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Description

[0001] The present invention relates to a device for
opening and closing the doors of public transport vehi-
cles, for example, the doors of railway vehicles, which
allows the doors to be locked.

Background of the invention

[0002] A vast majority of railway vehicles and, in gen-
eral, many motor vehicles intended for the transport of
people, are equipped with a type of door for accessing
them, which are of the embeddable-sliding type, that is,
in the closed door position the door leaves are perfectly
aligned with the outer surface of the railway vehicle and
in the open position they are located on the outer side of
the vehicle, leaving the gap free for the passage of peo-
ple.

[0003] Itisforthis reason thatthese doors are provided
with a mechanism that produces a double movement on
the leaves, an ejecting or embedding movement perpen-
dicular to the surface of the vehicle and another sliding
or slide movement parallel to the surface of the vehicle
on the outside.

[0004] Currently the mechanisms of these doors have
different functions:

- Supporting the weight of the leaves;

- Carrying out the embedding and sliding movements
parallel to the vehicle body;

- Securing the closed and locked door position.

[0005] These functions can be carried out using differ-
ent solutions both with regard to the leaf suspension sys-
tem, as well as the system in charge of the movement
such as the system to ensure the closed and locked door
position.

[0006] Although all functions are important, it is the
function of ensuring the closed and locked door position
that is most relevant at the security level, since it must
ensure that a door does not open improperly (train run-
ning, track side , etc.).

[0007] Normally, depending on the type of suspension
and the type of transmission of movement, different types
of locking systems are applied. Many of the locking sys-
tems use properties such as the "neutral position step".
This system consists of a series of cams or levers that
use the property of the neutral passage to block the ejec-
tion movement (transverse direction).

[0008] Othersystems use the locking of the movement
transmission system, that is, they lock the movementin
the longitudinal direction and other systems use inde-
pendent locks, such as hooks or cams that lock axes
located in moving parts of the mechanism (suspension
arm, drag, slides, etc.).

[0009] These locking systems are actuated by the mo-
torization of the transmission mechanism itself or by the
independent motorization system.
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[0010] Systems that use the "neutral position step"
have the disadvantage that they must overcome a sig-
nificant stress to pass that neutral position (especially
when opening) and during manual closing of the door,
rebounds occur that make locking difficult.

[0011] The systems that lock transmissions (control
screw, belt) lock the longitudinal direction and, therefore,
they do not lock the ejection movement by themselves,
and guides are necessary that convert the longitudinal
movement into transversal, and with this combination
closing is ensured.

[0012] US5893236A discloses a powered operator for
sliding plug doors mounted on amovable carriage mount-
ed overhead of an opening in the side wall of a transit
vehicle, said doorsincluding a single electric prime mover
driving dual helical drives, each operating a door hanger
attached to a single door panel over and away from said
opening and for moving said carriage out of said side
wall pocket.

[0013] CA2357292A1 discloses a mechanical power
conversion device for receiving rotary power from arotary
power supply and delivering two independent power out-
puts, the conversion device having: a drive screw con-
nectable to the rotary power supply, a drive nut engaging
the drive screw to receive a drive nut axial force and drive
nut torsion therefrom, the drive nut axial force being par-
allel to the drive screw and the drive nut torsion being
about an axis of the drive screw.

[0014] Therefore, an objective of the present invention
is to provide a device for opening and closing the doors
of public transport vehicles that solves the above-men-
tioned drawbacks.

Description of the invention

[0015] With the device for opening and closing the
doors of public transport vehicles of the invention, the
aforementioned disadvantages are solved, presenting
other advantages that will be described below.

[0016] The device for opening and closing the doors
of public transport vehicles according to the present in-
vention comprises a locking system that locks the door
in its closed position, and is characterized in that said
locking system comprises:

- aconnecting rod defining a first axis of rotation, the
connecting rod comprising at each of its two ends
an actuating element provided with a first shaft and
a second shaft; and

- alocking element provided with a slot and an elon-
gated hole, and movable between a locking position
and an unlocking position,

wherein said first shaft is housed inside the slot in the
locking position of the locking element and is outside the
slot in the unlocking position of the locking element, and
wherein said second shaftis housed inside the elongated
hole, being at a first end of the elongated hole in the
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locking position of the locking element and being at the
second end of the elongated hole in the unlocking posi-
tion of the locking element.

[0017] According to a first embodiment, said actuating
element is a suspension arm, wherein the first shaft is
aligned with the first axis of rotation and the second shaft
is offset with respect to said first axis of rotation.

[0018] According to a second embodiment, said actu-
ating element is a drive wheel, wherein the first shaft is
arranged in the center of the drive wheel and the second
shaft is offset from the center of the drive wheel.

[0019] Advantageously, the locking element is rotata-
ble at one of its ends around a second axis of rotation,
which is parallel to the first axis of rotation.

