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(54) Lock for in-wall frames of retractable sliding doors

(57)  Allock (1), particularly for in-wall frames of re-
tractable sliding doors, which is constituted by a box-like
containment structure (3) for a cylinder (6), which rotates
in contrast with a radial means for selecting the position,
on the lateral surface (10) of the cylinder there being first
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temporary engagement and retention means for a locator
(16) that protrudes from an abutment frame (19) for the
door, second means being also provided, which can be
activated by the user, in order to turn the cylinder (6).
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Description

[0001] The present invention relates to a lock, partic-
ularly for front posts for in-wall frames of retractable slid-
ing doors.

[0002] Nowadays it is known to provide door frames
which involve the use of a casing, positioned inside a
wall, in which a door or a panel is slideably associated
and which is also known as a "retractable door".

[0003] Such solution makes it possible to reduce the
encumbrances of the door in a room thanks to the pos-
sibility of sliding it into the casing: thus one can use the
space adjacent to the door, which would otherwise be
occupied by doors of the type that are hinged laterally to
a casement.

[0004] In the known art, the frame embedded in the
wall is usually constituted by a framework which com-
prises a plurality of vertical profiled elements, a front post
and a rear post, which are connected by horizontal cross-
members which define a containment casing of the panel
or of the door.

[0005] Protruding above the case, along an axis that
is longitudinal with respect to the case proper and that
extends from the side opposite to that of the containment
case, is a rail which is hidden by a jamb.

[0006] Trolleys coupled to the upper edge of the door
are slideably integrated in the rail in order to enable the
sliding of the door into and out of the in-wall casing.
[0007] Usually associated with the end of the rail which
is not associated with the vertical post locators is an ad-
ditional post that acts as a terminal for the abutment of
the front edge of the door.

[0008] Such conventional door frames thus use metal-
lic profiles that can be mounted together and are sold for
example in kit form for assembly.

[0009] The doors are usually associated with a lock of
the type constituted by a hook-shaped coupler, which
can perform an oscillating movement that is such as to
allow its temporary locking at a tooth that is present on
the abutment frame for the door.

[0010] Such solution suffers drawbacks, which consist
mainly of the difficulty of achieving both optimal and rapid
locking and unlocking between the coupler and the tooth,
it being also possible for sticking to occur, which hinders
such operations.

[0011] Furthermore the locking is not particularly sta-
ble.
[0012] The aim of the present invention is therefore to

resolve the above mentioned technical problems, by
eliminating the drawbacks in the cited known art and thus
devising a lock for in-wall frames of retractable sliding
doors which makes it possible to obtain an optimal and
stable closure of the door.

[0013] Within the above aim, an object of the invention
is to provide a lock that can be opened or closed rapidly
and easily and with no sticking.

[0014] Another object is to provide a lock that makes
it possible to achieve an optimal and precise coupling
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with a locator element which is such as to ensure a stable
open or closed condition.

[0015] Another object is to provide a lock that is struc-
turally simple, can be provided with conventional systems
and machines, and is low cost.

[0016] This aim and these and other objects which will
become better apparent hereinafter, are achieved by a
lock, particularly for in-wall frames of retractable sliding
doors, characterized in that it is constituted by a box-like
containment structure for a cylinder, which rotates in con-
trast with a radial means for selecting its position, on the
lateral surface of which there are first temporary engage-
ment and retention means for a locator that protrudes
from an abutment frame for said door, and second
means, which can be activated by the user, in order to
turn said cylinder.

[0017] Conveniently means are provided that are
adapted to temporarily occlude the inlet hole for the lo-
cator and to prevent the rotation of the cylinder in the
event the sliding door is open.

[0018] Further characteristics and advantages of the
invention will become better apparent from the detailed
description of a particular, but not exclusive, embodi-
ment, illustrated by way of non-limiting example in the
accompanying drawings wherein:

Figure 1 is a first perspective view of the lock and its
internal components and the locator;

Figure 2 is a side view of the condition in Figure 1;
Figure 3 is a second perspective view of the lock and
its internal components in the open condition;
Figure 4 is a side view of the condition in Figure 3;
Figure 5 is a third perspective view of the lock and
its internal components in the closed condition;
Figure 6 is a side view of the condition in Figure 5;
Figure 7 is a sectional view of the lock, taken along
the line VII-VII in Figure 4;

Figure 8 shows a detail of Figure 7;

Figure 9 is a sectional view of the lock, taken along
the line IX-1X in Figure 6;

Figure 10 shows a detail of Figure 9;

Figure 11 is a perspective view of the invention and
with the box-like structure in a closed configuration;
Figure 12 shows the invention in Figure 11 with the
box-like structure in a partially open configuration;
Figure 13 is a perspective view of the cover of the
box-like structure;

Figures 14, 15 and 16 show the invention in a view
similar to that in Figure 3 in which the operation is
shown of the means adapted to temporarily occlude
the hole for the entry of the locator;

Figure 17 is a side view of the interior of the box-like
structure.

