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Description

FIELD OF INVENTION

[0001] This invention relates generally to sliding doors,
and specifically to such doors that reside substantially in
substantially the same plane when fully closed.

BACKGROUND OF THE INVENTION

[0002] Many cabinets, and other enclosed containers,
are equipped with sliding doors. While such configura-
tions are quite convenient to operate, this design is in-
herently flawed. In order to allow the doors to slide freely,
the doors must be set on different planes. Accordingly,
when the doors are fully closed, there is a gap that allows
dust, moisture, and other undesirable material to enter
into the cabinet. Furthermore, the same gap makes it
hard to adequately secure the cabinet. And the separate
doors are not aesthetically appealing.
[0003] Attempts have been made in the art to provide
a solution to these flaws by providing sliding doors that
use various means to move the doors into substantially
the same plane. For example, US4565031, EP0124196,
and US5287653 all disclose sliding door arrangements
that allow the doors to slide substantially parallel to one
another. In addition to the usual substantially parallel
movement of the sliding doors, such attempts in the art
also require the user manipulation that involves trans-
verse and/or lateral movement as well as. EP0193504
discloses a similar device that relies on a plurality of
springs, a feature that makes the operation of the device
less accurate because the user must know exactly where
to apply pressure in order to move the second door into
substantially the same plane as the first door. Further-
more, the multitude of pieces and components that are
used by such solutions make them very susceptible to
breakage and constant maintenance.
[0004] DE 36 19 775 discloses a sliding door mecha-
nism comprising a support onto which said sliding door
mechanism is mounted, and at least one inner and outer
sliding door slidably coupled to corresponding guide
rails , wherein the guide rail that is coupled to the outer
sliding door is selectably moveable by a sliding door
mechanism between a first and a second position ,
wherein the first position enables a user to slide outer
and inner sliding doors along said guide rails, and where-
in in said second position a surface of said outer sliding
door is substantially flush with a surface of said inner
sliding door.
[0005] WO 2004/099540 discloses a plurality of sliding
doors arranged side by side to close an opening of a
frame. The sliding doors are flush with each other. A ro-
tatable link is disposed in an upper edge portion of an
opening section. The rotatable link has a short rail portion
formed at a distal end thereof. A roller is disposed in an
upper edge portion of the sliding door. The roller rides
on the rail portion. When the sliding door moves from a

closed position to an opening preparation position in a
front or rear direction, thereby positioning the rail portion
coaxial with a fixed rail. The sliding door is provided with
a rail member, that in the closed position is coaxial with
the fixed rail. The roller of the sliding door moving to an
open position runs on the rail member of the sliding door
in the closed position and the fixed rail.
[0006] Thus, it is an objective of the present invention
to overcome the shortcomings of the art, and also provide
a simple, cost-effective system for aligning sliding doors
on substantially the same plane.

SUMMARY OF SOME EMBODIMENTS OF THE IN-
VENTION

[0007] The present invention provides a sliding door
system according to claim 1, which solves the aforemen-
tioned problem.
[0008] In embodiments of the invention, the inner and
outer guide rails have grooves that accommodate inner
and outer sliding doors, respectively.
[0009] In embodiments of the invention, the inner and
outer guide rails are substantially parallel to each other.
[0010] In embodiments of the invention, a hanging
hardware couples the outer sliding door to the outer guide
rail.
[0011] In embodiments of the invention, the hanging
hardware includes a bridge element that extends up and
over the inner door and the inner guide rail.
[0012] In embodiments of the invention, an activation
switch is operatively associated with the drive such that
the drive retracts the outer door into the second position
upon an activation of the activation switch.
[0013] In embodiments of the invention, inner rings of
a plurality of the bearings securely hold therein a rod such
that enabling the displacement drive to rotate the plurality
of bearings.
[0014] In embodiments of the invention, the bearing
has a protrusion substantially aligned with the second
rod to confining upward movement of the second rod to
prevent detachment of the outer guide rail from the sup-
port.
[0015] In embodiments of the invention, the displace-
ment drive is operable by at least one of the following
means: manually; electrically; pneumatically; and hy-
draulically.
[0016] In embodiments of the invention, the displace-
ment drive enables selectable displacement of the first
rod into a closing and opening position. The displacement
of the first rod into the closing position causes the inner
ring to rotate in a direction causing the second rod and
the outer guide rail which is connected thereto to retract
to the second position. The displacement of the first rod
into the opening position causes the inner ring to rotate
in a direction causing the second rod and the outer guide
rail to be pushed outwardly to the first position.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0017] The subject matter regarded as the invention
will become more clearly understood in light of the ensu-
ing description of embodiments thereof, given by way of
example only, with reference to the accompanying draw-
ings, wherein

Figure 1 is a detailed side view of a sliding door sys-
tem affixed on a cabinet, according to an embodi-
ment which is not part of the invention;
Figure 2 is an isometric view of the sliding door sys-
tem of the cabinet closed by sliding doors and where-
in surfaces thereof that face the outside of the cabinet
are not flush, according to an embodiment which is
not part of the invention;
Figure 3 is an isometric view of the sliding door sys-
tem of the cabinet opened by the sliding doors,
wherein surfaces thereof that face the outside of the
cabinet are not flush, according to an embodiment
which is not part of the invention;
Figure 4 is a detailed isometric view of the position
of guide rails when door surfaces that face the out-
side of the cabinet are not flush, according to an em-
bodiment which is not part of the invention;
Figure 5 is a detailed isometric view of the position
of a hanging hardware of the sliding door system
when door surfaces that face the outside of the cab-
inet are not flush, according to an embodiment of the
invention;
Figure 6 is another detailed schematic side view of
the sliding door system when door surfaces that face
the outside of the cabinet are not flush, according to
an embodiment which is not part of the invention;
Figure 7 is another schematic side view of the sliding
door system in which the door surfaces are not flush,
according to an embodiment which is not part of the
invention;
Figure 8 is an isometric view of the sliding door sys-
tem of the cabinet closed by the sliding doors and
wherein surfaces thereof facing the outside of the
cabinet are substantially flush, according to an em-
bodiment which is not part of the invention;
Figure 9 is a detailed isometric view of the position
of the guide rails when door surfaces that face the
outside of the cabinet are substantially flush, accord-
ing to an embodiment which is not part of the inven-
tion;
Figure 10 is a detailed isometric view of the position
of the hanging of the sliding door system when door
surfaces that face the outside of the cabinet are sub-
stantially flush, according to an embodiment of the
invention;
Figure 11 is a detailed schematic side view of the
sliding door system when door surfaces that face the
outside of the cabinet are substantially flush, accord-
ing to an embodiment which is not part of the inven-
tion;

