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Description

TECHNICAL FIELD

[0001] The present invention relates to the field of
doors for closing rooms inside buildings. More in partic-
ular, the invention relates to a closing system of a room
by means of pull sliding panels, preferably but not exclu-
sively of the type made of glass or crystal.

[0002] The invention also relates to a kit for assembly
of the aforesaid closing system.

State of the art

[0003] For many years now there have been known
systems for closing rooms that involve the use of doors
formed by sliding panels, that slide parallel to one anoth-
er, from a stacked position, in which the panels are all
grouped together on one side of the opening for access-
ing the room, superimposed laterally on one another, to
a closed position, in which they extend to close the open-
ing, with small edge portions superimposed laterally on
one another, have been known for many years now.
[0004] Inthe majority of these systems, the panels are
hung from trolleys sliding on guides fixed to the ceiling
or to the wall, and movement of the panels generally
takes place by pulling. In practice, from the stacked po-
sition, using, for example, a handle, the user pulls the
panel that will be the end closing panel of the opening of
the room; during translation, this panel, by means of abut-
ment bodies positioned at the upper trolleys, comes into
contact with counter-abutmentbodies present on the trol-
leys of the immediately contiguous panel, pulling it toward
the closed position. In the case in which there are three
panels, the second panel moved will be provided with
abutment bodies and the third panel will be provided with
counter-abutment bodies, so that during movement of
the second panel the third panel is also moved. The
movement for opening the room, i.e. movement of the
panels toward the stacked position, takes place substan-
tially in the opposite direction, again by pulling.

[0005] Although these systems have been known for
some time, they have various problems. A first problem
is linked, for example, to the footprint of the panels when
they are in stacked position. In fact, in this position the
abutment bodies and the counter-abutment bodies are
spaced apart on the trolleys, above the panels, with a
configuration that obliges the outer edges of the panels,
i.e. the edges facing the closed position, to remain stag-
gered from one another, with an evident increase in the
footprint of the stacked position and reduction of the
opening of the room, which increases as the number of
sliding panels used increases.

[0006] Moreover, itis possible for foreign bodies to en-
ter the spaces above the panels, between the guides,
the trolleys and the abutment bodies and the counter-
abutment bodies, blocking movement of the panels or
causing noise; in these cases it is necessary to use a
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ladder to remove the protection that conceal the guides
and the trolleys and eliminate the foreign bodies.
[0007] Moreover, in the prior art systems described
above, the panels tend to pivot about an axis correspond-
ing substantially to the sliding surface of the trolleys on
the guides. To prevent this, there are sometimes embed-
ded in the floor lower guides for guide elements associ-
ated with the lower edge of the panels, to constrain them
to the floor and prevent pivoting; clearly, the use of a
guide embedded in the floor leads to problems during
installation and of maintenance, related to the possibility
of foreign bodies entering this guide.

[0008] Inaddition, inthe systems described above, the
panels, due to imperfections during installation or small
variations in the structure with which they are associated,
can often lose their correct horizontal arrangement, so
thatthe panels tend to move toward the stacked or closed
position, even when this is not required.

Object and summary of the invention

[0009] The main object of the present invention is to
solve the aforesaid problems by producing a closing sys-
tem of a room by means of pull sliding panels, which is
of simple construction, and a kit for the assembly of said
system.

[0010] Another important object of the present inven-
tion is that of producing a closing system of a room by
means of pull sliding panels that is reliable in its operation.
[0011] Yet another important object of the present in-
vention is that of producing a closing system of a room
by means of pull sliding panels that is simple to install.
[0012] One moreimportantobjectof the presentinven-
tion is that of producing a closing system of a room by
means of pull sliding panels that overcomes or reduces
possible pivoting of the panels during movement.
[0013] A further important object of the present inven-
tion is that of producing a closing system of a room by
means of pull sliding panels that allows stable positioning
of the panels in the operating positions thereof.

[0014] These and other objects, which will be more ap-
parent below, are achieved with a closing system of a
room by means of pull sliding panels as claimed in claim
1 set forth below, and with a kit for assembly as claimed
in claim 20.

[0015] Theinventionrelates in particularto sliding pan-
els without a perimeter frame in which pulling devices
could be concealed. The invention relates to a system
provided with elements or kits to be fitted substantially
on the outer surface of the panels. It is understood that
these elements or kits could also be fitted to the outer
surface of panels with a perimeter frame.

[0016] Therefore, according to a first aspect, the clos-
ing system of a room by means of pull sliding panels,
according to the invention, comprises:

- aseries of at least two panels sliding parallel to one
another from a first stacked/open position in which
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they are substantially superimposed frontally, to a
second closed position for closing a room in which
the panels are moved apart from one another, and
vice versa; in this series there are comprised at least
a first panel and a second panel, with said first end
closing panel of the room that precedes said second
panel during movement,

- longitudinal sliding means for the panels, arranged
above said panels, from which the panels are hung,

- abutment elements for pulling contiguous panels,
fixed in proximity of the two edges, outer and inner,
at least of the first end closing panel,

- atleastone guiding and pulling unit fixed in proximity
of the outer edge of at least said second panel, com-
prising

o0 a portion of sliding guide for the lower edge of
said first end panel, and

o counter abutment portions for said abutment
elements of said end panel,

so that in the movement from the stacked/open position
to the closed position the abutment element associated
with the inner edge of the first end panel that precedes
the second panel in the movement, impacts against a
first said counter abutment portion associated with the
second panel that follows, pulling with it this second pan-
el, while, in the movement from the closed position to the
stacked/open position, the abutment element associated
with the outer edge of the first panel impacts against the
second counter abutment portion of the guiding and pull-
ing unit of the second panel, pulling this with it.

