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{57] ABSTRACT

The undercarriages are coupled together by tension
elements and transverse links so as to reduce the angle
of approach of the leading axles of the undercarriages
and the ‘guiding forces thereon. Elastic elements can
be incorporated in either the tension elements or
transverse links or can be used in the connection
between the transverse links and undercarriages.

12 Claims, 6 Drawing Figures
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RAILWAY CAR STEERING BOGIES

This invention relates to a railway vehicle. More par-
ticularly, this invention relates to a coupling for the un-
dercarriages of a railway vehicle.

It has been known to provide two adjacent undercar-
riages or trucks of a railway car with three-point links
suspended in articulated fashion on the car body at the
inner opposed ends of the undercarriages and to couple
the ends of the links in a transverse direction. However,
this arrangement has not been suitable for railway cars
having trucks set at a great distance from one another,
because, on the one hand, the three-point links can not
be made of any desired length for reasons of stability
and because, on the other hand, there is often no space

available for installing a transverse coupling of the -

known kind. This is particularly the case with self-
propelled cars and freight cars that have parts extend-
ing downwardly between their undercarriages to take
various accessory units or to increase the load capacity.
Consequently, transverse coupling arrangements have
not been used in railways cars of relatively long length.
As a result, under certain conditions, a substantial wear
of the sets of wheels and of the rails, resulting from
travel around curves, has been tolerated.

Accordingly, it is an object of the invention to reduce
the stressing and wear of wheels and rails of railway
vehicles. It is another object to provide a transverse
coupling that consists of simple and favorably stressed
constructional parts.

It is another object of the invention to provide a
transverse coupling that can be installed on existing
railway cars at minimal expense.

Briefly, the invention provides a railway vehicle with
a coupling for a pair of undercarriages or trucks sup-
porting the car body of the vehicle which is secured to
the undercarriages to reduce the angle of approach of
the leading axles of the undercarriages and the guiding
forces acting thereon. The coupling includes a trans-
verse link which is installed at a location adjacent to the
interior end of each undercarriage, i.e., the end facing
the opposite undercarriage, and which is connected
with the undercarriage to follow the transverse move-
ments of the car body relative to the undercarriage. In
addition, a pair of levers are suitably mounted on verti-
cally disposed pivot pins depending from the car body
and are arranged symmetrically on opposite sides of the
longitudinal axis of the car body. Each lever of each
lever pair is articulated to an end of a respective trans-
verse link so as to pivot about the respective pivot pin
upon iransverse movement of the transverse link ar-
ticulated thereto. The coupling also includes a pair of
tension elements which are disposed longitudinally of
the car body in symmetry to the longitudinal axis of the
car body. Each tension element is connected to the free
arms of the levers disposed on the same side of the car
body.

The parts of the coupling which are stressed only in
tension can be made small so that the space required
for the installation of the coupling is available with
practically all types of railway vehicles.

In one embodiment of especially compact construc-
tion which requires minimal maintenance and makes
possible a transmission of displacement forces that is
practically free of backlash, the levers are angle levers
and the tension elements are rods.
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In the case where great lateral shocks or great pilot-
ing forces occur, the tension elements and/or trans-
verse links each contain a prestressed elastic or spring
element. This allows an elastic transmission of the dis-
placing forces to be obtained as well as a reduction of
the forces to a predetermined optimum value, for ex-
ample, to about one half.

These and other objects and advantages of the inven-
tion will become more apparent from the following
detailed description taken in conjunction with the
drawings in which: :

FIG. 1 illustrates an elevational view of a railway car
equipped in accordance with the invention;

FIG. 2 illustrates a view taken on line [I—II of FIG. 1,

FIG. 3 illustrates a view of a railway car with a
modified form of construction according to the inven-
tion;

FIG. 4 illustrates a view taken on line IV—IV of FIG.
3;

FIG. § illustrates a fragmentary view taken on line
V—V of FIG. 1;and

FIG. 6 illustrates a view similar to that of FIG. 2 of a
further form of construction.

Referring to FIG. 1, a railway car comprises a car
body 1 which is connected at longitudinally spaced
points by means of pivots 2 to two undercarriages or
trucks 3, 4, and is supported upon the trucks 3, 4 in a
known manner (not shown). The car body 1 has a floor
which is curved downward in an intermediate part 5
between the trucks 3,4, (FIG. §).

