(11) Application No. AU 2010200716 B2
(19) AUSTRALIAN PATENT OFFICE

(54)  Title

Linkage for the articulated connection of a coupling rod to a railcar body

(51)2  International Patent Classification(s)
B61G 7,10 (2006.01) 20060101AFI2010030
Bel1G 7,10 4BHAU

(21) Application No: 2010200716 (22) Application Date: 2010 02 26

(30) Priority Data

(31) Number (32) Date (33) Country
09 158 552.1 2009 .04 .23 EP
(43) Publication Date : 2010 11 11

(43)  Publication Journal Date : 5519 11 11

(1) Applicant(s)
Voith Patent GmbH

(72) Inventor(s)
Kontetzki, Arthur

(74) Agent/Attorney
Watermark Patent and Trade Marks Attorneys, Level 2 302 Burwood Road, Hawthorn, VIC, 3122
(56)  Related Art

EP 1785329 A
US 3859821 A




2010200716 26 Feb 2010

“Linkage for the articulated connection of a coupling rod to a railcar body”

Abstract

The invention relates to a linkage (1) for the articulated connection of a
coupling rod (2) to a railcar body, wherein the linkage (1) comptises a base
plate (10) connectable to the railcar body in which a through-hole (11) is
configured through which a railcar body-side end section (3) of the coupling
rod (2) extends and a drawgear (9) arranged on the railcar body-side end
section (3) of the coupling rod (2). The drawgeart (9) has a front spring plate
(12) affixed to the coupling rod (2) in front of the base plate (10) in the
longitudinal direction (L) of the coupling rod and a rear spring plate (14) affixed
to the coupling rod (2) behind the base plate (10) in the longitudinal dircction (L)
of the coupling rod. A front elastomer spring element (20) is arranged between
the base plate (10) and the front spring plate (12). A rear elastomer spring
clement (30) is arranged between the base plate (10) and the rear spring plate
(14). In order to realize simple yet effective anti-rotation protection, a resetting
of a rotated coupling rod (2) respectively, the invention proposes that the front
spting element (20) and/or the rear spring element (30) engages with the base
plate (10) such that the rotational forces transmitted from the coupling rod (2)
to the base plate (10) will be conducted at a right angle without slip.

(Fig- 3)
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“Linkage for the articulated connection of a coupling rod to a railcar body”

Description
1. Ficld of the Invention

The present invention relates to a linkage for the articulated connection of a coupling rod

to a railcar body.

2. Background to the Invention

Linkage arrangements for the atticulated connection of a coupling rod to a railcar body
are known, for example, in rail vehicle technology, wherein the linkage comprises a base
plate connectable to the railcar body in which a through-hole is configured through
which the railcar body-side end section of the coupling rod extends, and wherein the
linkage further comptises a drawgear arranged on the railcar body-side end section of the
coupling rod which has a front spring plate affixed to the coupling rod in front of the base
plate in the coupling rod’s longitudinal direction and a rear spring plate affixed to the
coupling rod behind the base plate in the coupling rod’s longitudinal direction, wherein the
drawgear comprises at least one front spring element made from an elastic material arranged
between the base plate and the front spring plate and at least one teat spring element made

from an elastic material arranged between the base plate and the rear spring plate.

This type of linkage is normally employed in this field in couplings and joints designed to
interconnect railcars and/or entire trains using automatic couplings, respectively close

couplings.

To explain the fundamental structure of this type of linkage, reference is made to the
depictions provided in Figs. 1a and 1b, which show in a side view and a top plan view, a
known prior art linkage of the type indicated above. Specifically, Figs. 12 and 1b each show

the linkage in a state in which no compressive or tractive forces are acting on the coupling rod.

As depicted, the conventional linkage 101 comprises a base plate 110 connectable to a (not
shown) railcar body in which a through-hole 111 is configured. The through-hole 111 reccives
the railcar body-side end section 103 of a coupling rod 102 such that the railcar body-side end
section 103 of the coupling rod 102 extends through the through-hole 111. A drawgear 109 is
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further arranged at the railcar body-side end section 103 of the coupling rod 102 which has a
front spring plate 112 affixed to the coupling rod 102 in front of the base plate 110 in the
coupling rod’s longitudinal direction L as well as a rear spring plate 114 affixed to the
coupling rod 102 behind the base plate 110 in the coupling rod’s longitudinal direction L.

One spring element 120, 130 cach in the form of an annular rubber spring is arranged
between the base plate 110 and the front spring plate 112 as well as between the base plate
110 and the rear spring plate 114 such that the railcar body-side end section 103 of the
coupling rod 102 extends through openings 122, 132 configured in the spting elements 120,
130 axially to the through-hole 111 configured in base plate 110. Specifically, the two spring
elements 120, 130 aze slid onto the railcar body-side end section 103 of the coupling rod 102
and braced by the front and rear spring plates 112, 114 and by a locknut 118.

In a pressurized state in which compressive forces ate acting on the coupling rod 102, and
thus on the railcar body-side end section 103 of the coupling rod 102, the coupling rod 102,
respectively the railcar body-side end section 103 of the coupling rod 102 with the coupling
rod-side front spring plate 112, is displaced in the direction of the car body so that the dis-
tance between the front spring plate 112 and the base plate 110 connected to the car body is
teduced compared to the unloaded state as shown for example in Figs. 1a and 1b. The front
elastomer spring element 120 arranged between the front spring plate 112 and the base plate
110 is compressed as a consequence of the impacting compressive forces such that the
compressive forces are conducted in a dampened manner via the compressed front spring

clement 120 to the base plate 110 and the (not shown) railcar body.