[0017] According to preferred embodiments, the clos-
ing system of a room according to the invention compris-
es atleast three panels; of said at least three panels there
are present a last panel adapted to close the room on
the opposite side thereof with respect to the first panel,
and a second last panel that precedes the last panel; in
proximity of the inner and outer edges of the second last
panel there are associated said abutment elements for
pulling contiguous panels; there being associated with
said last panel at least one said guiding and pulling unit
fixed in proximity of the outer edge of the last panel, which
comprises a portion of sliding guide for the lower edge
of the second last panel, and counter abutment portions
for abutment elements of the second last panel; the sys-
tem is such that in the movement from the stacked/open
position to the closed position, the abutment element as-
sociated with the inner edge of the second last panel that
precedes the last panel in movement, impacts against a
first counter abutment portion of the guiding and pulling
unit associated with the last panel that follows, pulling
with it said last panel, while, in the movement from the
closed position to the stacked/open position, the abut-
ment element associated with the outer edge of the sec-
ond last panel impacts against the second counter abut-
ment portion of the guiding and pulling unit associated
with the last panel, pulling this with it.
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[0018] It can be said, according to preferred embodi-
ments, that in the closing system of a room according to
the invention, which comprises at least three panels,
there is present at least one intermediate panel com-
prised between the first panel and the last panel adapted
to close the room; in proximity of the inner and outer
edges of this intermediate panel there are associated
with said abutment elements for pulling contiguous pan-
els; there is associated with the outer edge of said inter-
mediate panel a said guiding and pulling unit, comprising
a portion of sliding guide for the lower edge of the con-
tiguous panel that precedes it, and counter abutment por-
tions for abutment elements of the contiguous panel that
precedes it, so that in the movement from the
stacked/open position to the closed position, an abut-
ment element, associated with the inner edge of the panel
that precedes said intermediate panel, impacts against
afirst said counter abutment portion associated with said
intermediate panel that follows, pulling with it the inter-
mediate panel, while, in the movement from the closed
position to the stacked/open position, the abutment ele-
ment associated with the outer edge of the panel that
precedes the intermediate panelimpacts against the sec-
ond counter abutment portion of the guiding and pulling
unit of said intermediate panel, pulling this with it.
[0019] Inthe descriptionthatfollows, intermediate pan-
el can also be intended as the last panel, i.e. a panel
subsequent to the first panel; therefore, in a system with
two panels, intermediate panel can also be intended as
the second and last panel of the system.

[0020] Ingeneral, as will be more apparent hereinafter
and according to the typical configuration of sliding panel
system, each panel, with the exception of the last panel
(i.e. the one opposite the first panel that closes the open-
ing of the room with respect to any other intermediate
panels), pulls a respective contiguous panel both in the
movement to close the room, and in the movement to
stack/open the panels (in the closing movement the con-
tiguous panel moved is pulled, while in the opening move-
ment the contiguous panel moved is pushed).

[0021] Preferably, the abutment elements for pulling
contiguous panels, and the at least one guiding and pull-
ing unit fixed in proximity of the outer edge at least of
said second panel, or of the intermediate panel, are fixed
close to the lower edge of the respective panels. Purely
by way of example, the abutment elements for pulling
contiguous panels, and the at least one guiding and pull-
ing unit can be designed to be fixed at a distance from
the lower edge comprised between around 1/20 and
1/200 of the height of the panel to which they are fixed.
It must be clear that the distance from the lower edge is
fixed and cannot be varied during use; the range indicat-
ed above is a range related to the design phase of the
system.

[0022] Preferably, the outer edges of the panels are
substantially aligned when the panels are in said stacked
position.

[0023] Advantageously, the system can comprise a
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guide to be fixed to the floor in which there is arranged
slidingly the last panel of the series of panels, i.e. the last
panel to be pulled during the opening movement.
[0024] According to preferred embodiments, the guid-
ing and pulling unit comprises a sandwich locking portion
to the outer edge of the intermediate panel; from one side
of the locking portion there extends an appendage form-
ing a said abutment element; on the side of the locking
portion, opposite said appendage with respect to the pan-
el, there is defined, at a distance from the lower edge of
the panel substantially corresponding to the distance of
the appendage from the lower edge, a pair of seats open
in opposite directions toward the opening or closing di-
rection of the panels, for housing a respective said ap-
pendage, in which there are defined respective counter
abutment portions for the abutment elements of the panel
that precedes in movement; this guiding and pulling unit
comprises, on the same side of the panel in which the
seats are present, the aforesaid portion of sliding guide
for the panel that precedes in movement. Advantageous-
ly, the locking portion can have a distance from the lower
edge of the panel at least equal to or greater than the
depth of said guide portion; said guide portion is below
the seats and projects laterally therefrom.

[0025] Preferably, in this guiding and pulling unit, the
seats, the guide portion and at least part of the locking
portion are produced in a single piece.

[0026] Preferably, the abutment elements for pulling
contiguous panels, fixed in proximity of the two edges,
outer and inner, of the end closing panel and of the inner
edge of the at least one intermediate panel comprise a
said appendage adapted to be associated with the coun-
ter abutment portions of a related guiding and pulling unit
of the contiguous intermediate panel.

[0027] Advantageously, there are associated with the
first panel, i.e. the end closing panel, two abutment units
each comprising an abutment element; these abutment
units comprise respective sandwich locking portions to
the panel; preferably said locking portions comprise a
plate and a counter plate arranged on opposite sides of
said panel, and a screw for connection of said plate and
counter plate passing through said panel.

[0028] Preferably, there are associated with at least
one intermediate panel, on opposite edges, a said guid-
ing and pulling unit fixed in proximity of the outer edge
and an abutment unit comprising at least one said abut-
ment element; the abutment unit comprises respective
sandwich locking portions to the panel; preferably, the
locking portions comprise a plate and a counter plate
arranged on opposite sides of said sheet, and a screw
for connection of said plate and counter plate passing
through the panel.

[0029] Preferably, there is present a reversible cou-
pling between the abutment element and the related
counter abutment portion; preferably this reversible cou-
pling is of the type for elastic deformation.

[0030] Advantageously, the aforesaid appendage is
surrounded by an elastic ring, preferably made of rubber
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or the like. Advantageously, the seat in which the ap-
pendage must abut can have a concave C-shaped con-
figuration with dimensions such as to urge the elastic ring
to temporarily deform by compression during the step of
inserting the appendage into said seat; this seat urges
the appendage into position when it is inserted therein;
the step of removal of the appendage from the seat oc-
curs with a thrust such as to overcome the elastic defor-
mation of the ring for removal from the seat.

