EP 2192 020 A1

(1 9) Européisches

Patentamt

European
Patent Office
Office européen

des brevets

(11) EP 2 192 020 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
02.06.2010 Bulletin 2010/22

(21) Application number: 08425763.3

(22) Date of filing: 27.11.2008

(51) IntCl.:

B61L 5/04(2006.01)

(84) Designated Contracting States:
ATBEBG CHCY CZDE DKEE ES FIFR GB GR
HRHUIEISITLILT LULV MC MT NL NO PL PT
RO SE SI SK TR

(71) Applicant: ALSTOM Transport SA
92300 Levallois-Perret (FR)

(72) Inventor: Cavalli, Silvano

40030 Creda (BO) (IT)

(74) Representative: Karaghiosoff, Giorgio

Alessandro

Studio Karaghiosoff e Frizzi S.r.l.
Via F. Baracca 1R 4° piano

17100 Savona (IT)

(54) Device for moving railroad switch points, particulary high-speed ones and method for moving

railroad switch points

(57)  Device for moving railroad switch points, partic-
ularly high-speed ones comprising: at least two hydraulic
actuators; a unit for supplying pressure fluid to said hy-
draulic actuators; said hydraulic actuators being drivea-
ble by means of control means actuating/deactivating
said supply unit; the at least two hydraulic actuators being
operatively connected each one to points at a different
location; such that when the supply unit is actuated the
pressure fluid is supplied to said actuators allowing points
to be moved from a predetermined first initial position to
a second limit position.

The invention provides means for synchronizing the
stroke of the at least two actuators which synchronization
means are composed of a unit adjusting the amount of
fluid per unit of time for each actuator and wherein the
adjustment occurs by setting a predetermined volume of
fluid per unit of time provided by each adjustment unit to
each actuator.

Advantageously synchronization means are com-
posed of a positive-displacement pump for each actuator
positive-displacement pumps being driven by a common
motor by means of a common transmission.
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Description

[0001] The present invention relates to a device for
moving railroad switch points, particularly high-speed
ones of the type comprising:

- at least two hydraulic actuators for moving points
which are provided with a rod movable between two
predetermined positions one being a first initial po-
sition and the other being a second limit position;

- aunit for supplying pressure fluid to said hydraulic
actuators;

- control means for actuating/deactivating said supply
unit;

- theatleasttwo hydraulic actuators being operatively
connected to switch points each one at a different
location;

- such that when the supply unit is activated the pres-
sure fluid is supplied to said actuators moving points
from said predetermined first initial position to said
second limit position and/or vice versa.

[0002] Devices of said type are currently known which
are mainly used in high-speed switches. In such switches
the length of points is notoriously considerably greater
than conventional switches, so in order to have points
moving without deforming and without damaging over
time and in order to guarantee points to have the proper
curvature in their final positions, it is necessary to provide
at least an actuator at the diverging end of points and at
least a further movement actuator at an intermediate lo-
cation of the length extension of points.

[0003] Generally each switch has a plurality of actua-
tors arranged along the longitudinal direction of points
and are provided only at the region of diverging ends of
points and at the region of converging ends of points, so
called switch frog, or they are provided in a greater
number, i.e. they are arranged closer one to the other in
such regions.

[0004] When points move each actuator hasto perform
a stroke corresponding to the movement of points in the
actuator position with reference to the longitudinal direc-
tion of points. Such stroke is different for each actuator
having a different position along the longitudinal direction
of points. Moreover during the movement actuators have
to move in a synchronized way in order to prevent trans-
verse deformations of points.

[0005] Hydraulic linear actuators and particularly oil-
hydraulic actuators are currently used, which actuators
are supplied by a pressure fluid supply unit. Individual
actuators are connected in parallel to the delivery of the
supply unit and fluid is distributed to individual actuators
merely on the basis of the greater or lower resistance
actuators are subjected to when performing the move-
ment stroke. During the movement this leads to the fact
that points can be subjected to transverse deformations
which can attain such a level that points take a wave-like
configuration in the transversal direction at intermediate
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positions of the stroke thereof.

[0006] Obviously this is not positive since during point
locking phases and during the point lock releasing phas-
es actuators are subjected to forces which tend to lock
them in the final position and so tend to decrease the
availability of the switching system.

