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Description
FIELD OF THE INVENTION

[0001] This invention generally relates to a coupler
head for a rail vehicle, in particular to the design of a
coupler face thereof. More specifically, the invention re-
lates to a coupler face, a front plate for a coupler head
having such a coupler face, a corresponding coupler
head with the coupler face or front plate, a pad as well
as a set of pads for the coupler face, and a method of
maintaining or repairing a coupler head.

BACKGROUND OF THE INVENTION

[0002] The present invention is useful in any type of
couplings of rail vehicles, particularly in connection with
Scharfenberg-type couplings, which have a generally flat
coupler face surrounding a cup-and-cone coupling struc-
ture and is likewise useful, particularly for other couplings
having a cup-and-cone structure.

[0003] Within the coupling process, the coupler faces
of two coupler heads contact each other with their front
surfaces. The contacting front surfaces are provided to
bear the loads during coupling. The loads are relatively
low with up to 2,000 KN. Problems may arise in winter
when snow and ice build up on the coupler faces. This
may render the coupling process difficult.

[0004] While the coupler faces are typically overall flat,
itis proposed in EP 3 713 806 A1 to structure the coupler
face of a coupler head such that it comprises a number
of contact surface segments distributed over the coupler
face, the contact surface segments being elevated with
respect to the adjacent regions of the coupler face. Be-
tween the contact surface segments, there are provided
cut-out regions which are open to the circumference of
the coupler face in order to allow ice and snow to be
pushed outward from between the two coupler faces dur-
ing the coupling process.

SUMMARY OF THE INVENTION

[0005] Itis anobjectofthe presentinvention toimprove
the coupler heads.

[0006] According to one aspect of the present disclo-
sure, there is provided a coupler face of a coupler head
for a rail vehicle, comprising a plurality of contact surface
segments which are distributed over the coupler face and
elevated with respect to regions of the coupler face ad-
jacent to the contact surface segments. According to a
preferred aspect of the present disclosure, the plurality
of contact surface segments is formed as a plurality of
pads which are removably attached to the coupler face
so as to be replaceable upon maintenance or repair serv-
ices.

[0007] The pads forming the elevated contact surface
segments of the coupler face provide certain advantages
over the prior art contact surface segments that form an
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integral part of the coupler face. The main advantage is
that they can be easily replaced when they are worn or
damaged. Another advantage is that one type of pad can
be exchanged against another type of pad with different
properties, such as a different material and/or a different
surface relief, depending on the current needs. Thus, on-
ly the pads need to be exchanged. This may substantially
reduce costs.

[0008] Preferably, the pads each comprise atleastone
hole which is adapted to cooperate with a screw in order
to releasably connect the pads to the coupler face by
means of screws. For instance, the hole may be a
stepped, unthreaded through-hole through which the
shaft of a screw may pass, with the screw head resting
on the step so that it does not extend beyond the front
surface of the pad. The screw is then screwed into a
threaded hole of the coupler head, thereby attaching the
pad to the front of the coupler face.

[0009] However, in a more preferred embodiment, the
pads each comprise at least one threaded hole and the
coupler face comprises corresponding through-holes
through which the screws can reach into the threaded
holes of the pads from a rear side of the pad in order to
releasably connectthe pads to the coupler face by means
of the screws. This way, any damage to the coupler face
will not affect the screws. Even more preferably, when
the threaded hole or holes in the pads are provided as
blind holes on a rear side of the pads, then the threaded
connection is protected against dirt and water ingress,
which may increase lifetime and render maintenance and
repair services easier.

[0010] According to another aspect of the present dis-
closure, the pads are arranged in one or more recesses
provided in the coupler face. For instance, some or all of
the pads may be arranged at appropriate locations in one
single recess or the number of recesses may correspond
to the number of pads. The depth of the recess is pref-
erably in the range of 3 - 25 mm, preferably about 15
mm. One advantage of the recesses is that only the
ground of the recess needs to be machined in order to
mate with the rear side of the corresponding pad, where-
as the remaining surface of the coupler face may largely
remain unfinished or semifinished. Another advantage is
that the workers doing maintenance or repair services
on the coupler head can easily identify the locations
where the new pads need to be positioned.

[0011] In this regard, according to a preferred embod-
iment, an inward-facing wall of the recesses and at least
a portion of a circumferential surface of the respective
pad are designed with respect to each other so that the
pad is centered relative to the coupler face when it is
placed in the recess. Such centering of the plate aids the
workers in positioning the plate relative to the corre-
sponding screw hole(s) in the coupler face prior to insert-
ing the screw(s) into the screw hole(s) and fixing the pad
to the coupler face by tightening the screw(s).

[0012] According to an even more preferred embodi-
ment, the inner circumferential contour of the recess cor-
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responds to an outer circumferential contour of the pad
both in shape and size. Thus, the pad fits exactly into the
recess so that a gap between the respective circumfer-
ences is preferably less than 1 mm along the entire cir-
cumference, more preferably less than 0.5 mm. This has
the advantage that lateral forces acting on the pad will
be borne by the inward-facing wall of the recess and will
not have any impact on the screw connection.

[0013] Since the coupler face and, thus, the plurality
of pads do not have to bear a load of more than 2,000
kN, the same material may be used for the pads as is
usually used for the coupler face, namely typically non-
hardened steel.