[0031] According to another aspect, the invention re-
lates to a kit for assembly of a closing system of a room
by means of pull sliding panels according to one or more
of the preceding embodiments, comprising at least

- the aforesaid abutment elements for pulling contig-
uous panels, to be fixed in proximity of the two edges,
outer and inner, at least of said end closing panel
and/or of one intermediate panel,

- said at least one guiding and pulling unit to be fixed
in proximity of the outer edge of said at least one
intermediate panel.

[0032] Preferably, the kit comprises, for a system that
comprises a number "n" of sliding panels, "n-1" abutment
units to be fixed in proximity of the inner edge of the pan-
els, with the exclusion of the last panel "n", an abutment
unit to be fixed to the outer edge of the first panel (end
closing), and "n-1" guiding and pulling units to be fixed
to the outer edge of the panels with the exclusion of the
first panel; preferably the system is also provided with a
floor guide for the last panel "n".

Brief description of the drawings

[0033] Further characteristics and advantages of the
invention will be more apparent from the description of a
preferred but non-exclusive embodiment thereof, illus-
trated by way of non-limiting example in the accompany-
ing drawings, wherein:

Fig. 1 represents a partly sectional side view of a
closing system of a room by means of pull sliding
panels according to the invention, wherein the pan-
els are in stacked position;

Fig. 2is a sectional detail of the view of Fig. 1, relating
to the lower part of the panels, taken along a vertical
plane orthogonal to the panels;

Fig. 3 is an axonometric view of a portion of the group
of panels of Fig. 1;

Figs. 4 to 8 are sectional plan views of the panels of
the system of Fig. 1, relating to movement of the
panels from the stacked position in which the open-
ing of the room is open, to the closed position of the
opening of the room;

Fig. 9 is a sectional plan view of the panels of the
system of Fig. 1, relating to the first movement of the
end closing panel from the position of Fig. 8 toward
the open position;
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Fig. 10 is a sectional plan view, taken along a hori-
zontal plane X-X, of a guiding and pulling unit of the
system of Fig. 1;

Fig. 11 is a a sectional side view, taken along a ver-
tical plane XI-XI, of the guiding and pulling unit of
Fig. 10;

Fig. 12 is an axonometric view of the guiding and
pulling unit of Fig. 10;

Fig. 13 is an exploded axonometric view of the guid-
ing and pulling unit of Fig. 10, oriented in the opposite
direction with respect to Fig. 12;

Fig. 14 is an axonometric view of an abutment ele-
ment for pulling contiguous panels of the system ac-
cording to the preceding figures;

Fig. 15 is a sectional plan view, taken along a hori-
zontal plane, of the abutment element of Fig. 14;
Fig. 16 is a axonometric view from below of two con-
tiguous panels in a system according to the preced-
ing figures, highlighting a guiding and pulling unitand
an abutment element coupled together;

Fig. 17 is a partly sectional front view of a first guiding
and pulling unit according to the preceding figures,
of a further guiding and pulling unit and of an abut-
ment element, the last two show partly schematized
with broken lines and adapted to abut with the first
unit for the pulling steps, in one or other direction, of
the panel with which this first unit is associated;
Figs. 18 to 21 show four different configurations of
systems according to the invention, in which different
stacking cavities, and versions with different num-
bers of panels, can be seen.

Detailed description of an embodiment of the invention

[0034] With reference to the aforesaid figures, a clos-
ing system of a room by means of pull sliding panels is
indicated as a whole with the number 10.

[0035] In this example, the system 10 is provided with
a series of three panels 11, indicated respectively with
11, 11", and 11™"; hereinafter, elements associated with
a specific panel shall also be indicated with a correspond-
ing number of apostrophes; when features associated
with a panel are indicated without apostrophes, this
means that they can concern all the panels, unless oth-
erwise apparent from the context. These panels 11 slide
parallel to one another from a first stacked position, as
shown in Figs. 1, 2, 3 and 4, to a second position, for
closing the opening of a room, as shown in Fig. 8 the
opening for access to the room is not explicitly indicated
in the figures; more generally, the "closed position of the
room" will be indicated hereinafter; the jamb against
which the panels abut when closed is indicated with the
letter S in Figs. 7, 8 and 9.

[0036] Thepanels 11 are made, forexample, of sheets,
preferably flat and preferably of the same width, height
and thickness. Width is intended as the dimension or-
thogonal to the vertical extension of the sheet when po-
sitioned upright, hereinafter referred to as "height". Here-

10

15

20

25

30

35

40

45

50

55

inafter, the term sheet or the term panel shall be used at
times to indicate the same object.

[0037] In this example, the sheets are made of glass
or crystal. It is clear that in other examples these sheets
can be made of any other material, for example wood,
marble, resin, plastic, combinations of these, etc.
[0038] Advantageously, in preferred embodiments, in
the stacked position, the sheets are superimposed fron-
tally, with the outer edges, indicated with 12A, which are
substantially aligned, as clearly visible in Fig. 3 and in
Fig. 4. Therefore, alignment takes place along a line L
orthogonal to the plane of the sheets or to the direction
of their movement. Hereinafter, the term inner edge, in-
dicated with 12B, is intended as the edge of the sheets,
i.e. the face of the sheet related to the thickness, facing
the stacked position, i.e. the edge of the sheets that dur-
ing movement from the closed position to the stacked
position reaches the stacked position first. The term outer
edge 12A is therefore intended as the opposite edge of
the sheets, i.e. the edge facing the direction of closing of
the room.

[0039] Preferably, when in the stacked position, the
panels are contained inside a cavity 13. In this example,
the cavity 13 is formed by a single concealing wall 13A,
for example formed by a static sheet fixed to the ceiling
and to the floor by means of a frame 13B. The cavity 13
is therefore open on the side opposite the static sheet
13A with respect to the panels 11, and onthe side relating
to the area from which the panels 11 exit from this cavity.
[0040] As an example example, the area from which
the sheets 11 exit from the cavity 13 coincides approxi-
mately with the plane of alignment of the outer edges
12A of the sheets, coinciding in turn with the outer edge
13C of the static sheet 13A, as shown in Fig. 4. In other
embodiments, the outer edges 12A of the sheets can be
inside the cavity 13, or outside the cavity.