[0020] Furthermore, the locking element is connected
to a base plate, and the connecting rod is mounted at its
ends on respective supports, said supports being mov-
able with respect to said base plate.

[0021] Accordingto a preferred embodiment, said con-
necting rod is mounted inside a suspension tube, a sus-
pension arm being movable along said suspension tube.
[0022] In this embodiment, the movement of the sus-
pension arm along the suspension tube is driven by a
motor, which drives the rotation of a worm gear, which
is connected to said suspension arm by means of a tow-
ing fork.

[0023] Furthermore, a threaded nut is moved on the
worm gear which is integral with the suspension arm by
means of the towing fork, and a joint is advantageously
arranged between the towing fork and the suspension
arm.

[0024] Advantageously, said actuating element is ro-
tated by the action of a motor and a pinion.

[0025] According to an alternative embodiment, the
connecting rod is housed inside a beam fixed to the sup-
ports, and said beam comprises at least one slide, along
which a guide moves, which is fixed to a leaf of a door.
[0026] Preferably, said beam comprises two slides,
one being placed above the other or one being movable
within the other in a telescopic manner.

[0027] The following advantages are achieved with the
device for opening and closing the doors of public trans-
port vehicles:

- The system is valid for different types of doors, sin-
gle, double, high speed, etc.

- Theconnecting rod system attached to the hook pro-
vides supplementary entry and exit forces at key mo-
ments of the journey (ejecting and / or embedding).

- Thelocking is carried out directly between the hooks
fixed to the body and the shaft of the suspension
system, so the loads that the leaf supports with the
door closed pass directly to the body, without many
intermediate elements.

--The turning point is not used for locking, which
means that it is not necessary to compress the
door before opening, eliminating the additional
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stress that this entails.

- Locking is carried out on both sides and the shaft
itself is used to combine the movement between the
two sides of the system, avoiding adding other parts
to perform this function.

Brief description of the drawings

[0028] For a better understanding of what has been
stated, some drawings are attached in which, schemat-
ically and only as a non-limiting example, a practical case
of embodiment is represented.

Figure 1 is a schematic perspective view of the es-
sential components of the locking system of the door
opening and closing device according to the present
invention;

Figures 2a-2e are side elevation views of a hook with
first and second shafts, showing the unlocking proc-
ess from its locked position to its unlocked position;

Figures 3a and 3b are perspective views of the sus-
pension system of the door opening and closing de-
vice according to the present invention, in the un-
locking position and in the locking position of the lock-
ing system, respectively;

Figure 4 is a perspective view of a part of the sus-
pension system of the opening and closing device
according to the present invention, wherein the
movement of the sheave within its guide is shown;

Figure 5 is a perspective view of the transmission
system of the opening and closing device according
to the present invention;

Figure 6 is a perspective view of the motorization
system of the opening and closing device according
to the present invention, according to a first embod-
iment;

Figure 7 is a front elevation view of the motorization
system of the opening and closing device according
to the present invention, according to a first embod-
iment;

Figure 8 is a perspective view of the motorization
system of the opening and closing device according
to the present invention, according to a second em-
bodiment;

Figure 9 is a perspective view of the motorization
system of the opening and closing device according

to the present invention for a double door;

Figure 10 is a perspective view of the suspension
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system of the opening and closing device according
to the present invention for a double door;

Figure 11 is a cross-sectional view of the suspension
system depicted in Figure 10;

Figure 12 is a plan view of the suspension system
shown in Figure 10;

Figure 13 is a perspective view of the motorization
system used with the suspension system shown in
Figure 10;

Figure 14 is a perspective view of an alternative tel-
escopic suspension system for single doors; and

Figure 15 is a plan view of the suspension system
represented in Figure 14.

Description of a preferred embodiment

[0029] The opening and closing device according to
the presentinvention is applicable to embeddable sliding
doors for public transport vehicles, for example railways,
which can be single-leaf or double-leaf. This leaf or these
leaves carry out an embedding movement (transverse)
and external sliding (longitudinal) with respect to the hol-
low of the vehicle body.

[0030] Theopeningand closing device ensures the po-
sition of the leaves with the door closed, preventing their
opening from the stresses to which the leaf is subjected.
Furthermore, the opening and closing device itself ena-
bles the embedding movement to be carried out during
the opening and closing of the leaves.

[0031] The device for opening and closing doors ac-
cording to the present invention comprises a base plate
8 on which the following systems are mounted:

- A suspension system;

- A guiding and conjunction system between both
ends of the opening and closing device;

- Alongitudinal transmission system;

- A motorization system; and

- Alocking system.

[0032] Through the base plate 8 the door opening and
closing device is fixed to a body of a vehicle, for example
a railway vehicle.

[0033] Figure 1 shows the locking system comprising
a connecting rod 1 that can only be moved horizontally
in relation to a first axis of rotation A. This connecting rod
1 includes two actuating elements, referred to as sus-
pension arm 2 from now on, one at each end of connect-
ing rod 1.

