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(54) MECHANISM FOR ACTUATING SLIDING DOORS

(57) It comprises a carriage (1), meant to be at-
tached to one of the edges of the door and following the
same trajectory as it, which carriage may travel by
means of rollers along a support rail (7), which incorpo-
rates, suitably attached to its ends, the ends of a toothed
belt (3) which passes through a set of rolls (4-5-5')
mounted on a support (6) that is joined to the support
rail (7), one of which rolls (4) receives the motion of an
electric motor (9) which is also mounted on the support

(6), so that a rotation in one sense of the rotor of the
motor (9) will cause a motion in one sense of the car-
riage (1), and therefore of the door connected to it, and
vice versa. A movable arm (12) mounted on the support
(6) causes the door to lock in its final closed position, as
it locks in a housing (14) of the carriage (1), which car-
riage can be released from this locked position automat-
ically by the rotation of the stator of the motor (9), or
manually with the aid of a cam (15), both of which act
on the arm (12).
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Description

OBJECT OF THE INVENTION

[0001] The present invention relates to a mechanism
specifically designed to mobilise sliding doors, and par-
ticularly well suited for use in railroad car doors, but also
useful in any other situation in which a sliding door must
be operated remotely, both for opening or closing it,
which also requires a closed position that is stable
against manual and unauthorised operations on said
door, but allows a manual actuation in an emergency
situation, such as in the event of a power failure of the
motor or a failure in the motor itself.

BACKGROUND OF THE INVENTION

[0002] Within the preferred scope of application of the
invention, that of railroad cars and the like, the use of
sliding doors is known, in some cases with hydraulic or
pneumatic drive systems and in others with electrical
drive systems.
[0003] In this last sense are known sliding doors
which are provided with a rack, on which through a suit-
able gear acts the shaft of an electric motor which, aided
by ends of stroke generates the specific required mo-
tions for moving the door.
[0004] This type of transmission is excessively rigid,
so that it is the motor itself in a resting situation which
operates simultaneously as a locking element for the
door both when it is open and closed, so that in the event
of a power failure the door is immobilised in whichever
position it may be, and it is necessary to resort to com-
plex and expensive mechanisms to manually uncouple
it and, for example, open the door such as in an emer-
gency situation.

DESCRIPTION OF THE INVENTION

[0005] The mechanism taught by the invention be-
longs to the type which employ an electric motor as the
driving means and solves the aforementioned problems
to a full satisfaction, so that by means of a simple and
effective structure it allows in addition to an optimal
opening and closing of the door, to perfectly lock it in its
closed position and the possibility of a manual opening
in an extremely simple and quick manner, such as by
actuating a simple handle suitably provided for such pur-
pose.
[0006] For this purpose and more specifically, the
mechanism disclosed comprises a carriage which is at-
tached to one of the edges of the door, preferably to its
top edge, which carriage slides along a support rail with
suitable rolling means such as adequately distributed
rollers, and which carriage incorporates joined to its
ends a toothed belt which passes through a set of three
rolls, one of which is a drive roll and the other two tension
rolls, with all three mounted on a support fixed on the

aforementioned support rail, and as the latter joined to
the fixed structure of the railroad car, with the drive roll
receiving the motion in either sense for the longitudinal
displacement of the door, also in either sense, by means
of a motor also mounted on the support, all of this so
that the actuation of said motor results in a longitudinal
displacement of the toothed belt on the aforementioned
support with the resulting and parallel displacement of
the door connected to it.
[0007] In accordance with the characteristics of the in-
vention, the motor stator is mounted so that it is free to
rotate on said support and is provided with an actuator
that moves within a slit of an arm which ends in a roller,
with this roller capable of inserting in a housing previ-
ously established for this purpose in the carriage, caus-
ing the automatic locking of said carriage when it and
the associated door reach the closed position, and so
that in this end position the door cannot be manually
opened as it is locked on the support; this situation is
automatically changed to an unlocked position when the
electric motor is actuated, as when its rotor is locked its
stator turns and thereby acts through its actuator on the
aforementioned arm, extracting the operational end of
the arm from its housing and unlocking the carriage, so
that the rotor is also released and may carry out the
opening manoeuvre.
[0008] Finally, and in accordance with another char-
acteristic of the invention, together with the aforemen-
tioned actuator associated to the motor stator is a cam
which can also carry the arm to its unlocked position.
This cam is mounted so that it may swivel on the support
and can be actuated against the action of a spring from
any suitable position, such as with a handle connected
to the cam by a transmission cable, which handle only
maintains the door unlocked while it is actuated, so that
the door itself must be simultaneously acted upon in or-
der to open it manually.

DESCRIPTION OF THE DRAWINGS

[0009] The present description of the invention and
the characteristics thereof will be made clearer in view
of the accompanying drawings of a preferred embodi-
ment, where for purposes of illustration only and not
meant as a definition of the limits of the invention the
following is shown:

Figure 1 shows a schematic plan view of a sliding
door provided with the door driving mechanism
which is the object of the present invention.

Figure 2 shows, also in a plan view, a partial and
enlarged detail of the previous figure.

Figure 3 shows a cross sectional detail of the as-
sembly of Figure 1, along the line A-B of said figure.

Figure 4 shows a further cross sectional detail of
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the assembly of Figure 1, now along the line C-D of
said figure.

Figure 5 shows, finally, a plan view detail of the sup-
port for the motor assembly, without the cover, so
that the position of the drive and tension rolls can
be seen clearly.