[0014] However, since the pads are not formed inte-
grally with the coupler face, it is possible to provide pads
made of a material which has better characteristics, for
only little more costs. For instance, the pads may be
made of a suitable alloy and/or a low-cost material, such
as even a suitable plastic material.

[0015] Thus,the pads may preferably be made of steel,
such as according to EN 10025-6, of cemented carbide,
such as Tungsten carbide comprising at least 70 wt%
Tungsten, or of any other material which preferably has
a yield strength of at least 600 MPa.

[0016] Alternatively or in addition, the pads may be
coated with a suitable coating. Should the coating be
worn or a better coating be developed, the pad can easily
be replaced with a corresponding new one. In particular,
the pads may be coated with a hydrophobic material to
provide water repellency and/or to reduce ice formation,
such as a polytetrafluoroethylene (PTFE) material.
[0017] According to a further aspect of the present dis-
closure, the pads each have a surface relief on its front
surface. The surface relief provides small cavities. The
purpose of such cavities is to facilitate removal of ice and
snow during the coupling process. That is, when oppos-
ing coupler faces are mating with each other during the
coupling process, the pressure increase between the two
coupler faces creates melting of snow and ice in those
cavities, thereby creating a water film which reduces fric-
tion so that the ice and snow move away more easily.
This effectis known from ice skate blades. One preferred
surface relief comprises a pattern of erected polyhe-
drons, such as polyhedrons having the form of pyramids
or truncated pyramids. Another preferred embodiment of
the surface relief comprises grooves arranged in parallel
to one another. The grooves may be many, such as more
than 10 or even more than 20, and they may be, e.qg.,
straight or curved or interrupted or a combination of all.
Different surface relief patterns may be combined, such
as the surface reliefbeing partly composed of the erected
polyhedrons and partially of the aforementioned grooves.
[0018] According to an even further aspect of the
present disclosure, the pads are each provided with a
separate heating element. Accordingly, rather than heat-
ing the entire coupler face, only the relevant sections
thereof, namely the pads, are heated, which reduces both
manufacturing and operational costs. In one embodi-
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ment, the heating element is provided as a flat sheet
placed underneath the corresponding pad. This facili-
tates the assembly of the coupler face and pads, with the
flat heating elements interposed between them. The
sheet-like heating element should have one or more cor-
responding through-holes for the attachment of screws
passing therethrough. In another embodiment, the heat-
ing element comprises a wire which is positioned under-
neath the pad in a depression which is sized correspond-
ing to the size of the wire, wherein such depression may
be provided on either or both of the coupler face and the
rear side of the pad. The advantage of this embodiment
lies in the fact that there is no heat-transfer loss as the
wire may directly contact the rear side of the pad. Pref-
erably, the coupler face is provided with a heat-insulating
layer or coating at least in the area of the wire or the wire
is provided with a heat insulation on the side facing away
from the pad so that the heat from the wire mainly dissi-
pates toward the pad.

[0019] In general, the pads may be elevated with re-
spect to the regions of the coupler face adj acent to the
pads preferably by between 4 mm and 6 mm, more pref-
erably by 5 mm.

[0020] Since the load to be borne by those pads is rel-
atively low with 2.000 kN, only a small part of the overall
surface of the coupler face needs to be provided with the
aforementioned pads. Preferably, four pads are provided
and arranged in opposing corner areas of the coupler
face. More preferably, some or all of the pads are identical
in shape so as to facilitate maintenance and repair serv-
ices and reduce storage costs. In this regard, at least two
of the pads may have a shape mirroring each other, i.e.
the contour of one of the two pads as seen from a rear
side thereof may correspond to the contour of the respec-
tive other one of the two pads as seen from a front side
thereof. For instance, the pads in the upper right and
upper left corners of the coupler face may mirror each
other and the pads in the lower right and lower left corners
of the coupler face may mirror each other, in which case
itis further preferred that the pads in diagonally opposing
corners are identical.

[0021] The couplerface may be integral with a housing
of the coupler head, except for the removable pads, or
may form part of a front plate to be attached to the coupler
head housing.

[0022] Furthermore, the coupler head may be a cou-
pler head comprising a coupling profile with a cone and
acup, such as in the Scharfenberg-type couplings, which
allows the cone of the coupler head to be guided into and
centered in the cup of an identical opposing coupler head
during a coupling process, thereby aligning the two cou-
pler heads. In this case, the coupler face surrounds the
cup and cone, and the pads are arranged between an
outer circumference of the coupler face, on the one hand,
and the cup and cone, on the other hand.

[0023] A corresponding method of maintaining or re-
pairing the coupler head of a rail vehicle comprises the
steps of removing one or all of the plurality of pads from
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the coupler head’s coupler face and replacing each of
the removed pads by attaching one or more new pads
at the corresponding position(s) on the coupler face. In
this process, a pad with a different surface relief than the
replaced pad may advantageously be selected as the
new pad.