On the other hand, in a tensioned state, thus in which tractive forces are acting on the coupling
rod 102, and thus on the railcar body-side end section 103 of the coupling rod, the rear spring
plate 114 is displaced toward the base plate 110 relative said base plate 110 such that the rear
spring element 130 is compressed and the tractive forces are conducted in dampened form
via the compressed rear spring element 130 to the base plate 110 and the (not shown) railcar
body.

Generally speaking, hollow springs made of an elastomer material ate employed as spting
elements 120, 130 in the drawgear 109 of the linkage 101 known from the prior art and
depicted as an example in Figs, 1a and 1b, wheteby the design-contingent cross-sectional shape
of said hollow springs is usually citculat. In drawgear 109, the spring elements 120, 130 assume

the function of damping the tractive and compressive forces occurting when force is trans-
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mitted from the coupling rod 102 to the car body. A further function of spring clements 120,

130 is the dissipating of some of the energy ensuing from the transfer of force.

Linkages for the articulated connection of a coupling rod to a railcar body need to be designed
so as to allow the horizontal and vertical pivoting of the coupling rod relative the base plate
connected to the railcar body which occur during operation so as to enable riding over rises
and through dips as well as being able to corner through curves. To this end it is known to
use a ball bush arrangement, for example, to guide the railcar body-side end section of the
coupling rod through the through-hole provided in the base plate. The spring elements of the
drawgear accommodate the horizontal and vertical pivoting of the coupling rod relative the
base plate. It is also desired for the coupling rod to be able to rotate to a certain degree relative

the base plate.

Yet in principle it also needs to be ensured that a coupling rod which has been rotated and/
or pivoted hotizontally or vertically can be retutned again to its initial position. To enable
such a resetting, the conventional linkage 101 depicted in Figs. 12 and 1b makes use of a
resetting and anti-rotation means. The resetting and anti-rotation means comprises two reset
arms 140, 140’ arranged in a hotizontal plane to the respective left and the tight of the railcar
body-side end section 103 of the coupling rod 102, fixedly connected on one side to the railcar
body-side end section 103 of the coupling rod 102 and on the other to the base plate 110.
Each reset arm 140, 140" comprises a leg spring consisting of a coil spring 141, 141" and levet-
like limbs 142, 143, 142", 143'.

The coil springs 141, 141’ of the leg springs are designed and disposed such that theit axes are
subject to torsion upon a rotation of the coupling tod 102, The railcar body-side end section

as well as the opposite end section of the coil spting each give way to the lever-like limbs 142,
143, 142", 143', whereby the tailcat body-side limbs 142, 143 are each fixedly connected to the
base plate 110 of the linkage 101 by means of a bolt 150. The opposite limbs 142, 143’ of the

leg springs are each fixedly connected to the railcar body-side end section 103 of the coupling

rod 102 by means of a connecting arm 144, 144",

Upon the coupling rod 102 being deflected horizontally or vertically relative the base plate 110,
the axes of the two coil springs 141, 141" of the leg springs are subject to torsion such that a
return force acts on the coupling rod 102 and enables the coupling rod 102 to be returned to
its initial position. The dashed lines in Fig. 1b indicate the coupling rod 102 pivoted in the

horizontal plane relative the base plate 110,
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The structure consisting of the two leg springs not only enables the
resetting of a coupling rod 102 pivoted horizontally andfor vertically relative the
base plate 110 but also concurrently serves as an anti-rotation means as the
railcar body-side end section 103 of the coupling rod 102 is fixedly connected to
said base plate 110 by means of said leg springs.

As a consequence of the at times extreme forces acting on the linkage
101, however, the design of such a structure to effect resetting and anti-rotation is
complex because it has to be accordingly designed to met the expected
demands. In particular, the horizontal and vertical deflection angle of the coupling
rod achievable with the conventional linkage is at times limited to a relatively low
range by the provision of the leg springs as the coupling rod retumn.

Thus, it would be advantageous to further develop a linkage of the type
cited at the outset in such manner as to at least ameliorate some of the perceived
shortcomings. It would be desireable to provide an arrangement that has a
centering capability and in particular a resetting of the coupling rod rotated during
operation in a simple yet effective manner without requiring complex, additional
components to do so. In particular, the linkage as a whole would benefit by
having a simpler structure in comparison to the known prior art solution as

exemplarily outlined hereinabove.

SUMMARY OF THE INVENTION

With the aforementioned in mind, an aspect of the present invention
provides a linkage for the articulated connection of a coupling rod to a railcar
body, including a base plate connectable to the railcar body in which a through-
hole is configured through which a railcar body-side end section of a coupling rod
extends; and a drawgear arranged on the railcar body-side end section of the
coupling rod having a front spring plate affixed to the coupling rod in front of the
base plate in the longitudinal direction of the coupling rod and a rear spring plate
affixed to the coupling rod behind the base plate in the longitudinal direction of the
coupling rod, wherein the drawgear further has at least one front spring element
made from an elastic material arranged between the base plate and the front




21 Mar 2011

2010200716

10

15

20

25

30

5

spring plate and at least one rear spring element made from an elastic material
arranged between the base plate and the rear spring plate, wherein the at least
one front spring element and/or the at least one rear spring efement engage with
the base plate such that the rotational forces transmitted from the coupling rod to
the base plate will be conducted at a right angle without slip, the at least one front
spring element exhibiting a plurality of grooves along its periphery, and wherein
the base plate exhibits protruding sections on its front end face facing the at least
one front spring element which create a form-fit engagement with at least some of
the grooves configured around the periphery of the at least one front spring
element.

