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(54) MECHANISM FOR OPENING A DOOR, IN PARTICULAR FOR PUBLIC TRANSPORT VEHICLES

(57) A door opening mechanism (8), in particular for
public transport vehicles, has a supporting structure (8a),
a support member (20) for carrying a leaf (6) of a door
and coupling means (13, 11, 22) that couple the support
member (20) to the supporting structure (8a) so that the
support member (20) is movable parallel to a horizontal
plane defined by a first and a second axis (X, Z); the
mechanism (8) further has a guide (23) to guide the sup-
port member (20) along a trajectory (24) on the plane, a
slider (34) movable along the first axis (X) between a first

and a second end-of-stroke position and transmission
means (36; 36’) that couple the slider (34) to the support
member (20) and comprise a follower (46; 46’) and a cam
(37; 37’); the cam is engaged by the follower (46; 46’)
and is shaped to prevent the slider (34) from translating
towards the second end-of-stroke position when this lat-
ter is arranged in the first end-of-stroke position and the
support member (20) receives a force along the second
axis (Z).



EP 3 561 208 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This patent application claims priority from Ital-
ian patent application No. 102018000004896 filed on
26/04/2018.

TECHNICAL FIELD

[0002] The present invention relates to a door opening
mechanism for opening/closing doors with one or two
leafs, in particular for a public transport vehicle, for ex-
ample a bus, a tram or a train.

BACKGROUND ART

[0003] Normally, the lateral sides of public transport
vehicles are provided with one or more doors sliding be-
tween a closed configuration and an open configuration
for the entry and the exit of passengers in the vehicle. In
particular, in the closed configuration, the leaf or the leafs
of each door are arranged flush with the relative vehicle
side to close a passage.
[0004] On the other hand, in the open configuration,
each leaf is arranged laterally with respect to the pas-
sage, outside and in a position spaced apart with respect
to the vehicle side.
[0005] Some known embodiments provide a mecha-
nism that gives to a door leaf a dual movement, i.e. a
movement with a lateral sliding component, parallel to
the vehicle side, and with a vehicle outward expulsion
component, when opening, or with a vehicle inward re-
turn component, when closing. A second additional leaf,
where provided, moves by means of known transmis-
sions in response to the movement of the leaf dragged
by the mechanism.
[0006] The mechanism typically includes a guide for
constraining the movement of the leaf along a trajectory
lying on a horizontal plane. The guide has a straight part
and a curved end part facing the inside of the vehicle to
give the leaf the expulsion/return component.
[0007] For example, EP2325404 describes a door
opening mechanism comprising a sleeve, which is fixed
with respect to the door leaf, engages the aforesaid guide
by means of a roller and is slidable along a horizontal
bar, in turn movable in a transverse direction. The mech-
anism further comprises a slider or cart, which is slidable
along a corresponding guide parallel to the horizontal bar
and is coupled to the sleeve by means of a connecting
rod. When the door is closed and the roller engages the
curvilinear portion of the guide, the connecting rod is in-
clined so that a thrust applied to the inner face of the leaf
results in a thrust on the cart 20 directed to the closing
direction to prevent any accidental opening of the door.
[0008] A similar solution is shown in Figure 3a of
EP2362046. In this case, the connecting rod has an end
that engages the guide where the roller carried by the

leaf slides. Also in this case, when the door is closed the
connecting rod is inclined to prevent any accidental open-
ing of the door.
[0009] Although the described mechanisms prevent
any accidental opening of the door, it is still felt the need
to improve them in terms of compactness and simplicity
of construction. In particular, it is felt the need to minimize
the use of rotary-type levers and drive elements, which
make the door opening mechanism complex.