[0024] Where heating elements are provided under-
neath the pads, the method may further comprise the
step of placing the old heating element or even a new
heating element under the new pad or, in cases where
only the heating element needs to be replaced, even un-
der the old pad.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] The foregoing summary as well as the following
detailed description of preferred embodiments will be bet-
ter understood when read in conjunction with the append-
ed drawings. For the purpose of illustrating the present
disclosure, reference is made to the drawings. The scope
of the disclosure, however, is not limited to the specific
embodiments disclosed in the drawings. In the drawings:

Fig. 1 is a perspective view of a coupler head,

Figs.2A and 2B are perspective front and rear views,
respectively, of the pads of the coupler head shown
in Fig. 1, and

Figs. 3A and 3B show a pad with a heating element
and a partial cross-section thereof, respectively.

DETAILED DESCRIPTION

[0026] Fig. 1 is a perspective view of a coupler head
1, more specifically a Scharfenberg Type 10 coupler
head.

[0027] In general, the coupler head of a Scharfenberg
coupling has a coupling profile with a cone (also known
as "male cone") and a cup (also known as "female cone"),
the cone of one coupler head being guided into and cen-
tered in the cup of an identical opposing coupler head
during the coupling process, thereby aligning the two
coupler heads. Each coupler head contains a rotating
metal disc, generally referred to as a "hook plate", which
constitutes the heart of the coupler head. Attached to one
circumferential side of the hook plate is a plunger, gen-
erally referred to as a "coupling link" (also known as a
"hoop"). On the opposing side there is a "notch" in the
hook plate. The rotatable hook plate is urged into a po-
sition by a tension spring, in which position the notch is
drawn into and the coupling link urged outward of the
coupler head. In aready-to-couple position of the coupler
head, a release bar holds the hook plate in a position in
which the coupling link is drawn into the coupler head
and the notch is accessible from the outside. During cou-
pling, when the cone of one coupler head enters into the
cup of an identical opposing coupler head, the cone re-
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leases the release bar of the opposing coupler head and,
at the same time, the coupling link of the one coupler
head presses against the hook plate of the opposing cou-
pler head, thereby causing rotation of its own hook plate.
Since the coupler heads are identical, such rotation of
the hook plate occurs on both coupler heads simultane-
ously until the coupling links of both coupler heads couple
with the notch in the hook plate of the respective other
coupler head. The hook plates are held in this position,
i.e. in the coupled position, due to the spring force so that
the coupling process is complete. This way, half of the
tensile force is transmitted by each of the two coupling
links. Uncoupling of the coupler heads requires an exter-
nal force in order to turn the hook plate of one of the
coupler heads against the spring force into its uncoupling
position until the coupling link of the coupler head slides
out of the notch in the hook plate of the other coupler
head and, simultaneously, the release bar moves into its
locking position so as to hold the coupler head in the
uncoupled or ready-to-couple position. Since the hook
plate of the other coupler head follows such movement,
actuating the release mechanism of one coupler head
simultaneously unlocks both coupler heads and both
coupler heads move into their ready-to-couple position.
[0028] The coupler head 1 shown in Fig. 1 comprises
a coupler head housing 2 with a coupler face 3. The cou-
pler face 3 makes part of a front plate 4 which, in this
embodiment, is integrally formed with or integrally con-
nected to the coupler head housing 2. Alternatively, the
front plate 4 with the coupler face 3 may be detachably
connected to the coupler head housing 2.

[0029] The coupler head 1 has, on the one hand, a
cone 5 extending from the front plate 4 and, on the other
hand, next to the cone 5 a cup 6 extending through the
plate 4 into the coupler head housing 2 so as to accom-
modate therein a corresponding cone of an identical op-
posing coupler head when two of those coupler heads 1
are coupled together. Pads 7A-7D are shown at a dis-
tance from the front plate 4 for being attached to the cou-
pler face 3. The pads 7A-7D are shaped to fit between
an outer circumference of the coupler face 3, on the one
hand, and the cup 6 and cone 5, on the other hand. The
coupler face 3 may be overall flat, if one disregards the
cup 6 and cone 5, and the pads 7A-7D cover only a por-
tion of the flat surface of the front plate, preferably 50%
thereof or less.

[0030] Fig. 2Billustrates the pads 7A-7D perspectively
from their rear sides 7. The pads 7A-7D are each pro-
vided with three holes 8, which are threaded holes. There
may be provided more or less than the three holes 8. As
shown in Fig. 1, the coupler face 3, more specifically the
front plate 4, comprises corresponding through-holes 9
through which screws 10 can reach into the threaded
holes 8 of the pads 7A-7D, respectively, from the rear
side 7’ of the pads 7A-7D in order to releasably connect
the pads 7A-7D to the coupler face 3 by means of the
screws 10. In the embodiment shown, the holes 8 in the
pads 7A-7D are blind holes, i.e. they do not extend all
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the way through the pads 7A-7D.