The inventive solution exhibits advantages over the known prior art linkage
as described above as an example. Because the at least one front and the at
least one rear spring element are arranged between the base plate and the
associated spring plate, the spring elements brace against the respective end
faces of the base plate such that the spring elements not only serve to dampen
the tractive and impact forces transmitted from the coupling rod but in addition
also take on the function of vertically and horizontally supporting the coupling rod
at the base plate. The inventive solution thus also enables the spring elements to
absorb at least some of the force transmitted by a horizontal or vertical pivoting of
the coupling rod relative to the base plate. After the load is relieved, the spring

elements thereby ensure the coupling rod returns to its initial position.

Additionally to the horizontal and vertical resetting, the spring elements
utilized in the inventive solution are however also particularly accorded the
function of ensuring the anti-rotation or resetting of a rotated coupling rod. When
the coupling rod is rotated relative to the base plate, the interlocking of the front
andfor rear spring element and the base plate effects the conducting of the
torsional force to the base plate at a right angle. This thus does away with the
need for an additional component to block rotation, which in turn reduces the
complexity of the linkage structure.
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The inventive solution thus constitutes a simple variant of a linkage,
whereby the basic structure of the inventive linkage is similar to the basic
structure of a known prior art linkage making use of elastomer spring elements in
the form of hollow rubber springs. Thus the inventive solution can also be
employed in conventional coupling and joints to interconnect railcars and/or entire
trains using e.g. an automatic coupling or a close coupling.

Due to their design, the spring elements used in conventional linkages
usually exhibit circular cross-sections and primarily assume only the function of
damping the tractive and impact forces transmitted from the linkage. As with
conventional linkages, the basic structure of the inventive linkage alsc consists of
a bolted coupling rod with spring plates, a front and rear elastomer spring element
and a base plate. The invention provides for at least one spring element to be in a
form-fit engagement with the base plate so as to enable a no-slip transfer of the
rotational forces acting on the coupling rod to the base plate, and in particular the
return of a coupling rod which has been rotated. Since the anti-rotation protection
is realized by means of at least one of the spring elements, the rotational forces

being transmitted to the base plate are also dampened.

In addition to providing anti-rotation protection, the inventive linkage also
has the task of transmitting tractive and impact, respectively compressive, forces
as occur during operation. To this end, the linkage is configured such that tractive
and compressive forces are introduced into the linkage by the coupling rod. The
compressive forces are thereafter transmitted to the base plate via the front
spring plate and the adjacent spring element. Tractive forces are conducted to the
base plate via the rear spring plate and the rear spring element. The base

-10-
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plate is fixedly connected, bolted in patticulat, to the railcar body undercattiage so that force

can flow to the undercarriage via the base plate.

In particular because the invention provides for the spting elements being supported on the
base plate in the rotational direction, the spring elements ate loaded virtually uniformly, even
when the coupling rod transfers relatively high rotational forces. The inventive arrangement
of the spring elements relative the base plate thus in particular also effectively prevents the

ptemature wearing of the spring elements.

The form-fit interlocking of the at least one spring element and the base plate proposed by
the inventive solution can be realized for example by selecting a gearwheel-like intetlocking
for the at least one spring element and the base plate. For example, it is conceivable to
provide grooves or notched sections around the petiphety of the at least one front spring
element, whereby correspondingly complementaty protruding sections arc configured on the
front end face of the base plate facing the front spring element. The protruding sections
configured on the front end face of the base plate create a form-fit engagement with at least
some of the grooves or notched sections configured around the periphery of the front spring
element. It is hereby prefetable for the protruding sections configured on the front end face
of the base plate to exhibit a correspondingly complementary configured form, at least in the

contact area with the grooves configured around the periphery of the front spring element.

Alternatively or additionally heteto, it is further conceivable for the at least one rear spring
element to exhibit corresponding grooves or notched sections around its periphery, wherein
the base plate exhibits protruding sections on its end face facing the at least one rear spring
element which engage in form-fit manner with at least some of the grooves ot notched

sections configured around the petiphery of the rear spring element.

It is accordingly provided in a prefetred realization of the inventive solution for at least some of
the grooves ot notched sections configured around the periphery of a spring element to engage
like a gearwheel in the protruding sections configured on the end face of the base plate facing
the spring clement. This ensures in a simple to realize yet effective manner that the rotational
forces transferred from the coupling tod to the spring elements of the drawgear will be further

conducted at a right angle to the base plate via the protruding sections without slip.
In order to also achicve that the rotational forces acting on the coupling rod will be effectively

transmitted without slip from the spring plates fixedly connected to the railcar body-side end

section of the coupling rod to the spring elements, one preferred embodiment of the inventive

11-
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solution provides for the front spring plate to exhibit such protruding sections protruding
toward the base plate which enter into a form-fit engagement with at least some of the
grooves ot notched sections configured around the periphery of the front spring element.
Alternatively or additionally hereto, it is further conceivable for also the rear spring plate to
exhibit such protruding sections protruding toward the base plate which create a form-fit
engagement with at least some of the grooves or notched sections configured around the

petiphery of the rear spring element.

