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Description
BACKGROUND ART

[0001] The present invention refers to an automated
opening and closing device for all kinds of doors, gates,
lids, drums, and so on, which includes a protection sys-
tem for keeping users’ limbs from being pinched, as well
as preventing any of the mechanisms that make up the
system itself from breaking. In addition, it offers the pos-
sibility of performing the opening by hand, by means of
a lever and/or pedal, and so on.

[0002] Forexample,itis applicable in the field of waste
management applied to solid urban waste containers.
The invention is exemplified in the present document, in
a non-limiting manner, applied to containers of this kind.
It has to be considered to be applicable to doors of build-
ings, vehicles, and machines and, in general, in any field
where the automatic closing and opening of a cover, door
or gate occurs.

[0003] The word "gate" will be used herein to refer to
any kind of cover, door, drum, gate, etc with one or more
leaves, hinged or sliding.

STATE OF THE ART

[0004] Numerous systems for opening doors, gates,
and all sorts of single- and double-leaf closures are
known in the state of the art. Some are manually oper-
ated, as is common in, for instance, building or vehicle
doors, but others are provided with mechanisms that
move the leaf in rotation or translation. This automatic
movement may run into a safety issue when a user’s limb
is pinched or squeezed. It may likewise have a breakage
problem if opening or closing is not possible due to the
presence of objects or weights that hinder or prevent it.
[0005] For instance, a safety mechanism applied to
doors, comprising a clutch to uncouple the door from its
actuator, is known from US5040331. If the resistance is
high, the clutch comes off and uncouples the mecha-
nisms.

[0006] The mechanism disclosed in EP3299261, ap-
plied to a vehicle, is also interesting. In this case, the
mechanism monitors the power used to turn off the motor.
[0007] Inthecase of containers, the mostcommon sys-
tems are manual, lever-operated, and automatic. All
these systems comprise a gate, often approximately hor-
izontal, that closes automatically by gravity or is closed
automatically by a spring. Therefore, when the user is
putting elements inside or removing elements from the
container, they must keep the gate open to prevent pinch-
ing.

[0008] Some solutions have been defined to prevent
accidents. In one case, the gate remains locked in its
open position until the user closes it. In others, there is
a certain play in the closure that ensures pinching will
not be severe.

[0009] An example of safety system in containers is

10

15

20

25

30

35

40

45

50

55

disclosed in EP2390451. The opening device comprises
a vertical gate and a series of levers connected by means
of an elongated orifice so that play is enabled in the open-
ing direction. Thus, the presence of an object in the path
of the gate (such as the hand of a user) is absorbed by
the orifice and no pinching occurs.

[0010] However, this system is somewhat lacking as
the elongated orifice does not allow the force exerted on
the system to be adjusted, nor does it facilitate the return
to the ideal position of the actuator when the external
opening or closing force disappears.

[0011] The applicantdoes notknow of any otherdevice
with the advantages of the invention.

BRIEF DESCRIPTION OF THE INVENTION

[0012] The invention consists in a device for automatic
opening and closing a gate or the like having a safety
system against pinching and other similar problems.
[0013] The invention provides a complete solution to
the different needs and problems that may arise, such
as, among others:

- It prevents pinching, entrapment, etc., providing a
safe solution for the user.

- It permits the forced closing or locking of the gate,
intentional or accidental, during its automatic open-
ing without damaging the mechanism itself.

- It offers the possibility of automatic and manual
opening (directly or by means of a lever, pedal, etc)
in the same system.

- It works either automatically or manually, always
returning to a rest state suitable for operating again
automatically or manually and without any malad-
justment of the system.

[0014] The opening device is of the type that carries
out the automatic opening of a gate hinged to a base,
fixed or movable, by means of a linear, rotary or other
actuator connected directly to one element and indirectly
to the other. The indirect connection of the actuator is
realised through a system configured to absorb the
movement of the actuator in a first direction of movement
(like opening) if a resistance higher than a predefined
resistance is offered. This predefined resistance will be
higher than that defined by the gate and any other addi-
tional element provided for in the design. In other words,
if the movement is more limited than intended when the
device was designed, the movement in that first direction
will be absorbed. The indirect connection is also config-
ured to decouple the movement of the actuator with re-
gard to the gate and the base in a second, opposite di-
rection of movement. This decoupling is temporary or
reversible.

[0015] This system can be obtained by combining dif-
ferent elements, both shock absorbing elements and el-
ements that facilitate the decoupling, as can be seen, in
a non-limiting manner, in the "Embodiments" section.
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[0016] It is preferred that the gate and the base are
also connected to each other by means of a separate
tensioner. This tensioner helps to define the predefined
resistance, in addition to acting as a shock absorber or
aid for moving the gate in certain cases.

[0017] The device may comprise limit sensors for the
actuator and/or gate. This allows the position of the ac-
tuator to be recalibrated if it is in an improper position.
[0018] The actuator can be commanded by a user
identification system that recognises authorised users.
An electronic lock may also be provided.

[0019] Other embodiments of the invention are de-
scribed below.