[0034] First shafts 4 concentric with the first axis of
rotation A of the connecting rod 1 and second shafts 3
offset from the axis of rotation A are mounted on these
suspension arms 2. The connecting rod 1 can only be
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moved horizontally, and can also be rotated about its
own first axis of rotation A.

[0035] Two locking elements 5, referred to as hooks 5
hereinafter, are located at each end of the connecting
rod 1 and are attached to it through the second shafts 3
as they are inserted into an elongated hole 30 of each
hook 5. These hooks 5 are fixed and can only rotate about
a second axis of rotation B. The second axis of rotation
B of the hooks 5 and the first axis of rotation A of the
connecting rod 1 are horizontally aligned, and while
hooks 5 can only rotate on their second axis of rotation
B, the connecting rod 1 apart from rotating on its first axis
of rotation A, can move horizontally.

[0036] In the locking position (figure 2a), the first shaft
4 is inside a slot 31 in each hook 5. If a force is applied
to separate the first shaft 4 from the hooks 5, the shape
of the slot 31 prevents them from being separated (figure
2b).

[0037] Ifin this position the connecting rod 1 is rotated
around the first axis of rotation A in the counterclockwise
direction (according to figures 1 and 2a-2e), the second
shaft 3 of the connecting rod 1 pushes the hooks 5 up-
wards, producing the unlocking of the system (figure 2c),
since the first shaft 4 of the connecting rod 1 is released
from inside the slot 31 of the hooks 5, and if the rotation
is continued, the connecting rod 1, as a consequence of
the reaction of the hooks 5, moves horizontally away from
the initial position (figures 2d and 2e), producing a trans-
lational movement.

[0038] Ifin this situation the connecting rod 1 is rotated
clockwise (according to figures 1 and 2a-2e), the move-
ment opposite to the previous one is caused and, there-
fore, it approaches the initial position. Ifit continues being
rotated, the second shaft 3 of the connecting rod 1 pushes
down the hooks 5, and causes the system to lock when
the first shafts 4 of the connecting rods 1 are inserted
into the slot 31 of the hooks 5.

[0039] Figures 3aand 3b show the suspension system
of the door opening and closing device according to the
present invention.

[0040] The function of the suspension systemis to sup-
port the weight of the leaf or leaves, as well as the stress-
es that occur in closing in order to lock the system.
[0041] The suspension system comprises a suspen-
sion tube 6 arranged longitudinally along the upper hol-
low of a body of a door (not shown). A suspension arm
7 is mounted on the suspension tube 6 that can move
longitudinally along the suspension tube 6. The door leaf
will be fixed to the upper suspension arm 7 and, therefore,
allows it to move longitudinally.

[0042] The suspension tube 6 is mounted at its ends
on supports 9, which in turn are mounted on support
shafts 10 located perpendicular to the suspension tube
6 and which allow the entire system to move transversely
with respect to the body of the door. The support shafts
10 are mounted on a base plate 8 which is fixed directly
to the door housing.

[0043] This arrangement allows the door leaf (which is
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fixed to the suspension arm 7) to carry out its two move-
ments, the transverse and the longitudinal one.

[0044] Figure 5shows the guiding and conjunction sys-
tem of the opening and closing device according to the
present invention, which comprises a sheave 11 integral
with the suspension arm 7, said sheave 11 moves inside
a guide groove 12 located on base plate 8.

[0045] As can be seen in Figures 3a and 3b, the con-
necting rod 1, which serves to perform said conjunction,
is located inside the suspension tube 6 and, therefore,
can be moved horizontally, and at the same time the con-
necting rod 1 can rotate inside the suspension tube 6.
[0046] For their part, the hooks 5 are fixed to the base
plate 8 and, therefore, to the door body.

[0047] The hooks 5 are connected through the second
shafts 3 to the connecting rod 1, wherein the connecting
rod 1 acts as a torsion bar between both ends and, there-
fore, the rotation of the connecting rod 1 translates into
the simultaneous movement of transverse translation.
[0048] Ifatthe end ofthe rotation, the first shaft4 enters
the groove 31 of the hook 5, the transverse translation
is not possible and, therefore, the transverse translation
of the suspension tube 6 is locked and the door leaf can
not be moved. This position is the closed and locked door
position (figure 3b).

[0049] In order to unlock the system, as has been de-
scribed in more detail above, it is necessary to rotate the
connecting rod 1 in a counter-clockwise direction (ac-
cording to the embodiment shown), at that time the hook
5 is raised by the action of the second shaft 3 of the
connecting rod 1 and the first shaft 4 is released. If the
connecting rod 1 continues to rotate, the supports 9 move
outwards, ejecting the door leaf outwards, since it is fixed
to the suspension arm 7, which in turn is attached to the
suspension tube 6 and this to supports 9.