Thus, this preferred further development of the inventive linkage proposes a form-fit intet-
locking of the spring plate and the spring elements in order to thereby transmit the rotational
forces acting on the coupling rod without slip to the spring elements. Since — as indicated
above — at least one spring element is likewise in a form-fit engagement with the basc plate,
the inventive solution enables effective anti-rotation, a rotational resetting respectively of the

coupling rod without requiting additional components to do so.

In order to have torque be conducted from the railcar body-side end section of the coupling
rod to the spring elements of the drawgear without tension peaks, it is preferred for at least
one of the two spring plates to have at least two and preferably four protruding sections
protruding toward the base plate, whereby each of these prottuding sections engage in form-fit
manner with a respective notched sections configured around the periphety of the spring
elements provided between the spring plate and the base plate. The protruding sections of the
spting plate protruding toward the base plate are to theteby be situated on a common citculat

line, whereby the inscribed angles between adjacent protruding sections have the same measure.

It is hereby additionally preferred for at least one of the two end faces of the base plate to
also comptise a plurality of protruding sections (preferably two and even further preferred
four), wherein these protruding sections are likewise situated on a common circular line with

the inscribed angles between adjacent protruding sections having the same measure.

The above-described preferred embodiments of the inventive linkage thereby propose
providing notched sections or grooves around the petiphery of at least one spring element of
the drawgear, wheteby at least some of these notched sections create a form-fit engagement
with correspondingly complementary protruding sections configured on the base plate. As
defined above, it is additionally prefetred in this regard for at least one of the two spring plates
to also have protruding sections protruding toward the base plate which likewise are received
in form-fit manner by at least some of the notched sections configured around the periphery

of the at least one spring element.

-12-
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Alternatively to the above-described embodiments of the inventive solution, however, it is
principle also conceivable to provide at least one spring element with the corresponding
ptotruding sections. These protruding sections of this at least one spring element are to
thereby engage in form-fit manner in the complementary notched sections configured in

the end face facing the at least one spting element.

It is thus for example conceivable for the base plate to exhibit notched sections or grooves
on its front end face facing the at least one front spring element, wheteby the at least one
front spring element exhibits ptotruding sections protruding toward the front plate which are
teceived in form-fit manner by at least some of the notched sections configured in the front
end face of the base plate and which cteate a form-fit engagement with said notched sections.
Alternatively or additionally heteto, it is of course also conceivable for the base plate to
exhibit notched sections at its rear end face facing the at least one rear spring element,
whereby the at least one rear spring element exhibits protruding sections protruding toward
the base plate which ate received in at least some of the notched sections configured in the
rear end face of the base plate in form-fit mannet, creates a form-fit engagement with said

notched sections respectively.

Having said that, it is nevertheless further conceivable for the front and/or rear spring plate
to exhibit the corresponding notched sections on its end face facing the base plate, wherein
the at least one front and/or the at least one rear spring element exhibits protruding sections
protruding toward the cortesponding spring plate. These protruding sections of the spring
element are configured with tespect to the notched sections configured on the end faces of
the associated spring plate so as to be received by at least some of the notched sections

configured on the end face of the spring plate in form-fit manner.

In terms of function, the embodiment of the inventive linkage in which at least one of the
spring elements of the drawgear is configured with protruding sections which engage with the
notched sections configured complementary thereto in the base plate or spring plate
tespectively, corresponds to the embodiment in which the form-fit interlocking of the spring
element and the base plate, respectively the form-fit intetlocking of the spring element and
the spring plate, ensues via the grooves configuted around the periphery of the spring element
on the one hand and the protruding sections of the base plate, spring plate respectively, on
the other.

13-
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It is in principle preferred for the at least one front spting element and the at least one rear
spting element of the drawgear to be pretensioned between the respective spring plates and
the base plate in the direction of traction/compression. This allows the sequence of events
occurring in the transfer of the tractive and impact forces to be precisely pteset and
predefined. In particular achievable is that the spring clements provided in the linkage are

activated without play.

One preferred realization of the inventive linkage provides for the through-hole provided in
the base plate to be configuted in terms of the form of its opening cross-section so as to
enable in particular a horizontal pivoting of the end section of the coupling rod extending
through the through-hole within a definable angular range, in particular an angular range of
T 25°, and thus a deflection of the coupling rod about the Z-axis, when the coupling rod is
in an articulated connection to a railcar body by means of the linkage. The base plate as well
as the through-hole provided therein are preferably configured such that the coupling rod at

full deflection lies flat against the cortespondingly configured contour of the base plate.

In the present invention, the term “X-axis” refers to the axis extending in the longitudinal
(horizontal) direction of the coupling rod, the term “Y-axis” refers to the horizontal axis at a
tight angle thereto, and the term “Z-axis™ refets to the axis extending vertically to the coupling

rod in the longitudinal ditection.

As indicated above, it is preferred for the respective spring clements to be flush with the base
plate, whereby the spring elements are preferably pretensioned between the respective spring
plates and the base plate. So doing effects a support and tesetting of the coupling rod in the Y
and Z direction. The return of the coupling rod with respect to its rotational axis is effected in
accordance with the invention by the form-fit interlocking of the at least one spring element
and the base plate, whereby — as noted above ~ this allows the rotational forces transmitted

from the coupling rod to be conducted at a right angle to the base plate without slip.