Figure 12 is another schematic side view of the slid-
ing door system of the cabinet when door surfaces
that face the outside of the cabinet are substantially
flush, according to an embodiment which is not part
of the invention;
Figure 13 is a detailed schematic side view of the
position of a sliding door system when door surfaces
that face the outside of the cabinet are not flush,
according to an embodiment of the invention;
Figure 14 is a detailed isometric view of the position
of the sliding door system when door surfaces that
face the outside of the cabinet are not flush, accord-
ing to the embodiment of Figure 13;
Figure 15 is a schematic side view illustration of the
position of the sliding door system when door sur-
faces facing the outside of the cabinet are substan-
tially flush, according to the embodiment of Figure
13;
Figure 16 is a detailed schematic illustration of the
position of the sliding door system when door sur-
faces facing the outside of the cabinet are substan-
tially flush, according to the embodiment of Figure
13.
Figure 17 is a detailed isometric view of the position
of the sliding door system when door surfaces facing
the outside of the cabinet are substantially flush, ac-
cording to the embodiment of Figure 13;
Figure 18a is an isometric illustration of the sliding
door system of the cabinet, which is adapted to be
closed by the sliding doors, wherein outer door sur-
faces are not flush, according to the embodiment of
Figure 13; and
Figure 18b is an isometric illustration of the sliding
door system of the cabinet, which is adapted to be
closed by the sliding doors, wherein outer door sur-
faces are substantially flush, according to the em-
bodiment Figure 13.
It will be appreciated that for simplicity and clarity of
illustration, elements shown in the figures have not
necessarily been drawn to scale. For example, the
dimensions of some of the elements may be exag-
gerated relative to other elements for clarity. Further,
where considered appropriate, reference numerals
may be repeated among the figures to indicate cor-
responding or analogous elements.

DESCRIPTION OF SOME EMBODIMENTS OF THE IN-
VENTION

[0018] Although various features of the invention may
be described in the context of a single embodiment, the
features may also be provided in any combination of fea-
tures disclosed in the appended claims.
[0019] Reference in the specification to "one embodi-
ment", "an embodiment", "some embodiments" or "other
embodiments" means that a particular feature, structure,
or characteristic described in connection with the embod-
iments is included in at least one embodiment, but not
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necessarily all embodiments, of the inventions.
[0020] It is understood that the phraseology and termi-
nology employed herein is not to be construed as limiting
and is for descriptive purpose only.
[0021] The principles and uses of the teachings of the
present invention may be better understood with refer-
ence to the accompanying description, figures and ex-
amples.
[0022] It is to be understood that the terms "including",
"comprising", "consisting" and grammatical variants
thereof do not preclude the addition of one or more com-
ponents, features, steps, integers or groups thereof and
that the terms are not to be construed as specifying com-
ponents, features, steps or integers.
[0023] The phrase "consisting essentially of", and
grammatical variants thereof, when used herein is not to
be construed as excluding additional components, steps,
features, integers or groups thereof but rather that the
additional features, integers, steps, components or
groups thereof do not materially alter the basic and novel
characteristics of the claimed composition, device or
method.
[0024] If the specification or claims refer to "an addi-
tional" element, that does not preclude there being more
than one of the additional element.
[0025] It is to be understood that where the claims or
specification refer to "a" or "an" element, such reference
is not to be construed as there being only one of that
element.
[0026] It is to be understood that where the specifica-
tion states that a component, feature, structure, or char-
acteristic "may", "might", "can" or "could" be included,
that particular component, feature, structure, or charac-
teristic is not required to be included.
[0027] Meanings of technical and scientific terms used
herein are to be commonly understood as by one of or-
dinary skill in the art to which the invention belongs, un-
less otherwise defined.
[0028] The present invention can be implemented in
the testing or practice with methods and materials equiv-
alent or similar to those described herein.
[0029] The terms "bottom", "below", "top" and "above"
as used herein do not necessarily indicate that a "bottom"
component is below a "top" component, or that a com-
ponent that is "below" is indeed "below" another compo-
nent or that a component that is "above" is indeed "above"
another component. As such, directions, components or
both may be flipped, rotated, moved in space, placed in
a diagonal orientation or position, placed horizontally or
vertically, or similarly modified. Accordingly, it will be ap-
preciated that the terms "bottom", "below", "top" and
"above" may be used herein for exemplary purposes on-
ly, to illustrate the relative positioning or placement of
certain components, to indicate a first and a second com-
ponent or to do both.
[0030] Presented herein is a novel system (hereinafter
referred to as "sliding door system") that enables adjust-
ment of at least two sliding doors relative to each other