Referring to FIGS. 1 and 2, the car body 1 is pro-
vided with a coupling device including transverse links
6, 7 adjacent to the ends of the trucks 6, 7 facing each
other, i.e., the interior ends. Each link 6, 7, in turn, is
connected at the ends to a pair of double arm angle

levers 8, 87, 9, 9" which are disposed symmetrically of
the longitudinal axis of the car body 1. Each angle lever
8,8',9,9 is pivotally mounted on a vertically disposed
pivot pin 10 which is secured in a mount 11 attached to
the underside of the floor 5 (FIG. §). :

The links 6, 7 are also guided by means of a centrally
located vertical pin 12 which is guided in a guide piece
13 which, in turn, is pivotally mounted in a yoke 20
mounted on the inner wheel axle 14 of a corresponding
truck 3, 4. _

The free arms of each lever 8, 8', 9, 9’ are connected
in opposed pairs to each other by means of tension ele-
ments 15, 15’, such as tension rods, which are oriented
longitudinally of the car body 1. Each tension element
15, 15’ is formed of a number of parts including an in-
termediate or middle piece 16, a pair of elastic ele-
ments 17 attached to the respective ends of the middle
piece 16 and a pair of end pieces 18 attached to the
ends of the elastic elements 17. The middle pieces 16
are each guided in a respective guideway 34 secured in-
termediately to the floor of the car body 1. Each elastic
element 17 is formed of a spring pot 19 fixed at one end
to a tension element 15 and containing a cover 22 fixed
at the opposite end, a spring plate 23 slidably mounted
in the pot 19 between the cover 22 and a shoulder 24 .
fixed within the pot 19 in spaced relation to the tension
element end of the pot 19, and a compression spring
21. The spring 21 is mounted within the pot 19 in
prestressed condition between the cover 22 and
shoulder 24. Each end piece 18 extends through a
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cover 22 and a spring plate 23 of an elastic element 17
and has a threaded end onto which a nut 25 is threaded
against the spring plate 23 on the opposite side of the
spring 19. In this manner, the end piece 18 can only be
stressed in tension.

In operation, for example, during travel of the car
body 1 around a curve of a railway track curved to the
left as viewed in the direction indicated by the arrow
26, the undercarriages or trucks 3,4 run with the lead-
ing sets of wheels against the outer rail of the track.
This introduces oppositely directed transverse forces Q
through the links 6, 7 into the angle levers 8, 9 which
forces Q are counterbalanced by the tension element
15. As a result, the angle of approach of the leading
axles of the trucks 3, 4 and the guiding forces acting
thereon are decreased with respect to a car body con-
structed with uncoupled trucks.

During travel of the car body 1 around a right-hand
curve, the oppositely directed forces would act through
the angle levers 8, 9" on the tension element 15'.

Alternatively, by a suitable choice of the prestress of

the compression springs 21, it is possible to exactly ad--

just the magnitude of the force to be transmitted
without action of the springs.

Referring to FIGS. 3 and 4, wherein like parts as
above are designated by like reference characters, a
coupling device for the trucks 3, 4 can also be used
which includes a pair of one piece tension elements 27,
27 symmetrically arranged relative to the longitudinal
axis of the car body 1 in angular relation to each other,
and transverse links 31, 32 which have built-in spring
elements. The transverse link 31 at one end of the car
body 1 includes two elastic elements 17, as above con-
structed, for transmitting tension forces while the trans-
verse link 32 at the other end of the car body 1 includes
two elastic elements 33 for transmitting compression
forces. The elastic elements 33 are constructed. in
similar fashion to the elastic elements 17 except that
the link 32 is fixed to an end of the pot 19, the compres-
sion spring 21 is disposed between the end wall of the
pot 19 and the shoulder 24, and the angle lever 9, 9" is
fixed to the spring plate 23 by an end piece 18 which
passes through the cover 22.

The operation of the coupling of FIGS. 3 and 4 cor-
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responds to that of the coupling of FIGS. 1 and 2 and

need not be further described.