[0019] Inthe embodiments illustrated, individual char-
acteristics shown in relation to specific examples may in
reality be interchanged with other, different characteris-
tics, existing in other embodiments.
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[0020] With reference to the figures, the reference nu-
meral 1 generally designates a lock for in-wall frames of
retractable sliding doors which is constituted by a box-
like structure 3 that is parallelepiped in shape, is open
on one side and can be closed by means of a cover 32,
and is connected frontally by a faceplate 4 which is pro-
vided with first holes 5a and 5b for coupling to the door.
[0021] Acylinder6isarranged within the box-like struc-
ture 3 and is open at one end and closed at the other end
by awall 7 that is provided axially with a pivot 8 for pivoting
to the backplate 9 of the box-like structure 3.

[0022] Such pivot 8 is arranged in a substantially inter-
mediate region between the first holes 5a, 5b and the
cylinder 6 has a diameter that is such as to arrange its
lateral surface 10 approximately tangential to the inner
surface 11 of the faceplate 4.

[0023] The cylinder 6 is thus idle and associated rotat-
ably with the box-like structure 3, its lateral surface 10
skimming, during rotation, the inner surface 11 of the
faceplate 4.

[0024] The cylinder 6 rotates in contrast with a means
that is arranged radially thereto and which makes it pos-
sible to achieve the temporary selection of a chosen po-
sition of the cylinder 6, the means being constituted by
a receptacle 12 that is shaped like a parallelepiped, is
associated with the backplate 9 and is arranged radially
to the cylinder 6 in a region that lies above it, advanta-
geously along an axis that is parallel to the inner surface
11 of the faceplate 4.

[0025] The receptacle 12 has an open end 13 that is
arranged adjacent to the underlying lateral surface 10 of
the cylinder 6 and has a ball 14 arranged inside it which
acts in contrast with an elastically deformable element
15, such as a cylindrical helical compression spring.
[0026] First temporary engagement and retention
means are provided on the lateral surface 10 of the cyl-
inder 6 for a locator 16 that is constituted by a shaft 17
that ends with a spherical head 18.

[0027] The locator 16 protrudes from an abutment
frame or rabbet 19 for the door 2.

[0028] The first engagement and retention means are
constituted by a first seat 20 that is T-shaped so as to
define afirst portion 21, which is circular and has a larger
diameter than that of the spherical head 18, followed by
a second portion 22 that is slightly wider than the shaft
17, the second portion 22 being extended over a chosen
circular arc, considering a counterclockwise rotation as
positive.

[0029] The first portion 21 of the first seat 20 can be
positioned at a second hole 23 which is provided in the
faceplate 4 and is adapted to allow the passage of the
spherical head 18.

[0030] Second means thatcanbe activated by the user
are provided on the lateral surface 10 of the cylinder 6 in
order to turn the cylinder 6, the second means being con-
stituted by a plurality of second seats 24 that are provided
approximately opposite the first portion 21 of the first seat
20 and have a shape and mutual distance that are such

10

15

20

25

30

35

40

45

50

55

as to allow their interaction with teeth 25 that protrude
radially with respect to a hub 26 that is associated rotat-
ably with a support 27 that protrudes from, and is integral
with, the backplate 9 in a region that is adjacent to the
cylinder 6 opposite the faceplate 4.

[0031] A shank 28 of a knob 29 that protrudes exter-
nally to the box-like structure 3 is keyed to the hub 26.
[0032] The selection of the position of the cylinder 6 is
made possible by the presence of two third holes 30a,
30b that are provided on the lateral surface 10 of the
cylinder 6, with which the ball 14 interacts selectively; the
third holes 30a, 30b are provided in a position that is such
that the ball 14 arranges itself thereat if the first portion
21 of the first seat 20 is arranged at the second hole 23
provided on the faceplate 4 and if the shaft 17 brings
itself approximately at the closed end of the second por-
tion 22.