[0007] Since the stroke is determined by the fact that
at the point toe there is a mechanical limit abutment
against the track rail, while at intermediate positions of
the length of points the limit position is determined by the
resistance to transverse deformation made by the mate-
rial of the point to corresponding actuators when the toe
is in the limit position, whether in the final position the
point shows a weakening of the resistance to the trans-
verse deformation, the shape of the point, i.e. its curva-
ture in the final limit condition will not be the desired one
and it will change depending on different resistance char-
acteristics the material of the point can show in the dif-
ferent regions of its length.

[0008] It is important to note that in high-speed lines
dimensional tolerances of rails and of switches are con-
siderably lower than conventional railway vehicles, there-
fore the above drawback is very important.

[0009] Therefore the invention is based on the draw-
back of allowing points to be moved such that transverse
stresses or deformations of points are prevented above
all at intermediate positions for the transition between
the two positions abutting against one of the two tracks
making the rail, all by means which are simple, inexpen-
sive, not so much subjected to breaking, damages and
requiring not so much maintenance and moreover means
that can be easily controlled and in such a way to allow
operation to be easily controlled according to safety
standards of the railway field.

[0010] A furtheraim of the invention is to allow existing
devices for moving points in existing switches to be mod-
ified or also to allow the synchronization device of actu-
ators to be inserted later, without the need of important
changes to the switch, the control unit and hydraulic cir-
cuit supplying actuators.

[0011] The invention achieves the above aims by pro-
viding a device of the type described hereinbefore, and
comprising also:

means for synchronizing the stroke of at least two
actuators;

which synchronization means are composed of a unit
adjusting the amount of fluid per unit of time for each
actuator

and wherein the adjustment occurs by setting a pre-
determined volume of fluid per unit of time provided
by each adjustment unit to each actuator, such that
the fluid flow can be adjusted for each actuator with
reference to the volume of fluid supplied per unit of
time.

[0012] According to a preferred embodiment, each ad-
justment unit is composed of a positive-displacement
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pump, said positive-displacement pumps being driven at
the same driving speed while having predetermined and
steady displacements.

[0013] Advantageously displacements of pumps are
defined during the design phase and are defined on the
basis of the predetermined amount of fluid per unit of
time for achieving the synchronized motion of individual
actuators one with respect to the other.

[0014] Such arrangement provides for each actuator
to determine the amount of fluid necessary to the actuator
for the passage of the two initial and limit positions under
normal driving conditions, i.e. when a predetermined
translation resistance of the point is provided where the
actuator is provided.

[0015] The term positive-displacement pump denotes
a pump providing a suction/compression chamber hav-
ing a predetermined volume and changing the fluid de-
livery depending on the driving speed of a suction/com-
pression member. A particular positive-displacement
pump is the piston pump or gear pump. In such case
volume of the pressure fluid that can be supplied per unit
of time is determined by the displacement and by the
number of suction/compression strokes of the piston.
However there are other types of pumps that can be con-
sidered as positive-displacement pumps according to the
definition used in the present invention such as rotary
pumps and/or pumps with suction/compression mem-
bers made according to the principle of the Wankel en-
gine and wherein the suction/compression chamber has
a steady and predetermined volume.

[0016] The same speed driving individual positive-dis-
placement pumps can be obtained by several means
such as for example by using a separate motor for driving
each pump and by driving said motors in a synchronized
way. In this case it may be possible to use an encoder
detecting the number of revolutions per unit of time of
individual motors and providing the data to a unit driving
individual motors which adjustes the supply thereof such
that motors can drive positive-displacement pumps at
the same speed.

