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(57) Abrege(suite)/Abstract(continued):

the second sliding door, wherein the first mating side portion includes a plurality of recessed zones, and wherein the second sliding
door has a second meeting stile that includes a second side portion for maintaining a door glass panel and a second mating side
portion for engaging the first mating side portion of the first sliding door, wherein the second mating side portion includes a plurality
of extensions, wherein when the first sliding door and the second sliding door are in a closed position, the plurality of extensions
Interlock with the plurality of recessed zones.
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SLIDING DOOR INTERLOCKING SYSTEM
ABSTRACT

A pair of interlocking bi-parting shiding doors includes a first sliding door and a
second sliding door, wherein the first sliding door has a first meeting stile that includes a first
side portion for maintaining a door glass panel and a first mating side portion for engaging the
second sliding door, wherein the first mating side portion includes a plurality of recessed zones,
and wherein the second sliding door has a second meeting stile that includes a second side
portion for maintaining a door glass panel and a second mating side portion for engaging the first
mating side portion of the first sliding door, wherein the second mating side portion includes a
plurality of extensions, wherein when the first sliding door and the second sliding door are 1n a

closed position, the plurality of extensions interlock with the plurahty of recessed zones.
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TITLE

SLIDING DOOR INTERLOCKING SYSTEM

BACKGROUND

[001] - A common problem with sliding door assemblies in which normally one or more
panels are moveable and one or more panels are fixed is that wind loads often cause one shiding
door to separate from another sliding door, or from the side dodr jamb. For example, shiding
doors that are built in an OXXO configuration create a condition that is generally weaker than
the adjacent intermediate verticals. Each door is expected to carry only a portion of the wind
load that is applied to the unit. As the doors begin to deflect under these loads, the meeting stiles
will pull away from each other. The only mechanical device used to keep the doors together are
the locking hardware installed in the mating door stiles. Depending on the performance
requirements, it may be necessary to install multiple locks. The performance of the mecting stile

is thereby limited by the strength of the locks and not by the structural properties of the door

stiles.

SUMMARY

1002] According to an embodiment of the present invention, there is disclosed a door
stile that includes a side edge for engaging with a door glass panel; and a mating edge for
interlocking with a mating side of a door jamb or a second door stile, wherein the mating edge of
the door stile has a three-dimensional surface topography consistent along a vertical height of the

door stile for interlocking with the mating side of the door jamb or the second door stile.

[003] According to an embodiment of the present invention, there 1s disclosed a shding
door that includes a door glass panel; a pair of rails engaging the door glass panel; and a pair of

stiles engaging the door glass panel, wherein at least one of the stiles includes a mating edge for

interlocking with a mating side of a door jamb or a second door stile, wherein the mating edge ot
the door stile has a three-dimensional surface topography consistent along a vertical height of the

door stile for interlocking with the mating side of the door jamb or the second door stile.
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[004] According to an embodiment of the present invention, there 1s disclosed a pair of
interlocking bi-parting sliding doors that includes a first sliding door and a second sliding door,
wherein the first sliding door has a first top rail, a first bottom rail, a first end stile, and a first
meeting stile, the first meeting stile including a first side portibn for maintaining a door glass
panel and a first mating side portion for engaging at least a portion of the second shding door,
wherein the first mating side portion includes a plurality of recessed zones running vertically
along at least a portion of a vertical height of the first mating side portion of the first sliding
door; and wherein the second sliding door has a second top rail, a second bottom rail, a second
end stile, and a second meeting stile, the second meeting stile including a second side portion for
maintaining a door glass panel and a second mating side portion for engaging the first mating
side portion of the first sliding door, wherein the second mating side portion includes a plurality
of extensions running vertically along at least a portion of a vertical height of the second mating
side portion of the second sliding door, wherein when the first sliding door and the second
sliding door are in a closed position, the plurality of extensions interlock with the plurality of

recessed zones.

BRIEF DESCRIPTION OF THE DRAWINGS

[005] The present invention will be further explained with reference to the attached
drawings, wherein like structures are referred to by like numerals throughout the several views.
The drawings shown are not necessarily to scale, with emphasis instead generally being placed

upon illustrating the principles of the present invention.

[006] FIGS. 1A and 1B illustrate an embodiment of a door stile of the present invention.

FIG. 1A is an isometric view of the door stile. FIG. 1B is a top plan view of the door stile;

[007] FIGS. 2A and 2B illustrate an embodiment of a door stile of the present ivention.