[0033] In this way the cylinder 6 is in a stable open or
closed position, since it allows either the insertion in the
lock of the head 18 of the locator 16, or the locking of the
locator 16 in the second portion 22.

[0034] Figures 11 to 17 show third means that are
adapted to temporarily occlude the inlet hole for the lo-
cator 16 and to prevent the rotation of the cylinder 6 in
the event the sliding door is open.

[0035] Such third means are associated at the inner
lateral surface 31 of a cover 32, which is adapted to oc-
clude the internal space of the box-like structure 3 and
is associated rotatably with it by way of adapted hooks
33a, 33b that bear on adapted seats 34a, 34b which are
provided at the inner surface 11 of the faceplate 4.
[0036] The third means are constituted by a cylindrical
tumbler 35, which has a larger diameter than that of the
second hole 23 defined on the faceplate 4, and which
can be positioned, in use, on the same axis of arrange-
ment of the locator 16.

[0037] The tumbler 35 is in fact slideably and axially
associated with a perforated tab 36 that protrudes per-
pendicularly to the inner lateral surface 31, a shank 37
protruding axially from the tumbler 35, on the opposite
side with respect to the locator 16, and being slideably
associated with a flap 38 that protrudes perpendicularly
from the inner lateral surface 31.

[0038] The axial sliding of the shank 37 is limited by
the presence of a locator 48 that protrudes radially from
its end which in turn protrudes beyond the flap 38.
[0039] Coaxially to the shank 37 there is an elastically
compressible element 39, such as a cylindrical helical
compression spring interposed between the tab 3 6 and
the flap 38.

[0040] The dimensions and placement of the tumbler
35 are such thatitis, when the dooris in the open position
shown in Figure 14, with the spring 39 pushing its front
surface 40 to be positioned facing the lateral surface 10
of the cylinder 6 at the first portion 21, which has a larger
diameter and so allows it to pass through and temporarily
occlude the second hole 23 defined on the faceplate 4.
[0041] In the region of the cylinder 6 that, when the
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door is in the open condition, is above the first portion 21
and therefore the tumbler 35, there is a protrusion 41 that
prevents the anticlockwise rotation of the cylinder 6 which
may be imposed by way of the knob 29

[0042] In this way a level of security is obtained, since
only if the tumbler 35 is made to retreat sufficiently, and
this occurs, as shown in Figures 15 and 16, only when
the locator 16 affects the second hole 23 and thus the
first portion 21, will the clockwise rotation be permitted
of the cylinder 6 thus achieving the closure of the door.
[0043] Only by rotating the knob 29 clockwise will the
cylinder 6 be made to perform an anticlockwise rotation
until the head 18 of the locator 16 arranges itself at the
first portion 21 and at the second hole 23 and, under
pressure from the spring 39, the opening of the door is
made easier.

[0044] Figure 17 shows a fourth means that is adapted
to define the positions of "open" and "closed", such fourth
means being constituted by a lamina 42 made of har-
monic steel, arranged below the cylinder 6 and the knob
29.

[0045] The lamina 42 is fixed at a first end 43 to a first
wing 44, which protrudes from the backplate 9, and rests
on an adjacent, and underlying, second wing 45, which
also rises from the backplate 9 in a region that is closer
to the inner surface 11 of the faceplate 4.

[0046] The second end 46 of the lamina 42 has a
curved shape and is adapted to interact selectively with
one of two complementarily shaped undercuts 47a, 47b
that are defined on the perimetric edge of the cylinder 6.
[0047] The undercuts 47a, 47b are positioned so that
when the second end 46 of the lamina 42 interacts with
the undercut 47a the door is in the open condition, while
when it interacts with the undercut 47b the door is in the
closed condition.

[0048] Thus it has been found that the invention fully
achieves the intended aim and objects, a lock being de-
vised that makes it possible to achieve a simple closure
and an equally simple opening of the door, it being nec-
essary merely to pull the door to the locator and subse-
quently turn the knob.

[0049] Furthermore an optimal and stable closure of
the door is achieved thanks to the shape structure of the
cylinder, it being possible to open or close such door
rapidly and easily and without sticking.

[0050] The lockfurther makes it possible to achieve an
optimal and precise coupling with the locator element
which is such as to ensure a stable open or closed con-
dition.