[0041] Inother embodiments, this cavity can be closed
on both sides of the panels, for example by two static
sheets, as shown in the example of Fig. 19. In other ex-
amples, the cavity 13 can be produced close to a struc-
tural element, a masonry wall (such as the example of
Fig. 21), a plasterboard wall, etc.

[0042] Each panel is supported by at least one trolley
14 (more preferably atleast two trolleys), arranged sliding
on a respective track 15, for example fixed to a ceiling
16 opposite a floor 17. The panels 11 are thus hung from
the trolleys 14. In practice, tracks 15 and trolleys 14 are
longitudinal sliding means for the panels 11.

[0043] Inthe example of Fig. 1, the system is provided
with a series of three panels 11. In a known manner, the
system provides that from the stacked position, a first
panel 11’, corresponding to the one that will be the end
closing panel of the room, is moved toward the closed
position. This first panel 11’ translates (Fig. 5), and during
its translation, when it is extracted for the majority of its
width from the cavity 13, by means of striker means de-
scribed hereinafter, "couples" a second panel 11", con-
tiguous thereto, pulling this with it (Fig. 6).
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[0044] Similarly, the second panel 11 ", which is an
intermediate panel in the series of panels of which the
system is composed, in its translation (Fig. 6), when it is
extracted for the majority of its width from the cavity 13,
by means of striker means, couples the third intermediate
panel 11’", pulling this with it (Fig. 7). When the third panel
11" is also extracted for the majority of its width from of
the cavity 13, the room is closed, i.e. the closed position
(Fig. 8) has beenreached. As already stated, hereinafter
elements associated with the first panel will also be indi-
cated with an apostrophe, elements associated with the
second panel with two apostrophes, and elements asso-
ciated with the third panel with three apostrophes.
[0045] Hereinafter, the second intermediate panel
11" is also defined intermediate panel that follows (or fol-
lowing) the end closing panel 11’ during movement, or
intermediate panel that precedes the third intermediate
panel 11" during movement. Therefore, the first panel
11’ precedes the second intermediate panel 11". Simi-
larly, during the closing movement, the third intermediate
panel 11" is also defined panel that follows (or following)
the second intermediate panel. In practice, the panel that
is pulled is a panel following the panel that pulls, while
the panel that pulls is the panel that precedes the panel
pulled thereby.

[0046] The aforesaid striker means, which allow pulling
of a panel by the panel that precedes it during the closing
movement, are provided with abutment elements 18R-
19R for pulling contiguous panels, better described here-
inafter, fixed in proximity of the two edges, outer 12A and
inner 12B, of each panel, with the exception of the inner
edge 12B™ of the last panel, i.e. the third intermediate
panel 11", clearly visible in Figs. 4 to 9.

[0047] Moreover,there are also present, forthe second
intermediate panel 11" and the third intermediate panel
11", respective guiding and pulling units, numbered re-
spectively with 20" and 20", fixed in proximity of the re-
spective outer edges 12A. Each unit 20 (i.e. 20" and 20™")
comprises a portion of sliding guide 21 for the lower edge
12C of the panel that precedes the closing movement of
the room (panel that precedes: i.e. the first end closing
panel 11’ in the case of the unit 20", or the second inter-
mediate panel 11" in the case of the unit 20"). Moreover,
each unit 20 also comprises counter abutment portions
22 (clearly visible in Figs. 13 and 17) for the abutment
elements 18R and 19R associated with the panels that
precede in the closing movement the panel provided with
the respective unit 20 (as will be more apparent below,
the abutmentelement 19R acts by pulling during the clos-
ing movement, while the abutment element 18R acts dur-
ing the opening movement).

[0048] In practice, in the movement from the
stacked/open position to the closed position, the abut-
ment element 19R’ associated with the inner edge 12B’
of the end closing panel 11’ that precedes the second
intermediate panel 11" (intermediate panel 20" to the out-
er edge 12A" of which the guiding and pulling unit 20" is
fixed) abuts against the counter abutment portion 22 (bet-
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ter described below) of the unit 20", pulling this with it,
and therefore pulling with it the whole second intermedi-
ate panel 11 "(figure 5, 6 and 16). With sliding of the sec-
ond intermediate panel 11", the respective abutment el-
ement 19R" associated with the inner edge 12B" of this
panel, encounters the counter abutment portion 22 of the
unit 20™ fixed to the outer edge 12A™ of the third inter-
mediate panel 11", pulling this latter with it until the closed
position (Figs. 6, 7, 8 and 17) is reached.

[0049] On the contrary, in the movement from the
closed position to the stacked/open position, the abut-
ment elements 18R associated with the outer edges of
the preceding panels, impact in sequence against the
second counter abutment portions 22 of the panels that
follow, pulling with them the intermediate panels that fol-
low toward the opening.

[0050] Advantageously, the system 10 can be provid-
ed with a guide 23, to be fixed to the floor 17, in which
there is arranged slidingly the last panel of the series (i.e.
the last panel to be pulled into the closed position during
the closing movement), that is, in this example, the third
intermediate panel 11" of said series of panels. Prefer-
ably, this guide 23 is of a length that is less than the width
of this latter panel 11™. Even more preferably, this guide
23 is completely contained in the cavity 13, for example
aligned with its outer end 23A with the outer edge 13C
of the static sheet 13A (i.e. with the edges 12A of the
panels 11). In this example, the guide 23 has a U-shaped
cross section.

[0051] Preferably, the guiding and pulling unit 20 (see,
for example, Figs. 10, 11, 12 and 13, in which the sheet
11 is not visible) comprises a sandwich locking portion
24 to the outer edge 12A of the intermediate panel 11 to
which it is fixed, formed by a plate 24A and a counter
plate 24B arranged on opposite sides of the sheet 11,
and a screw 24C for connection of the plate and of the
counter plate, passing through this sheet. The plate 24A
has a shaped part 24D adapted to abut against the outer
edge 12A of the sheet 11, which also allows the unit 20
correct to maintain the correct orientation with respect to
both the edges 12A and 12C.