FIG. 2A is an isometric view of the door stile. FIG. 2B is a top plan view of the door stile;

[008] FIG. 3 is a fragmentary isometric front view of an illustrative embodiment of a
sliding door assembly of the present invention that includes a pair of interlocking bi-parting
sliding doors. FIG. 3 shows the sliding doors in an open position. One of the shding doors

includes the door stile of FIG. 1, and one of the sliding doors includes the door stile of FIG. 2;
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[009] F1G. 4 1s a fragmentary isometric front view of the sliding door assembly of FIG.

3, with the sliding doors 1n a closed position;

[0010] FIG. 5 1s a fragmentary isometric back view of the sliding door assembly of FIG.

3, with the sliding doors 1n a closed position;

[0011] FIG. 6 1s a top plan close-up view of the interlocking bi-parting doors of FIG. 4.

The door rails and glass panels of each sliding door have been removed,;

10012] FIG. 7 1s a top plan close-up view of a pair of interlocking door stiles of the

- present mvention.

[0013] While the above-identified drawings set forth presently disclosed embodiments,
other embodiments are also contemplated, as noted 1n the discussion. This disclosure presents
1llustrative embodiments by way of representation and not limitation. Numerous other
modifications and embodiments can be devised by those skilled 1n the art which fall within the

scope and spirit of the principles of the present invention.

DETAILED DESCRIPTION

[0014] Door stiles, sliding doors including the door stiles, and shiding door assemblies
having the sliding doors are disclosed herein. A sliding door assembly of the present invention
creates an interlocking system of two sliding doors, wherein the structural properties of each
door stile are combined to create an assembly for withstanding the positive and negative

pressures applied by a wind load.

[0015] As used herein, the term “door stile” refers to a vertical structural member of a
door. The door stiles of the present invention include a mating edge for interlocking with a
mating side of a door jamb or a second door stile. The mating edge of any of the door stiles of
the present invention have a three-dimensional surface topography consistent along a vertical
height of the door stile for interlocking with the mating side of the door jamb or the second door

stile.

[0016] As used herein, the term “side door jamb” refers to the vertical portion of a door

frame onto which a door 1s secured.
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[0017] As used herein, the term “interlocking” refers to a door stile of the present

invention that can engage, by fitting together, with another door stile or a side door jamb.

[0018] As used herein, the term “topography” refers to the surface features of a mating
edge of a door stile of the present invention. The surface features can include, for example,

depressions, protrusions, hooking features and/or catching features.

22 N 4 4

[0019] As used herein, the term “engage”, “engaging” or “engaged” refers to contacting

or to make contact with something.

10020} As used herein, the term “maintained” refers to be kept in a steady or stationary
position.

[0021] As used herein, the term “consistent” refers to uniform, unchanging.

[0022] As used herein, the term “wind load” refers to the load caused by the wind

blowing from any horizontal direction. The wind load can create a positive or negative pressure

on a sliding door installed 1n a building.

[0023] As used herein, the term “structural properties” refers to the design strength of a

sliding door having a door stile of the present invention.

[0024] FIGS. 1A and 1B illustrate an embodiment of a door stile 10 of the present
invention. The door stile 10 includes a side edge (or surface) 11 for engaging with a door panel,
for example, a glass door panel, and a mating edge (or surface) 12 for interlocking with a mating
surface of a side door jamb or a second door stile. The mating edge 12 has a unique three-
dimensional surface topography consistent along a vertical height “h” of the door stile 10 that
~allows the door stile 10 to interlock along the vertical height with a mating surface of a side door
jamb or a second door stile. If a person’s flat hand is placed on the mating edge 12, and moved
down the vertical height of the mating edge 12, only a portion (illustrated as extension 13a and
extension 13¢) of the mating edge 12 will be in contact with the hand. Extensions 13a and 13¢
arc separated by a substantially flat recessed area 13b. A hooking feature 15a and an extension
15¢ are separated by a substantially flat recessed arca 15b. Between the extension 13¢ and the
hooking feature 15a is a substantially flat rccessed surface 14. The three-dimensional surface
topography of the mating edge 12 includes the extensions, the hooking feature, and the recessed