[0051] Furthermore the presence of the tumbler 35
considerably improves the appearance of the lock, given
that when the door is open, the spring 39 pushes it for-
ward and it occludes the second hole 23 defined on the
faceplate 4.

[0052] The tumbler 35 further increases security and
the presence of the spring helps, when opening the door,
the initial movement of the door proper.

[0053] Lastly, the lock is structurally simple and is low
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cost.

[0054] The invention is susceptible of numerous mod-
ifications and variations, all of which are within the scope
of the appended claims.

[0055] The materials used as well as the dimensions
of the individual components of the invention may be
more pertinent according to specific requirements.
[0056] The various means of achieving certain differ-
ent functions certainly need not coexist only in the em-
bodiment shown, but may be present in many embodi-
ments, even if they are not shown. The characteristics
indicated above as advantageous, convenient or the like,
may also be missing or be substituted by equivalent char-
acteristics.

[0057] Thedisclosuresin Italian Patent Application No.
TV2013A000214 from which this application claims pri-
ority are incorporated herein by reference.

[0058] Where technical features mentioned in any
claim are followed by reference signs, those reference
signs have been included for the sole purpose of increas-
ing the intelligibility of the claims and accordingly, such
reference signs do not have any limiting effect on the
interpretation of each element identified by way of exam-
ple by such reference signs.

Claims

1. Alock(1), particularly forin-wall frames of retractable
sliding doors (2), characterized in that it is consti-
tuted by a box-like containment structure (3) for a
cylinder (6), which rotates in contrast with a radial
means for selectingits position, on the lateral surface
(10) of which there are first temporary engagement
and retention means for a locator (16) that protrudes
from an abutment frame (19) for said door, and sec-
ond means, which can be activated by the user, in
order to turn said cylinder (6).

2. Thelock accordingto claim 1, characterized in that
it comprises third means (35) adapted to temporarily
occlude the inlet hole for said locator (16) and to
prevent the rotation of said cylinder (6) in the event
said sliding door is open, and fourth means (42)
adapted to define the positions of "open" and
"closed".

3. Thelock according to claim 1, characterized in that
said box-like structure (3) is shaped like a parallele-
piped, is open on one side, can be closed by means
of a cover (32) and is connected frontally by a face-
plate (4) provided with first holes (5a, 5b) for coupling
to said door (2), a cylinder (6) being arranged within
said box-like structure (3) and being open at one end
and closed at the other end by a wall (7) that is pro-
vided axially with a pivot (8) for pivoting to the back-
plate (9) of said box-like structure (3).
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The lock according to one or more of the preceding
claims, characterized in that said pivot (8) is ar-
ranged in a substantially intermediate region be-
tween said first holes (5a, 5b) and said cylinder (6)
has a diameter that is such as to arrange its lateral
surface (10) approximately tangential to the inner
surface (11) of said faceplate (4), said cylinder (6)
being idle and associated rotatably with said box-like
structure (3), said lateral surface (10) skimming, dur-
ing rotation, the inner surface (11) of said faceplate

(4).

The lock according to one or more of the preceding
claims, characterized in that said cylinder (6) ro-
tates in contrast with a means that is arranged radi-
ally thereto and which makes it possible to achieve
the temporary selection of a chosen position of said
cylinder (6), said means being constituted by a re-
ceptacle (12) that is shaped like a parallelepiped, is
associated with said backplate (9) and is arranged
radially to said cylinder (6) in a region that lies above
it along an axis that is parallel to said inner surface
(11) of said faceplate (4), said receptacle (12) having
an open end (13) that is arranged adjacent to said,
underlying, lateral surface (10) of said cylinder (6)
and having a ball (14) arranged inside it which acts
in contrast with an elastically deformable element
(15), such as a cylindrical helical compression
spring.

The lock according to one or more of the preceding
claims, characterized in that said first temporary
engagement and retention means are provided on
said lateral surface (10) of said cylinder (6) for a lo-
cator (16) constituted by a shaft (17) that ends with
a spherical head (18), said locator (16) protruding
from an abutment frame or rabbet (19) for said door,
said first engagement and retention means being
constituted by a first seat (20) that is T-shaped so
as to define a first portion (21), which is circular and
has alarger diameter than that of said spherical head
(18), followed by a second portion (22) that is slightly
wider than said shaft (17), said second portion (22)
being extended over a chosen circular arc, consid-
ering a counterclockwise rotation as positive.

