
WO 2014/133452 PCT/SG2013/000082 

A DOOR OR WINDOW ASSEMBLY 

Field of the Invention 

The present invention relates, in general, to door and window systems and 
more particularly to a door or window assembly. 

5 Background of the Invention 

Doors and windows are typically used for one or more of the following 
' purposes: to open and close an entrance or opening, to separate an area, to 
restrict access and to provide visual privacy. 

In order for a door or window to perform its intended functions effectively, 
10 it is desirable that the door or window be easily operable and fully openable. It is 

also desirable that the door or window takes up a small footprint, especially when 
installed in an area with space constraints. 

Summary of the Invention 

Accordingly, in a first aspect, the present invention provides a door or 
15 window assembly including: a track assembly; a first leaf slidable along the track 

assembly in a plane of the first leaf between a first position and a second 
position; a second leaf moveably coupled to the track assembly; and a third leaf 
pivotally coupled to the second leaf. The first leaf is arranged to engage the 
second leaf to form a combined leaf when the first leaf is in the second position 

20 and the combined leaf is arranged to be foldable against the third leaf. 

Other aspects and advantages of the invention will become apparent from 
the following detailed description, taken in conjunction with the accompanying 
drawings, illustrating by way of example the principles of the invention. 
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Brief Description of the Drawings 

An embodiment of the invention will now be described, by way of example. 
only, with reference to the accompanying drawings, in which: 

FIG. 1 is a schematic view of a door or window assembly in accordance 
5 with an embodiment of the present invention; 

FIG. 2 is a schematic top plan view of the door or window assembly of 
FIG. 1; 

FIG. 3 is an enlarged schematic sectional view of portion A of FIG. 2; 

FIG. 4 is an enlarged schematic sectional view of portion B of FIG. 2; 

10 FIG. 5 is an enlarged schematic sectional view of portion C of FIG. 2; 

FIG. 6 is an enlarged schematic sectional view of portion D of FIG. 2; 

FIG. 7 is a schematic bottom plan view of a first leaf and a second leaf of 
the door or window assembly of FIG. 1; 

FIG. 8 is an enlarged schematic sectional view of portion E of FIG. 7; 

15 FIG. 9 is an enlarged schematic sectional view of portion F of FIG. 7; 

FIG. 10 is a schematic view of the door or window assembly when the first 
leaf is in a retracted position in accordance with an embodiment of the present 
invention; 

FIG. 11 is a schematic top plan view of the door or window assembly of 
20 FIG. 10; 

FIG. 12 is an enlarged schematic sectional view of portion G of FIG. 11; 

FIG. 13 is an enlarged schematic sectional view of portion H of FIG. 11; 
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- FIG. 14 is an enlarged schematic sectional view of portion I of FIG. 11; 

FIG. 15 is an enlarged schematic sectional view of portion J of FIG. 11; 

FIG. 16 is a schematic bottom plan view of the first and second leafs of the 
door or window assembly of FIG. 10; 

5 FIG. 17 is a schematic view of the door or window assembly in a partially 
folded state in accordance with an embodiment of the present invention; 

FIG. 18 is a schematic top plan view of the door or window assembly of 
FIG. 17; and 

FIG. 19 is a schematic top plan view of the door or window assembly in a 
10 fully folded state in accordance with an embodiment of the present invention. 

Detailed Description of An Exemplary Embodiment 

The detailed description set forth below in connection with the appended 
drawings is intended as a description of a presently preferred embodiment of the 
invention, and is not intended to represent the only form in which the present 

15 invention may be practiced. It is to be understood that the same or equivalent 
functions may be accomplished by different embodiments that are intended to be 
encompassed within the scope of the invention. 

Referring now to FIG. 1, a door or window assembly 10 is shown. The 
door or window assembly 10 includes a track assembly 12, a first leaf 14 slidable 

20 along the track assembly 12 in a plane of the first leaf 14, a second leaf 16 
moveably coupled to the track assembly 12, a locking mechanism 18 operable to 
lock the second leaf 16 in a stationary position relative to the track assembly 12 
and a third leaf 20 pivotally coupled to the second leaf 16. 

Each of the first, second and third leafs 14,16 and 20 includes a panel 22, 
25 24 and 26 surrounded by a top rail 28, 30 and 32 at respective top edges of the 

panels 22, 24 and 26, a bottom rail 34, 36 and 38 at respective bottom edges of 
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the panels 22, 24 and 26, a first stile 40, 42 (shown, for example, in FIG. 2) and 
44 at respective first or distal edges of the panels 22, 24 and 26 and a second 
stile 46, 48 and 50 at respective second or proximal edges of the panels 22, 24 
and 26. The proximal and distal edges of each leaf 14, 16 and 20 are defined 

5 relative to the point of attachment of the door or window assembly 10. 

