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(54) ROLLER SHUTTER FOR DOORS

(57) Roller shutter or closure (100) for doors (200),
the shutter (100) being provided with a first shaft (10)
rotating around a respective first axis (X) of horizontal
rotation, with a first plurality of closing sections ( 2a) con-
nected to the first rotating shaft (10) and, in series, with
each other, of two lateral vertical guides (1a) arranged,
in a fixed position, by opposite bands of the door (200)
and slidably engaged by the first plurality of sections clos-
ing section (2a), and of a motor (M) driving the first ro-
tating shaft (10) to rotate the first rotating shaft (10) itself
around its own rotation axis (X) and imparting closing
sections to the first plurality (2a) a first translation motion
along the two lateral vertical guides (1a); two further lat-
eral guides (9) being provided and being engaged by the
rotating shaft (10) to allow a translation of the rotating
shaft (10) itself and of the first axis (X) of horizontal ro-
tation parallel to themselves along the further guides (9)
themselves in such a way as to impart to the first plurality
of closing elements (2a) a second translation motion
along the two lateral vertical guides (1a) overlapping the
first translation motion so as to move the first plurality of
closing sections (2a) at a speed composed of the effect
of the first and second translation motions.
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Description

Technical Sector of Invention

[0001] The present invention relates to a roller shutter
for doors.

Known technique

[0002] Roller shutters, also known as roller shutters,
known and widely used for closing doors, are made up
of elements, linked together by hinges, called slats or
slats or sections (which we will call "sections" in the fol-
lowing), sliding on vertical guides arranged in corre-
spondence with two uprights of the door, and are essen-
tially characterized by the fact that the aforementioned
sections in the opening phase of the door, or in the phase
in which these sections free the door space, are recalled
upwards, thanks to the winding of the sections them-
selves on a rotating shaft or roller or drum (which in the
following we will call "shaft") with a fixed rotation axis,
and they are collected substantially above a crosspiece
of the door.
[0003] The rolling shutters currently available are
made for civil and industrial use, and take on very differ-
ent dimensions and technical characteristics, without
prejudice to the operating principle described above.
[0004] If, then, the door is of considerable size, espe-
cially in height, as, for example, in the doors of industrial
warehouses, the roller shutter described above is also
usually equipped with electric motors, to carry out the
opening and closing movements.
[0005] Again in the industrial sector, in order to limit
energy losses caused by heat dispersion between inter-
nal and external environments, as well as to free up the
door space in the shortest possible time to allow both
pedestrian and vehicular transit, it is necessary that the
opening and closing speeds are quite high: with the elec-
tric motors mentioned above, speeds of 1 meter per sec-
ond, or slightly higher, are normally achieved, which are
normally not sufficient to quickly free or close the door
compartment.
[0006] Two binding factors essentially contribute to
limiting the opening and closing speeds: the first factor
is linked to the winding and unwinding of the sections
which on the rotating shaft must be regular and with me-
chanical stresses of the constraints between sections of
a limited extent; the second factor concerns the acceler-
ation and braking that must be imparted to the assembly
made up of the rotating shaft and the sections that pro-
gressively wrap around the rotating shaft itself: this as-
sembly can not only take on progressively more and more
significant mass and diameter, but it also requires the
use of increasing powers with quadratic progression re-
lated to the speeds.
[0007] Finally, if it is necessary to ventilate the internal
environment, the roller shutters of the type described
above can only be partially rolled up, creating only a par-

tial opening of the door compartment only between the
floor and a lower edge of the roller shutter itself, also
cease the security barrier effect against the possibility of
intrusions.
[0008] In summary: the main drawbacks presented by
known types of roller shutters are the limited opening and
closing speeds, as well as the impossibility of opening
only the upper part of the door compartment in order to
allow ventilation of the internal environments without
however affecting the safety barrier function of the roller
shutter itself. To these drawbacks, there is also the bulk
in the upper area of the door or immediately above the
door crosspiece, represented by the set of sections pro-
gressively wrapped around the rotating shaft, which, in
the case of doors of considerable height, it can reach
quite large dimensions and therefore require the adoption
of even larger collection boxes, with the possible need
to either raise the ceiling more, or even sacrifice part of
the door space.

