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RETRACTABLE PARTITION WALL

The field of this invention is a retractable wall that is used both for the
partition of residential spaces and as a garage door.

A solution of partition of the rooms in residential apartments through glass
partition walls already exists. It is an inner wall built of glass panels mounted on a
wooden or metal framework. it has the disadvantage that, when open, it takes some
of the useful space; moreover, it does not provide intimacy, as it does not offer
soundproofing.

Another system of movable / removable pariitioning walls is known, which is
field of patent US2008208827 and is used to partition a room, including a wall
component and some spaced-apart pressure feet — at the fop of the wall — for
pressing against a track positioned between the top of the wall and the ceiling and
some additional spaced-apart pressure feet at the bottom of the wall for pressing
against a track positioned between the bottom of the wall and the floor. This wall is
positioned temporarily, securely and rigidly at a selected location in a room and,
subsequently, it may be removed without substantial damage to the ceiling, floor or
walls. There are some disadvantages of this wall system: i) it can only be used
indoor; i) installation and removal requires considerable time length; i) additional
storage space is needed after the components are folded and iv) it is not a
soundproofing system.

Ancther horizontal garage door system is also known, which makes the
scope of patent US2017328105. It consists of several paneis that are connected
pivotally to the adjacent side edges; the multiple panels are suspended on a top rail
that includes a first straight portion, then a curved portion and a second straight
portion. An electromotor is positioned at the first end of the first straight portion, a
tensioning mechanism is positioned on a first panel and a gear mechanism is
positioned at the second end of the first straight portion. A connecting band connects
the electromotor, the gear mechanism and the tensioning mechanism to form a loop
along the length of the top rail. The motor drives the connecting band so that the
multiple panels move between a closed position, in which the panels are received

substantially in the first straight portion, and an open position, in which the panels
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are received substantially in the second straight portion. The disadvantages of this
system are the following: i) the garage opens by practically moving the panels that
the door system is made of into a wall that is parallel to the wall of the space of the
second straight portion, i) the system does not offer soundproofing or thermal
insulation.

Another garage door system is known that is made of horizontal panels that
glide into two parallel guides through a system of springs and counterweighis driven
manually or electrically, the guides going forth on the ceiling of the garage, so that,
when the panels are lifted, they glide on the ceiling of the garage. The
disadvantages of this solution are the following: i) the guides are visible
permanently, both on the vertical walls and on the ceiling and additional unaesthetic
storage space is required when the paneis are retracted to the ceiling, i) this

solution cannot be adapted for indoor premises and iii) the system is not scundproof.

The technical problems that this invention solves:

The setling-up of a refractable partition wall that can be used inside or outside a
building so that, when retracted, it looks like a horizontal beam stuck on the ceiling
and, when expanded, it operates as a wall.

The setting-up of a retractable partition wall that is conceived so that, when used
inside a building and retracted, it looks like a horizontal beam stuck on the ceiling,
and when expanded, it operates as a wall or as a garage door;

The setting up of a retractable partition wall that is conceived in such a manner as to
be operated by electronic control and, in case of power failure, to be operated by

manual drive.

The advantages of this invention are the following: whether it is used as an
indoor wall, as an outdoor wall, or as a garage door, after installation, no additional
storage space is required after the componenis are stacked; this is a soundproofing
and thermal insulating system; after installation, it can either be operated by
electronic control, or driven manually, its refracting or expanding only requiring
minimal or no effort at all; in certain situations, when expanded, it may be used as a

projection screen, or as an advertising surface.
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Next, an example of execution of this invention is given also with reference
to the following figures that represent:
- fig.1.1 — a perspective exploded view of the movable retractable wall
- fig.1.2 — a perspective isometric view of construction of the assembled retractable
partition wall
- fig.1.3 — a W presentation detail of the manner of stacking of the panels of the
- fig.1a’ — an exploded isometric view of the conventionally right end of the driving
unit
-- fig.1a” — an assembled isometric view of the conventionally right end of the driving
mechanism
- fig.1b’ —an exploded isometric view of the conventionally left end of the driving unit
- fig.1b” — an assembled isometric view of the conventionally left end of the driving
unit
- fig.2a — a front view of the assembled left-side runway
- fig.2b - a front view of the assembled right-side runway
- fig.2a’ - an isometric view of the bridle of the assembled lefi-side runway
- fig.2b’ - an isometric view of the bridle of the assembled righi-side runway
- fig.3.1 — a front view of the left-side storage panel
- fig.3.2 — a X view of the lefi-side storage panel
- fig.3.3 — an isometric view of the left-side storage panel to highlight the shape of
the slots
- fig.4.1 — a front view of the right-side storage panel
- fig.4.2 — a Y view of the right-side storage panel
- fig.4.3 — an isometric view of the right-side storage panel to highlight the shape of
the slots
- fig.5 — a view and details of the assembled intermediary panel
- fig.8, fig.6’, fig.6” - an isometric view of the assembled intermediary distance
module
- fig.7 - an isometric view of the assembled bottom distance module
- fig.8 - an isometric view of the assembled top distance module
- fig. 9.1, fig. 8.1°, fig. 8.2, fig. 9.2', fig. 8.3, fig. 9.3’, fig. 8.3", fig. 9.4, fig. 9.5, fig.
8.8, fig. 8.6', fig. 8.7, fig. 9.7, fig. 8.7" — stages and details of the assembling
- fig.10 — isometric detail of the modular panel when lifted completely