PREFERRED EMBODIMENT OF THE INVENTION

[0010] In view of the aforementioned figures the door
driving mechanism disclosed by the invention can be
seen to comprise a carriage (1), which in the chosen
embodiment follows a curved configuration, as it is de-
signed for a circular door, but which may have a straight
configuration when provided for a straight door, and
which may be also coupled to a horizontal or vertical
edge of the door depending on the type of drive intend-
ed, which carriage (1) in any case and with the aid of
end bindings (2) receives and is joined to the ends of a
toothed belt (3) which in its path, which is clearly parallel
to that of the carriage (1), passes through a set of three
rolls, specifically a drive roll (4) toothed in correspond-
ence with the belt and a pair of tension rolls (5-5') which
define bends in the path of the toothed belt (3) to achieve
a full adaptation of this path to the drive roller (4) and
thereby ideal transmission conditions, as can be seen
in Figure 5.
[0011] These rolls (4) and (5) are mounted on a sup-
port (6) which is in turn joined to a support rail (7) that,
having the same configuration as the carriage (1), that
is curved in the embodiment example shown in the fig-
ures or straight in other cases, allows the motion of the
carriage (1) suspended from it by rollers (8) preferably
aided by bearings.
[0012] The drive roll (4) receives the motion from a
drive unit (9) which includes an electric motor, also
mounted on the support (6) so that the rotation in one
sense of the aforementioned motor (9) causes the mo-
tion of the door associated to the carriage (1) in one
sense, and vice versa.
[0013] The motor (9) is mounted on the support (6) so
that its stator, also corresponding to the label (9), can
turn about its rotor when the latter is locked, with said
stator (9) being provided with an actuator (10) which
through a slit (11) made in the arm (12) acts on this arm
(12), which is in turn provided in its free end with a roller
(13) on which slides the carriage (1), but with this car-
riage having a housing (14) which is operationally
placed opposite the arm (12) in the end closed position
of the door, in which position the roller (13) and therefore
the end of the arm (12) locks in the housing (14), block-
ing the mechanism and therefore preventing a manual
opening of the door. However, this locked position is re-
leased automatically when the motor (9) is actuated as
since its rotor is immobilised in this position by the
toothed roll (4) the stator (9) will rotate, so that the ac-
tuator (10) associated to the latter will pull axially on the

arm (12), releasing it from the carriage (1), at which time
the motor rotor is released and the door opening oper-
ation begins.
[0014] Furthermore, this unlocking operation may be
performed manually, such as in an emergency situation
in which the motor (9) has lost its power supply, for which
the actuator (10) associated to the stator of the motor
(9) is connected to a cam (15) mounted so that it may
swivel on the support (6) and which may be moved to-
wards the actuator (10) against the action of a spring
(16), so that the cam (15) can longitudinally displace the
arm (12) towards its unlocked position when its free end
(17) is acted upon by any suitable means, such as with
the aid of a cable and a handle operationally established
for such purpose.

Claims

1. Driving mechanism for sliding doors, particularly
applicable to railroad cars and other cases which
require an automatic and remote operation of the
doors and a locked position of the closed door, of
the type which incorporate as the driving means an
electric motor, characterised in that it comprises
a carriage (1) meant to be attached to one of the
edges of the door which is to be mobilised, and with
a configuration in accordance with the shape of the
edge of said door, which carriage (1) by means of
rollers (8) can travel along a support rail (7), which
has a like configuration and is suitably joined to the
fixed part of the railroad car on which the door must
slide, having the special characteristic that fixed to
the ends of said carriage (1) are the ends of a
toothed belt (3) which follows the same path as the
carriage and which passes through a set of rolls
(4-5-5') operationally established on a support (6)
that is suitably joined to the support rail (7), so that
one of these rolls (4) is a drive roll which receives
the motion from a motor unit (9) mounted on said
support (6), while the other two rolls (5-5') act as
tensioning means for the toothed belt (3).

2. Driving mechanism for sliding doors, as claimed in
claim 1, characterised in that on the support (6),
in correspondence with the end of the motor (9) op-
posite the area where the rollers (4-5) are provided,
is mounted an arm (6) which ends in a roller (13)
that may travel along the lateral surface of the car-
riage (1) and which by the action of a spring (16)
tends to move towards a locked position inside a
housing (14) that is operationally provided in said
carriage, which is left opposite the roller (13) in the
end closed position of the door, resulting in an au-
tomatic locking of said door when this position is
reached.

3. Driving mechanism for sliding doors, as claimed in
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claim 2, characterised in that the stator (9) of the
electric motor is mounted so that it may swivel about
the support (6) and incorporates an actuator (10)
that moves within a slit (11) of the arm (12), so that
when the door opening operation begins, that is,
when the electric motor (9) is powered and as its
rotor is locked by the drive roll (4), the stator of the
motor (9) will turn and the arm (12) will move longi-
tudinally towards its unlocked position by means of
the aforementioned actuator (10).

4. Driving mechanism for sliding doors, as claimed in
claims 2 and 3, characterised in that on the sup-
port (6) is mounted a cam (15) so that it may swivel,
which can be manually actuated by any suitable
means against the action of the spring (16), which
cam (15) acts on the actuator (10) associated to the
stator of the motor (9) and therefore on the arm (12)
itself, in order to release it in the event of a failure
of the electric motor (9) .
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