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(54) Driving device for sliding doors

(57)  The driving device for sliding doors, comprising
a rack (1) integral with the sliding door, a driving pinion
(2) engaged with said rack (1) driven by a motor (3) in-
tegral with said pinion (2), that is vertically movable, and
itis characterised in that the pinion (2) or the motor (3)
are linked with a spring (4) that presses said pinion (2)
against the rack (1), engaging the pinion (2) with the rack
(1).

It permits to guarantee a pressure engagement of
the pinion with the rack and permits to absorb the irreg-
ularities in the height of the rack, permitting therefore the
fixation of the rack to the sliding door to be carried out at
the factory, that guarantees a better quality and a de-
crease of the cost, because the final adjustment is not
carried out at the building site.
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Description

[0001] The presentinvention refers to a driving device
for sliding doors, of the kind including a rack and a pinion.

BACKGROUND OF THE INVENTION

[0002] Driving devices for sliding doors are known,
which are used to drive laterally a door that rests against
arail, and comprising a rack fixed to the door and a pinion
driven by a motor, generally integral with the floor and
by a clutch system permitting to place the pinion out of
mesh for e.g. to permit the manual driving of the door.
[0003] However, this configuration presents the draw-
back that the rack must be fixed to the door at the same
building site, once the rail is installed. This is because
the regularity and linearity of the rail against which the
sliding door slides determines the optimal position of the
rack of the door.

[0004] On the other hand, even though an adjust of
the installation at the building site is carried out, this does
not permit to adapt completely the rack to the irregulari-
ties because it is rigid and it only permits a height and
inclination adjustment.

[0005] Thislack of adjustmentgivesrise in a shortterm
irregularities in the advancement of the door, and in a
long term, a wear of the components of the mechanism,
especially the meshing teeth and the motor shaft, be-
cause of the stresses created between the pinion and
the rack.

[0006] A solution to this drawback is to permit the pin-
ion to move in a vertical sense following the rack in a
vertical sense, adapting it therefore to the irregularities
of the floor.

[0007] Specifically, a solution available in the market
is a motor-pinion assembly mounted on a box that can
swing about an horizontal axis and orthogonal to the di-
rection of the rack, the motor-pinion assembly being off-
set with respect to the axis, so that it can move in the
vertical direction. As the preferred arrangement of the
racks in sliding doors is with the teeth oriented down-
wardly, forcing to place the pinion under the rack, this
kind of mechanisms also comprise a wheel placed at the
height of the pinion at the other side of the rack and in-
tegral with the motor-pinion assembly, and whose end is
to guarantee that the pinion follows the rack. This wheel
is detachable, so that it permits to disengage the pinion,
such as it is required in this devices.

[0008] However, this configuration, even though has
advantages because of its simplicity because it acts by
gravity, has the drawback that the entire box is rotated,
and therefore, it does not permit e.g. to engage to it com-
plementary systems of sliding doors, such as a detection
system with infrared photocells.

[0009] Therefore, itis apparent the need to provide an
enhanced driving device of sliding doors solving said
drawbacks.
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DESCRIPTION OF THE INVENTION

[0010] With the driving device for sliding doors object
of the invention said drawbacks are solved, presenting
other advantages that will be described hereinafter.
[0011] The driving device for sliding doors object of the
invention comprises a rack integral with the sliding door,
a driving pinion engaged with the rack driven by a motor
integral with the pinion, which is vertically movable, and
itis characterised in that the pinion or the motor are linked
to a spring that presses the pinion against the rack, so
that it is engaged with the rack.

[0012] This tracking system guarantees the pressure
engagement of the pinion with the rack and permits to
absorb the irregularities of the height of the rack, permit-
ting therefore the fixation of the rack to the sliding door
to be carried out at the factory, which guarantees an en-
hanced quality and a decrease of the costs because the
final adjustment is not carried out at the building site.
[0013] Preferably, the device of the invention compris-
es a substantially vertical guide along which the motor
or the pinion, or the motor-pinion assembly, can slide, so
that the motor-pinion assembly is forced to be moved
vertically that necessary to absorb the advancement ir-
regularities.

[0014] Advantageously, the spring is placed substan-
tially in a vertical direction and it is a tensile spring, which
guarantees a greater stability of the system.

[0015] More preferably, the device object of the inven-
tion comprises means to place the other end of the spring
at least at two different heights, so that in a first position
the pinion presses against the rack and in a second po-
sition the pinion is disengaged, providing a disengaging
system that permits to install more comfortably the device
or to drive manually the door if it is needed.

[0016] More advantageously, the device comprises a
rod placed inside the spring and has a length slightly
lower than it, so that the rod presses the pinion to the
disengagement position.