[0050] Figure 5 shows the longitudinal transmission
system of the opening and closing device according to
the present invention.

[0051] In this transmission system, the translation of
the suspension arm 7 through the suspension tube 6 is
carried out through a worm gear 13. This worm gear 13
is mounted parallel to the suspension tube 6 and is sup-
ported at both ends on the suspension supports 9, in
such away that both the suspension tube 6 and the worm
gear 13 are fixed to the supports 9 and kept between
them always in the same position.

[0052] The worm gear 13 is equipped with a threaded
nut 14 on the worm gear itself 13. A towing fork 15 is
articulated on one side to the suspension arm 7, and is
inserted through the towing fork 15 into the nut 14.
[0053] A joint 16 placed between the towing fork 15
and the suspension arm 7 makes it possible to absorb
small inclinations of the suspension arm 7 with respect
to the worm gear 13. The towing fork 15, when inserted
into the nut 14, prevents it from rotating with respect to
the worm gear 13.

[0054] The rotation of the worm gear 13 produces the
translation on its axis of the nut 14, which in turn is fixed
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to the towing fork 15 that drives the suspension arm 7,
thus producing the translation movementin one direction
or the other, just changing the direction of rotation of the
worm gear 13.

[0055] Figures 6 and 7 show the motorization system
of the opening and closing device according to the
present invention.

[0056] A toothed wheel 33 is mounted on one of the
ends ofthe worm gear 13. An electric motor 17 is mounted
on the support 9, so that it is parallel to both the worm
gear 13 and the suspension tube 6. A first pinion 18 of
the motor 17 is engaged with toothed wheel 33 of worm
gear 13.

[0057] When the motor 17 is electrically powered, it
turns the toothed wheel 33, since it, in turn, turns the
worm gear 13, which moves the nut 14, and through the
towing fork 15 it drags the suspension arm 7 to which the
door leaf is fixed.

[0058] The electric motor 17 also comprises a reducer
19. This reducer 19 is fixed to the body of the motor 17
through bearings, which give it an additional degree of
freedom with respect to the motor 17. Thatis, the reducer
19 can rotate with respect to the motor 17.

[0059] This arrangement allows us to have two out-
puts. The reducer 19 is equipped with said first pinion 18
fixed on its body. This first pinion 18 engages with the
toothed wheel 33 of the worm gear 13. The output shaft
of the reducer 19 is equipped with a second pinion 20. If
the second pinion 20 is locked and the motor 17 is elec-
trically powered, as the second pinion 20 cannot rotate,
the reducer 19 rotates, which through the first pinion 18
rotates the worm gear 13.

[0060] According to a second embodiment shown in
figure 8, wherein same reference numbers are used to
indicate same elements as in the previous embodiment,
the shaft of reducer 19 comprises a second pinion 20,
the connecting rod 1 being located inside the suspension
tube 6 equipped at each of its ends with a drive wheel
32 (actuating element) that replaces the suspension
arms 2 of the embodiment described above. This drive
wheel 32, with the suspension arms 2, comprises a first
shaft 4 and a second shaft 3.

[0061] When the rotation of the reducer 19 is locked,
for example, the suspension arm 7 cannot move further,
at that moment, the drive wheel 32 rotates the second
pinion 20, which combines the movements of both ends
and locks or unlocks the hooks 5 according to the direc-
tion of rotation applied to the electric motor 17.

[0062] When the door is closed, the leaf is locked in
translation by the locking system, the hooks 5 retain the
first shafts 4 of the connecting rod 1 that is inside the
suspension tube 6.

[0063] The hooks 5 are articulated on the base plate
8 which, in turn, is fixed to the body of the vehicle.
[0064] Alsointhis embodiment, and as shown in figure
4, the sheave 11 of the suspension arm 7 is inserted in
the guide 12 of the base plate 8 and located on the slope
of said guide. Since hooks 5 do not allow translation to
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the outside, the sheave 11 cannot move and, therefore,
the suspension arm 7 is locked both in translation out-
ward and in longitudinal translation.

[0065] When the electric motor 17 is powered to open
the door, the exterior of the reducer 19 that generates
the rotation of the worm gear 13 cannot rotate, since the
door is locked in the longitudinal direction and the shaft
of the reducer 19 with the second pinion 20 can rotate
causing the rotation of the drive wheel 32, which in turn
rotates the hooks 5, releasing the first shafts 4 of the
connecting rod 1 and therefore unlocking the locking sys-
tem, which allows the suspension tube 6 to exit and the
suspension arm 7 can be translated through the worm
gear 13, producing the opening movement of the door
leaf.

