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(54) CHAIN ACTUATOR PARTICULARLY FOR FRAME AND WINDOW CLOSURE SYSTEMS

(57) The invention relates to a chain actuator (10)
particularly for frame and window closing systems, com-
prising:
- a box-shaped body (11), with a mainly longitudinal ex-
tension;
- an operating lever (12) pivotably mounted by means of
pivoting means (13) at one end (11a) of the box-shaped
body (11);
- a rigid push-and-pull chain (14);
- a gearmotor unit (15) configured for the movement of
the rigid chain (14), said gearmotor unit (15) being posi-
tioned in a first internal compartment (16) of said
box-shaped body (11);
- a second internal compartment (17) of said box-shaped
body (11), configured to accommodate said rigid chain
(14) in the folded-up non-operative arrangement;
- a through-opening (18) for the passage of said rigid
chain (14), said through-opening (18) being defined on
said box-shaped body (11);
- a gas spring (19) fastened at a first end (19a) thereof
to said operating lever (12) by means of a first hinge (21)
and, at the second opposite end (19b), to said
box-shaped body (11) by means of a second hinge (22).

A first distance (L10) between said through-opening
(18) and said pivoting means (13) is smaller than a sec-
ond distance (L20) between said second hinge (22) of

said second end (19b) of said gas spring (19) and said
pivoting means (13).
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Description

Technical sector

[0001] The present invention relates to a chain actuator
particularly for frame and window closing systems.

Prior art

[0002] Nowadays, actuators for window units called
"chain actuators" are known.
[0003] In the sector relating to the manufacture of win-
dow units, chain actuators are especially used for actu-
ating window units intended to be placed in positions
which are difficult to access, as in the case, for example,
of skylights.
[0004] A type of chain actuator which is increasingly
more widespread is a chain actuator which comprises:

- a longitudinally extending box-shaped body, which
is normally fixed to an upright or to the upper cross-
piece of a window unit;

- an operating lever which is pivotably mounted by
means of pivoting means at one end of said box-
shaped body, where said operating lever is usually
configured to move the window which is hinged with
the frame;

- a rigid pull-and-push chain, which is configured to
assume an operative, pushing or pulling, extended
arrangement outside the box-shaped body or a non-
operative folded-up arrangement inside the box-
shaped body; the rigid chain is positioned and con-
figured so as to exert a pushing or pulling force on
the operating lever; the rigid chain is fastened at a
first end thereof to the operating lever at a fastening
point and, at a second opposite end, is fastened in-
side the box-shaped body;

- a gearmotor unit configured for the movement of said
rigid chain, said gearmotor unit being positioned in
a first internal compartment of the box-shaped body;

- a second internal compartment of the box-shaped
body, configured to accommodate the rigid chain in
the folded-up non-operative arrangement;

- a through-opening for the passage of the rigid chain,
said through-opening being defined on the said box-
shaped body;

- an auxiliary gas spring, which auxiliary gas spring is
fastened at a first end thereof to the operating lever
by means of a first hinge, and at the second opposite
end to the box-shaped body by means of a second
hinge.

[0005] The gas spring helps maintain the position ac-
quired by the operating lever with respect to the box-
shaped body, opposing any stressing forces resulting
from the window should it in turn be stressed, for exam-
ple, by the wind.
[0006] It is in fact known that the so-called "rigid chain"