DISCLOSURE OF INVENTION

[0010] The object of the present invention is to provide
a door opening mechanism, in particular for public trans-
port vehicles, which simply and inexpensively fulfils the
requirement set forth above.
[0011] According to the present invention, a door open-
ing mechanism is provided, in particular for public trans-
port vehicles, as defined in the attached claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The invention will now be described with refer-
ence to the annexed drawings showing a non-limiting
embodiment, in which:

- Figure 1 is a partial perspective view of a public trans-
port vehicle provided with a preferred embodiment
of the door opening mechanism according to the
present invention;

- Figure 2 is a perspective view from below, on an
enlarged scale, of the door opening mechanism of
Figure 1;

- Figures 3 to 6 show the mechanism of Figures 1 and
2 in a plan view during the opening operation of a
vehicle door;

- Figure 7 is a plan view on an enlarged scale of a
detail of the mechanism of Figures 1 to 6;

- Figure 8 is similar to Figure 3 and shows a plan view
of a variant of the mechanism of the present inven-
tion.

BEST MODE FOR CARRYING OUT THE INVENTION

[0013] In Figure 1, the reference number 1 indicates,
as a whole, a public transport vehicle, of which only cer-
tain parts are shown in a simplified manner. The vehicle
1 is shown in a Cartesian system of mutually orthogonal
axes X, Y, Z, where the axis X is horizontal and parallel
to a travel direction of the vehicle, the axis Y is vertical
and the axis Z is horizontal and orthogonal to the axis X.
[0014] The vehicle 1 has a passenger compartment 2
and comprises a frame 3 that supports a pair of vehicle
sides 4 (of which only one is partially shown in Figure 1)
laterally delimiting the passenger compartment 2. One
of the vehicle sides 4 has at least one door compartment
4a to allow the entry and the exit of the passengers.
[0015] Moreover, the vehicle 1 comprises a door 5, in
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particular of the type comprising two leafs (indicated, re-
spectively, by the reference numbers 6 and 7). The leafs
6, 7 are coupled to the frame 3 in a movable manner
between a closed configuration, in which they are ar-
ranged flush with one another and with the vehicle side
4 to close the door compartment 4a, and an open con-
figuration, in which they are arranged outside the pas-
senger compartment 2, in positions facing the vehicle
side 4 and on opposite sides of the door compartment 4a.
[0016] The door 5 comprises a door opening mecha-
nism 8, which supports and moves the leafs 6 and 7. The
mechanism 8 comprises a supporting structure 8a (par-
tially shown) that is fixed to the frame 3 or constitutes an
integral part of the frame 3.
[0017] The mechanism 8 comprises an actuator as-
sembly 9, preferably electric or pneumatic, for opening
and closing the leafs 6, 7. In particular, the mechanism
8 comprises a transmission not shown, e.g. a transmis-
sion with cables, tapes, belts or chains, which symmet-
rically transfers the movement of leaf 6 to leaf 7.
[0018] In order to couple the door 5 to the frame 3, the
mechanism 8 comprises a support device 10 movable in
response to the actuation of the actuator 9 and compris-
ing, in turn, a horizontal crossbar 11 that is parallel to the
axis X and is coupled to the supporting structure 8a to
be able to move along the axis Z, i.e. orthogonally to the
vehicle side 4. The crossbar 11 comprises a main body
12 of elongated shape and having two opposite ends
12a, 12b, which engage respective linear guides 13 (Fig-
ure 3) parallel to the axis Z and fixed to the supporting
structure 8a.
[0019] As shown in Figure 2, the crossbar 11 compris-
es a linear guide 14 that is arranged below the body 12,
is parallel to the axis X and is carried in a fixed position
by the body 12. For example, the guide 14 is fixed to the
body 12 by means of threaded members.
[0020] Furthermore, the support device 10 comprises
a cart 20 slidably coupled to the guide 14. Therefore, the
crossbar 11 defines a coupling element of the cart 20 to
the supporting structure 8a, so that the cart 20 is able to
move in a horizontal plane defined by the axes X and Z.
[0021] The cart 20 preferably comprises a bracket 21,
which is substantially C-shaped and is arranged laterally
and astride the body 12. The bracket 21 comprises:

- an upper plate portion 21a and a lower plate portion
21b, substantially horizontal and arranged respec-
tively above and below the crossbar 11; and

- a lateral portion 21c that is substantially vertical, joins
the portions 21a, 21b and faces one side of the body
12.