A first rotatable roller 52, a first roller 54 and a second roller 56 are 
coupled to the top rail 28 of the first leaf 14 and a second rotatable roller 58 and a 
third roller 60 are coupled to the top rail 30 of the second leaf 16. 

A first hinge 62 pivotally couples the second leaf 16 to the third leaf 20. in 
10 the embodiment shown, three (3) first hinges 62 are used to couple the second 

leaf 16 to the third leaf 20. However, it should be understood by those of 
ordinary skill in the art that the present invention is not limited to the number of 
first hinges 62 that is used. Fewer or more first hinges 62 may be used 
depending, for example, on the mass of the first and second leafs 14 and 16. 

15 Fewer first hinges 62 may be used to support a lighter mass and more first 
hinges 62 may be used to support a heavier mass. 

The door or window assembly 10 is received in an opening for a door or a 
window. A second hinge 64 is attached to a proximal edge of the third leaf 20 
and is arranged to pivotally couple the third leaf 20 to a frame 66 of the door or 

20 window. In the embodiment shown, three (3) second hinges 64 are used to 
couple the third leaf 20 to the frame 66 of the door or window. However, it should 
be understood by those of ordinary skill in the art that the present invention is not 
limited to the number of second hinges 64 that is used. Fewer or more second 
hinges 64 may be used depending, for example, on the mass of the first, second 

25 and third leafs 14,16 and 20. Fewer second hinges 64 may be used to support a 
lighter mass and a greater number of second hinges 64 may be employed to 
support a heavier mass. 

The first leaf 14 is slidable along the track assembly 12 in a plane of the 
first leaf 14 between a first position in which the first leaf 14 is fully extended 
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relative to the second leaf 16 and a second position in which the first leaf 14 is 
fully retracted relative to the second leaf 16. The first leaf 14 is shown in the first 
position in FIGS. 1 to 9 and in the second position in FIGS. 10 to 16. 

In the embodiment shown, the locking mechanism 18 includes a latch 
5 member 68 having an inclined surface 70. The latch member 68 is arranged to 

be retracted when the inclined surface 70 is depressed. 

The first, second and third leafs 14,16 and 20 in the present embodiment 
are suspended from the track assembly 12 and thus make use of only the track 
assembly 12 overhead to guide the movement of the first, second and third leafs 

10 14,16 and 20. Advantageously, this does away with the need to provide a guide 
rail or track on the floor or a windowsill. With no bottom track or guide rail, issues 
with dust collecting in the track and track deformation and the risk of a person 
tripping over the track or guide rail provided on the floor are eliminated. Although 
the door or window assembly 10 of the present embodiment is shown as being 

15 top-hung, it should be understood by those of ordinary skill in the art that the 
present invention is not limited to being top-hung. A bottom track may be 
provided in an alternative embodiment where, for instance, strong winds are 
expected or to prevent seepage of water at a bottom edge of the door or window 
opening. 

20 Referring now to FIGS. 2 to 6, the track assembly 12 includes a first upper 
track 72, a second upper track 74 and a lower track 76. Separately, a first track 
78 is provided or formed on a top rail 28 of the first leaf 14 and a second track 80 
is provided or formed on a top rail 30 of the second leaf 16. 

As can be seen from FIG. 1, the first and second upper tracks 72 and 74 
25 in the embodiment shown extend across a width of the door or window assembly 

10 and the lower track 76 extends across a portion of the width of the first leaf 14. 

Referring again to FIGS. 2 to 6, the first upper track 72 is arranged to 
receive the first rotatable roller 52 coupled to the top rail 28 of the first leaf 14, the 

5 



WO 2014/133452 PCT/SG2013/000082 

second upper track 74 is arranged to receive the second rotatable roller 58 
coupled to the top rail 30 of the second leaf 16, and the lower track 76 is 
arranged to receive the first roller 54 coupied to the top rail 28 of the first leaf 14. 
The third roller 60 coupled to the top rail 30 of the second leaf 16 is arranged to 

5 be slidably received in the first track 78 provided or formed on the top rail 28 of 
the first leaf 14. The second track 80 is arranged to receive the second roller 56 
coupled to the top rail 28 of the first leaf 14. 