[0066] With the door open, the sheave 11 is inside the
guide groove 12. When the electric motor 17 is powered
to close the door, this sheave 11 prevents the suspension
arm 7 with the suspension tube 6 from moving towards
the inside, that is, the second output pinion 20 of the
reducer 19 cannot rotate and it is the exterior of the re-
ducer 19 that makes the worm gear 13 rotate, and pro-
duces the longitudinal translation of the suspension arm
7 in the closing direction. The shape of the guide groove
12 at the end of the closing movement makes the sus-
pension arm 7 and the suspension tube 6 perform the
transverse embedding movement aided by the simulta-
neous turning of the connecting rod 1 through the drive
wheel. 32 driven by the second output pinion 20 of the
reducer 19.

[0067] This movementcombines both sides of the lock-
ing system. When the door leaf can no longer advance,
the first pinion 18 of the reducer 19 that drives the worm
gear 13 cannot rotate, and it is the second pinion 20 of
the output of the reducer 19 that continues to rotate and
drag the drive wheel 32, which in turn pushes the hooks
5 to rotate on the first shafts 4, causing them to be locked
and, consequently, the door leaf is locked in the closed
position.

[0068] Infigure 9 avariation of the motorization system
is shown, in which instead of a suspension arm 7, two
suspension arms are provided, located next to each oth-
er, and the worm gear 13 is realized in two parts, that is,
one side is reverse threaded with respect to thread on
the other side. This motorization system can be used for
double leaf doors, since by turning the worm gear 13, the
suspension arms will move the same distance, but in
opposite directions. The locking system remainsidentical
to that described above.

[0069] Due to space problems, many times the sus-
pension tube 6 and the suspension arms 7 cannot be
used, since this type of suspension requires a longitudi-
nal space greater than the door opening.

[0070] Inthese cases, the opening and closing device
comprises the same systems described above, but the
suspension system is replaced.

[0071] The suspension system described above, that
is, the suspension tube 6 and the suspension arm 7 are
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replaced by a beam 21, for example made of aluminum,
which is fixed to each of the side supports 9 at the same
place occupied by the suspension tube 6, as can be seen
in figure 10.

[0072] Two rails 22 are attached to this beam 21, one
rail mounted above the other. As can be seen in figure
11, each rail 22 is formed by a slide 23 fixed to the beam
21 and by a guide 24 on which one of the door leaves is
fixed.

[0073] The guide 24 moves linearly on the slide 23
through balls 25 that are separated from each other by
aball cage 26. Therefore, in each of these guides 24 one
of the leaves is fixed, and allows each one moves longi-
tudinally relative to the other.

[0074] This suspension system allows two leaves to
be supported (it is valid for double doors), since with the
door open, the leaves are suspended in a cantilevered
way by the part of the guide 24 that remains in the fixed
part of the opening and closing device, such as shown
in figure 12.

[0075] In this embodiment, as shown in figure 13, the
door guiding system is formed as in the previous system
by asheave 11 that is fixed to a suspension arm attached
to one of the guides 24 of the suspension system. As in
the previous suspension system, the sheave 11 moves
inside a guide groove 12 located in the base plate 8.
[0076] The transmission system is identical to the pre-
vious one, that is, it is realized through the worm gear 13
mounted parallel to the beam 21, a towing arm 34 is at-
tached through a joint 16 to the towing fork 15 that moves
the nut 14 that drives the drive arm 34, and this to the
rail 22 to which the door leaf is fixed.

[0077] The locking system is identical to the previous
mechanism only with the exception that the connecting
rod 1 is located inside the beam 21 and, therefore, the
arrangement of the motor 17, the worm gear 13 and the
locking system is identical to the suspension tube con-
figuration, only varying the suspension, but the principle
is the same.

[0078] Forsimple doors (a single leaf) itis obvious that
the previous suspension system cannot be used, since
the principle of the suspended rail is not applicable, since
the length to apply itis lacking. Inthese cases the solution
is to mount the same system described, that is, to provide
a beam 21, but instead of mounting a double slide, a
double stage slide system or telescopic suspension 27
is mounted, as shown in the figure 14.

[0079] Thisis a similar system to the previous one, but
here the telescopic suspension 27 is made up of three
elements that can be moved relative to each other.
[0080] With this suspension system it is possible to
suspend a single leaf door. The rest of the opening and
closing device is identical to that described above.
[0081] Despite the fact that reference has been made
to a specific embodiment of the invention, it is clear to a
person skilled in the art that the opening and closing de-
vice being described is susceptible to numerous varia-
tions and modifications, and that all the mentioned fea-
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tures can be replaced by others technically equivalent,
without departing from the scope of protection defined
by the appended claims.

transport vehicles according to claim 1, wherein the
locking element (5) is connected to a base plate (8).

of rotation (A).