[0022] The cart 20 further comprises a slide 22, fixed
to the portion 21b and slidingly engaging the guide 14,
so that the slide 22 and the bracket 21 translates parallel
to the axis X and relatively to the crossbar 11. The slide
22 is coupled to the leaf 6 through a connecting and sup-
porting structure 10a having an arm that protrudes down-

wards and along the axis Z towards the outside and is
fixed to an upper end of the leaf 6 itself. Preferably, the
structure 10a has an articulation (not shown) that allows
a slight relative rotation between the cart 20 and the leaf
6 about a direction parallel to the axis X.
[0023] As mentioned above, the support device 10 al-
lows two degrees of freedom of translation to the leaf 6
that, being coupled to the cart 20, can either slide parallel
to the vehicle side 4, namely to the axis X, or perpendic-
ularly to the vehicle side 4, namely to the axis Z.
[0024] As best shown in Figure 3, the mechanism 8
further comprises a guide 23 that is carried in a fixed
position by the supporting structure 8a above the cart 20
and constrains the cart 20 to move along a trajectory 24
on the aforementioned horizontal plane. Preferably, the
guide 23 is a groove defined by a wall that protrudes
downwards from a horizontal plate of the supporting
structure 8a.
[0025] The cart 20 is coupled to the guide 23 by means
of a pin or a roller 25 that is carried in a fixed position by
the bracket 21, protrudes upwards from this latter and
slidingly engages the guide 23 to follow the trajectory 24.
The trajectory 24 comprises a straight section 26 parallel
to the axis X and a curvilinear section 27. When the roller
25 runs along the section 26, the leaf 6 has a translation
movement substantially parallel to the vehicle side 4.
Conversely, when the roller 25 runs along the section 27,
the leaf 6 has a mixed movement comprising a translation
component along the axis X and a transverse translation
component with respect to the vehicle side 4, namely
along the axis Z.
[0026] The trajectory 24 comprises: a point A, coincid-
ing with an end of the section 27; a point B, corresponding
to a connection point between sections 26 and 27; and
a point C, coinciding with an end of the section 26. Con-
sidering the axis Z, the point B has the same coordinate
as the point C and is more external than the point A with
respect to the passenger compartment 2.
[0027] The mechanism 8 further comprises a slider 34
that is operated by the actuator assembly 9 in a manner
not described in detail and is slidable parallel to the axis
X between a first end-of-stroke position, corresponding
to the aforementioned closed configuration, and a sec-
ond end-of-stroke position, corresponding to the above
open configuration. In particular, the slider 34 is arranged
vertically between the bracket 21 and the guide 23 and
is slidably coupled to a guide 35 that is parallel to the axis
X and is fixed to the supporting structure 8a.
[0028] To couple the slider 34 to the bracket 21, the
mechanism 8 comprises a transmission 36, which is con-
figured so that the translation of the slider 34 causes a
corresponding displacement of the roller 25 along the
trajectory 24.
[0029] The transmission 36 is of the cam-followerfol-
lower type or of the guide-slide type, and comprises a