such that surfaces of the sliding doors create a substan-
tially flush surface. The sliding door system may be used
for securely closing sliding doors of a cabinet or other
container, which provides increased security, enhanced
aesthetic value, and allows the more effective exclusion
of moisture and dust by allowing the sliding doors to me-
chanically move from two separate planes to a single
plane. This goal is achieved by using a displacement
drive that is adapted to move the guide rails of at least
one of the sliding doors. For example, sliding doors may
comprise an inner and an outer door, and the displace-
ment drive is be adapted to cause the rail of, e.g., the
outer door to move towards or away from the cabinet
and, consequently, into or out of substantially the same
plane as the inner door. When the guide rails of the outer
and inner doors are not on substantially the same plane,
the sliding doors operate like any sliding doors. However,
once the guide rails of the outer door are moved into
substantially the same plane as the inner guide rails,
there may be substantially no gap between the inner and
the outer doors and the inner and outer doors create a
substantially flush surface. It is to be understood that in
some embodiments of the invention, inner and outer
guide rails can be in different planes but still create a
substantially flush surface with inner and outer doors.
[0031] Because the edges of the doors are on substan-
tially the same plane, they create a substantially contig-
uous surface, and the sliding doors may no longer slide
freely. By using mechanical means to move the one of
the guide rails, there may be the option of introducing
further security features, such as a lock, to prevent un-
wanted movement of the outer guide rails.
[0032] It is to be understood that the sliding door sys-
tem may be adapted to a plurality of sliding doors, thereby
enabling the positioning of two or more sliding doors on
a single plane.
[0033] Because the present invention comprises very
few moving parts, it is very sturdy and less susceptible
to breakage. Furthermore, the present invention is inex-
pensive to manufacture. Another cost saving feature is
that no special training or experience is necessary for
installing the present invention. Operating the present
invention is quite intuitive, and no particular preparation
is required.
[0034] Reference is now made to Figure 1, which is a
detailed side view of a sliding door system 100 affixed
on a cabinet 10, according to an embodiment which is
not part of the invention; and to Figure 2, which is an
isometric view of the sliding door system 100 affixed on
cabinet 10 closed by sliding doors 30 and 32 and wherein
surfaces thereof that face the outside of cabinet 10 are
not flush, according to an embodiment which is not part
of the invention.
[0035] Additional reference is made to Figure 3, which
is an isometric view of sliding door system 100 affixed
on cabinet 10 opened by sliding doors 30 and 32, wherein
surfaces thereof that face the outside of cabinet 10 are
not flush, according to an embodiment which is not part
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of the invention; and to Figure 8, which is an isometric
view of sliding door system 100 affixed on cabinet 10
closed by the sliding doors and wherein surfaces thereof
facing the outside of cabinet 10 are substantially flush,
according to an embodiment which is not part of the in-
vention.
[0036] According to an embodiment which is not part
of the invention, sliding door system 100 is affixed to cab-
inet 10, which may be equipped with at least an inner
and an outer sliding door 30 and 32, respectively. The
pair of sliding doors 30 and 32 is mechanically coupled
to corresponding pairs of guide rails 26 and 28 by a hang-
ing hardware 40 and 42, respectively, wherein together
in the closed position, inner and outer sliding doors 30
and 32 are large enough to cover the opening of cabinet
10. Sliding door system 100 may further include a drive
16 mounted, for example, on cabinet 10, and mechani-
cally coupled to one or more rods 24. Rods 24 may be,
for example, belt driven, cogwheel driven or driven by
other suitable means to enable moving outer guide rails
28 longitudinally towards and away from the opening of
cabinet 10, as will be outlined in detail below. Drive 16
may be operated manually, hydraulically, electrically,
pneumatically or by other suitable means.
[0037] For example, rod 24 may be mechanically cou-
pled to a handle (not shown) enabling the user to selecta-
bly rotate rods 24 as schematically indicated with arrows
Mclose and Mopen, thereby causing outer sliding door 32
to move as schematically indicated with arrows Sclose
and Sopen, respectively. In an embodiment of the inven-
tion, rotational directions schematically indicated by
Mclose and Mopen may conform to a right-handed system
as is known in the art.
[0038] Cabinet 10 may be of any sort, including inter
alia, closets, medicine cabinets, kitchen cabinets, file
cabinets and the like. Furthermore, the system of the
present invention is suitable for sliding windows and other
types of paired sliding panels.
[0039] In an embodiment of the present invention, in-
ner sliding door 30 and outer sliding door 32 may be
slidably affixed so as to fit over the opening of cabinet
10. In some alternative embodiments, inner sliding door
30 and outer sliding door 32 may be slidably affixed within
the frame of cabinet 10.
[0040] In some embodiments which are not part of the
invention; drive 16 may be mounted on, e.g., the top of
cabinet 10. Protruding from drive 16, towards the back
of cabinet 10, is a rod with an attached drive gear 18
mechanically coupled thereto. Arranged across the back
of cabinet 10 may be four belt gears 22.
[0041] In an embodiment which is not part of the in-
vention, one belt gear 22 is situated at each corner of
cabinet 10. A belt 20, driven by drive 16, is wrapped
around drive gear 18 and the plurality of belt gears 22.
This arrangement can be seen in Figures 2, 3, 7, 8, and
12. In alternative embodiments which also are not part
of the invention, where additional belt gears 22 may be
used, belt gears 22 may be arranged across the substan-

