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(54) RETAINING DEVICE FOR A DOOR CLOSURE SYSTEM

(57) The invention relates to a retaining device which
is intended to slow-down the closing of a door that has
been left open. The invention is characterised in that
the device comprises an oil-hydraulic cylinder (1), the
rear end of which is articulated with a support (8) that is
solidly connected to a vertical section (7) whereat the
door (11) is connected using hinges (6). In addition, an
end section of a rod (2) is equipped with an end piece

(9) that is articulated with another support (10) which is
fixed to the door (11), The invention also comprises at
least one communication conduit between the two cham-
bers (14 and 15) of the cylinder (1) and means for regu-
lating the passage of fluid essentially from the front cham-
ber (14) to the rear chamber (15) as the door closes. The
rear chamber houses a main spring which compresses
when the door is opened, such as to build up tension that
is released as the door closes.
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Description

OBJECT OF THE INVENTION

[0001] As stated in the title of this descriptive specifi-
cation, the present invention relates to a retaining device
for a door closure system which has as its aim above all
to slow down the closure of the door as well as make it
gentler in order to prevent it hitting against the frame and
also guarantee the closure of said door. It defines a re-
taining system for door closure with lateral action that
functions correctly.
[0002] It is applicable to doors which do not have a
frame in the upper part, and its use can be extended to
any kind of door with an upper portion of frame or without
such. It is particularly applicable to community doors of
great width.

PRIOR ART OF THE INVENTION

[0003] The doors of buildings that give out into the
street and, in general, the doors of buildings of private
estates and communities currently incorporate a device
associated with the respective door and the upper part
of the frame.
[0004] This device has the task above all of closing the
door passively and also of slowing down the final closure
thereof in order to avoid noises and blows.
[0005] Said device generally comprises a spring
housed in a casing, which is tensed via an articulated
arm when the door is opened. The accumulated tension
of this spring during the opening facilitates the closure of
the door afterwards, slowing it down thanks to the choking
of a fluid when it passes through a valve incorporated
inside the casing.
[0006] One drawback of these devices is that they re-
quire a piece in the upper part of the door for fixing the
articulated arm and it is sometimes not possible to incor-
porate that piece or it is very difficult to do so. When the
upper piece is not incorporated, another kind of device
is then fitted where the door is hinged.
[0007] These novel devices incorporate a direct action
spring without retention during closure of the door, in such
a way that if the spring is tensed too much in order to
ensure closure then blows and noises are produced at
the end of closing the door, and if the tension is not suf-
ficient, the door remains open. Even if a fine adjustment
is carried out to the tension of the spring, it can happen
that it sometimes closes and other times not.

DESCRIPTION OF THE INVENTION

[0008] The retaining device for door closure systems
constituting the object of the invention is defined on the
basis of an oil-hydraulic cylinder with an interior piston
integral with a rod protruding from the front end of the
cylinder, said piston separating two chambers, a front
one where a main helical spring is housed tending to