In otder to ensure the movement of the coupling rod, the railcar body-side end section of the
coupling rod respectively, relative the base plate as necessatily occurring during operation will
be as non-weating as possible, one preferred embodiment of the inventive linkage provides for
the railcar body-side end section of the coupling rod to exhibit a circular cross-section, wherein
a bearing is further provided in the through-hole of the base plate and is designed to support
the end section of the coupling tod running through the through-hole.

-14-
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The following will make reference to the accompanying figures in describing a preferred

embodiment of the present invention in greater detail.

4. Brief Desctiption of the Drawings

Fig. 1a: is a partly sectional side view of a known prior art linkage for the articulated

connection of a coupling rod to a railcar body;
Fig. 1b: is a top plan view of the conventional linkage shown in Fig. 1a;
Fig. 2:  is a side view of an example embodiment of the inventive linkage;

Fig. 3:  is a perspective exploded view of the example embodiment of the inventive

linkage as depicted in Fig. 2; and

Fig. 40 is a top plan view of coupling rod-side end face of the base plate of the example

embodiment of the inventive linkage depicted in Fig. 2.
5. Detailed Description of Preferred Embodiment

Fig. 1a shows a linkage 101 known from the prior art for the articulated connection of a
drawgear 102 to a (not shown) railcar body of a rail vehicle in a partly sectional side view.

Fig. 1b shows the conventional linkage 101 of Fig. 1a in a top plan view.

The conventional linkage 101 exhibits 2 base plate 110 fixedly connectable to the railcar body
of the 1ail vehicle which is provided with a through-hole 111 through which extends a railcar
body-side end section 103 of the coupling rod 102. The railcar body-side end section 103 of
the coupling rod 102 is fixedly connected to the coupling rod 102, the latter not being fully
depicted in Figs. 1a and 1b. Conceivable hereby is for the railcar body-side cnd section 103 of
the coupling rod 102 to be configuted as an integral component of said coupling rod 102. As
an alternative, however, it is of course also conceivable for the railcar body-side end scction

103 of the coupling rod 102 to be detachably connected to szid coupling rod 102.

A drawgear 109 is provided on the railcar body-side end section 103 of the coupling rod 102
which comprises a front spring plate 112 affixed to the coupling rod 102 in front of the base
plate 110 in the coupling rod’s longitudinal ditection L as well s a rear spring plate 114 affixed
to the coupling rod 102 behind the base plate 110 in the coupling rod’s longitudinal direction
L. A front elastomer spring element 120 is further arranged between the basc plate 110 and
the front spring piatc 112 as is a rear clastomer spring element 130 arranged between the base
plate 110 and the rear spring plate 114.

-15-
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The not-shown other end of the coupling rod 102 is connected for example to a likewise not

shown coupling head for an automatic central buffer coupling.

The basic structure of the known linkage 101 described above has the tear spring plate 114
affixed to the railcar body-side end of the coupling rod 102 by means of a locknut 118,

The spring clements 120, 130 employed in the conventional linkage 101 are hollow rubber
sptings having a circular cross-section. In the drawgear 109 of linkage 101, they assume the
function of damping the tractive and impact forces occurring in the transfer of force so that
the forces are conducted in dampened form from the coupling rod 102 to the (not shown)
vehicle undercarriage via the base plate 110,

The embodiment of the known prior art linkage 101 depicted in Figs. 1a and 1 b is a so-called
“donut solution” ~ one in which the elastomer spring elements 120, 130 resemble a donut,
whereby the centrically arranged openings 122, 132 in the respective spring elements 120, 130
exhibit a circular cross-sectional shape. The railcar body-side end section 103 of the coupling
tod 102 extends through these openings 122, 132. Nonetheless, the railcar body-side end section
103 of the coupling rod 102 runs through the through-hole 111 disposed in base plate 110.

In otder to enable the horizontally and vertically pivotable coupling rod 102 of the
conventional linkage 101 depicted as an example in Figs. 1a and 1b to be articulated to the
(not shown) railcar body s0 as to be rotationally fixed, the known prior art linkage 101 further
comprises anti-rotation means in the form of leg springs 141, 141" which are arranged in a
horizontal plane on both sides of the coupling rod 102. In detail, the leg springs 141, 141" are
fixedly connected to the base plate 110 via their limb sections 142, 143 facing the base plate
110. The respective opposite limb sections 142!, 143" of the leg springs 141, 141" are fixedly
connected to the coupling rod 102 by means of a connecting arm 144, 144", Doing so ensures
that the coupling rod 102 cannot rotate relative the base plate 110, ot can be returned from a
totated position respectively, while at the same time allowing a horizontal and vertical pivoting
of the coupling rod 102 relative the base plate 110,

The problem arising with the known prior art linkage, particularly as regards realizing the anti-
rotation protection, has been detailed above in the introductory part of the description and
thus will not be reiterated again at this point.

-16-
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Fig. 2 shows a side view of an exemplary embodiment of the inventive linkage 1. The respec-
tive components of linkage 1 according to Fig. 2 can be individually recognized in the perspec-
tive exploded view provided by Fig. 3.

In accordance therewith, the exemplary embodiment of the inventive linkage 1 has a basic
sttuctute substantially corresponding to the basic structure of a conventional linkage 101 as
desctibed for example above by referring to the depictions provided in Figs. 1a and 1b. Thus,
the inventive solution provides for a base plate 10 which can be connected, particulatly bolted,
to a (not shown in the figures) railcar body of a rail vehicle. A through-hole 11 runs through
the base plate 10 and receives the railcar body-side end section 3 of a coupling rod 2.