is a chain which has links which are connected together
and shaped so as to rotate relative to each other about
a hinging axis, through a small angle, namely each link
is shaped so as to have an end-of-rotation portion which
prevents a following link hinged therewith from rotating
in a direction, for example an anti-clockwise direction,
beyond a certain predefined angle.
[0007] In this way, as the chain gradually extends out-
side of the box-shaped body, each of the links rests on
the following link emerging from the box-shaped body,
so as to be able to mutually support each other and as-
sume a stable aligned configuration, namely "rigid chain"
configuration, which allows the said chain to operate with
a thrusting force, for example so as to support the weight
of a window and keep it in an open position with respect
to a frame.
[0008] Such a chain actuator is configured to extend
or retract the chain so that the at least partial extension
of the chain is followed by a rotation of the window away
from the frame, and the retraction of the chain instead
performs a rotation of the window towards the frame.
[0009] Chain actuators with an auxiliary gas spring, al-
though known and widespread, have a number of as-
pects which are subject to improvement.
[0010] A first aspect is associated with the fact that the
gas spring must be able to exert a pulling force on the
operating lever, when the window is open, so as to keep
the links of the rigid chain pressed, namely compressed,
against each other also in windy weather conditions and
at the same time must have a size such as not to exceed
the dimensions which are normally acceptable for chain
actuators of the known type.
[0011] An example of a chain actuator of the known
type is schematically shown in Figure 1 and is indicated
there overall by the letter A.
[0012] During adaptation to the dimensions of the gas
spring B, the rigid chain C is normally positioned so that:

- the distance L1 between the through-opening E on
the box-shaped body D, from which the rigid chain
C emerges, and the pivoting means F is greater than
the distance L2 between the hinge G on the box-
shaped body D of the gas spring B and said pivoting
means F;

- and the distance L3 between the point H where said
rigid chain C is fastened to said operating lever M
and the pivoting means F is greater than the distance
L4 between the hinge N of the gas spring B with the
lever M and the pivoting means F.

[0013] With this relative arrangement of the rigid chain
C and the gas spring B, in order to perform rotation of
the operating lever N with respect to the box-shaped body
D such as to cause the opening of a window with respect
to the frame through 90°, it is necessary to have a rela-
tively long rigid chain C, i.e. one which is composed of a
relatively large number of links.
[0014] L0 denotes the overall length of the box-shaped
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body D in the direction of longitudinal extension of the
said box-shaped body D.
[0015] A long rigid chain means that, in addition to the
corresponding costs which are proportional to the length
of the rigid chain itself, the longitudinal dimension of the
box-shaped body must also be determined in relation to
the length of the rigid chain, since the chain in the col-
lapsed non-operative arrangement is housed inside an
internal compartment of the box-shaped body, the length
of which may not be less than half the length of the rigid
chain in the completely extended condition when the links
are arranged along two essentially parallel rows inside
the box-shaped body, or the length of which may not be
less than one third of the length of the rigid chain when
the links are arranged along three essentially parallel
rows inside the box-shaped body.
[0016] Therefore, inside the box-shaped body of the
chain actuator, for the same dimensions of the motor,
gearmotor and other electrical power supply compo-
nents, the compartment containing the rigid chain, and
therefore the box-shaped body as a whole, is all the long-
er, and therefore bulkier, the longer the rigid chain.
[0017] A second drawback resulting from the length of
the rigid chain is the operating speed of the chain actu-
ator: the further away the through-opening E is situated
from the pivoting means F the greater is the distance
which the first link of the rigid chain C must travel in order
to bring the operating lever M into the desired angular
arrangement.

Summary of the invention

[0018] The technical problem posed and solved by the
present invention is therefore that of providing a chain
actuator particularly for frame and window closing sys-
tems which is able to overcome the drawbacks men-
tioned with reference to the prior art.
[0019] An important object of the present invention is
to provide a chain actuator, the longitudinal dimension
of which is smaller compared to the prior art, for the same
components arranged inside the box-shaped body of the
said chain actuator.
[0020] Another object of the present invention is to pro-
vide a chain actuator which is able to speed up the open-
ing and closing actions compared to similar chain actu-
ators of the known type.
[0021] Yet another object of the present invention is to
provide a chain actuator which has a lower cost com-
pared to similar chain actuators of the known type. An-
other object of the invention is to provide a chain actuator
which is simple to use in the manner of that which is
known.
[0022] The aforementioned task and the objects are
solved by a chain actuator particularly for frame and win-
dow closing systems according to claim 1. Preferred
characteristic features of the present invention are the
subject of the dependent claims.