Device for opening and closing the doors of public

7. Device for opening and closing the doors of public
5 transport vehicles according to claims 1 and 6,
Claims wherein the connecting rod (1) is mounted at its ends
on respective supports (9), said supports (9) being
Device for opening and closing the doors of public movable with respect to said base plate (8).
transport vehicles, comprising a locking system that
locks the door in its closed position, characterized 70 8. Device for opening and closing the doors of public
in that said locking system comprises: transport vehicles according to claim 1, wherein said
connecting rod (1) is mounted inside a suspension
- a connecting rod (1) defining a first axis of ro- tube (6), a suspension arm (7) being movable along
tation (A), the connecting rod (1) comprising at said suspension tube (6).
each of its two ends an actuating element (2; 715
32) being provided with a first shaft (4) and a 9. Device for opening and closing the doors of public
second shaft (3); and transport vehicles according to claim 8, wherein the
- a locking element (5) provided with a slot (31) movement of the suspension arm (7) along the sus-
and an elongated hole (30), and movable be- pension tube (6) is driven by a motor (17), which
tween a locking position and an unlocking posi- 20 drives the rotation of a worm gear (13), which is con-
tion, nected to said suspension arm (7) by means of a
wherein said first shaft (4) is housed inside the towing fork (15).
slot (31) in the locking position of the locking
element (5) and is outside the slot (31) in the 10. Device for opening and closing the doors of public
unlocking position of the locking element (5), 25 transport vehicles according to claim 9, wherein a
and threaded nut (14) is moved over the worm gear (13)
wherein said second shaft (3) is housed inside that is integral with the suspension arm (7) by means
the elongated hole (30), being at a first end of of the towing fork (15).
the elongated hole (30) in the locking position
of the locking element (5) and being at the sec- 30 11. Device for opening and closing the doors of public
ond end of the elongated hole (30) in the unlock- transport vehicles according to claim 9 or 10, wherein
ing position of the locking element (5). ajoint (16) is arranged between the towing fork (15)
and the suspension arm (7).
Device for opening and closing the doors of public
transport vehicles according to claim 1, wherein said 35 12. Device for opening and closing the doors of public
actuating element is a suspension arm (2), in which transport vehicles according to claim 1, wherein said
the first shaft (4) is aligned with the first axis of rota- actuating element (2; 32) is rotated by the action of
tion (A) and the second shaft (3) is offset with respect a motor (17) and a pinion (20).
to said first axis of rotation (A).
40 13. Device for opening and closing the doors of public
Device for opening and closing the doors of public transport vehicles according to claim 7, wherein the
transport vehicles according to claim 1, wherein said connectingrod (1) is housed inside a beam (21) fixed
actuating element is a drive wheel (32), wherein the to the supports (9).
first shaft (4) is arranged in the center of the drive
wheel (32) and the second shaft (3) is offset relative 45 14. Device for opening and closing the doors of public
to the center of the drive wheel (32). transport vehicles according to claim 13, wherein
said beam (21) comprises at least one slide (23),
Device for opening and closing the doors of public along which a guide (24) moves, which is fixed to a
transport vehicles according to claim 1, wherein the door leaf.
locking element (5) is rotatable at one of its ends 50
around a second axis of rotation (B). 15. Device for opening and closing the doors of public
transport vehicles according to claim 14, wherein
Device for opening and closing the doors of public said beam (21) comprises two slides (23), one being
transport vehicles according to claim 4, wherein said placed over the other or one being movable within
second axis of rotation (B) is parallel to the first axis 55 the other in a telescopic manner.
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Patentanspriiche

1.

Vorrichtung zum Offnen und SchlieRen der Tiiren
offentlicher Verkehrsmittel, umfassend ein Verriege-
lungssystem, das die Tir in ihrer geschlossenen
Stellung verriegelt, dadurch gekennzeichnet,
dass das Verriegelungssystem umfasst:

- eine Verbindungsstange (1), die eine erste
Drehachse (A) definiert, wobei die Verbindungs-
stange (1) an jedem ihrer zwei Enden ein Beta-
tigungselement (2; 32) umfasst, das mit einer
ersten Welle (4) und einer zweiten Welle (3) ver-
sehen ist; und

- ein Verriegelungselement (5), das mit einem
Schlitz (31) und einem Langloch (30) versehen
ist und zwischen einer Verriegelungsstellung
und einer Entriegelungsstellung beweglich ist,
wobei die erste Welle (4) in der Verriegelungs-
stellung des Verriegelungselements (5) in dem
Schlitz (31) aufgenommen ist und sich in der
Entriegelungsstellung des Verriegelungsele-
ments (5) auBerhalb des Schlitzes (31) befindet,
und

wobei die zweite Welle (3) in dem Langloch (30)
aufgenommen ist, wobei sie sich in der Verrie-
gelungsstellung des Verriegelungselements (5)
an einem ersten Ende des Langlochs (30) be-
findet und sich in der Entriegelungsstellung des
Verriegelungselements (5) an dem zweiten En-
de des Langlochs (30) befindet.

