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(54) COUPLER FOR A RAIL VEHICLE AND RAIL VEHICLE WITH A COUPLER

(57) The invention relates to a coupler for coupling a
railway vehicle to another railway vehicle, comprising a
mounting arm for mounting the coupler to a railway ve-
hicle, a coupling arm, a joint, wherein the mounting arm
and the coupling arm are connected to each other via
the joint in such a way that the mounting arm and the

coupling arm are movable relative to each other and the
coupling arm can be brought into a position ready for
coupling; the coupling further comprises a protective de-
vice which is arranged and designed to prevent or reduce
damage to the mounting arm and/or the coupling arm
and/or the joint caused by impact forces.
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Description

[0001] The invention pertains to a coupler for a rail ve-
hicle. The invention also pertains to a rail vehicle with a
coupler.
[0002] Such coupler comprises:

- a front portion having a forward end and a rear end,
and a coupler head arranged on the forward end of
the front portion;

- a rear portion having a forward end and a rear end
and extending along a longitudinal axis from the rear
end to the forward end, and

- a pivot anchor arranged on a rear end of the rear
portion, the pivot anchor being configured to be at-
tached to a car of a rail vehicle,

- a joint for connecting a rear end of the front portion
to the forward end of the rear portion, the joint being
configured to allow the front portion to pivot in relation
to the rear portion about an pivot axis that is perpen-
dicular to the longitudinal axis from an operational
position in which the forward portion and the rear
portion are aligned so that the forward portion ex-
tends in a forward direction from the rear portion, to
a pivoted position in which the forward portion is piv-
oted about the pivot axis so that the forward portion
extends at an angle from the rear portion.

[0003] If the coupler is not in use, it is advantageous
that the front portion does not protrude from the front of
a rail vehicle to save space and to avoid collision with
other parts. In order to retract the coupler and to place it
in close proximity to the underframe of the rail vehicle,
the front portion is pivotable in relation to the rear portion.
However, when the coupler is in the retracted position,
a damage of the coupler due to accidental collision with
mating couplers might occur. If at least one of the mating
couplers is not in a position ready for coupling while the
coupling process is running, severe damage might occur
to the couplers. For example, the forward portion of one
coupler rams the joint of the other coupler and damages
or destroys it. A reason for the circumstance that a cou-
pler is not in a position ready for coupling while coupling
is carried out might be a malfunction of the coupler not
allowing a pivoting of the forward portion in relation to
the rear portion. Another reason might be that activating
such pivoting has been forgotten by the operator.
[0004] Therefore, the problem to be solved is to provide
a coupler with a pivotable front portion that is better pro-
tected for crash scenarios. This problem is solved by the
coupler according to claim 1 and 2 and the rail vehicle
according to claim 12. Preferred embodiments are pro-
vided in the subordinate claims and the description that
follows hereafter.
[0005] The basic idea of the invention is to provide a

