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(57) Abrégé/Abstract:

The invention relates to a device (1) for spreading granulate (2), in particular for spreading sand into the gap between rail (3) and
wheel (4) of a rail vehicle (5), having a housing (6), having at least one inlet (7) for the granulate (2), and having at least one outlet
(8) for the granulate (2), having an axially movable dosing piston (9), and having a compressed-air connection (11) which opens
out in a pressure chamber (10) and which serves for the actuation of the dosing piston (9) by means of compressed air for the
purposes of dosing the granulate (2), wherein at least one bore (14) is provided in the dosing piston (9). To create a device (1)
which is of particularly simple and compact construction, a conveying air chamber (12) which is separate from the pressure
chamber (10) and which has a compressed-air connection (13) is provided, and the at least one bore (14) in the dosing piston (9)
connects the conveying air chamber (12) to the at least one outlet (8) for the granulate (2), such that the granulate (2) can be
conveyed to the at least one outlet (8) independently of the dosing by means of compressed air.
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Fig. 2

(57) Abstract: The invention relates to a device (1) for spreading granulate (2), in particular for spreading sand into the gap between
rail (3) and wheel (4) of a rail vehicle (5), having a housing (6), having at least one inlet (7) for the granulate (2), and having at least
one outlet (8) for the granulate (2), having an axially movable dosing piston (9), and having a compressed-air connection (11) which
opens out in a pressure chamber (10) and which serves for the actuation of the dosing piston (9) by means of compressed air for the
purposes of dosing the granulate (2), wherein at least one bore (14) is provided in the dosing piston (9). To create a device (1) which is
of particularly simple and compact construction, a conveying air chamber (12) which is separate from the pressure chamber (10) and
which has a compressed-air connection (13) is provided, and the at least one bore (14) in the dosing piston (9) connects the conveying

[Fortsetzung auf der ndchsten Seite]
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air chamber (12) to the at least one outlet (8) for the granulate (2), such that the granulate (2) can be conveyed to the at least one outlet
(8) independently of the dosing by means of compressed ait.

(57) Zusammenfassung: Die Erfindung betrifft eine Vorrichtung (1) zum Streuen von Granulat (2), insbesondere zum Streuen von
Sand in den Spalt zwischen Schiene (3) und Rad (4) eines Schienenfahrzeuges (5), mit einem Gehéuse (6), zumindest einem Zulauf
(7) fiir das Granulat (2) und zumindest einem Auslass (8) fiir das Granulat (2), einem axial bewegbaren Dosierkolben (9) und einem in
einer Druckkammer (10) miindenden Druckluftanschluss (11) zur Betétigung des Dosierkolbens (9) mittels Druckluft zur Dosierung
des Granulats (2), wobei im Dosierkolben (9) zumindest eine Bohrung (14) vorgesehen ist. Zur Schaffung einer besonders einfachen
und kompakt aufgebauten Vorrichtung (1) ist eine von der Druckkammer (10) getrennte Forderluftkammer (12) mit einem Druckluft-
anschluss (13) vorgesehen, und verbindet die zumindest eine Bohrung (14) im Dosierkolben (9) die Férderluftkammer (12) mit dem
zumindest einen Auslass (8) fiir das Granulat (2), sodass das Granulat (2) unabhéngig von der Dosierung mittels Druckluft zu dem
zumindest einen Auslass (8) forderbar ist.
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Device for Spreading Granulate

The invention pertains to a device for spreading
granulate, particularly for spreading sand into the gap
between a rail and a wheel of a rail vehicle, wherein said
device comprises a housing, at least one 1inlet for the
granulate and at least one outlet for the granulate, an axially
movable metering piston and a compressed alr connection, which
leads into a pressure chamber and serves for actuating the
metering piston by means of compressed air in order to meter
the granulate, and wherein at least one bore is provided in
the metering piston.

In rail vehicles, in particular, it is common practice
to increase the static friction between a vehicle wheel and a
rail head for a start or for a braking maneuver by spreading
granulate, especially sand, into the gap between the rail and
the track wheel. To this end, such spreading devices are
arranged 1in front of the wheels of the rail vehicle and
activated by means of the vehicle control, e.g. manually or
also automatically. In this case, 1t is necessary to meter a
suitable quantity of granulate from a granulate container and
to convey this granulate to the gap between the rail and the
wheel via a corresponding delivery line.