Summary of the Invention

[0009] The aim of the present invention is to create a
shutter or roller shutter for doors which is free from the
drawbacks described above.
[0010] According to the present invention, a shutter or
roller shutter for doors is created, the shutter comprising:

- a first shaft rotating around a respective first horizon-
tal rotation axis,

- a first plurality of closing sections connected to the
first rotating shaft and, in series, to each other,

- two lateral vertical guides arranged, in a fixed posi-
tion, on opposite sides of the door and slidably en-
gaged by the first plurality of closing sections, and

- a drive motor for the first rotating shaft to rotate the
first rotating shaft itself around its own rotation axis
and impart a first translation motion along the two
lateral vertical guides to the first plurality of closing
sections; the roller shutter for doors being charac-
terized by the fact of comprising two further lateral
guides engaged by the rotating shaft to allow a trans-
lation of the rotating shaft itself and of the first hori-
zontal rotation axis parallel to themselves along the
further lateral guides themselves in such a way as
to imparting to the first plurality of closing sections a
second translation motion along the two lateral ver-
tical guides overlapping the first translation motion
so as to move the first plurality of closing sections at
a speed composed of the superposition of the first
and second translation motion .

[0011] So, for example, once the rotation speed of the
shaft is fixed at the usual values which corresponds to a
peripheral speed of 1 meter per second, by carrying out
a translation of the shaft at one meter per second we will
obtain an opening at substantially double the speed with-
out putting more stress on the rotating section system,
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i.e. the rotating shaft.
[0012] According to the present invention, a roller shut-
ter or roller shutter for doors is preferably made which
also includes:

- a second shaft rotating around a respective second
horizontal rotation axis;

- a second plurality of closing sections connected to
the second rotating shaft and, in series, to each oth-
er; and

- two further lateral vertical guides arranged, in a fixed
position, on opposite sides of the door and slidably
engaged by the respective second plurality of closing
sections; the two further lateral vertical guides being
arranged from opposite bands of an upper part of
the door, vertically aligned with the lateral vertical
guides arranged from opposite bands of a lower part
of the door.

Brief Description of the Drawings

[0013] The invention will now be described with refer-
ence to the attached drawings, which illustrate an exam-
ple of non-limiting implementation, in which:

- figure 1 illustrates, schematically and in front eleva-
tion, a preferred embodiment of a roller shutter for
doors made according to the dictates of the present
invention;

- figure 2 illustrates a section along line A-A of the
roller shutter of figure 1, in which the roller shutter is
arranged in an operational configuration of complete
closure of the door;

- figure 3 illustrates, again in section, the roller shutter
for doors of figure 2, but arranged in an operational
configuration of partial opening of the door; and

- figure 4 illustrates, again in section, the roller shutter
for doors of figure 2, but arranged in an operational
configuration of total opening of the door.

Detailed Description

[0014] With reference to figures 1 and 2, 100 indicates
as a whole a rolling shutter, or rolling closure, for a door
200, which is a door 200 of a preferably, but not neces-
sarily, industrial type, or having considerable dimen-
sions, especially in height, and to which the following
description will make explicit reference without losing any
generality.
[0015] The door 200 is substantially defined by an up-
per crosspiece 201, and by two vertical lateral uprights
204 which, starting from a floor 205, are inserted into the
crosspiece 201, defining between them and with the
crosspiece 201 itself, a space 206 for both pedestrian
and pedestrian transit, both vehicular.
[0016] The 100 roller shutter includes:

- a shaft 10 rotating around a respective X axis of hor-

izontal rotation,
- a plurality of closing sections 2a, also called slats,

or slats, which are arranged parallel to the X axis,
they are constrained both in series with each other
by means of respective constraints 3, i.e. elements
similar to hinges, and at one end of the series to the
rotating shaft 10;

- two lateral vertical guides 1a, which are arranged, in
a fixed position, on opposite sides of the door 200 in
correspondence with the uprights 204 and are slid-
ably engaged by the plurality of closing sections 2a,
and

- a motor M for driving the rotating shaft 10 to operate,
as will be better described below, the rotating shaft
10 itself around its rotation axis two lateral vertical
guides 1a.