[0031] Inthe embodiment shown in Fig. 1, the flat part
of the coupler face 3 is provided with recesses 11 into
which the pads 7A-7D are fitted when they are attached
to the coupler face 3. The recesses 11 have a depth of
15 mm, but the depth may be different within the range
of between 3 and 25 mm, and the pads 7A-7D have a
thickness sufficiently large so thatthe pads 7A-7D extend
out from the recesses 11 when they are mounted in the
recesses 11. In this regard, the base of the recesses 11
may be flat and even and the rear sides 7’ of the pads
7A-7D are likewise flat and even. In any case, the re-
spective two surfaces should mate so as to provide full
contact in order that loads acting on the pads 7A-7D are
properly transmitted to the coupler head 1. The depth of
the recesses 11 and the thickness of the pads 7A-7D are
designed so that the pads 7A-7D are elevated with re-
spect to those regions of the coupler face 3 which are
located adjacent to the pads 7A-7D, preferably by be-
tween 4 mm and 6 mm, more preferably by 5 mm.
[0032] The recesses 11 have an inward-facing wall 12
and the pads 7A-7D each have a circumferential surface
13, wherein the inward-facing wall 12 and the circumfer-
ential surface 13 are designed with respect to each other
such that the pads 7A-7D are centered relative to the
coupler face 3 when they are placed into the recesses
11. More specifically, the inner circumferential contours
of the recesses 11 correspond to the outer circumferen-
tial contours of the pads 7A-7D in shape and size. In
other words, the pads 7A-7D fit exactly in the recesses
11. This has the advantage that lateral forces acting on
the pads 7A-7D are counteracted by the inward-facing
wall 12 of the recesses 11. This way, the danger of break-
age of the screws 10 is limited because the screws 10
do not have to bear such lateral forces. A further advan-
tage of the matching contours is that a single screw 10
may be sufficient for each pad 7A-7D in order to fix it in
a corresponding recess 11.

[0033] As mentioned before, the pads may be made
of different materials, such as non-hardened steel, an
alloy or even a plastic material. Furthermore, the pads
may be coated, in particular coated with a hydrophobic
material which may provide water repellency and/or with
a hydrogel which may reduce ice formation on the pads
7A-7D.

[0034] Whilethe pads7A-7D preferably have the same
surface structure, Fig. 1 shows the pads 7A-7D as having
four different surface structures, which is for illustrative
purpose only. In the simplest case, the surface structure
is overall flat, as shown on the pad 7D. However, more
preferably the surface structure of the pads 7A-7D com-
prises a surface relief, e.g. one of those surface reliefs
as shown on the pads 7B-7D.

[0035] Fig.2A shows the surface structures of the pads
7A-7D somewhat enlarged. Accordingly, the pad 7A has
on its front side a regular pattern of circular depressions.
The pad 7B has on its front side a regular pattern of
grooves arranged in parallel to one another. And pad 7C

10

20

25

30

35

40

45

50

55

has on its front side a regular pattern of erected polyhe-
drons, the polyhedrons in this particular embodiment
having the form of truncated pyramids. These and other
surface structures may be combined.

[0036] Turning back to Fig. 1, a heating element 14 is
shown to be placed between the pad 7C and the corre-
sponding recess 11. Electric energy for heating the heat-
ing element 14 is provided by electric wiring 15. In the
embodiment shown, the heating element 14 is formed
as a flat sheet to be placed underneath the pad 7C. Cor-
responding heating elements 14 may be provided under-
neath the other pads 7A, 7B and 7D. An insulating ma-
terial (not shown) may be provided on the bottom of the
recess 11 and/or on the rear side of the heating element
14 (not shown).

[0037] According to another embodiment, the heating
element 14 has the form of a wire which is positioned
underneath each of the pads 7A-7D in a correspondingly
sized depression on the couplerface 3 and a correspond-
ingly sized depression on the rear side 7’ of the pads 7A-
7D (not shown). For instance, the coupler face 3 may be
provided with a depression having a rectangular cross-
section and a depth corresponding to half of the width of
the heating element 14 (or somewhat more than this) and
the pad 7 may be provided with a depression on its rear
side 7’ having a semi-circular cross-section (or somewhat
less than semi-circular) to match with the surface of the
heating element 14.

[0038] Alternatively, the depression may be provided
only on the rear side 7’ of the pad 7, an example of which
being showninFigs. 3A and 3B. Thatis, Fig. 3A illustrates
a pad 7 from the rear side 7’ thereof, with a depression
7" provided in the rear side 7°. The heating element 14
in the form of a wire is placed in the depression 7". Fig.
3B shows a partial cross-section thereof. As can be seen,
the depression 7" has a semi-cylindrical bottom so as to
match the shape of the cylindrical heating element 14
and, thus, provide optimum heating transfer between the
heating element 14 and the pad 7. The depth of the de-
pression 7" coincides with the diameter of the heating
element 14 so that, when the pad 7 is mounted on the
coupler face 3, the heating element 14 is securely held
in contact with the semi-cylindrical bottom of the depres-
sion 7".

[0039] Turning back to Fig. 1 again, the four pads 7A-
7D are arranged at opposing corner areas of the coupler
face 3. Those pads 7A, 7C and 7B, 7D arranged in mu-
tually opposing corners of the coupler face 3 are identical
in shape. This way, the number of different spare parts
to be held available on stock can be reduced to only two
different types of pads. A number of different pads can
even be reduced further to only one type by designing
all pads 7A-7D so as to be identical in shape. As can be
seen from Fig. 1, this is a realistic option.

[0040] During maintenance or repair services of a cor-
responding coupler head, one or all of the pads 7A-7D
may be removed from the coupler face 3 and either re-
placed or, if only the heating element 14 needs to be
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replaced, subsequently reattached to the face plate 3. In
particular, the new pads to be attached to the face plate
3 may be chosen to have a different surface relief than
the replaced pads. In the case where the heating element
14 comprises a wire to be positioned underneath a re-
spective pad, such as the cylindrical heating element 14,
this may be positioned e.g. in the depression 7" on the
rear side 7’ of the pad 7.

