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(54) End door in railway transport wagons

(57) A door assembly in a railway transport wagon,
comprising a chassis (19) and a cover (18). The said
door assembly forms the end doors of the railway wagon
and comprises vertical, parallel door leaves (1, 2), which
have vertical dimensions smaller than the height (H*) of
the door opening (20). On the opposite vertical edges

(8a, 8b) of each door leaf, there are guide rollers (5),
which are not dependent on the other door leaves, and
which bear on the linear guide rails 34a, 34b; 3,a, 3,b
located on the sides of the door opening, for guiding the
door leaves past each other, maintaining their vertical
position, between a closed position (Ko) and an open
position (Ao) above the door opening.
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Description

[0001] The invention relates to a door assembly in a
railway transport wagon, comprising a chassis and a
cover with a door opening having a height, the door as-
sembly comprising at least door leaves, which have ver-
tical dimensions smaller than said height of the door
opening, and which can be moved by means of guide
rollers along guide means located on the sides of the
door opening and being at least partially vertical, be-
tween a closed position and an open position above the
door opening.

[0002] In railway transport wagons, which are loaded
in the longitudinal direction of the wagon, manually op-
erated door assemblies have been used so far. Such
railway wagons, which are loaded and unloaded in the
longitudinal direction of the wagon, are car transporters,
for example, to which cars are driven in the longitudinal
direction of the wagon to sequentially connected wag-
ons through the driving bridges that cross the gaps be-
tween the wagons. Depending on the structure of the
covering, other kinds of loading can also be placed in
these railway wagons, either by using forklift trucks or
the like, in the longitudinal direction of the wagons or
from the top or the side. Publication DE-43 17 013, for
example, describes such a railway transport wagon,
mentioning the end doors of the railway wagon, which
turn to the side. These end doors consist of two two-
piece doors, wherein the parts of the doors as well as
the doors are hinged to turn around vertical lines. Such
a door arrangement is difficult to power and becomes
relatively expensive. Publication EP-0 454 261 de-
scribes a mechanized lamellar overhead door, which is
assembled from several door leaves, which are hinged
together, and the door of which is intended for use in
track vehicles, where strong suction or compression can
be exerted on the doors, unlike on doors in stationary
buildings. The hinge lines between the door leaves are
horizontal and guide rollers are arranged next to the
hinge lines on both sides of the door, moving from the
area of the vertical guide bars next to the door opening
along an arc to the area of the horizontal guide bars
above the door opening and the loading space and
back, correspondingly. Thus, the door is turned between
a closed vertical position and an open horizontal posi-
tion and, therefore, the door leaves are allowed to turn
because of the pivoting between them. Such a door as-
sembly as such may be useful in railway wagons, but
the construction is complex and thus expensive. Fur-
thermore, the door of the described type requires a suit-
able space above the door opening and the loading
space under the wagon cover, limiting the useful height
of the loading space.

[0003] The object of the invention is to provide an end
door assembly, which is mechanized, i.e., provided with
drive motors, for railway transport wagons, such as car
transporters, the end doors of which can be opened
quickly and, possibly, simultaneously in several wag-
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ons, whereby it is possible to quickly unload and load
several sequential wagons in the longitudinal direction.
A second object of the invention is such a door assem-
bly, the space required by the opening and closing of
which is small enough for it to be used in wagons that
are sequentially connected together, in the narrow gap
between them. A third object of the invention is such a
mechanized door assembly, which is sufficiently solid to
withstand blow-like variations in the air pressure during
the travel of the railway wagon, and sufficiently tight as
not to convey the blow-like variations in the air pressure
mentioned above inside the wagon, at least not to a dis-
turbing extent. A fourth object of the invention is such a
mechanized door assembly, the mechanisms and the
parts of which that close the opening do not decrease
the inner space of the wagon. Furthermore, the door as-
sembly should be reliable and its manufacturing costs
moderate.

[0004] The problems described above can be elimi-
nated and the objects defined above implemented by
the door assembly according to the invention, which is
characterized in that defined in the characterizing part
of Claim 1.