surfaces, thus forming a non-flat mating surface 12. In an embodiment, the mating surface 12 ot
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the door stile 10 can be described as including vertical regions of depression 13b, 14, and 15b,
forming a non-flat surface, the regions of depression 13b, 14, and 1Sb, capable of interlocking
with a side door jamb or a second door stile. In an embodiment, the mating surface 12 of the
door stile 10 can be described as having a horizontal width “w” and vertical height “h”, wherein
the width of the mating edge 12 includes a plurality of flat surfaces 13b, 14, and 15b, cach oftset
and connected to each other forming substantially flat recessed areas. In an embodiment, the
door stile 10 of the present invention can be part of a sliding door of the present invention. A
sliding door of the present invention can include a glass panel, a pair of rails engaging the glass
panel; and a pair of stiles engaging the glass panel, wherein at least one of the stiles 1s stile 10
and includes a mating edge 12 having a horizontal width and a vertical height, wherein along the
width of the mating edge 12 and running along at least a portion of the height there includes a

plurality of flat surfaces 13b, 14, and 15b, offset and connected to each other forming recessed

areas. The mating edge 12 described in FIGS. 1A and 1B illustrate a door stile 10 of the present
invention. However, the topography of the mating edge 12, including the various extensions and

depressions, can also constructed onto a side door jamb, to create a side door jamb having the

mating edge 12 topography as detailed above.

[0025] FIGS. 2A and 2B illustrate an embodiment of a door stile 20 of the present
invention. The door stile 20 includes a side edge (or surface) 21 for engaging with a door panel,
for example, a glass door panel, and a mating edge (or surface) 22 for interlocking with a mating
edge of a side door jamb or a second door stile. The mating edge 22 has a unique three-
dimensional surface topography that allows the door stile 20 to interlock along a vertical height
“h” with a mating edge of a side door jamb or a second door stile. If a person’s flat hand 1s
placed on the mating edge 22, and moved down the vertical height of the mating edge 22, only a
portion (illustrated as flat arca 26 and extension 23) of the mating edge 22 will be in contact with
the hand. Inner surface 23a of extension 23 and inner surface 23e of extension 24 are separated
from each other by channel 23b, flat recessed surface 23¢, and channel 23d. In an embodiment,
extension 23 is about one inch wide and conceals a joint between a pair of sliding doors having a
door stile of the present invention. In an embodiment, the extension 23 includes a relief “reglet”
27 that is capable of receiving a weather strip gasket. A catching feature including catch 23a,
catch 25¢, and recessed surface 25b, 1s capable of catching a hooking feature of a second door

stile or a door jamb. Inner surface 25d, flat recessed surface 25e, and inner surface 23f, are
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capable of interlocking with an extension of a second door stile or a door jamb. The extensions,
catching feature, and recessed surfaces form a non-flat mating surface 22. In an embodiment, the
mating surface 22 of the door stile 20 includes vertical regions of depression 23b, 23d, 25b and
25e, forming a non-flat surface, the regions of depression 23b, 23d, 25b and 2S5e, capable of
interlocking and hooking with a side door jamb or a second door stile. In an embodiment, the
mating surface 22 of the door stile 20 can be described as having a horizontal width “w” and
vertical height “h”, wherein the width of the mating edge 22 includes a plurality of tlat surtaces
23b, 23d, 25b and 25e, each offset and connected to each other forming recessed areas. In an
embodiment, the door stile 20 of the present invention can be part of a sliding door of the present
invention. A sliding door of the present invention can include a glass panel, a pair of rails
engaging the glass panel; and a pair of stiles engaging the glass panel, wherein at least one of the
stiles is stile 20 and includes a mating edge 22 having a horizontal width and a vertical length,
wherein along the horizontal width of the mating edge 22 and running along at least a portion ot
the vertical length there includes a plurality of flat surfaces 23b, 23d, 25b and 2S5e, offset and
connected to each other forming recessed areas. The mating edge 22 described in FIGS. 2A and
2B illustrate a door stile 20 of the present invention. However, the topography of the mating edge
22, including the various extensions and depressions, can also constructed onto a side door jamb,

to create a side door jamb having the mating edge 22 topography as detailed above.

[0026] FIGS. 3-5 are fragmentary isometric views of an illustrative embodiment of a pair
of interlocking bi-parting sliding doors 30 and 35 of the present invention positioned in a door
frame assembly in an OXXO configuration. The interlocking bi-parting sliding doors 30 and 33
are fabricated to include the door stiles 20 and 10, respectively. FIG. 3 shows the sliding doors
30 and 35 in an open position. FIG. 4 shows the sliding doors 30 and 35 in a closed position.
FIG. 5 shows the sliding doors 30 and 35 in a closed position, as viewed from the back. The door
frame assembly includes a head component (not shown) including an operable head for engaging
the sliding doors 30 and 35, and a fixed head for engaging a first fixed-panel door and a second
fixed-panel door (fixed-panel doors are not illustrated). The door frame assembly also includes a
bottom sill component 41 including an operable sill 42 for engaging the sliding doors 30 and 3§,
and a fixed sill 43 for engaging the first fixed-panel door and the second fixed-panel door. A first
fixed door jamb 44 is used to secure the first fixed-panel door, and a second fixed door jamb 45