[0017] In particular, the two lateral vertical guides 1a
run parallel to the uprights 204 of the door 200 starting
from the floor 205 without, however, reaching the cross-
bar 201 of the door 200 itself, and, in fact, define:

- a lower part 203 of the compartment 206 of the door
200, suitable for both pedestrian and vehicular tran-
sit, even if for vehicles of small dimensions, and such
as not to occupy the entire compartment 206 in
height as they pass; and

- an upper part 202 of the compartment 206 of the
door 200 suitable, together with the lower part 203,
for the vehicular transit of vehicles of such dimen-
sions as to occupy almost the entire compartment
206 in height as they pass.

[0018] In order to speed up the opening of the com-
partment 206 of the door 200, even halving the opening
time compared to traditional closing systems without,
however, excessively stressing the rotating shaft 10, the
roller shutter 100 includes two further lateral guides 9 ,
only one of which is illustrated in figure 2, engaged by
the rotating shaft 10 to allow a translation of the rotating
shaft 10 and the X axis parallel to themselves precisely
along the two further lateral guides 9 in such a way as to
impart to the plurality of closing sections 2a a second
translation motion along the two vertical lateral guides
1a overlapping the first translation motion so as to move
the closing sections 2a at a speed composed of the effect
of the first and second translation motions.
[0019] The two further lateral guides 9 are engaged by
respective opposite ends 10a of the rotating shaft 10,
and are inclined both with respect to the vertical and with
respect to the guides 1a since they are arranged, in their
lowest part, substantially in proximity to the compartment
206 of the door 200 , and, in their highest part, in a po-
sition further away from the space 206 of the door 200,
and substantially at the same height as the crossbar 201
of the door 200.
[0020] The simple translation of the rotating shaft 10,
parallel to itself and without any rotation around its own
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X axis, allows the closing sections 2a to be dragged along
the guides 1a, freeing the lower part 203 of the compart-
ment 206 from the closing sections 2a themselves, and
the inclination of the lateral guides 9 in itself already al-
lows this operation to be carried out in less time than that
required for a traditional roller shutter whose sections are
movable only vertically. Combining this simple transla-
tion of the shaft 10 rotating parallel to itself with the rota-
tion of the shaft 10 (rotating around its own X axis), the
opening time, or closing time, is significantly reduced,
because while the closing sections 2a wrap around the
rotating shaft 10, they are also simultaneously dragged
along the guides 9 with the result that the movement of
the closing sections 2a along the guides 1a is decidedly
faster, up to double the known speeds current.
[0021] For the purposes of combining the first transla-
tion motion of the closing sections 2a due to their wrap-
ping around the rotating shaft 10, with the second trans-
lation motion of the closing sections 2a themselves, due
to the mere translation of the X axis and shaft 10 rotating
parallel to itself, the rolling shutter 100 also includes a
linear rack 12 fixed and arranged parallel to one of the
two guides 9, and a toothed wheel 13 angularly integral
with the rotating shaft 10 and meshed in the linear rack
12 to form a gear 11 which rotates the rotating shaft 10
around its own axis X during the translation of the X axis,
and of the rotating shaft 10 itself by means of the motor
M, along the further lateral guides.
[0022] As the shaft 10 translates along the guides 9
parallel to itself, and also rotates around its own X axis
going up along the relevant guides 9, not only does it
also bring with it the 2a closing sections, but determines
the wrapping on itself of the closing sections 2a them-
selves, thus realizing, the composition of the first move-
ment and the second translation along the guides 1a to
the advantage of a reduced, if not even halved, opening
time of the door 200 compared to traditional systems.
[0023] In order not to overly stress the rotating shaft
10 during its rotation around the X axis during the con-
sequent winding of the closing sections 2a around itself,
the rolling shutter 100 also includes two subvertical
guides 4 - only one of which is illustrated in figure 2 -
arranged, in a fixed position, by opposite bands of the
door 200 in a substantially contiguous and continuous
manner to the two guides 1a, and slidably engaged by
the plurality of closing sections 2a to guide and support
the closing sections 2a.
[0024] The two subvertical guides 4 are located in a
position above the relative guides 9a, with respect to the
vertical of the door 200, parallel to the rack 12, and are
also arranged in substantial continuity with the relative
guides 9a in order to accommodate, albeit temporarily,
the closing sections 2a when these, as a result of their
wrapping around the rotating shaft 10 and their removal
from the door 200, disengage from the guides 9a and
progressively wrap around the rotating shaft 10 itself, pro-
gressively abandoning the guides 4 themselves.
[0025] In the non-limiting example of implementation

of the roller shutter 100 illustrated and described here,
the movement of the rotating shaft 10 by the motor M is
achieved by means of a pulley - indicated as a whole with
14 and also forming part of the shutter or closure 100-
including:

