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(54) Operating device for door or window units with hinged wing panels

(57)  An operating device for door or window units
with hinged wing panels, in particular for external win-
dow shutters, characterised by comprising:

hinged to said box element (16),

- a second rocker arm (34) having one end con-
strained to move along a predetermined path (38)
relative to said box element (16), its second end

a support structure (4) fixed to the wall (6) and hav-
ing hinged thereto on a vertical axis at least one
wing panel (2) to be operationally moved between a
closed position and an open position,

at least one box element (16) incorporated in said
wing panel (2),

a first rocker arm (26) having one end constrained
to move along a predetermined path (32) relative to

hinged to said support structure (4), and its central
portion hinged to the central portion of said first
rocker arm (26),

operating means (22, 24, 48, 52) associated with
said first rocker arm (26) and acting in the sense of
causing its said first end to move along said prede-
termined path (32) relative to said support structure

(4).

said support structure (4) and its second end
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Description

[0001] This invention relates to an operating device for
door or window units with hinged wing panels, in partic-
ular for external window shutters.

[0002] External window shutters generally of wooden
construction with their wing panels hinged together are
known. They can be of solid type, in which case they are
generally known as "black-out” shutters as their pur-
pose is to completely obscure the internal room, or they
can be of the type comprising a plurality of often adjust-
able parallel slats, in which case they are generally
known as "louvre shutters”. In either case they can be
either of single wing panel type, ie when there is only
one wing panel hinged to one or to each side-post of an
opening provided in a building, or of multiple wing panel
type, ie when two or more wing panels exist, one of
which is hinged to the side-post and the others hinged
together.

[0003] In every case these shutters are positioned on
the outside of the window, which generally opens
inwards of the building, whereas the shutters are
opened outwards. Consequently a drawback of known
external shutters is that for their opening and closure
the window has necessarily to be previously opened,
which can be uncomfortable especially in winter and/or
when raining.

[0004] A further drawback is that their opening and
closure involves a manual operation, which can be tiring
and uncomfortable, especially in the case of large
heavy wing panels.

[0005] A further drawback is that whereas their closed
configuration can be considered stable by virtue of the
fastening means provided on the shutter, their open
configuration is unstable as the fastening means are not
active. It follows that the individual single or multiple
wing panels have to be stabilized when in their open
position, this being done by using suitable retainers,
generally provided on the outer wall of the building and
operable manually by the user.

[0006] An object of the invention is to provide a device
which enables external shutters of hinged wing panel
type to be operated from the inside of the room without
having to open the window.

[0007] A further object of the invention is to provide a
device which can be operated from the inside of the
room either manually or mechanically by means of a
suitable actuator.

[0008] A further object of the invention is to provide a
device which enables the shutter to be locked in the
open configuration without the need for the user to lean
outwards.

[0009] A further object of the invention is to provide a
device which using a small number of modular compo-
nents can be adapted to shutters of different types both
in relation to the number of wing panels and in relation
to their method of opening.

[0010] A further object of the invention is to provide a
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device which can also be applied to different types of
hinged wing panel door or window units, and in particu-
lar to gates of multiple wing panel type.

[0011] All these aims and further ones which will result
from the following description are attained according to
the invention through an operating device for door or
window units with hinged wing panels as described in
claim 1.

[0012] Some preferred embodiments of the invention
are described in detail hereinafter with reference to the
accompanying drawings, on which:

Figure 1 is a schematic partial front view of a first
embodiment of the device of the invention,
for manually operating a single wing panel
shutter;

is a perspective view thereof in the unin-
stalled state without the wing panel;

is a horizontal section therethrough on the
line llI-11l of Figure 1;

shows part of it in the same view as Figure
3, but on a larger scale;

shows it in the same view as Figure 4 but
in the motorized version;

shows a second embodiment of the
device of the invention in the same view
as Figure 1, for manually operating a shut-
ter with two wing panels accordion-folda-
ble on the outside of the building;

shows it in the same view as Figure 2;

is a horizontal section therethrough on the
line VIII-VIII of Figure 6;