- fig.11 — isometric detail of the manually driven mechanism
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- fig.12 - isometric detail of the upper part of the retractable wall when expanded to

highlight the alpha > 0 installation condition

According to the invention, the verfical movable retractable wall system is

mounted on two parallel walls of the premises and it consists (fig.1.1, fig.1.2, fig.1.3)

of an assembled left-side runway, A, that is fastened with the zid of the some known

fastening elements, such as dowels and screws, on the conventionally left wall of the

premises, an assembled right-side runway, B, mirroring the lefi-side runway, A, and

which is fastened with some known fastening elements, such as dowels and screws,

on the conventionally right-side wall of the premises, a drive_mechanism, €, and

several assembled movable panels, D; the assembled left-side runway, A, consists

of (fig. 2a, fig. 2a") a left bridle, 1, fastened at the base of the conventionally left-side
wall, a vertical runway, 2, of hc height, lc width and gc thickness, with a slof, g, of
al<gc of depth, a vertical runway, 2, that lies on top of and is stuck to the left bridle,
1, and a lefi-side storage panel, 3, {(fig.3.1, fig.3.2, fig.3.3), of hp height, Ip width
and gp=gc thickness, stuck {o the ceiling of the premises, on top of and going
onward from the runway, 2, in which an F-shaped slot is made that, vertically and
going forth from the boftom branch of the letter ,F", continues the slot, a, of the
vertical runway, 2, at the same depth, al; the continuation of the vertica! of the siot,
a, and the top branch of the letter “F" is a slot, as, of the same width, gp, but having
a a2 < al depth;

The two slots that form the horizontal branches of the letter “F’ connect to the
vertical siot with a rc radius and continue under a slope of 8 angle, also called
“‘gravitational fall angle”; the vertical distance between the two slots is p;

we note with e the distance between the bottom edge of the left-side storage panel,
3, and the peak, b, between the upper part of the lower slot of the letter “F’, of at
depth, and the left side of the slot that continues with the a2 depth;

in the left bridle, 1, of hb height, the a slot of the vertical runway, 2, of al depth,
continuing with the ab < hb depth; the anterior end of the left bridle, 1, has a milled
slot, ¢, and a hole, d, in which a sprocket wheel, 8, for Gall chain can be assembled
on an axle, 4.

in the left-side storage panel, 3, on the vertical line lifted from the axis of the hole, d,
in the left bridle, 1, a square orifice, m, has been made at the md distance from the

lower side of the left-side storage panel, 3;
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the assembled right-side runway, B, (fig. 2b, fig. 2b’) mirroring the assembled lefi-

side runway, A, is made of a right-side bridle, 1°, fastened on the conventionally
right-side wall, a vertical runway, 2’, of he height, ic width and ge¢ thickness, with a
slot, @', of at<gc depth, a vertical runway, 2’°, that lies on top of and is stuck to the
left bridle, 1, and a left-side storage panel, ¥, (fig. 4.1, fig. 4.2, fig. 3.3), of hp
height, lp width and gp=gc thickness, stuck fo the ceiling of the premises, on top of
and going onward from the runway, 2’, in which a “reversed F-shaped” siot is made
that, vertically and going forth from the bottom branch of the letter ,F”, continues the
slot, @', of the vertical runway, 2’, at the same depth, at; the continuation of the
vertical of the slot, a’, and the top branch of the “reversed letter F” is a slot, as’, of
the same width, gp, but having a a2 < a1 depth;

The two slots that form the horizontal branches of the “reversed letter F” connect to
the vertical slot with a rc radius and continue under a slope of B angle, also called
“gravitational fall angle”; the vertical distance between the two slots is p;

we note with e the distance between the bottom edge of the right-side storage panel,
3’, and the peak, b, between the upper part of the lower slot of the “reversed letter
F”, of a1 depth, and the lefi side of the slot, as’, that continues with the a2 depth;

in the right bridle, 1°, of hb height, the &’ slot, of a1 depth of the vertical runway, 2’,
continuing with the ab £ hb depth; the anterior end of the left bridle, 17, has a milled
slot, ¢’, and there is a hole, d’, in which a sprocket wheel, §', for Gall chain, identical
to the sprocket wheel 5, can be assembled on an axie, 4'.