push the piston towards the front and a rear chamber,
the piston including at least one joint that is in contact
with the inner face of the cylinder in order to ensure the
sealing between the two chamber.
[0009] It is characterised in principle in that the piston
incorporates a one-way valve with a control mechanism
which permits the fluid to pass easily in one direction but
blocks it in the opposite direction.
[0010] The rear end of the cylinder is coupled in an
articulated fashion to a rear support integral with a vertical
section where a door is coupled by means of the respec-
tive hinges, while an end section of the rod has an end
piece for coupling, also in an articulated fashion, to a
forward support fixed to the door, its position being able
to be adjusted in the axial direction.
[0011] With this arrangement that is described, when
we open the door after having released its bolt or other
door mechanism from its securing, the plunger is dis-
placed towards the rear against the resistance of the main
spring. In turn, during this opening, the fluid in the rear
chamber passes to the front chamber without any resist-
ance being offered through the one-way valve of the
plunger or piston, the door thereby successfully being
opened with virtually no effort at all.
[0012] On the other hand, when we release the door,
the tension accumulated in the main spring exerts pres-
sure on the plunger, which becomes displaced forwards,
at the same time as the oil in the front chamber moves
to the rear chamber by means of certain characteristic
circuits with a certain resistance thanks to the incorpo-
ration of some means of regulation associated with those
circuits, with which the action of the helical spring is
slowed down and so too is the door as it moves towards
the closed position, thereby achieving a closure that is
gentle and a retention in two phases with different
speeds.
[0013] The means of regulation for varying the cross-
section for passage of oil in one direction permits us to
vary the speed at which the door closes in each of the
passage circuits for the liquid mentioned above.
[0014] Moreover, connected to the rear chamber is an
elongated cavity where a moving piston is located acting
against the resistance of a smaller spring, a smaller pis-
ton which separates a forward space where just the
spring and a rear space are to be found connected to the
said chamber, with the functioning of the inventive device
slowing down the movement of this smaller piston.
[0015] Means have also been provided for blocking
the door in its maximum opening position. To do this, the
rear end part of the cylinder and the support integral with
the vertical section which supports the door assembly
incorporate a characteristic blocking mechanism which
allows the door to remain open stably when necessary,
for example, during everyday tasks such as bringing in
the shopping and others.
[0016] In another simpler embodiment, the two cham-
bers are connected together by means of a single exterior
conduit in which a valve has been inserted with a control
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mechanism for being able to regulate the passage of oil
between the two chambers, at least in one of the two
directions.
[0017] Considering this latter embodiment, during the
opening of the door, the oil passes from the rear chamber
to the front chamber via the exterior conduit without of-
fering any resistance, thus succeeding in opening the
door without any effort.
[0018] On the other hand, when we release the door,
the tension accumulated in the spring exerts pressure on
the plunger with the joint, displacing them towards the
front, at the same time as the oil in the front chamber
passes to the rear chamber, now with a certain resistance
thanks to the oil-hydraulic regulating mechanism, which
causes the recovery of the piston towards its rest position
due to the action of the helical spring to take place more
slowly, and so too therefore does the movement of the
door towards the closed position, thereby achieving a
gentle closure with retention.
[0019] The said regulating mechanism for varying the
cross-section for passage of oil in one direction permits
us to vary the speed of closure of the door.
[0020] Below, in order to facilitate a better understand-
ing of this specification and forming an integral part there-
of, some figures are attached in which, on an illustrative
rather than limiting basis, the most characteristic details
of the invention have been represented.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021]

Figure 1.- Shows an elevation view of the retention
device for a door closure system, the inventive ob-
ject. It is found in a forward position with the door
closed or on the point of closing.
Figure 2.- Shows a view similar to the above, where
the device is found in a retracted position with the
door open.
Figure 3.- Shows a plan view of the inventive device
applied to the door, in an open position and in another
closed position.
Figures 4 and 5.- Show some plan views essentially
representing a stable blocking mechanism in the
maximum opening position of the door.
Figure 6.- Shows another view of the inventive de-
vice.

DESCRIPTION OF THE PREFERRED FORM OF EM-
BODIMENT

[0022] Considering the numbering adopted in figures
1 to 5, the inventive device comprises an oil-hydraulic
cylinder 1 inside which is fitted a larger piston 3 provided
with a one-way valve 16 which only permits the passage
of fluid in a single direction between the two chambers:
front 14 and rear 15, separated from each other by the
said piston 3. The direction of passage will be from the