[0005] First, an advantage of the invention is that the
parts of the door in their open position neither protrude
over the extreme edges of the sidewalls or the roof of
the wagon nor outside the buffers. The operation mech-
anism of the doors can fairly freely be placed in the re-
spective space available. On the whole, the space taken
by the door assembly and its actuators according to the
invention is very small. Another advantage of the inven-
tion is the high door opening, which makes it possible
to drive high vehicles from one wagon to another. Fur-
thermore, the door assembly can easily be rendered sol-
id and sufficiently tight.

[0006] In the following, the invention is described in
detail with reference to the appended drawings.
[0007] Fig. 1 shows the end of a railway transport
wagon, wherein the end door according to the invention
is in its open position, viewed from the outside from the
direction | of Fig. 3.

[0008] Fig.2shows the same end of the railway trans-
port wagon, wherein the end door according to the in-
vention is in its closed position, viewed from the outside
from the direction Il of Fig. 4.

[0009] Fig. 3 shows the same end of the railway trans-
port wagon, wherein the end door according to the in-
vention is in its open position, as a longitudinal section
along the plane llI-lll of Fig. 1.

[0010] Fig. 4 shows the same end of the railway trans-
port wagon, wherein the end door according to the in-
vention is in its closed position, as a longitudinal section
along the plane IV-IV of Fig. 2.

[0011] Fig. 5 shows the same end of the railway trans-
port wagon, wherein the end door according to the in-
vention is in its closed position, as a horizontal section
along the plane V- V of Figs. 2 and 4.

[0012] Fig. 6 shows the first embodiment of the guide
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rollers and the guide rails of the door leaves of the end
door according to the invention, in the same view as in
Fig. 5, at section VI, only on a larger scale.

[0013] Fig. 7 shows the second embodiment of the
guide rollers and the guide rails of the door leaves of the
end door according to the invention, in the same view
as in Fig. 6.

[0014] Fig. 8A shows the sealing between the upper
edge of the inner door leaf of the end door according to
the invention in its closed position and the lower edge
of the end wall of the wagon, in the same view as in Fig.
4, section VIIIA, only on a larger scale.

[0015] Fig. 8B shows the sealing between the lower
edge of the inner door leaf of the end door according to
the invention in its closed position and the upper edge
of the outer door leaf, in the same view as in Fig. 4, sec-
tion VIIIB, and on the same scale as in Fig. 8A.

[0016] Fig. 8C shows the sealing between the lower
edge of the outer door leaf of the end door according to
the invention in its closed position and the outer edge of
the driving ramp lifted up into its vertical position, in the
same view as in Fig. 4, section VIIIC, and on the same
scale as in Figs. 8A and 8B.

[0017] The railway transport wagon, which can be
used for transporting single consignments or cars, com-
prises, first, a chassis 19 and, second, a cover 18, which
in turn can be a solid cover or a transfer cover or a trans-
fer wall. The chassis 19, of course, comprises base
structures, which carry most of the forces exerted on the
chassis and, in this case, at least side columns at the
ends of the wagon, to which columns the guide rails 343,
34b; 35a, 3,b of the wagon's end door are rigidly at-
tached, and end wall sections 9 at the upper parts of the
ends. These side columns and their guide rails, the base
structures, and the end wall sections define a door open-
ing 20 having a height H* at the ends of the railway wag-
on, the width W* of which opening corresponds to or is
near the distance between the opposite sides of the cov-
er 18, the sides essentially being in the longitudinal di-
rection L of the wagon. Such a railway transport wagon
can be loaded and unloaded in the longitudinal direction
L of the wagon, for example, by driving the cars or the
like to be transported over the driving bridges that con-
stitute an extension to the floor, which belongs to the
base structures, on the lower edge of the door opening
20 and on top of the buffers, through the door opening,
and further along the floor of the wagon.