in the right-side storage panel, 3’, on the vertical line lifted from the axis of the hole,
d’, in the right bridle, 1, a square orifice, m’, has been made at the md distance
from the lower side of the right-side storage panel, 3’;

The_driving unit, C {Fig. 1a’, Fig. 1a”, Fig. 1b’, Fig. 1b", Fig. 2a’, Fig. 2b’, Fig.5)
consists of a polygonal tube, 8, for example an octagonal one, in which,

Through the conventionally left end, a special motor, 7, is inserted, that, at the right
end, has a polygonal-headed axle, for example an octagonal one, 8, that slides into
the tube, 8, as far as a limiting impression, Y, made on the tube; after the motor, 7, is
inserted, at the conventionally left end of the tube, 6, a distance piece, 9, is glided in,
which, on the outside, has the section of the tube, 8, and on the inside, has the
exterior diameter of the motor, with a little clearance; a sprocket wheel for Gall chain,

10, is assembled on the distance piece, 9; a head, bb, of the same section as that of
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the square orifice, m, is placed axially on the encasing at the left end of the motor, 7,
the orifice, m, is processed in the left-side storage panel, 3;

at the conventionally right end of the tube, 8, a distance piece, 9, is glided in, which,
on the ouiside, has the section of the tube, and, at the free end, axially, has a
cylindrical head, cc, of the same section as that of the cylindrical orifice, m’,
processed in the right-side storage panel, 3’; on the distance piece, 9’, a sprocket
wheel for Gall chain, 11, is assembled;

on the sprocket wheel for Gall chain, 10, and the sprocket wheel for Gall chain, 8, an
endless Gall chain, 12, is assembled; on the side facing the runway, 2, the Gaill
chain, 12, has an upper work driving arm, 13, and a lower work driving arm, 23, both
placed at an ib distance;

on the sprocket wheel of the Gall chain, 11, and the sprocket wheel of the Gall chain,
§’, an endless Gall chain, 12°, is assembled; on the side facing the runway, 2’, the
Gall chain, 12’, has an upper work driving arm, 13’, and a lower work driving arm,
23’, both placed at an Ib distance;

in the assembly, the Y-Y axis of the upper work driving arm, 13, is the same as the
axis of the upper work driving arm, 13’ {Fig. i¢’)

in the assembly, the 2-Z axis of the lower work driving arm, 23, is the same as the
axis of the lower work driving arm, 2%’

The assembled movable panels, D {Fig. 2a, Fig. 2b}, consist of an assembled lower

panel, E, several assembled intermediary panels, F, and an assembled upper panel,
G;
The assembled intermediary panel, F, (Fig. 5, Fig. 86, Fig. 8’, Fig. 8”) consists of a

panel, 14, of Ip length, hp height and gp thickness, which, both in the upper and the
lower part, both at a t distance from both edges and in the middie, has an unfair
hole, o, of ao depth; it is only in the orifices on the upper part of the panel that some
crientation bolts, 15, can be assembled, which are made so that some of them may
be bound in the orifices on the upper part of the panel, 15, whereas on the free side
of hp height, with the help of an orientation bevel, {o, some may be guided and slide
into the unfair holes, o, of ag>bh depth, on the lower part of the next panel, when
such a panel exists; laterally, on either side of each panel, F, at the x distance (Fig.
§) from the edges on the hp height, there are two orifices, or, in which some bolts,

186 and 17, of an assembled intermediary distance piece, M, are inserted without any

clearance; when assembied, the assembled intermediary panel, E, with the

6



WO 2020/139095 PCT/R0O2019/000032

assembled intermediary modules, Mg, to the left and fo the right of the panel, 14,
may slide on the bearings, 21, on the short bolts, 18, along the as and as’ slots, of
a2 depth, and respectively with the bearings, 21, on the long bolts, 17, along the a
and g’ slots, of a1 depth;

The assembled lower panel, E, differs from the assembled intermediary panel only in

that it has an assembled lower distance piece Mg (Fig. 7) at its ends;

The assembled upper panel, G, differs from the assembled intermediary panel only

in that it has an assembled lower distance piece Mg (Fig. 8) at its ends;