The lock according to one or more of the preceding
claims, characterized in that said first portion (21)
of said first seat (20) can be positioned at a second
hole (23), which is provided in said faceplate (4) and
is adapted to allow the passage of said spherical
head (18).

The lock according to one or more of the preceding
claims, characterized in that second means that
can be activated by the user are provided on the
lateral surface (10) of said cylinder (6) in order to
turn said cylinder (6), said second means being con-
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10.

1.

12.

stituted by a plurality of second seats (24) that are
provided approximately opposite said first portion
(21) of said first seat (20) and have a shape and
mutual distance that are such as to allow their inter-
action with teeth (25) that protrude radially with re-
spect to a hub (26) that is associated rotatably with
a support (27) that protrudes from, and is integral
with, said backplate (9) in a region that is adjacent
to said cylinder (6) opposite said faceplate (4), a
shank (28) of a knob (29) that protrudes externally
to said box-like structure (3) being keyed to said hub
(26).

The lock according to one or more of the preceding
claims, characterized in that the selection of the
position of said cylinder (6) is made possible by the
presence of two third holes (30a, 30b) that are pro-
vided in said lateral surface (10) of said cylinder (6),
with which said ball (14) interacts selectively, said
third holes (30a, 30b) being provided in a position
that is such that said ball (14) arranges itself thereat
if said first portion (21) of said first seat (20) is ar-
ranged at said second hole (23) provided on said
faceplate (4) and if said shaft (17) brings itself sub-
stantially at the closed end of said second portion
(22).

The lock according to one or more of the preceding
claims, characterized in that said cylinder (6) can
be arranged in a stable open or closed condition,
since it allows either the insertion in said lock of said
head (18) of said locator (16) or the locking of said
locator (16) in said second portion (22).

The lock according to one or more of the preceding
claims, characterized in that said third means are
associated at the inner lateral surface (31) of said
cover (32) that is rotatably associated with said box-
like structure (3), said third means being constituted
by a cylindrical tumbler (35), which has a larger di-
ameter than that of said second hole (23) defined on
said faceplate (4), and which can be positioned, in
use, on the same axis of arrangement of the locator
(16), said tumbler (35) being slideably and axially
associated with a perforated tab (36) that protrudes
perpendicularly to said inner lateral surface (31), a
shank (37) protruding axially from said tumbler (35),
on the opposite side with respect to said locator (16),
and being slideably associated with a flap (38) that
protrudes perpendicularly from said inner lateral sur-
face (31).

The lock according to one or more of the preceding
claims, characterized in that the axial sliding of said
shank (37) is limited by the presence of alocator (48)
that protrudes radially from its end which in turn pro-
trudes beyond said flap (38), coaxially to said shank
(37) there being an elastically compressible element
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(39), such as a cylindrical helical compression spring
interposed between said tab (36) and said flap (38),
the dimensions and placement of said tumbler (35)
being such that it is, when the door is in the open
condition, with said spring (39) pushing its front sur-
face (40) to be positioned facing said lateral surface
(10) of said cylinder (6) at said first portion (21), which
has alarger diameter and so allows itto pass through
and temporarily occlude said second hole (23) de-
fined on said faceplate (4), in the region of said cyl-
inder (6) that, when the door is in the open condition,
is above said first portion (21) and therefore said
tumbler (35), there being a protrusion (41) that pre-
vents the anticlockwise rotation of said cylinder (6)
which may be imposed by way of said knob (29).

The lock according to one or more of the preceding
claims, characterized in that said fourth means that
is adapted to define the positions of "open" and
"closed" is constituted by a lamina (42) made of har-
monic steel, which is arranged below said cylinder
(6) and below said knob (29), said lamina (42) being
fixed at a first end (43) to a first wing (44), which
protrudes from said backplate (9), and resting on an
adjacent, and underlying, second wing (45), which
also rises from said backplate (9) in a region that is
closer to the inner surface (11) of the faceplate (4).

The lock according to one or more of the preceding
claims, characterized in that the second end (46)
of said lamina (42) has a curved shape and is adapt-
ed to interact selectively with one of two complemen-
tarily shaped undercuts (47a, 47b) that are defined
on the perimetric edge of said cylinder (6), said un-
dercuts (47a, 47b) being positioned so that when
said second end (46) of said lamina (42) interacts
with the undercut (47a) the door is in the open con-
dition, while when it interacts with the undercut (47b)
the door is in the closed condition.
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