first cam or guide preferably defined by a slot 37, which
is formed on a plate of the slider 34 and extends horizon-
tally, i.e. parallel to the plane defined by the axes X, Z.
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The slot 37 is delimited by a pair of facing edges 37a and
by a pair of semi-circular end edges 37b, 37c, which con-
nect the edges 37a to each other.
[0030] Moreover, the transmission 36 comprises a fol-
lowerfollower or slide, preferably defined by a pin or roller
46, which slidingly engages the slot 37, is in contact with
the edges 37a, is carried in a fixed position by the cart
20, and in particular protrudes upwards from the bracket
21.
[0031] As best shown in Figure 3, the slot 37 defines
a curvilinear path 39 that is followed by the roller 46. The
path 39 has such a length and a shape to guide the roller
46 and then drag the bracket 21 along the trajectory 24,
avoiding that the roller 25 sticks in the guide 23.
[0032] As better shown in Figure 7, the path 39 com-
prises two opposite extreme points E and F, respectively
near the edges 37b and 37c, and an intermediate point
D between the points E and F defining a point of minimum
coordinate along the axis Z, or a dead point position for
the stroke of the roller 46. In other words, the point D
coincides with the apex of an elbow-shaped section of
the path 39. This elbow-shaped section is indicated by
the reference number 40 and extends starting from the
point E up to a point G, intermediate between the points
D and F and having the same coordinate of the point E
along the axis Z.
[0033] Along the axis Z, the distance between the
points D and F is equal to the distance between the points
A and B (i.e. between the points A and C). Therefore,
when the roller 25 engages the guide 23 between the
points B and C, the roller 46 occupies the point F of the
path 39. Preferably, in this operating condition an empty
space is provided between the roller 46 and the edge 37c.
[0034] The elbow-shaped section 40 consists of two
sections 41, 42, separated from each other by the point
D. A straight line tangent to any point of the section 41
and a further straight line tangent to any point of the sec-
tion 42 have slopes of opposite sign with respect to the
axis Z.
[0035] The section of the path 39 that goes from the
point G to the point F is indicated by the reference number
44 and can be defined by a single straight part, or can
be defined by several straight parts filleted together, or
can be curvilinear.
[0036] With a further reference to Figure 3, when the
slider 34 is in the first end-of-stroke position (leafs 6, 7
in the closed configuration), the roller 25 engages the
guide 23 at a point H, intermediate between the points A
and B. At the same time, the roller 46 engages the slot
37 at the point E. For example, in this operating condition
an empty space is provided between the roller 46 and
the edge 37b.
[0037] Along the axis Z, the point H is arranged at a
distance from the point A that is equal to the one of the
point D from the points E and G. During the translation
of the slider 34, the roller 25 reaches the point A only
when the roller 46 reaches the point D. In this operating
condition, the crossbar 11 and the cart 20 are retracted