Brief description of the figures

[0023] Reference will be made to the figures of the at-
tached drawings in which:

1 Figure 1 shows a plan view of a chain actuator of
the known type;
1 Figure 2 shows a plan view of a chain actuator
according to the invention;
1 Figure 3 shows a perspective view of a chain ac-
tuator according to the invention;
1 Figure 4 shows a perspective cut-away view of
the chain actuator according to the invention, in an
open arrangement;
1 Figure 5 shows a perspective cut-away view of
the chain actuator according to the invention, in a
closed arrangement;
1 Figure 6 shows a side view of the chain actuator
according to the invention, in an open arrangement;
1 Figure 7 shows a cross-sectional view of the ac-
tuator according to the invention.

[0024] The thicknesses and curvatures shown in the
figures mentioned above must be understood as being
purely exemplary and are generally on a larger scale and
not necessarily shown in proportion.

Detailed description of preferred embodiments

[0025] Below an embodiment of the invention will be
described with reference to the figures mentioned above.
[0026] Similar components are indicated in the various
figures by the same reference number.
[0027] In the detailed description which follows, em-
bodiments and variants in addition to those embodiments
and variants already considered in the same description
will be described only with regard to their differences from
that already illustrated.
[0028] Furthermore, the various embodiments and
variants described below may be combined, where com-
patible.
[0029] With reference to the aforementioned figures,
an embodiment of a chain actuator, particularly for frame
and window closing systems, according to the invention
is denoted overall by the number 10.
[0030] Such a chain actuator 10 comprises:

- a box-shaped body 11, with a mainly longitudinal ex-
tension;

- an operating lever 12 pivotably mounted by means
of pivoting means 13 at one end 11a of the box-
shaped body 11;

- a rigid pull-and-push chain 14, which is configured
to assume an operative extended arrangement out-
side the box-shaped body 11 or a non-operative fold-
ed-up arrangement inside the box-shaped body 11;
said rigid chain 14 is positioned and configured so
as to exert a pushing or pulling force on the operating
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lever 12; the rigid chain 14 is fastened at a first end
14a thereof to the operating lever 12 at a fastening
point 20 and, at the second opposite end 14b, is fas-
tened inside the box-shaped body 11;

- a gearmotor unit 15 configured for the movement of
said rigid chain 14, said gearmotor unit 15 being po-
sitioned in a first internal compartment 16 of the box-
shaped body 11;

- a second internal compartment 17 of the box-shaped
body 11, configured to accommodate the rigid chain
14 in the folded-up non-operative arrangement, as
shown by way of example in Figure 5;

- a through-opening 18 for the passage of the rigid
chain 14, said through-opening 18 being defined on
the box-shaped body 11;

- a gas spring; said gas spring 19 is used as an aux-
iliary element for helping maintain the position ac-
quired by the operating lever with respect to the box-
shaped body, opposing any stressing forces result-
ing from the window should it in turn be stressed, for
example, by the wind; the gas spring 19 is fastened
at a first end 19a thereof to the operating lever 12
by means of a first hinge 21; the auxiliary gas spring
19 is fastened at the second opposite end 19b to the
box-shaped body 11 by means of a second hinge 22.

[0031] The particular feature of the chain actuator 10
according to the invention lies in the fact that a first dis-
tance L10 between the through-opening 18 and the piv-
oting means 13 is smaller than a second distance L20
between the second hinge 22 of the second end 19b of
the auxiliary gas spring 10 and said pivoting means 13.
[0032] The point of the through-opening 10 to be taken
into consideration for the measurement of the first dis-
tance L10 is a middle point of the longitudinal dimension
of the through-opening 18.
[0033] Preferably, but not exclusively, a third distance
L30 between the point where the rigid chain 14 is fas-
tened to the operating lever 12 and the pivoting means
13 is greater than a fourth distance L40 between the first
end 19a of the gas spring 19 and the pivoting means 13.
[0034] The pivoting means 13 comprise, in the present
example of embodiment, a projecting body 25 fixed to
the box-shaped body 11, and a lever pin 26.
[0035] The projecting body 25 consists for example of
a parallelepiped block, for example made of metallic ma-
terial.
[0036] The point of the pivoting means 13 to be taken
into consideration for measurement of the first distance
L10 is the axis of the lever pin 26.
[0037] The operating lever 12 comprises a fork-shaped
hinging end 12a configured for rotatable coupling with
the projecting body 25 by means of the lever pin 26. The
rigid chain 14 and the gas spring 19 are arranged so as
to operate side-by-side between the box-shaped body
11 and the operating lever 12.
[0038] In particular, as schematically shown in Figure
6, the rigid chain 14 is arranged so as to operate in a first

