

pliston units connected in series.

The respectively last one of a plurality of hydraulic cylinder
piston units arranged in series may be so designed as to not
include any additional valves, wherein the configuration in a
particularly simple manner is devised such that the hydraulic
cylinder piston unit arranged last in the series connection is

connected directly with the valves of preceding cylinder

pliston units.

In the main, the configuration according to the invention
always causes the downstream valve to be closed as the
pressure difference occurring has reached the admissible
extent defined by the resistances under normal operation. In
order to minimize the specific resistances in a plurality of
such hydraulic cylinder piston units connected in series, it
1s advantageous to reduce the lengths of the respective return
ducts. To this end, the configuration advantageously is
devised such that the series connection in the event of more
than three hydraulic cylinder piston units connected in series
1s realized in a manner that the working volume of a hydraulic
cylinder piston unit is connected with the working volume of a
hydraulic cylinder piston unit after next, with the valves

being aranged therebetween. In this manner, the lengths of the
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return ducts can each be minimized so as to ensure precise

responding.

In the following, the invention will be explained in more
5 detail by way of an exemplary embodiment schematically
l1llustrated in the drawing. Therein, Fig. 1 is a schematic
representation of a plurality of hydraulic cylinder piston
units arranged in series for displacing rail switches, and
Fig. 2 depicts an enlarged detail of the hydraulic cylinder

10 piston units used in Fig. 1 as well as of the valve control.

Fig. 1 illustrates hydraulic cylinder piston units 1 to 4,
which are arranged so as to be distributed in the longitudinal
direction of the rails over the length of the rail switch to
15 Dbe displaced. Fluid is pressed into the first working volume 7
of the first hydraulic cylinder piston unit 1 via a duct 6 in
order to displace a switch tongue in the sense of arrow 5, the
fluid emerging from the oppositely arranged working volume
getting 1nto the working volume 20 of the consecutively
20 arranged hydraulic cylinder piston unit 3 via a duct 8, with a
pressure difference controlled valve 9 being arranged

therebetween.

The pistons 11, 12, 13 and 14 of the hydraulic cylinder plston
25 units arranged in series each comprise push-open valves 15
which, at the end of the admissible displacement path, cause
the preceding working volume to be opened for pressure
transmission to the succeeding working volume of a further
hydraulic cylinder piston unit.
30
The fluid displaced out of the respectively opposite working
volumes gets into the return duct 16 with the respective
valves actuatable as a function of the pressure difference
being each arranged therebetween, wherein the pump 22 or a
35 pressure reservoir is connected to the flow duct 6 and the
duct leading to the tank 23 is connected to the return duct

16. For actuation in a direction of displacement opposite to
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the sense of arrow 5, the connections are each interchanged

accordingly, for instance, by means of a valve.

In the 1llustration depicted in Fig. 2, of a hydraulic
cylinder piston unit 1 of this type on an enlarged scale, the
pressure conditions are more clearly elucidated. The pressure
which 1s to generate the actuating force is introduced into
the working volume 7 of the hydraulic cylinder piston unit 1
via the pressure duct 6 and a first pressure medium controlled
valve 17 and generates an actuating power by taking into
account the active surface of the piston 1l1. From the

oppositely arranged working volume 18, fluid upon
interposition of the pressure difference controllable valve 9
1in the duct 19 1s fed (sic!) to a consecutively arranged
working volume which, as 1is apparent from Fig. 1, corresponds
to the working volume 20 of the next but one hydraulic

cylinder piston unit 3. Due to the displacement resistances

and the counterdirected force F,; thereby obtained, an
accordingly reduced pressure p, 1s available there, which is
smaller than the pressure p; prevailing in the working volume
7. The pressure difference signal each actuates the succeeding
valve 9 so as to block the duct 19 if the admissible value has
been exceeded. The blockage of this wvalve in that case 1is
effected, for 1i1instance, 1in an 1intermediate position as
illustrated in Fig. 2, in which the push-open valves 15 have
not yet been actuated and, as a result, a relevant pressure

difference has actually occured between the working volumes 7

and 18.

The switch tongue to be actuated is schematically indicated by

21 in Fig. 2. _

By the valve 9 being actuated as a function of the pressure
difference, further displacement of the switch tongue 21 is
prevented and any 1i1nadmissible operating state is recognized

early and 1in time, thus preventing overstressing.
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Due to the fact that the duct 19 is connected not directly
with the hydraulic cylinder piston unit following next, but
with the unit after next, a reduction of the return duct
length that enters into effect in each respective case is

caused, after all, whereby transmission losses will be

reduced.

.
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The embodiments of the invention 1n which an exclusive

property or privilege 1s claimed are defined as foliows:

A device for displacing movable parts of a rail switch
Or Crossing, comprising:

a plurality of hydraulic cylinder piston units arranged
in offset relationship with ¢ne another in a longitudinal
direction of a rail for engaging said parts, saild units
being hydraulically connected 1n series; and

at least one pressure controlled directional valve
connected to a duct which joins a series-connected palr of
salid units, said valve bklocking hydrauiic flow between the

sald series-connected palr of units 1f a preset

differential pressure is exceeded, sald ditfferential
pressure being the difference between pressure levels
prevailing in oppositely arranged working volumes of one

unit of the series-connected pair of units.

2 . A device according to claim 1, comprising a pluralilty
of said pressure controlled directional valves, one of said
pressure controlled directional valves being ccnnected to a
duct which supplies at least one of the hydraulic cylinder
piston units, and an additional one of the sald pressure
controlled directional valves being connected to a
discharge duct of said at least one hydraulic cylinder
piston unit, each of said pressure controlled directional
valves being powered by pressure levels prevailing in

different working volumes of the hydraulic cylinder piston
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unit with which the respective pressure controlled

directional valves are connected.

3. A device according to claim 1 or 2, wherein an

individual pressure controlled directional valve connected
to one working volume of a hydrauilic cylinder piston unit
1s powered by the pressure level prevalling 1n an

oppositely arranged working volume of the same unit.

4 . A device according to any one of claims 1 to 3,
wherein one of said series-connected hydraulic cylinder

plston units is connected directly with o pressure

controlled directional valve associated with another unit.

5. A device according to any one of claims 1 to 4,
wherein 1n the event more than three hydraulic cylinder
plston units are connected 1n series, a working volume of
one unit is connected to a working volume of that unit
which follows the next unit of the serie:s, at least one
pressure controlled directional valve being arranged in the

connection between the working volumes so connected.

6. A device according to claim 5, wherein one of sald
series-connected hydraulic cylinder piston units 1S

connected directly with a pressure controlled directional

valve assocliated wlith another unit.
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