slightly inside the passenger compartment 2 with respect
to the position assumed in the closed configuration.
[0038] In other words, when the door 5 opens, the slider
34, under the action of the actuator assembly 9, starts to
translate from the first end-of-stroke position (Figure 3)
to the second end-of-stroke position (Figure 6). There-
fore, the translation of the edges 37a along the axis X
causes the roller 46 to slide from the point E to the point
D, i.e. along the section 41. Consequently, the roller 25
and therefore the cart 20 move from the point H to the
point A, i.e. towards the inside of the passenger compart-
ment 2 (Figure 4). Correspondingly, as mentioned above,
the leafs 6 and 7 of the door 5 also fall slightly inside the
passenger compartment 2.
[0039] A further translation of the slider 34 towards the
second end-of-stroke position causes the roller 46 to
slide along the portion 42, i.e. from the point D to the
point G. In this step, the roller 25 returns from the point
A to the point H and, consequently, the crossbar 11 and
the cart 20 return to the position they had when the door
5 was in the closed configuration.
[0040] Subsequently, as the slider 34 keeps moving
towards the second end-of-stroke position, the roller 46
is guided along the section 44 from the point G to the
point F. Consequently, the roller 25 runs along the entire
section 27 from the point H to the point B (Figure 5).
During this sliding, the crossbar 11 moves towards the
outside of the vehicle 1, up to a configuration in which
the leafs 6 and 7 of the door 5 have reached a maximum
distance from the vehicle side 4.
[0041] Finally, by means of a subsequent translation
of the slider 34 up to the second end-of-stroke position,
the roller 46 remains at the point F along the path 39, so
that the cart 20 moves integrally with the slider 34. The
roller 25, in this phase, runs along the entire section 26
until it reaches the point C, i.e. the most advanced end
of the trajectory 24. The crossbar 11 remains in the pre-
vious position, along the axis Z, while the leafs 6 and 7
run substantially in parallel with the vehicle side 4 until
reaching the open configuration, in which they are ar-
ranged at a maximum distance from each other in the
direction of the axis X.
[0042] To return the leafs 6, 7 to the closed configura-
tion, the actuator assembly 9 is operated to translate the
slider 34 in the opposite direction, namely from the sec-
ond end-of-stroke position to the first end-of-stroke po-
sition. The movement of the rollers 25 and 46 is exactly
the reverse of the one described above for opening the
door 5, so that it is not further described in detail for brev-
ity’s sake.
[0043] During the movement between the open and
closed configurations, the mechanism 8 preferably sup-
ports and drags also the lower ends of the leafs 6, 7. In
particular, the mechanism 8 comprises two crank mech-
anisms 47 (Figure 1), of a known type and not described
in detail, which are arranged on opposite sides of the
door compartment 4a and respectively couple the ends
12a, 12b of the crossbar 11 to the lower ends of the leafs
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6, 7. Possibly, the crank mechanisms 47 can be designed
to impose to the leafs 6 and 7 a slight rotation about the
axis Y in response to the translation of the crossbar 11,
namely during the opening/closing movement of the leafs
6, 7.
[0044] During the translation of the slider 34, the shape
of the section 44 of the slot 37 imposes the relative speed
component of the roller 46 with respect to the slot 37
along the axis X. Therefore, the slope or inclination of
the section 44 determines, depending on the speed of
the slider 34, also the absolute speed component of the
rollers 25, 46 along the axis X.
[0045] Along the axis Z, on the other hand, the relative
speed component of the roller 46 with respect to the slot
37 is equal to the absolute speed component of the roller
25, 46, which is imposed by the shape of the guide 23
(as well as by the speed of the slider 34).
[0046] When the roller 25 engages the guide 23 be-
tween the points A and B, the more inclined or sloping
the section 44 with respect to the axis X, the closer the
absolute speed component of the roller 46 along the axis
X to the one of the slider 34.
[0047] Moreover, the more inclined or sloping the sec-
tion 27 with respect to the axis X, the higher the relative
speed component of the roller 46 with respect to the slot
37 along the axis Y and, consequently, the closer the
absolute speed component of the roller 46 along the axis
X to the one of the slider 34.
[0048] When, instead, the roller 25 engages the guide
23 between the points B and C, the absolute speed com-
ponent along the axis X of the roller 46 is equal to the
one of the slider 34, as mentioned above.
[0049] Besides the slot 37, the transmission 36 option-
ally comprises a second cam or guide preferably defined
by a recess 48 formed at an edge 49 (Figure 7) of the
slider 34. The recess 48 is delimited by a pair of facing
edges 48a and by a semicircular edge 48b connecting
the edges 48a. The edges 48a are spaced apart, prefer-
ably by the same distance existing between the edges
37a, and end at an opening 49a formed along the edge
49.
[0050] The recess 48 extends along a path 50, which
is identical in shape and orientation to the section 41, i.
e. to the portion of the path 39 between the points E, D.
In other words, the path 50 is parallel to the section 41.
In particular, the path 50 results from a translation of the
section 41 along the axis X in the opposite direction with
respect to the translation of the slider 34 from the first to
the second end-of-stroke position.
[0051] Together with the slot 48, the transmission 36
comprises a pin or roller 51, which has an axis parallel
to the roller 46, is carried in a fixed position by the bracket
21 so as to protrude upwards from this latter and slidingly
engages the slot 48 when the roller 46 runs along the
section 41. In this phase, the edges 48a guide the roller
51 along the path 50. When, on the other hand, the roller
46 runs along the portion 42, the roller 51 disengages
from the slot 48 and is uncoupled from the slider 34.