Most conventional devices for spreading granulate
therefore comprise a corresponding metering apparatus and a
separate discharging apparatus. In addition to electrically,
electromagnetically or pneumatically actuated ©pistons,
rotating cellular wheels are also suitable for metering a
desired granulate quantity.

The conveyance of the metered granulate to the gap
between the rail and the wheel via a delivery line is typically
also realized with compressed air, e.g. as described in AT 403
559 B.

Another spreading device that is operated with compressed
air is known, for example, from WO 2008/061650 Al.

FR 593 382 A describes a granulate spreading device of

the type in question, wherein the granulate is metered, as



10

15

20

25

30

35

CA 03102482 2020-12-03

well as conveyed or loosened up, at the beginning of the
delivery line with one and the same compressed air flow.

EP 656 292 Al discloses a sand spreading device, in which
the sand 1is pneumatically metered and conveyed 1in a very
elaborate manner.

The metering and conveying apparatuses of known granulate
spreading devices frequently are relatively large such that
constructions of this type are not well suited for
retrofitting existing rail vehicles, in which only limited
space 1s available. 1In addition, a relatively high energy
input or a large quantity of compressed air is required for
conveying the metered granulate over larger spatial distances.

The invention is based on the objective of creating an
above-described granulate spreading device that has a compact
and space-saving construction and therefore is also well
suited for retrofitting existing rail vehicles, in which only
limited space is available. The proposed spreading device
should also be characterized by a particularly high efficiency
with respect to the reguired energy input. The disadvantages
of known spreading devices should be eliminated or at least
reduced.

The objective of the invention is attained in that a
conveying air chamber, which is separated from the pressure
chamber and has a compressed air connection, is provided, and
in that the at least one bore in the metering piston connects
the conveying air chamber to the at least one outlet for the
granulate such that granulate can be conveyed to the at least
one outlet by means of compressed air independently of the
metering process. According to the invention, a spatial and
functional integration of the metering function and the
conveying function is achieved due to the arrangement of a
conveying air chamber that 1is separated from the pressure
chamber and the arrangement of the at least one bcre in the
metering piston. In contrast to the prior art, no separate
apparatus such as a separate injector 1is therefore reguired
for conveying the metered granulate, but the compressed air
flow for conveying the granulate to the outlet of the spreading

device rather is conveyed through the at least one bore in the
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metering piston via the conveying air chamber located behind
the metering piston. The discharge of the conveying air on the
front end of the metering piston is spatially separated from
the inlet for the granulate, but takes place in the immediate
vicinity, such that the granulate and the conveying air are
optimally intermixed. This contributes to a particularly
efficient conveyance of the granulate to the desired location,
typically the gap between a rail and a wheel, with minimal
energy input. The proposed spreading device is essentially
characterized by piston metering without injector. The
spreading device has a particularly space-saving and compact
construction and is therefore particularly well suited for
retrofitting rail vehicles, in which only little space 1is
available. The compact and relatively simple construction of
the spreading device also results in a reduced maintenance
effort.

According to a characteristic of the invention, multiple
bores preferably are arranged in the metering piston in an
annular manner. This improves the distribution of the
conveying air and leads to a uniform flow rate and as a result
to a greater bridgeable conveying distance or a reduced energy
input and compressed air demand.

An improved conveyance of the granulate and a higher
acceleration can be achieved if the bores are arranged such
that they are inclined toward the center axis of the metering
piston. In this context, angles of inclination in the range
between 1° and 5° proved particularly suitable.

An improved continuous supply of the granulate can be
ensured if a granulate chamber, which preferably is realized
annularly and connected to the at least one inlet for the
granulate, 1s arranged around the end of the metering piston
that faces the at least one outlet for the granulate. The
energy input for the conveyance of the granulate and the
compressed air demand can be additionally reduced or the
granulate can be transported to the desired location over
greater distances due to the essentially annular supply of the
granulate and the preferably annular discharge of the

compressed air for conveying the granulate.
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The at least one inlet for the granulate is ideally
arranged such that it is inclined, preferably by 30° to 60°,
particularly by 45°. A constant and continuous supply of the
granulate can be achieved due to such an incline of the
granulate inlet.

Superior metering of the granulate can be achieved if the
end of the metering piston that faces the at least one outlet
for the granulate is realized in a pointed manner because the
point on the end of the metering piston makes it possible to
continuously vary the gap size during a movement of the
metering piston.

