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The invention concerns the field of rail vehicle brakes.

it more particularly concemns the rail vehicle braking systems
provided with a service brake and with a parking brake configured to act on a
braking linkage.

it also concemns the braking methods for rail vehicles comprising
such braking systemns.

Rail vehicles are generally eguipped with service brake cylinders
comprising a piston movable under the effect of a fluid under pressure, the
movement of that piston driving a braking action such as the clamping of a disk
brake between two linings, or the direct pressure of a block against a vehicle
wheel.

These brake cylinders also generally comprise a parking or
emergency actuaior which is actuated in case of pressure loss of the fluid under
pressure and/or in case of intentional venting or leakage of the pneumatic
systermn. This actuator, also termed parking brake, makes it possible o provide
braking by virtue of the load of a spring substituting for the lcad of the fluid.
Once this parking brake has been activated, the brake remains continuously
engaged.

Document US 5,701,974 (A) discloses a breaking control apparatus
for rail vehicles, with a blocking control of a pneumatic parking brake.

A rail vehicle braking system is known from European patent
application EP 2 154 040 which is provided with a parking brake actuator
coupled to a rail service brake cylinder. This brake cylinder comprises a body
and a piston which is movable relative o the body to act on the braking linkage
via a thrust rod.

The brake cylinder alsc comprises a pressure chamber delimited by
the piston and by the body and which is connected by a pipe to a source of
preumatic pressure agent o put the piston into a service braking position.
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The parking brake comprises a body which is distinct from the brake
cvlinder body. The body of the parking brake has an opening facing the piston
of the service brake cylinder, which opening slidingly receives a thrust sleeve
fitling into that opening in a fluid-tight manner.

The parking brake also comprises a piston movably mounted in a
cylinder attached to the body and delimiting with that body a parking brake
pressure chamber. This parking brake pressure chamber is connected to
another source of pneumatic pressure agent via a pipe. The piston comprises at
its center an aperture passed through by the thrust sleeve.

The parking brake further comprises springs which continuously bias
the piston of that parking brake towards a position referred to as low in which
the parking brake is considered as being in a working configuration.

To acluate the parking brake when the piston of the service brake
cylinder is in service braking position, the pressure chamber of the parking
brake (filled in advance with the pneumatic pressure agent) is vented and the
springs of the parking brake then act on the piston of the parking brake, which
drives the sleeve until the latter comes 1o bear against the piston of the service
brake cylinder.

The pressure chamber of the service brake cylinder may then be
vented since the parking brake has been actuated.

The load applied by the parking brake on the service brake piston is
directly related to the load produced by the springs. This load naturally depends
on the stifiness and the extension of those springs.

With this braking system, the force applied on the braking linkage by
the piston of the service brake cylinder when the parking brake has been
actuated and the service brake cylinder has been vented is often less than the
force applied by that same piston when it is in service braking position.

The invention concemns a rall vehicle braking system, having
improved performance relative to the braking systems of the above-mentioned

prior art, while being simple, convenient and economic.
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According to a first aspedt, the invention thus relates to a rail vehicle
braking system with brakes that have at least one lining or at least one block,
comprising:

- abody;

- abraking linkage configured to act on at least one said brake that
has at least one lining or at least one block;

- a service brake comprising a braking piston which is movable
relative to said body to act on said braking linkage and delimits with said body a
service brake pressure chamber configured o be supplied by a first source of
pneumatic pressure agent to put said braking piston info a service braking
position; and

- a parking brake configured to act on said braking piston of said
service brake and having a working configuration and a resting configuration;

said rail vehicle braking system being characterized in that:

- said braking piston is disposed in said body and has two sides,
respectively a first side configured to act on said braking linkage and a second
side which is an opposite side to said first side and which is turned towards said
service brake pressure chamber;

- said service brake further comprises a piston rod disposed in
said service brake pressure chamber and attached to said second side of said
braking piston;

- said parking brake is disposed in said body and comprises a
blocking device disposed in said service brake pressure chamber, which device
is movable relative to said body to act on said piston rod and having a first
position and a second position, as well as an actuating device movable relative
to said body, configured to be electrically actuated and having a siable position;

said blocking device and said actuating device being configured such
that:

- when said braking piston is in its service braking position and
said parking brake is in working configuration, said actuating device acts on
said blocking device until the latter immobilizes said piston rod so as to block
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said braking piston in its service braking position, said blocking device then
being in its second position and said actuating device in its stable position; and

- when said parking brake is in resting configuration, said actuating
device acts on said blocking device until the latter frees said piston rod so as to
unblock said braking piston from its service braking position, said blocking
device thus being in ils first position;

on account of which the braking force applied 1o said braking linkage
when said parking brake is in working configuration is directly related to the
braking force applied to said braking linkage by said service brake in its service
braking position, independently of the force applied by said blocking device on
said piston rod.

in the braking system according to the invention, the braking piston is
immobilized in service braking position by the parking brake and in particular by
its blocking device. This means that the braking piston may be immobilized in
any position, which position is linked to the travel which that piston has travelled
and that travel depends on the force applied in the service braking phase.

By the term immobilize is meant the fact that the force applied by the
braking piston on the braking linkage in the working configuration of the parking
brake does not reduce, or almost not.

A certain loss is however accepted linked to the retraction of the
braking piston, in particular on the slight movement of the piston relative to the
blocking device, at the time the service brake pressure chamber is vented. This
loss is controlled and is defined by a very slight reduction in the force applied
which is due in particular o the manufacturing tolerances both of the blocking
device and of the braking piston. This reduction in the force applied on the
braking linkage is here called losses on retraction. An acceptable value for
these losses on retraction is at maximum of the order of 10% of the force
applied by the service brake at the time the parking brake is actuated to be in
working configuration.

Thanks to the invention and in particular to the configuration of the
braking piston and of the parking brake, the springs of the known braking
systemns described above are in paricular dispensed with which make it
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possible to apply the parking brake force on the braking linkage via the service
brake cylinder piston. Thus, for the same force applied on the braking linkage
when the parking brake is in working configuration, the braking system
according to the invention is more compact than the aforementioned braking
systems of the prior art, and also lighter.

it should be noted that the braking linkage advantageously has
deformable arms of which the elasticity may substitute for that of the springs of
the known braking systems described above.

it should be noted that the configuration of the parking brake is
chosen such that the load applied directly by the biocking device to immabilize
the braking piston is not greater than the load applied by the springs on the
piston of the aforementioned braking systems of the prior art; while the force
applied on the braking linkage when the parking brake of the system according
to the invention is in working configuration is at least equal to or even greater
than that procured by the aforementioned braking systems of the prior arl

it will also be noted that the arrangement of the brake in the body of
the system, and in particular the arrangement of the blocking device in the
service brake pressure chamber, enables it o be proiected from the
environment of the body and enables simple and convenient lubrication.

