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(54) Box-like container for electrical actuators for automating doors or windows

(57) A box-like container for electrical actuators for
automating doors or windows, containing internally an
electric motor (14), the associated electronic compo-
nents (15), at least part of a push-pull element (12) for
moving the leaf of the door or window, and a gear train
(16) for reduction and torque transmission. The box-like
container is constituted by two shell portions, a first one
(17) and a second one (18), which form the outer enclo-
sure and have corresponding internal partitions (24),
which when juxtaposed when the shell portions (17, 18)

are closed onto each other, provide a first chamber (20)
for the motor (14), the electronic components (15) and
at least part of the gear train (16), and a second chamber
(21) for at least part of the push-pull element (12), a gas-
ket (23) being interposed between the two shell portions
(17, 18) and being shaped so as to cover the facing per-
imetric edges (17a, 18a) of the two shell portions (17, 18)
and the edges (24a) of the juxtaposed partitions (24)
which divide the first chamber (20) from the second
chamber (21).
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Description

[0001] The presentinvention relates to a box-like con-
tainer for electrical actuators for automating doors or win-
dows.

[0002] Electrical actuators for automating doors or win-
dows, i.e., which allow to open and close automatically
a leaf of a door or window with respect to its casing, are
currently known and widespread.

[0003] These actuators comprise, within a box-like
container which is fixed to the frame of the casing or of
the leaf, an electric motor and a series of gears for re-
duction and transmission of the torque to a push-pull el-
ement, which can be a chain or a bar with a rack.
[0004] The pushelementalsois contained atleast par-
tially within the box-like container, where it engages the
last corresponding gear of the series of reduction and
transmission gears.

[0005] A typical box-like container which has been
used up to now is composed of at least three shell por-
tions: afirst outer shell portion, an intermediate shell por-
tion, and a second outer shell portion.

[0006] The intermediate shell portion coupled to the
first shell portion forms with the latter a first chamber for
accommodating the electric motor, the associated elec-
tronic components for management, and the gear train
for reduction and torque transmission.

[0007] The second outer shell portion, which together
with the first outer shell portion forms the actual outer
box-like enclosure, forms with the intermediate shell por-
tion a second chamber for the push-pull element.
[0008] A sealing gasket is arranged between the first
outer shell portion and the intermediate shell portion in
order to seal the chamber in which the electric motor and
the electronic components are fitted.

[0009] A box-like container such as the one described
has aspects which can be improved.

[0010] Such container is in fact constituted by such
shell portions, each of which has to be provided by mold-
ing, and then mutually assembled with a certain number
of screws, an operation which requires an amount of time
which is proportional to the number of elements to be
assembled and of threaded elements to be screwed.
[0011] The number of components and the complexity
of the assembly inevitably affect the overall production
costs of the container.

[0012] The aim of the present invention is to provide a
box-like container for electrical actuators for automating
doors or windows which has a simplified structure with
respect to known box-like containers.

[0013] Within this aim, an object of the present inven-
tion is to provide a box-like container for electrical actu-
ators for automating doors or windows which is simple
and quick to assemble.

[0014] Another object of the presentinvention is to pro-
vide a box-like container in which the hermetic seal of
the chamber which accommodates the electric motor and
the electronic components is ideal.
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[0015] Another object of the invention is to provide a
box-like container which can be manufactured at lower
costs than known box-like containers.

[0016] Anotherobject of the presentinventionis to pro-
vide a box-like container for electrical actuators for auto-
mating doors or windows which can be manufactured
with known systems and technologies.