[0017] Itisalso possible to provide a single motor driv-
ing all positive displacement pumps and which driving
motor is operatively connected to the input shaft of each
positive-displacement pump by a common transmission.
[0018] Again according to an advantageous embodi-
ment, allowing synchronization losses due to tolerances
to be overcome the invention provides the common trans-
mission supplying the driving motion of the common mo-
tor to individual positive-displacement pumps to be com-
posed of a single drive shaft that is connected to or is the
input shaft of each positive-displacement pump and
which drive shaft is rotated by the single driving motor.
[0019] Therefore the invention provides a device for
moving railroad switch points particularly high-speed
ones, comprising:

- atleast two or more linear actuators moving points
the rod of each of them is connected to points at a
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different predetermined location with reference to
the longitudinal direction thereof

- a control unit for actuators being provided for sup-
plying a pressure fluid to each one of said actuators
and an adjustment unit being provided between the
delivery of said control unit and the inlet of each ac-
tuator

- said adjustment unit being a part of means for syn-
chronizing the displacement motion of actuators

- moreover each of said adjustment units being further
provided to be composed of a positive-displacement
pump

- each one of said positive-displacement pump being
driven by a common driving motor by means of a
common drive shaft.

[0020] Advantages of the present invention are clear
from what described above. The fact of using positive-
displacement pumps driven at the same speed of rotation
allows each pump to be provided with a displacement
corresponding to the volume of fluid per unit of time nec-
essary for driving a predetermined actuator in a synchro-
nized way with respect to other actuators.

[0021] The displacement is defined in the design
phase and it is steady, but even the speed in driving
pumps can be easily determined with a single motor and
with such a transmission that any likelihood of losing the
synchronization is prevented.

[0022] Asregardsthe construction, the device requires
only that in the case of a control actuating the switch in
addition to drive the control unit also the motor driving
pumps has to be driven.

[0023] Moreover the control unit may not require
means for generating and storing a pressure fluid but
may require only a simple fluid reservoir.

[0024] Advantageously even driving controls can be
related to a single motor and so they can be simple, not
expensive and effective.

[0025] The device is very strong and it is not so much
subjected to damages and it provides the possibility of
being made such that it is possible to have a rapid re-
placement above all of individual positive-displacement
pumps.

[0026] By providing a single drive shaft for all pumps
the shaft can be operatively connected to the input shaft
of each pump by a pair of gears allowing the drive shaft
to be arranged parallely to other input shafts of individual
pumps such that pumps can be put side by side laterally
of the shaft.

[0027] The above mentioned construction of means
for synchronizing hydraulic actuators moving points al-
lows said synchronization means to be particularly made
in the form of independent and optional operating unit
that can be inserted into a circuit supplying actuators with
a conventional control unit.

[0028] In such case, the invention provides synchro-
nization means to be composed of a separate and inde-
pendent constructional member comprising:
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- a predetermined number of positive-displacement
pumps mounted on a common frame or support;

- adriving motor mounted on said support;

- atransmission between said motor and input shafts
of positive-displacement pumps.

[0029] The constructional member can comprise a
common case for all positive-displacement pumps, which
case has:

- anumber of inlets each one composed of an inlet of
positive-displacement pumps;

- a number of outlets each one corresponding to an
outlet of one of the positive-displacement pumps

- which inlets and outlets come out by coupling termi-
nals on one or more outer walls of the case;

- asupply inlet of the electric motor.

[0030] Again according to a further embodiment im-
proving the fact of making synchronization means as a
separate and independent optional constructional mem-
ber, said synchronization means are provided with a
modular structure.

[0031] Therefore, in addition to the fact that synchro-
nization means can be mounted later into an existing
circuit supplying actuators, it is not necessary for said
synchronization means to be specially made ad hoc for
the specific plant where they will be mounted.

[0032] There are several possibilities for the modular
construction and several possible choices.

[0033] An embodiment provides a main frame or sup-
port structure to have such a size to house at least two
positive-displacement pumps, which structure or frame
is provided with structure or frame extensions that can
be removably mounted.

[0034] Extensions can be composed of frame mem-
bers provided with means for being fastened to the main
frame portion and in turn they can be provided with means
for being fastened to a further extension, while each
frame extension member has such a size to house at
least a further positive-displacement pump or a prede-
termined number of additional positive-displacement
pumps and an extension for transmitting the drive motion
to individual additional positive-displacement pumps
housed in said frame extension member. Said transmis-
sion extension, for example a common drive shaft has
means for being operatively removably connected to the
transmission, for example to the common drive shaft of
positive-displacement pumps on the main member.
[0035] Advantageously positive-displacement pumps
can be arranged adjacent one with the other on a row
laterally offset with respect to the common transmission
shaft, both within the main member and in extension
members said extension being provided at a side of the
main support or frame member provided at the end of
the drive shaft opposite to the end of the driving motor.
Transmission extensions can be composed for example
of projections of the common drive shaft provided with
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an end for being connected to the end of said drive shaft.
[0036] With reference to the above device, since the
movement of points is a movement towards two direc-
tions from a first position to a second position and from
said second position to said first position with respect to
track rails, actuating cylinders are of the double-acting
type having two supply inlets and each of said supply
inlets being connectable alternatively to the delivery of
the control unit and synchronization means being provid-
ed between the delivery of the control pump and each
one of the two inlets of each double-acting actuating cyl-
inder.