rear chamber to the front chamber corresponding to the
opening of the door. During the closure, this one-way
valve becomes blocked 16.
[0023] The larger piston 3 is integral with an elongated
rod 2 which protrudes towards the outside via the front
part of the cylinder 1 and whose end section possesses
a thread 17 to which is coupled an end piece 9 that can
be axially adjusted thanks to said thread 17. By means
of this end piece 9 the rod 2 of the cylinder 1 is coupled
in an articulated fashion to a front support 10 integral with
a cross-piece of the door 11. In another embodiment an
end piece 9’ coupled in the rod 2 is axially adjustable in
the direction thereof by means of an intermediate nut 33
coupled in an end threading of said rod.
[0024] The cylinder 1 possesses a rear end portion 18
in its rear part for coupling in an articulated fashion to
another fixed rear support 8 integral with a vertical section
7 where it is connected to the door by means of hinges 6.
[0025] Moreover, the two chambers 14 and 15 of the
cylinder 1 are connected together by means of two con-
duits or circuits, a larger one 12 and a smaller one 13,
with respective nuts for regulation of the flow 19 and 20
having been inserted between said conduits, and which
control the passage of liquid from the front chamber 14
to the rear chamber 15 which corresponds to the oil of
the door 10 in order to slow it down.
[0026] The closure of the door 11 is done passively by
means of the action of a main spring 4 which is found
within the rear chamber 15, such that during the opening
of the door 11 that spring 4 becomes tensed due to its
length being reduced when the piston 3 and rod 2 are
displaced backwards, while when the closure takes place
the tension accumulated in the spring 4 presses and
pushes against the piston of the cylinder 1 displacing it
towards the front in order to close the door passively.
[0027] The body of the oil-hydraulic cylinder 1 includes
a small piston 5 housed in an elongated cavity connected
via one end to the rear chamber 15, this small piston 5
separating a front space 22 without fluid where a smaller
spring 23 is located and a rear space 21 with fluid which
is connected to the rear chamber 15.
[0028] Thanks to the incorporation of this small piston
5 acting against the resistance of the small spring 23, we
manage to compensate with greater effectiveness the
capacities of the chambers 14 and 15 during the move-
ment of the larger piston 3.
[0029] During the displacement of the larger piston 3
towards the rear (door in the process of opening), the
rear space 21 of the elongated cavity will fill with fluid due
to the increase in its volume against the resistance of the
small spring 23, with the reduction in the volume of the
front space 22 housing the smaller spring 23.
[0030] Evidently, in this process of opening, the larger
spring 4 reduces its length, thereby storing energy, with
the volume of the rear chamber 15 also being reduced.
[0031] On the other hand, the small piston 15 returns
fluid to the rear chamber 15 during closure of the door 11.
[0032] Moreover, provision has also been made for a
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mechanism for keeping the door 11 open stably in its
maximum opening position.
[0033] To achieve this, the rear fixed support 8 incor-
porates a spring 24 and a ball 25 acting against the re-
sistance of that spring, both elements being housed in a
front orifice 26 of the rear support 8, in such a way that
said ball 25 which partially protrudes towards the outside,
is in contact with a rounded end part 27 of the end portion
18 of the cylinder 1. That rounded end part 18 is equidis-
tant from the point of rotation 28 of the cylinder 1 in such
a manner that in the maximum opening position of the
door 11, the ball 25 is located in a recess or notch of that
end part 27 in order to ensure the stable position of max-
imum opening of the door 11.
[0034] In a particular embodiment, the rounded end
part 27 includes a small projecting stud 29 which, during
the opening of the door, causes the door 11 to become
blocked once the stud 29 has exceeded the position of
the ball 25 thanks to the fact that said stud 29 meets up
against a projecting portion of the ball 25.
[0035] Prior to the maximum opening of the door 11
and at the start of closure beginning from the maximum
opening, the stud 29 momentarily introduces the ball 25
towards the inside against the resistance of the spring 24.
[0036] The maximum opening of the door 11 can be
90°, though it can also be greater or less than this angle.
[0037] Figure 6 shows a simpler embodiment in which
the two chambers 14 and 15 are connected by means of
an intermediate conduit 30 and two end bends 21, with
a flow regulator valve 32 having been inserted into that
conduit in order to control the passage of oil from the
front chamber 14 towards the rear chamber 15 which
corresponds to closure of the door 11 in order to slow it
down.