shows part of it in the same view as Figure
8, but on a larger scale;

shows a third embodiment of the device of
the invention in the same view as Figure
1, for manually operating a shutter with
two wing panels foldable one on the other
through 180° within the thickness of the
building wall;

shows it in the same view as Figure 2;

is a horizontal section therethrough on the
line XII-XII of Figure 10;

shows part of it in the same view as Figure
12, but on a larger scale;

shows in the same view as Figure 1 the
device of the invention for manually oper-
ating a shutter with two wing panels folda-
ble through 90° one to other on the
outside of the building;

shows it in same view as Figure 2;

is a horizontal section therethrough on the
line XVI-XVI of Figure 14;

shows part of it in the same view as Figure
16, but on a larger scale;

shows it in the same view of Figure 5in a
motorized version;

shows it in the same view as Figure 18

Figure 2
Figure 3
Figure 4
Figure 5

Figure 6

Figure 7
Figure 8

Figure 9

Figure 10
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Figure 13

Figure 14

Figure 15
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Figure 18
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driven by a crank; and

Figure 20  shows it driven by a hydraulic jack.

[0013] As can be seen from the drawings, the device
of the invention in the embodiment shown in Figures 1-
4 is applied to a black-out shutter with a single wing
panel which is hinged to a fixed support frame 4 prefer-
ably formed from metal tubular section pieces incorpo-
rated into or otherwise fixed to the wall 6. For simplicity
of drawing only one half of the shutter is shown,
whereas in reality the expression "shutter with one wing
panel” means a shutter with a wing panel hinged to
each of the two uprights of the support frame 4, ie a
shutter comprising a total of two wing panels.

[0014] In addition the drawings show a shutter 2 with
an internally incorporated movable frame 8 forming the
support member effectively hinged to the fixed frame 4.
The fixed frame 4 and movable frame 8 are hinged
together by a controlled hinge forming the characteris-
ing element of this invention and indicated overall by the
reference numeral 10, and an idle hinge 12 which could
be of traditional type and be provided in that number
and arrangement required by the dimensions of the
wing panel and the stresses consequently imposed by
the system.

[0015] The hinge 10 is in reality formed by two box ele-
ments 14 and 16, the first of which is welded to the fixed
support frame 4 and the second to the movable frame 8.
[0016] A block 20 is hinged to the fixed box element
14 on a pin 18, and is rigid with a lever 22 for manually
operating the shutter 2.

[0017] Intheillustrated example the lever 22 is simply
inserted into a cavity provided in the block 20, but
instead could be screwed to the block 20 and be con-
structed in two jointed parts to enable it to be securely
fixed to said block while at the same time enabling it to
lie parallel to the wall 6 when not in use, in order not to
form an obstruction.

[0018] One end of a bar 24 is hinged to the block 20,
its other end being hinged to a first rocker arm 26. This,
in proximity to the end 28 at which it is hinged to the bar
24, is provided with pin 30 guided with its two ends in a
pair of slots 32 provided in two opposing walls of the box
element 14 parallel to the closure plane of the shutter 2,
ie to the plane in which the shutter lies when in its
closed configuration.

[0019] The other end of the rocker arm 26 is hinged to
the box element 16.

[0020] In addition to the first rocker arm 26 there is
also a second rocker arm 34, which connects together
the two box elements 14 and 16 of the hinge 12. This
second rocker arm 34 is hinged at one end to the box
element 14 and is provided with a pin 36 slidable with its
two ends along two slots 38 provided in two opposing
walls of the box element 16, parallel to the slot 32.
[0021] The two rocker arms 26 and 34 are also hinged
together in their central region by a pin 40.