[0017] The end of this rod is to reduce the decrease
of the elongation of the spring when it is disengaged,
because the spring, as exerts a considerable force on
the rack and also holds the motor-pinion assembly, has
a considerable elongation when itis engaged, and there-
fore, if there is no rod, it would be necessary a consider-
able height difference between both positions, which
would be detrimental for the compactness of the assem-
bly.

[0018] Even more preferably, the device comprises a
pin integral with the spring and placed at the other side
of the rack, i.e. at the opposed part of the pinion, so that
it prevents the disengaging of the pinion when the end
of the spring is in said first position and in that said pin
is removed when the end of the spring is in said second
position.

[0019] This pin, when the sliding door is blocked or
when an excessive force is applied to the engaged teeth,
prevents the motor to be disengaged and its revolution
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counter to provide an erroneous position of the mecha-
nism.

[0020] Preferably, the means to place the other end of
the spring at least at two heights comprises a cam whose
end is linked with said other end of the spring, said cam
being integral with a gear that meshes with another gear
integral with a driving lever, providing therefore a simple
system for disengaging the device.

[0021] Furthermore, the device of the invention is
housed inside a substantially rectangular box and the
lever, in its engagement position, is part of the box, pro-
viding a compact and easy to assemble device.

[0022] Advantageously, said motor comprises a rotat-
able position reader connected to control means. There-
fore, with the rotatable position reader it is possible to
know at each moment where is the door and thus there
are not necessary end stroke detectors in the door. Fur-
thermore, thanks to the position reader it is possible to
control the force and prevent accidents in a person or
object.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] To permit the understanding of what has been
explained some drawings are attached in which, dia-
grammatically and only as a non-limitative example, a
practical case of embodiment of the driving device for
sliding doors object of the invention is shown, in which:

Fig. 1 is a vertical section of the device of the inven-
tion when the pinion and the rack are engaged;
Fig. 2 is a vertical section of the invention when the
pinion and the rack are not engaged;

Fig. 3 is a perspective view of the device of the in-
vention when the pinion and the rack are engaged;
Fig. 4 is a perspective view of the device of the in-
vention when the pinion and the rack are not en-
gaged;

Fig. 5 is a vertical section of the device of the inven-
tion when the pinion and the rack are engaged;
Fig. 6 is a vertical section of the device of the inven-
tion when the pinion and the rack are not engaged;
Fig. 7 is a frontal view of the device of the invention
when the pinion and the rack are not engaged in
which the position of the pin is shown; and

Fig. 8 is a frontal view of the device of the invention
when the pinion and the rack are engaged in which
the position of the pin is shown.

DESCRIPTION OF A PREFERRED EMBODIMENT

[0024] According to a preferred embodiment of the in-
vention, and it is shown in Figs. 1 to 4, the driving device
for sliding doors of the invention comprises a rack 1 in-
tegral with the sliding door (not shown), a driving pinion
2 engaged with said rack driven by a motor 3 integral
with said pinion, which can be vertically moved, and in
which the pinion 2 or the motor 3, of the motor-pinion

10

15

20

25

30

35

40

45

50

55

assembly, are linked with a spring 4 that presses said
pinion 2 against the rack 1, engaging the pinion 2 with
the rack 1, so that when the rack 1 moves along a direc-
tion perpendicular with respect to the representation
plane, the pinion 2 can move vertically always in contact
with the rack 1 by the spring 4, which presses it against
the rack 1.

[0025] It must be pointed out that the teeth of said pin-
ion 2 are suitably sized to obtain more fit and to decrease
the possibility of a break of a teeth if the door abuts with
any obstacle.

[0026] To guarantee that the motor 3 and pinion 2 as-
sembly is a stable position and it only moves in the inter-
est position, i.e. vertical direction, the device comprises
a substantially vertical guide (not shown), which is sub-
stantially aligned with the spring 4, which is driven so that
the pinion-motor assembly slides upwardly thanks to the
guide up to a position in which it engages with the rack 1.
[0027] To disengage the rack from the pinion, e.g. to
drive manually the door because of e.g. a fault in the
electric energy supply or any other cause, the device
comprises a cam 5 that permits to place the upper end
of the spring 7 between two positions, corresponding one
of them to a position such as the spring remains tighten-
ing enough so that the force of the pinion 2 on the rack
1 is enough to drive the rack 1, and therefore the door,
in movement, and corresponding the other to a situation
in which the pinion 1 is disengaged.