tially vertical or substantially horizontal edges of cabinet
10. Such an option may be used when cabinet 10 is, for
example, of a great width or height and belt 20 may re-
quire additional support. In some embodiments which
also are not part of the invention, a chain may be used
rather than a belt 20. In some alternative embodiments,
drive 16 may be operated manually, by a handle for ex-
ample, hydraulically, or by other means.
[0042] Attached to each belt gear 22 and extending
towards the front of cabinet 10 are one or more rods 24
each having a thread 50 at the forward end. In embodi-
ments which are not part of the invention, sliding door
system 100 includes at least one anchor 44 for each rod
24 to couple rods 24 to the top of cabinet 10. In some
embodiments which are not part of the invention, a plu-
rality of anchors 44 is used for securing each rod 24 in
place.
[0043] An annular device 48, which may be a mortise,
a nut and the like, is threaded onto each of threads 50.
Threads 50 allow annular device 48 to advance and re-
cede on rods 24, as schematically indicated in Figures
1, 4, 7, 6, 8, 9, 11 and 12 with arrows Sopen and Sclose,
respectively. Annular devices 48 are fixedly connected
to outer guide rails 28, creating a slidable connection
between outer sliding door 32 and rods 24. Annular de-
vice 48 recede, as schematically indicated with arrow
Sclose or Sopen, as a result of the rotation of rods 24, as
schematically indicated with arrows Mclose or Mopen, re-
spectively.
[0044] As indicated in Figure 5, inner guide rails 26
provide grooves, along which inner sliding door 30 trav-
els. Inner guide rails 26 are positioned on the upper or
the lower or both horizontal surfaces of cabinet 10, inset
from and substantially parallel to the front of cabinet 10.
Inner guide rails 26 may be of any configuration that will
accommodate inner sliding door 30 and inner door hang-
ing hardware 42. Inner guide rails 26 are fixedly attached
to the corresponding horizontal surfaces of cabinet 10.
[0045] In some embodiments which are not part of the
invention, inner sliding door 30 of cabinet 10 connects to
inner guide rails 26 according the system disclosed in
patent WO2004056244, and shown in Figure 1. In other
embodiments, other hanging hardware and/or other
hanging systems may be employed.
[0046] Inner and outer guide rails 26 and 28 have
grooves along which inner and outer sliding doors 30 and
32 travel, respectively. Inner and outer guide rails 26 and
28 are positioned on the upper substantially horizontal
surface, the lower substantially horizontal surfaces, or
both substantially horizontal surfaces of cabinet 10. Out-
er guide rails 28 are substantially parallel to inner guide
rails 26. Outer guide rails 28 may be of any configuration
that will accommodate outer sliding door 32 and the outer
door hanging hardware 40. Outer guide rails 28 are me-
chanically coupled to the corresponding annular devices
48. In some embodiments which are not part of the in-
vention, outer sliding door 32 is hung on cabinet 10 ac-
cording the system disclosed in patent WO2004056244.
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Other hanging hardware and/or other hanging systems
may also be employed.
[0047] In an embodiment of the invention, outer door
hanging hardware 40 may include, for example, a bridge
element 41, as schematically depicted in Figures 1, 5,
and 10. Bridge element 41 enables outer door hanging
hardware 40 to extend up and over inner door hanging
hardware 42 and inner door 30 before connecting to outer
sliding door 32.
[0048] According to some embodiments which are not
part of the invention, an activation switch for activating
or operating drive 16 may be located on the inside vertical
surface of cabinet 10, substantially aligned with the outer
edge of outer sliding door 32. The activation switch is
activated by outer sliding door 32, when the outer edge
of outer sliding door 32 makes contact with the corre-
sponding edge of cabinet 10, thereby closing the activa-
tion switch. Once the activation switch is closed, drive 16
may be activated to propel outer guide rails 28 forward
to substantially the same plane as inner guide rails 26.
[0049] Covers 46 may be optionally utilized in order to
both conceal guide rails 26 and 28 and any hanging hard-
ware and provide a finished look to cabinet 10. In some
embodiments which are not part of the invention, cover
46 is incorporated into outer guide rails 28. In some al-
ternative embodiments, covers 46 may be separate com-
ponents.
[0050] In order to more fully describe the present in-
vention, the following describes an embodiment of a
mode of use.
[0051] In one embodiment which is not part of the in-
vention, inner doors 30 and outer sliding doors 32 of cab-
inet 10 are moved manually between the opened and
closed position. In another embodiment of the invention,
inner doors 30, outer sliding doors 32, or both are moved
automatically between the opened and closed position
by drive 16.
[0052] In some embodiments which are not part of the
invention, sliding door system 100 may be equipped with
an input unit (not shown) operatively associated with
drive 16. The input unit may be, for example, a remote
control operating device, an optical device, a voice rec-
ognition device, e.g., as is known in the art. When inner
and outer sliding doors 30 and 32 are closed, a user may
cause drive 16 to be activated by providing, for example,
a suitable input via the input unit.
[0053] Activating drive 16 rotates gear 28, which in turn
causes belt 20 to rotate, and belt 20 rotates belt gears
22. The rotation of belt gears 22 turns rods 24. As rods
24 turn, they are further threaded onto annular devices
48. This movement is described schematically in Figures
4, 6, 9, and 11, with arrows Sin, Sout and Min and Mout,
respectively. Because rods 24 are anchored to cabinet
10, annular devices 48 move along rods 24, forcing outer
guide rails 28, outer hanging hardware 40, and outer slid-
ing door 32 to travel in towards the face of cabinet 10.
Bridge element 41 allows outer hanging hardware 40 to
move without interference from inner hanging hardware