[0022] The device of the invention operates in the fol-
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lowing manner:

when the shutter is in its closed configuration the
block 20 lies such that the lever 22 rigid with it
projects perpendicularly from the inside of the wall
6, after passing through a recess 42 provided in it.
In this configuration the movable frame 8 lies paral-
lel to the wall 6, within the compartment provided in
it for the window unit, and maintains the shutter 2 in
its closed state. If while in this state the user oper-
ates the lever 22 in the sense of rotating it about the
pin 18 by which it is hinged to the box element 14,
in the direction of the arrow 44 in Figure 3, the rota-
tion of the block 20 causes the bar 24 to move in the
direction of the arrow 46 in Figure 4, so urging in the
same direction that end of the rocker arm 26 to
which said bar is hinged.

[0023] In its turn the rocker arm 26, which is com-
pelled to slide with its pin 30 along the slot 32, while at
the same time being hinged at its other end to the box
element 16, is subjected to a roto-traslational movement
which causes the second rocker arm 34 to undergo a
similar movement by virtue of the hinge 4 between the
two.

[0024] The movement of the two rocker arms 26 and
34, in combination with the constraints to which they are
subjected, causes the box element 16 to undergo a
roto-translational movement outwards which, if the vari-
ous lever arms and the position and length of the slot 32
and 38 are correctly chosen, results in completion of the
movement of the shutter 2 into the totally open configu-
ration, in which it has rotated through 180° from its
closed configuration and adheres to the outside of the
wall 6.

[0025] Operating the lever 22 in the opposite direction
causes the various parts to move in the opposite
sequence to return the shutter 2 into its closed condi-
tion, in which a traditional mechanical or electrome-
chanical locking device or the like can be provided to
stabilize this condition against any opening attempts
made directly against the shutter 2.

[0026] In the embodiment shown in Figure 5, which
employs the same operating principle and the same
type of single wing panel shutter, operating is motorized
instead of manual. In this embodiment, in which corre-
sponding parts have the same reference numerals, the
bar 24, instead of being connected to the manual oper-
ating lever 22, is connected to a threaded rod 48
engaged in an axially threaded bush on a rigid gear 50,
coupled via a worm to an electric motor 52. It will be
apparent that rotating the motor 52 in one or other direc-
tion causes the ring gear to rotate correspondingly, with
consequent axial movement of the threaded rod 48
operating the bar 24.

[0027] The embodiment shown in Figure 6-9 is pro-
vided to operate a different type of shutter comprising
two wing panels which when in the closed configuration
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lie in the shutter closure plane and when in the open
configuration are folded 180° apart in the opposite
direction onto the outside of the building.

[0028] More specifically, the shutter to which this sec-
ond embodiment of the operating device is applied,
comprises a first wing panel 54 hinged to the wall and a
second wing panel 2 hinged to the first. Consequently
the movable frame consists in reality of two frames,
namely a frame 8 incorporated in the wing panel 2 and
a frame 56 incorporated in the wing panel 54.

[0029] Compared with the preceding embodiment, of
which it uses the same reference numerals for corre-
sponding parts, in this embodiment the controlled hinge
12 is in reality formed not only from the two box ele-
ments 14 and 16 of the preceding embodiment, but also
from an intermediate third box element 58 of length
equal to the width of the intermediate frame 56 and
welded to it.

[0030] Both the hinged connections between the box
element 14 and intermediate element 58 and between
said intermediate element 58 and the box element 16
are made by a pair of intermediate rocker arms 60, 60’
in the manner already described for the preceding
embodiment.

[0031] The two intermediate rocker arms 60, 60" are
also connected together by a pair of bars 62, 62" hinged
to a further rocker arm 64, which is hinged centrally on
a pin 66 fixed to the intermediate box element 58.
[0032] This second embodiment of the device of the
invention operates in the following manner:

the roto-translational movement of the rocker arm
26 causes the rocker arm 60 hinged to it to undergo
roto-translational movement so, by virtue of the
coupling between the two rocker arms 60, 60,
causing this latter to undergo roto-translational
movement to roto-translationally move the rocker
arm 34. The position and dimensions of the various
hinge pins are chosen such that on termination of
the angular movement of the lever 22 the box ele-
ment 58 and hence the intermediate wing panel 54
rigid therewith has undergone an outward roto-
translational movement through 180°, to lie parallel
with and against the wall 6, the box element 16 hav-
ing undergone a roto-translational movement
through 180° in the opposite direction to the inter-
mediate box element 58, so that the shutter 2 lies
parallel to and external to the intermediate wing
panel 54 (see dashed lines in Figures 8 and 9). This
embodiment, as in the case of the preceding, can
also be motorized by replacing the lever 22 for man-
ually operating the bar 24 with a threaded lever
operated axially by an electric motor, in the manner
as that described with reference to Figure 5.