protective device which is arranged and designed to pre-
vent or reduce damage to the mounting arm (front por-
tion) and/or the coupling arm (rear portion) and/or the
joint caused by impact forces. Such a protective device
can be a crash plate arranged on a crash plate holder,
wherein the crash plate has a substantially vertical front
surface that is arranged in front of the front portion, the
rear portion and the joint when the front portion is in the
pivoted position and wherein further the crash plate hold-
er is arranged on the pivot anchor or on a part of the
coupler that is non-pivotably connected to the pivot an-
chor. The crash plate protects the coupler - in particular
the front portion, rear portion and the joint - from being
damaged by a crash caused by a collision with a mating
coupler, when the coupler is not in a position ready for
coupling.
[0006] The crash plate has a substantially vertical front
surface. In particular, the surface is preferably even. It is
advantageous that the surface is substantially perpen-
dicular to the longitudinal axis of the rear portion. The
term "substantially perpendicular" also comprise a devi-
ation from 90° of at most 5°, 10° or 20°. Alternatively, the
surface might have a different shape, for example a
curved one.
[0007] The surface is arranged in front of the front por-
tion (also designated as forward portion), the rear portion
and the joint when the front portion is in the pivoted po-
sition. In particular, the surface is the part of the coupler
protruding at most from the rail vehicle. Therewith, the
surface can act as a protective shield avoiding damage
to the front portion, rear portion and the joint.
[0008] In one embodiment, the crash plate holder is
arranged on the pivot anchor. The arrangement might be
for example directly, wherein the crash plate holder con-
tacts the pivot anchor. Alternatively, the crash plate hold-
er might be indirectly arranged on the pivot anchor, i.e.
between the pivot anchor and the crash plate at least a
third part - in particular the rear portion - is arranged. In
a preferred embodiment, the crash plate holder is ar-
ranged at the forward end of the rear portion. In a con-
ceivable embodiment, it is also possible to arrange the
crash plate holder at the forward end of the rear portion
and simultaneously directly on the pivot anchor, for ex-
ample by means of long connection bolts.
[0009] Alternatively, the crash plate holder is arranged
on a part of the coupler that is non-pivotably connected
to the pivot anchor. Preferably, this part of the coupler is
the rear portion. The part of the coupler might be non-
pivotably connected to the pivot anchor with the oppor-
tunity to transform the non-pivotable connection to a piv-
otable connection, for instance by using a locking pin.
[0010] The crash plate is arranged on a crash plate
holder. Preferably, the crash plate is connected to the
crash plate holder detachably. Alternatively, the connec-
tion might be non-detachably.
[0011] In a preferred embodiment the rear portion is
non-pivotably attached to the pivot anchor. In a preferred
embodiment the attachment of the rear portion allows for
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a first attachment condition, in which the rear portion is
non-pivotably attached to the pivot anchor and a second
attachment condition, in which the rear portion is pivot-
ably attached to the pivot anchor. This can be provided
by a joint and a pin, the joint allowing for the pivotable
arrangement and the pin, when inserted into appropriate
holes in the parts that would otherwise pivot allowing for
a non-pivotable attachment.
[0012] In a preferred embodiment the crash plate hold-
er is mounted on the rear portion. Preferably, the crash
plate holder is mounted on the forward end of the rear
portion. Preferably, the crash plate holder and the rear
portion are two different parts. This has the advantage
that the crash plate holder might be replaced by a new
crash plate holder if it was impaired by a collision with a
mating coupler. The same applies to the crash plate
which in a preferred embodiment might be replaceable
together with the holder. A complete reparation or re-
placement of the whole coupler is not necessary when
the damage is limited to these parts. The crash plate
holder and the rear portion might be detachably (e.g. by
screws) or permanently (e.g. by welding) connected to
each other. In an alternatively embodiment the holder
might be a part of the rear portion, preferably forming a
single piece with the rear portion.
[0013] In a preferred embodiment the crash plate hold-
er is mounted on the joint, preferably on a rear joint portion
that is non-pivotably arranged on the rear portion. The
crash plate holder can be permanently fixed to the joint.
In an alternative embodiment the crash plate holder is
releasably fixed to the joint and/or releasably fixed to the
rear portion. The crash plate holder can have sliding rails
that cooperate with sliding rails on the rear portion that
allow the crash plate holder to be slid onto the rear por-
tion.
[0014] In a preferred embodiment the crash plate com-
prises a first plate portion and a second plate portion,
each of the first plate portion and second plate portion
being arranged vertically facing in the forward direction.
Preferably, the first plate portion and the second plate
portion are spaced from each other. Preferably, free
space is arranged at least partly between the plate por-
tions. This has the advantage that the space between
the first and second plate portion can be used to avoid
collision between parts of a coupler due to pivoting the
portions for example. Furthermore, it saves material.
[0015] In a preferred embodiment the first plate portion
is arranged in a vertical direction above the second plate
portion. Preferably, the first plate portion and the second
plate portion might be connected by a third plate portion.
The third plate portion might be arranged perpendicular
to the other plate portions. In a preferred embodiment
the crash plate portions form a U-formed crash plate.
[0016] In a preferred embodiment the crash plate has
an anti-climbing surface. The anti-climbing surface has
the function of preventing mating couplers climbing over
each other and continuing movement until colliding with
parts of the other vehicle. The anti-climbing surface might