- one or more ropes or belts 7 suitable for moving (lift-
ing and releasing) the rotating shaft 10,

- a pulley 8 for returning the belts or ropes 7 to achieve
the correct winding and recall or release of the ro-
tating shaft 10, and

- a drum 5 with a fixed rotation Y axis suitable for wind-
ing the belts or straps 7.

[0026] In particular, the drum 5 is arranged, in a fixed
position, directly above the upper crosspiece 201 of the
door 200 with its Y axis parallel to the upper crosspiece
201 of the door 200 itself, and the pulley 8 is arranged
at an upper end of the fixed linear rack 12. The ropes or
belts 7 are connected at one end to the drum 5, are re-
turned by the pulley 8, and are also connected to the
shaft 10: the rotation of the drum 5, achieved by the drive
of the motor M, determines the winding, i.e. the unwinding
of the ropes or belts 7 on it and the recall, or release, of
the rotating shaft 10, which, being constrained to trans-
late with its own axis The X axis itself, thanks to the gear
11, wraps, or releases, the closing sections 2a, simulta-
neously moving them along the guides 9.
[0027] Since, as previously written, the rolling shutter
100 is suitable for a door 200 of a preferably, but not
necessarily, industrial type, i.e. having considerable di-
mensions, especially in height, the closing sections 2a
described above are not sufficient to completely cover
the entire compartment 206 of the door 200, but only its
lower part 203, therefore, the rolling shutter 100 also in-
cludes a second shaft 6 rotating around the Y axis of
horizontal rotation, and angularly integral, also selective-
ly, with drum 5; and a second plurality of closing sections,
indicated with 2b, also called slats or slats, which are
arranged parallel to the Y axis, are connected in series
with each other by means of respective constraints 3, or
elements similar to hinges, and are connected at one end
of the series to the rotating shaft 6. The rolling shutter
100 also includes two further lateral vertical guides 1b
arranged, in a fixed position, on opposite sides of the
door 200 parallel to the uprights 204 and in correspond-
ence with the upper part 202. The two further lateral ver-
tical guides 1b are vertically aligned with the guides 1a
vertical laterals and are slidably engaged by the respec-
tive plurality of the closing elements 2b.
[0028] In particular, the two vertical guides 1a present,
in correspondence with the two further vertical guides
1b, an upper terminal part 15 curved towards the inside
of the door 200 and substantially overlapped with an initial
lower part 16 of the two further vertical guides 1b in such
a way to allow the closing sections 2a and 2b to define
a seamless barrier along the entire compartment 206.
The curved upper terminal part 15, moreover, is also di-
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rected towards the subvertical guides 4 to guarantee both
a regular transition of the closing sections closure 2a from
the guides 1a to the subvertical guides 4, is an overlap
of a lower closure section 16b of the closure sections 2b
with the closure sections 2a.
[0029] Since the second rotating shaft 6 is angularly
integral, although also selectively, with the drum 5, the
rotation of this drum 5, achieved by the drive of the motor
M, determines not only the winding, or unwinding, on it
of the ropes or belts 7 and the recall, or release, of the
rotating shaft 10 along the guides 9, but also the rotation
around the Y axis of the rotating shaft 6 itself and the
recall, or release, of the second plurality of closing sec-
tions 2b along the two further lateral vertical guides 1b.
[0030] In other words, starting from an operational con-
figuration of complete closure of the door 200, illustrated
in figure 2, in which the closing sections 2a are arranged
along the guides 1a to completely close the lower part
203 of the compartment 206, and the closing sections 2b
are arranged along the guides 1b to completely close the
upper part 202 of the compartment 206, the activation of
the motor M determines the simultaneous rotation of the
shafts 10 and 6 rotating around their axes 2b in an op-
erational configuration of partial opening of the door 200,
illustrated in figure 3, where the two further lateral vertical
guides 1b are still engaged by the closing sections 2b,
while the vertical guides 1a are already free from the
relative closing sections 2a, and where a lower closing
section 15a of the closing sections 2a is arranged sub-
stantially exiting the curved upper end part 15 of the
guides 1a.
[0031] The further, or continuous, operation of the mo-
tor M determines the further rotation of the rotating shafts
10 and 6 around their own axes 2a will slide along the
guides 4, simultaneously wrapping around the drive shaft
10, the closing sections 2b will almost completely free
the guides 1b allowing the total opening of the compart-
ment 206 of the door 200, as shown in figure 4, which
illustrates an operational configuration of total opening
of the door 200 in which the lower closing section 16b of
the closing sections 2b is arranged substantially in prox-
imity to the crosspiece 201 of the door 200, and the ro-
tating shaft 10, with the closing sections 2a wound on it,
has reached the highest position of the rack 12 and no
longer represents any obstacle to entry/exit through the
compartment 206 of the door 200.
[0032] By adopting for the upper part 202 of the com-
partment 206 of the door 200 closing sections 2b con-
trolled by a simply rotating shaft 6, i.e., essentially, a tra-
ditional roller closure, and for the lower part 203, closing
sections 2a controlled by a shaft 10 rotating around a
respective X axis of horizontal rotation and translating
during its rotation along the subvertical guides 9 it will
always be possible to obtain an advantage in terms of
opening and/or closing speed, to which will be added the
possible independently open the two parts 202 and 203
allowing, in the case of opening only the upper part 202,
to obtain ventilation of the internal environments without