Vorrichtung zum Offnen und SchlieRen der Tiiren
offentlicher Verkehrsmittel nach Anspruch 1, wobei
das Betatigungselement ein Aufhdngearm (2) ist,
wobei die erste Welle (4) mit der ersten Drehachse
(A) gefluchtet istund die zweite Welle (3) gegentiber
der ersten Drehachse (A) versetzt ist.

Vorrichtung zum Offnen und SchlieRen der Tiiren
offentlicher Verkehrsmittel nach Anspruch 1, wobei
das Betéatigungselement ein Antriebsrad (32) ist, wo-
bei die erste Welle (4) in der Mitte des Antriebsrads
(32) angeordnet ist und die zweite Welle (3) relativ
zur Mitte des Antriebsrads (32) versetzt ist.

Vorrichtung zum Offnen und SchlieRen der Tiiren
offentlicher Verkehrsmittel nach Anspruch 1, wobei
das Verriegelungselement (5) an einem seiner En-
den um eine zweite Drehachse (B) drehbar ist.

Vorrichtung zum Offnen und SchlieRen der Tiiren
offentlicher Verkehrsmittel nach Anspruch 4, wobei
die zweite Drehachse (B) parallel zur ersten Dreh-
achse (A) ist.

Vorrichtung zum Offnen und SchlieRen der Tiiren
offentlicher Verkehrsmittel nach Anspruch 1, wobei
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10.

1.

12.

13.

14.

15.

das Verriegelungselement (5) mit einer Grundplatte
(8) verbunden ist.

Vorrichtung zum Offnen und SchlieRen der Tiiren
offentlicher Verkehrsmittel nach den Anspriichen 1
und 6, wobei die Verbindungsstange (1) anihren En-
den auf jeweilige Lager (9) montiert ist, wobei die
Lager (9) gegenuber der Grundplatte (8) beweglich
sind.

Vorrichtung zum Offnen und SchlieRen der Tiiren
offentlicher Verkehrsmittel nach Anspruch 1, wobei
die Verbindungsstange (1) in ein Aufhdngerohr (6)
montiert ist, wobei ein Aufhangearm (7) entlang des
Aufhangerohrs (6) beweglich ist.

Vorrichtung zum Offnen und SchlieRen der Tiiren
offentlicher Verkehrsmittel nach Anspruch 8, wobei
die Bewegung des Aufhangearms (7) entlang des
Aufhangerohrs (6) von einem Motor (17) angetrie-
ben wird, der die Drehung eines Schneckengetrie-
bes (13) antreibt, das mit dem Aufhangearm (7)
durch eine Zuggabel (15) verbunden ist.

Vorrichtung zum Offnen und SchlieRen der Tiiren
offentlicher Verkehrsmittel nach Anspruch 9, wobei
eine Gewindemutter (14) iber das Schneckengetrie-
be (13) bewegt wird, die durch die Zuggabel (15) fest
mit dem Aufhangearm (7) verbaut ist.

Vorrichtung zum Offnen und SchlieRen der Tiiren
offentlicher Verkehrsmittel nach Anspruch 9 oder 10,
wobei ein Gelenk (16) zwischen der Zuggabel (15)
und dem Aufhangearm (7) angeordnet ist.

Vorrichtung zum Offnen und SchlieRen der Tiiren
offentlicher Verkehrsmittel nach Anspruch 1, wobei
das Betatigungselement (2; 32) durch die Wirkung
eines Motors (17) und eines Ritzels (20) gedreht
wird.

Vorrichtung zum Offnen und SchlieRen der Tiiren
offentlicher Verkehrsmittel nach Anspruch 7, wobei
die Verbindungsstange (1) in einem Trager (21) un-
tergebracht ist, der an den Lagern (9) befestigt ist.

Vorrichtung zum Offnen und SchlieRen der Tiiren
offentlicher Verkehrsmittel nach Anspruch 13, wobei
der Trager (21) mindestens eine Gleitschiene (23)
umfasst, entlang der sich eine Fiihrung (24) bewegt,
die an einem Turblatt befestigt ist.

Vorrichtung zum Offnen und SchlieRen der Tiiren
offentlicher Verkehrsmittel nach Anspruch 14, wobei
der Trager (21) zwei Gleitschienen (23) umfasst, wo-
bei eine Uber der anderen platziert ist oder wobei
eine in der anderen teleskopisch beweglich ist.
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Revendications

Dispositif pour ouvrir et fermer les portes de véhicu-
les de transport en commun, comprenant un syste-
me de blocage qui bloque la porte dans sa position
fermée, caractérisé en ce que ledit systéme de blo-
cage comprend :

- unetige de connexion (1) qui définit un premier
axe de rotation (A), la tige de connexion (1) com-
prenant, au niveau de chacune de ses deux ex-
trémités, un élément d’actionnement (2 ; 32) qui
est muni d’'un premier arbre (4) et d’'un second
arbre (3) ; et

- un élément de blocage (5) qui est muni d’'une
fente (31) et d’'un trou allongé (30), et qui peut
étre déplacé entre une position de blocage et
une position de non blocage ;

dans lequel ledit premier arbre (4) est logé a
l'intérieur de la fente (31) dans la position de
blocage deI’élémentde blocage (5) etesta l'ex-
térieur de la fente (31) dans la position de non
blocage de I'élément de blocage (5) ; et

dans lequel ledit second arbre (3) estlogé a l'in-
térieur du trou allongé (30), en étant au niveau
d’'une premiére extrémité du trou allongé (30)
dans la position de blocage de I'élément de blo-
cage (5) et en étant au niveau de la seconde
extrémité du trou allongé (30) dans la position
de non blocage de I'élément de blocage (5).