operating plane P1 and the gas spring 19 is arranged so
as to operate in a second operating plane P2 parallel to
the first operating plane P1.
[0039] The operating lever 12 has a longitudinal recess
28 for the gas spring 19 in the shortened rest arrange-
ment. In other words, the longitudinal recess 28 is con-
figured to accommodate the gas spring 19 in the short-
ened rest arrangement.
[0040] The shortened rest arrangement occurs when
the rigid chain 14 is in the folded-up non-operative ar-
rangement.
[0041] Said longitudinal recess 28 is defined along a
first lateral portion 29 of the operating lever 12.
[0042] The fastening point 20 of the rigid chain 14 is
positioned on the second opposite lateral portion 30 of
the operating lever 12.
[0043] The two lateral portions 29 and 30 are obviously
arranged alongside and adjacent in a transverse direc-
tion with respect to a direction parallel to the operating
planes P1 and P2. In other words, the two lateral portions
29 and 30 correspond to the two opposite sides of the
operating lever 12 in the main direction of the extension
of the latter, as is clearly visible in Figure 6.
[0044] The rigid chain 14 comprises, or is composed
of, in a known manner, a plurality of links 41, or link ele-
ments, or segments, which are arranged in series be-
tween a head segment 42, connected to the operating
lever 12, and a tail segment 44. The head segment 42
and the tail segment 44 constitute, therefore, the end
segments of the rigid chain 40.
[0045] In particular, each link of the plurality of links 41
has a direction of extension S and is connected to at least
one further adjacent, neighbouring or adjoining link of the
plurality of links 41, 42 and 44 so as to rotate with respect
to the latter reversibly about a hinge axis C, shown by
way of example in Figure 7, in a jamming direction or in
a winding direction so that its direction of extension S is
oriented respectively between a jamming angle, or jam-
ming arrangement, and a winding angle or winding ar-
rangement. In other words, each link of the plurality of
links 41, 42 and 44 is associated rotatably with a further
link so as to be able to rotate with respect to the latter
about a hinge axis C, the latter being shown by way of
example in Figure 7, in a jamming direction or in an op-
posite winding direction. In this way, each segment of
the plurality of segments 41 may be arranged, with re-
spect to the further segment with which it is rotatably
associated, so as to orient its direction of extension S
between a jamming angle and a winding angle.
[0046] Therefore, the winding direction may be the di-
rection of the rotation about the hinge axis C, which allows
a link 41 to orient its direction of extension S at the winding
angle. Vice versa, the winding direction may be the di-
rection of the rotation about the hinge axis C, which allows
one link of the plurality of links 41 to orient its direction
of extension S at the jamming angle.
[0047] In general, the respective directions of exten-
sion S are schematically shown in broken lines in Figure
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5.
[0048] At the jamming angle each link of the plurality
of segments 41, in particular of each of the links situated
between the head link 42 and the links 41 engaged by
the gearmotor unit 15, has its direction of extension S
substantially parallel to the direction of extension S of the
further segment so as to exert a stressing force along an
operating direction D and move the operating lever 12
with respect to the box-shaped body 11.
[0049] The operating direction D is graphically indicat-
ed by way of example in Figure 4. When the links 41, 42
of the rigid chain 12 are at the jamming angle, the rigid
chain 12 has a sufficient rigidity to exert a stressing force
on the operating lever 12 along said operating direction D.
[0050] Said operating direction D therefore represents
a stressing direction, such as a pulling or pushing force,
along which the rigid chain 12 operates the operating
lever 12.
[0051] The plane in which the jamming angle and the
winding angle lie are defined, or lie, is the first operating
plane P1 of the rigid chain 12.
[0052] The gearmotor unit 15 comprises an electric
motor 45 designed to transfer the driving torque to an
output gear 46 connected directly to or coaxially with a
pinion 47 configured to mesh with the rigid chain 12.
[0053] The pinion 47 is positioned so as to rotate in the
first operating plane P1, i.e. with its axis of rotation per-
pendicular to the first operating plane P1.
[0054] In particular, the first operating plane P1 does
not coincide with the longitudinal median plane PM of the
box-shaped body 11, as shown in Figure 7.
[0055] Namely, the first operating plane P1 is laterally
displaced with respect to the median plane PM.
[0056] The second operating plane P2, of the auxiliary
gas spring 10, is laterally displaced with respect to the
median plane PM, on the opposite to the side where the
first operating plane P1 is defined.
[0057] The through-opening 18 is defined in a cover
50 which is fixed over an open assembly window 51 on
the box-shaped body 11.
[0058] The chain actuator 10 according to the inven-
tion, owing to the displaced position of the rigid chain 14
and the gas spring 19, is able to fulfil the aforementioned
task and objects.
[0059] In particular, with L00 indicating the length of
the box-shaped body 11 in the direction of longitudinal
extension of the same box-shaped body 11, as can be
clearly seen by comparing Figures 1 and 2, for the same
length LM of the gas spring B and 19, respectively, for
the same length of the box-shaped body L0 and L00, and
for the same position of the points where the gas spring
is fastened to the box-shaped body and the operating
lever, by arranging the rigid chain 14 and the gas spring
19 so that they operate in operating planes P1 and P2
which are parallel, but separate, it is possible to use a
rigid chain 14 which is shorter than a rigid chain C of the
prior art, and it is therefore possible to use a box-shaped
body 11 which is shorter than a box-shaped body D, with