granting pedestrian access. To open only the upper part
202, while the lower part 203 remains closed, it is nec-
essary to provide a transmission, known and not illus-
trated and connected to the drum 5, such as to decouple
the drum 5 itself from the rotating shaft 6, thus making
the pulley 14 idle to the rotation of the rotating shaft 6
itself.
[0033] In any case, thanks to the composition of the
two motions (rotational and translational), the compart-
ment 206 of the door 200 is freed in much shorter times
than similar doors equipped with simple fixed-axis wind-
ers and also compared to similar so-called sectional
doors equipped with linear motion only.
[0034] The closing sections 2a and 2b, once collected
on the respective rotating shafts 10 and 6, will take on a
smaller size than the size that would exist if all the closing
sections 2a and 2b necessary to completely close the
compartment 206 were wrapped around a single rotating
shaft as happens in the embodiments known to date,
and, furthermore, the overall height above the crosspiece
201 of the door 200 will also be significantly reduced com-
pared to a rolling shutter for doors with a single rotating
shaft.
[0035] No restrictions are placed on the choice of ma-
terials constituting the invention.
[0036] According to a further embodiment not illustrat-
ed, but easily deduced from what has been described
above, the movement of the closing sections 2a, i.e. the
rotation of the rotating shaft 10, can be carried out inde-
pendently from the movement of the closing sections 2b,
i.e. the rotation of the rotary shaft 6, preferably adopting
a drive motor M for each rotary shaft 6 and 10 independ-
ent of the drive motor M of the other rotary shaft 10 and
6. Two independent motors M, one for each shaft 10 and
6 rotating, they allow not only to divide the electro-me-
chanical power, which is not possibly possible for a shut-
ter or roller shutter for doors with a single rotating shaft,
but they also allow not only to do without the aforemen-
tioned transmission, but also to open only the upper part
202 of the door 200 allowing ventilation and preventing
pedestrian or vehicle access.
[0037] In the attached figures one of the possible ge-
ometries has been represented, simplifying the repre-
sentation as much as possible, omitting components and
devices belonging to the known art (such as for example
weight balancing systems, safety systems, electrical and
electronic accessory systems), as they it is considered
not strictly necessary to report more details, this to facil-
itate understanding of the functioning of the invention.
[0038] In order to ensure full compliance with sector
standards and CE standards, the invention in its various
construction forms must obviously be subjected to testing
and approval.
[0039] In addition to the embodiment of the invention,
as described above, it should be understood that numer-
ous other variations exist. It should also be understood
that such embodiments are exemplary only and do not
limit either the scope of the invention, its applications, or
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its possible configurations. On the contrary, although the
above description allows the specialized technician to
implement the present invention at least according to one
of its exemplary embodiments, it must be understood that
many variations of the described components are possi-
ble, without thereby departing from the scope of the in-
vention, as defined in the attached claims, which are in-
terpreted literally and/or according to their legal equiva-
lents.