is used to secure the second fixed-panel door. Shiding door 30 has a top rail 31, a bottom rail 32,
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an end stile 33, and the stile 20 (also referred to herein as a meeting stile). The stile 20 includes
the side edge 21 for maintaining a door glass panel 34 and the mating edge 22 for engaging the
stile 10 of sliding door 35. The mating edge 22 of the meeting stile 20 includes a plurality of
recessed zones 23b, 23d, 25b and 25e. Similarly, sliding door 35 has a top rail 36, a bottom rail
37, an end stile 38, and the stile 10 (also referred to herein as a meeting stile). The stile 10
includes the side edge 11 for maintaining a door glass panel 39 and the mating edge 12 for
engaging the mating edge 22 of the sliding door 30. The mating edge 12 of the meeting stile 10
includes a plurality of protrusion members 13a, 13¢, and 15¢. When the first sliding door 30 and
the second sliding door 35 are in a closed position, the plurality of protrusion members 13a, 13c,
and 15¢ interlock with the plural'ity of recessed zones 23b, 23d and 25e, respectively. The door
stiles 10 and 20, include an integral feature that enables the sliding doors 30 and 35 to hook
together when loads are applied to the unit (the combination of the sliding doors 30 and 35 1n a
closed position). The hooking feature 1S5a is positioned within catching feature 25a, 28b, and
25¢, forming the integral feature. This engagement feature runs the full vertical length of the
door stiles thereby enabling the door stiles to act as one. One of the sliding doors is designed to
be weaker than the other sliding door, so that as a wind load is applied to the unit, the weaker
sliding door will deflect first and engage into the second sliding door. For example, in an
embodiment, sliding door 35 having the door stile 10 is weaker than sliding door 30 having the
door stile 20. Locks that can be installed on the sliding doors 30 and 35 for building security are
not relied upon to keep the sliding doors 30 and 35 together under the positive and negative
pressures produced by the wind load. The meeting door stiles are able to perform at the same
level as the other intermediate vertical members, for example, the mullions. Although the door
frame assembly illustrated in FIGS. 3, 4, and 5, are shown as having an OXXO configuration,
the sliding doors of the present invention are not limited to being used in a sliding door frame
assembly having a OXXO configuration. In an embodiment, the sliding doors 30 and 35 can be
used in a door frame assembly having an OOXXO configuration. In an embodiment, the shding

doors 30 and 35 can be used in a door frame assembly havihg an OO0OXXO configuration.

[0027] FIG. 6 is a top plan close-up view of the pair of interlocking bi-parting shding
doors 30 and 35 of FIG. 4 with the door glass panels 34 and 39 removed. FIG. 6 shows how the
door stiles 20 and 10 interlock in the closed position. As illustrated in FIG. 6, there are at least

four areas (illustrated as dashed boxes) where the two door stiles 20 and 10 interlock with one
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another. When the two shding doors 30 and 3§ are in the closed position and are subjected to a
wind load (see arrow), the hooking feature 15a can interlock catching features 25a, 25b and 25c,
keeping the two doors 30 and 35 hooked together. Multiple poimnts of contact between the two
door stiles 20 and 10, keep the two sliding doors 30 and 35 hooked together and produce the
required structural properties (strength) to counter the wind load force being applied to the two
sliding doors 30 and 35. Along the vertical height of the mating edge 22 of the door stile 20, and
along the vertical height of the mating edge 12 of the door stile 10, channel 23b surrounds
extension 13a, channel 23d surrounds extension 13¢, and channel 25d surrounds extension 15¢.
Flat surfaces 14 and 24 run approximately parallel with each other. The horizontal width of the
various channels is larger than the horizontal width of the various extensions, therefore when a
wind load is placed on the sliding doors 30 and 35, the extensions can move horizontally within
the channels along the entire vertical height of the door stiles 20 and 10, respectively. Hooking
feature 15a can engage catching features 25a, 25b and 2Sc¢. This engagement happens when a
positive or negative wind load is applied to the sliding doors 30 and 35. The hook engagement
enables the mating stiles 20 and 10 to stay together as they deflect due to the wind load. The
structural properties of each stile 20 and 10 are combined together to create a stronger assembly.