[0041] Preferred examples of the present disclosure
are specified in the following paragraphs:

1. A coupler face (3) of a coupler head (1) for a rail
vehicle, comprising a plurality of contact surface seg-
ments which are distributed over the coupler face (3)
and elevated with respect to regions of the coupler
face (3) adjacent to the contact surface segments,
characterized in that the plurality of contact surface
segments is formed as a plurality of pads (7A-7D)
which are removably attached to the coupler face (3)
so as to be replaceable upon maintenance or repair
services.

2. The coupler face (3) according to paragraph 1,
wherein the pads (7A-7D) each comprise at least
one hole (8) which is adapted to cooperate with a
screw (10) in order to releasably connect the pads
(7A-7D) to the coupler face (3) by means of screws.

3. The coupler face (3) according to paragraph 1 or
2, wherein the pads (7A-7D) each comprise at least
one threaded hole (8) and wherein the coupler face
(3) comprises corresponding through-holes (9)
through which screws (10) can reach into the at least
one threaded hole (8) of the pads (7A-7D) from a
rear side (7’) of the pads (7A-7D) in order to releas-
ably connect the pads (7A-7D) to the coupler face
(3) by means of screws.

4. The coupler face (3) according to paragraph 3,
wherein the threaded hole (8) is a blind hole on a
rear side (7’) of the respective pad.

5. The coupler face (3) according to any one of the
preceding paragraphs, wherein the pads (7A-7D)
are each arranged in one or more recesses (11) pro-
vided in the coupler face (3).

6. The coupler face (3) according to paragraph 5,
wherein an inward-facing wall (12) of the one or more
recesses (11) and at least a portion of a circumfer-
ential surface (13) of each of the pads (7A-7D) are
designed with respect to each other so that the pads
(7A-7D) are centered relative to the coupler face (3)
when placed in the one or more recesses (11).

7. The coupler face (3) according to paragraph 5 or
6, wherein an inner circumferential contour of each
ofthe recesses (11) corresponds to an outer circum-
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ferential contour of a corresponding one of the plu-
rality of pads (7A-7D) in shape and size.

8. The coupler face (3) according to any one of the
preceding paragraphs, wherein the pads (7A-7D)
are made of non-hardened steel.

9. The coupler face (3) according to any one of par-
agraphs 1 to 8, wherein the pads (7A-7D) are made
of a material having a yield strength of at least 600
MPa.

10. The coupler face (3) according to any one of par-
agraphs 1 to 9, wherein the pads (7A-7D) and the
coupler face are made of the same material.

11. The coupler face (3) according to any one of the
preceding paragraphs, wherein the pads (7A-7D)
are coated.

12. The coupler face (3) according to paragraph 11,
wherein the pads (7A-7D) are coated with a hydro-
phobic material.

13. The coupler face (3) according to paragraph 11
or 12, wherein the pads (7A-7D) are coated with a
polytretrafluoroethylene material (PTFE).

14. The coupler face (3) according to any one of the
preceding paragraphs, wherein the pads (7A-7D)
each have a surface relief.

15. The coupler face (3) according to paragraph 14,
wherein the surface relief comprises a pattern of
erected polyhedrons.

16. The coupler face (3) according to paragraph 15,
wherein the polyhedrons have the form of pyramids
or truncated pyramids.

17. The coupler face (3) according to any one of par-
agraphs 14 to 16, wherein the surface relief compris-
es pattern of grooves which are arranged in parallel
to one another.

18. The coupler face (3) according to any one of the
preceding paragraphs, wherein the pads (7A-7D)
are each provided with a separate heating element
(14).

19. The coupler face (3) according to paragraph 18,
wherein the heating element (14) is a flat sheet
placed underneath the respective pad.

20. The coupler face (3) according to paragraph 18,
wherein the heating element (14) comprises a wire
which is positioned underneath the respective pad
in a correspondingly sized depression on the coupler
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face (3)and/orinacorrespondingly sized depression
(7") on a rear side (7’) of the respective pad (7).

21. The coupler face (3) according to paragraph 20,
wherein one or both of the depression on the coupler
face (3) and a side of the wire facing away from the
pad is provided with a heat insulation.

22. The coupler face (3) according to any one of the
preceding paragraphs, wherein the pads (7A-7D)
are elevated with respect to regions of the coupler
face (3) adjacent to the pads (7A-7D) by between 4
mm and 6 mm, preferably 5 mm.

23. The coupler face (3) according to any one of the
preceding paragraphs, wherein four pads (7A-7D)
of the plurality of pads (7A-7D) are arranged in op-
posing corner areas of the coupler face.

24. The coupler face (3) according to any one of the
preceding paragraphs, wherein all pads (7A-7D) or
at least two pads (7A, 7C; 7B, 7D) of the plurality of
pads (7A-7D) are identical in shape.