the same cross-section, of the prior art.
[0060] The chain actuator 10 according to the present
invention therefore provides several significant advan-
tages.
[0061] In particular, with the present invention a chain
actuator has been provided where the longitudinal di-
mension is smaller compared to the prior art, for the same
components arranged inside the box-shaped body of the
said chain actuator and for the same auxiliary gas spring.
[0062] Furthermore, with the invention a chain actuator
has been provided where it is possible to use a gas spring
with larger dimensions compared to the similar solutions
of the prior art, with a consequent increase in the thrusting
force produced by the said gas spring, something which
cannot be realized with the known solutions; said advan-
tage is possible precisely because of the particular con-
figuration of the actuator according to the present inven-
tion in which the gas spring is arranged alongside the
rigid chain since it does not "intersect" the operating lever.
[0063] Basically, with this invention there is the possi-
bility of increasing the second distance L20 and/or the
fourth distance L40 by displacing the pushing point to-
wards the end of the operating lever 12 and therefore
into a more advantageous condition since situated further
away from the hinging means 13; this can be achieved
also for the same force of the gas spring.
[0064] According to a variation of embodiment of the
chain actuator according to the invention, not shown for
simpler illustration, the fourth distance L40 is greater than
or the same as the third distance L30; namely the pushing
point of the rigid chain on the operating lever is located
at the same distance or at a smaller distance from the
hinging means of the operating lever than the push-
ing/pulling point of the gas spring on the operating lever.
[0065] Furthermore, the present invention provides a
chain actuator which has a faster opening and closing
action compared to similar chain actuators of the known
type, owing to the smaller length of the rigid chain.
[0066] Furthermore, the present invention provides a
chain actuator which has a lower cost compared to similar
chain actuators of the known type, owing to the significant
reduction in the number of links of the rigid chain.
[0067] Last but not least, the invention provides a chain
actuator which is simple to use, in the same manner as
that which is known.
[0068] The present invention has been described hith-
erto with reference to preferred embodiments thereof. It
is to be understood that other embodiments relating to
the same inventive idea may exist, all of these falling
within the scope of protection of the claims which are
illustrated hereinbelow.