[0037] Said synchronization means provided at the
two inlets of double-acting actuating cylinders are made
according to one or more of the combinations or subcom-
binations of the characteristics listed above for synchro-
nization means in combination with simple actuating cyl-
inders.

[0038] The above clearly shows several advantages
of the presentinvention both as regards functional effects
and as regards possibilities for the plant configuration.
[0039] The invention relates also to a method for mov-
ing railroad switch points by means of hydraulic actuators
wherein points are moved by at least two hydraulic ac-
tuators which are supplied by a common supply unit. In
order to synchronize movements of at least two actua-
tors, the amount of supplied fluid for each actuator is
adjusted in a way corresponding to the synchronized
movement over time of two or more actuators.

[0040] According to an advantageous embodiment,
such adjustment is obtained by using positive-displace-
ment pumps driven at the same drive speed and for an
equal and coincident drive time period, while the delivery
volume of each pump is determined in proportion to the
amount of pressure fluid required by the corresponding
actuator to be moved in a synchronized way with other
actuators from an initial position to a limit position.
[0041] Said method is based on the concept of provid-
ing for each actuator supply means having such a size
to provide per unit of time an amount of fluid measured
on the basis of the fluid necessary for performing the
stroke of said actuator in a synchronized way with other
actuators and said supply means being driven for the
same and coincident drive period.

[0042] Further improvements of the present invention
are object of subclaims.

[0043] Characteristics of the invention and advantages
deriving therefrom will be more clear from the following
description of one not limitative embodiment, shown in
annexed drawings, wherein:

Figure 1 is an example of a high-speed switch com-
prising a predetermined number of double-acting lin-
ear actuators for moving points between two prede-
termined positions.

Figure 2 is a schematic example of the hydraulic cir-
cuitsupplying actuators provided with means for syn-
chronizing said actuators for each of the two inlets
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of each double-acting actuating cylinder.

Figure 3 is a schematic example of the modular ar-
rangement of synchronization means allowing them
to be adapted to a variable number of linear actua-
tors.

[0044] Figure 1 schematically shows a railroad switch,
particularly of the high-speed type. The switch comprises
two points denoted by A1 and A2 and a frog denoted by
C. At the region of diverging ends of points A1, A2 i.e. at
the region opposite to the frog C movement linear actu-
ators denoted by 1 and 2 are provided, each one being
mounted at one of the sleepers T and whose rod is fas-
tened to points at a different location along the longitu-
dinal direction thereof. Similarly linear actuators 3, 3’ are
provided also in the region of the switch frog C.

[0045] Obviously in the presentinvention the provision
of movement actuators also at the frog C is not to be
considered as limitative since itis possible also to provide
a switch free from the movable frog and so free from
movement actuators 3, 3’. Moreover the invention applies
also to a switch having only two linear actuators 1, 2 and
not having a series of three linear actuators in addition
to the toe one 1.

[0046] Advantageously linear actuators are of the hy-
draulic type and here they are of the double-acting type,
since points have to be moved from a position with the
point A1 abutting against the rail laterally adjacent thereto
to a position wherein the point A2 abuts against the rail
laterally adjacent thereto and again to the position where-
in the point A1 abuts against the adjacent rail.

[0047] Actuating cylinders 1, 2, 3 and 3’ are supplied
with a pressure fluid, particularly oil from a supply unit of
said pressure fluid which is denoted by 4. It can supply
all actuators or it is possible to provide a separate unit 4’
supplying only actuators of the frog C with the unit 4 sup-
plying remaining actuators.