The assembled intermediary distance piece (Mg} {Fig.6, Fig,8’, Fig.6"'} consists of
two symmetrical lateral elements (18 and 18"} of Lmd length, Imd > gp width, a
compression spring {18}, which, when uncompressed, has the larc length, and,
when compressed, has the lcomp length, a slide block (20), a short bolt {16}, on
which a bearing (21} is fastened, and a long bolt {17} on which another bearing {21)
is fastened; each of the symmetlrical elements {18 and 18’} have some orifices {ot},
a gliding slot {cu), that ends at a shoulder {um}; the slide block {20} has a
longitudinal slot (cln) of ican length and of a width equal to the diameter of the shori
bolt (16} and an extension {pre} that is worked in such manner thai, during
assembly, the glide block (20} glides into the gliding slot {cu) under the action of the
spring {18}; the assembied lateral symmetrical elements (18 and 18’}, compression
spring {19) and glide block {20) are fastened with some screws {22); the bolts {16
and 17} are assembled through the orifices {of) and, on these bolts, the bearings
{21} are assembled without any clearance;

The assembled lower distance piece (Mg} (Fig. 7) differs from the assembled

intermediary distance piece (Mg} in that has two identical and mirroring small face
plates {24 and 24’} assembled between the bolts {16 and 17}, with the screws {22),
both plates having a drive slot in them (cm, respectively em’};

The assembied upper distance piece (Mg} (Fig. 8) differs from the assembled

intermediary distance piece (Mg} in that a coupler jaw (28) is assembled on the
sliding block (20} with a screw bolt (28);

in a second version, the driving unit, €, is completed by a manual dnving

mechanism, H, {fig. 11} that would be necessary in case the motor, 7, stops working
due to a power failure; the manual driving mechanism, H, is mounted, for example,
on one of the storage panels, 3 or 3, and it consists of a box, 27, in which a Gall

chain sprocket wheel, 28, is engaged {ogether with the Gall chain, 12 or 12’, and

—
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laterally with a conveyer worm, 28, fastened on the box, 27, and driven by a lever,
30. The manual drive mechanism, H, is disengaged as long as the motor drive, 7,
operates; when the manual drive, H, is preferred, the motor, 7, has to be
disengaged.

In a third version, the_driving unif, C, is only actuated by the manual driving

mechanism, H.

Manner of assembly (Fig. 9.1, Fig. 9,1, Fig. 8.2, Fig. 8.2°, Fig. 9.3, Fig. 8.3’, Fig.
9.37, Fig. 9.4, Fig. 9.5, Fig. 9.6, Fig. 9.¢°, Fig. 9.7, Fig. 8.7°, Fig. 8.7"):

in the initial stage, the assembled left-side runway, A, the assembled right-side

runway, B and the dniving unif, C, are mounted in the premises — on the walls,
columns efc.; the special engine, 7, not being on load, the polygonal-headed axle
rotates freely; the Gall chains, 12 and 12, are assembled on the wheels, 10 and 5,
respectively 11 and &, so that the lower work driving arms, 23 and 23, are in the
proximity of the Gall chain sprocket wheels, 10 and respectively 11, on the side
facing the 2 and respectively 2’ runways;

in_the second stage, simultaneously, through the two slofs that make the horizontal

branches of the letter “F” in the storage panels 3 and 3’ the assembled lower panel,

E, is inserted: both on the left-side storage panel, 3, and the right-side storage panel,
3’, the bearings, 21, on the long bolt, 17, are first inserted in the slot a, then the
bearings, 21, on the short bolt, 16, are inserted in the slot as; owing to the fact that

Dis > p {Fig. 8", Fig. 3.1, Fig. 4.1}, the_assembled lower panel E, will have an

oblique position; owing to the B gravitational fall angle of the runways in the two

storage panels, 3 and 3’| the assembled lower panel, E, will slide along the slots and

will fix the lower work driving arms, 23 respectively 23°, in the drive slots, cm,
respectively cmy’, of the small face plates, 24 and 24’ which will glide freely in the

siots, cm and respectively cmy’; the assembled infermediary panels, F, are inserted

one by one, in the same manner and, at the end, the assembled upper panel G, is
inserted (Fig. 2a, Fig. 2b);
in_the third stage, by letling the assembled lower panel E, glide freely, through its

own weight, in the vertical runways, 2 and respectively 2’ as soon as the

downward movement of the assembled jower panel E, allows #, the first assembled

intermediary panel, F positions itself by gliding with the two assembled intermediary

disfance pieces, M at the ends, on the sliding blocks, 20, of the assembled lower