List of components

[0040]

1a and 1b - Vertical guides
2a and 2b - closing sections, also called slats or slats
3 - Constraints between closing sections
4 - Subvertical guides
5 - Drum
6 - Rotating shaft with fixed rotation axis
7 - Suitable ropes or straps
8 - Pulleys
9 - Rotating and translating shaft guides;
10 - Rotating and translating shaft;
10a - Opposite ends of rotating shaft 10
11 - Gear
12 - Fixed rack
13 - Toothed wheel integral with the rotating and
translating shaft;
14 - Pulley
15 - Curved upper end part 15 of the guides 1a
15a - Lower closing section 15a of the closing sec-
tions 1a
16 - Lower initial part 16 of the guides 1b
16b - Lower closing section 16b of closing sections
2b
200 - Door
201 - Upper crosspiece of the door
202 - Upper part of the door
203 - Lower part of the door
204 - Door uprights
205 - Floor
206 - Transit compartment
M - Electric gear motor

Claims

1. Roller shutter (100) for doors (200), the shutter (100)
comprising:

- a first shaft (10) rotating around a respective
first axis (X) of horizontal rotation,
- a first plurality of closing sections (2a) connect-
ed to the first rotating shaft (10) and, in series,
with each other,
- two lateral vertical guides (1a) arranged, in a
fixed position, on opposite sides of the door

(200) and slidably engaged by the first plurality
of closing sections (2a), and
- a motor (M) for driving the first rotating shaft
(10) to rotate the first rotating shaft (10) itself
around its own rotation axis (X) and impart to
the first plurality of closing sections (2a) a first
motion of translation along the two lateral verti-
cal guides (1a);

the roller shutter (100) for doors (200) is character-
ized by the fact that it includes two further lateral
guides (9) engaged by the rotating shaft (10) to allow
a translation of the rotating shaft (10) itself and of
the first axis(X) of horizontal rotation parallel to them-
selves along the further lateral guides (9) themselves
in such a way as to impart to the first plurality of
closing sections (2a), a second translation motion
along the two lateral vertical guides (1a) overlapping
the first translation motion so as to move the first
plurality of closing sections (2a), at a speed com-
posed of the superposition of the first and second
translation motion.

2. Roller shutter for doors characterized by the fact
that it includes a gear (11) for controlling the first
rotating shaft (10) comprising, in turn, a fixed linear
rack (12) arranged parallel to one of the two guides
(9), and a toothed wheel (13) angularly integral with
the first rotating shaft (10) and meshed in the linear
rack (12) to translate the first rotating shaft (10) along
the further lateral guides (9) due to the sole effect of
the rotation of the first (10) itself rotating around its
own axis (X).

3. Roller shutter for doors characterized by the fact
that the further lateral guides (9) are inclined and are
arranged substantially close to the door (200) in their
lower part, and in a position further away from the
door (200) in their highest.

4. Roller shutter for doors according to any of the pre-
vious claims, characterized in that it also compris-
es:

- a second shaft (6) rotating around a respective
second axis (Y) of horizontal rotation;
- a second plurality of closing sections (2b), con-
nected to the second rotating shaft (6) and, in
series, with each other; and
- two further lateral vertical guides (1b) arranged,
in a fixed position, on opposite sides of the door
(200) and slidably engaged by the respective
second plurality of the closing sections (2b); the
two further lateral vertical guides (1b) being ar-
ranged from opposite bands of an upper part
(202) of the door (200), vertically aligned to the
lateral vertical guides (1a) arranged from oppo-
site bands of a lower part (203) of the door (200).
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5. Roller shutter for doors according to claim 4, char-
acterized in that it comprises a drive motor (M) for
each rotating shaft (10)(6) independent of the drive
motor (M) of the other shaft (6)(10) rotating to allow
the electro-mechanical power to be divided.

6. Roller shutter for doors according to claim 4, char-
acterized in that it comprises a drive motor (M) for
each rotating shaft (10)(6) independent of the drive
motor (M) of the other shaft (6)(10) rotating to allow
the opening of the compartment (201) of the door
(200) to be divided between its upper part (202) and
its lower part (203).
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