25. The coupler face (3) according to any one of the
preceding paragraphs, wherein at least two pads
(7A, 7B; 7C, 7D) of the plurality of pads (7A-7D) have
a shape mirroring each other, i.e. the contour of one
(7A; 7C) of the two pads (7A, 7B; 7C, 7D) as seen
from a rear side (7’) thereof corresponds to the con-
tour of the respective other one (7B; 7D) of the two
pads (7A,7B; 7C, 7D) as seen from a front side there-
of.

26. A front plate (4) for a coupler head (1) with a
coupler face (3) according to any one of the preced-
ing paragraphs.

27. A coupler head (1) having a coupler face (3) or
a front plate (4) with a coupler face (3) according to
any one of the preceding paragraphs.

28. The coupler head according to paragraph 27,
comprising a coupling profile with a cone (5) and a
cup (6) which allows the cone (5) of the coupler head
(1) to be guided into and centered in the cup (6) of
an identical opposing coupler head (1) during a cou-
pling process, thereby aligning the two coupler
heads (1).

29. A pad (7) for a coupler face (3) of a coupler head
(1) for a rail vehicle comprising at least one threaded
hole (8).

30. The pad according to paragraph 29, wherein the
threaded hole (8) is a blind hole on a rear side (7’)
of the pad (7).
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31. The pad according to paragraph 29 or 30, where-
in the pad (7) is made of non-hardened steel.

32. The pad according to paragraph 29 or 30, where-
in the pad (7) is made from a cemented carbide ma-
terial.

33. The pad according to paragraph 29 or 30, where-
in the pad (7) is made of a material having a yield
strength of at least 600 MPa.

34. The pad according to any one of paragraphs 29
to 33, wherein the pad (7) is coated.

35. The pad according to paragraph 34, wherein the
pad (7) is coated with a hydrophobic material.

36. The pad according to paragraph 34 or 35, where-
inthe pad (7) is coated with a polytetrafluoroethylene
(PTFE) material.

37. The pad according to any one of paragraphs 29
to 36, wherein the pad (7) has a surface relief.

38. The pad according to paragraph 37, wherein the
surface relief comprises a pattern of erected polyhe-
drons.

39. The pad according to paragraph 38, wherein the
polyhedrons have the form of pyramids or truncated
pyramids.

40. The pad according to any one of paragraphs 37
to 39, wherein the surface relief comprises a pattern
of grooves which are arranged in parallel to one an-
other.

41. A set of pads (7A-7D) according to any one of
paragraphs 29 to 40, wherein all pads (7A-7D) or at
least two pads (7A, 7C; 7B, 7D) are identical in
shape.

42. A method of maintaining or repairing a coupler
head (1) of arail vehicle, the coupler head (1) having
acouplerface (3) according to any one of paragraphs
1 to 25 or a front plate (4) according to paragraph
26, the method comprising the steps of removing
one or all of the plurality of pads (7A-7D) from the
coupler face (3) and replacing the removed one or
more pads (7A-7D) by attaching respective new
pads or reattaching the removed one or more pads
(7A-7D).

43. The method according to paragraph 42, compris-
ing the step of selecting a pad as the new pad which

has a different surface relief than the replaced pad.

44. The method according to paragraph 42 or 43,
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comprising the step of placing a heating element (14)
underneath the new or reattached pad.

45. The method according to paragraph 44, wherein
the step of placing the heating element (14) under-
neath the new orreattached pad includes positioning
a wire in one or both of a correspondingly sized de-
pression on the coupler face (3) and a correspond-
ingly sized depression on a rear side (7’°) of the pad

(7).

Claims

A coupler face (3) of a coupler head (1) for a rail
vehicle, comprising a plurality of contact surface seg-
ments which are distributed over the coupler face (3)
and elevated with respect to regions of the coupler
face (3) adjacent to the contact surface segments,
characterized in that the plurality of contact surface
segments is formed as a plurality of pads (7A-7D)
which are removably attached to the coupler face (3)
so as to be replaceable upon maintenance or repair
services.

The coupler face (3) according to claim 1, wherein
the pads (7A-7D) each comprise at least one hole
(8) which is adapted to cooperate with a screw (10)
in order to releasably connect the pads (7A-7D) to
the coupler face (3) by means of screws, wherein
preferably the pads (7A-7D) each comprise at least
one threaded hole (8) and the coupler face (3) com-
prises corresponding through-holes (9) through
which screws (10) can reach into the at least one
threaded hole (8) of the pads (7A-7D) from a rear
side (7’) of the pads (7A-7D) in order to releasably
connect the pads (7A-7D) to the coupler face (3) by
means of screws, wherein more preferably the
threaded hole (8) is a blind hole on a rear side (7’)
of the respective pad.

The coupler face (3) according to any one of the pre-
ceding claims, wherein the pads (7A-7D) are each
arranged in one or more recesses (11) provided in
the coupler face (3), wherein preferably an inward-
facing wall (12) of the one or more recesses (11) and
at least a portion of a circumferential surface (13) of
each of the pads (7A-7D) are designed with respect
to each other so that the pads (7A-7D) are centered
relative to the coupler face (3) when placed in the
one or more recesses (11), wherein more prefera-
bly an inner circumferential contour of each of the
recesses (11) corresponds to an outer circumferen-
tial contour of a corresponding one of the plurality of
pads (7A-7D) in shape and size.