8
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panel, E; owing to the springs, 19, the sliding blocks, 20, keep the assembled

infermediary panel_F, away from the orientation bolts, 15, that are assembled in the

upper part of the assembled lower panel E, {(Fig. 5 and Fig. 8"} at the Lmd + dep >
hp + hb distance;

as soon as the downward movement of the first assembled intermediary panel F,

allows it, the next, assembled intermediary panel F,_ positions itself, by gliding with

the two assembled intermediary distance pieces, Mg, at the ends, on the sliding

blocks, 20, of the assembled lower panel, E; owing fo the weight of the two previous

panels, the first assembled intermediary panel, E, enters, with the unfair holes, o, in
the corientation bolts, 15, that are assembled on the upper part of the previous panel;
but, owing fo the springs, 19, of the previous assembled distance piece, the sliding

blocks, 20, keep the next assembled infermediary _panel F, away from the

orientation bolts, 15, that are assembled in the upper part of the previous assembled
panel, at the same Lmd + dep > hp + hb distance;

when the assembled upper panel, G, gets in vertical position, the special motor, 7,

starts and, through the assembly of pieces of the driving unit, C, actuates the Gall
chains, 12 and 12’, and the upper work driving arms, 13 and respectively 13’, thus
coming into contact with and pushing down, on the F direction {Fig. 12.1), the

coupler jaws, 28, of the assembled upper distance piece, Mg, to the point where the

springs, 20, of this last distance piece are completely compressed, to ensure i) the
orientation of the assembled upper panel, G, in the orientation bolts, 15, of the one
before last panel and ii) the tightening of the entire retractable wall, while complying
with the alpha > 0 (at least 2-3 cm) condition (Fig.12), so that the last bearing does
not come out from the vertical part of the slof, as and as’, in the storage panels, 3
and 3’, in other words the vertical part of e size of the siot, a and a’; in this position,
between the work driving arms, 23 and respectively 23’, and the shoulder ofthe cm
and respectively cm’ slots of the small face plates, 24 and 24’, a clearance of a few
centimetres remains, and the motor, 7, stops through electronic command;

for the retracting of the modular wall, the engine, 7, is turned on, the Gall chains,
12 and 12’, are actuated simultaneously, the upper work driving arms, 13 and 13,

stop pushing onio the coupler jaws, 286, of the assembled upper distance piece, Mg,

releasing the springs, 18, and thus allowing the sliding block, 28, to move the

assembled upper panel F, which goes out of the orientation bolts, 15; the lower
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driving arms, 23 and 23°, get to the shoulders of the drive siots, cm_and

respectively cm’, and then drive all the above panels in an upward movement;

- when the assembled upper panel, G, enters the left-side storage panel, 3, and right-

side storage panel, 3’, the next assembled intermediary panel, F, in its turn, comes
out of the orientation boits, 18, of the intermediary panel underneath it, thus being
able to enter the lefi-side, 3, and right-side, 3’, siorage panels;

- the upward retracting of all the panels in the upper part of the wall ends when the
bearings, 21, on the long bolts, 17, of the assembled lower panel, E, reach the dfin >
0 distance from the peak, b, between the upper part of the lower slot of the letter “F”
of the left-side storage panels, 3, and right-side storage panels, 3', {Fig. 1.1, fig.1.2,
Fig. 1.3, Fig. 10).

Bibliography

- patent US2017328105
- patent US2008209827
- patent JP2004278060

10



WO 2020/139095 PCT/R0O2019/000032

AMENDED CLAIMS
received by the International Bureau on 28 October 2020 (28.10.2020)

1. Retractable partition wall conceived to be used inside or outside a building,

for closing access openings or openings in general of residential and
industrial buildings, with function of separation of environments, mobile
walls, darkening, advertising, design, verandas, as well as for furnishing of
interiors, etc., basically comprising a removable shutter constituted by a
plurality of rigid slats or modular frames (E, F, G) designed to slide along
lateral guides (2, 2’) using a motor (7), which, when retracted, it has the
aspect of a horizontal beam stuck on the ceiling, whereas when expended
it operates as a wall, said retractable partition wall being characterised in
that it consists of an assembled left-side runway (A), that is fastened with

the aid of the some known fastening elements, such as dowels and screws,
on the conventionally left wall of the premises, an assembled right-side

runway, (B), mirroring the left-side runway (A) and which is fastened with
some known fastening elements, such as dowels and screws, on the

conventionally right-side wall of the premises, a drive mechanism (C) and

several assembled movable panels (D); the assembled left-side runway (A)