According to another characteristic of the invention, a
spring is provided for resetting the metering piston. In this
way, the metering piston can also be returned into the starting
position without the use of compressed air. The return spring
used preferably is a coll spring that has a predefined and
proportionally extending spring characteristic. It would
alternatively also Dbe conceivable to use laminated disk
springs with a comparable characteristic. In any case, the
force of the return spring must ensure that the metering piston
is returned in a fast and precise manner. In addition, the
return spring prevents an unintentional discharge of the
granulate during a potentially occurring pressure drop.

The spring 1is preferably arranged in a pressure-tight
spring chamber. A pressure cushion that simplifies the return
of the metering piston is formed due to the arrangement of
such a pressure~tight spring chamber, in which the return
spring is arranged.

A controlled return of the metering piston can be
realized if a valve is arranged in this spring chamber.

The separation between the pressure chamber and the
conveying air chamber may be formed by a separating element
with a guide for the metering piston. The guide between the
separating element and the metering piston may be realized,
for example, by means of corresponding sealing lips.

A bypass for routing part of the compressed air used for
conveying the granulate to the granulate inlet may be arranged

between the conveying air chamber and the at least one inlet
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for the granulate. If part of the compressed air used is routed
through such a bypass, it is possible to prevent a vacuum in
the inlet for the granulate, which could lead to a compression
of the granulate and as a result block the conveyance of the
granulate. A slight and brief overpressure in the granulate
inlet already can prevent the occurrence of an undesirable
vacuum and therefore faulty metering or conveying processes.

A regulating screw preferably is provided in the bypass
in order to adjust the compressed air flowing through the
bypass. The regulating screw for adjusting the compressed air
flowing through the bypass may in the simplest case be realized
in the form of a conical screw that correspondingly varies the
cross section of the bypass.

A seal, preferably an O-ring, may be arranged between the
metering piston and the housing. Such a seal is preferably
made of an elastic material, e.g. rubber, and makes it possible
to ensure that no granulate reaches the outlet of the spreading
device in the idle state.

The at least one outlet for the granulate may be connected
to a delivery line. The delivery line is fastened on the outlet
by means of a corresponding flange or the like and transpozrts
the metered granulate to the intended location, particularly
the gap between a rail and a wheel of the rail vehicle, in
order to increase the static friction between the wheel and
the rail and to thereby simplify a start or a braking maneuver
of the rail wvehicle.

According to a design variation, the metering piston is
essentially arranged horizontally and the housing can be
connected to a container for the granulate from below. This
variation is particularly well suited for retrofitting the
spreading device 1in existing vehicles, particularly rail
vehicles, because the structural height is particularly small.
In this case, the spreading device can be simply connected to
a fastened on an existing granulate container from below.

Alternatively, the metering piston may also be
essentially arranged vertically and the housing may be
arranged in a container for the granulate. This variation is

better suited for the new construction of a rail vehicle, in
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which more space for accommodating the granulate container and
the metering piston is potentially available.

According to a variation of the invention, the compressed
alr connections are connected to a common compressed air line
with interposition of a throttle valve. In this case, the
metering and conveying apparatus of the proposed spreading
device is respectively supplied via a common compressed air
line or a common compressed alr connection. This so-called
single-line system is particularly designed for an operating
pressure of 3 bar to 8 bar or no more than 10 bar and
particularly well suited for bridging shorter conveying
distances, e.g. less than 1.5 m. The throttle valve or a flow
resistance makes it possible to correspondingly reduce the
pressure for the conveyance of the granulate relative to the
pressure for the movement of the metering piston.

A so-called afterblow effect or afterblow function for
clearing the delivery line after the completion of a spreading
process can be respectively achieved or improved if a check
valve is arranged in the compressed air line. The metering
piston is moved back into its starting position after the
compressed air supply has been shut off. The compressed air
remaining in the pressure chamber reaches the conveying air
chamber through the compressed air line via the check valve
and transports potential granulate deposits in the delivery
line to the end of the delivery line.

In an alternative wvariation, the compressed air
connections are connected to two different compressed air
lines. In this wvariation, the wvehicle makes available two
compressed air supplies, from which compressed air 1is
respectively transported into the pressure chamber and the
conveying air chamber via two different compressed air lines.
This system is likewise designed for an operating pressure of
3 bar to 8 bar or no more than 10 bar, but is well suited for
bridging greater conveying distances, e.g. up to 15 m.