[0028] As the vertical force that the pinion must exert
on the rack is considerable, the spring, in the engaging
position, is very tightened, so that it would be necessary
a distance between the other two positions of the upper
end 7 of the spring 4, that would involve a cam 5 with
great dimensions that would be detrimental for the opti-
mal dimensions and the compactness of the device.
[0029] To solve this drawback, the device comprises
arod 8 placed inside the spring 4, so that when the spring
4 reduces its working length in a length with respect to
the variations of the height provided of the rack 1, the
pinion 2 can be disengaged from the rack without chang-
ing so much the elongation of the spring 4.

[0030] Furthermore, according to a preferred embod-
iment of the invention and as it is shown in Figs. 5 to 8,
the device comprises a pin 9, cinematically linked with
the cam 5 so that when it is in the engaging position, the
pin 9 is above the motor-pinion assembly and in front the
pinion 2 at the other side of the rack 1, so that the rack
is placed between both and, in the case of a jamming of
the rack 1, the pin 9 prevents the rotation of the pinion 2
not dragging the rack 1, preventing therefore the rotation
counter of the motor to provide an erroneous information
and preventing also the uncomfortable creaking that is
produced when the pinion 2 slips on the rack 1.

[0031] The kinematical link between the cam and the
pin can be carried out with a horizontal guide of the pinion
placed in the wall of the box and a sliding guide that can
slide by the spring, so that the swinging of the spring
drives the movement of the pin, as it can be seen in Figs.
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5 and 6.

[0032] Furthermore, said pin 9 is adjustable in height
to be adapted to different models of racks where the de-
vice of the present invention can be mounted.

[0033] Whenthe cam5isplacedinthe disengagement
position, the pin 9 is retracted so that the pinion 2 can be
lowered, as it can be seen in Figs. 6 and 7.

[0034] The driving of the cam by the user is carried out
by a lever 10 integral with a gear 11 that meshes with
another gear 12 integral with the cam 5, having said gear
a radius relation that permits a comfortable driving by the
user.

[0035] Furthermore, the device of the invention is
housed inside a box 13, formed partially by the disen-
gaging lever 10, so that the assembly is provided in a
compact format to make the installation easier.

[0036] Advantageously, said motor 3 comprises a ro-
tatable position reader, usually known in the art as "en-
coder", connected to electronic control means (not
shown) to control always the position of the door and
prevent therefore possible accidents, because it is pos-
sible to control also always the presence of an obstacle
during the operation of the door.

[0037] Even though reference is made to a specific
embodiment of the invention, it is apparent for a person
skilled in the art that the disclosed device is susceptible
of numerous variations and modifications, and that all
the details cited can be substituted by other technically
equivalent ones, without departing from the scope of pro-
tection defined by the attached claims.

Claims

1. Driving device for sliding doors, comprising a rack
(1) integral with the sliding door, a driving pinion (2)
engaged with said rack (1) driven by a motor (3) in-
tegral with said pinion (2), that is vertically movable,
characterised in that the pinion (2) or the motor (3)
are linked with a spring (4) that presses said pinion
(2) against the rack (1), engaging the pinion (2) with
the rack (1).

2. Device according to claim 1, characterised in that
it comprises a substantially vertical guide along
which the motor (3) or the pinion (2) can slide.

3. Device according to claim 1, characterised in that
the spring (4) is placed substantially in a vertical di-
rection and in that it is a tensile spring.

4. Device according to claim 1, characterised in that
it comprises means (5) to place the other end of the
spring (7) at least at two different heights, so that in
afirst position the pinion (2) presses against the rack
(1) and in a second position the pinion (2) is disen-
gaged.
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5. Device according to claim 1, characterised in that
it comprises a rod (8) placed inside said spring (4)
and with a length slightly lower than the length of the
spring, so that said rod (8) presses the pinion (2)
towards said disengaging position.

6. Device according to claim 2, characterised in that
it comprises a pin (9) integral with the spring (4) and
placed atthe other side of the rack (1), in the opposed
part of the pinion (2), so that it prevents the disen-
gagement of the pinion (2) when the end of the spring
(7) is in said first position and in that said pin (9) is
removed when the end of the spring (7) is in said
second position.

7. Device according to claim 4, characterised in that
said means to place the other end of the spring (7)
at least in two heights comprises a cam (5) whose
end is linked to said other end of the spring (7).

8. Device according to claim 7, characterised in that
said cam (5) is integral with a gear (11) and in that
said gear (11) meshes with another gear (12) integral
with a driving lever (10).

9. Device according to claim 1, characterised in that
it is housed inside a substantially rectangular box
(13).

10. Device according to claim 9, characterised in that
said lever (10), in the engagement position, is part
of the box (13).

11. Device according to claim 1, characterised in that
said motor (3) comprises a rotatable position reader
connected to control means.
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