DESCRIPTION OF THE DRAWINGS

[0020] A series of figures are provided to facilitate the
understanding of the invention:

Figure 1: Several schematic views of a first embod-
iment of the invention are depicted, showing: A: in
the closed position; B: after automatic opening; C:
with forced opening; and D: with forced closing.

Figure 2: Several schematic views of a second em-
bodiment of the invention are depicted, showing: A:
in the closed position; B: after automatic opening; C:
with forced opening; and D: with forced opening.

Figure 3: Schematic views (A-D) of one way of im-
plementing the embodiment of figure 1 are shown.

Figure 4: Schematic views (A-D) of one way of im-
plementing the embodiment of figure 2 are shown.

Figure 5: Several schematic views of a third embod-
iment of the invention are depicted, showing: A: after
automatic opening; B: in the closed position; C: with
forced closing; and D: with forced opening.

EMBODIMENTS OF THE INVENTION

[0021] This section briefly describes one embodiment
of the invention as an illustrative, non-limiting example
thereof.

[0022] The device depicted in the figures is intended
to permit the safe opening of a cover or gate (1) hinged
to a base (2) by one or more hinges or the like (not ref-
erenced). This embodiment comprises a main element,
which is an actuator (3), in charge of transmitting the
movement necessary for opening and closing the gate
(1). The actuator (3) depicted in Figure 1 is an electric
actuator (3), but may be of another type. This actuator
(3) is fixed directly at one end to the base (2) or to the
gate (1) and indirectly at the other end to the gate (1) or
to the base (2). In the case depicted, the direct union is
with the base (2).

[0023] The indirect connection of the actuator (3) to

10

15

20

25

30

35

40

45

50

55

the gate (1) should allow the absorption of the movement
in a first direction if the resistance offered by the gate (1)
is higher than expected, defined by a predefined physical
resistance. The way to predefine this resistance is by
controlling the power of the actuator, the weight of the
gate (1), and the allowable margin. Thatis, the resistance
can be defined so that the actuator (3) can, for example,
lift a weight of 1-2kg on the gate (1) but not lift a 10kg
weight.

[0024] In the figures, the absorption of the movement
in the first direction is carried out by means of a main
shock absorber (4) disposed between the actuator (3)
and the gate (1). This main shock absorber (4) may be
of the spring, ratchet, clutch, pneumatic cylinder or other
type. The main shock absorber (4) also has to be con-
sidered when estimating the predefined resistance. A
joining part (8) connects the main shock absorber (4) to
the actuator (3).

[0025] The indirect connection should also allow the
disconnection of the movement of the gate (1) with regard
to the actuator (3) in a second direction of movement,
opposite to the first direction. For example, it may corre-
spond to the opening of the gate (1) by manual means,
either directly or by means of a lever and/or a foot pedal,
among others. This disconnection for the second direc-
tion can be done in several ways.

[0026] In the embodiment of Figures 1 and 3, the dis-
connection is carried out between the joining part (8) and
the main shock absorber (4). The joining part (8) has a
longitudinal sleeve inside which the main shock absorber
(4) can slide. Thus, the movement in the second direction
causes the main shock absorber (4) to slide inside the
joining part (8) and the latter does not move, such that
the actuator (3) is not affected by said movement.
[0027] The most practical, non limiting way of realising
the joining part (8) is to dispose the main shock absorber
(4) and the actuator (3) parallel to each other in order to
reduce the effective length.

[0028] In Figures 2 and 4, the function of the joining
part (8) is achieved by means of an elongated hole in the
end of the main shock absorber (4), such that movement
in a second direction, opposite to the first, permits the
movement of the main shock absorber (4) without the
actuator (3) being affected by this movement.

[0029] This way of connecting the actuator (3) to the
gate (1) and the base (2) makes it easier to carry out the
forced closing of the gate (1) and reduces the finger
pinching risk. It also allows the gate (1) to be opened or
closed manually or to be locked in the closed position.
[0030] The preferred device comprises several types
of sensors (7), eg opening and closing sensors which tell
an electronic system (6) the position of the actuator (3),
in particular the limit switches. It will likewise include a
sensor of the position of the gate (1) or cover for com-
paring the position of the actuator (3) with the position of
the gate (1).

[0031] The electronic system (6) orders the opening of
the gate (1) by means of the actuator (3) when an external
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condition is met: the pressing of a button or a lever, the
identification of the user at a card or mobile phone NFC
reader, and so on. The opening may also require the
unlocking of an electronic lock.

[0032] The device may have an independenttensioner
(5) corresponding to a spring, eg of the pneumatic cylin-
der type, joined to both parts, base (2) and gate (1). It
acts as a supplementary closing force if the gate does
not close on its own, eg by gravity or a by means of a
counterweight. In some cases it also acts as a shock
absorber in manual opening operations. This independ-
ent tensioner (5) also has to be considered when esti-
mating the predefined resistance.