[0052] Thanks to the parallelism between the path 50
and the section 41, the coupling of the roller 51 in the
recess 48 does not hinder the movement of the roller 46
in the slot 37. In particular, when the roller 46 is at the
point D (dead point configuration), the roller 51 is ar-
ranged at a point L at the opening 49a; when the roller
46 is at the point E (leafs 6, 7 in the closed configuration),
the roller 51 is arranged at a point M. Possibly, an empty
space could be provided between the point M and the
edge 48b.
[0053] According to a variant not shown, the recess 48
is rearranged by a further slot defining a path perfectly
identical in the form and orientation to the path 39.
[0054] When the roller 46 engages the slot 37 in the
section 41, the orientation of the section 41 in the plane
defined by the axes X and Z prevents the slider 34 from
translating towards the second end-of-stroke position, in
case of an attempt to open the door 5 by exerting a hor-
izontal thrust on the leafs 6 and/or 7 (along the axis Z)
from the inside of the passenger compartment 2 to the
outside of the vehicle 1.
[0055] This thrust is transmitted to the rollers 46, 51
through the connecting structure 10a and the cart 20. As
regards the roller 46, the thrust is divided into two com-
ponents, one of which is normal to the path 39 and is
transferred to the frame 3 via the guide 35, whereas the
other component is tangent to the path 39 and is directed
from the point D to the point E. This last tangential thrust
component tends to make the roller 46 slide in the slot
37 in the direction going from the point D to the point E,
namely in a direction opposite to the one the roller 46
should have when the slider 34 moves from the first to
the second end-of-stroke position to open the door 5.
[0056] Therefore, the thrust exerted on the leafs 6, 7
tends to lock more the leafs 6, 7 in the closed position,
instead of opening them. The same phenomenon occurs
in the recess 48, where the thrust of the roller 51 is divided
into two components, the one tangential and the other
normal to the path 50. The tangential component tends
to translate the roller 51 in a direction that goes from the
point L to the point M and, therefore, also causes the
locking of the leafs 6, 7 in the closed configuration. The
coupling between the recess 48 and the roller 51 is re-
dundant with respect to the coupling between the slot 37
and the roller 46 as far as the locking function is con-
cerned, but allows distributing the thrust from the cart 20
on the slider 34 on two points spaced apart along the
axis X and therefore avoiding the transmission of torques
on the slider 34.
[0057] According to the variant shown in Figure 8, the
mechanism 8 comprises, in replacement of the transmis-
sion 36, a transmission 36’ that has the same function
as the transmission 36 and has a dual configuration and
structure with respect to the one shown in Figures 3 to
6. Components, paths, locations, etc. relating to the
transmission 36’ have been indicated by the same refer-
ence numbers used in Figures 3 to 6, but followed by a
superscript.
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[0058] The transmission 36’ differs from the transmis-
sion 36 due to the fact that the slot 37’ and the possible
recess 48’ are carried by the cart 20, in particular are
formed on the bracket 21, more particularly on the plate
portion 21a. The slot 37’ has the same shape as the slot
37 but, with respect to this latter, it has an orientation
rotated by 180° about the axis Y. The point D’ defines a
dead point configuration as it has a maximum coordinate
with respect to the points of the path 39’ along the axis Z.
[0059] Similarly, also the recess 48’ is rotated by 180°
with respect to the recess 48 about the axis Y.
[0060] Moreover, the pins or rollers 46’ and 51’ are
carried in fixed positions by the slider 34, from which they
protrude downwards. When the slider 34 is in the first
end-of-stroke position (closed configuration of door 5),
the roller 46’ engages the slot 37’ in the point E’ and the
roller 51’ engages the recess 48’ in the point M’. On the
other hand, when the roller 25 engages the guide 23 in
the point B, the roller 46’ is at the point F’ of the profile
39’, while the roller 51’ is at the point L’. When the roller
25 runs along the guide 23 between the points B and C,
the roller 46’ remains at the point F’, while the roller 51’
is outside the recess 48.
[0061] The operation of the transmission 36’ is entirely
similar to the one of the transmission 36: the edges 37a’
of the slot 37’ and the edges 48a’ of the recess 48’ are
respectively pushed by the rollers 46’ and 51’ (instead of
translating together with the slider 34, as it occurred in
the transmission 36). However, the difference in orienta-
tion between the slots 37 and 37’ determines the equiv-
alence of the resulting movement of the cart 20.
[0062] Clearly, also the transmission 36’ locks the door
5 if a thrust is exerted on the leafs 6, 7 along the axis Z
from inside the passenger compartment 2. In fact, the
thrust transmitted to the rollers 46’ and 51’ is divided into
two components, one of which is normal to the profiles
39’ and 50’, whereas the other one is tangential and di-
rected towards the points E’ and M’, namely in the oppo-
site direction with respect to the slider 34 when this latter
moves towards the second end-of-stroke position for
opening the door 5.
[0063] From the foregoing, the advantages of the door
opening mechanism 8 according to the present invention
are clear to a person skilled in the art.
[0064] In particular, the mechanism 8 prevents any ac-
cidental opening of the door 5 by means of the transmis-
sion 36, 36’, which has a self-locking function and in-
cludes a minimum number of components to perform this
function.
[0065] At the same time, the cams (defined by the slots
37, 37’ and by the recesses 48, 48’) and the followers
(defined by the rollers 46, 46’, 51, 51’) cause the move-
ment of the bracket 21 (and therefore of the cart 20 and
of the leafs 6, 7) in response to the pure and exclusive
translation of the slider 34 for the entire stroke of this
latter following the direction of the axis X.
[0066] Moreover, the mechanism 8 does not comprise
rotating or flexible elements, for example cables or tie