consisting (fig. 2a, fig. 2a’) of a left bridle (1), fastened at the base of the
conventionally left-side wall, a vertical runway (2) of hec height, lc width and
gc thickness, with a slot (a) of a1 < gc of depth a vertical runway (2), that
lies on top of and is stuck to the left bridle (1), and a left-side storage panel
(3) (fig.3.1, fig.3.2, fig.3.3), of hp height, Ip width and gp = gc thickness,
stuck to the ceiling of the premises, on top of and going onward from the
runway (2); in the left bridle (1), of hb height, the (a) slot, of a1 depth of the
vertical runway (2) continuing on the ab < hb depth; the anterior end of the

left bridle (1) has a milled slot (c¢) and a hole (d) in which a sprocket wheel
(5) for Gall chain can be assembled on an axle (4) ; the lefiside storage

panel having an “F-shaped” slot, which, vertically and going forth from the
bottom branch of the letter ,F”, continues the slot (a) of the vertical runway
(2), at the same depth (a1); the continuation of the vertical of the slot (a)
and the top branch of the letter “F” is a slot (as) of the same width (gp) but
having a a2 < a1 depth; the two slots that form the horizontal branches of
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the letter “F” connect to the vertical slot with a rc radius and continue under
a B angle, also called “gravitational fall angle”; the vertical distance between
the two slots is p; we note with e the distance between the bottom edge of
the left-side storage panel (3), and the peak (b) between the upper part of
the lower slot of the letter “F”, of a1 depth, and the left side of the slot that
continues with the a2 depth ; in the left-side storage panel (3), on the vertical
line lifted from the axis of the hole (d) in the left bridle (1) a square orifice
(m) has been made at the md distance from the lower side of the left-side

storage panel (3); the assembled right-side runway (B), while mirroring the

assembled left-side runway (A), is made of a right-side bridle (1°), fastened
on the conventionally rightside wall, a vertical runway (2’), of hc height, Ic
width and gc thickness, with a slot (a’) of a1 < gc depth, a vertical runway
(2%), that lies on top of and is stuck to the right bridle (1°) and a right-side
storage panel (3’) (fig. 4.1, fig. 4.2, fig. 4.3) of hp height, Ip width and
gp=gc thickness, stuck to the ceiling of the premises, on top of and going
onward from the runway (2’), in the right bridle (1’) of hb height, the slot (a’)
of a1 depth of the vertical runway (2’) continuing on the ab < hb depth; the
anterior end of the right bridle (1’) has been subjected to a milling process
(c’) and there is a hole (d’) in which a sprocket wheel (5°) for Gall chain,
identical to the sprocket wheel (5) can be assembled on an axle (4°) ; in the
right-side storage panel (3’), on the vertical line lifted from the axis of the
hole (d’) in the right bridle (1°), a square orifice (m’) has been made at the
md distance from the lower side of the right-side storage panel (3°); the
right-side storage panel has a “reversed F-shaped” slot that, vertically and
going forth from the bottom branch of the “reversed letter F” continues the
slot (a’) of the vertical runway (2’) at the same depth (a1); the continuation
of the vertical of the slot and the top branch of the “reversed letter F” is a
slot (as’) of the same width, gp, but having a a2 < a1 depth; the two slots
that form the horizontal branches of the “reversed letter F” connect to the
vertical slot with a rc radius and continue under a B angle, also called
“‘gravitational fall angle”; the vertical distance between the two slots is p ;
we note with e the distance between the bottom edge of the right-side
storage panel (3’) and the peak (b’) between the upper part of the lower slot
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of the “reversed letter F” of a1 depth and the left side of the slot (as’) that
continues with the a2 depth ; the driving unit, C, consisting of a polygonal

tube (6), that in our example is an octagonal one, in which, through the
conventionally left end, a special motor (7) is inserted, that, at the right end,
has a polygonal-headed axle (8) that slides into the tube (6) as far as a
limiting concavity (u) (Fig. 1a’) made on the tube; after the motor (7) is
inserted, at the conventionally left end of the tube (6), a distance piece (9)
is glided in, which, on the outside, has the section of the tube (6) and on the
inside, has the exterior diameter of the motor, with a little clearance; a
sprocket wheel for Gall chain (10) is assembled on the distance piece (9);
a head (bb) of the same section as that of the square orifice (m) is placed
axially on the encasing at the left end of the motor (7) ; the orifice (m) is
processed in the left-side storage panel (3) ; at the conventionally right end
of the tube (6), a distance piece (9) is glided in, which, on the outside, has
the section of the tube, and, at the free end, axially, has a cylindrical head
(cc) of the same section as that of the cylindrical orifice (m’) processed in
the right-side storage panel (3’) ; on the distance piece (9’) a sprocket wheel
for Gall chain (11) is assembled; on the sprocket wheel for Gall chain (10)
and the sprocket wheel for Gall chain (5), an endless Gall chain (12) is
assembled; on the side facing the runway (2), the Gall chain (12) has an
upper work driving arm (13) and a lower work driving arm (23); on the
sprocket wheel of the Gall chain (11) and the sprocket wheel of the Gall
chain (5’), an endless Gall chain (12’) is assembled; on the side facing the
runway (2’), the Gall chain (12’) has an upper work driving arm (13’) and a
lower work driving arm (23’); in the assembly, the B axis of the upper work
driving arm (13) is the same as the axis of the upper work driving arm (13’)
(Fig. 1c¢’); in the assembly, the Z-Z axis of the lower work driving arm (23)
is the same as the axis of the lower work driving arm (23’); the assembled