be for example a surface with a high static friction and
sliding friction. Thereby, a relative sliding of mating crash
plates being in contact due to a crash is reduced or in-
hibited; thus the risk of climbing being reduced. Alterna-
tively or additionally, the anti-climbing properties can be
established by a stop element.
[0017] In a preferred embodiment at least a part of the
crash plate comprises a horizontal alignment device for
preventing movement in a horizontal direction of a mating
coupler.
[0018] In the pivoted position, the forward portion is
pivoted about the pivot axis so that the forward portion
extends at an angle from the rear portion. In a preferred
embodiment the angle is less than 90 °. This has the
advantage that the forward portion is behind a plane in-
volving the crash plate and do not protrude into the half
of a mating coupler. This leads to a better protection of
the forward portion and also of the mating coupler since
the risk of being damaged by a crash with the forward
portion is decreased. In a particular preferred embodi-
ment the angle is less than 45 °.
[0019] In a preferred embodiment the rear portion
and/or the pivot anchor comprises an energy dissipating
element that will be destructed, if a force of a certain force
level is applied to the energy dissipating element. The
energy dissipating element might be a deformation tube.
Preferably, the deformation tube is a part of the pivot
anchor.
[0020] The invention further pertains to a rail vehicle
having a coupler according to the invention attached to it.
[0021] Moreover, the invention pertains to a coupler
for coupling a railway vehicle to another railway vehicle,
comprising a mounting arm for mounting the coupler to
a railway vehicle, a coupling arm, a joint, wherein the
arms are connected to each other via the joint in such a
way that the arms are movable relative to each other and
the coupling arm can be brought into a position ready for
coupling. The coupling further comprises a protective de-
vice which is arranged and designed to prevent or reduce
damage to the arms and joint caused by impact forces.
[0022] The mounting arm is an arm which is intended
to be mounted on a railway vehicle. The mounting arm
might be connected to the railway vehicle non-pivotably.
However, preferably, the mounting arm might be con-
nected to the railway vehicle pivotably, in particular by
means of a pivot anchor as described above. The pivot-
able connection might be locked by means of a locking
pin with the result that the pivotable connection is trans-
ferred into a non-pivotable connection. Preferably, the
mounting arm is connected to the front end or the rear
end of the railway vehicle.
[0023] The coupling arm is an arm which is intended
for realizing the coupling. In particular, for this reason, a
coupler head is intended to be fixed on the coupling arm,
wherein the coupling is achieved by the engagement of
the coupler head with a complementary coupler head of
a mating coupler.
[0024] Preferably, the mounting arm is the rear portion.
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Preferably, the coupling arm is the front portion.
[0025] The protective device is designed to prevent or
reduce damage to the arms and joint caused by impact
forces. Any suitable two or three dimensional shape
might be conceivable. In preferred embodiment the pro-
tective device is a plate. Preferably, the plate is the crash
plate. In an advantageous embodiment, the plate is even.
Alternatively, it might be curved, for example.
[0026] The coupler and in particular the protective de-
vice is designed to prevent or reduce damage to the arms
and joint caused by impact forces, wherein preferably
impact forces are meant which act in the axial direction
and/or parallel to the axial direction of the mounting arm.
Such impact forces often occur when two complementary
couplers are brought together in order to couple rail ve-
hicles.
[0027] In a preferred embodiment, the coupling arm is
in the coupling position when the arms are coaxial. This
is an advantageous position since the current of impact
forces during coupling can flow through the arms and
can be introduced into the vehicle in a straight line. In
comparison to a non-straight line of force flow, the arms
and joint are less stressed and less vulnerable for defor-
mations and shifting. In an alternative embodiment, the
coupling arm is in the coupling position when the axes
of the arms are pivoted at an angle up to 10° to each other.
[0028] In a preferred embodiment the coupler and in
particular the protective device is designed to prevent or
reduce damage to the arms and joint caused by impact
forces, when the arms are out of the ready to couple
position. This is advantageous since the arms and joint
being in this position are in particular vulnerable to dam-
ages causing by impact forces of a coupling.
[0029] In a preferred embodiment the protective device
is attached to the mounting (and/or coupling) arm, pref-
erably at the end of the mounting (and/or coupling) arm.
Preferably, the protective device is attached indirectly to
the mounting (and/or coupling) arm by a holder. Prefer-
ably, the protective device is detachably or non-detach-
ably mounted on the holder. Preferably, the holder is the
crash plate holder. Alternatively or additionally, the pro-
tective device is attached to the joint.
[0030] In a preferred embodiment the coupling arm
comprises a coupler head. Preferably, the coupler head
is arranged on the end of the coupling arm. The coupler
head is intended being engaged with a complementary
coupler head in order to establish the coupling of the
vehicles.
[0031] In a preferred embodiment the joint connects
the end of the coupling arm with the end of the mounting
arm. Therein, the coupling head is preferably mounted
on the opposite end of the coupling arm.
[0032] In a preferred embodiment the opposite end of
the mounting arm is intended for attachment to the rail-
way vehicle. The mounting arm might be connected to
the railway vehicle by means of the pivot anchor.
[0033] In a preferred embodiment the joint is a swivel
joint. In particular, it comprises a pivot axis which is pref-