42.
[0054] In alternative embodiments which also are not
part of the invention, other mechanisms may be used to
link drive 16 to rods 24 such that, for example, rods 24
move longitudinally instead of rotating.
[0055] Sliding door system 100 may be equipped with
safety stops 38 operatively associated with drive 16 such
that engaging safety stops 38 causes deactivation of
drive 16. Safety stops 38 are engaged when outer guide
rails 28 have traveled into substantially the same plane
as inner guide rails 26, as seen in Figure 6.
[0056] Once sliding doors 30 and 32 are in the closed
position and situated on substantially the same plane,
cabinet 10 is quite secure because the input unit is re-
quired to reactivate drive 16 to move outer guide rails 28
from substantially the same plane as inner guide rails 26
back to the substantially parallel plane.
[0057] In some embodiments of the invention, inter-
locking safety stops 38 act to prevent outer sliding door
32 from traveling too far in either direction.
[0058] Interlocking safety stops 38 may be any type of
device that limits or checks the movement of outer guide
rails 28.
[0059] It is to be understood that retracting outer sliding
door 32 such that surfaces facing the outside of cabinet
10 are substantially flush, is only possible when sliding
doors 30 and 32 are not superposed.
[0060] Reference is now made to Figure 13, which
schematically illustrates a detailed side view of the posi-
tion of a sliding door system 200 when door surfaces that
face the outside of the cabinet 10 are not flush, according
to an embodiment of the invention; and to Figure 14,
which schematically illustrate a detailed isometric view
of the position of sliding door system 200 when door sur-
faces that face the outside of the cabinet are not flush,
according to the embodiment of Figure 13.
[0061] According to some embodiments of the inven-
tion, sliding door system 200 includes one or more bear-
ings 210 (e.g., ball bearings) having inner and outer rings
211 and 212, respectively. Each inner ring 211 of bear-
ings 210 is adapted to securely hold therein a rod 270,
which may have, for example, a polygonal cross-section.
Outer rings 212 of bearings 210 are affixed on cabinet
10. Bearings 210 are substantially aligned to each other
on the top of cabinet 10 in a manner that enables rod 270
to be inserted into inner rings 211 of bearings 210.
[0062] According to some embodiments of the inven-
tion, a rod 240 and a rod 250 are rotatably coupled via
fasteners 221 and 222, respectively, to at least one of
inner rings 211. Fasteners 221 and 222 may be, for ex-
ample, bolts, pins, screws and the like. In an embodiment
of the invention, rods 240 and 250 are rotatably coupled
to an inner ring 211 that is aligned substantially to the
center of the front of cabinet 10. However, it is to be un-
derstood that other coupling configurations may be em-
ployed. For example, in an embodiment of the invention,
two pairs of rods 240 and 250 are connected to each of
two inner rings 211 of respective bearings 210.
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[0063] Rod 250 extends towards outer guide rails 28
and is mechanically coupled thereto. Rod 240 is passed
through an aperture 278 in cabinet 10 and rotatably cou-
pled to rod 240 and from there to a displacement drive
290. Displacement drive 290 may be operated manually,
electrically, hydraulically, pneumatically and the like. Dis-
placement drive 290 is located inside cabinet 10, as will
be outlined below with reference to Figure 15.
[0064] For example, rod 240 may be mechanically cou-
pled to a handle (not shown) enabling the user to selecta-
bly move rod 240 into the direction of Rclose or Ropen.
[0065] Reference is made to Figure 15, which sche-
matically illustrates a schematic side view illustration of
the position of the sliding door system, according to the
embodiment of Figure 13;
[0066] According to the invention, when sliding doors
30 and 32 are not in the same plane, activating displace-
ment drive 290 via the input unit (not shown) causes rod
240 to be pulled down as schematically indicated with
arrow Rclose. As a consequence, inner rings 211 are in-
terconnected by rod 270, rotate within bearing 210 as
schematically illustrated with arrow Wclose. In turn, rod
250 causes outer guide rails 28 to retract, as schemati-
cally indicated with arrow Qclose, thereby causing outer
sliding door 32 to move into substantially the same plane
as sliding door 30. As a result, surfaces that face the
outside of cabinet 10 are substantially flush and cabinet
10 is secured. It is to be understood that retracting outer
sliding door 32 is only possible when doors 30 and 32
are not superposed.
[0067] The sliding door system 200 is adapted to pre-
vent upward movement of the end of rod 250 that is cou-
pled to outer guide rails 28, during the rotation of inner
ring 211 as schematically indicated with arrow Wclose. In
some embodiments, bearing 210 is equipped with a pro-
trusion 260 protruding approximately in alignment with
rod 250 towards guide rails 28. In addition, rod 250 has
an upwardly bent portion 255. Therefore, when inner ring
211 rotates around its axis as schematically indicated
with arrow Wclose, the bent portion 255 is pressed against
protrusion 260, thereby preventing rod 250 from moving
in an upward direction. This prevents the detachment of
outer guide rail 28 from the top of cabinet 10. Other con-
figurations may be possible in preventing rod 250 from
moving upwards. For example, rod 250 may be confined
within a substantially U-shaped guide element that is fix-
edly connected at its ends to the top cover of cabinet 10.
[0068] Further reference is made to Figure 16, which
schematically illustrates a detailed schematic illustration
of the position of the sliding door system when door sur-
faces facing the outside of cabinet 10 are substantially
flush, according to the embodiment of Figure 13; and to
Figure 17, which schematically illustrates a detailed iso-
metric view of the position of sliding door system 200
when door surfaces facing the outside of cabinet 10 are
substantially flush, according to the embodiment of Fig-
ure 13;
[0069] In an embodiment of the invention, when sliding

doors 30 and 32 are in substantially the same plane (i.e.
surfaces facing the outside of cabinet 10), displacement
drive 290 is configured such that an activation thereof
causes sliding door 32 to move away from the opening
of cabinet 10. When sliding door 32 is moved away from
the opening of cabinet 10, (i.e., sliding door 32 and sliding
door 30 are not in the same plane), sliding door 30 and/or
sliding door 32 can slide within guide rail 26 and/or 28,
respectively.
[0070] The activation or operation of displacement
drive 290 causes rod 240 to move downward towards
displacement drive 290, as schematically indicated with
arrow Ropen. The downward movement of rod 240 causes
inner ring 211 to rotate around its axis within bearing 210,
as schematically indicated with arrow Wopen. In turn, rod
250 is pushed by inner ring 211 to the direction of sliding
door 32, thereby sliding outer rail guide 28 in the direction
of the opening of cabinet 10. As a result, outer sliding
door 32 moves away from the plane of sliding door 30,
thereby enabling the opening of cabinet 10.
[0071] Additionally or alternatively, the lower edge of
sliding door 32 is mechanically coupled to displacement
drive 290, whereby the coupling is configured substan-
tially like the coupling of the upper edge of sliding door
32, with displacement drive 290.
[0072] When door surfaces facing the outside of cab-
inet 10 are substantially flush, an activation of displace-
ment drive 290 causes rod 240 to move as schematically
indicated with arrow Ropen. In turn, inner rings 211 rotate
as schematically illustrated with arrows Wopen, thereby
pushing rod 250, now mechanically coupled to sliding
door 32, outwardly. As a result, sliding doors 30 and/or
32 and may slide freely within inner and outer guiding
rails 26 and/or 28, respectively.
[0073] Figure 18a is an isometric illustration of the slid-
ing door system of cabinet 10, which is adapted to be
closed by the sliding doors, wherein outer door surfaces
are not flush, according to the embodiment of Figure 13;
and
[0074] Figure 18b is an isometric illustration of the slid-
ing door system of cabinet 10, which is adapted to be
closed by the sliding doors, wherein outer door surfaces
are substantially flush, according to the embodiment Fig-
ure 13.
[0075] While the invention has been described with re-
spect to a limited number of embodiments, these should
not be construed as limitations on the scope of the in-
vention, but rather as exemplifications of some of the
embodiments. Those skilled in the art will envision other
possible variations, modifications, and applications that
are also within the scope of the appended claims. Ac-
cordingly, the scope of the invention should not be limited
by what has thus far been described, but by the appended
claims.
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Claims