A drawgear 9 is further atranged on the railcar body-side end section 3 of a coupling rod 2.
This drawgear 9 comprises a front spring plate 12 affixed to the coupling rod 2 in front of the
base plate 10 in the coupling rod’s longitudinal direction L as well as a rear spring plate 14
affized to the coupling rod 2 behind the base plate 10 in the coupling rod’s longitudinal
direction L. The inventive linkage 1 further provides for at least one — and in the depicted
exemplary embodiment exactly one — front elastomer spring element 20 arranged between the
base plate 10 and the front spring plate 12 as well as at least one — and in the depicted
exemplary embodiment of the inventive linkage 1, exactly one — rear elastomer spring element
30 arranged between the base plate 10 and the rear spring plate 14. Each spring element 20, 30
has an opening 22, 32, axially aligned with the through-hole 11 configured in the base plate 10,
through which runs the railcar body-side end section 3 of the coupling rod 2.

The two spring plates 12, 14 likewise have an opening configured axially to the centrical
through-hole 11 configured in the base plate 10. Thus, the front spring plate 12 can be slid
onto the railcar body-side end section 3 of the coupling rod 2 and fixed at an arrester 19
fixedly connected to the coupling rod 2. The front spring element 20, base plate 10, rear
spring element 30 and rear spring plate 14 are thereafter slid onto the railcar body-side end
section 3 of the coupling rod 2 in succession. A locknut 18 is then slid onto the railcar body-
side end of the end section 3 of the coupling rod 2 which fixes the rear spring plate 14 and

concutrently pretensions the front and rear spring element 20, 30.

The front spring plate 12 can however also be configured integrally with the tailcat body-side
end section 3 of the coupling rod 2 in the form of a flange-like projection. Alternatively
hereto, it is however of coutse also conceivable for the front spting plate 12 — similar to the
rear spring plate 14 — to be slid onto the railcar body-side end section 3 of the coupling rod 2

as a separate component and correspondingly fixed at the approptiate position.
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The railcar body-side end section 3 of the coupling rod 2 lies flush against the respective
spring elements 20, 30 in the openings 22, 32 configured in the front spring element 20 and
rear spring element 30. To this end, at least the railcar body-side end section 3 of the
coupling rod 2 exhibits a circular cross-sectional geometty having a cross-section which is at
least the same size and preferably somewhat larger than the diameter of the openings 22, 32

provided centrically in the two spring elements 20, 30.

~ In contrast to the basic structure used for a conventional linkage, the exemplary embodiment

of the inventive linkage 1 provides for the front spring element 20 and/ot the rear spting
element 30 (only the front spring element 20 in the example embodiment of linkage 1 depicted
in the figures) to engage with the base plate 10 such that rotational forces transmitted from

the coupling rod 2 can be conducted at a right angle to the base plate 10 without slip.

Because at least one spring element 20, 30 and the base plate 10 intetlock accotding to the
invention, anti-rotation locking is realized in a simple yet effective manner, whereby it is no
longer necessaty to provide supports, etc. for the rotational locking or resetting of a rotated

coupling rod 2 to its initial position, e.g. in the form of a complicated leg spring arrangement.

The following will make reference to the depictions provided in Figs. 2 and 3 in describing in
greater detail how the interlocking of the at least one spring element 20, 30 and the base plate

10 can be realized in the exemplary embodiment of the inventive linkage 1.

As can particulatly be seen from the perspective exploded view of Fig. 3, the front spring
element 20 in the exemplary embodiment of linkage 1 as depicted exhibits grooves or notched
sections 21.1 to 21.8 around its periphery. The depicted embodiment provides a total of eight
individual notched sections 21.1 to 21,8 uniformly spaced over the periphery of the front
spring element 20. In the exemplary embodiment of the inventive linkage 1 depicted in the
drawings, each notched section 21.1 to 21.8 configured atound the periphery of the front

spting element 20 is of identical configuration. This is of coutse, however, not imperative.

On the other hand, the exemplary linkage 1 depicted in the drawings provides for the base
plate 10 to exhibit protruding sections 16.1 to 16.4 on its front end face A1 facing the front
spring element 20. Specifically, a total of four protruding sections 16.1 to 16.4 are hereby
employed.
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Noted patticulatly from the Fig. 4 representation showing a top plan view of the front end
face A1 of the exemplaty embodiment of the inventive linkage 1 is that the protruding
sections 16.1 to 16.4 of the exemplaty embodiment of the linkage 1 are situated on a
common circular line, whereby the inscribed angles between adjacent protruding sections have

the same measure.

The protruding sections 16.1 to 16.4 are configured such that when the linkage 1 is assembled
(cf. Fig. 2), they engage like a gearwheel into the notched sections 21.2, 21.4, 21.6 and 21.8
configured on the petiphery of the front spring element 20. Because of the interlocking of the
front spring element 20 on the one side with the base plate 10 on the other thus effected,
totational forces transmitted from the coupling tod 2 are conducted at a right angle to the
base plate 10 without slip. Since the base plate 10 is fixedly connected to the railcar body
when linkage 1 is mounted, the rotational force introduced to the base plate 10 counters a
corresponding opposing torque so that the interacting of the front spring element 20 and the
base plate 10 provides an anti-rotational locking for the coupling rod 2.