[0048] Such devices for moving switch points, of the
hydraulic type, particularly of the oil-hydraulic type is
known in EP 712772.

[0049] The unit 4, 4’ supplying fluid for driving linear
actuators does not directly supply said fluid to actuators,
but it provides the fluid to synchronization means 10 pro-
vided between the delivery side of the unit 4, 4’ and each
inlet of each actuating cylinder 1, 2, 3, 3'.

[0050] Synchronization means are made such that
each hydraulic cylinder is provided with an amount of
pressure fluid per unit of time related to the stroke the
rod of the actuating cylinder 1, 2, 3, 3’ has to made in
order to move the transverse section of points A1, A2
where said actuator is provided in the correct position
with reference to the two limit positions of points de-
scribed above. It has to be noted that the movement
stroke of points A1, A2 is different depending on the po-
sition of the actuator with reference to the longitudinal
extension of points, it is greater in the end region wherein
the actuator 1 is provided and it becomes more and more
small towards the frog C.
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[0051] An advantageous embodiment that will be de-
scribed below in more details with reference to figure 2,
provides synchronization means 10 to be composed of
single synchronization units 110, in the form of so called
positive-displacement pumps and are contemporane-
ously driven and for the same time period by a common
motor 210 whose motion is transmitted to individual pos-
itive-displacement pumps 110 by a common transmis-
sion.

[0052] The shown embodiment provides synchroniza-
tion means 10’, in a not limitative way but merely as a
possibility, also for actuators 3, 3’ of the switch frog C
which are made like means 10, therefore the detailed
description thereof is omitted since the detailed descrip-
tion regarding synchronization means 10 for actuators 1
and 2 can be applied also to said synchronization means
10’ for actuators 3, 3’ of the switch frog C.

[0053] While an embodiment of the invention provides
each synchronization unit 110, i.e. each positive-dis-
placement pump to be driven by a separate motor there
being provided a method for synchronizing speeds and
time for energizing individual motors, for example by
means of an encoder and a power supply unit therefor,
the embodiment providing only one motor 210 is advan-
tageous, since it is surely more accurate in keeping the
synchronization in driving synchronization units 110 and
it is less subjected to losses caused by adverse combi-
nation of tolerances. In addition as it can be seenin figure
1 only one actuating control has to be sent only to the
motor and to the unit, therefore both the transmission of
controls for actuating the switch and the functional control
of the switch as well as the diagnostic control on different
actuating members intended for moving points are sem-
plified.

[0054] Figure 2 shows in details a circuit diagram of
the device according to the presentinvention and accord-
ing to the preferred embodiment wherein synchronization
units 110 are composed of a positive-displacement pump
110.

[0055] Like figure 1, individual double-acting actuators
are denoted by 1 and 2 and synchronization means are
denoted by 10 two of them being provided since a syn-
chronization unit 10 is provided for each one of the two
inlets of the double-acting cylinders 1, 2.

[0056] Synchronization means are composed of a pos-
itive-displacement pump 110 for each linear actuator 1,
2. All positive-displacement pumps are supplied by a
common inlet line 310 which is connected to the delivery
of the unit 4, while the outlet of each positive-displace-
ment pump 110 is connected to one of the inlets of an
associated actuating cylinder 1, 2. Therefore each one
of the two inlets of a double-acting actuating cylinder is
connected to the delivery of a positive-displacement
pump 110 being part of synchronization means 10 of ac-
tuators for the movement stroke of points in one of the
two different movement directions, while deliveries of the
two positive-displacement pumps 110 connected to one
of the two inlets of a double-acting actuating cylinder 1,
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2 respectively are connected together by a balance line
provided with a check valve and generally denoted by 11
and while an on-off valve 12 is provided on each connec-
tion lines between the delivery of each positive-displace-
ment pump and the corresponding inlet of the corre-
sponding actuator 1, 2.

[0057] Asregards means for driving positive-displace-
ment pumps, these are schematically shown in figures 2
and 3 and they are composed of a driving motor 210
rotationally driving a drive shaft 310 in common to all
positive-displacement pumps 110 of synchronization
means. It is possible to provide also different transmis-
sion means, however the selected embodiment with the
common drive shaft has advantages regarding the sim-
plicity in the construction, and it guarantees pumps to be
driven all at the same moment and for the same time
period and at the same speed with no adverse combina-
tions of tolerances that can cause synchronization loss-
es.