The return of the metering piston into the starting
position can be promoted by arranging a bleeder valve in the

compressed air line.
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Figure 1 shows a schematic diagram of a granulate
spreading device that is mounted on a rail vehicle;

Figure 2 shows a lateral section through a design
variation of the inventive granulate spreading device in a
horizontal arrangement;

Figure 3 shows a section through the granulate spreading
device according to Figure 2 along the line of section III-
I171;

Figure 4 shows a vertical arrangement of the granulate
spreading device in a container for the granulate;

Figure 5 =shows a block diagram for visualizing a method
for operating the inventive granulate spreading device;

Figure 6 shows a block diagram for wvisualizing an
alternative method for operating the inventive granulate
spreading device; and

Figure 7 shows a schematic time diagram for visualizing
the control of the compressed air sources for operating the
granulate spreading device.

Figure 1 shows a schematic diagram of a device 1 for
spreading granulate 2, which is mounted on a rail vehicle 5.
The device 1 for spreading granulate 2 1is connected to a
container 22 for the granulate 2 from below and meters and
conveys a desired quantity of granulate 2 into the gap between
a wheel 4 of the rail vehicle 5 and a rail 3 via a delivery
line 21 in order to increase the friction between the rail 3
and the wheel 4. The device 1 for spreading the granulate 2
is typically controlled manually or automatically.

Figure 2 shows a lateral section through a design
variation of the inventive device 1 for spreading granulate 2
in a horizontal arrangement underneath a container 22 for the
granulate 2. The device 1 comprises a housing 6 with at least
one inlet 7 for the granulate 2 and at least one cutlet 8 for
the granulate 2, wherein a corresponding delivery line 21 for
conveying the metered granulate 2 to the desired location is
connected to said granulate outlet. An axially movable
metering piston 2 is located within the housing 6 in order to
meter the granulate 2. The movement of the metering piston 9

is realized by means of compressed air that can be introduced
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into the pressure chamber 10 via a compressed air connection
11. The inlet 7 for the granulate 2 1is released when the
metering piston 9 is moved out of the starting position such
that a guantity of granulate 2, which corresponds to the axial
displacement and the duration of the displacement of the
metering piston 9, can be metered in front of the metering
piston 9. In the exemplary embodiment shown, the inlet 7 for
the granulate 2 is connected to a preferably annular granulate
chamber 15 such that a uniform and continuous supply of the
granulate 2 can be achieved. A conveying air chamber 12 is
arranged within the housing 6 of the device 1 separately of
the pressure chamber 10, wherein compressed air can likewise
be introduced into said conveying air chamber 12 via a
corresponding compressed air connection 13. The compressed air
of the conveying air chamber 12 reaches the end of the metering
piston 9 at the outlet 8 for the granulate through at least
one bore 14 in the metering piston 9 and thereby serves for
conveying the metered granulate 2 to the desired location,
particularly the gap between the wheel 4 and the rail 3,
through the delivery line 21. Multiple bores 14 are preferably
arranged in the metering piston in an annular manner in order
to achieve an annular distribution of the compressed air for
conveying the granulate 2. An inclination of the bores 14
relative to the center axis A of the metering piston 9, e.q.
by an angle o between 1° and 5°, promotes a conveyance of the
granulate 2 with the least energy input possible. The metering
piston 9 may be realized in a pointed manner on its free end
that faces the outlet 8 for the granulate 2 in order to thereby
simplify the metering of the granulate 2. The inlet 7 for the
granulate 2 may also have a certain inclination, preferably
30° to 60°. A continuous supply of the granulate 2 from a
(not-shown) container 22 is thereby achieved. A spring 16
preferably serves for automatically returning the metering
piston 9 into the starting position. The spring 16 may be
realized in the form of a coil spring that is arranged in a
pressure-tight spring chamber 30. The spring chamber 30 can
be ventilated as needed by means of a valve 31. A corresponding

seal 20, particularly an ©O-ring of a suitable elastic
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material, may be provided in order to ensure the tightness in
the starting position of the metering piston 9 and to prevent
an unintentional leakage of granulate 2 from the inlet 7 to
the outlet 8. A separating element 17 with a corresponding
guide for the metering piston 9 may be provided in order to
separate the pressure chamber 10 from the conveying air
chamber 12. The separating element 17, as well as the element
arranged in front of the conveying air chamber 12, is fastened
on the housing 6 with corresponding (not-shown) locking screws
as indicated with dot-dashed lines. Corresponding guides and
seals for the axially movable metering piston 9 are also
arranged on the separating element 17 and on the element
arranged in front of the conveying air chamber 12.