On the other hand, in the exemplary embodiment of linkage 1 as depicted in the figures, the
rotational forces acting on the coupling rod 2 are not introduced to the base plate 10 directly,
but rather via the front spring element 20. Accordingly, the anti-rotation effected by the
interlocking of the front spring element 20 and the end plate 10 is configured so as to allow

up to a certain degree of rotation of coupling rod 2 about its rotational axis,

As noted above, a total of four protruding sections 16.1 to 16.4 configured on the front end
face A1 of base plate 10 are employed in the exemplary embodiment of inventive linkage 1.
The providing of a plurality of protruding sections 16.1 to 16.4 ensures that rotational forces
can be transmitted from the coupling rod 2 to the base plate 10 via the front spring element 20
without any tension peaks. This acts to counter premature wearing of the front spring

element 20,

Itis in principle conceivable for the front spring element 20, its notched sections 21.2, 21.4,
21.6, 21.8 configured along its periphety being in form-fit engagement with the protruding
sections 16.1 to 16.4 configured on the front end face A1 of base plate 10, to be tensioned
between the front spring plate 12 and the front end face A1 of the base plate 10 such that
when coupling rod 2 is rotated, torque will be conducted to the front spring element 20 and
thus to the base plate 10 engaged with the front spring element 20 without slip. Preferable

for the transmission of torque from the coupling rod 2 to the front spring clement 20,
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however, is for also the front spting plate 12 and the front spring element 20 to be in form-fit

engagement.

As can especially be seen from the Fig. 3 depiction, it is heteby conceivable for the front
spring plate 12 to exhibit protruding sections 13.1 to 13.4 protruding towatd the base plate 10,
which in the assembled state of linkage 1 (cf. Fig. 2) create a form-fit engagement with the
notched sections 21,1, 21.3, 21.5, 21.7 configured on the petiphery of the front spring element
20 in which the protruding sections 16.1 to 16.4 configured on the front end face Al of base

plate 10 are not received.

A design is therefore accordingly selected in which at least one spring element 20, 30 — only the
front spring element 20 in the exemplary embodiment of the inventive linkage 1 depicted in
the drawings — meshes with both the base plate 10 as well as with the associated spring plate
12, 14 similar to a gearwheel so as to thereby enable a transmission of torque from the
coupling rod 2 to the base plate 1 and vice-versa without slip. The clastic nature of the spring
clements 20, 30 employed in the inventive linkage 1 thus realizes anti-rotation for or a return

of the coupling rod without additional components.

In the exemplary embodiment of the inventive linkage 1 desctibed above, there is only a
form-fit interlocking of the front spring element 20 and the base plate 10, the front spring
plate 12 respectively. Alternatively or additionally hereto, however, it is of course also
conceivable for the rear spring element 30 as well as the reat end face A2 of the base plate 10
facing the rear spring element 30 to be correspondingly configured so as to enable a form-fit
interlocking of these two components. It is likewise conceivable to configure the rear spring

plate 14 such that it creates a form-fit engagement with the rear spring clement 30.

For example, the rear spring element 30 can thus exhibit grooves or notched sections along its
petiphery, whereby the base plate 10 comprises protruding sections protruding toward the
tear spring element 30 on its rear end face A2 facing the rear spring clement 30 which enter
into a form-fit engagement with at least some of the grooves or notched sections configured
around the periphery of the rear spring element 30. Having said that, it is nevertheless
conceivable for the rear spring plate 14 to be provided with protruding sections protruding
toward the base plate 10 which enter into a form-fit engagement with at least some of the

grooves ot notched sections configured around the periphery of the reat spring clement 30.

Since the inventive solution allows configuring at least the railcar body-side end section 3 of

the coupling rod 2 with a circular cross-section, an articulated bearing can be received in the
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through-hole 11 of the base plate 10 in order to support the coupling rod 2 in the through-
hole 11 of the base plate 10 and enable movement of the coupling rod 2 relative the base

plate 10 with as little material wear as possible.

The invention is not limited to the exemplaty embodiment described in conjunction with the

figures; a plurality of variants are in fact also feasible.

It is in particular conceivable to realize a form-fit engagement between the front and/or rear
spting element 20, 30 and the base plate 10 by configuring protruding sections on said front
and/or rear spting element 20, 30 which protrude toward the base plate 10 and which are
received in form-fit manner in the notched sections configured correspondingly complemen-

tary thereto in the end face A1, A2 facing the spring element 20, 30.

Alternatively or additionally heteto, it is nonetheless also conceivable to realize a form-fit
interlocking of the front and/or rear spring element 20, 30 and the associated spring plate 12,
14 by configuring notched sections in the end face of the spring plate 12, 14 facing the spring
element 20, 30 into which protruding sections configured on the spring element 20, 30 and

extending toward the associated spring plate 12, 14 engage in form-fit manner.
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List of reference numerals

linkage

coupling rod

railcar body-side end section of coupling rod
drawgear

base plate

through-hole

front spring plate

protruding sections on front spting plate
rear spring plate

protruding sections of base plate

locknut

arrester

front spring element

grooves/notched sections

opening in front spring element

rear spring element

opening in reat spring element

linkage (ptiot art)

coupling rod (prior art)

end section of coupling rod (ptior art)
drawgear (priot att)

base plate (prior art)

through-hole (prior art)

front spring plate (ptior art)

rear spring plate (prior art)

locknut (prior art)

front spring element (ptior art)

opening in front spring element (prior art)
rear spring element (prior art)