According to preferred, simple, convenient and economical features
of the system according to the invention:

- said actuating device is formed by an electrical actuator;

- said blocking device is disposed in a cavity of said body;

- said blocking device is formed by a blocking finger and said
actuating device is formed by an electrical actuator movable relative to said
body and by a spring member; said electrical actuator being configured to hold
said blocking finger in its first position when said electrical actuator is electrically
supplied, in which first position said blocking finger is away from said piston rod;
said spring member being configured to hold said blocking finger in its second
position when said electrical actuaior is not electrically supplied, in which

second position said blocking finger immobilizes said pision rod;
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- said blocking device is formed by a blocking finger and said
actuating device is formed by an electrical actuator movable relative to said
body, said actuator being configured to hold said blocking finger in its first
position when said electrical actuator is electrically supplied, in which first
position said blocking finger is away from said piston rod; said actuator being
furthermore configured to hold said blocking finger in its second position when
said electrical actuator is not electrically supplied, in which second position said
blocking finger immaobilizes said piston rod,

- said spring member is disposed in a cavity of said body;

- said parking brake further comprises an intermediate actuating
lever atiached both to said blocking device and to said actuating device and
configured to actuate said blocking device in response o the movement of said
actuating device;

- said blocking device has at its distal end a tooth having at least
one inclined edge and configured (o cooperate in complementary manner with a
complementary teeth formation having at least one inclined edge of said piston
rod or of an intermediale part disposed between said piston rod and said
blocking device;

- said blocking device has at its distal end a {ooth having straight
edges and configured to cooperate in compiementary manner with a
complementary teeth formation having straight edges of said piston rod or of an
intermediate part disposed between said piston rod and said blocking device;

- said service brake further comprises a ratchet wheel mounted on
said piston rod and configured to mesh with said blocking device when the latter
is in its second position, in order to immobilize said piston rod;

- said parking brake further comprises a manual unlocking part for
unlocking said parking brake when the latter is in working configuration, which
uniocking part is configured to act on said blocking device; and/or

- said uniocking part is configured to be locking actuated.

The disclosure of the invention will now be continued with the
description of embodiments, given below by way of lllustrative and non-limiting
examples, with reference to the accompanying drawings, in which:
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- Figures 1 to 5 diagrammatically illustrate the operation of a rall
vehicle braking system in accordance with the invention, which system is
provided with a pneumatic distributor and is connected to different sources of
pneumatic pressure agent of the vehicle, that system being respectively in
different configurations;

- Figure 6 is an exploded perspective view of a first variant
embodiment of the rail vehicle braking system;

- Figure 7 is a diagrammatic seclion view of the rail vehicie braking
system illustrated in Figure 6, here assembled;

- Figures 8 and 9 are pertial views of the rail vehicle braking system
Hustrated in Figures 6 and 7, respectively in a working configuration and in a
resetting and/or unlocking configuration of a parking brake of that systemn, with
furthermore an enlargement of a detail in the bottom right of each Figure;

- Figures 10 and 11 diagrammatically illustrate respectively the
second and third variant embodiments of the rail vehicle braking system
iHustrated in Figures 1 to 5, in the working configuration of the parking brake
which that system comprises; and

- Figures 12 to 15 are partial and diagrammatic views of a fourth
variant embodiment of the rail vehicle braking system lllustrated in Figures 1 (o
5, in different configurations.

Figure 1 diagrammatically represents a rail vehicle braking system 1
of a rail vehicle with a brake having linings or blocks.

The rail vehicle braking system 1 comprises a body 2 here forming
both a service brake cylinder & and a parking brake cylinder 7, a conveyance
network of pneumatic pipes 3 which is connected to the body 2, a braking
linkage 4 mechanically linked fo the body 2 as well as a brake & with linings on
which the braking linkage 4 is configured to act.

The body 2 here has the form of a generally closed envelope.

The service brake 6 comprises a service brake piston 8 movable
refative to the body 2 in a first axial direction, and a thrust rod 9 also movable
relative to the body 2 in a second axial direction perpendicular o the first axial
direction.
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Together with the body 2 the braking piston 8 delimits a service
brake pressure chamber 13.

The braking piston 8 has two sides respectively a first side 17
configured {o act on the braking linkage 4 via the thrust rod 8 and a second side
18 which is an opposite side 1o the first side 17 and which is turned fowards the
service brake pressure chamber 13.

The service brake 6 further comprises a notched rod 21 fastened to
the second side 18 of the braking piston 8. This notched rod 21 exiends
iongitudinally in the first axial direction.

The braking piston 8 is configured to move in the body 2 while
maintaining the service brake pressure chamber 13 relatively fluid-tight thanks
to a8 membrane 14 disposed between that braking piston 8 and inside edges of
the body 2.

The service brake © further comprises a wedge part 10 fastened fo
the first side 17 of the braking piston 8.

This wedge part 10 has a triangular section and is configured to
cooperate with a set of rolling bearing stops 11, of which one of the rolling
bearing stops is linked to the body 2 while the other of the roiling bearing stops
is linked to the thrust rod 9.

This thrust rod 9 is provided with a wear adjuster configured to
compensate for the wear of the linings of the brake 5 in order to avoid reduction
of the braking force by excessive play (further to wear of the linings).

The service brake 6 further comprises a spring 12 here disposed
around the thrust rod 8, between the rolling bearing stop which is linked {o the
latter and the inside edge of the body 2. This spring 12 is configured to retumn
the stop which is linked {o the thrust rod 9 against the wedge part 10,

The service brake & further comprises a first aperture 15 formed in
the body 2 and configured to enable the movement of the thrust rod 8 through
that first aperture 15.

The service brake © further comprises a second aperture 16 formed
in the body 2 and opening into the service brake pressure chamber 13.
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This service brake pressure chamber 13 is connected by a brake
main pipe 53, referred to also as service brake pipe, connected at the location
of that second aperture 16 1o a source of fluid under pressure for example such
as a pneumatic line.

The body 2 comprises a cavity 27 situated against the service brake
pressure chamber 13 and in which is disposed the parking brake 7.

The parking brake 7 comprises a blocking device here formed by a
blocking finger 20 movable relative to the body 2 and extending in the second
axial direction.

The parking brake 7 further comprises a hoiding piston 23 movabie
relative to the body 2 and with the latter delimiting a parking brake pressure
chamber 25.

This holding piston 23 has two sides, respectively a first side 31 on
which is attached the blocking finger 20 and a second side 32 which is an
opposite side to the first side 31 and which is twrned towards the parking brake
pressure chamber 25.

The parking brake 7 further comprises a spring member 24 disposed
between the body 2 and the second side 32 of the holding piston 23. This spring
member 24 is configured to act on that holding piston 23 and therefore on the
blocking finger 20.

it should be noted that the holding piston 23 and the spring member
24 form a movable actuating device of the parking brake 7.

The holding piston 23 is configured to move in the body 2 while
maintaining the parking brake pressure chamber 25 relatively fluid-tight thanks
to a membrane (not shown) disposed between that holding piston 23 and the
inside edges of the body 2.