rods, which would involve an unnecessary complication
of the mechanism 8. In particular, thanks to the guide 35,
the slider 34 has only a translation movement without
rotations. The simplicity of the mechanism 8 also derives
from the fact that the slider 34 must not be coupled directly
to the guide 23 during assembly.
[0067] Thanks to the self-locking function of the trans-
mission 36, 36’, it is not necessary to provide additional
actuators or safety mechanisms to prevent the accidental
opening of the door 5 when the leafs 6, 7 are in the closed
configuration.
[0068] Moreover, when the self-locking function is per-
formed, the presence of the slot 48 and of the roller 51
allows a distribution of the thrust between the rollers 46,
51 that are therefore less stressed. Furthermore, a suit-
able arrangement of the rollers 46, 51 with respect to the
centre of gravity of the bracket 21 avoids the transmission
of a torque on the slider 34 due to this thrust.
[0069] Finally, the project definition of the design of the
slot 37, 37’ allows determining a variable speed profile
for the bracket 21 and for the leafs 6, 7, although the
slider 34 is translated with a constant speed.
[0070] From the foregoing it is also clear that modifi-
cations and variations can be made to the mechanism 8
described above with reference to the attached figures
without thereby departing from the scope of protection
of the present invention as defined in the attached claims.
[0071] In particular, the shape of the slots 37, 37’ may
be different from the one described and shown, although
suitable for performing the aforementioned self-locking
function. For example, in the paths 39, 39’ the section
between the points G and E and, respectively, the section
between the points F’ and E’ could be straight and parallel
to the axis X. Consequently, in this variant, the points H
and A would coincide, and the paths 50, 50’ would be
straight and parallel to the axis X. In this case, the thrust
caused by an attempt to open the door 5 is transferred
by the cart 20 with a single component, orthogonal to the
paths 39, 39’, 50, 50’ (i.e. directed along the axis Z), with-
out any tangential component.
[0072] The transmission 36, 36’ could include a
number of cams different from the one indicated, for ex-
ample the slot 48, 48’ and the roller 51, 51’ could be
absent. Moreover, the structure 10a could be coupled to
the structure 8a by means of a coupling device different
from the crossbar 11, but always such as to allow move-
ment on a horizontal plane. Finally, the door 5 could have
only one leaf, for example identical to the leaf 6, and/or
be used in a field other than the vehicle field.