opening in rear spring element (priot att)
reset arm of anti-rotation means (prior art)
leg spring/coil spring (prior art)
lever-like limb (ptior art)

connecting atm (ptior att)

bolt (ptior att)

front end face of base plate

rear end face of base plate

longitudinal direction of coupling rod
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A linkage for the articulated connection of a coupling rod to a railcar body,
including a base plate connectable to the railcar body in which a through-hole is
configured through which a railcar body-side end section of a coupling rod
extends; and a drawgear arranged on the railcar body-side end section of the
coupling rod having a front spring plate affixed to the coupling rod in front of
the base plate in the longitudinal direction of the coupling rod and a rear
spring plate affixed to the coupling rod behind the base plate in the
longitudinal direction of the coupling rod, wherein the drawgear further has at
least one front spring element made from an elastic material arranged
between the base plate and the front spring plate and at least one rear spring
element made from an elastic material arranged between the base plate and
the rear spring plate, wherein the at least one front spring element and/or the
at least one rear spring element engage with the base plate such that the
rotational forces transmitted from the coupling rod to the base plate will be
conducted at a right angle withaut slip, the at least one front spring element
exhibiting a plurality of grooves along its periphery, and wherein the base plate
exhibits protruding sections on its front end face facing the at least one front
spring element which create a form-fit engagement with at least some of the
grooves cenfigured around the periphery of the at least one front spring
element.

2. A linkage according to claim 1, wherein the front spring plate exhibits
protruding sections protruding toward the base plate which create a form-fit
engagement with at least some of the grooves configured arcund the periphery

of the at least one front spring element.

3. A linkage according to claim 1 or 2, wherein at least as many of the
grooves are configured on the periphery of the at least one front spring
element as are provided protruding sections on the front end face of the base

plate facing the at least one front spring element.
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4. A linkage according to any one of the preceding claims, wherein the
at least one rear spring element exhibits a plurality of grooves along its periphery,
and wherein the base plate exhibits protruding sections on its rear end face facing
the at ieast one rear spring element which create a form-fit engagement with at
least some of the grooves configured around the periphery of the at least one

rear spring element.

5. A linkage according to claim 4, wherein the rear spring plate exhibits
protruding sections protruding toward the base plate which create a form-fit
engagement with at least some of the grooves configured around the periphery

of the at least one rear spring element.

6. A linkage according to claim 4 or 5, wherein at least as many of the
grooves are configured on the periphery of the at least one rear spring
element as there are provided protruding sections on the rear end face of the

base plate facing the at least one rear spring element.

7. A linkage according to any one of claims 1 to 6, wherein the base plate
has at least two and preferably four of said protruding sections on at least one
of its two end faces, and wherein the protruding sections are situated on a
common circular line and the inscribed angles between adjacent ones of the

protruding sections have the same dimension.

8. A linkage according to any one of the preceding claims, wherein the
base plate has notched sections on its front end face facing the at least one front
spring element, and wherein the least one front spring element exhibits protruding
sections protruding toward the end plate which create a form-fit engagement with
at least some of the notched sections configured in the front end face of the

base plate.

9. A linkage according to claim 8, wherein the front spring plate exhibits
notched sections on its end face facing the at least one front spring element, and
wherein the at least one front spring element exhibits protruding sections

protruding toward the front spring plate which create a form-fit engagement with
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at least some of the notched sections configured in the end face of the front
spring plate.

10. A linkage according to any one of the preceding claims, wherein the
base plate exhibits notched sections on its end face facing the at least one rear
spring element, and wherein the at least one rear spring element exhibits
protruding sections protruding toward the end plate which create a form-fit
engagement with at least some of the notched sections configured in the rear

end face of the base plate.

11. A linkage according to claim 10, wherein the rear spring plate exhibits
notched sections on its end face facing the at least one rear spring element, and
wherein the at least one rear spring element exhibits protruding sections
protruding toward the rear spring plate which create a form-fit engagement with at
least some of the notched sections configured in the end face of the rear spring
plate.

12. A linkage according to any one of the preceding claims, wherein the
at least one front spring element and the at least one rear spring element are
pretensioned between the respective spring plates and the base plate in the
direction of traction/compression.

13.  Alinkage according to any one of the preceding claims, wherein the
through-hole provided in the base piate is configured in terms of the form of its
opening cross-section sc as to enable a horizontal pivoting of the end section of
the coupling rod extending through said through-hole within a definable angular
range, in particular an angular range of + 25°, and thus a deflection of the
coupling rod about a Z-axis extending vertically with respect to the coupling rod
being horizontal, when the coupling rod is in an articulated connection to a railcar
body by means of the linkage.

14. A linkage according to any one of the preceding claims, wherein the

at least one front spring element and the at least one rear spring element have a

respective opening axially aligned with the through-hole configured in the
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base plate through which the railcar body-side end section of the coupling rod
extends, and wherein the at least one front spring element and the at least one
rear spring element are configured so as to be respectively supported vertically

and horizontally at the respective end faces of the base plate.

15. A linkage according to any one of the preceding claims, wherein at
least the railcar body-side end section of the coupling rod exhibits a circular
cross-section, and wherein a bearing, in particular a rotative bearing, is further
provided which is arranged in the through-hole of the base plate and is designed
to support the end section of the coupling rod extending through said through-
hole.

16. A linkage for the articulated connection of a coupling rod to a railcar body
substantially as described herein with reference to the accompanying figures 2, 3
and 4.
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