The parking brake 7 comprises a third aperture (not shown) formed
in the body 2 and opening both into the parking brake pressure chamber 25 and
into the service brake pressure chamber 13, which third aperfure is configured
to enable the movement of the blocking finger 20 through that third aperture.

it should be noted that the relative sealing between the parking brake

pressure chamber 25 and the service brake pressure chamber 13 is ensured by
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the presence of a seal 33 disposed at the interface between that third aperiure
and the blocking finger 20.

The parking brake 7 further comprises a fourth aperture 28 formed in
the body 2 and opening into the parking brake pressure chamber 25.

it will furthermore be noted that this parking brake pressure chamber
25 is connected by a parking brake pipe 58 that is connected at the location of
that fourth aperture 28 to the source of fluid under pressure, for example such
as a pneumatic line.

The parking brake 7 further comprises an unlocking part 29 attached
to the second side 32 of the hoiding piston 23 and opening outside the body 2
through a fifth aperiure (not shown) formed in that body 2 and opening info the
cavity 27, such that this unlocking part 28 is accessible to be manipulated from
ouiside the body 2.

The service brake 6 is disposed in the body 2 and is configured to act
on the brake 5 via the braking linkage 4.

This brake 5 comprises a brake disk 35 (here viewed from above)
mounted for example on a rail vehicle axle 36, or directly on the wheel to brake.

This brake 5 further comprises two shoes 37 each provided with a
lining 38 configured to be applied in contact with the disk 35 o reduce iis
rotational speed and therefore that of the wheel {0 brake, as well as a fastening
eye 39 provided at the remote opposite location o the surface of the lining 38
that is configured to be applied {o the disk brake 35.

The braking linkage 4 comprises two deformable levers 40 each
provided with an upper arm and a lower arm which are attached {o each other.

Each arm of the levers 40 is jointed to a central connector 41 via two
pivots 42,

The lower arm of each deformable lever 40 is linked o ong of the
shoes 37 via its fastening eye 39.

The upper arm of each deformable lever 40 is linked to a respective
joint 44, 45

The braking linkage 4 receives the body 2 between the upper arms of
the deformabile levers 40, at the location of the joints 45 and 46.
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The body 2 is rotatably mounted on the joint 44 which is attached fo
an end of the thrust rod 8 whereas it has a fixed mounting o the joint 45, which
is direcily attached to that body 2.

The braking linkage 4 also comprises a fastening lug 43 attached o
the central connector 41 for the mounting of that braking linkage 4 on the rail
vehicle; in order for the brake shoes 37 to be situated on respective opposite
sides of the brake disk 35 {or of the rail vehicle wheel).

it should be noted that the coming towards each other of the joinis 44
and 45 enables the shoes 37 to move apart from each other and that
conversely, the separation of those joints 44 and 45 enables the shoes 37 1o be
to clamped onto the brake disk 35 {or onto the rail vehicle wheel).

The conveyance network of pneumatic pipes 3 comprises a8 main
pneumatic line formed by a main pipe 50 which is configured for conveyance
along the rail vehicle.

This network 3 further comprises an auxiliary reservoir 51 connected
to the main pipe 50.

it is to be noted that such an auxiliary reservoir 51 is generally
present on each bogie of the rail vehicie.

The main pipe 50 is configured to transport a fluid under a
predetermined first pressure, for example subsiantially equal to 5.5 bars. The
auxiliary reservoir 51 thus comprises a fluid at such a predetermined first
pressure.

The network 3 comprises, at the outlet of the auxiliary reservoir 51
{the main pipe 50 being connected to the inlet of that auxiliary reservoir 51), two
distinct pneumatic lines also called first source of pneumatic pressure agent and
second source of pneumatic pressure agent, each being configured to supply
the service brake 6 and/or the parking brake 7.

The first source of pneumatic pressure agent is formed by a pressure
regulator 52 (here a pressure reducing valve) disposed at the outlet of the
auxiliary reservoir 51 and configured o limit the pressure of the fluid passing in
that first source of pneumatic pressure agent to a second determined pressure,
for example substantially equal to approximately 3.8 bars.
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This first source of pneumatic pressure agent further comprises the
brake main pipe 53 {mentioned earlier) connected to the pressure limiter 52 and
configured to transport the fluid under the second predetermined pressure,
which pipe is connected o the second aperture 16 of the service brake 6 {o
supply the service brake pressure chamber 13.

The second source of pneumatic pressure agent is formed by a
brake secondary pipe 54 connected directly to the outlet of the auwxliary
reservoir 51, and by a parking brake pipe 58 connecled to the fourth aperture
28 of the parking brake 7 which opens into the parking brake pressure chamber
25 to pneumatically supply the latter.

The network 3 also comprises a monostable distributor 55 here with
three apertures and two positions which is interposed between the brake
secondary pipe 54 and the parking brake pipe 58, with each of ifs pipes 54, 58
being connected to that distributor 55.

This distributor 55 comprises a movable slide 80 and an actuator 63
which is configured to move that slide 60.

That actuator 63 is configured to receive a control signal 67, for
example pneumatic.

That distributor 55 also comprises a return spring 64 configured to
move the slide 60 from a first position to a second position.

it should be noted that in Figures 1 and 2, the distributor 55 is
represented in its first position, which first position is not its position by default.

In other words, the actuator 63 of the distributor 55 is configured fo
receive a pneumatic signal that is not nuil or which is at least sufficient to move
the slide 60 between its second position {position by defaull also called
‘normally closed” position llustrated in Figures 3 and 4) and its first position
{ilustrated in Figures 1 and 2).

it should be noted that the slide 60 comprises a first chamber 61
provided with three inlets/outlets 81a-¢ and with a second chamber 62 also
provided with three inlets/outiets 62a-c.
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in each of the first and second positions of the slide 60, the brake
secondary pipe 54 and the parking brake pipe 58 are each linked o one of the
three inlets/outiets 61a-c and 62a-c.

The operation of the rail vehicle braking system 1 will now be
described with reference to Figures 1 to 5, which diagrammatically illustrate
different configurations of the system 1.

in Figure 1, the rail vehicle braking system 1 is in a resetling
configuration.

In this resetting configuration, the service brake pressure chamber 13
is not supplied (it has been vented) such that the braking piston 8 is in a resting
position, in which it does not apply any braking force on the thrust rod 8.

Therefore, the joints 44 and 45 of the braking linkage 4 are away
from each other which allows the shoes 37 to be kept away from the brake disk
35.

As regards the parking brake pressure chamber 25, it is supplied by
the parking brake pipe 58, which pipe is connected via the distributor 55 to the
brake secondary pipe 54, itself being directly connected io the auxiliary
reservoir 51,

The parking brake pressure chamber 25 is thus under pressure such
that the holding piston 23 is in a first position in which the spring member 24 is
compressed and the blocking finger 20 is in a first position away from the
notched rod 21 of the service brake 6.