1. A sliding door system comprising:

a support (10) onto which a sliding door mech-
anism of the sliding door system is mounted; and
at least one inner and outer sliding doors (30,
32) slidably coupled to corresponding guide rails
(26, 28) of the sliding door system, the guide rail
(28) that is coupled to the outer sliding door (32)
being selectively moveable by the sliding door
mechanism between a first and a second posi-
tion, wherein the first position enables a user to
slide outer and inner sliding doors along said
guide rails, and wherein in said second position
a surface of said outer sliding door (32) is sub-
stantially flush with a surface of said inner sliding
door (30),

characterized in that said sliding door mechanism
comprises:

a) at least one bearing (210) having an inner ring
(211) and an outer ring (212), wherein said outer
ring (212) is affixed to said support (10);
b) a first rod (240) suitably coupled to a displace-
ment drive (290) and rotatably connected to said
inner ring (211); and
c) a second rod (250) mechanically coupled to
said outer guide rail (28) and rotatably connect-
ed to said inner ring (211);

wherein operating said displacement drive (290) en-
ables the rotation of said inner ring (211) to selec-
tively move said outer sliding door (32) into said first
and said second positions.

2. The sliding door system of claim 1, wherein said sup-
port (10) is a top of cabinet.

3. The sliding door system of any previous claim,
wherein said inner and outer guide rails (26, 28) have
grooves.

4. The sliding door system of any previous claim,
wherein said inner and outer guide rails (26, 28) are
substantially parallel to each other.

5. The sliding door system of any previous claim,
wherein an inner and an outer hanging hardware
couples said inner and outer sliding doors (30, 32)
to said inner and outer guide rails (26, 28), respec-
tively.

6. The sliding door system of claim 5, wherein said
hanging hardware comprises a bridge (41) element
that extends up and over said inner door (30) and
said inner guide rail (26).

7. The sliding door system of any previous claim,
wherein an activation switch is operatively associat-
ed with said displacement drive (290) such that the
displacement drive (290) retracts the outer door (32)
into the second position upon an activation of said
activation switch.

8. The sliding door system of any previous claim,
wherein inner rings of a plurality of said bearings
securely hold therein a rod thereby enabling said dis-
placement drive (290) to rotate said plurality of bear-
ings.

9. The sliding door system of any previous claim,
wherein said bearing has a protrusion (260) substan-
tially aligned with said second rod (250) to confine
upward movement of said second rod (250), thereby
preventing detachment of said outer guide rail from
said support.

10. The sliding door system of any previous claim,
wherein said displacement drive (290) is operable
by at least one of the following means:

a) manually;
b) electrically;
c) pneumatically; and
d) hydraulically.

11. The sliding door system of any previous claim,
wherein said displacement drive (290) enables se-
lectable displacement of said first rod (240) into a
closing and opening position, wherein:

a) the displacement of said first rod (240) into
said closing position causes said inner ring (211)
to rotate in a direction causing said second rod
(250) and said outer guide rail (28) which is con-
nected thereto to retract into said second posi-
tion; and
b) the displacement of said first rod (240) into
said opening position causes said inner ring
(211) to rotate in a direction causing said second
rod (250) and said outer guide rail (28) to be
pushed outwardly into said first position.

12. The sliding door system of any previous claim,
wherein the inner guide rail (26) is fixedly attached
to a horizontal surface of the support (10).

13. The sliding door system of any previous claim,
wherein the system for sliding doors comprises inner
and outer guide rails (26, 28) positioned on both an
upper substantially horizontal surface and a lower
substantially horizontal surface of the support (10),
and wherein the system for sliding doors further com-
prises:
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a) at least two bearings (210) having respective
inner rings (211) and outer rings (212), the outer
rings (212) being affixed to said support (10);
b) at least two first rods (240) suitably coupled
to a displacement drive (290) and rotatably con-
nected to said inner rings (211); and
c) at least two second rods (250) mechanically
coupled to said outer guide rails (28) and rotat-
ably connected to said inner rings (211).

Patentansprüche

1. Schiebetürsystem, umfassend:

einen Träger (10), an dem ein Schiebetürme-
chanismus des Schiebetürsystems montiert ist;
und
mindestens eine verschiebbar mit entsprechen-
den Führungsschienen (26, 28) des Schiebetür-
systems gekoppelte innere und äußere Schie-
betür (30, 32),

wobei die mit der äußeren Schiebetür (32) gekop-
pelte Führungsschiene (28) durch den Schiebetür-
mechanismus wahlweise zwischen einer ersten und
einer zweiten Position bewegbar ist, wobei die erste
Position es einem Benutzer ermöglicht, äußere und
innere Schiebetüren entlang der Führungsschienen
zu verschieben, und wobei in der zweiten Position
eine Oberfläche der äußeren Schiebetür (32) im We-
sentlichen bündig mit einer Oberfläche der inneren
Schiebetür (30) ist,
dadurch gekennzeichnet, dass der Schiebetürme-
chanismus umfasst:

a) mindestens ein einem Innenring (211) und
einem Außenring (212) aufweisendes Lager
(210), wobei der Außenring (212) an dem Träger
(10) angeordnet ist;
b) eine erste Stange (240), die geeignet mit ei-
nem Verschiebeantrieb (290) gekoppelt und
drehbar mit dem Innenring (211) verbunden ist;
und
c) eine zweite Stange (250), die mechanisch mit
der äußeren Führungsschiene (28) gekoppelt
und drehbar mit dem Innenring (211) verbunden
ist;

wobei eine Betätigung des Verschiebeantriebs (290)
die Drehung des Innenrings (211) ermöglicht, um die
äußere Schiebetür (32) wahlweise in die erste und
die zweite Position zu bewegen.