Dispositif pour ouvrir et fermer les portes de véhicu-
les de transport en commun selon la revendication
1, dans lequel ledit élément d’actionnement est un
bras de suspension (2), dans lequel le premier arbre
(4) est aligné avec le premier axe de rotation (A) et
le second arbre (3) est décalé par rapport audit pre-
mier axe de rotation (A).

Dispositif pour ouvrir et fermer les portes de véhicu-
les de transport en commun selon la revendication
1, dans lequel ledit élément d’actionnement est une
roue d’entrainement (32), et dans lequel le premier
arbre (4) est agencé au centre de la roue d’entrai-
nement (32) et le second arbre (3) est décalé par
rapport au centre de la roue d’entrainement (32).

Dispositif pour ouvrir et fermer les portes de véhicu-
les de transport en commun selon la revendication
1, dans lequel I'élément de blocage (5) peut étre en-
trainé en rotation au niveau de I'une de ses extrémi-
tés autour d’un second axe de rotation (B).

Dispositif pour ouvrir et fermer les portes de véhicu-
les de transport en commun selon la revendication
4, dans lequel ledit second axe de rotation (B) est
parallele au premier axe de rotation (A).
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10.

1.

12.

13.

14.

Dispositif pour ouvrir et fermer les portes de véhicu-
les de transport en commun selon la revendication
1, dans lequel I'élément de blocage (5) est connecté
a une plaque de base (8).

Dispositif pour ouvrir et fermer les portes de véhicu-
les de transporten commun selon les revendications
1et6,danslequellatige de connexion (1) estmontée
au niveau de ses extrémités sur des supports res-
pectifs (9), lesdits supports (9) pouvant étre déplacés
par rapport a ladite plaque de base (8).

Dispositif pour ouvrir et fermer les portes de véhicu-
les de transport en commun selon la revendication
1, danslequel ladite tige de connexion (1) estmontée
a l'intérieur d’un tube de suspension (6), un bras de
suspension (7) pouvant étre déplacé le long dudit
tube de suspension (6).

Dispositif pour ouvrir et fermer les portes de véhicu-
les de transport en commun selon la revendication
8, dans lequel le déplacement du bras de suspension
(7) le long du tube de suspension (6) est entrainé
par un moteur (17), lequel entraine la rotation d’un
engrenage a vis sans fin (13), lequel est connecté
audit bras de suspension (7) au moyen d’'une fourche
de traction (15).

Dispositif pour ouvrir et fermer les portes de véhicu-
les de transport en commun selon la revendication
9, dans lequel un écrou taraudé (14) est déplacé sur
I’'engrenage a vis sansfin (13) quiestd’'un seul tenant
avec le bras de suspension (7) au moyen de la four-
che de traction (15).

Dispositif pour ouvrir et fermer les portes de véhicu-
les de transport en commun selon la revendication
9 ou 10, dans lequel un joint (16) est agencé entre
la fourche de traction (15) et le bras de suspension

).

Dispositif pour ouvrir et fermer les portes de véhicu-
les de transport en commun selon la revendication
1, dans lequel ledit élément d’actionnement (2 ; 32)
est entrainé en rotation par I'action d’'un moteur (17)
et d’un pignon (20).

Dispositif pour ouvrir et fermer les portes de véhicu-
les de transport en commun selon la revendication
7, dans lequel la tige de connexion (1) est logée a
I'intérieur d’'une poutre (21) qui est fixée aux supports

9).

Dispositif pour ouvrir et fermer les portes de véhicu-
les de transport en commun selon la revendication
13, dans lequel ladite poutre (21) comprend au
moins un élément de coulissement (23) le long du-
quel un guide (24) est déplacé, lequel est fixé a un
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panneau de porte.

Dispositif pour ouvrir et fermer les portes de véhicu-
les de transport en commun selon la revendication
14, dans lequel ladite poutre (21) comprend deux
éléments de coulissement (23), I'un étant placé au-
dessus de 'autre ou I'un étant mobile a l'intérieur de
'autre d’'une maniere télescopique.
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FIG. 2¢e
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FIG. 3a
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FIG. 4
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FIG. 8

16



22

EP 3792 131 B1

FIG. 10
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FIG. 14

FIG. 15
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