[0018] The door assembly according to the invention
for the door, which is located at the end of the wagon,
comprises door leaves 1, 2, which have vertical dimen-
sions substantially smaller than the height H* of the door
opening. There are preferably two door leaves, i.e. an
outer door leaf 2 and an inner door leaf 1. In principle,
there could be several door leaves, but this would in-
crease the total thickness of the door assembly in the
longitudinal direction of the wagon, which is harmful, not
giving any advantages. According to the invention, the
door assembly also comprises a driving ramp 4, which

10

15

20

25

30

35

40

45

50

55

in its vertical closing position Kr forms the end doors of
the railway wagon together with the door leaves in their
closed position Ko. Thus, each end door typically com-
prises three parts that close the door opening 20; in oth-
er words, door leaves 1, 2, and the driving ramp 4. The
door opening is closed, when the door leaves are in their
closed position Ko, i.e. low down, and the driving ramp
in its closing position Kr, i.e., high up and, correspond-
ingly, the door opening is open, when the door leaves
arein their open position Ka, i.e., high up, and the driving
ramp in its driving position Kr, i.e., low down. In the door
assembly, the outer door leaf 2 in its closed position Ko
is lower than the inner door leaf 1 in its closed position
Ko, as can be seenin Figs. 1 and 3. In their open position
Ka, the door leaves 1, 2 are mainly side by side in the
horizontal direction, as viewed in the longitudinal direc-
tion L of the wagon and, regarding the door parts 10,
above the door opening 20, as can be seen in Figs. 2
and 4. In the open position Ao of the door leaves, their
extension bars 11, 12 are on both sides on the edges of
the door opening. The end doors that open/close in the
vertical direction, i.e., the door leaves above the driving
ramp, and the driving ramp can be opened and closed,
when the railway wagons are connected together se-
quentially or when the railway wagons are detached
from one another. The inner door leaf 1, which in the
closed position Ko of the door leaves is higher than the
outer door leaf 2, can be tapered at its upper part by
means of bevels 27, for example, whereby the shape of
the range of travel is taken into consideration.

[0019] Furthermore, the door leaves 1, 2 are vertical
and parallel and spaced apart by a second distance G2,
which is perpendicular to the door leaves, the distance
as such being as small as possible. The sole purpose
of the second distance G2 is to enable the movement
of the door leaves with respect to each other in the di-
rection of their planes into the open position Ao, wherein
the door leaves 1, 2 are thus side by side, and into the
closed position Ko, wherein the door leaves are in a ver-
tically sequential relationship and interleaved by the ex-
tent of a second sealing dimension T2. Correspondingly,
the inner door leaf 1 is at the distance of a first distance
G1 from the end wall section 9, the distance as such
being as small as possible. The sole purpose of the first
distance G1 is to enable the movement of the door leaf
with respect to the end wall section in the direction of
their planes and into the open position Ao, wherein the
inner door leaf 1 and the end wall section 9 are parallel
as viewed in the longitudinal direction L of the wagon,
and into the closed position Ko, wherein the inner door
leaf and the fixed end wall section are vertically one after
the other and interleaved to the extent of the first sealing
dimension T1. The heights H1 and H2 of the vertical
door leaves 1, 2 and the length H4 of the driving ramp
4, when all added together, exceed the height H* of the
door opening to the extent of the sealing dimensions T1,
T2, T3, which are dealt with in detail hereinafter, i.e.,
H1+H2+H4 = H*+T1+T2+T3.
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[0020] The door leaves also comprise extension bars
11, 12, which point downwards on the vertical edges 8a,
8b thereof, for guiding the door leaves and making it
possible to lift them sufficiently high up. The extension
bars 11 and 12 are rigidly attached to the rest of the door
leaf, i.e., to its door part 10, and their length H5 is at
least as great as the height H1, H2 of the door leaves.
The length H5 of the extension bars of the outer door
leaf 2 can be as great as the distance from the outer
edge 24 of the driving ramp 4 in its closing position Kr
to the range of travel below the base structures of the
wagon chassis 19, at the maximum, although in prac-
tice, this length H5 can mostly be as great or slightly
shorter than the distance M from the outer edge 24 of
the driving ramp 4 in the closing position Kr to the lower
surface of the base structures of the wagon chassis 19.
Typically, the thickness of the extension bars 11, 12 is
the same as the thickness S1, S2 of the door leaf 1, 2,
and the width W2 in the transverse direction of the wag-
on as small as possible; however, the extension bars
should bear the forces exerted on them with sufficiently
small deformation only. Typically, the width W2 of the
extension bars is within two times - a half of the thick-
ness S1, S2 of the door leaves. Thus, the door leaves
1, 2 are a combination of the plate-like door parts 10,
which have the heights H1 and H2, correspondingly, and
preferably widths W1 of equal sizes, and the extension
bars 11, 12 that extend downwards from these door
parts; i.e., to a certain extent, the door leaves resemble
the letter U turned upside down, with the portion that
connects its legs and corresponds to the door part men-
tioned above being essentially widened. It should be
noted that the heights H1, H2 and the upper edges 21a,
22a and the lower edges 21b, 22b of the door leaves
refer to the heights, the upper edges and the lower edg-
es of the door parts 10, and that the door parts 10 in
particular are the parts of the door leaves that close the
door opening 20.