The door or window assembly 10 is operable via an upper and a lower 
track arrangement. The upper track arrangement includes the first and second 

10 upper tracks 72 and 74 of the track assembly 12 and the lower track arrangement 
includes the lower track 76 of the track assembly 12, the first track 78 provided or 
formed on the top rail 28 of the first leaf 14 and the second track 80 provided or 
formed on the top rail 30 of the second leaf 16. Sliding movement of the first leaf 
14 is enabled with the lower track arrangement and folding movement of the 

15 second and third leafs 16 and 20 is enabled with the upper track arrangement. 
The third roller 60 helps support and facilitates the sliding motion of the first leaf 
14 along the track assembly 12. 

In the embodiment shown, the first rotatable roller 52 and the first roller 54 
are coupled to the top rail 28 of the first leaf 14 nearer the distal edge of the first 

20 leaf 14 and the second roller 56 is coupled to the top rail 28 of the first leaf 14 
nearer the proximal edge of the first leaf 14. 

As shown in FIG. 2, the panel 22 of the first leaf 14 is provided in a plane 
parallel to and set off by a predetermined spacing from the panel 24 of the 
second leaf 16. The panel 22 of the first leaf 14 is set off-center towards a first 

25 side and the panel 24 of the second leaf 16 is set off-center towards a second 
side. Advantageously, such an arrangement of the panels 22 and 24 will result in 
a combined leaf having a width equivalent to that of a single conventional leaf, 
thus providing space savings. 
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• in the embodiment shown, the locking mechanism 18 is provided at a side 
of the second leaf 16 nearer the third leaf 20. When the first leaf 14 is in the first 
position, the first and second leafs 14 and 16 do not fully overlap and the locking 
mechanism remains engaged. In the present embodiment, an actuating member 

5 82 is mounted to the first leaf 14 and is arranged to release the locking 
mechanism 18 when the first leaf 14 engages the second leaf 16. 

Referring now to FIGS. 7 to 9, a retaining member 84 couples a base 
portion of the first leaf 14 to a base portion of the second leaf 16 in the 
embodiment shown. Advantageously, the provision of the retaining member 84 

10 helps to keep the first and second leafs 14 and 16 in alignment during the sliding 
movement and does away with the need to provide a guide rail or track on the 
floor or windowsill. With no bottom track or guide rail, issues with dust collecting 
in the track and track deformation and the risk of a person tripping over the track 
or guide rail provided on the floor are eliminated. In the embodiment shown, the 

15 retaining member 84 comprises a pair of inner panel hooks. 

Having described the various components of the door or window assembly 
10, the operation of the door or window assembly 10 will now be described below 
with reference to FIGS. 10 to 19. 

The operation to retract the door or window assembly 10 begins by sliding 
20 the first leaf 14 from the first position into engagement with the second leaf 16 at 

the second position. 

Referring now to FIGS. 10 to 19, the door or window assembly 10 with the 
first leaf 14 in the second position is shown. The first leaf 14 slides into 
engagement with the second leaf 16 using the first and second rollers 54 and 56 

25 coupled to the first leaf 14 and the third roller 60 coupled to the second leaf 16. 
The sliding motion of the first leaf 14 is guided and aided by the first and second 
rollers 54 and 56 coupled to the first leaf 14 and the third roller 60 coupled to the 
second leaf 16. The first leaf 14 is arranged to engage the second leaf 16 to 
form a combined leaf 86 when the first leaf 14 is in the second position. In the 
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embodiment shown, the first leaf 14 latches onto the second leaf 16 when in the 
second position to form the combined leaf 86. The combined leaf 86 is arranged 
to be foldable against the third leaf 20. 

In the embodiment shown, the first stile 40 of the first leaf 14 is arranged 
5 to abut the first stile 42 of the second leaf 16 and the second stile 46 of the first 

leaf 14 is arranged to abut the second stile 48 of the second leaf 16 when the first 
leaf 14 is in the second position. 

The locking mechanism 18 is released when the first leaf 14 engages the 
second leaf 16 in the second position. In the embodiment shown, the actuating 

10 member 82 mounted to the first leaf 14 engages the inclined surface 70 of the 
latch member 68 when the first leaf 14 slides into the second position and in so 
doing depresses the inclined surface 70 and causes the latch member 68 to 
retract, thereby disengaging the locking mechanism 18. 