Claims

1. Chain actuator (10) particularly for frame and window
closing systems, comprising:
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- a box-shaped body (11), with a mainly longitu-
dinal extension,
- an operating lever (12) pivotably mounted by
means of pivoting means (13) at one end (11a)
of said box-shaped body (11),
- a rigid push-and-pull chain (14), configured to
assume an operative, pushing or pulling, ex-
tended arrangement outside said box-shaped
body (11) or a non-operative folded-up arrange-
ment inside said box-shaped body (11), said rig-
id chain (14) being positioned and configured in
such a way as to exert a push or pull on said
operating lever (12), said rigid chain (14) being
fastened at a first end (14a) thereof to said op-
erating lever (12) at a fastening point (20), and
at the second opposite end (14b) being fastened
inside said box-shaped body (11),
- a gearmotor unit (15) configured for the move-
ment of said rigid chain (14), said gearmotor unit
(15) being positioned in a first internal compart-
ment (16) of said box-shaped body (11),
- a second internal compartment (17) of said
box-shaped body (11), configured to accommo-
date said rigid chain (14) in the folded-up non-
operative arrangement,
- a through-opening (18) for the passage of said
rigid chain (14), said through-opening (18) being
defined on said box-shaped body (11),
- a gas spring (19), said gas spring (19) being
fastened at a first end (19a) thereof to said op-
erating lever (12) by means of a first hinge (21),
said gas spring (19) being fastened at the sec-
ond opposite end (19b) to said box-shaped body
(11) by means of a second hinge (22),

characterized in that a first distance (L10) between
said through-opening (18) and said pivoting means
(13) is smaller than a second distance (L20) between
said second hinge (22) of said second end (19b) of
said gas spring (19) and said pivoting means (13).

2. Chain actuator according to claim 1, characterized
in that a third distance (L30) between said fastening
point (20) of said rigid chain (14) on said operating
lever (12) and said pivoting means (13) is greater
than a fourth distance (L40) between said first end
(19a) of said gas spring (19) and said pivoting means
(13).

3. Chain actuator according to claim 1 or 2, character-
ized in that said pivoting means (13) comprise a
projecting body (25) fixed to said box-shaped body
(11), and a lever pin (26), said operating lever (12)
comprising a fork-shaped hinging end (12a) config-
ured for rotatable coupling with said projecting body
(25) by means of said lever pin (26).

4. Chain actuator according to one or more of the pre-

ceding claims, characterized in that said rigid chain
(14) and said gas spring (19) are arranged to operate
side-by-side between the box-shaped body (11) and
the operating lever (12).

5. Chain actuator according to one or more of the pre-
ceding claims, characterized in that said rigid chain
(14) is arranged so as to operate in a first operating
plane (P1) and said gas spring (19) is arranged so
as to operate in a second operating plane (P2) par-
allel to said first operating plane (P1).

6. Chain actuator according to one or more of the pre-
ceding claims, characterized in that said operating
lever (12) has a longitudinal recess (28) for said gas
spring (19) in the shortened rest arrangement.

7. Chain actuator according to the preceding claim,
characterized in that said longitudinal recess (28)
is defined along a first lateral portion (29) of said
operating lever (12).

8. Chain actuator according to the preceding claim,
characterized in that said fastening point (20) of
said rigid chain (14) is positioned on a second op-
posite lateral portion (30) of said operating lever (12).

9. Chain actuator according to one or more of the pre-
ceding claims, characterized in that said first oper-
ating plane (P1) does not coincide with the longitu-
dinal median plane (PM) of the box-shaped body
(11).

10. Chain actuator according to the preceding claim,
characterized in that said first operating plane (P1)
is laterally displaced with respect to said median
plane (PM), said second operating plane (P2), of said
gas spring (19), being laterally displaced with respect
to the median plane (PM), on the opposite side to
the side where said first operating plane (P1) is de-
fined.
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