[0052] Advantageously, in preferred embodiments,
the guiding and pulling unit 20 also comprises the afore-
said abutment element 18R related to the outer edge
12A. For example, from one side of the sandwich locking
portion 24 there extends an appendage that forms this
abutment element 18R. For example, this appendage,
also numbered with 18R for simplicity, extends from the
counter plate 24B.

[0053] Preferably, on the side of the locking portion 24,
opposite the appendage 18R with respect to the panel
11, there is defined, at a distance F from the lower edge
12C of the panel 11 substantially corresponding to the
distance of the appendage 24 from this lower edge 12C,
a pair of seats 25, open in opposite directions toward the
opening or closing direction of the panels, for receiving
a respective appendage 18R or 19R. At the bottom of
these seats 25 there are defined respective counter abut-
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ment portions 22 for the abutment elements 18R, 19R of
the panel that precedes in the closing movement.
[0054] Advantageously, the guiding and pulling unit 20
also comprises, on the same side of the panel 11 in which
the seats 25 are present, the portion 21 of sliding guide
for the panel that precedes in movement, as described
above.

[0055] Preferably, in the guiding and pulling unit 20,
the seats 25, the guide portion 21 and at least part of
said locking portion, for example, the plate 24A, are pro-
duced in a single piece.

[0056] With particular reference to figure. 2, it can be
noted how, preferably, the locking portion 24 has a dis-
tance D (for example measured from the lowest point of
the counter plate 24B) from the lower edge 12C of the
panel 11 at least equal to or greater than the depth P of
the guide portion (for example measured vertically from
the bottom of the guide portion to the horizontal projection
of the lowest point of the same point of the locking portion
24 from which the distance D from the lower edge 12C
was measured).

[0057] The guide portion 21 is lower than the seats 25
and is preferably projecting laterally therefrom (in prac-
tice, it projects laterally and downward). This guide por-
tion 21 has, for example, a guide cavity 21 A with U-
shaped cross section.

[0058] According to the description above, it is clear
that there are present two guiding and pulling units
20" and 20", fixed in proximity of the respective outer
edges 12A" and 12A™ of the second intermediate panel
11" and third intermediate panel 11" (last panel of the
series to be pulled toward the closed position). It should
be noted that the figures show an appendage 18R", i.e.
projecting from the third guiding and pulling unit 20",
which has no practical function, as it does not require to
abutagainst anything, butis provided purely for aesthetic
purposes and industrial convenience (besides having the
practical use of serving as a threaded seat to tighten the
screw 24C and lock the unit 20).

[0059] In the case in which the panels are two in
number (as in Fig. 18), there will be present a single guid-
ing and pulling unit20", on the second intermediate panel
11" (the same reference numbers as in the preceding
case are maintained); also in this case the appendage
18R" is provided purely for aesthetic purposes and in-
dustrial convenience.

[0060] In the case of more than three panels, for ex-
ample five panels, as in Fig. 20., there are present four
guiding and pulling units 20", 20", 20"V and 20V, for four
respective panels 11", 11", 11V and 11V (last panel);
also in this case the appendage 18RV is provided purely
for aesthetic purposes and industrial convenience (be-
sides having, as already mentioned, the practical use of
serving as a threaded seat to tighten the screw 24C and
lock the unit 20).

[0061] Generalizing, it can be said that given a number
n of panels (with a minimum of two sliding panels), there
will be present n-1 guiding and pulling units 20.
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[0062] The abutment elements 19R are preferably in
the form of appendages that project laterally from abut-
ment units 26 fixed at the inner edges 12B of the panels
(with the exclusion of the last panel to be pulled, in the
case of three panels, the third intermediate panel 11").
These appendages, also numbered with 19R for simplic-
ity, are preferably identical to the appendages 18R. Each
abutment unit 26 (see for example Figs. 14 and 15, in
which the sheet 11 is not represented) has a further sand-
wich locking portion 24bis which comprises, similarly to
the case of the guiding and pulling units 20, for example
a further plate 24a and a further counter plate 24b ar-
ranged on opposite sides of the respective sheet, and a
further screw 24c for connection of said plate and counter
plate passing through said sheet. Also in this case, the
further plate 24a has a further shaped part 24d adapted
to abut against the inner edge 12A of the sheet 11. The
appendage 19R projects from the further counter plate
24b.

[0063] Similarly, only for the first panel 11°, there is
present a further abutment unit 26bis, similar to the abut-
ment unit 26, arranged in proximity of the outer edge
12A’ of the panel, substantially at the same height and
position as the abutment unit 26’.

[0064] Now, as stated, the abutmentelements 18R and
19R are adapted to abut against the counter abutment
portions 22 of the guiding and pulling units 20. The ap-
pendages that form the abutment elements 18R and 19R
preferably have cylindrical symmetry and are surrounded
by an elastic ring 27, for example an O-ring, made of
rubber or other similar material. When the appendages
18R and 19R areinserted in the seats 25 and abut against
the counter abutment portions 22, advantageously there
is present a reversible coupling between them, so that
there is a certain degree of tightness between abutment
appendage and related seat 25. This reversible coupling
takes place through the elastic deformation of the ring.
[0065] Advantageously, each opposed seat 25 has a
concave configuration, for example C-shaped, with di-
mensions such as to urge the elastic ring 27 to tempo-
rarily deform by compression during the step of inserting
the appendage into the seat; when the appendage is in-
serted into the seat, the shape of this urges this append-
age to remain in position; the step of removal of the ap-
pendage from the seat takes place simply with a thrust,
in the opening direction of the seat, such as to overcome
the elastic deformation of the ring.

[0066] It can be noted how in Figs. 13 and 17, the two
opposed seats 25 are shaped like a C without the back,
i.e. the seat, on the top and on the bottom, has two op-
posed cusps that define the counter abutment portions
22. The space between the two cusps would correspond
to back part of the C-shape seat. According to another
point of view, each seat is formed by two opposed con-
cave portions 25a, defined on the top and on the bottom,
facing each other, one side of which is produced by the
cusps defining the counter abutment portions 22.
[0067] As stated before, the outer edges 12A are pref-
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erably aligned with one another along L. In other embod-
iments, the outer edges 12A may not be aligned. For
example, in certain cases, it may be useful to fix a handle
to the first panel 11’ and therefore the outer edge of the
first panel must protrude slightly with respect to the outer
edges of the other panels (which can be aligned with one
another); In this case, it will be necessary to fix the abut-
ment element 18R’ at a greater distance from the outer
edge 12A’ with respect to the distance related to the case
of alignment (i.e. a greater distance with respect to the
distance of the related seat 25 from the outer edge
12A" of the second panel 11 ").

