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(54) ROLLER-BLIND APPARATUS

(57)  Described hereinis aroller-blind apparatus (10),

of the type comprising:
- a support (2);
- a winding roller (4) mounted on the support (2) so as to

be rotatable about an axis of rotation (1);

- a covering sheet (6), which is mobile between a

rolled-up configuration in which itis wound on the winding
roller (4) and an extended configuration in which the cov-

ering sheet (6) extends from the winding roller (4) in an

unwinding direction (Y);

- a slider (22), which is mobile in the unwinding direction
(Y) and to which an end edge of the covering sheet (6)
is connected; and
- apulley (17) and a tensioning cable (24) that connects
the pulley (17) to the slider (22) and can be wound on or
unwound off the pulley (22), according to the direction of
movement of the slider (22) in the unwinding direction (Y).
The apparatus further comprises a regulating device
(32) via which it is possible to regulate the elastic force
that keeps said cable (24) tensioned.
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Description

Field of the invention

[0001] The present invention relates to a roller-blind
apparatus of the type comprising:

- asupport;

- awinding roller mounted on the support so as to be
rotatable about an axis of rotation;

- acovering sheet, which is mobile between a rolled-
up configuration in which it is wound on the winding
roller and an extended configuration in which the
covering sheet extends from the winding roller in an
unwinding direction;

- a slider, which is mobile in the unwinding direction
and to which an end edge of the covering sheet is
connected;

- a pulley and a tensioning cable that connects the
pulley to the slider and can be wound around the
pulley; and

- a spring device that connects the pulley in rotation
to the winding roller and is configured for exerting on
the pulley a torque in a direction such that the cable
is pulled in a direction of winding of the cable on the
pulley itself;

- wherein the direction of winding of the cable on the
pulley is opposite to the direction of winding of the
covering sheet on the winding roller so that a move-
ment of winding of the cable on the pulley corre-
sponds to a movement of unwinding of the covering
sheet off the winding roller, and vice versa.

[0002] In an apparatus of the type referred to above,
the aforesaid spring device is configured for pulling the
tensioning cable so that the covering sheet is always kept
tensioned, irrespective ofthe positionin whichitis located
or of the movement to which it is subjected, i.e., whether
towards the rolled-up configuration or else towards the
extended configuration.

[0003] To guarantee proper operation of the entire ap-
paratus itis fundamental to provide the spring device with
proper preloading, which can vary as a function of the
specific model of apparatus and of the conditions of in-
stallation envisaged. For instance, for apparatuses that
envisage a greater length of winding of the covering sheet
a greater preloading of the spring device will be neces-
sary, and vice versa.

[0004] However, in the apparatuses known in the art,
the operation of regulation of the preloading of the spring
device is very frequently rendered problematical since
the spring device is housed inside the winding roller, and
it is hence very complicated to intervene thereon during
installation of the apparatus.

[0005] To overcome the above drawback, in some ap-
paratuses of a known type the spring device is, instead,
located within the slider so as to be more easily acces-
sible. However, this causes a considerable complication
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of the structure of the slider, which is, in fact, more cum-
bersome and heavier.

[0006] In this context, the object of the present inven-
tion is to provide a roller-blind apparatus that will over-
come the aforementioned drawbacks.

[0007] The above object is achieved thanks to an ap-
paratus that presents the characteristics forming the sub-
ject of claim 1. The present invention moreover regards
amethod forinstalling a roller-blind apparatus, according
to claim 11.

[0008] The claims form an integral part of the teaching
provided herein.

[0009] Further characteristics and advantages of the
present invention will emerge clearly from the ensuing
description with reference to the annexed drawings,
which are provided purely by way of non-limiting example
and in which:

- Figure 1 represents an example of roller-blind appa-
ratus according to the present invention;

- Figure 2illustrates the apparatus of Figure 1 without
some of its external components to render internal
parts of the apparatus visible;

- Figure 3is an exploded view of a set of components
of the apparatus of Figure 1;

- Figure 4 illustrates, according to an axonometric
view, an example of regulating device used in the
roller-blind apparatus according to the invention; and

- Figure 5 illustrates the regulating device of Figure 4
according to an exploded view.