erably substantially perpendicular to the longitudinal axis
of the mounting arm and/or to the longitudinal axis of the
coupling arm. In particular, the joint allows the coupler
arm to swivel in relation to the mounting arm in a plane
being perpendicular to the pivot axis.
[0034] In a preferred embodiment the mounting arm
and/or the coupling arm comprises an energy dissipating
device or mechanism, wherein the energy absorbing de-
vice is preferably a deformation tube.
[0035] The invention also refers to rail vehicle having
a coupler according to the invention. In a preferred em-
bodiment, the coupler is configured to prevent or reduce
damage to the joint and arms if the impact forces are
caused by a complementary coupler of the other rail ve-
hicle. In particular, the complementary coupler is a cou-
pler according to the invention. Preferably, the comple-
mentary coupler is out of the coupling ready position
when the impact forces are caused by the complemen-
tary coupler. In such a way, the accordingly protective
devices crash against each other without causing dam-
age to the parts of the couplers. In a preferred embodi-
ment the protective device of the coupling and the pro-
tective device of the complementary coupling have a sur-
face contact at impact time.
[0036] Hereinafter, the invention is explained with ref-
erence to Fig. 1 to 5 which only shows exemplary em-
bodiments of the invention.

Fig. 1 shows a schematic perspective view of a first
coupler according to the prior art arranged next
to a second coupler according to the prior art;

Fig. 2 shows a schematic perspective view of a first
coupler according to the invention arranged
next to a second coupler according to the in-
vention in a first operational state;

Fig. 3 shows a schematic perspective view of a first
coupler according to the invention arranged
next to a second coupler according to the in-
vention in a second operational state;

Fig. 4 shows a schematic perspective view of a first
coupler according to the invention next to a sec-
ond coupler according to the invention in a third
operational state and

Fig. 5 shows a schematic perspective view of a crash
plate holder of a coupler according to the inven-
tion.

[0037] Fig. 1 shows a schematic perspective view of a
first coupler 1 according to the prior art arranged next to
a second coupler 1 according to the prior art. The cou-
plers 1 are for a rail vehicle. The first coupler 1 will be
attached to an end of one rail vehicle. The second coupler
1 will be attached to an end of a further rail vehicle that
is arranged neighboring the one car. The couplers 1 each
comprise

• a front portion 2 having a forward end 3 and a rear
end 4, and a coupler head 5 arranged on the forward
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end 3 of the front portion 2;
• a rear portion 6 having a forward end 7 and a rear

end 8 and extending along a longitudinal axis A from
the rear end 8 to the forward end 7, and

• a pivot anchor 9 arranged on a rear end 8 of the rear
portion 6, the pivot anchor 9 being configured to be
attached to a car of a rail vehicle,

• a joint 10 for connecting a rear end 4 of the front
portion 2 to the forward end 7 of the rear portion 6,
the joint 10 being configured to allow the front portion
2 to pivot in relation to the rear portion 6 about an
pivot axis B that is perpendicular to the longitudinal
axis A from an operational position in which the for-
ward portion 2 and the rear portion 6 are aligned so
that the forward portion 2 extends in a forward direc-
tion from the rear portion 6, to a pivoted position in
which the forward portion 2 is pivoted about the pivot
axis B so that the forward portion 2 extends at an
angle from the rear portion 6.