[0021] Provided on the opposite vertical edges 8a, 8b
of each door leaf, there are guide rollers, which are not
dependent on the other door leaves, and which are
marked with a general reference number 5 and, when
needed, with reference numbers 5a-5d, which specify
the places of the guide rollers. For these guide rollers,
there are vertical guide means comprising linear guide
rails 34a, 34b; 3,a, 3,b on the sides of the door opening,
the guide rollers 5 bearing on the guide rails, for directing
the door leaves 1, 2 past each other, maintaining their
upright positions. The upper guide rollers 5a, 5b of the
guide rollers are located in the area of the upper ends
6a of the extension bars 11, 12 of the door leaves, i.e.,
near the lower edges 21b, 22b of the actual door leaves.
Typically, each door leaf 1, 2 has four guide rollers 5a-
5d, but there are no obstacles for placing even more
guide rollers in the door leaf. The rotation axis lines 15a
of the guide rollers 5 can be perpendicular to the door
leaves, as shown in Fig. 7. However, it is more prefera-
ble to arrange the rotation axis lines 15b of the guide
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rollers parallel with the door leaves, as shown in Fig. 6.
The lower guide rollers 5c, 5d are located at the lower
ends 6b of the extension bars. The guide rollers are on
the length of these extension bars 11 and 12, making it
possible to locate the door parts 10 of the door leaves
above the door opening without having to lift the guide
rails 34a, 34b; 3,a, 3,b outside or above the cover 18;
instead, the outer surface of the cover determines the
range of travel of the wagon for this part. Accordingly,
the guide rails can extend from the level of the outer
surface of the closed cover 18 to the range of travel be-
low the base structures of the wagon chassis 19 or, typ-
ically, to the lower surfaces of the base structures of the
wagon chassis 19, and the length of the guide rails is
H6. In principle, shorter guide rails can be used, but it
is of no use. In the open position Ao of the door leaves,
the upper guide rollers 5a, 5b have transferred upwards
Du with them so that they bear on the upper ends of the
guide rails and the lower guide rollers bear on the guide
rails lower down. In the closed position Ko of the door
leaves, the lower guide rollers 5c¢, 5d of the outer door
leaf 2 have moved downwards Da with them so that they
bear on the lower ends of the guide rails and the other
guide rollers are located within the length H6 of the guide
rails. Within these limits, the distances between the up-
per and the lower guide rollers can be maximized. In the
case of Fig. 6, door edge seals 28a take care of that the
guide rollers 5 travel being pressed against the guide
rails 34a, 31b; 35a, 3,b; in other words, the leg of the
guide rail presses between the guide rollers and the
door edge seal, whereby the door leaves are not allowed
to move during the opening or closing of the door, to a
disturbing extent, in the direction of their thickness S1,
S2. In the case of Fig. 7, the guide rollers 5 have con-
cave rolling surfaces, which move along the edge of the
guide rail, preventing the movement of the door leaves
in the direction of their thickness S1, S2.