[0010] In the ensuing description various specific de-
tails are illustrated aimed at enabling an in-depth under-
standing of the embodiments. The embodiments may be
obtained without one or more of the specific details, or
with other methods, components, or materials, etc. In
other cases, known structures, materials, or operations
are not illustrated or described in detail so that various
aspects of the embodiment will not be obscured.

[0011] The references used herein are merely provid-
ed for convenience and hence do not define the sphere
of protection or the scope of the embodiments.

[0012] With reference to the figures, the roller-blind ap-
paratus described herein - designated as a whole in the
figures by the reference number 10 - comprises a support
2, a winding roller 4 mounted on the support 2 so as to
be rotatable about an axis of rotation I, and a covering
sheet 6 that is mobile between a rolled-up configuration,
whereitis wound onthe winding roller 4, and an extended
configuration, where the covering sheet 6 extends from
the winding roller 4 in an unwinding direction Y.

[0013] The support 2 is designed to be fixed to any
fixed structure, for example a wall, a frame, etc., at the
opening or space that will be covered by the covering
sheet 6. The unwinding direction Y will correspond to the
longitudinal direction of the space or opening.

[0014] The support 2 may present a wide range of con-
figurations according to the requirements of the different
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applications.

[0015] In one or more preferred embodiments, like the
one illustrated, the support 2 comprises two opposed
plates 2A, 2A’, joined together by an end wall 2B that
basically defines the overall width of the apparatus 10.
[0016] Thetwo plates 2A, 2A’ are configured to receive
between them the winding roller 4 and support it rotatably
about the axis of rotation I.

[0017] Inone or more preferred embodiments, like the
one illustrated, the apparatus 10 comprises a lid 8 re-
movably mounted on the support 2 and shaped for clos-
ing the winding roller 4 inside an internal compartment
C, leaving a slit 5, facing in the direction of unwinding Y,
for passage of the covering sheet 6.

[0018] In one or more preferred embodiments, like the
one illustrated, the winding roller 4 has a generic tubular
conformation, such that inside it a main axial cavity 4E
is provided that extends from one end to the other of the
roller 4.

[0019] With reference to Figure 3, a rotary motor 12 is
received in the end portion 4A of the winding roller 4,
within the cavity 4E, and has a fixed part 12A, which is
fixed to the plate 2A of the support 2. The mobile part
12B of the motor 12 is, instead, rendered fixed with re-
spect to the winding roller 4, in particular via a coupling
member 13 that engages, on the side of the end portion
4A, a set of axial cavities 4C, which are made within the
thickness of the sleeve of the winding roller 4 and sur-
round the main axial cavity 4E.

[0020] Afirstpulley 15 is fixedly connected, in rotation,
to the mobile part 12B of the motor 12 so as to be able
to rotate together with the winding roller 4.

[0021] A springdevice 16isreceived in the end portion
4B, opposite to the portion 4A, of the winding roller 4 and
is fixed to the latter by way of a second coupling member
13’ thatitselfalso engages the aforesaid axial cavities 4C.
[0022] A second pulley 17 is fixed to a rotatable part
(not illustrated) of the spring device 16.

[0023] The aforesaid rotatable part of the spring device
16 can be rotated with respect to the fixed part of the
device itself that is fixed to the winding roller 4, against
an elastic action exerted by the device itself.

[0024] The spring device 16 may be of a known type,
for example a gas spring, or else a spring device com-
prising an elastic member set between the fixed part and
the mobile part referred to above.

[0025] The apparatus 10 further comprises a slider 22,
which is mobile in the unwinding direction Y, and to which
an end edge of the covering sheet 4 is fixed.

[0026] Two opposed lateral guides 7 receive the slider
22 according to a sliding coupling and guide itin its move-
ment in the unwinding direction Y.

[0027] Moreover, the apparatus 10 comprises a first
cable 24, which operatively connects the pulley 17 to the
slider 22 and can be wound on/off the pulley 17 according
to the direction of movement of the slider 22 in the direc-
tion'Y.

[0028] The apparatus 10 further comprises a second

10

15

20

25

30

35

40

45

50

55

cable 26, which, instead, operatively connects the pulley
15 to the slider 22 and can itself also be wound on/off
the pulley 15 according to the direction of movement of
the slider 22 in the direction Y.

[0029] Each of the two cables 24, 26 has a first end
portion (not visible in the figures) fixed to the respective
pulley 17, 15, and a second end portion 24B, 26B fixed
to the slider 22 (as will be seen in greater detail in what
follows).