[0033] The embodiment shown in Figures 10-13 is
again provided for operating shutters with two wing pan-
els which however, instead of being each rotated
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through 180° in opposite directions in passing from the
open configuration to the closed configuration and vice
versa to lie one on the other parallel to the outside of the
building, are in this case rotated one through 90° in one
direction and the other through 180° in the opposite
direction so as to be able to lie one on the other within
the thickness of the wall in the compartment containing
the window unit.

[0034] The constructional and operational character-
istics of this embodiment of the device are substantially
similar to the preceding, the only difference being a dif-
ferent ratio between the two arm portions of the rocker
arm 64 and different parts for hinging the bars 62,62’ to
the respective intermediate rocker arms 60,60', such
that the same roto-translational movement of the rocker
arm 26 caused by the lever 22 or alternatively by the
electric motor produces a different roto-translational
movement of the rocker arm 60, which in this case
undergoes a rotation of 90° instead of 180°. By virtue of
the different lengths of the two arm portions of the
rocker arm 64, this movement causes the box element
16 to undergo a roto-translational movement relative to
the intermediate box element 58 in which the rotation
part of the movement is through 180°.

[0035] The embodiment shown in Figures 14-17 is
provided for operating a different type of shutter com-
prising two wing panels, of which when in the open con-
figuration the first is rotated through 90° from the shutter
closure plane and the second is rotated through 90°
from the first.

[0036] This difference in angular travel is due essen-
tially to a different choice of length of the arm portions of
the rocker arm 64 and of points of hinging of the bars
62,62" with respect to the rocker arms 60,60’

[0037] In the embodiment shows in Figure 18, which
employ the same operating principle and the same type
of single wing panel it is foreseen that the bar 24 is con-
nected to a block 66 integral with a tube 68 internally
threaded for the engagement from a worm 70 rotoitably
connected to a bevel gear system 72 driven by an elec-
tric motor 74 or a crank 19 (see Figure 19). It is obvious
that the rotation of the bevel gear system in one or other
direction causes the displacement of the block 66 with
the consequent displacement of the bar 24.

[0038] In the embodiment shown in Figure 20 the bar
24 is connected to the stem 76 of a hydraulic jack.
[0039] From the aforegoing it is apparent that the
device of the invention is particularly advantageous, and
in particular:

- it enables external shutter with hinged wing panels
to be operated from the inside of the room, without
having to open the window,

- it enables shutters to be operated either manually
or by motorized operation,

- it enables the shutter to be locked in the closed con-
figuration without having to use external locking
members,
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it can be constructed with modular components, of
which only certain internal components have to be
varied for its application to shutters of different
types,

it can be used to operate hinged wing panels of
door or window units other than external shutters,
and in particular of gates,

it allows to make reinforced shutters by inserting
transverse rods inside the frame.

Claims

1.

An operating device for door or window units with
hinged wing panels, in particular for external win-
dow shutters, characterised by comprising:

- asupport structure (4) fixed to the wall (6) and
having hinged thereto on a vertical axis at least
one wing panel (2) to be operationally moved
between a closed position and an open posi-
tion,

-  at least one box element (16) incorporated in
said wing panel (2),

- a first rocker arm (26) having one end con-
strained to move along a predetermined path
(32) relative to said support structure (4) and its
second end hinged to said box element (16),

- asecond rocker arm (34) having one end con-
strained to move along a predetermined path
(38) relative to said box element (16), its sec-
ond end hinged to said support structure (4),
and its central portion hinged to the central por-
tion of said first rocker arm (26),

- operating means (22, 24, 48, 52) associated
with said first rocker arm (26) and acting in the
sense of causing its said first end to move
along said predetermined path (32) relative to
said support structure (4).