[0022] The driving ramp 4 that belongs to the door as-
sembly according to the invention is pivoted on the wag-
on chassis 19 to be turned around a horizontal pivot line
14. By means of swinging motions, the driving ramp 4
can thus be lowered into a drive-over position Ar and
lifted up into a vertical closing position Kr that corre-
sponds to the closed position Ko of the door leaves, the
driving ramp closing the lower part of the door opening
20. The outer edge 24 of the driving ramp 4 in its closing
position Kr is at least partly aligned with the outer door
leaf 2, as shown in Fig. 8C. In that case, it is preferable
to have a projection 26, such as a leg of a profile, pro-
vided on the lower edge 22b of the outer door leaf,
against which the outer edge of the driving ramp -
through the lower seal described hereinafter - and the
upper surface 25a of the driving ramp in particular turn
into the essentially vertical closing position Kr after the
door leaves have first been lowered into their closed po-
sition Ko. It is also possible to arrange the order of op-
eration of the driving ramp and the door leaves in some
other way, whereby the driving ramp 4 is first turned into
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its vertical closing position Kr so that its outer edge is
located towards the inner parts 30 of the wagon from
the level of the outer door leaf, after which, when lower-
ing the outer door leaves into the closed position Ko, the
lower edge 22g of the outer door leaf presses against
the outer edge of the driving ramp and against the lower
surface 25b of the driving ramp in particular. For exam-
ple, in Fig. 8C, the outer edge 24 of the driving ramp
would be somewhat to the left and the lower edge of the
door leaf would be so much lower that it would extend
to the portion of the lower surface 25b of the driving ramp
which is shown in the figure. When the driving ramp has
been lowered to its approximately horizontal drive-over
position Ar, it extends all the way to the driving ramp of
the adjacent wagon or to the edge of the loading plat-
form of the railway station, and possibly bears on them
and/or the buffers of the wagon, whereby a car, a forklift
truck or the like can be driven along the driving ramp
into the railway transport wagon and out of there. In its
closing position Kr, the driving ramp 4 is again mainly
vertical.

[0023] The operation mechanism 16, 7 of the door as-
sembly comprises vertically moving means 7, such as
chains 31 that travel through chain wheels 32, or screw
rods or the like, and a horizontal projection 17, such as
a piece of plate rigidly attached to the chain 31, a piece
of plate that is attached to a nut part on the screw rod,
or the like, which is connected to the moving means 7,
in this case, the chain 31 and which extends along the
measure of the thickness S1 and S2 of the door leaves
and below the door parts 10 of the door leaves. The
moving means 7 are located on the sides of the door
opening 20 adjacent to the extension bars 11, 12 and
the guide rails 34a, 34b; 35a, 3,b. The operation mech-
anism preferably further comprises electrically driven
and controlled or, alternatively, hydraulically or pneu-
matically driven and controlled source of power 16,
which is coupled to the moving means 7. The coupling
comprises a gear, which is connected to the chain
wheels by a rod. The sources of power and the said cou-
pling can be of any new or known type; therefore, they
are not described in detail. When the projection 17 under
the effect of the source of power moves upwards Du with
the chain, it reaches the lower edge 21b, 22b of the re-
spective door leaf 1, 2; in other words, first, the lower
edge 22b of the outer door leaf 2 then the lower edge
21b of the inner door leaf 1, and lifts the door leaves
upwards to their open position Ao. The action is re-
versed with the projection moving downwards Da,
whereby the projection 17 lowers the door leaves; in oth-
er words, first, the inner door leaf 1, supporting it at its
lower edge 21b, and then the outer door leaf 2, support-
ing it at its lower edge 22b, to its closed position Ko. It
is also possible to arrange the moving means in contact
with the outer door leaf 2 only, whereby the stop at its
lower edge, extending to the thickness of the inner door
leaf 1, upon reaching the lower edge of the inner door
leaf, also lifts the latter upwards into the open position
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and lowers it in a reversed manner. The driving ramp 4
can be turned up to the closing position and lowered to
the drive-over position either by using the same source
of power 16 than the door leaves or some other suitable
source of power. In this way, the door leaves 1, 2 and
the driving ramp 4 are moved between the open posi-
tion/drive-over position Ao&Ar and the closed position/
closing position Ko&Kr. The operation mechanism is
controlled by means of on/off switches and the operation
mechanism receives the position data of the door leaves
either from limit switches or a revolution counter inte-
grated with the motor.