[0017] Thisaim and these and other objects, which will
become better apparent hereinafter, are achieved by a
box-like container for electrical actuators for automating
doors or windows, which contains internally an electric
motor, the associated electronic components, at least
part of a push-pull element for moving the leaf of the door
orwindow, and a gear train for reduction and torque trans-
mission, which is interposed between said motor and said
push-pull element, characterized in that it is constituted
by two shell portions which form the outer enclosure and
have corresponding internal partitions, which when jux-
taposed when the shell portions are closed onto each
other, provide a first chamber for the motor, the electronic
components and at least part of the gear train, and a
second chamber for at least part of said push-pull ele-
ment, a gasket being interposed between said two shell
portions and being shaped so as to cover the facing per-
imetric edges of the two shell portions and the edges of
the juxtaposed partitions which divide said first chamber
from said second chamber.

[0018] Further characteristics and advantages of the
invention will become better apparent from the following
detailed description of a preferred but not exclusive em-
bodiment thereof, illustrated by way of non-limiting ex-
ample in the accompanying drawings, wherein:

Figure 1 is a perspective view of a linear actuator
which comprises a box-like container according to
the invention;

Figure 2 is an exploded perspective view of the con-
tainer according to the invention;

Figure 3 is a first sectional view, taken along a lon-
gitudinal plane, of the container according to the in-
vention;

Figure 4 is a second sectional view, taken along the
line IV-IV of Figure 3, of the container according to
the invention;

Figure 5 is a third sectional view, taken along the line
V-V of Figure 3, of the container according to the
invention;

Figure 6 is a sectional view of a detail of the container
according to the invention.

[0019] With reference to the figures, a box-like con-
tainer for electrical actuators for automating doors or win-
dows according to the invention is generally designated
by the reference numeral 10.

[0020] The box-like container 10 is shown by way of
non-limiting example of the invention as a part of a linear
actuator 11 of the type with a bar 12 provided with a rack
13.
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[0021] The container 10 is designed to contain inter-
nally an electric motor 14, the associated electronic com-
ponents 15, part of a push-pull element for moving the
leaf of the door or window, which in the example de-
scribed hereisthe bar 12, and agear train 16 for reduction
and torque transmission, which is interposed between
the motor 14 and the push-pull element, i.e., the bar 12
with the rack 13.

[0022] The box-like container 10 is constituted by two
shell portions 17 and 18.

[0023] The two shell portions, the first one 17 and the
second one 18, form the outer enclosure of the container
10 and are provided with corresponding internal parti-
tions 24, which, juxtaposed with respect to mutually
closed shell portions 17 and 18, provide a first chamber
20 for the motor 14, the electronic components 15 and
at least part of the gear train 16, and a second chamber
21, which contains part of the bar 12, which passes
through it; the bar 12 with the rack 13 which does not
protrude at the front from the actuator 11 and is not in
the second chamber 21 lies inside a tubular container 22
which is fixed to the box-like container 11.

[0024] A gasket23isinterposed between the two shell
portions 17 and 18 and is shaped so as to cover the facing
perimetric edges 17a and 18a of the two shell portions
17 and 18 and the edges 24a of the juxtaposed partitions
24 which divide the first chamber 20 from the second
chamber 21.

[0025] The partitions 24 are substantially flat.

[0026] In particular, in the exemplary embodiment of
the invention described here, the gasket 23 is provided
by a frame-like portion 23a which lies so as to affect the
perimetric edges 17a and 18a of the shell portions 17
and 18, and by an intermediate portion 23b, which ex-
tends from a first side 23c to a second opposite side 23d
ofthe frame 23ain the direction of the length of the gasket
23.

[0027] The intermediate portion 23b is intended to be
interposed, as mentioned, between the edges 24a of the
partitions 24, which in the central region 24b of the con-
tainer 10 are shaped like a circular arc in order to allow
to accommodate the last-but-one gear 25 of the gear
train within the first chamber 20; the last-but-one gear 25
is keyed onto a shaft 26 which passes through the first
chamber 20 and the second chamber 21 and transmits
motiontothelastgear 27, whichis arranged in the second
chamber 21 and engages directly the rack 13 to move
the bar 12.

[0028] At the central region 24b shaped like a circular
arc of the partitions 24, the gasket 23 has a complemen-
tary shaped arc-like portion 23e.