[0030] The cables 24 and 26 are enclosed within the
slider 22 and the lateral guides 7 so as not to be visible
from outside. Preferably, within the slider 22 the two ca-
bles 24 and 26 extend along one and the same ideal line.
[0031] Transmission pulleys 23 direct the cables 24
and 26 in the predefined path from the slider 22 to the
respective pulleys 17, 15.

[0032] The direction of winding of each of the two ca-
bles 24, 26 on the respective pulleys 15, 17 is opposite
to the direction of winding of the covering sheet 6 on the
winding roller 4 so that a movement of winding of the
cables 24 and 26 on the respective pulleys 15 and 17
corresponds to a movement of unwinding of the covering
sheet 6 off the winding roller 4, and vice versa.

[0033] Consequently, when the covering sheet 6 is in
its rolled-up configuration, the two cables 24, 26 assume
a configuration of maximum unwinding off the respective
pulleys 15, 17, whereas, when the covering sheet 6 is in
its extended configuration, the two cables 24, 26 assume
a configuration of maximum winding on the respective
pulleys 15, 17.

[0034] The spring device 16 is configured for exerting,
via its mobile part, a torque on the pulley 17 in a direction
such that the cable 24 is pulled in a direction of winding
on the pulley 17. In turn, as a result of the above action
of the spring device 16 on the pulley 17, the cable 24
pulls, through the slider 22, the covering sheet 6 in the
unwinding direction Y.

[0035] In this way, the covering sheet 4 is kept ten-
sioned in a constant way, irrespective of its position in
the unwinding direction Y and irrespective of the move-
ment to which it is subjected, i.e., whether towards the
rolled-up configuration or towards the extended config-
uration.

[0036] The amount of the aforesaid elastic action ex-
erted by the spring device 16 depends upon the level of
preloading of the latter that is set during installation of
the apparatus 10.

[0037] According to an important characteristic of the
apparatus described herein, the slider 22 comprises a
regulating device 32 for regulating the length L of a useful
portion 24C of the cable 24 that is provided for operatively
connecting the pulley 17 to the slider 22. The above use-
ful portion may be understood as the portion of the cable
24 that extends between the point of fixing of the cable
to the pulley 17 and the point of entry of the cable into
the regulating device 32.

[0038] The person skilled in the sector will now under-
stand that the variation of the length L of the aforesaid
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useful portion of the cable 24 at the same time also caus-
es a variation of the level of preloading of the spring de-
vice 16 since it brings about a rotation of the mobile part
of the spring device 16 - which is in fact connected to the
pulley 17 to which the cable 24 is directly connected -
with respect to the fixed part of the device itself.

[0039] Thanks totheregulating device 32itis thus pos-
sible to regulate the level of preloading of the spring de-
vice 16 simply by intervening on the cable 24, within the
slider 22.

[0040] It is consequently evident that the drawbacks
of the apparatuses of the prior art, discussed at the start
of the present treatment, are completely overcome by
the apparatus described herein.

[0041] In fact, in the apparatus described herein it is
possible to intervene on the slider 22 that contains the
regulating device 32 in order to regulate the preloading
of the spring device 16, thus avoiding the need to gain
access to the winding roller 4. Moreover, the spring de-
vice 16 remains within the winding roller 4 so that the
slider 22 maintains a simple and far from cumbersome
structure.

[0042] In one or more preferred embodiments, like the
one illustrated, the regulating device 32 is located within
the slider 22, and the latter has an outer casing 22A that
can be removed to enable access to the regulating device
32.

[0043] Inone or more preferred embodiments, like the
one illustrated (see Figures 4 and 5), the regulating de-
vice 32 comprises a receiving roller 34 around which the
end portion 24B of the cable 24 can be wound, according
to a number of turns variable on the basis of the length
L desired for the useful portion 24C of the cable 24.
[0044] Consequently, the length L may be varied in a
controlled way by simply winding the end portion 24B of
the cable 24 around the roller 34.

[0045] Inone or more preferred embodiments, like the
one illustrated, the roller 34 is rotatable about an axis of
rotation |1, and associated thereto is a unidirectional-mo-
tion mechanism configured to allow the roller 34 to rotate
only in a direction of winding of the cable 24 useful for
increasing the level of preloading of the spring device 16,
i.e., in a direction of winding of the cable 24 on the roller
34 such as to enable pulling, instead, of the cable itself
in a direction of unwinding off the pulley 17.