[0068] Operation of the system is as follows. With ref-
erence to the stacked/closed position, in which all the
panels are aligned with their outer edge 12A on the line
L (Fig. 4). The first panel 11’ has the appendage 18R’ of
the abutment unit 26bis inserted in the seat 25 of the
guiding and pulling unit 20" fixed to the second panel
11 "; similarly, the second panel 11" has the appendage
18R" projecting from its guiding and pulling unit
20" inserted in the seat 25 of the guiding and pulling unit
20™ fixed to the third panel 11™. The lower edge 12C’ of
the first panel 11’ is inserted in the guide portion 21" of
the guiding and pulling unit 20" fixed to the second panel
11", just as the lower edge 12C" of the second panel 11"
is inserted in the guide portion 21" of the guiding and
pulling unit 20™ fixed to the third panel 11™. The lower
edge 12C™ of the third and last panel 11™ is inserted in
the floor guide 23.

[0069] The user startsto push the first panel 11’ toward
the closed position, overcoming the slight resistance for
elastic deformation (viscoelastic or similar) of the ring 27
on the seat 25 of the guiding and pulling unit 20", so that
the appendage 18R’ of the abutment unit 26bis is re-
moved from the seat 25. The panel 11’ thus slides with
its lower edge portion 12C’ (Fig. 5) inside the guide por-
tion 21" of the guiding and pulling unit 20". At a certain
point, the appendage 19R’ of the abutment unit 26’ of the
first panel 11’ is inserted in the seat 25 of the guiding and
pulling unit 20" of the second panel 11", deforming its
ring 27 and abutting against the counter abutment portion
22 of the guiding and pulling unit 20".

[0070] Continuing translation of the first panel 11’, the
second panel 11" also starts to translate toward the
closed position (Fig. 6). The second panel 11" slides with
its lower edge portion 12C" inside the guide portion 21"
of the guiding and pulling unit 20™.

[0071] At a certain point, the appendage 19R" of the
guiding and pulling unit 20" of the second panel 11" is
inserted in the seat 25 of the guiding and pulling unit 20™
of the third panel 11", deforming its ring 27 and abutting
against the counter abutment portion 22 of the guiding
and pulling unit 20". Continuing translation of the first
panel 11°, the third panel 11" also starts to translate to-
ward the closed position (Fig. 7). The third panel 11"
slides with its lower edge portion 12C™" inside the floor
guide 23. When the outer edge 12A’ of the first panel 11’
reaches the jamb S, the closed position of the room is
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reached. In this position, the third panel 11" is still inside
the floor guide 23 (Fig. 8).

[0072] From the closed position, the user can push the
first panel 11’ toward the stacked position; by doing this,
the slight resistance of the seat 25 of the second guiding
and pulling unit 20" on the ring 27 of the abutment ele-
ment 19R’ of the abutment unit 26’ is overcome. At this
point the first panel 11’ slides in the guide portion 21" of
the guiding and pulling unit 20" of the second panel 11"
(still not moving) (Fig. 9) until the abutment element 18R’
of the abutment unit 16bis is inserted in the seat 25 of
the second guiding and pulling unit 20", abutting against
the counter abutment portion 22 and thereby also trans-
lating the second panel 11". The movement continues in
the same way until all the panels return inside the cavity
13.

[0073] From a practical point of view, in the case of
use of abutment elements 18R-19R that reversibly cou-
ple with the counter abutment portions (for example ap-
pendages with rings 27 coupled with the seats 25), the
order in which the panels detach from one another, both
in the closing movement of the room, and in the open-
ing/stacking movement, can be random (in practice de-
pending on the force required for the panels to "detach"
from one another).

[0074] Forexample,inthe case of three panels, during
opening of the room, the user can pull the first panel 11’
and this, instead of immediately detaching from the sec-
ond panel 11" translating with respect thereto, can im-
mediately move the second panel (in practice, the first
and the second panel still move together with the two
panels not superimposed). At this point the second panel
can immediately separate from the third panel 11", with
the first panel-second panel assembly translating in re-
lation to the third panel (with this the movement of the
panels then follows the movement described above, i.e.
the second panel which abuts on the third panel, becom-
ing aligned with this in stacked position and the first panel
that starts to translate with respect to the second panel,
returning inside the cavity), or the second panel can re-
main beside the third panel, while the first panel detaches
from the second, moving in relation to the second-third
panel assembly, as in the case described above. The
same can take place in the case of the movementto close
the room, i.e. during movement of the first panel, for ex-
ample, the second panel can immediately move together
with it (i.e. superimposed with the outer edges aligned),
subsequently pulling the third panel. The "detachment”
combinations of the panels can be many. In practice, the
order of "detachment" of the panels can be random, al-
though naturally all following the movement of the first
panel.

[0075] Ingeneral, alimit stop (notshown in the figures)
can be present for the last panel of the system, when
arranged to close, together with the other panels, the
room, preferably arranged on the upper track, in which
the related trolley slides. This stop identifies the closed
position of the last panel, beyond which it can no longer
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move forward. Advantageously, a limit stop (not shown
in the figures) can also be present in the stacked position
of the last panel, so as to prevent it from being inserted
into the cavity 13 beyond this position. More in general,
limit stops can be present in the related closing position
of the room and stacking position for each panel of the
system.

[0076] The invention also relates to a kit for assembly
of a closing system of a room by means of pull sliding
panels according to one or more of the possible embod-
iments indicated above, which comprises at least the
abutmentelements 18R, 19R, for pulling contiguous pan-
els 11, to be fixed in proximity of two edges 12A and 12B,
outer and inner, at least of the end closing panel 11’
and/or of an intermediate panel 11’ and 11".