[0038] Fig. 2 to 4 show a schematic perspective view
of a first coupler according to the invention arranged next
to a second coupler according to the invention. The cou-
plers 1 are for a rail vehicle. The first coupler 1 will be
attached to an end of a rail vehicle. The second coupler
1 will be attached to an end of a further rail vehicle that
is arranged neighboring the one car.
[0039] The couplers 1 each comprise

• a front portion 2 having a forward end 3 and a rear
end 4, and a coupler head 5 arranged on the forward
end 3 of the front portion 2;

• a rear portion 6 having a forward end 7 and a rear
end 8 and extending along a longitudinal axis A from
the rear end 8 to the forward end 7, and

• a pivot anchor 9 arranged on a rear end 8 of the rear
portion 6, the pivot anchor 9 being configured to be
attached to a car of a rail vehicle,

• a joint 10 for connecting a rear end 4 of the front
portion 2 to the forward end 7 of the rear portion 6,
the joint 10 being configured to allow the front portion
2 to pivot in relation to the rear portion 6 about an
pivot axis B that is perpendicular to the longitudinal
axis A from an operational position in which the for-
ward portion 2 and the rear portion 6 are aligned so
that the forward portion 2 extends in a forward direc-
tion from the rear portion 6 (not shown in the Fig. 2
to 4), to a pivoted position in which the forward por-
tion 2 is pivoted about the pivot axis B so that the
forward portion 2 extends at an angle from the rear
portion 6 (see Fig. 2 to 4).

[0040] The couplers 1 according to the invention fur-
ther each comprise a crash plate 11 arranged on a crash
plate holder 12, said crash plate 11 having a substantially
vertical front surface 13 that is arranged in front of the
front portion 2, the rear portion 6 and the joint 10 when
the front portion 2 is in the pivoted position.

[0041] In the couplers 1 according to the invention the
crash plate holder 12 is arranged on the pivot anchor 9
or on a part of the coupler 1 that is non-pivotably con-
nected to the pivot anchor 9.
[0042] The rear portion 6 is non-pivotably attached to
the pivot anchor 9. The crash plate holder 12 is mounted
on the rear portion 6. The crash plate holder 12 is mount-
ed on the joint 10, namely on a rear joint portion 14 that
is non-pivotably arranged on the rear portion 6. The crash
plate 11 comprises a first plate portion 15 and a second
plate portion 16, each of the first plate portion 15 and
second plate portion 16 being arranged vertically facing
in the forward direction. The first plate portion 15 is ar-
ranged in a vertical direction above the second plate por-
tion 16. The crash plate 11 has an anti-climbing surface.
At least a part of the crash plate 11 comprises a horizontal
alignment device for preventing movement in a horizontal
direction of a mating coupler. The angle is less than 90
°, preferably less than 45 °.
[0043] The pivot anchor 9 comprises an energy dissi-
pating elements in form of shear out bolts 17. The shear
out bolt 17 connects a plate 18 of the pivot anchor 9 with
a frame plate 19. The frame plate 19 is intended for being
connected to the underframe of a car of a rail vehicle.
The shear out bolts 17 will be destructed, if a force of a
certain force level is applied to them. Destruction of the
shear out bolts 17 also destroys the connection between
the plate 18 and the frame plate 19 and sets the frame
plate 19 free to move relative to the plate 18. This status
is shown in Fig. 4 on the right hand coupler 1.
[0044] Fig. 2 shows the couplers 1 in a first operational
state. This could be the state, where a rail vehicle with
the first coupler attached to it is parked next to a further
rail vehicle with the second coupler attached to it.
[0045] Fig. 3 shows the couplers 1 in a second oper-
ational state. This could be the state, where a rail vehicle
with the first coupler attached to it has travelled in the
direction of the further rail vehicle with the second coupler
attached to it and crashes into the further rail vehicle.
[0046] Fig. 4 shows the couplers 1 in a second oper-
ational state. This could be the state, where a rail vehicle
with the first coupler attached to it has travelled in the
direction of the further rail vehicle with the second coupler
attached to it and has crashed into the further rail vehicle
with such force that the shear out bolts 17 have sheared
out (they are not shown on the right hand coupler in Fig.
4 any further) and have set the frame plate 19 free in
relation to the plate 18. The plate 18 will move under/into
the underframe of the rail vehicle, while the frame plate
19 stay connected to the underframe of the rail vehicle
by bolts that are not shown in Fig. 1 to 4.