Claims

1. RETAINING DEVICE FOR A DOOR CLOSURE
SYSTEM, which, being essentially destined for slow-
ing down the closure of a door when it is released
after opening, is characterised in that it comprises
an oil-hydraulic cylinder (1) connected in an articu-
lated fashion via its rear end to a support (8) integral
with a vertical section (7) where the door (11) is cou-
pled by means of hinges (6), while in an end section
of the rod (2) it has an end piece coupled in an ar-
ticulated fashion to another support (10) fixed to the
door (11); including at least one communication con-
duit between the two chambers (14 and 15) of the
cylinder (1), furthermore including means for regu-
lating the passage of fluid between the two chambers
(14 and 15) in order to control the fluid, essentially
from the front chamber (14) to the rear chamber (15)
during closure of the door (11), said rear chamber
(15) housing a main spring (4) which is retracted
when the door opens accumulating tension which
will then be released during closure; all this in order

to obtain a gentle closure of the door.

2. RETAINING DEVICE FOR A DOOR CLOSURE
SYSTEM, according to claim 1, characterised in
that it includes two communication conduits (12 and
13) between the two chambers (14 and 15) when
the larger piston (3) is located between the end
mouths of those conduits (12 and 13).

3. RETAINING DEVICE FOR A DOOR CLOSURE
SYSTEM, according to claim 2, characterised in
that the means of flow regulation via the conduits
(12 and 13) essentially consist of some screws (19
and 20) which regulate the cross-section for passage
of these conduits (12 and 13).

4. RETAINING DEVICE FOR A DOOR CLOSURE
SYSTEM, according to any of the above claims,
characterised in that the larger piston (3) incorpo-
rates a one-way valve (16), which essentially permits
the passage of fluid from the rear chamber (15) to
the front chamber (14).

5. RETAINING DEVICE FOR A DOOR CLOSURE
SYSTEM, according to any of the above claims,
characterised in that the body of the oil-hydraulic
cylinder (1) incorporates an elongated cavity where
a smaller piston (5) is located which rests via one of
its faces against a smaller spring (23) housed within
a front space (22) of that elongated cavity, there ex-
isting on the other side of the smaller piston (5) an-
other rear space (21) with fluid which connects with
the rear chamber (15).

6. RETAINING DEVICE FOR A DOOR CLOSURE
SYSTEM, according to any of claims 2 to 5, char-
acterised in that the front exit mouth of the larger
conduit (12) is located in a plane established be-
tween the planes containing the two exit mouths of
the smaller conduit (13), while the rear exit mouth of
the larger conduit (12) is located behind the rear exit
mouth of the smaller conduit (13) at a large distance.

7. RETAINING DEVICE FOR A DOOR CLOSURE
SYSTEM, according to any of the above claims,
characterised in that it incorporates a blocking
mechanism to keep the door (11) open in a stable
position in its maximum opening position.

8. RETAINING DEVICE FOR A DOOR CLOSURE
SYSTEM, according to claim 7, characterised in
that the blocking mechanism is defined starting from
a small spring (24) and a ball (25) both housed in a
front orifice (26) of the rear fixed support (8), said
ball (25) partially protruding to the outside, and at
the same time is in contact with a rounded end part
(27) of the end position (18) equidistant from a point
of rotation (28), said end part (27) having means of
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retention complementary with the ball (25) in order
to ensure the stable position of maximum opening
of the door (11).

9. RETAINING DEVICE FOR A DOOR CLOSURE
SYSTEM, according to claim 8, characterised in
that the means of retention of the end part (27) of
the end portion (18) consists of a projecting stud (29)
which meets up against the ball (25), once it has
been exceeded during the opening of the door (11).

10. RETAINING DEVICE FOR A DOOR CLOSURE
SYSTEM, according to claim 1, characterised in
that it includes a communication conduit (30) where
a flow regulator value (32) has been inserted which
controls the passage of fluid from the front chamber
(14) to the rear chamber (15).

11. RETAINING DEVICE FOR A DOOR CLOSURE
SYSTEM, according to any of the above claims,
characterised in that the end piece (9) is axially
adjustable by means of a threading (17) of the rod
(2) on to which said end piece (9) threads.

12. RETAINING DEVICE FOR A DOOR CLOSURE
SYSTEM, according to any of claims 1 to 10, char-
acterised in that the end piece (9’) coupled in the
rod (2) is axially adjustable in the direction thereof
by means of an intermediate nut (33) coupled in an
end threading of said rod.
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