movable panels (D) consisting of an assembled lower panel (E) de care,

lateral, pe ambele parti, sunt asamblate cate un assembled lower distance

piece (bME) (Fig. 7); several assembled intermediary panels (F) de care,

lateral, pe ambele parti, sunt asamblate cate un assembled intermediary

panel (F) and an assembled upper panel (G)_de care, lateral, pe ambele
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parti, sunt asamblate cate un_assembled upper distance piece (Mg); the

mode of operation / assembly follows the stages as shown below: In the

initial stage, the assembled left-side runway (A), the assembled right-side

runway (B) and the driving unit (C) are mounted in the premises — on the

walls, columns, etc.; the motor (7) being turned off, the polygonal-headed
axle rotates freely; the Gall chains, (12 and 12’) are assembled on the
wheels (10 and 5, respectively 11 and 5’) so that the lower work driving
arms (23 and 23’) are in the proximity of the Gall chain sprocket wheels (10
and respectively 11) on the side facing the runways (2 and respectively
2’} ; In the second stage, simultaneously, through the two slots that make

the horizontal branches of the letter “F” in the storage panels (3 and 3’), the

assembled lower panel (E) is inserted: both on the left-side storage panel

(3) and the right-side storage panel (3’), the bearings (21) on the long bolt
(17) are first inserted in the slot (a), then the bearings (21) on the short bolt
(16) are inserted in the slot (as); owing to the fact that Dis > p (Fig. 6", Fig.
3.1, Fig. 4.1), the assembled lower panel, E, will have an oblique position;

owing to the B gravitational fall angle of the runways in the two storage
panels (3 and 3’) the assembled lower panel, E, will slide along the slots
and will capture the lower work driving arms (23 respectively 23) in the
drive slots (cm, respectively cm’) of the small face plates (24 and 24’),
which will glide freely in the slots (cm and respectively cm’); the assembled

intermediary panels (F), are inserted one by one, in the same manner and,

at the end, the assembled upper panel (G) is inserted (Fig. 2a, Fig. 2b); In

the third stage, by letting the assembled lower panel (E) glide freely, through

its own weight, in the vertical runways (2 and respectively 2’), as soon as

the downward movement of the assembled lower panel (E), allows it, the

first assembled intermediary panel (F) positions itself by gliding with the two

assembled intermediary distance pieces (MF), at the ends, on the sliding

blocks (20) of the assembled lower panel (E); owing to the springs (19), the

sliding blocks (20) keep the assembled intermediary panel (F) away from

the orientation bolts (15) that are assembled in the upper part of the
assembled lower panel (E) (Fig. 5 and Fig. 6”) at the Lmd + dep >

hpan+hb distance; as soon as the downward movement of the first
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assembled _intermediary panel (F) allows it, the next, assembled

intermediary panel (F) positions itself, by gliding with the two assembled

intermediary distance pieces (MF) at the ends, on the sliding blocks (20) of
the assembled lower panel (E); owing to the weight of the two previous

panels, the first assembled intermediary panel (E) enters, with the unfair

holes (0) in the orientation bolts (15) that are assembled on the upper part
of the previous panel; but, owing to the springs (19) of the previous
assembled distance piece, the sliding blocks (20) keep the next assembled

intermediary panel (F) away from the orientation bolts (15) that are

assembled in the upper part of the previous assembled panel at the same
Lmd + dep > hpan + hb distance; when the assembled upper panel, (G)

gets in vertical position, the special motor (7) starts and, through the
assembly of pieces of the driving unit (C), actuates the Gall chains (12 and
12’) and the upper work driving arms (13 and respectively 13’), thus
coming into contact with and pushing down, on the F direction (Fig. 12.1),
the coupler jaws (26) of the assembled upper distance piece (Mg) to the

point where the springs (20) of this last distance piece are completely
compressed to ensure i) the orientation of the assembled upper panel (G)