A bypass 18 may be arranged between the conveying air
chamber 12 and the inlet 7 for the granulate 2 in order to
prevent a vacuum in the inlet 7 for the granulate 2, wherein
part of the compressed air used for conveying the granulate 2
is routed to the inlet 7 for the granulate 2 through said
bypass 18. A regulating screw 19 in the bypass 18 makes it
possible to adjust the quantity of the compressed air flowing
through the bypass 18.

Figure 3 shows a section through the device 1 for
spreading granulate 2 according to Figure 2 along the line of
section III-III. In this design variation, the device 1 for
spreading granulate 2 is essentially arranged horizontally
underneath a container 22 for the granulate 2. The sectional
representation according to Figure 3 shows that the metering
piston 9 contains six bores 14, which are arranged in the
metering piston 9 in an annular manner. The annular granulate
chamber 15 1is also clearly wvisible in this sectional
representation. The horizontal arrangement of the device 1 1is
particularly well suited for retrofitting existing rail
vehicles, in which only limited space is available.

Figure 4 shows a vertical arrangement of the device 1 for
spreading granulate 2 in a container 22 for the g¢granulate 2.
In this design variation, which requires more structural space
than a horizontal arrangement, the device 1 for spreading the

granulate 2 is arranged in the container 22 for the granulate
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10

2. In other respects, the function of the device 1 does not
differ from that of the horizontal arrangement according to
Figures 2 and 3.

Figure 5 shows a block diagram for visualizing a method
for operating the inventive device 1 for spreading granulate
2. In this so-called single-line system, a compressed air
source 27 1is connected to the pressure chamber 10 or its
compressed air connection 11, as well as to the conveying air
chamber 12 or its compressed air connection 13, via a common
compressed air line. The desired level of the compressed air
for the movement of the metering piston 9 on the one hand and
for the conveyance of the granulate on the other hand can be
adjusted by means of a compressed air regulator 28 and a
throttle valve 23. A check valve 26 in the compressed air line
24 serves for realizing the so-called afterblow effect,
according to which the compressed air in the pressure chamber
10 does not expand into the compressed air line 24 after the
completion of the metering and conveying process, but rather
reaches the conveying air chamber 12 and transports away
granulate 2 remaining in the delivery line Z21.

Figure 6 shows a block diagram for wvisualizing an
alternative method for operating the inventive device 1 for
spreading granulate 2. In the alternative method, two
compressed alir lines 24, 25 are respectively connected to the
compressed air connection 11 for the pressure chamber 10 and
the compressed air connection 13 for the conveying air chamber
12. The desired levels of the compressed air for the movement
of the metering piston 9 and for the conveyance of the
granulate 2 <can Dbe adjusted by means of corresponding
compressed air regulators and a corresponding throttle valve
23. In this so-called two-line system, the supply of the
metering chamber 10 and the supply of the conveying air chamber
12 are realized via separate compressed air lines 24, 25 and
the metering function and the conveying function can be
separately controlled and regulated independently of one
another.

Figure 7 ultimately shows a schematic time diagram for

visualizing the control of the compressed air sources for



10

15

CA 03102482 2020-12-03

11

operating the device 1 for spreading granulate 2. The
compressed air pl for moving the metering piston is activated
in accordance with the desired metering of the granulate 2.
The pressure pl in the pressure chamber 10 slowly drops after
the compressed air pl for moving the metering piston 9 has
been shut off. The compressed air p2 for conveying the
granulate remains activated beyond the shut-off time of the
metering piston ¢ in order to reliably transport the granulate
2 through the delivery line 21 and to correspondingly clear
the delivery line 21.