The coupler face (3) according to any one of the pre-
ceding claims, wherein the pads (7A-7D) are made
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of non-hardened steel, an alloy, a cemented carbide
material or a plastic material, wherein the pads (7A-
7D) are preferably made of a material having a yield
strength of at least 600 MPa.

The coupler face (3) according to any one of the pre-
ceding claims, wherein the pads (7A-7D) are coated,
preferably coated with a hydrophobic material,
such as a polytetrafluoroethylene (PTFE) material.

The coupler face (3) according to any one of the pre-
ceding claims, wherein the pads (7A-7D) each have
a surface relief, wherein preferably the surface relief
comprises one or both of: a pattern of erected poly-
hedrons, more preferably pyramids or truncated
pyramids, and a pattern of grooves which are ar-
ranged in parallel to one another.

The coupler face (3) according to any one of the pre-
ceding claims, wherein the pads (7A-7D) are each
provided with a separate heating element (14),
wherein preferably either the heating element (14)
is a flat sheet placed underneath the respective pad
or the heating element (14) comprises a wire which
is positioned underneath the respective pad in a cor-
respondingly sized depression on the coupler face
(3)and/orin a correspondingly sized depression (7")
on arear side (7’) of the respective pad (7), wherein
more preferably one or both of the depression on
the coupler face (3) and a side of the wire facing
away from the pad is provided with a heat insulation.

The coupler face (3) according to any one of the pre-
ceding claims, wherein the pads (7A-7D) are elevat-
ed with respect to regions of the coupler face (3)
adjacent to the pads (7A-7D) by between 4 mm and
6 mm, preferably 5 mm.

The coupler face (3) according to any one of the pre-
ceding claims, wherein all pads (7A-7D) or at least
two pads (7A, 7C; 7B, 7D) of the plurality of pads
(7A-7D) are identical in shape, or wherein at least
two pads (7A, 7B; 7C, 7D) of the plurality of pads
(7A-7D) have a shape mirroring each other, i.e. the
contour of one (7A; 7C) of the two pads (7A, 7B; 7C,
7D) as seen from arear side (7’) thereof corresponds
to the contour of the respective other one (7B; 7D)
of the two pads (7A, 7B; 7C, 7D) as seen from a front
side thereof.

A front plate (4) for a coupler head (1) with a coupler
face (3)accordingto any one of the preceding claims.

A coupler head (1) having a coupler face (3) or a
front plate (4) with a coupler face (3) according to
any one of the preceding claims, preferably com-
prising a coupling profile with a cone (5) and a cup
(6) which allows the cone (5) of the coupler head (1)
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to be guided into and centered in the cup (6) of an
identical opposing coupler head (1) during a coupling
process, thereby aligning the two coupler heads (1).

A pad (7) for a coupler face (3) of a coupler head (1)
for a rail vehicle comprising at least one threaded
hole (8), wherein preferably the threaded hole (8)
is a blind hole on a rear side (7’°) of the pad (7).

The pad according to claim 12, wherein the pad (7)
has a surface relief, wherein preferably the surface
relief comprises one or both of: a pattern of erected
polyhedrons, more preferably pyramids or truncat-
ed pyramids, and a pattern of grooves which are ar-
ranged in parallel to one another.

A set of pads (7A-7D) according to claim 12 or 13,
wherein all pads (7A-7D) or at least two pads (7A,
7C; 7B, 7D) are identical in shape.

A method of maintaining or repairing a coupler head
(1) of a rail vehicle, the coupler head (1) having a
coupler face (3) according to any one of claims 1 to
10 or afrontplate (4) according to claim 11, the meth-
od comprising the steps of removing one or all of the
plurality of pads (7A-7D) from the coupler face (3)
and replacing the removed one or more pads (7A-
7D) by attaching respective new pads or reattaching
the removed one or more pads (7A-7D), wherein
preferably the method comprises the step of select-
ing a pad as the new pad which has a different sur-
face relief than the replaced pad.

The method according to claim 15, comprising the
step of placing a heating element (14) underneath
the new or reattached pad, wherein preferably the
step of placing the heating element (14) underneath
the new or reattached pad includes positioning a wire
in one or both of a correspondingly sized depression
on the coupler face (3) and a correspondingly sized
depression on a rear side (7’) of the pad (7).

Amended claims in accordance with Rule 137(2)
EPC.

A coupler face (3) of a coupler head (1) for a rail
vehicle, comprising a plurality of contact surface seg-
ments which are distributed over the coupler face (3)
and elevated with respect to regions of the coupler
face (3) adjacent to the contact surface segments,
characterized in that the plurality of contact surface
segments is formed as a plurality of pads (7A-7D)
which are removably attached to the coupler face (3)
so as to be replaceable upon maintenance or repair
services.

The coupler face (3) according to claim 1, wherein
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the pads (7A-7D) each comprise at least one hole
(8) which is adapted to cooperate with a screw (10)
in order to releasably connect the pads (7A-7D) to
the coupler face (3) by means of screws, wherein
preferably the pads (7A-7D) each comprise at least
one threaded hole (8) and the coupler face (3) com-
prises corresponding through-holes (9) through
which screws (10) can reach into the at least one
threaded hole (8) of the pads (7A-7D) from a rear
side (7’) of the pads (7A-7D) in order to releasably
connect the pads (7A-7D) to the coupler face (3) by
means of screws, wherein more preferably the
threaded hole (8) is a blind hole on a rear side (7’)
of the respective pad.