2. Schiebetürsystem nach Anspruch 1, dadurch ge-
kennzeichnet, dass der Träger (10) eine Abde-
ckung eines Schrankes ist.

3. Schiebetürsystem nach einem der vorhergehenden
Ansprüche, dadurch gekennzeichnet, dass die in-
neren und äußeren Führungsschienen (26, 28) Nu-
ten aufweisen.

4. Schiebetürsystem nach einem der vorhergehenden
Ansprüche, dadurch gekennzeichnet, dass die in-
neren und äußeren Führungsschienen (26, 28) im
Wesentlichen parallel zueinander verlaufen.

5. Schiebetürsystem nach einem der vorhergehenden
Ansprüche, dadurch gekennzeichnet, dass eine
innere und eine äußere Aufhängevorrichtung die in-
neren und äußeren Schiebetüren (30, 32) mit den
inneren und äußeren Führungsschienen (26, 28)
verbindet.

6. Schiebetürsystem nach Anspruch 5, dadurch ge-
kennzeichnet, dass die Aufhängevorrichtung ein
sich nach oben und über die Innentür (30) und die
innere Führungsschiene (26) erstreckendes Brü-
ckenelement (41) umfasst.

7. Schiebetürsystem nach einem der vorhergehenden
Ansprüche, dadurch gekennzeichnet, dass ein
Aktivierungsschalter mit dem Verschiebeantrieb
(290) funktionsfähig verbunden ist, sodass der Ver-
schiebeantrieb (290) bei einer Aktivierung des Akti-
vierungsschalters die äußere Tür (32) in die zweite
Position zurückzieht.

8. Schiebetürsystem nach einem der vorhergehenden
Ansprüche, dadurch gekennzeichnet, dass die In-
nenringe einer Vielzahl von Lagern sicher eine Stan-
ge besitzen, um dem Verschiebeantrieb (290) das
Drehen der Vielzahl von Lagern zu ermöglichen.

9. Schiebetürsystem nach einem der vorhergehenden
Ansprüche, dadurch gekennzeichnet, dass das
Lager einen im Wesentlichen mit der zweiten Stange
(250) ausgerichteten Vorsprung (260) aufweist, um
die Aufwärtsbewegung der zweiten Stange (250) zu
begrenzen und dadurch ein Lösen der äußeren Füh-
rungsschiene vom Träger zu verhindern.

10. Schiebetürsystem nach einem der vorhergehenden
Ansprüche, dadurch gekennzeichnet, dass der
Verschiebeantrieb (290) durch mindestens eines der
folgenden Mittel bedienbar ist:

a) manuell;
b) elektrisch;
c) pneumatisch; und
d) hydraulisch.

11. Schiebetürsystem nach einem der vorhergehenden
Ansprüche, dadurch gekennzeichnet, dass der
Verschiebeantrieb (290) eine wählbare Verschie-
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bung der ersten Stange (240) in eine Schließ- und
Öffnungsposition ermöglicht, wobei:

a) die Verschiebung der ersten Stange (240) in
die Schließposition bewirkt, dass sich der innere
Ring (211) in eine Richtung dreht, die bewirkt,
dass sich die zweite Stange (250) und die damit
verbundene äußere Führungsschiene (28) in
die zweite Position zurückziehen; und
b) die Verschiebung der ersten Stange (240) in
die Öffnungsposition bewirkt, dass sich der in-
nere Ring (211) in eine Richtung dreht, die be-
wirkt, dass die zweite Stange (250) und die äu-
ßere Führungsschiene (28) nach außen in die
erste Position gedrückt werden.

12. Schiebetürsystem nach einem der vorhergehenden
Ansprüche, dadurch gekennzeichnet, dass die in-
nere Führungsschiene (26) fest mit einer horizonta-
len Oberfläche des Trägers (10) verbunden ist.

13. Schiebetürsystem nach einem der vorhergehenden
Ansprüche, dadurch gekennzeichnet, dass das
Schiebetürsystem innere und äußere Führungs-
schienen (26, 28) umfasst, die sowohl auf einer obe-
ren, im Wesentlichen horizontalen Oberfläche als
auch auf einer unteren, im Wesentlichen horizonta-
len Oberfläche des Trägers (10) angeordnet sind,
und wobei das Schiebetürsystem weiter umfasst:

a) mindestens zwei Lager (210) mit entspre-
chenden Innenringen (211) und Außenringen
(212), wobei die Außenringe (212) an dem Trä-
ger (10) angeordnet sind;
b) mindestens zwei erste Stangen (240), die ge-
eignet mit einem Verschiebeantrieb (290) ge-
koppelt und drehbar mit den Innenringen (211)
verbunden sind; und
c) mindestens zwei mechanisch mit den äuße-
ren Führungsschienen (28) gekoppelte und
drehbar mit den Innenringen (211) verbundene
zweite Stangen (250).

Revendications

1. Système de portes coulissantes comprenant :

un support (10) sur lequel est monté un méca-
nisme de portes coulissantes du système de
portes coulissantes ; et
au moins une porte coulissante intérieure et une
porte coulissante extérieure (30, 32) couplées
de manière coulissante à des rails de guidage
(26, 28) correspondants du système de portes
coulissantes, le rail de guidage (28) qui est cou-
plé à la porte coulissante extérieure (32) pou-
vant être déplacé de façon sélective par le mé-

canisme de portes coulissantes entre une pre-
mière et une deuxième position, la première po-
sition permettant à un utilisateur de faire coulis-
ser les portes coulissantes extérieure et inté-
rieure le long desdits rails de guidage, et dans
ladite deuxième position une surface de ladite
porte coulissante extérieure (32) étant sensible-
ment alignée avec une surface de ladite porte
coulissante intérieure (30),

caractérisé en ce que ledit mécanisme de portes
coulissantes comprend :

a) au moins un palier (210) ayant une bague
intérieure (211) et une bague extérieure (212),
ladite bague extérieure (212) étant fixée sur ledit
support (10) ;
b) une première tige (240) convenablement cou-
plée à un entraînement de déplacement (290)
et reliée de manière rotative à ladite bague in-
térieure (211) ; et
c) une deuxième tige (250) couplée mécanique-
ment audit rail de guidage extérieur (28) et reliée
de manière rotative à ladite bague intérieure
(211) ;

la manoeuvre dudit entraînement de déplacement
(290) permettant la rotation de ladite bague intérieu-
re (211) pour déplacer de façon sélective ladite porte
coulissante extérieure (32) dans lesdites première
et deuxième positions.