Referring to FIG. 6, wherein like reference charac-
ters indicate like parts as above, the car body 1 restson
carriages or trucks 41, 42 and is provided with a
coupling between these trucks 41, 42. The coupling in-
cludes pairs of tension rods 43, 43', 44, 44" which are
each provided intermediately thereof with elastic ele-
ments 17, as above constructed. The respective rods
43, 43', 44, 44’ are pivotally secured at the outer ends
to the trucks 41, 42 and are pivotally secured at the
inner ends to a respective arm of multi-arm levers 45,
45', 46, 46’. Each multi-arm lever 45 —46’ is pivotally
mounted on a pivot pin 10 depending vertically from
the car body 1. In addition, the levers 45, 45" are made
as three arm levers and are connected together by a
transverse link 48, which is articulated to the middle
arms. The remaining arms of the levers 45, 45’ are
pivotally connected to the ends of respective tension
rods 49, 49'. The opposite ends of the tension rods 49,
49’ are pivotally connected to the arms of the levers 46,
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46’ to which the tension rods 44, 44’ connect. The
levers 46, 46’ are made as two-arm or angle levers and
are also connected together by a transverse link 50
pivotally secured to the remaining arms.

In this coupling arrangement, it is possible to do
without the highly stressed connecting and guiding ele-
ments corresponding to the pin 12, fork 13 and yoke 20
above described.

Further, the transverse links 48, 50 can be provided
with suitable elastic elements 17, 31 as above
described. Also, it is possible to use other forms of ten-
sion elements than tension rods. For example, wire ca-
bles and the like can be used for the tension elements.

What is claimed is:

1. A railway vehicle comprising

a longitudinally extending body;

a pair of longitudinally spaced apart undercarriages
pivotally mounted to the underside of said body at
longitudinally spaced points for supporting said
body, each undercarriage having at least two axles
mounted thereon and a pair of wheels on each said

" axle; ‘

a pair of transverse links, each link being connected
to a respective one of said undercarriages;

a pair of levers disposed symmetrically relative to the
longitudinal axis of said body adjacent each un-
dercarriage and articulated to opposite ends of
each said link, each said lever being pivotally
mounted from said body; and

a pair of tension rods disposed longitudinally of said
body symmetrically of said longitudinal axis
thereof, each tension rod being connected at the
ends thereof to a pair of said levers disposed on the
same side of said longitudinal axis as said tension
rod.

2. A railway vehicle as set forth in claim 1 wherein
each said lever is an angle lever and each said tension
rod is a rod.

3. A railway vehicle as set forth in claim 1 which
further comprises guiding means secured to said body
for guiding said tension rod therein.

4. A railway vehicle as set forth in claim } which
further comprises a prestressed elastic element posi-
tioned intermediately of each respective tension rod for
resisting tension in said tension rod.

5. A railway vehicle as set forth in claim 1 which
further comprises a pair of prestressed elastic elements
positioned intermediately within each transverse link.

6. A railway vehicle comprising '

a longitudinally extending car body;

a pair of longitudinally spaced apart undercarriages
pivotally mounted on said body at longitudinally
spaced points for supporting said body thereon,
each undercarriage having at least one axle fixedly
mounted thereon and a pair of wheels on said axle;

a pair of transverse links, each link being mounted
adjacent a respective one of said undercarriages
for transverse movement thereto; :

means mounted on each undercarriage for guiding
said adjacent link transversely therewith;

a pair of tension rods extending symmetrically lon-
gitudinally of said car body, each tension rod being
articulated at each end to a respective end of said
links; and
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elastic elements connected between each tension rod
and each link to elastically transmit forces
therebetween.

7. A railway vehicle as set forth in claim 6 wherein
said elastic elements are mounted within said tension
rods.

8. A railway vehicle as set forth in claim 6 wherein
said elastic elements are mounted within said trans-
verse links, said elastic elements in one link having
means for resisting tension and said elastic elements in
the other link having means for resisting compression.

9. A railway vehicle as set forth in claim 6 which
further comprises a plurality of angle levers, each angle
lever being pivotally mounted on said car body and
connected at one end to one end of one tension rod and
at another end to one end of one link, each pair of said
angle levers connected to a respective tension rod
being pivotally mounted for simultaneous rotation in
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opposite directions relative to said car body.

18. A railway vehicle as set forth in claim é wherein
said means includes a vertical pin centrally of each
transverse link, a yoke mounted on each truck and a
guide piece pivotally mounted on said yoke and guiding
said vertical pin therein.

11. A railway vehicle as set forth in claim 6 wherein
said means includes a pair of levers pivotally mounted
in depending relation on said car body and pivotally
connected to opposite ends of each transverse link, and
a pair of second tension rods connected to each truck,
each said second tension rod being pivotally connected
to a respective one of said pair of levers.

12. A railway vehicle as set forth in claim 11 which
further comprises an elastic element in each said
second tension rod for elastically transmitting forces
therethrough.
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