The coupler face (3) according to any one of the pre-
ceding claims, wherein the pads (7A-7D) are each
arranged in one or more recesses (11) provided in
the coupler face (3), wherein preferably an inward-
facing wall (12) of the one or more recesses (11) and
at least a portion of a circumferential surface (13) of
each of the pads (7A-7D) are designed with respect
to each other so that the pads (7A-7D) are centered
relative to the coupler face (3) when placed in the
one or more recesses (11), wherein more prefera-
bly an inner circumferential contour of each of the
recesses (11) corresponds to an outer circumferen-
tial contour of a corresponding one of the plurality of
pads (7A-7D) in shape and size.

The coupler face (3) according to any one of the pre-
ceding claims, wherein the pads (7A-7D) are made
of non-hardened steel, an alloy, a cemented carbide
material or a plastic material, wherein the pads (7A-
7D) are preferably made of a material having a yield
strength of at least 600 MPa.

The coupler face (3) according to any one of the pre-
ceding claims, wherein the pads (7A-7D) are coated,
preferably coated with a hydrophobic material,
such as a polytetrafluoroethylene (PTFE) material.

The coupler face (3) according to any one of the pre-
ceding claims, wherein the pads (7A-7D) each have
a surface relief, wherein preferably the surface relief
comprises one or both of: a pattern of erected poly-
hedrons, more preferably pyramids or truncated
pyramids, and a pattern of grooves which are ar-
ranged in parallel to one another.

The coupler face (3) according to any one of the pre-
ceding claims, wherein the pads (7A-7D) are each
provided with a separate heating element (14),
wherein preferably either the heating element (14)
is a flat sheet placed underneath the respective pad
or the heating element (14) comprises a wire which
is positioned underneath the respective pad in a cor-
respondingly sized depression on the coupler face
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(3) and/or in a correspondingly sized depression (7")
on a rear side (7’) of the respective pad (7), wherein
more preferably one or both of the depression on
the coupler face (3) and a side of the wire facing
away from the pad is provided with a heat insulation.

The coupler face (3) according to any one of the pre-
ceding claims, wherein the pads (7A-7D) are elevat-
ed with respect to regions of the coupler face (3)
adjacent to the pads (7A-7D) by between 4 mm and
6 mm, preferably 5 mm.

The coupler face (3) according to any one of the pre-
ceding claims, wherein all pads (7A-7D) or at least
two pads (7A, 7C; 7B, 7D) of the plurality of pads
(7A-7D) are identical in shape, or wherein at least
two pads (7A, 7B; 7C, 7D) of the plurality of pads
(7A-7D) have a shape mirroring each other, i.e. the
contour of one (7A; 7C) of the two pads (7A, 7B; 7C,
7D) as seen from arear side (7’) thereof corresponds
to the contour of the respective other one (7B; 7D)
ofthe two pads (7A, 7B; 7C, 7D) as seen from a front
side thereof.

A front plate (4) for a coupler head (1) with a coupler
face (3) according to any one of the preceding claims.

A coupler head (1) having a coupler face (3) or a
front plate (4) with a coupler face (3) according to
any one of the preceding claims, preferably com-
prising a coupling profile with a cone (5) and a cup
(6) which allows the cone (5) of the coupler head (1)
to be guided into and centered in the cup (6) of an
identical opposing coupler head (1) during a coupling
process, thereby aligning the two coupler heads (1).

Use of a pad (7) on a coupler face (3) of a coupler
head (1) for a rail vehicle, the pad (7) comprising at
least one threaded hole (8) for attaching the pad (7)
to the coupler face (3), wherein preferably the
threaded hole (8) is a blind hole on a rear side (7°)
of the pad (7).

The use according to claim 12, wherein the pad (7)
has a surface relief, wherein preferably the surface
relief comprises one or both of: a pattern of erected
polyhedrons, more preferably pyramids or truncat-
ed pyramids, and a pattern of grooves which are ar-
ranged in parallel to one another.

The use according to claim 12 or 13, wherein the
pad makes part of a set of pads (7A-7D), wherein all
pads (7A-7D) of the set of pads or at least two pads
(7A, 7C; 7B, 7D) of the set of pads are identical in
shape.

A method of maintaining or repairing a coupler head
(1) of a rail vehicle, the coupler head (1) having a
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coupler face (3) according to any one of claims 1 to
10 orafrontplate (4) according to claim 11, the meth-
od comprising the steps of removing one or all of the
plurality of pads (7A-7D) from the coupler face (3)
and replacing the removed one or more pads (7A-
7D) by attaching respective new pads or reattaching
the removed one or more pads (7A-7D), wherein
preferably the method comprises the step of select-
ing a pad as the new pad which has a different sur-
face relief than the replaced pad.

The method according to claim 15, comprising the
step of placing a heating element (14) underneath
the new or reattached pad, wherein preferably the
step of placing the heating element (14) underneath
the new orreattached pad includes positioning awire
in one or both of a correspondingly sized depression
on the coupler face (3) and a correspondingly sized
depression on a rear side (7’) of the pad (7).
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