In this resetting configurstion of the system 1, the parking brake 7 is
in a reset configuration whereas the service brake 6 is in a resling configuration.

Furthermore, the slide 60 of the distributor 55 is in its first position
which indicates that the actuator 63 has received a control signal 67 (that is not
nuil) and thus the slide 60 has been moved from its second position (position by
default) to its first position against the return spring 64, which is compressed.

In this first position of the slide 60, the first chamber 61 has a first
supply inlet 61b connected to the auxiliary reservoir 51 via the brake secondary
pipe 54, a first parking brake outlet §1c¢ in fluidic communication with the first
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supply inlet 61b and connected o the parking brake pressure chamber 25 via
the parking brake pipe 58.

Furthermore, the first chamber 61 has a blocked first aperiure 61a
not connected and configured o prevent the passage of fluid if the brake
secondary pipe 54 were 1o be connecied thereto.

None of the inlets or oullets of the second chamber 62 of the drawer
60 is connected.

it should be noted that the parking brake 7 is dimensioned and
configured such that the pressure for resetting the parking brake 7 is relatively
low, for exampie of the order of 2 bar to 6 bar.

In Figure 2, the rail vehicle braking system 1 is represented in a
configuration for application of the service brake 6.

In this configuration for application of the service brake 0, the service
brake pressure chamber 13 is supplied by the brake main pipe 53.

The service brake pressure chamber 13 is thus under pressure and
the braking piston 8 has been moved in the first axial direction from its first
position 10 a second pasition in which the wedge piece 10 has moved apart the
set of rolling bearing stops 11, thereby moving the thrust rod 8 and the joint 44.

Therefore, the joints 44 and 45 move away from each other and give
rise to the coming towards each other of the shoes 37 and thus the application
of the linings 38 against the brake disk 35.

it should be noted thal in the configuration for application of the
service brake 6 of the system 1, the levers 40 are deformed (elasticaily).

it will also be noted that in this configuration illustrated in Figure 2,
the parking brake pressure chamber 25 is still under pressure as mentiongd
with reference to with reference to Figure 1.

In this configuration of application of the service brake 6 of the
system 1, the parking brake 7 is still in its reset configuration whergas the
service brake 6 is in a working configuration.

The position of the slide 80 of the distributors 55 is thus similar to that
iftustrated in Figure 1.
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It will also be noted that in the configuration illustrated in Figure 2, the
first predetermined pressure of the fluid injecied into the service brake pressure
chamber 13 moves the braking piston 8 by a predetermined travel in order to
act on the braking linkage 4 with a first load and therefore apply a first
predetermined force on the brake disk 35.

in Figure 3, the rail vehicle braking system 2 is represented in a
locking configuration in which the braking piston 8 of the service brake 6 is
immobilized in its second position illustrated in Figure 2.

it should be noted that the braking linkage 4 is here in the same
position as that lllustrated in Figure 2.

Asg regards the service brake pressure chamber 13 this is still under
pressure whereas the parking brake pressure chamber 25 has been vented.

The venting of the parking brake pressure chamber 25 frees the
spring member 24, which moves the holding piston 23 from its first position
towards a second position referred to as stable position and thus moves the
blocking finger 20 from its first position to a second position in which it comes {o
immaobilize the nolched rod 21 by meshing of the distal end of that blocking
finger 20 with the notches formed on the notched rod 21.

To perform the venting of the parking brake pressure chamber 25,
the actuator 63 of the distributor 55 has received a different control signal 67,
here null for example, such that the slide 60 has passed from its first position to
its second position under the action of the returm spring 64.

In this second position of the slide 80, the second chamber 62 of that
slide 60 has a second parking brake outlet 62¢ connected to the parking brake
pressure chamber 25 via the parking brake pipe 58 and a first exhaust outlet
B2a in fluidic communication with the second parking brake oullet 62¢ and
opening o the atmosphere.

Furthermore, the second chamber 62 has a biocked second aperture
62b which is not connected.

In this locking configuration of the system 1, the parking brake 7 and
the service brake 6 are each in a working configuration.
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In Figure 4, the rail vehicle braking system 2 is represented in 3
configuration for venting the service brake 6.

The venting of the service brake pressure chamber 13 is carried out
through the leakages in the network 3. In other words, neither the service
pressure chamber 13, nor the brake secondary pipe 54, nor the brake main pipe
53 are directly connected to the atmosphere.

it should be noted that the fluid under pressure present in the service
brake pressure chamber 13 exhausis from the latter in particular from the brake
main pipe 53.

It should be noted that in this venting of the service brake 7 of the
system 1, the distributor 55 has its slide 60 in its second position.

it will also be noted that, thanks to the parking brake 6 and in
pariicular the blocking finger 20 — holding piston 23 — spring member 24 group,
in combination with the notched rod 21 which is fastened to the braking piston 8
of the service brake 6, that braking piston 8 remains in its second position in
which it acts on the braking linkage 4 to apply the predetermined force on the
brake disk 35 via the shoes 37, despile the venting of the service brake
pressure chamber 13,

In this venting configuration of the service brake 6, the parking brake
7 is in a working configuration whereas the service brake © is blocked in ils
working configuration, despite the venting of the service brake pressure
chamber 13.

In Figure 5, the rail vehicle braking system 1 is represented in an
uniocking configuration.

fn this unlocking configuration, a force has been applied to the
uniocking part 28 of the parking brake 6 so as to pull that unlocking part 29
towards the outside of the body 2.

The movement of that uniocking part 29 drives the holding piston 23
and therefore the blocking finger 20 against the spring member 24 which is
thereby compressed.

When the blocking finger 20 reaches its second position, the latter no
longer cooperates with the notched rod 21, which is thus free.
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Therefore, the spring 12 disposed around the thrust rod 9 and
between the inside edge of the body 2 and the rolling bearing stop fasiened fo
the thrust rod 9 resumaes its initial position.

This spring 12 thus drives the rolling bearing stop 11 disposed
between the thrust rod 9 and the wedge part 10 in the second axial direction,
thereby driving the return of the braking piston 8 in the first axial direction, to
reach its resting position.

The joints 44 and 45 of the braking linkage are brought towards each
other such that the deformable levers 40 resume their initial positions illustrated
in Figure 1 and the shoes 37 are again situated away from the brake disk 35,
which is thus free to rotate (the brake disk 35 is not braked).

in this unlocking configuration, the parking brake 7 is in an unlocking
configuration whereas the service brake € is in a resting configuration.

In the unlocking configuration of the system 1, it should be noted that
the distributor 55 is for example in the same configuration as that illustrated in
Figure 4, with the service brake chamber 13 and parking chamber 25 venied.

it should be noted that the parking brake 6 is configured such that the
force to apply for the unlocking, via the unlocking part 28, is relatively low in
order to be provided manually by a user such as the driver of the rail vehicle.
For example this force is of the order of approximately 10 to 50 daN.