2. Système de portes coulissantes selon la revendica-
tion 1, dans lequel ledit support (10) est une partie
supérieure d’une armoire.

3. Système de portes coulissantes selon l’une quelcon-
que des revendications précédentes, dans lequel
lesdits rails de guidage intérieur et extérieur (26, 28)
présentent des rainures.

4. Système de portes coulissantes selon l’une quelcon-
que des revendications précédentes, dans lequel
lesdits rails de guidage intérieur et extérieur (26, 28)
sont sensiblement parallèles l’un à l’autre.

5. Système de portes coulissantes selon l’une quelcon-
que des revendications précédentes, dans lequel un
élément de quincaillerie suspendu intérieur et un élé-
ment de quincaillerie suspendu extérieur couplent
lesdites portes coulissantes intérieure et extérieure
(30, 32) auxdits rails de guidage intérieur et extérieur
(26, 28), respectivement.

6. Système de portes coulissantes selon la revendica-
tion 5, dans lequel ledit élément de quincaillerie sus-
pendu comprend un pont (41) qui s’étend vers le
haut et au-dessus de ladite porte intérieure (30) et
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dudit rail de guidage intérieur (26).

7. Système de portes coulissantes selon l’une quelcon-
que des revendications précédentes, dans lequel un
commutateur d’activation est associé de manière
opérationnelle audit entraînement de déplacement
(290) de telle sorte que l’entraînement de déplace-
ment (290) rétracte la porte extérieure (32) dans la
deuxième position lors d’une activation dudit com-
mutateur d’activation.

8. Système de portes coulissantes selon l’une quelcon-
que des revendications précédentes, dans lequel
des bagues intérieures d’une pluralité desdits paliers
maintiennent solidement une tige à l’intérieur, per-
mettant ainsi audit entraînement de déplacement
(290) de faire tourner ladite pluralité de paliers.

9. Système de portes coulissantes selon l’une quelcon-
que des revendications précédentes, dans lequel le-
dit palier a une saillie (260) sensiblement alignée
avec ladite deuxième tige (250) pour limiter le mou-
vement vers le haut de ladite deuxième tige (250),
empêchant ainsi le détachement dudit rail de guida-
ge extérieur dudit support.

10. Système de portes coulissantes selon l’une quelcon-
que des revendications précédentes, dans lequel le-
dit entraînement de déplacement (290) est action-
nable par au moins l’un des moyens suivants :

a) manuellement ;
b) électriquement ;
c) pneumatiquement ; et
d) hydrauliquement.

11. Système de portes coulissantes selon l’une quelcon-
que des revendications précédentes, dans lequel le-
dit entraînement de déplacement (290) permet un
déplacement sélectionnable de ladite première tige
(240) dans une position de fermeture et une position
d’ouverture, dans lequel :

a) le déplacement de ladite première tige (240)
dans ladite position de fermeture provoque la
rotation de ladite bague intérieure (211) dans
une direction amenant ladite deuxième tige
(250) et ledit rail de guidage extérieur (28) qui y
est relié à se retirer dans ladite deuxième
position ; et
b) le déplacement de ladite première tige (240)
dans ladite position d’ouverture provoque la ro-
tation de ladite bague intérieure (211) dans une
direction provoquant la poussée vers l’extérieur
de ladite deuxième tige (250) et dudit rail de gui-
dage extérieur (28) dans ladite première posi-
tion.

12. Système de portes coulissantes selon l’une quelcon-
que des revendications précédentes, dans lequel le
rail de guidage intérieur (26) est attaché fixement
sur une surface horizontale du support (10).

13. Système de portes coulissantes selon l’une quelcon-
que des revendications précédentes, dans lequel le
système pour portes coulissantes comprend des
rails de guidage intérieur et extérieur (26, 28) posi-
tionnés à la fois sur une surface supérieure sensi-
blement horizontale et une surface inférieure sensi-
blement horizontale du support (10), et dans lequel
le système pour portes coulissantes comprend en
outre :

a) au moins deux paliers (210) ayant des bagues
intérieures (211) et des bagues extérieures
(212) respectives, les bagues extérieures (212)
étant fixées sur ledit support (10) ;
b) au moins deux premières tiges (240) conve-
nablement couplées à un entraînement de dé-
placement (290) et reliées en rotation auxdites
bagues intérieures (211) ; et
c) au moins deux deuxièmes tiges (250) cou-
plées mécaniquement auxdits rails de guidage
extérieurs (28) et reliées en rotation auxdites ba-
gues intérieures (211).

19 20 



EP 1 954 905 B1

12



EP 1 954 905 B1

13



EP 1 954 905 B1

14



EP 1 954 905 B1

15



EP 1 954 905 B1

16



EP 1 954 905 B1

17



EP 1 954 905 B1

18



EP 1 954 905 B1

19



EP 1 954 905 B1

20



EP 1 954 905 B1

21



EP 1 954 905 B1

22



EP 1 954 905 B1

23



EP 1 954 905 B1

24



EP 1 954 905 B1

25



EP 1 954 905 B1

26



EP 1 954 905 B1

27



EP 1 954 905 B1

28



EP 1 954 905 B1

29



EP 1 954 905 B1

30

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• US 4565031 A [0003]
• EP 0124196 A [0003]
• US 5287653 A [0003]
• EP 0193504 A [0003]

• DE 3619775 [0004]
• WO 2004099540 A [0005]
• WO 2004056244 A [0045] [0046]


	bibliography
	description
	claims
	drawings
	cited references