[0046] In a preferred embodiment, the aforesaid uni-
directional-motion mechanism may be constituted by a
ratchet device.

[0047] With reference to the example of Figures 4 and
5, the receiving roller 34 is rotatably mounted on a base
36. This has a circular series of front teeth 36B configured
for co-operating with a corresponding series of front teeth
34B, provided on the face of the roller 34 that faces the
base 36.

[0048] The teeth 34B or 36B of each series have, in
the circumferential direction of the respective series, two
opposite surfaces, of which a first surface S1 is orthog-
onal to the plane in which the series of teeth is made,
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and a second, opposite, surface S2 is, instead, inclined
by an angle of less than 90° (considering the angle inter-
nal to the tooth).

[0049] The surfaces S1 of the two series of the teeth
34B and 36B co-operate with one another to determine
blocking of rotation of the roller 34 in a first direction,
whereas the surfaces S2 of the same teeth co-operate
with one another to enable, instead, the roller 34 to rotate
in a second direction, opposite to the first direction.
[0050] Inone or more preferred embodiments, like the
one illustrated, the roller 34 has a shaped central portion
34C, for example having a hexagonal shape, for engage-
ment thereof by an appropriate tool, with the aid of which
it is possible to rotate the roller 34 with respect to the
base 36 in order to carry out regulation of the aforesaid
length L.

[0051] Inone or more preferred embodiments, like the
oneillustrated, the regulating device 32 further comprises
a blocking element for blocking any rotation of the roller
34 about its own axis |1, after the desired length L of the
useful portion 24C of the cable 24 has been set. In this
way, the end portion 24B is stably fixed to the regulating
device 32, leaving the length L desired for the useful por-
tion 24C. In the example illustrated, the above blocking
element is constituted by a screw 38 provided for fasten-
ing the roller 34 to the base 36.

[0052] Of course, without prejudice to the principle of
the invention, the details of construction and the embod-
iments may vary, even significantly, with respect to what
has been illustrated herein purely by way of non-limiting
example, without thereby departing from the scope of the
presentinvention, as defined by the annexed claims. For
instance, the apparatus described herein may comprise
a single cable, for example just the cable 24 of the em-
bodiment illustrated or else a single cable deriving from
joining of the two cables 24 and 26.

Claims
1. Avroller-blind apparatus (10), of the type comprising:

- a support (2);

- awinding roller (4) mounted on the support (2)
so as to be rotatable about an axis of rotation (1);
- a covering sheet (6), which is mobile between
a rolled-up configuration in which it is wound on
the winding roller (4) and an extended configu-
ration in which the covering sheet (6) extends
from the winding roller (4) in an unwinding direc-
tion (Y);

- a slider (22), which is mobile in the unwinding
direction (Y) and to which an end edge of the
covering sheet (6) is connected;

-apulley (17) and a tensioning cable (24), which
connects the pulley (17) to the slider (22) and
can be wound on or unwound off the pulley (22),
as a function of the direction of movement of the
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slider (22) in the unwinding direction (Y);

- aspring device (16), which connects the pulley
(17) in rotation to the winding roller (4) and is
configured for exerting on the pulley (17) a
torque in a direction such that the cable (24) is
pulled in a direction of winding on the pulley (17);
wherein the direction of winding of the cable (24)
on the pulley (17) is opposite to the direction of
winding of the covering sheet (6) on the winding
roller (4) so that a movement of winding of the
cable (24) on the pulley (17) corresponds to a
movement of unwinding of the covering sheet
(6) off the winding roller (4), and vice versa;
wherein said slider (22) comprises a regulating
device (32) for regulating the length (L) of a use-
ful portion (24C) of the cable (24) that is provided
for operatively connecting the pulley (17) to the
slider (22) so as to obtain a predefined level of
preloading of said spring device (16).

The apparatus according to claim 1, wherein said
regulating device (32) comprises a receiving roller
(34) about which an end portion (24B) of the cable
can be wound according to a variable number of
turns on the basis of a given length (L) of said useful
portion (24C) of the cable (24) that is such as to de-
termine said predefined level of preloading.