Figures 6 to 9 diagrammatically and partially illustrate a first variant
embodiment of the rail vehicle braking system illustrated in Figures 1 to 5, and
in particular the assembly formed by the body and the parking and service
brakes mounted in that body.

Generally, for similar parts the same references have been used, but
o which the number 100 has been added.

The body 102 here has the form of a generally parallslepiped closed
envelope, provided with a cylindrical central cavilty divided into two spaces
respectively forming the service brake pressure chamber 113 and a secondary
cavity 134, and a cylindrical lateral cavily in which is formed the parking brake
pressure chamber 125.
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The service brake here comprises a service brake piston 108
movable relative o the body 102 formed for example as a single unit with the
wedge part 110 which projects from the first side 131 of that piston 108 and with
the piston rod 121 which projects from the second side 132 of that piston 108
towards the secondary cavity 134.

The piston rod 121 is provided here with a threaded oulside surface
178.

The body 102 further comprises a flange 171 fastened in the body
102 and configured {o separate the service brake pressure chamber 113 and
the secondary cavity 134. This flange 171 is applied against the second side
132 of the braking piston 108.

The body 102 further comprises a annular sealing ring 170 disposed
in an annular aperture 179 of the flange 171 and through which the piston rod
121 is able to move in translation. This annular sealing ring 170 is applied
against the second side 132 of the braking piston 108.

The parking brake here comprises a holding piston 123 and a spring
member 124 (Figures 8 and 9) disposed in the cylindrical lateral cavity in which
is formed the parking brake pressure chamber 125. f will be noted that the
holding piston 123 enters the secondary cavity 134. The spring member 124 is
configured to act on that holding piston 123.

The parking brake further comprises an intermeadiate actuating lever
147 disposed in the secondary cavity 134, fastened to the holding piston 123 by
an end cut-out 148 and fastened to the body 102 by a pivotal link 148
configured to enable the rofational movement of the intermediate actuating lever
147 in response to the transiational movement of the holding piston 123.

The group comprising the spring member 124, the holding piston 123
and the intermediate actuating lever 147 forms the actuating device.

The parking brake 7 comprises a blocking finger 120 disposed in the
secondary cavity 134 of the body 102.

This blocking finger 120, also called blocking bolt, has at a distal end
a tooth 175 having a straight edge and an inclined edge, as well as a rim 173
formed at the remote opposite locstion to its distal end and configured to
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cooperate with the intermediate actuating lever 147 10 move the blocking finger
120 in translation (raise/release} in response to the rotational movement of that
intermediate actuating lever 147, and therefore in response to the translational
movement of the holding piston 123.

The parking brake further comprises a return spring 180
accommodated between the body 102 and the blocking finger 120 in the
secondary cavity 134. This return spring 180 is configured to act on the blocking
finger 120 to hold #t in its second position when the parking brake pressure
chamber 125 has been vented.

The parking brake further comprises a ratchet wheel 146 mounted on
the piston rod 121. This ratchet wheel 146 has a threaded inside surface 176
configured to cooperate with the threaded outside surface 178 of the piston rod
121 to enable the translational movement of the piston rod 121 at the same time
as the rotation of the ratchet wheal 1486. In other words, the transiation of the
piston rod 121 drives the ratchet wheel 146 to rotate.

The ratchet wheel 146 furthermore has an outside surface on which
is formed a teeth formation 177 of which the teeth each have a straight edge
and an inclined edge arranged o cooperate with the edges of the tooth 175 of
the blocking finger 120.

ft shouid be noted that the parking brake further comprises a manual
uniocking part (not shown} configured to act on the holding piston 123 against
the spring member 124 in order to raise the blocking finger 120 and thus leave
the ratchet wheel 146 free o rotate.

in Figure 8, the rail vehicle braking system is in its locking
configuration in which the blocking finger 120 immobilizes the piston rod 108
and therefore the braking piston 108 is in its second position referred o as
service braking position.

The service brake pressure chamber 113 is under pressure whereas
the parking brake pressure chamber 125 has been vented.

The venting of the parking brake pressure chamber 125 frees the
spring member 124, which moves the holding piston 123 from its first position to
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a second position referred to as stable position and thus moves the
intermediate actuating lever 147 towards the ratchet wheel 146 (downwards).

The blocking finger 120 is thus freed from the lever 147, the return
spring 180 relaxes and moves that blocking finger 120 from its first position
towards its second position in which the ratchet wheel 146 immobilizes the
ratchet wheel 146 (thatl is to say to prevents the rotation in one direction). The
tooth 175 of the blocking finger 120 comes to cooperate with a tooth of the teeth
formation 176 of the raichet wheel 146.

The immobilization of the ratchet wheel 146 makes it possible to
block the movement of the piston rod 121 in a reverse direction to the braking
direction. In other words, the ratchet wheel prevents the piston rod from
retracting towards the secondary cavity 134 away from the service brake
pressure chamber 113.

in this locking configuration of the service brake, the parking brake
and the service brake are each in a working configuration.

The service brake pressure chamber 113 may then be vented to
bring the service brake into resting configuration, the braking piston 108 being
blocked in its second position.

In Figure 9, the rail vehicle braking system is in its unlocking andf/or
resetting configuration in which the blocking finger 120 and the rest of the
blocking device does not immobilize the piston rod 121 and therefore the
braking piston 108 returns to its first position referred to as resting position if the
service brake pressure chamber 113 is not under pressure.

in the resetting and/or unlocking configuration, the service brake
pressure chamber 113 is not supplied (it has been vented) such that the braking
piston 108 is in a resting position.

In the resetting configuration, the parking brake pressure chamber
125 is under pressure such that the holding piston 123 is located in its first
position in which the spring member 124 is compressed, the intermediate
actuating lever 147 in high position and the blocking finger 120 in its first
position away from the raichet wheel 146.
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In the uniocking configuration, a force has been applied to the
untocking part of the parking brake so as to pull that uniocking part towards the
outside of the body.

The movement of that unlocking part drives the holding piston 123
and therefore the lever 147, which comes into contact with the rim 173 of the
blocking finger 120 to raise it against the return spring 180 and thus bring #
away from the ratchet wheel. When the blocking finger 20 reaches its second
position, the latier no longer cooperates with the raichel wheel 146, which is
thus free (just like the piston rod 121).

Figure 10 diagrammatically and partially illustrates another variant
embodiment of the rail vehicle braking system illustrated in Figures 1 to 5 and of
that lllustrated in Figures 6 1o 9.

Generally for similar parts the same references have been used but
to which the number 200 has been added relative to the system illustrated in
Figures 1 to § and to which the number 100 has been added relative to the
system illustrated in Figures 6 to 9.

The service brake here has a ratchet wheel 246 on the piston rod.
This ratchet wheel 246 has on its outside surface a teeth formation 276 having
teeth with inclined opposite edges.

The parking brake here comprises a holding piston 223 disposed in
the parking brake pressure chamber 225 and a spring member 224 also
disposed in that chamber 225.