[0077] Preferably, the kit comprises, for a system that
comprises a number "n" of sliding panels, "n-1" abutment
units 26 to be fixed in proximity of the inner edge 12B of
the panels, with the exclusion of the last panel "n", an
abutment unit 26bis to be fixed to the outer edge 12A’ of
the end closing panel 11’, and "n-1" guiding and pulling
units 20 to be fixed to the outer edge 12A of the panels
with the exclusion of the first panel 11’; preferably the
system is also provided with a floor guide 23 for the last
panel 11",

[0078] The system and the related kit thus described
achieve the set objects. In fact, through the abutment
elements positioned in the lower part of the panels, the
outer edges of the panels can be maintained aligned with
one another when in stacked position. Moreover, with
this configuration, the risks of malfunction of the system
are very low and maintenance of the system is facilitated.
[0079] Further, the panels are properly guided during
their travel, eliminating the effect of pivoting about the
upper track in which the trolleys from which the panels
are hung slide.

[0080] In addition, the abutment method of the abut-
ment elements and of the counter abutment portions
makes it possible to ensure the stability of the positions
of the panels even in the presence of small imprecisions
in the horizontality of the sliding system of the panels,
while at the same time minimizing the noise in movement
of the panels.

[0081] It is understood that the drawings only show
possible non-limiting embodiments of the invention,
which can vary in form and arrangement without however
departing from the scope of the concept on which the
invention is based. Any reference numerals in the ap-
pended claims are provided purely for the purpose of
facilitating the reading thereof in the light of the descrip-
tion above and of the accompanying drawings, and do
not in any way limit the scope of protection.

Claims

1. A closing system (10) of a room by means of pull
sliding panels, comprising:
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- a series of at least two panels (11) sliding par-
allel to one another from a first stacked/open
position in which they are substantially superim-
posed frontally, to a second closed position for
closing a room in which the panels (11) are
moved apart from one another, and vice versa,
there being comprised in said series atleastone
intermediate panel (11", 11") and one end clos-
ing panel (11’) for closing the room that precedes
said at least one intermediate panel during
movement,

- longitudinal sliding means (14, 15) for said pan-
els(11), arranged above said panels, from which
said panels (11) are hung,

- abutment elements (18R, 19R) for pulling con-
tiguous panels, fixed in proximity of the two edg-
es (12A, 12B), outer and inner, at least of said
end closing panel (11’) and/or of one intermedi-
ate panel (11"),

- at least one guiding and pulling unit (20) fixed
in proximity of the outer edge (12A) of said at
least one intermediate panel (11", 11™), defined
as following intermediate panel, comprising

oaportion (21) of sliding guide for the sliding
of the lower edge (12C) of said end panel
(11’) or of an intermediate panel (11 ") that
precedes, in movement, said following in-
termediate panel (11™"), and

o counter abutment portions (22) for said
abutmentelements (18R’, 19R’) of said end
panel (11°) or for abutment elements (18R",
19R") of said intermediate panel (11 ")
which precedes said following intermediate
panel (11’") in movement,

so that in the movement from the stacked/open po-
sition to the closed position, the abutment element
(19R’, 19R") associated with the inner edge of said
end panel (11’) or of said intermediate panel (11 ")
that precedes said following intermediate panel
(11™"), impacts against a first said counter abutment
portion (22) of said following intermediate panel
(11", 11""), pulling with it said following intermediate
panel (11", 11™), while, in the movement from the
closed position to the stacked/open position, the
abutment element (18R’, 18R") associated with the
outer edge of said end panel (11’) or with said inter-
mediate panel (11") that precedesiit,impacts against
the second counter abutment portion of said follow-
ing intermediate panel (11", 11""), pulling with it the
same following intermediate panel (11 ", 11") toward
the closed position.

The closing system of a room according to claim 1,
wherein the outer edges (12A) of said panels (11)
are substantially aligned when the panels (11) are
in said stacked position.
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The closing system of a room according to claim 1
or 2, comprising a guide (23) to be fixed to the floor
in which there is arranged slidingly the last panel
(11™) of said series of panels, i.e. the last panel to
be pulled in closed position during the closing move-
ment.

The closing system of a room according to claim 3,
wherein the length of said guide (23) is less than the
width of said last panel (11").

The closing system of a room according to one or
more of the preceding claims, wherein said panels
(11) in said stacked position, are contained inside a
cavity (13), preferably with the outer edges (12A) of
said panels substantially aligned with one another
and with the edge (13C) of said cavity (13).

Closing system of a room according to claims 3 and
5, wherein said guide (23) is contained completely
in said cavity (13).

Closing system of a room according to one or more
of the preceding claims, wherein said at least one
guiding and pulling unit (20) comprises a sandwich
locking portion (24) to the outer edge (12A) of the
intermediate panel (11", 11™), from one side of said
locking portion (24) there extends an appendage
forming a said abutment element (18R"), on the side
of said locking portion (24), opposite said appendage
(18R", 18R™) with respect to the panel (11 "), there
being defined, at a distance (D) from the lower edge
(12C) of the panel substantially corresponding to the
distance of the appendage (18R", 18R™) from said
lower edge (12C), a pair of seats (25) open in oppo-
site directions toward the opening or closing direc-
tions of the panels, for receiving a respective said
appendage (18R, 19R), in which there are defined
respective said counter abutment portions (22) for
the abutment elements (18R, 19R) of the panel that
precedes in movement; said guiding and pulling unit
(20) comprising, on the same side of the panel in
which said seats (25) are present, said portion (21",
21") of sliding guide for the panel (11°, 11 ") that
precedes in movement.

Closing system of a room according to claim 7,
wherein said locking portion (24) has a distance (P)
from the lower edge (12C) of the panel at least equal
to or greater than the depth of said guide portion
(21); said guide portion (21) being below said seats
(25) and projecting laterally therefrom.

Closing system of a room according to claim 7 or 8,
wherein said sandwich locking portion (24) compris-
es a plate (24A) and a counter plate (24B) arranged
on opposite sides of said panel (11), and a screw
(24C) for connection of said plate and counter plate
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10.
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12.

13.

14.

15.

passing through said panel.