The apparatus according to claim 2, wherein said
receiving roller (34) is rotatable about an axis of ro-
tation (11), and a unidirectional-motion mechanism
is associated to said receiving roller (34) so as to
enable said receiving roller (34) to rotate only in a
direction of winding of said cable (24) such as to pull,
instead, said cable in a direction of unwinding of said
cable (24) from said pulley (17).

The apparatus according to claim 3, wherein said
regulating device (32) comprises a blocking element
(38) for blocking any rotation of said receiving roller
(34) about said axis of rotation (11).

The apparatus according to claim 3 or claim 4,
wherein said unidirectional-motion mechanism com-
prises a ratchet device.

The apparatus according to claim 5, wherein said
receiving roller (34) is rotatably mounted on a base
(36), which has a first circular series of front teeth
(36B) configured for co-operating with a correspond-
ing second series of front teeth (34B), provided on
the face of said receiving roller (34) facing said base
(36).

The apparatus according to claim 6, wherein the
teeth (34B, 36B) of each of said first and second
series have respective opposite surfaces (S1, S2),
of which afirst surface (S1) is orthogonal to the plane
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10.

1.

in which the corresponding series of teeth is made
and a second, opposite, surface (S2) is, instead, in-
clined with respect to said plane according to an an-
gle of less than 90° in such a way that the first sur-
faces (S1) of said first and second series of teeth
(34B, 36B) co-operate with one another to bring
about blocking of rotation of said receiving roller (34)
in afirst direction, whereas the second surfaces (S2)
of said first and second series of teeth (34B, 36B)
co-operate with one another to enable the receiving
roller (34) to rotate in a second direction, opposite
to the first direction.

The apparatus according to any one of the preceding
claims, comprising:

- a second pulley (15), fixedly connected, in ro-
tation, to said winding roller (4), and a second
cable (26) that connects said second pulley (15)
to the slider (22) and can be wound on or un-
wound off the pulley (22), according to the di-
rection of movement of the slider (22) in the un-
winding direction (Y).

The apparatus according to any one of the preceding
claims, comprising an electric motor (12) for driving
said winding roller (4) in rotation about said axis of
rotation (I).

The apparatus according to any one of the preceding
claims, comprising two opposed lateral guides (7)
that receive the slider (22) according to a sliding cou-
pling and guide it in its movement in the unwinding
direction (Y).

A method for installing a roller-blind apparatus (10),
comprising the steps of:

- providing a support (2) and fixing said support
to a fixed structure at an opening or space to be
covered with said roller-blind apparatus (10);

- providing a winding roller (4) mounted on the
support (2) so as to be rotatable about an axis
of rotation (l);

- providing a covering sheet (6), which is mobile
between a rolled-up configuration in which it is
wound on the winding roller (4), and an extended
configuration in which the covering sheet (6) ex-
tends from the winding roller (4) in an unwinding
direction (Y);

- providing a slider (22), which is mobile in the
unwinding direction (Y) and to which an end
edge of the covering sheet (6) is connected;

- providing a pulley (17) and providing a tension-
ing cable (24) that connects the pulley (17) to
the slider (22) and can be wound on or unwound
off the pulley (22), according to the direction of
movement of the slider (22) in the unwinding di-
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rection (Y); and
- providing a spring device (16), which connects
the pulley (17) in rotation to the winding roller
(4) and is configured for exerting on the pulley
(17) a torque in a direction such that the cable 5
(24) is pulled in a direction of winding on the
pulley (17);
wherein the direction of winding of the cable (24)
on the pulley (17) is opposite to the direction of
winding of the covering sheet (6) on the winding 70
roller (4) so that a movement of winding of the
cable (24) on the pulley (17) corresponds to a
movement of unwinding of the covering sheet
(6) off the winding roller (4), and vice versa;
said method further comprising the step of: 15
regulating, by means of a regulating device (32)
provided in said slider (22), the length (L) of a
useful portion (24C) of the cable (24) that is pro-
vided for operatively connecting the pulley (17)
to the slider (22), until a predefined level of 20
preloading of said spring device (16) is
achieved.
12. The method according to claim 11, wherein said step

of regulating the length (L) of said useful portion 25

(24C) of the cable (24) includes rotating a receiving

roller (34) of said regulating device (32) so as towind

an end portion (24B) of said cable (24) according to

a variable number of turns as a function of said pre-
defined level of preloading. 30
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