[0024] The mutual sealing of the door leaves, the
sealing between the door leaves and the wagon chas-
sis, the sealing between the door leaves and the driving
ramp, and the sealing between the driving ramp and the
wagon chassis are implemented by a centre seal 23, an
upper seal 13, and door edge seals 28a, a lower seal
35, and ramp edge seals 28b. For this purpose, first, the
first part 13a of the upper seal 13 extending from the
upper edge 21a of the inner door leaf 1 to the end wall
section is attached to the upper edge, and the second
part 13b of the upper seal extending to the door leaf is
attached to the lower edge 29 of the end wall section 9
of the cover. Furthermore, the first part 23a of the centre
seal 23 extending to the outer door leaf 2 is attached to
the lower edge 21b of inner door leaf 1, and the second
part 23b of the centre seal extending to the door leaf is
attached to the upper edge 22a of the outer door leaf.
In this way, the upper seal 13 and the centre seal 23
both comprise two parts 13a, 23a and 13b, 23b, which
allow the movement of the door leaves with respect to
each other and the movement of the inner door leaf with
respect to the end wall section. These parts 13a, 23a;
13b, 23b of the upper and the centre seals at least sub-
stantially comprise horizontal, ribbon-like pieces, which
are of a flexible and elastic material, as shown in Figs.
8A and 8B. The lower edge 22b of the outer door leaf 2
is provided with the lower seal 35, on which the upper
surface 25a of the driving ramp is sealed, as shown in
Fig. 8C and described above, or which is sealed on the
lower surface 25b of the driving ramp in the way men-
tioned previously. In the preferred embodiment shown
by the figures, this lower seal is a hollow seal of elastic
material, which is attached to the projection 26 of the
lower edge 22b of the door part 10 of the door leaf, and
which yields elastically under the effect of the compres-
sion of the upper surface 25a of the driving ramp, which
at least on this spot is smooth and near the outer edge
24. Between the end wall section and the inner door leaf,
there is interleaving that extends to the extent of the
sealing dimension T1; between the inner door leaf and
the outer door leaf, there is interleaving that extends to
the extent of the second sealing dimension T2; and be-
tween the outer door leaf and the driving ramp, there is
interleaving that extends to the extent of the third sealing
dimension T3, enabling the use of the effective seals
described above. On both vertical edges 8a, 8b of both



9 EP 1 262 388 A1 10

door leaves, there are door edge seals 28a, which ex-
tend at least to the height H1, H2 of the door leaves, i.
e., at least to the height of the door parts 10, and which
are pressed against the guide rails 3,a, 34b; 3,a, 3,b.
As the door edge seals 28a are parallel with the direction
of movement Du, Da of the door leaves, they slide with-
out effort along the guide rails, when the door leaves are
lifted and lowered. The lower seal 35 on the lower edge
of the outer door leaf preferably extends from above
from the corner between the door part 10 and the ex-
tension bars 12, and in the form of ramp edge seals 28b
downwards along these extension bars 12 of the second
door leaf. The upper surface 25a of the driving ramp 4,
which at least on this spot is smooth and near the side
edges of the driving ramp, which are transverse to its
outer edge 24, presses the ramp edge seals 28b, which
are of the hollow seal type, forming an effective sealing
also on these spots.

Claims

1. Adoorassembly in a railway transport wagon, com-
prising a chassis (19) and a cover (18) with a door
opening (20) having a height (H*), the door assem-
bly comprising at least door leaves (1, 2), which
have vertical dimensions smaller than said height
of the door opening, and which can be moved by
means of guide rollers (5) along guide means locat-
ed on the sides of the door opening and being at
least partially vertical, between a closed position
(Ko) and an open position (Ao) above the door
opening, characterized in that the said door as-
sembly forms the end doors of the railway wagon,
which doors are adapted to be opened and closed
while the railway wagons are connected to each
other sequentially or are apart from each other; and
that in the door assembly:

- the door leaves (1, 2) are vertical and parallel
and spaced apart from each other by a second
distance (G2), which is perpendicular to the
door leaves;

- guide rollers (5), which are independent of the
other door leaves, are provided on the opposite
vertical edges (8a, 8b) of each door leaf; and
that

- the guide means are linear guide rails (34a, 34b;
3,a, 3,b) for guiding the door leaves past each
other, maintaining their vertical position.