The parking brake further comprises a blocking device 220 here
formed from two parts, respectively a thrust part 290 disposed in the secondary
cavity 234 and fastensd to the holding piston 223 and a stop part 281 which is
free in the secondary cavity 234.

The thrust part 290 and the stop part 281 each have a respective
leading edge 292, 293 whereas the stop part 291 has, at its opposite distal end
to the leading edge 293, a tooth with inclined opposite edges 275 which is
configured to be complementary to the teeth formation 276 of the ratchet wheel
246.
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In Figure 10, the rail vehicle braking system is in its locking
configuration.

The parking brake pressure chamber 225 is vented and the spring
member 224 relaxes and moves the holding piston 223 which pushes the thrust
part 290 in a first direction in order for the latter o come 1o bear by its leading
edge 282 against the leading edge 293 of the siop part 281. The stop part 281
is then moved in a second direction perpendicular to the first direction until its
tooth 275 meshes with a tooth of the teeth formation 276 of the ratchet wheel
246 to immobilize the latter.

It should be noted that as scon as the parking brake pressure
chamber 225 is supplied and under pressure, the holding piston 223 moves
against the spring member 224 and drives the thrust part 280 to free the stop
part 291 which no longer meshes with the ratchet wheel 246, which is free o
rotate.

Figure 11 diagrammatically and partially illustrates another variant
embodiment of the rail vehicle braking system illustrated in Figures 1 to 5, of
that iilustrated in Figures 6 t0 8 and of that illustrated in Figure 10.

Generally for similar paris the same references have been used but
to which the number 300 has been added relative to the system illustrated in
Figures 1 to 5, to which the number 200 has been added reiative to the system
Hustrated in Figures 6 to 8 and to which the number 100 has been added
relative o the system illustrated in Figure 10.

The service brake is provided with a raichet wheel 346 on its piston
rod. This raichet wheel 346 has on its ouiside surface a teeth formation 376
having teeth with straight opposite edges.

The parking brake here comprises a holding piston 323 disposed in
the parking brake pressure chamber 225 and has no spring member in that
chamber.

The parking brake comprises another spring member, also called
return spring 380, disposed in the secondary cavity 334 and configured o
directly act on the blocking finger 320.
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This blocking finger 320 is provided at its distal end with a tooth 375
of which the opposite edges are straight to be complementary with the teeth
formation 376 of the ratchet wheel 346.

it will be noted that the holding piston 323 is directly linked here to
the blocking finger 320, without any intermediate actuating lever.

in Figure 11, the rail vehicle braking system is in its locking
configuration.

Thus, the blocking finger 320 immobilizes the ratchet wheel 346. it
should be noted that on account of the shape of the tooth 375 of the blocking
finger 320 and of the teath formation 376 of the ratchet wheel 346, the latter is
rotationally blocked in both directions of rotation.

Figures 12 to 15 diagrammatically and partially represent another
variant embodiment of the rail vehicle braking system illustrated in Figures 1 to
5, and of those illustrated in Figures 6 t0 9, 10 and 11.

Generally for similar paris the same references have been used but
to which the number 400 has been added relative to the system illustrated in
Figures 1 to 5, to which the number 300 has been added relatlive to the system
ilustrated in Figures 6 to 9, to which the number 200 has been added relative o
the system illustrated in Figure 10, and to which the number 200 has been
added relative to the system illustrated in Figure 11.

The body 402 here has the form of a generally parallelepiped closed
envelope, provided with a central cavity divided inlo two spaces respectively
forming the service brake pressure chamber 413 and a secondary cavity 434,
and a lateral cavity in which is formed the parking brake pressure chamber 425.

The service brake here comprises a service brake piston 408
movable relative to the body 402 and a piston rod 421 which projecis from the
second side 432 of the piston 408 towards the secondary cavity 434,

The piston rod 421 is provided here with a threaded ouiside surface
478,

The parking brake here comprises a holding piston 423 and a first
spring member 424 disposed in the lateral cavity in which is formed the parking
brake pressure chamber 425. it will be noted that the holding piston 423 enters
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the secondary cavity 434. The first spring member 424 bears against an internal
lug 482 formed in the body 402 and is configured o act on that holding piston
423

The holding piston 423 comprises an extension 487 extending in the
secondary cavily 434 to come into contact with both an intermediate device 486
and with a blocking part 420.

ft should be noted that the group comprising the first spring member
424 and the holding piston 423 forms the actuating device.

The parking brake further comprises a second spring member 480
which bears against an internal stop 483 provided in the body 402 and is
configured to act on that blocking part 420.

This blocking part 420 is provided with an inclined wall on which is
formed a teeth formation 175 having teeth with at least one inclined edge.

it should be noted that the second spring member 480 is configured
to act on the blocking part 420 to keep it in its second position when the service
brake pressure chamber 425 has been vented.

The parking brake further comprises a ratchet wheel 446 mounted on
the piston rod 421. This ratchet wheel 446 has a threaded inside surface 476
configured {o cooperate with the threaded outside surface 478 of the piston rod
421 to enable the transiational movement of the piston rod 421 at the same time
as the rotation of the ratchet whea! 448,

The ratchet wheel 446 furthermore has an outside surface on which
is provided a teeth formation 477 of which the teeth each have at least one
inclined edge arranged o cooperate with the teeth formation 475 of the blocking
part 420.

The parking brake further comprises a third spring member 481
which bears against the internal stop 483 and is configured to act on the raichet
wheei 4486,

it should be noted that the parking brake further comprises a manual
unlocking part 429 configured to act on the blocking part 420 and so leave the
ratchet wheel 446 free to rotate.

In Figure 12, the system s in iis resetting configuration.
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In this resetting configuration, the service brake pressure chamber
413 is not supplied (it has been vented) such that the braking piston 408 is in its
resting position.

As regards the parking brake pressure chamber 425 this is supplied
and under pressure such that the holding piston 423 is in a first position in
which the first spring member 424 is compressed and the blocking part 420 is in
a first position in which its inclined wall provided with the teeth formation 175 is
away from the ratchet wheel 446 and in particular from ils exiernal teeth
formation 477. The second and third spring members 480 and 481 are
compressed here.

In this resetling configuration of the system, the parking brake isin a
reset configuration whereas the service brake is in a resting configuration.

in Figure 13, the system is represented in its configuration for
application of the service brake.

in this configuration for application of the service brake, the service
brake pressure chamber 413 is supplied and under pressure and the braking
piston 408 has been moved from its first position 10 a second position referred
o as service braking position.

it should be noted that the piston rod 421 has moved in transiation
through the ratchet wheel 446 while generating the rotation of the latter, which
is free to rotate.

it will also be noted that in this configuration illustrated in Figure 13,
the parking brake pressure chamber 425 is still under pressure as mentionad
with reference to with reference to Figure 12.

in this configuration of application of the service brake of the system,
the parking brake is thus still in its reset configuration whereas the service brake
is in 8 working configuration.