[0058] The common drive shaft 310 can be provided
laterally offset with respect to pumps 110 a train of gears
being provided for transversally branching the driving
motion from said transmission shaft and transmitting the
motion to the drive shaft of the corresponding positive-
displacement pump 110. This allows a positive-displace-
ment pump to be easily replaced without dismantling oth-
er positive-displacement pumps or other constructional
parts.

[0059] From the above it is clear that synchronization
means 10 can be made as a separate constructional part
that can be assembled into an hydraulic circuit supplying
hydraulic cylinders moving switch points even later.
[0060] With reference to figure 3, in this case a pre-
ferred embodiment provides a frame, a case or any hous-
ing and/or supporting structure generally denoted by 410
housing at least two positive-displacement pumps 110
and a transmission shaft 310 therein. Each pump has an
inlet or suction and a delivery that come out at walls of
the supporting structure or case 410 by means of con-
necting terminals 510 of ducts of which a duct comes
from the fluid supply unit and a duct connects the delivery
to the inlet of the corresponding linear actuator 1, 2 re-
spectively.

[0061] The drive shaft 310 is connected to one end of
the driving motor.

[0062] According to a particularly advantageous con-
structional improvement as regards the synchronization
means subsequently mounted within an already existing
plant, in order to avoid synchronization means 10 to be
manufactured ad hoc as regards the number of required
positive-displacement pumps 110, it is possible to pro-
vide an arrangement of synchronization means that can
be enlarged since at least a base or main module is pro-
vided comprising a predetermined minimum number of
positive-displacement pumps or other synchronization
units 110, the motor 210 and the shaft 310 transmitting
the motion to positive-displacement pumps and which
corresponds to the constructional part denoted by 10 in
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figure 3 and at least a further integration or extension
module denoted by 10’ comprising at least a positive-
displacement pump 110’ and an extension for transmit-
ting the motion 310’ of the motor 210 also to such at least
one further positive displacement pump 110’. The con-
struction of the extension module 10’ is like the one of
the base or main module 10 as already described above,
while each extension module 10’ has removable means
for being fastened to the base or main module 10 coop-
erating with corresponding fastening means on said base
or main module 10 each extension module being provid-
ed also with means for fastening to a further extension
module as shown by the module 10" shown in broken
lines. Said removable fastening means of base and ex-
tension modules 10, 10’, 10" can be made in any manners
and they are within basic technical cultural knowledges
and abilities of the person skilled in the art and are gen-
erally denoted by 610 in the shown figure.

[0063] In addition to the above the base or main mod-
ule 10 and each extension module 10’ at the connection
sides faced one to the other have an output end of the
drive shaft 310 provided with a terminal 710 for being
operatively connected to an end of an extension of said
drive shaft 310' mounted within the extension module
respectively and in turn at the side connecting to a further
extension module 10" it has an output end of said exten-
sion of the drive shaft 310’ provided with a terminal 710’
for being operatively connected to one end of an exten-
sion of said drive shaft 310" which is mounted in said
further extension module 10" and so on. Extension mod-
ules 10’, 10" all have the same construction it being pos-
sible also to provide extension modules with a different
number of positive-displacement pumps 110.

[0064] As regards synchronization units and particu-
larly positive-displacement pumps, the fact that they are
driven in common and at the same speed allows points
to be moved in a synchronized way as regards the dif-
ferent length of movement strokes of points at different
locations where individual actuators are attached with
reference to the longitudinal extension of points, by sim-
ply providing such a displacement of each positive-dis-
placement pump that it provides an overall amount of
fluid per unit of time that is related to the displacement
of the corresponding actuator and on the movement per
unit of time of the location where the actuator is attached
to points in a synchronized way with respect to locations
where other actuators are attached to points.