[0029] Each portion of the gasket 23 has two lips in
order to surround the edges 24a of the partitions 24 and
17a of the first shell portion 17, while on the opposite
side, on the perimetric portion 23a, there are grooves for
the correct arrangement of the edges 18a of the second
shell portion 18.

[0030] The hermetic seal of the first chamber 20 with
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respect to the second chamber 21 and with respect to
the outside is ensured by two annular seals, designated
by the reference numerals 28 and 29 respectively.
[0031] The first annular seal 28 is arranged between
a corresponding collar 25a of the last-but-one gear 25
and the complementarily shaped facing edge of the hole
through which the collar 25a faces the second chamber
21;thefirstseal 28 ensures protection of the first chamber
20 against water and moisture which might enter the sec-
ond chamber 21, whichis inevitably open onto the outside
for the passage of the bar 12.

[0032] The second annular seal 29 surrounds the end
of the shaft that lies opposite to the end onto which the
last gear 27 is keyed, and is pressed between a shoulder
30 provided outside the first shell portion 17 and an op-
posite abutment 31 which is formed on a covering ele-
ment 32 which is associated externally with the first shell
portion 17.

[0033] The hermetic seal of the first chamber 20 is
completed by the conical rubber grommet 32 for the pow-
er supply cable 33, which is pressed against the corre-
sponding locking collar 34 on the first shell portion 17 by
an annular lid 35, which together with the edge 35a of its
own hole clamps the grommet 32 against the cable 33.
[0034] In an embodiment of the invention which has
not been shown, the push-pull element can be a chain,
which is designed to wind inside a second suitably con-
toured chamber.

[0035] In practice it has been found that the invention
thus described achieves the intended aim and objects.
[0036] In particular, the present invention provides a
box-like container for electrical actuators for automating
doors or windows which has a simplified structure with
respect to known box-like containers; the container 10
according to the invention is in fact composed of just two
shell portions 17 and 18, instead of three like known con-
tainers, which by being appropriately contoured and with
the interposition of the gasket 23 allow to provide the two
chambers 20 and 21, of which the first chamber 20, with
the motor 14 and the electronic components 15, is her-
metic.

[0037] Justtwo shell portions imply fewer components
to be manufactured, fewer components to be assembled,
fewer threaded elements to be fitted and therefore re-
duced complexity and faster execution during assembly,
with consequent positive effects both on production rate
and on labor costs.

[0038] Further, the box-like container according to the
invention allows to provide a chamber 20 for the motor
and the electronic components which is perfectly hermet-
ic, by way of the refinements constituted by the presence
of the two annular seals 28 and 29 in the points in which
the shaft 26 exits from the first chamber 20.

[0039] Further, the container 10 according to the in-
vention can still be manufactured by molding plastic ma-
terial, but at lower costs than known box-like containers,
since it is composed of just two shell portions, as ex-
plained above.
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[0040] Moreover,the presentinvention provides abox-
like container for electrical actuators for automating doors
or windows which can be manufactured with known sys-
tems and technologies.

[0041] The invention thus conceived is susceptible of
numerous modifications and variations, all of which are
within the scope of the appended claims; all the details
may further be replaced with other technically equivalent
elements.

[0042] In practice, the materials employed, so long as
they are compatible with the specific use, as well as the
dimensions, may be any according to requirements and
to the state of the art.

[0043] Thedisclosuresin Italian Patent Application No.
PD2007A000083 from which this application claims pri-
ority are incorporated herein by reference.

[0044] Where technical features mentioned in any
claim are followed by reference signs, those reference
signs have been included for the sole purpose of increas-
ing the intelligibility of the claims and accordingly such
reference signs do not have any limiting effect on the
interpretation of each element identified by way of exam-
ple by such reference signs.