Claims

1. A door opening mechanism (8), in particular for pub-
lic transport vehicles, the mechanism comprising:

- a supporting structure (8a);
- a support member (20) designed to carry a leaf

9 10 
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(6) of a door (5);
- coupling means (13, 11, 22) that couple said
support member (20) to said supporting struc-
ture (8a) so that the support member (20) is mov-
able parallel to a horizontal plane, said plane
being defined by a first and by a second axis (X,
Y) orthogonal to one another;
- a guide (23) fixed with respect to said support-
ing structure (8a), slidingly engaged by said sup-
port member (20) and shaped so as to guide
said support member (20) along a trajectory (24)
on said horizontal plane to open/close said leaf
(6);
- a slider (34) designed to be actuated by an
actuator assembly (9) so as to translate with re-
spect to said supporting structure (8a) along said
first axis (X) between a first end-of-stroke posi-
tion, corresponding to a closed leaf condition,
and a second end-of-stroke position, corre-
sponding to an open leaf condition; and
- transmission means (36; 36’) that couple said
slider (34) to said support member (20) so that
a translation of said slider (34) corresponds to
a movement of said support member (20) along
said trajectory (24);

characterised in that said transmission means (36;
36’) comprise a first cam (37; 37’) carried by a first
element defined by one of either said support mem-
ber (20) and said slider (34), and a first follower (46;
46’) engaging said first cam (37; 37’) and carried by
a second element defined by the other of either said
support member (20) and said slider (34); said first
cam (37; 37’) being shaped so as to prevent said
slider (34) from translating towards the second end-
of-stroke position, when said slider (34) is arranged
in the first end-of-stroke position and said support
member (20) receives a force directed parallel to said
second axis (Z).

2. The mechanism according to claim 1, characterised
in that said slider (34) does not engage said guide
(23).

3. The mechanism according to claim 1 or 2, charac-
terised in that said slider (34) is coupled to said
supporting structure (8a) so as to be able to translate
only parallel to said first axis (X).

4. The mechanism according to claim 2, characterised
in that it comprises a straight guide (35) fixed to said
supporting structure (8a); said slider (34) being slid-
ingly coupled to said straight guide (35).

5. The mechanism according to any one of the preced-
ing claims, characterised in that said coupling
means comprise a crossbar (11) movable with re-
spect to said supporting structure (8a) along said

second axis (Z); said support member (20) compris-
ing a cart slidingly coupled to said crossbar (11)
along said first axis (X).

6. The mechanism according to any one of the preced-
ing claims, characterised in that said trajectory (24)
comprises:

- a first end point (A) corresponding to an inter-
mediate position of said slider (34), arranged be-
tween said first and second end-of-stroke posi-
tions;
- a second end point (C) corresponding to the
second end-of-stroke position of said slider (34);
- a closed leaf point (H) corresponding to said
first end-of-stroke position;

said first cam (37; 37’) comprising a locking section
(41) shaped so as to prevent said slider (34) from
translating towards said second end-of-stroke posi-
tion when said slider (34) is arranged between said
first end-of-stroke position and said intermediate po-
sition and said support member (20) receives a force
directed parallel to said second axis (Z).

7. The mechanism according to claim 6, characterised
in that said closed leaf point (H) coincides with said
first end point (A).

8. The mechanism according to claim 6, characterised
in that said closed leaf point (H) is arranged in an
intermediate position between said first and second
end points (A, C); said locking section being shaped
so as to force said support member (20) to move
between said closed leaf point (H) and said first end
point (A), when said slider (34) is translated between
the first end-of-stroke position and the intermediate
position.

9. The mechanism according to claim 7 or 8, charac-
terised in that said closed leaf point (H) is arranged
in an intermediate position between said first and
second end points (A, C); said first cam (37; 37’)
comprising an elbow-shaped section (40) having a
dead point (D), from which said locking section (41)
extends; said follower occupying said dead point (D)
when said slider (34) is arranged in the intermediate
position.

10. The mechanism according to any one of the claims
from 6 to 9, characterised in that said transmission
means (36; 36’) further comprise:

- a second cam (48; 48’) parallel to said locking
section and carried by said first element; and
- a second follower (51, 51’) carried by said sec-
ond element (46; 46’) and slidingly engaging
said second cam (48; 48’) when said slider (34)

11 12 
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is arranged and/or slides between a first end-of-
stroke position and the intermediate position.
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