[0065] The fact that individual positive-displacement
pumps supplying individual actuators and driven in com-
mon and contemporaneously as well as at the same
speed effectively reduces the drawback regarding the
synchronization of the movement of points at different
locations where individual actuators are attached thereto
to only the dimensional problem regarding the volume,
that is the displacement of the suction/compression
chamber of individual positive-displacement pumps, thus
making the operation of the device very simple and safe
and stable.
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Claims

Device for moving railroad switch points, particularly
high-speed ones comprising:

- at least two hydraulic actuators (1, 2, 3, 3’);
-aunit (4, 4’) for supplying pressure fluid to said
hydraulic actuators (1, 2, 3, 3);

- said hydraulic actuators (1, 2, 3, 3') being drive-
able by means of control means actuating/de-
activating said supply unit (4, 4’);

- actuators, the at least two hydraulic actuators
(1, 2, 3, 3) being operatively connected each
one to points (A1, A2) at a different location and
possibly also to the switch frog (C);

-such thatwhenthe supply unit(4,4’) is actuated
the pressure fluid is supplied to said actuators
(1, 2, 3, 3) allowing points (A1, A2) and/or the
frog (C) to be moved from a predetermined first
initial position to a second limit position,

characterized in that

there are provided means (10, 10°, 10") for synchro-
nizing the stroke of the at least two actuators (1, 2,
3,3);

which synchronization means (10, 10’, 10") are com-
posed of a unit (110) adjusting the amount of fluid
per unit of time for each actuator (1, 2, 3, 3’);

and wherein the adjustment occurs by setting a pre-
determined volume of fluid per unit of time provided
by each adjustment unit (110) to each actuator (1,
2,3,3).

Device according to claim 1, characterized in that
each adjustment unit (110) is composed of a posi-
tive-displacement pump, all positive-displacement
pumps being driven at the same driving speed while
having predetermined displacements and defined on
the basis of the predetermined amount of fluid per
unit of time for achieving the synchronized motion of
individual actuators (1, 2, 3, 3’)

Device according to claim 2, characterized in that
there is provided a single motor (210) driving all ad-
justment units (110) each one composed of a posi-
tive-displacement pump and which driving motor
(210) is operatively connected to the input shaft of
each positive-displacement pump by a common
transmission (310).

Device according to claim 3, characterized in that
the common transmission (310) is composed of a
single transmission shaft that is connected to or is
the input shaft of each positive-displacement pump
(110) and which transmission shaft (310) is rotated
by the single driving motor (210).

5. Device according to one or more claims 1 to 4 char-
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acterized in that it comprises:

- at least two or more linear actuators (1, 2 3, 3’)
moving points (A1, A2) and/or the frog (C), the
rod of each of them is connected to points (A1,
A2) and/or frog (C) at a different predetermined
location with reference to the longitudinal direc-
tion thereof

- a control unit (4, 4’) for actuators (1, 2, 3, 3)
being provided for supplying a pressure fluid to
each one of said actuators (1, 2, 3, 3’) and a unit
(110) adjusting the amount of fluid supplied per
unit of time being provided between the delivery
side of said control unit (4, 4’) and the inlet of
each actuator (1, 2, 3, 3");

- said adjustment unit (110) being a part of
means (10, 10°, 10") for synchronizing the dis-
placement motion of actuators (1, 2, 3, 3°);

- moreover each of said adjustment units (110)
being further provided to be composed of a pos-
itive-displacement pump;

- each one of said positive-displacement pump
being driven by a common driving motor (210)
by means of acommon transmission shaft (310).

Device according to one or more claims 1 to 5, char-
acterized in that synchronization means (10, 10’,
10") are composed of a separate and independent
constructional member comprising:

- a predetermined number of means (110) for
adjusting the amount of fluid per unit of time, for
example positive-displacement pumps, mount-
ed on a common frame or support or within a
common housing case (410);

- adriving motor (210) mounted on said support,
frame or said case (410);

- atransmission (310) between said motor (210)
and means (110) adjusting the amount of fluid
per unit of time i.e. input shafts of positive-dis-
placement pumps.