[0033] In use, several situations can be encountered
in the case of the preferred embodiment:

Automatic opening: In this case, the electronic system
(6) gives the actuator (3) an order to move, which moves
the gate (1) via the main shock absorber (4) until it opens
all the way. If there is a weight on top of the gate (1) or
if the gate is locked for any reason, the main shock ab-
sorber (4) absorbs all the movement of the actuator (3)
in the first direction and the opening does not take place.
Since the actuator (3) has carried outed its function cor-
rectly, it is not damaged. The independent tensioner (5)
moves synchronously with the other elements.

[0034] Automatic closing: It is also the electronic sys-
tem (6) which orders the actuator (3) to close. If the gate
(1) is locked and cannot be closed, the main shock ab-
sorber (4) slides by means of the joining part (8), without
communicating the movement of the actuator (3) to the
gate (1), and thus absorbs the movement of the actuator
(3) in a second direction. Likewise, it also releases the
movement of the gate (1) from the actuator (3) if an object
is encountered in the path of the gate (1). It thus prevents
a user limb from being pinched. The independent ten-
sioner (5) moves synchronously with the other elements.
[0035] Manual orforced opening: Whenthe useropens
the gate (1) directly by hand or by means of a pedal and/or
a lever, the actuator (3) remains unchanged, it being the
sliding of the main shock absorber (4) inside the joining
part (8) that allows this movement. Once the gate (1) is
released, the independent tensioner (5) carries out or
helps to control the closing.

[0036] Manualorforced closing: If closing is done man-
ually, by gravity or by another kind of force, the actuator
(3) also remains unchanged, the main shock absorber
(4) being the one that allows the motion.

[0037] When the opening or closing has been carried
outin a non-automatic manner, the electronic system (6)
will recognise that the actuator (3) is not in the same
position as the gate (1) thanks to the sensors (7). There-
fore, it will be able to make the corresponding movement
to adjust them. The movement may not be immediate
but take place after a programmed time has elapsed if
the opposite movement is carried out manually or by
means of the independent tensioner (5) within a short
period of time. For example, once the elements or the
rubbish have been put inside the base (2).
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[0038] Figures 2A-2D and 4A-4D show other similar
solutions, where like reference numbers have been used
in the case of like elements, although their disposition is
different. The independent tensioner (5) has not been
depicted in these figures, but may supplement the sys-
tem.

[0039] In this case, the actuator (3) is rotary, whereby
the connection to the gate (1) is made by means of a
connecting rod-crank system in which the joining part (8)
is replaced by an elongated hole.

[0040] Finally, Figures 5A-D show a detail of another
embodiment, with a gate (1) that rotates about a central
axis. In this case, the gate (1) can close on its own, or
otherwise it may require an additional mechanism such
as the independent tensioner (5) (not shown).

[0041] As can be seen in the figures, the absorption of
the movementin the firstdirectionis carried outby means
of a ratchet (4). Said ratchet permits the direct transmis-
sion of the movement of the actuator (3) to the gate (1),
unless there is a resistance to this movement higher than
the predefined. In such case, the ratchet would absorb
the movement of the actuator. On the other hand, the
decoupling of the movement in a second direction, op-
posite to the first, is carried out by means of a radial elon-
gated hole disposed in the joining part (8) between the
actuator (3) and the gate (1).

[0042] The system will comprise a power supply for all
electrical or electronic equipment, such as a mains sock-
et, a solar panel and a battery, or any similar system.

Claims

1. An opening device, of the type that carries out the
automatic opening of a gate (1) hinged to a base (2)
by means of an actuator (3) connected directly to
one of the elements and indirectly to the other ele-
ment, characterised in that the indirect connection
of the actuator (3) is carried out via a system (4,8)
configured for:

absorbing the movement of the actuator (3) in a
first direction of movement against a resistance
greater than the predefined; and

decoupling the movement of the actuator (3)
with regard to the gate (1) or the base in a sec-
ond, opposite direction of movement.

2. Adeviceaccordingto claim 1, characterised in that
the indirect connection is made by means of a main
shock absorber (4) which is configured to absorb the
movement of the actuator (3) in a first direction of
movement, and because the main shock absorber
(4) is capable of decoupling its movement from that
of the actuator (3) in the opposite direction.

3. Adeviceaccordingto claim 2, characterised in that
the actuator (3)is linear and the main shock absorber
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(4) is sliding, guided by means of the joining part (8).

A device according to claim 2, characterised in that
the actuator (3)is rotary and the main shock absorber
(4) is sliding by means of an elongated hole. 5

A device according to claim 1, characterised in that

the actuator (3) is rotary, the indirect connection is
made by means of a ratchet (4) which is configured

to absorb the movement of the actuator (3) in a first 70
direction of movement, and an elongated hole for
decoupling the movement of the actuator (3) in the
opposite direction.

A device according to claim 1, characterised in that 75
it comprises limit sensors (7) of the end of travel of

the actuator (3) and/or the gate (1).

A device according to claim 1, characterised in that
gate (1) and the base (2) are also connected toeach 20

other by means of an independent tensioner (5).

A device according to claim 1, characterised in that

it comprises an electronic lock.
25

A device according to claim 1, characterised in that
it comprises a user identification system.
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