The present device 1 for spreading granulate 2 is
characterized by fewer components, a space-saving
construction, a lower weight and lower costs such that it can
also be widely used for retrofitting existing rail vehicles.
The proposed spreading device is furthermore characterized by
short reaction times, little wear and a low energy

requirement.
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Patent Claims:

1. A device (1) for spreading granulate (2), wherein
said device comprises a housing (6), at least one inlet (7)
for the granulate (2) and at least one outlet (8) for the
granulate (2), an axially movable metering piston (9) with at
least one bore (1l4) and a compressed air connection (11},
which leads into a pressure chamber (10) and serves for
actuating the metering piston (9) by means of compressed air
in order to meter the granulate (2), and wherein a conveying
ailr chamber (12), which is separated from the pressure chamber
(10) and has a compressed air connection (13), is provided,
and the at least one bore (14) in the metering piston (9)
connects the conveying air chamber (12) to the at least one
outlet (8) for the granulate (2), such that granulate (2) can
be conveyed to the at least one outlet (8) by means of
compressed air independently of the metering process,
characterized in that multiple bores (14) are arranged in the
metering piston (9).

2. The device (1) according to c¢laim 1, wherein the
granulate (2) is sand spread into the gap between a rail (3)

and a wheel (4) of a rail vehicle (5).

3. The device (1) according to claims 1 or 2,
characterized in that the bores (14) are arranged in the
metering piston (9) in an annular manner.

4, The device (1) according to claim 3, characterized
in that the bores (14) are arranged such that they are inclined

toward the center axis (A) of the metering piston (9).

5. The device (1) according to any one of claims 1 to
4, characterized in that a granulate chamber (15) is arranged
around the end of the metering piston (9) that faces the at
least one outlet (8) for the granulate (2).
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6. The device (1) according to claim 5, wherein the
granulate chamber is realized annularly and connected to the
at least one inlet ﬂ?) for the granulate (2).

7. The device (1) according to any one of claims 1 to
6, characterized in that the at least one inlet (7) for the
granulate (2) is arranged such that it is inclined.

8. The device (1) according to claim 7, wherein the at
least one inlet (7) for the granulate (2) is inclined by 30°
to 60°.

9. The device (1) according to claim 7, wherein the at

least one inlet (7) for the granulate (2) is inclined by 45°.

10. The device (1) according to any one of claims 1 to
9, characterized in that the end of the metering piston (9),
which faces the at least one outlet (8) for the granulate (2),
is realized in a pointed manner.

11. The device (1) according to any one of claims 1 to
10, characterized in that a spring (16) 1is provided for
resetting the metering piston (9).

12. The device (1) according to claim 11, characterized
in that the spring (16) is arranged in a pressure-—tight spring
chamber (30).

13. The device (1) according to claim 12, characterized
in that a wvalve (31l) is arranged in the spring chamber (30).

14. The device (1) according to any one of claims 1 to
13, characterized in that the separation between the pressure
chamber (10) and the conveying air chamber (12) is formed by
a separating element (17) with a guide for the metering piston
(9).
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15. The device (1) according to any one of claims 1 to
14, characterized in that a bypass (18) for routing part of
the compressed air used for conveying the granulate (2) to the
inlet (7) for the granulate (2) is arranged between the
conveying air chamber (12) and the at least one inlet (7) for
the granulate (2).

16. The device (1) according to claim 15, characterized
in that a regulating screw (19) is provided in the bypass
(18) .

17. The device (1) according to any one of claims 1 to
16, characterized in that a seal (20) is arranged between the
metering piston (9) and the housing (6).

18. The device (1) according to claim 17, wherein the
seal (20) is an O-ring.

19. The device (1) according to any one of claims 1 to
18, characterized in that the at least one outlet (8) for the

granulate (2) is connected to a delivery line (21).

20. The device (1) according to any one of claims 1 to
19, characterized in that the metering piston (9) is
essentially arranged horizontally and the housing (6) can be
connected to a container (22) for the granulate (2) from below.

21. The device (1) according to any one of claims 1 to
19, characterized in that the metering piston (9) 1is
essentially arranged vertically and the housing (6) is
arranged in a container (22) for the granulate (2).

22. The device (1) according to any one of claims 1 to
21, characterized in that the compressed air connections (11,
13) are connected to a common compressed air line (24) with

interposition of a throttle valve (23).
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23. The device (1) according to claim 22, characterized
in that a check valve (26) is arranged in the compressed air
line (24).

24. The device (1) according to any one of claims 1 to
21, characterized in that the compressed air connections (11,
13) are connected to two different compressed air lines (24,
25).

25. The device (1) according to claim 24, characterized
in that a bleeder valve (29) is arranged in the compressed air
line (24).

CA 3102482 2022-09-14
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