7. Device according to claim 6 characterized in that

it has a common case (410) having:

- a number of inlets corresponding to individual
inlets of means (110) adjusting the amount of
fluid per unit of time i.e. to individual positive-
displacement pumps;

- anumber of outlets corresponding to individual
outlets of means (110) adjusting the amount of
fluid per unit of time i.e. of positive-displacement
pumps

- which inlets and outlets come out with coupling
terminals (510) on one or more outer walls of
the case (410) ;

- a supply inlet of the electric motor (210).
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Device according to one or more of the preceding
claims, characterized in that synchronization
means (10, 10°, 10") are provided with a modular
structure, a support structure or a frame or a case
(410) being provided for at least two means (110)
adjusting the amount of fluid per unit of time, i.e. for
at least two positive-displacement pumps, which
structure or which frame or which case (410) are
provided in combination with structure or frame or
case extensions (10, 10") which can be removably
mounted and which extensions (10, 10") are intend-
ed for housing at least a further means (110) adjust-
ing the amount of fluid per unit of time, i.e at least a
further positive-displacement pump.

Device according to claim 8, characterized in that
said extension (10’, 10") is provided on one side of
the support, frame or case (410) provided at the end
of the transmission shaft (310) opposite to the end
of the driving motor (210).

Device according to claims 8 or 9, characterized in
that there are provided means (310, 710) for con-
necting further means (110°, 110") adjusting the
amount of fluid per unit of time, i.e. the further posi-
tive-displacement pump provided within said exten-
sion (10’, 10"), to means (310) transmitting the driv-
ing motion i.e. the shaft transmitting the driving mo-
tion of the motor (210) to positive-displacement
pumps.

Device according to claim 10, characterized in that
extensions (10°, 10") have a transmission shaft ex-
tension (310’, 310") provided with an end (710) for
coupling to the end of a transmission shaft (310).

Device according to one or more of the preceding
claims, characterized in that synchronization
means (10, 10’, 10") are composed of at least a base
or main module (410) comprising a predetermined
minimum number of positive-displacement pumps
or other synchronization units (110), the motor (210)
and the shaft (310) transmitting the motion to posi-
tive-displacement pumps and at least a further inte-
gration or extension module (10’) comprising at least
a positive-displacement pump (110’) and an exten-
sion for transmitting the motion (310’) of the motor
(210) which is operatively connected to the positive
displacement pump (110’), while each extension
module (10°) has removable means (610) for being
fastened to the base or main module (10) cooperat-
ing with corresponding fastening means on said
base or main module (10) each extension module
being provided also with means for being fastened
to a further extension module (10") and while the
base or main module (10) and each extension mod-
ule (10’) at the connection sides faced one to the
other have an output end of the drive shaft (310)
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provided with a terminal (710) for being operatively
connected to an end of an extension of said drive
shaft (310’) mounted within the extension module
respectively and in turn at the side connecting to a
further extension module (10") it has an output end
of said extension of the drive shaft (310’) provided
with aterminal (710’) for being operatively connected
to one end of an extension of said drive shaft (310")
which is mounted in said further extension module
(10") extension modules (10°, 10") all having the
same construction and being possible to connect
them one to the other in cascade and to the main or
base module (10).

Device according to claim 12, characterized in that
extension modules (10’, 10") have two or more pos-
itive-displacement pumps (110).

Device according to one or more of the preceding
claims characterized in that actuating cylinders (1,
2, 3, 3) are of the double-acting type being provided
with two supply inlets and each of said supply inlets
being connectable alternatively to the delivery of the
control unit (4, 4’) and synchronization means (10,
10, 10") being provided between the delivery of the
control unit (4, 4’) and each one of the two inlets of
each double-acting actuating cylinder (1, 2, 3, 3').

Device according to claim 10 characterized in that
synchronization means (10, 10’, 10") are made ac-
cording to one or more of the preceding claims 1 to
13.

Method for moving railroad switch points by means
of hydraulic actuators wherein points are moved by
at least two hydraulic actuators which are supplied
by a common supply unit characterized in that the
amount of supplied fluid for each actuator is adjusted
in a way corresponding to the synchronized move-
ment over time of two or more actuators. Such ad-
justment being obtained by using positive-displace-
ment pumps driven at the same drive speed and for
an equal and coincident drive time period, while the
delivery volume of each pump is determined in pro-
portion to the amount of pressure fluid required by
the corresponding actuator to be moved in a syn-
chronized way with other actuators from an initial
position to a limit position.

Method according to claim 16 characterized in that
actuating cylinders are of the double-acting type they
being provided with two inlets and there being pro-
vided separate and independent synchronization
means for each of said inlets.
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