In Figure 14, the sysiem is represented in a locking configuration in
which the braking piston 408 of the service brake is immobilized in its second
position illustrated in Figure 13.

The service brake pressure chamber 413 is still under pressure
whereas the parking brake pressure chamber 425 has been vented.
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The venting of the parking brake pressure chamber 425 frees the first
spring member 424, which moves the holding piston 423 from its first position to
a second position referred o as stable.

Thus, the extension 487 of the holding piston 423 no longer bears
against the intermediate device 486, which is then Tree to move in translation.

The third spring member 481 relaxes and drives the ratchet wheel
446 to rotate to move it towards the extension 487 until it comes to bear against
the teeth formation 475 of the blocking part 420 with which the teeth formation
477 of that raichet wheel 446 cooperates.

As regards the intermediate device 486, this is pushed in translation
by the raichet wheel 446 towards the exiension 487.

The ratchet wheel 446 thus comes to be immaobilized against the
blocking part 420 and therefore, the piston rod 421 is also immobilized in
translation.

In this locking configuration of the service brake, the parking brake
and the service brake are gach in a working configuration.

In Figure 15, the system is represented in a configuration for venting
the service and unlocking brake.

The venting of the service brake pressure chamber 413 is carried out
through the leakages in the network, or as a variant deliberately.

it should be noted that thanks to the parking brake and in particular
to the blocking part 420 — ratchet wheel 446 — holding piston 423 - spring
member 424 group, in combination with the piston rod 421 fastened to the
braking piston 408 of the service brake, that braking piston 408 remains in iis
second position, despite the venling of the service brake pressure chamber
413,

In this venting configuration of the service brake, the parking brake is
in a working configuration whereas the service brake is blocked in its working
configuration.

in the uniocking configuration, a force has been applied to the
unlocking part 429 of the parking brake so as o pull that unlocking part 429
towards the outside of the body 402,
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The movement of that unlocking part 429 drives the unlocking of the
blocking part 420 and the second spring member 480 relaxes and moves the
blocking device 420 in transiation towards its second position.

When the blocking part 420 reaches its second position, the latter no
longer cooperates with the raichet wheel 446, which is then free to rotate.
Therefore, the piston rod 421 is again free {0 move in translation.

fn this unlocking configuration, the parking brake is in an unlocking
configuration whereas the service brake is in a resting configuration.

In a variant not iliusirgted, the distributor is not pneumatically
controlled but instead electrically or hydraulically; and/or it further comprises a
valve with a threshold configured to control and actuate the passage of the slide
of the distribuior from a first state thereof o a second state. Here, the first state
corresponds to the first position of the slide and the second state corresponds
to the second position of the slide.

The threshold vaive is thus configured to make the slide pass from iis
first position to its second position when the pressure value of the fluid under
pressure in the pressure chamber of the parking brake is less than a
predetermined threshold value. More particularly, the triggering of the threshoid
valve enables the venting of the pressure chamber of the parking brake and
thus the passage of the latler into working configuration to block the braking
piston of the service brake.

it should be noted that g pressure drop is detected here in the
pressure chamber of the parking brake since it is considered that such a
pressure drop signifies a pressure drop in the pressure chamber of the service
brake. To be precise, if there are leakages at the pressure chamber of the
parking brake, there are aiso leakages from the pressure chamber of the
service brake.

The use of such a threshold valve is particularly advantageous since,
after the application of the service brake (as described with reference o Figure
2} leakages could slowly vent the service brake pressure chamber and the
pressure chamber of the parking brake, without the parking brake being applied.
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Thus, the threshold valve makes it possible to avoid this situation
since the switching of the slide enables the application of the parking brake as
soon as the pressure of the fluid in the parking brake pressure chamber is less
than the predetermined threshold value of pressure (and thus as soon as the
pressure of the fluid in the service brake pressure chamber has dropped
significantly}.

ft will be noted that the actuator of the distributor is in this case
connected to the brake secondary pipe via an actuating pipe, for the movement
of the slide on triggering of the threshold valve.

In other variants not illustrated:

- in the resetting configuration of the rail vehicle braking system, the
operation of resetling is carried out electrically or mechanically or hydraulically
rather than pneumatically;

- in the unlocking configuration of the rail vehicle braking system,
the unlocking part is held in an uniocking position of the parking brake by a lock
that is pneumatic, electric or mechanical;

- in the uniocking configuration of the rail vehicle braking system,
the unlocking command is carried out manually through the use of at least one
cable, or pneumatically, electrically or hydraulically;

- the uniocking configuration of the rail vehicle braking system is
obtained by supplying the parking brake pressure chamber, as for the resetting
configuration rather than by the actuation of an unlocking part;

- the service brake pressure chamber may be vented deliberately
rather than by the leakages of the system;

- the blocking devices and ratchet wheels and/or piston rods of the
systems illustrated in Figures 1 {0 5 and 6 to 9 may have teeth formations such
as those iliustrated on the blocking devices and ratchet whesels illustrated in
Figures 10 to 11;

- in the locking configuration, the actuation of the blocking device
may be carried out by an glectrical actuator rather than by the pressurization of
a pressure chamber supplied by a distributor;
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- the rail vehicle braking system lacks any regulator between the
auxiliary reservoir and the service brake pressure chamber andfor lacks any
auxiliary reservoir and/or the first and second sources of pneumatic pressure
agent are {otally separate rather than coming from the same main pipe;

- the rail vehicle braking system comprises a service brake lacking a
wedge part attached {o the braking piston, such that this pision acts directly on
the thrust rod, which acts on the deformable levers; and in that case, the
braking piston fogether with its notched rod and the thrust rod are movable in
the second axial direction whereas the parking brake is configured such that the
blocking finger and the holding piston are movable in the first axial direction;

- the rail vehicle braking system has a braking linkage different from
that illustrated in the Figures, in particular the braking linkage comprises a block
configured to act directly on a wheel of the rail vehicle, that block being directly
jointed by a pivot type joint fastened to the thrust rod, a rigid lever fastened to
the body of the system as well as a deformable lever fastened both 1o the rigid
lever and to the joint on the block; and/or

- the rail vehicle braking sysiem comprises a braking linkage
configured to act on a brake having blocks as described above and is provided
with 2 service brake with or without a wedge part attached {o the braking piston.

ft should be noted more generally that the invention is not limited to
the examples described and represented.
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Patentkrayv

1. Skinnebremsesystem til skinnekoretaj med bremser med mindst én brem-
sebelaegning eller mindst én bremseklodssal (5), omfattende:

- et legeme (2; 102; 202; 302; 402);

- et bremsestyretaj (4), der er konfigureret til at indvirke pa mindst én bremse
med mindst én bremsebelaegning eller med mindst én bremseklodssél (5);