A device as claimed in claim 1, characterised in that
said support structure (4) consists of a perimetral
frame.

A device as claimed in claim 1, characterised in that
the wing panel (2) is hinged to the support structure
(4) by a plurality of hinges (10, 12), of which at least
one (10) is of controlled type.

A device as claimed in claim 3, characterised by
comprising a movable frame (8) incorporated into
the wing panel (2) and hinged to the support struc-
ture (4) by the hinges (10, 12).

A device as claimed in claim 3, characterised in that
the controlled hinge (10) consists of two box ele-
ments (14, 16), the first (14) of which is fixed to the
support structure (4) and the second of which is
incorporated into the wing panel (2).
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6.

10.

11.

12

13.

14.

15.

Adevice as claimed in claim 5, characterised in that
the first end of the first rocker arm (26) is con-
strained to slide via a pin (30) thereof within rectilin-
ear guides (32) provided in two opposing walls of
the box element (14).

Adevice as claimed in claim 5, characterised in that
the first end of the second rocker arm (34) is con-
strained to slide via a pin (36) thereof within rectilin-
ear guides (28) provided in two opposing walls of
the box element (14).

A device as claimed in claim 1, characterised by
comprising an operating lever (22) hinged to the
support structure (4) and connected to the first end
of the first rocker arm (26).

Adevice as claimed in claim 1, characterised in that
the operating lever (22) is of foldable type.

A device as claimed in claim 1, characterised by
comprising a bar (24,48) hinged to the first end of
the first rocker arm (26) and associated with an
actuator (52) for moving said first end along said
path (32).

A device as claimed in claim 1, characterised by
comprising an electric motor (52) for operating a
worm-helical gear reducer provided with a threaded
axial cavity engaged by a threaded rod (48) con-
nected to the first rocker arm (26).

A device as claimed in claim 1 characterised in that
the first rocker arm (26) is connected to a block (66)
integral with a tube (68) internally threaded for the
engagement from a worm (72) rotoitably connected
to a bevel gear system (72) driven by an electric
motor (74).

A device as claimed in claim 1 characterised in that
the first rocker arm (26) is connected to a block (66)
integral with a tube (68) internally threaded for the
engagement from a worm (72) rotoitably connected
to a bevel gear system (72) driven by a crank (76).

A device as claimed in claim 1 characterised in that
the first rocker arm (26) is connected to the stem
(78) of a hydraulic jack (80).

A device as claimed in claim 1 for operating a door
or window unit with two hinged-together wing pan-
els (2,54), characterised by comprising:

- at least one controlled hinge (10) comprising
three box elements (14, 16, 58), of which the
first (14) is rigid with the support structure (4),
the second (16) is incorporated into the outer
wing panel (2) and the third (48), of length
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equal to the width of the intermediate wing
panel (54), is incorporated into this latter,

a first rocker arm (60) having a first end con-
strained to move along a predetermined path
(32) relative to the first box element (14) and its
second end hinged to the third box element
(58),

a third rocker arm (60) having a first end con-
strained to move along a predetermined path
relative to the third box element (58), its second
end hinged to said first box element (14), and
its central part hinged to the central part of said
first rocker arm (26),

a fourth rocker arm (60" having a first end con-
strained to move along a predetermined path
relative to said third box element (58), and its
second end hinged to said second box element
(16),

a second rocker arm (34) having a first end
constrained to move along a predetermined
path (38) relative to said second box element
(16), its second end hinged to said third box
element (58), and its central part hinged to the
central part of said fourth rocker arm (60),

a fifth rocker arm (64) housed in said second
box element (54) and having its arm portions
connected via bars (62, 62") to the first end of
said third and fourth rocker arm (60, 60,
operating means (22, 20, 24, 48, 52) associ-
ated with said first rocker arm (26) and acting in
the sense of causing its said first end to move
along said predetermined path (32) relative to
said first box element (14).
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