Claims

1. Coupler for coupling a railway vehicle to another rail-
way vehicle, comprising a mounting arm for mount-
ing the coupler to a railway vehicle, a coupling arm,
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a joint, wherein the mounting arm and the coupling
arm are connected to each other via the joint in such
a way that the mounting arm and the coupling arm
are movable relative to each other and the coupling
arm can be brought into a position ready for coupling;
the coupling further comprises a protective device
which is arranged and designed to prevent or reduce
damage to the mounting arm and/or the coupling arm
and/or the joint caused by impact forces.

2. Coupler (1) for a rail vehicle, preferably according to
claim 1 the coupler comprising

- a front portion (2) having a forward end (3) and
a rear end (4), and a coupler head (5) arranged
on the forward end (3) of the front portion (2);
- a rear portion (6) having a forward end (7) and
a rear end (8) and extending along a longitudinal
axis (A) from the rear end (8) to the forward end
(7), and
- a pivot anchor (9) arranged on a rear end (8)
of the rear portion (6), the pivot anchor (9) being
configured to be attached to a car of a rail vehi-
cle,
- a joint (10) for connecting a rear end (4) of the
front portion (2) to the forward end (7) of the rear
portion (6), the joint (10) being configured to al-
low the front portion (2) to pivot in relation to the
rear portion (6) about an pivot axis (B) that is
perpendicular to the longitudinal axis (A) from
an operational position in which the forward por-
tion (2) and the rear portion (6) are aligned so
that the forward portion (2) extends in a forward
direction from the rear portion (6), to a pivoted
position in which the forward portion (2) is piv-
oted about the pivot axis (B) so that the forward
portion (2) extends at an angle from the rear
portion (6),

a. wherein the coupler (1) further comprises
a crash plate (11) arranged on a crash plate
holder (12), said crash plate (11) having a
substantially vertical front surface (13) that
is arranged in front of the front portion (2),
the rear portion (6) and the joint (10) when
the front portion (2) is in the pivoted position,
b. wherein further the crash plate holder (12)
is arranged on the pivot anchor (9) or on a
part of the coupler (1) that is non-pivotably
connected to the pivot anchor (9).

3. Coupler according to claim 2, wherein the rear por-
tion (6) is non-pivotably attached to the pivot anchor
(9).

4. Coupler according to claim 2 or 3, wherein the crash
plate holder (12) is mounted on the rear portion (6).

5. Coupler according to any of claims 2 to 4, wherein
the crash plate holder (12) is mounted on the joint
(10), preferably on a rear joint portion (14) that is
non-pivotably arranged on the rear portion (6).

6. Coupler according to any previous claim, wherein
the crash plate (11) comprises a first plate portion
(15) and a second plate portion (16), each of the first
plate portion (15) and second plate portion (16) being
arranged vertically facing in the forward direction.

7. Coupler according to claim 6, wherein the first plate
portion (15) is arranged in a vertical direction above
the second plate portion (16).

8. Coupler according to any previous claim, wherein
the crash plate (11) has an anti-climbing surface.

9. Coupler according to any previous claim, wherein at
least a part of the crash plate (11) comprises a hor-
izontal alignment device for preventing movement in
a horizontal direction of a mating coupler.

10. Coupler according to any previous claim, wherein
the angle is less than 90 °, preferably less than 45 °.

11. Coupler according to any one of claims 2 to 10,
wherein the rear portion and/or the pivot anchor com-
prises a energy dissipating element (17) that will be
destructed, if a force of a certain force level is applied
to the energy dissipating element (17).

12. Rail vehicle with a coupler according to any one of
claims 1 to 11 attached to it.
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