2. A door assembly according to Claim 1, character-
ized in that it further comprising a driving ramp (4),
which can be lowered around a horizontal pivot line
(14) into a drive-over position (Ar) and lifted into a
vertical closing position (Kr), which corresponds to
the closed position (Ko) of the door leaves and in
which the driving ramp closes the lower part of the

10

15

20

25

30

35

40

45

50

55

door opening (20).

A door assembly according to Claim 2, character-
ized in that it comprising two door leaves (1, 2) hav-
ing heights (H1, H2), which when added up with a
length (H4) of the driving ramp (4), exceeds the
height (H*) of the door opening to the extent of seal-
ing dimensions (T1, T2, T3).

A door assembly according to Claim 1, character-
ized in that the guide rollers (5) have rotation axis
lines (15a), which are perpendicular to the door
leaves, or alternatively parallel with the door leaves;
and that each door leaf (1, 2) is provided with four
guide rollers (5a-5d).

A door assembly according to Claim 4, character-
ized in that the door leaves further comprise down-
ward-pointing extension bars (11, 12) on the vertical
edges (8a, 8b) thereof; and that two of said guide
rollers (5a, 5b) are located in the area of the upper
ends (6a) of said extension bars, and two of said
guide rollers (5c, 5d) are located on the lower ends
(6b) of said extension bars.

A door assembly according to Claim 1, character-
ized in that an operation mechanism (16, 7) com-
prises a horizontal projection (17), which is connect-
ed to vertically moving means (7), and which ex-
tends along *thickness (S1 and S2) of the door
leaves, whereby said projection, when moving up-
wards (Du) and reaching a lower edge (21b, 22b)
of the respective door leaf (1, 2), lifts the door leaf
upwards along with it into their open position (Ao)
and, in reverse, when moving downwards (Da), low-
ers the door leaves into their closed position (Ko).

A door assembly according to Claim 1 or 2 or 6,
characterized in that the outer one of said door
leafs (2) in its closed position (Ko) is lower than the
inner one of said door leafs (1) in its closed position
(Ko); and that the door leaves in their open positions
are substantially side by side as viewed in the hor-
izontal direction.

A door assembly according to Claim 7, character-
ized in that a first part (13a) of an upper seal (13)
extending to an end wall section (9) of the cover is
attached on an upper edge (21a) of the inner door
leaf (1), and a second part (13b) of the upper seal
extending to the door leaf is attached on a lower
edge (29) of the end wall section.

A door assembly according to Claim 7 or 8, char-
acterized in that a first part (23a) of a centre seal
(23) extending to the outer door leaf (2) is attached
on a lower edge (21b) of the inner door leaf (1), and
a second part (23b) of the centre seal extending to
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the door leaf is attached on an upper edge (22a) of
the outer door leaf.

A door assembly according to Claim 2, 8 or 9, char-
acterized in that an outer edge (24) of the driving
ramp (4) in its closing position (Kr) is either partly
aligned with the outer door leaf (2) or from there to-
wards inner parts (30) of the wagon.

A door assembly according to Claim 10, character-
ized in that a lower edge (22b) of the outer door
leaf (2) is provided with a lower seal (35), on which
an upper surface (25a) of the driving ramp is seal-
ing; and that the extension bars (12) of the outer
door leaf are provided with ramp edge seals (28b),
which extend downwards from above, and on which
the upper surface (25a) of the driving ramp is seal-

ing.

A door assembly according to any of the preceding
Claims, characterized in that both vertical edges
(8a, 8b) of each door leaf are provided with door
edge seals (28a), which extend at least to the height
(H1, H2) of the door leaves.

A door assembly according to Claim 6, character-
ized in that said operation mechanism comprises
an electrically driven and controlled power source
(16) for moving the door leaves (1, 2) and the driving
ramp (4), on the one hand, between an open posi-
tion resp. a drive-over position (Ao & Ar) and, on the
other hand, a closed position resp. a closing posi-
tion (Ko & Kr).
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