- en driftsbremse (6) med et bremsestempel (8; 108; 408), der er bevaegeligt i
forhold til legemet for at indvirke pa bremsestyretgjet (4) og med legemet
afgreenser et driftsbremsetrykkammer (13; 113; 413), der er konfigureret til at
forsynes af en forste pneumatisk trykmiddelkilde (50, 51, 53) for at bringe
bremsestemplet i en driftsbremseposition; og

- en parkeringsbremse (7), der er konfigureret til at indvirke p& bremsestem-
plet af driftsbremsen og har en arbejdskonfiguration og en hvilekonfiguration;
hvor skinnebremsesystemet (1) er kendetegnet ved, at:

- bremsestemplet er anbragt pa legemet og har to sider, henholdsvis en far-
ste side (17; 117), der er konfigureret til at indvirke pa bremsestyretojet (4),
0g en anden side (18; 118), der befinder sig over for den forste side og ven-
der mod driftsbremsetrykkammeret;

- driftsbremsen desuden omfatter en stempelstang (21; 121; 221; 321; 421),
der er anbragt i driftsbremsetrykkammeret og fastgjort pa den anden side af
bremsestemplet;

- parkeringsbremsen er anbragt i legemet og omfatter en blokeringsindret-
ning (20; 120; 220; 320; 420), der er anbragt i driftsbremsetrykkammeret, er
bevaegelig i forhold til legemet for at indvirke pé stempelstangen og har en
forste position og en anden position, samt en styringsindretning, der er be-
vaegelig i forhold til legemet, der er konfigureret til at aktiveres elektrisk og
har en stabil position;

hvor blokeringsindretningen og styringsindretningen er konfigureret, séledes
at:

- nar parkeringsstemplet er i sin driftsbremseposition, og parkeringsbremsen
er i arbejdskonfiguration, indvirker styringsindretningen pa blokeringsindret-
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ningen, indtil denne immobiliserer stempelstangen, séledes at bremsestem-
plet blokeres i sin driftsbremseposition, hvor blokeringsindretningen s& er i
sin anden position og styringsindretningen i sin stabile position; og

- nar parkeringsstemplet er i sin hvilekonfiguration, indvirker styringsindret-
ningen pé blokeringsindretningen, indtil denne immobiliserer stempelstangen,
saledes at bremsestemplet frigares fra sin driftsbremseposition, hvor bloke-
ringsindretningen saledes er i sin fgrste position;

hvorved den bremsekraft, der pafores bremsekaretgjet, nar parkeringsbrem-
sen er i arbejdskonfiguration, afhaenger umiddelbart af den bremsebremse-
kraft, der pafares bremsekaretgjet af driftsbremsen i driftsbremsepositionen,
uafhaengigt af den kraft, der paferes stempelstangen af blokeringsindretnin-

gen.

2. System ifglge krav 1, kendetegnet ved, at styringsindretningen dannes af
en elektrisk aktuator.

3. System ifolge krav 1, kendetegnet ved, at blokeringsindretningen (120;
220; 320; 420) er anbragt i en hulhed (134; 234; 334; 434) af legemet (102;
202; 302; 402).

4. System ifolge et hvilket som helst af kravene 1 til 3, kendetegnet ved, at
blokeringsindretningen dannes af en blokeringsfinger (20; 120; 220; 320;
420), og styringsindretningen dannes af en elektrisk aktuator, som er bevee-
gelig i forhold til legemet, og af et fijederelement (24; 124, 180; 280; 380;
424); hvor den elektriske aktuator er konfigureret til at fastholde blokerings-
fingeren i den forste position, nar den elekiriske aktuator forsynes med
strom, i hvilken fgrste position blokeringsfingeren er anbragt med afstand fra
stempelstangen; og hvor fjederelementet er konfigureret til at fastholde blo-
keringsfingeren i den anden position, nar den elektriske aktuator ikke forsy-
nes med stroam, i hvilken anden position blokeringsfingeren immobiliserer

stempelstangen.
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5. System ifolge et hvilket som helst af kravene 1 til 3, kendetegnet ved, at
blokeringsindretningen dannes af en blokeringsfinger (20; 120; 220; 320;
420), og styringsindretningen dannes af en elektrisk aktuator, som er bevee-
gelig i forhold til legemet; hvor aktuatoren er konfigureret til at fastholde blo-
keringsfingeren i den forste position, nar den elekiriske aktuator forsynes
med strogm, i hvilken forste position blokeringsfingeren er anbragt med af-
stand fra stempelstangen; og hvor aktuatoren desuden er konfigureret til at
fastholde blokeringsfingeren i den anden position, nar den elektriske aktuator
ikke forsynes med strem, i hvilken anden position blokeringsfingeren immobi-

liserer stempelstangen.

6. System ifalge krav 4, kendetegnet ved, at fijederelementet (180; 280;
380) er anbragt i en hulhed (134; 234; 334) af legemet (102; 202; 302).

7. System ifglge et hvilket som helst af kravene 1 til 6, kendetegnet ved, at
parkeringsbremsen desuden omfatter en styringsmellemstang (147; 247), der
er fastgjort til bade blokeringsindretningen (120; 220) og til styringsindretnin-
gen og konfigureret til at aktivere blokeringsindretningen som reaktion pa
styringsindretnings bevaegelse.

8. System ifolge et hvilket som helst af kravene 1 til 7, kendetegnet ved, at
blokeringsindretningen (20; 120; 220) ved sine distale ende har en tand med
mindst én skra kant (175; 275), der er konfigureret til at samvirke komple-
menteert med en komplementeer fortanding med mindst én skra kant (76;
176; 276; 476) af stempelstangen (21; 221) eller af et mellemstykke (146;
446), der er anbragt mellem stempelstangen (21; 221) og blokeringsindret-
ningen (20; 120; 220).

9. System ifolge et hvilket som helst af kravene 1 til 7, kendetegnet ved, at
blokeringsindretningen (320) ved sine distale ende har en tand med lige kan-
ter (375), der er konfigureret til at samvirke komplementeert med en komple-

menteer fortanding med lige kanter (376) af stempelstangen eller af et mel-
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lemstykke (346), der er anbragt mellem stempelstangen og blokeringsindret-
ningen (320).

10. System ifelge et hvilket som helst af kravene 1 til 9, kendetegnet ved, at
driftsbremsen desuden omfatter et speerhjul (146; 246; 346; 446), der er
monteret pa stempelstangen (121; 421) og konfigureret til at ga i indgreb
med blokeringsindretningen (120; 220; 320; 420), nar denne er i sin anden
position, for at immobilisere stempelstangen.

11. System ifalge et hvilket som helst af kravene 1 til 10, kendetegnet ved,
at parkeringsbremsen (7) desuden omfatter en manuel oplasningsdel (29;
429) af parkeringsbremsen, nar denne er i arbejdskonfiguration, hvor oplas-

ningsdelen er konfigureret til at indvirke pa blokeringsindretningen (20; 420).

12. System ifolge krav 11, kendetegnet ved, at oplasningsdelen er konfigu-

reret til at aktiveres elekirisk.
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