Closing system of a room according to claim 7, 8 or
9, wherein, in said guiding and pulling unit (20), said
seats (25), said guide portion (21) and at least part
of said locking portion (24) form a single piece.

Closing system of a room according to one or more
of claims 7 to 10, wherein said abutment elements
(18R’, 19R’, 18R", 19R") for pulling contiguous pan-
els, fixed in proximity of the two edges (12A’, 12B’),
outer and inner, of said end closing panel (11°) and
of the inner edge (12B") of said at least one interme-
diate panel (11") comprise a said appendage adapt-
ed to associate with said counter abutment portions
(22) of a said guiding and pulling unit (20", 20™") of
the contiguous intermediate panel.

Closing system of a room according to one or more
of the preceding claims, wherein there are associat-
ed with said end closing panel (11°) two abutment
units (26bis, 26’) each comprising a said abutment
element (18R’, 19R’); said abutment units (26bis,
26’) comprising respective sandwich locking por-
tions (24bis) to the panel (11°); preferably, said lock-
ing portions (24bis) comprising a plate (24a) and a
counter plate (24b) arranged on opposite sides of
said panel (11), and a screw (24c) for connection of
said plate and counter plate passing through said
panel (11°).

Closing system of a room according to one or more
of the preceding claims, wherein there is associated
with atleast one said intermediate panel (11 ") a said
guiding and pulling unit (20") fixed in proximity of the
outer edge (12A") and, in the case in which said in-
termediate panel is not the last panel of the series,
also an abutment unit (26") comprising at least one
said abutment element (18R"); said abutment unit
(26") comprising a said sandwich locking portion
(24") to the inner edge (12B") of said panel (11");
preferably said locking portion comprising a plate
and a counter plate arranged on opposite sides of
said sheet, and a connection screw of said plate and
counter plate passing through said panel.

Closing system of a room according to one or more
of the preceding claims, wherein there is present a
reversible coupling between said abutment element
(18R, 19R) and the related counter abutment portion
(22); preferably said reversible coupling being of the
type for elastic deformation.

Closing system of a room according to claims 7 and
13, wherein said appendage (18R, 19R) is surround-
ed by an elastic ring (27), preferably made of rubber
or the like; said seat (25) having a concave config-
uration, preferably C-shaped, with dimensions such



16.

17.

18.

19.

19

as to urge the elastic ring (27) to temporarily deform
by compression during the step of inserting the ap-
pendage into said seat (25); said seat urging said
appendage into position when it is inserted therein;
the step of removal of the appendage from the seat
occurring with a thrust such as to overcome the de-
formation of the ring (27) for removal from the seat
(25).

Closing system of a room according to one or more
of the preceding claims, wherein said longitudinal
sliding means for said panels comprise tracks (15)
arranged above said panels (11), and trolleys (14)
from which said panels are hung, sliding in said
tracks.

Closing system of a room according to one or more
of the preceding claims, wherein said panels are
made of glass or crystal.

Closing system of a room according to one or more
of the preceding claims, wherein said series of pan-
els (11) comprises at least a first panel (11’) and a
second panel (11 "), with said first panel (11’), for
closing the end of the room, which precedes the sec-
ond panel (11") during movement; said abutment
elements (18R’, 19R’) for pulling contiguous panels
being fixed in proximity of the two edges (12A’, 12B’),
outerand inner, of at least said first end closing panel
(11°); said at least one guiding and pulling unit (20")
being fixed in proximity of the outer edge (12A") at
least of said second panel (11"), said guiding and
pulling unit (20") comprising a portion (21 ") of sliding
guide for the lower edge (12C’) of said first panel
(11’), and counter abutment portions (22) for said
abutment elements (18R’, 19R’) of said first panel
(11°), sothatinthe movement from the stacked /open
position to the closed position, the abutment element
(19R’) associated with the inner edge (12B’) of the
first panel (11°) that precedes the second panel (11")
in movement, impacts against a first said counter
abutment portion (22) associated with the guiding
and pulling unit (20") of the second panel (11 ") which
follows, pulling with it this second panel, while, in the
movement from the closed position to the
stacked/open position, the abutment element (18R’)
associated with the outer edge (12A’) of the first pan-
el(11’)impacts against the second counter abutment
portion (22) of the guiding and pulling unit (20") of
the second panel (11 "), pulling this with it.

The closing system of a room according to one or
more of the preceding claims, which comprises at
least three panels (11, 11 ", 11™); of said at least
three panels there are present a last panel (11'")
adapted to close the room on the opposite side there-
of with respect to the first panel (11°), and a second
last panel (11 ") that precedes the last panel (11 ");
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in proximity of the inner and outer edges (12B", 12A")
of the second last panel (11") there are associated
said abutment elements (18R", 19R") for pulling con-
tiguous panels (11, 11’"); there being associated
with said last panel (11°") at least one said guiding
and pulling unit (20™") fixed in proximity of the outer
edge (12A™) of the last panel (11""), which comprises
a portion (21) of sliding guide for the lower edge
(12C™) of the second last panel, and counter abut-
ment portions (22) for abutment elements of the sec-
ond last panel (18R", 19R"); the system is such that
in the movement from the stacked/open position to
the closed position, the abutment element (19R") as-
sociated with the inner edge (12B") of the second
last panel (11 ") that precedes the last panel (11™")
in movement, impacts against a first counter abut-
ment portion (22) of the guiding and pulling unit (20™)
associated with the last panel (11™") that follows, pull-
ing with it said last panel (11™), while, in the move-
ment from the closed position to the stacked/open
position, the abutment element (18R") associated
with the outer edge (12A") of the second last panel
(11") impacts against the second counter abutment
portion (22) of the guiding and pulling unit (20") as-
sociated with the last panel (11", pulling this with it.

m

A kit for assembly of a closing system of a room by
means of pull sliding panels according to one or more
of the preceding claims, comprising at least

- said abutment elements (18R, 19R) for pulling
contiguous panels, to be fixed in proximity of the
two edges (12A, 12B), outer and inner, at least
of said end closing panel (11’) and/or of one in-
termediate panel (11", 11™"),

- said at least one guiding and pulling unit (20)
to be fixed in proximity of the outer edge (12A)
of said at least one intermediate panel (11 ",
11").
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