in the orientation bolts (15) of the one before last panel and ii) the tightening
of the entire retractable wall, while complying with the alpha > 0 (at least 2-
3 cm) condition (Fig.12), so that the last bearing does not come out from
the vertical part of the slot (as and_as’) in the storage panels (3 and 3’), in
other words the vertical part of e size of the slot (a and a’); in this position,
between the work driving arms (23 and respectively 23’) and the shoulder
of the (cm and respectively cm’) slots of the small face plates (24 and 24’)
a clearance of a few centimetres remains, and the motor (7) stops through
electronic command; for the retracting of the modular wall, the engine (7) is
turned on, the Gall chains (12 and 12’) are actuated simultaneously, the
upper work driving arms (13 and 13’) stop pushing onto the coupler jaws
(26) of the assembled upper distance piece (Ma), releasing the springs (19),

and thus allowing the sliding block (20) to move the assembled upper panel

(F), which goes out of the orientation bolts (15); the lower driving arms (23
and 23’) get to the shoulders of the drive slots (cm and respectively cm’)
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and then drive all the above panels in an upward movement; when the

assembled upper panel (G), enters the left-side storage panel (3) and

rightside storage panel (3’), the next assembled intermediary panel (F), in

its turn, comes out of the orientation bolts (15) of the intermediary panel
underneath it, thus being able to enter the left-side (3) and right-side (3’)
storage panels; the retracting of all the panels in the upper part of the
retractable wall ends when the bearings (21) on the long bolts (17) of the
assembled lower panel (E) reach the dfin > 0 distance from the peak (b)

between the upper part of the lower slot of the letter “F” of the left-side

storage panels (3) and right-side storage panels (3’).

2. Assembled intermediary panel (F) according to claim 1, characterized in

that it consists of a panel (14) of Ipan length, hpan height and gpan
thickness, which, both in the upper and the lower part, both at a t distance
from both edges and in the middle, has an unfair hole (0), of ao depth; it is
only in orifices on the upper part of the panel that some orientation bolts
(15) can be assembled, which are made so that some of them may be
bound in the orifices on the upper part of the panel (14) whereas on the free
side of hp height, with the help of an orientation bevel (to), some may be
guided and slide into the unfair holes (0), of ao>bh depth, on the lower part
of the next panel, when such a panel exists; laterally, on either side of each
panel (F) at the x distance (Fig. 5) from the edges on the hpan height, there
are two orifices (or) in which the bolts (16 and 17) of an assembled
intermediary distance piece (MF) are inserted without any clearance; when

assembled, the assembled intermediary panel (E), with the assembled
intermediary modules (M) to the left and to the right of the panel (14) may
slide on the bearings (21) on the short bolts (16) along the (as and as’)
slots, of a2 depth, and respectively with the bearings (21) on the long bolts
(17), along the (a and @’) slots of a1 depth; the assembled intermediary

distance piece (MF) consisting of two symmetrical lateral elements (18 and

18’) of Lmd length, Imd > gpan width, a compression spring (19), which,
when uncompressed, has the larc length, and, when compressed, has the
Icomp length, a slide block (20), a short bolt (16), on which a bearing (21)

23
AMENDED SHEET (ARTICLE 19)



WO 2020/139095 PCT/R0O2019/000032

is fastened, and a long bolt (17) on which another bearing (21) is fastened;
each of the symmetrical elements (18 and 18’) have some orifices (ot), a
gliding slot (cu), that ends at a shoulder (um); the slide block (20) has a
longitudinal slot (cIn) of Ican length and of a width equal to the diameter of
the short bolt (16) and an extension (pre) that is worked in such manner
that, during assembly, the glide block (20) glides into the gliding slot (cu)
under the action of the spring (19); the assembled lateral symmetrical
elements (18 and 18’), compression spring (19) and glide block (20) are
fastened with some screws (22); the bolts (16 and 17) are assembled
through the orifices (ot) and, on them, the bearings (21) are assembled

without any clearance ;

3. Assembled lower panel (E) according to claim 1 and claim 2, characterized

in that differs from the assembled intermediary panel in that it has, at its
both ends, an assembled lower distance piece (Me); the assembled lower

distance piece (Mg) differs from the assembled intermediary distance piece

(MF) in that it has two identical and mirroring small face plates (24 and 24’)
assembled between the bolts (16 and 17) with the screws (22), both plates

having a drive slot in them (cm, respectively cm’) ;

4. Assembled upper panel (G) according to claim 1 and claim 2,

characterized in that differs from the assembled intermediary panel in that

it has, at its both ends, an assembled upper distance piece (Mg); the
assembled upper distance piece (Mg) as compared to the assembled

intermediary distance piece (MF), it has a coupler jaw (26) that is assembled
on the sliding block (20) with a screw bolt (25);
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