In the present embodiment, a biasing element 88 is provided. The biasing 
15 element 88 is operable to bias the combined leaf 86 and the third leaf 20 into a 

folded position when the locking mechanism 18 is disengaged from the track 
assembly 12. In the embodiment shown, the biasing, element 88 includes a 
spring-biased actuator 90 coupled to the locking mechanism 18. The spring-
biased actuator 90 is arranged to push the combined leaf 86 away from the track 

20 assembly 12 when the locking mechanism 18 is disengaged from the track 
assembly 12. In the embodiment shown in FIG. 15, when the latch member 68 of 
the locking mechanism 18 is retracted, the latch member 68 pushes the spring-
biased actuator 90 outwards and the spring-biased actuator 90 in turn pushes the 
hinged joint between the combined leaf 86 and the third leaf 20 away from the 

25 track assembly 12, causing the door or window assembly 10 to fold. Accordingly, 
once the locking mechanism 18 is disengaged, the folding mechanism is 
automatically triggered. Thus, following the initial sliding motion, the combined 
leaf 86 proceeds to fold against the third leaf 20. Advantageously, this allows the 
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opening in which the door or window assembly 10 is received in to be fully 
opened up by a user with a single sliding motion. 

As shown in FIG. 13, the first and second rotatable rollers 52 and 58 are 
aligned when the first leaf 14 is in the second position. Advantageously, this 

5 facilitates the subsequent folding of the combined leaf 86 against the third leaf 
20. 

Referring now to FIG. 16, a schematic bottom plan view of the first leaf 14 
and the second leaf 16 of the door or window assembly 10 of FIG. 10 is shown. 
As can be seen from FIG. 16, the retaining member 84 couples the base portion 

10 of the first leaf 14 to the base portion of the second leaf 16, keeping the first and 
second leafs 14 and 16 from separating and in alignment during the sliding 
movement. 

Referring now to FIGS. 17 and 18, the door assembly 10 is shown in a 
partially folded state. The folding motion is enabled by. the first hinge 62 coupling 

15 the second and third leafs 16 and 20 and the second hinge 64 coupling the third 
leaf 20 to the frame 66. 

The first rotatable roller 52 coupled to the first leaf 14 and the second 
rotatable roller 58 coupled to the second leaf 16 serve to guide the movement of 
the third leaf 20 and the combined leaf 86 as they fold, keeping the third leaf 20 

20 and the combined leaf 86 aligned with the track assembly 12. Apart from 
supporting the weight and facilitating the sliding motion of the first leaf 14, the first 
rotatable roller 52 also helps prevent disengagement of the first leaf 14 from the 
second leaf 16 during the folding process. 

Referring now to FIG. 19, a schematic top plan view of the door or window 
25 assembly 10 in a fully folded state is shown. As shown in FIG. 19, a thickness Tc 

of the combined leaf 86 is the same as a thickness T3 of the third leaf 20. Thus, 
although the door or window assembly 10 is made up of three (3) leafs, the 
combined stack width at the side is only equivalent to that of two (2) leafs, and 
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not three (3).. Advantageously, this reduces the stacking width space 
requirements at the sides and provides more room for passage through the 
opening when the door or window assembly 10 is folded. Furthermore, as can 
be seen from FIG. 19, the second hinge 64 is mounted on the proximal edge of 

5 the third leaf 20 such that the second hinge 64 is in a closed position and the 
proximal edge of the third leaf 20 abuts the frame 66 when the combined leaf 86 
is folded against the third leaf 20. That is, when the door or window assembly 10 
is folded and the door or window opening is open, the second hinges 64 are in 
the closed position with the folded door or window assembly 10 leaning against 

10 the frame 66. Advantageously, the arrangement of the folded door or window 
assembly 10 abutting the frame 66 at the proximal edge provides additional 
support to the door or window assembly 10 and helps prevent the door or window 
assembly 10 from sagging, becoming misaligned or coming unhinged from the 
frame 66 over time. This is because when the door or window assembly 10 is 

15 folded, the weight of the door or window assembly 10, which would otherwise be 
supported only by the second hinges 64, is being distributed to the frame 66 as 
well. 

Conversely, when the door or window assembly 10 is opened up and. fully 
extended as shown in FIGS, 1 and 2, the door or window opening is closed and 

20 the second hinges 64 are in an open position. In this situation, the weight of the 
door or window assembly 10 is distributed amongst the rollers 52, 54, 56, 58 and 
60 and the first hinges 62 as well. The distribution of the weight of the door or 
window assembly 10 across the various components helps reduce the risk of 
sagging and misalignment of the door or window assembly 10 over time. 

25 As is evident from the foregoing discussion, the present invention provides 
a door or window assembly that can be fully opened up by a single sliding 
movement. Both the sliding and folding mechanisms of the door or window 
assembly are triggered by the single sliding movement. The motion of sliding the 
first leaf of the door or window assembly into engagement with the second leaf 

30 continues on to fold the combined leaf against the third leaf. The door or window 
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assembly of the present invention is thus easily operable and intuitive to use. 
The door or window assembly of the present invention is also fully openable and 
takes up a small footprint with reduced stacking width space requirements at the 
sides, providing more room for passage through an opening when the door or 

5 window assembly is folded. This also makes it suitable for use in small openings. 
Further advantageously, the door or window assembly of the present invention 
has no free ends. This eliminates problems associated with having free ends 
such as, for example, having to reach out of an opening in a high-rise building to 
catch a free end of a window panel in order to close a window and slamming of 

10 door and window panels. The engagement of the first and second leafs to form 
the combined panel also provides a neat storage solution for the multiple panels 
of the door or window assembly of the present invention. 