Claims

1. A box-like container for electrical actuators for auto-
mating doors or windows, containing internally an
electric motor (14), the associated electronic com-
ponents (15), atleast part of a push-pull element (12)
for moving the leaf of the door or window, and a gear
train (16) for reduction and torque transmission,
whichisinterposed between said motor (14) and said
push-pull element (12), said box-like container (10)
being characterized in that it is constituted by two
shell portions, afirst one (17) and a second one (18),
which form the outer enclosure and have corre-
sponding internal partitions (24), which when juxta-
posed when the shell portions (17, 18) are closed
onto each other, provide a first chamber (20) for the
motor (14), the electronic components (15) and at
least part of the gear train (16), and a second cham-
ber (21) for at least part of said push-pull element
(12), a gasket (23) being interposed between said
two shell portions (17, 18) and being shaped so as
to cover the facing perimetric edges (17a, 18a) of
the two shell portions (17, 18) and the edges (24a)
of the juxtaposed partitions (24) which divide said
first chamber (20) from said second chamber (21).

2. The box-like container according to claim 1, char-
acterized in that said push-pull element for moving
the leaf of the door or window is a bar (12) with a
rack (13).

3. The container according to the preceding claims,
characterized in that said partition elements (24,
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24b) are substantially flat.

The container according to the preceding claims,
characterized in that said gasket (23) is provided
by a frame-like portion (23a) which is arranged so
as to affect the perimetric edges (17a, 18a) of the
shell portions (17, 18), and by an intermediate por-
tion (23b) which extends from a first side (23c) to a
second opposite side (23d) of said frame (23a) in
the direction of the length of the gasket (23).

The container according to one or more of the pre-
ceding claims, characterized that said intermediate
portion (23b) is designed to be interposed between
the edges (24a) of the partitions (24), which in the
central region (24b) of the container (10) are shaped
like a circular arc in order to allow the accommoda-
tion of the last-but-one gear (25) of the gear train
inside the first chamber (20).

The container according to one or more of the pre-
ceding claims, characterized in that said last-but-
one gear (25) is keyed onto a shaft (26), which pass-
es through the first chamber (20) and the second
chamber (21) and transmits motion to the last gear
(27), which is arranged in the second chamber (21)
and engages directly the rack (13) to move the bar
(12).

The container according to one or more of the pre-
ceding claims, characterized in that the gasket (23)
has a complementarily shaped arc-like portion (23¢)
at the central circular arc-like region (24b) of the par-
titions (24).

The container according to one or more of the pre-
ceding claims, characterized in that each portion
of the gasket (23) has two lips in order to surround
the edges (24a) of the partitions (24) and the edges
(17a) of the first shell portion (17), while on the op-
posite side, on the perimetric portion (23a), there are
grooves for correctly positioning the edges (18a) of
the second shell portion (18).

The container according to one or more of the pre-
ceding claims, characterized in that the hermetic
seal of the first chamber (20) with respect to the sec-
ond chamber (21) and with respect to the outside is
ensured by two annular seals (28, 29), a first seal
(28) being arranged between a corresponding collar
(25a) of the last-but-one gear (25) and the comple-
mentarily shaped facing edge of the hole through
which said collar (25a) faces the second chamber
(21), said second annular seal (29) surrounding the
end of the shaft (26) which lies opposite the end to
which the last gear (27) is keyed, and is pressed
between a shoulder (30) which is provided outside
the first shell portion (17), and an opposite abutment
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(31) which is formed on a covering element (32)
which is associated externally with respect to the first
shell portion (17).

The container according to one or more of the pre-
ceding claims, characterized in that the hermetic
seal of the first chamber (20) is completed by a con-
ical grommet (32) made of rubber for the power sup-
ply cable (33), which is pressed against the corre-
sponding locking collar (34) on the first shell portion
(17) by an annular cover (35), which together with
the edge (35a) of its hole clamps the grommet (32)
against the cable (33).

The container according to one or more of the pre-
ceding claims, characterized in that said push-pull
element can be a chain which is intended to wind
inside a second chamber.
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