While a preferred embodiment of the invention has been illustrated and 
described, it will be clear that the invention is not limited to this embodiment only. 

15 Numerous modifications, changes, variations, substitutions and equivalents will 
be apparent to those skilled in the art without departing from the scope of the 
invention as described in the claims. 

Further, unless the context dearly requires otherwise, throughout the 
description and the claims, the words "comprise", "comprising" and the like are to 

20 be construed in an inclusive as opposed to an exclusive or exhaustive sense; 
that is to say, in the sense of "including, but not limited to". 
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CLAIMS 

1. A door or window assembly, comprising: 
a track assembly; 

5 a first leaf slidable along the track assembly in a plane of the first leaf 
between a first position and a second position; 

a second leaf moveabiy coupled to the track assembly, wherein the first 
leaf is arranged to engage the second leaf to form a combined leaf when the first 
leaf is in the second position; 

10 a third leaf pivotally coupled to the second leaf, wherein the combined leaf 
is arranged to be foldable against the third leaf; and 

a locking mechanism operable to lock the second leaf in a stationary 
position relative to the track assembly, wherein the locking mechanism is 
released when the first leaf engages the second leaf in the second position. 

15 
2. The door or window assembly of claim 1, wherein the locking mechanism 
comprises a latch member having an inclined surface, wherein the latch member 
is arranged to be retracted when the inclined surface is depressed. 

20 3. The door or window assembly of claim 1, further comprising an actuating 
member mounted to the first leaf and arranged to release the locking mechanism 
when the first leaf engages the second leaf. 

4. The door or window assembly of claim 1, further comprising a biasing 
25 element operable to bias the combined leaf and the third leaf into a folded 

position when the locking mechanism is disengaged from the track assembly. 

5. The door or window assembly of claim 4, wherein the biasing element 
comprises a spring-biased actuator coupled to the locking mechanism, wherein 

30 the spring-biased actuator is arranged to push the combined leaf away from the 
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track assembly when the locking mechanism is disengaged from the track 

assembly. 

6. The door or window assembly of claim 1, further comprising a first track 

5 provided or formed on a top rail of the first leaf and a first rotatable roller, a first 

roller and a second roller coupled to the top rail of the first leaf. 

7. The door or window assembly of claim 6, further comprising a second 

track provided or formed on a top rail of the second leaf, wherein the second 

10 track is arranged to receive the second roller coupled to the top rail of the first 

leaf. 

8. The door or window assembly of claim 7, further comprising a second 
rotatable roller and a third roller coupled to the top rail of the second leaf, wherein 

15 the third roller is arranged to be slidably received in the first track provided or 

formed on the top rail of the first leaf. 

9. The door or window assembly of claim 8, wherein the track assembly 

comprises a first upper track arranged to receive the first rotatable roller coupled 

20 to the top rail of the first leaf, a second upper track arranged to receive the 

second rotatable roller coupled to the top rail of the second leaf, and a lower 

track arranged to receive the first roller coupled to the top rail of the first leaf. 

10. The door or window assembly of claim 1, wherein a first stile of the first 

25 leaf is arranged to abut a first stile of the second leaf and a second stile of the 

first leaf is arranged to abut a second stile of the second leaf when the first leaf is 
in the second position. 
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11. The door or window assembly of claim 1, wherein a panel of the first leaf is 

provided in a plane parallel to and setoff by a predetermined spacing from a 

panel of the second leaf. 

5 12. The door or window assembly of claim 1, wherein a thickness of the 

combined leaf is the same as a thickness of the third leaf. 

13. The door or window assembly of claim 1, further comprising a first hinge 

pivotally coupling the second leaf to the third leaf. 

10 
14. The door or window assembly of claim 13, further comprising a second 

hinge attached to a proximal edge of the third leaf, wherein the second hinge is 

arranged to pivotally couple the third leaf to a frame and wherein the second 

hinge is mounted such that the second hinge is in a closed position when the 

15 combined leaf is folded against the third leaf. 

15. The door or window assembly of claim 1, wherein the first, second and 

third leafs are suspended from the track assembly. 

20 16. The door assembly of claim 1, further comprising a retaining member 

coupling a base portion of the first leaf to a base portion of the second leaf. 
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