Without the hooking/catching feature, the sliding doors can disengage under a wind load.

[0028] FIG. 7 is a top plan close-up view of a pair of interlocking door stiles 60 and 50 of
the present invention. As illustrated in FIG. 7, there are at least three areas (1llustrated as dashed
boxes) where the two door stiles 60 and 50 can interlock with one another. When two sliding
doors having the door stiles 60 and 50 are in the closed position and are subjected to a wind load

force, hooking feature 55a can interlock catching features 65a, 65b and 6Sc, keeping the two

doors hooked together. Multiple points of contact between the two door stiles 60 and 30, keep
the two sliding doors hooked together and produce the required structural properties (strength) to
counter the wind load force being applied to the two sliding doors. Along the vertical height of a
mating edge of the door stile 60, and along the vertical height of a mating edge ot the door stile
50, channel 63b surrounds extension 53a, and channel 63d surrounds extension 53c¢. Flat
surfaces 63c¢ and 53b run parallel with each other. The horizontal width of the various channels
1S larger than the horizontal width of the various extensions, therefore when a wind load 1s placed
on the sliding doors, the extensions can move horizontally within the channels along the entire

vertical height of the door stiles 60 and 50, respectively. Hooking feature 55a can engage



CA 02689901 2010-01-12

catching features 65a and 65c¢. This engagement happens when a positive or negative wind load
1s applied to the sliding doors. The hook engagement enables the mating stiles 60 and 50 to stay
together as they deflect due to the wind load. The structural properties of each stile 60 and 50 are
combined together to create a stronger assembly. Without the hooking/catching feature, the

shding doors can disengage under a wind load.

0029] While 1llustrative embodiments of the invention are disclosed herein, 1t will be
appreciated that numerous modifications and other embodiments may be devised by those skilled
in the art. Therefore, 1t will be understood that the appended claims are intended to cover all such

modifications and embodiments that come within the spirit and scope of the present invention.
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CLAIMS

What 1s claimed is:

1. A door stile comprising:
a side edge for engaging with a door glass panel; and
a mating edge for interlocking with a mating side of a door jamb or a second door stile,

wherein the mating edge of the door stile has a three-dimensional surface
topography consistent along a vertical height of the door stile for interlocking

with the mating side of the door jamb or the second door stile.

2. The door stile of claim 1 wherein the three-dimensional surface topography of the mating
edge includes vertical regions of depression forming a non-flat surface, the regions of depression

capable of interlocking with the mating side of the door jamb or the second door stile.

3. The door stile of claim 2 wherein the vertical regions of depression run along an entire

vertical height of the mating edge.

4 The door stile of claim 1 wherein the three-dimensional surface topography of the mating

edge includes a horizontal width and a vertical height,

wherein the horizontal width of the mating edge includes a plurality of flat

surfaces each offset and connected to each other forming recessed areas.

. The door stile of claim 4 wherein the recessed areas run along at least a portion of the

vertical height of the mating edge.

6. The door stile of claim 4 wherein the recessed areas run along an entire portion of the

vertical height of the mating edge.
7. A shiding door comprising;:

a door glass panel,

10



CA 02689901 2010-01-12

a pair of rails engaging the door glass panel; and

a pair of stiles engaging the door glass panel, wherein at least one of the stiles includes a

mating edge for interlocking with a mating side of a door jamb or a second door stile,

wherein the mating edge of the door stile has a three-dimensional surtace
topography consistent along a vertical height of the door stile for interlocking

with the mating side of the door jamb or the second door stile.

8. The sliding door of claim 7 wherein the three-dimensional surface topography of the
mating edge includes vertical regions of depression forming a non-flat surface, the regions ot

depression capable of interlocking with the mating side of the door jamb or the second door stile.

9. The sliding door of claim 7 wherein the three-dimensional surface topography ot the

mating edge includes a horizontal width and a vertical height,

wherein the horizontal width of the mating edge includes a plurality of tlat

surfaces each offset and connected to each other forming recessed areas.

10.  The sliding door of claim 9 wherein the recessed areas run along an entire portion of the

vertical height of the mating edge.
11. A pair of interlocking bi-parting sliding doors comprising:
a first sliding door and a second sliding door,

wherein the first sliding door has a first top rail, a first bottom rail, a first end stile,
and a first meeting stile, the first meeting stile including a first side portion for
maintaining a door glass panel and a first mating side portion for engaging at least

a portion of the second shiding door,

wherein the first mating side portion includes a plurality of recessed zones
running vertically along at least a portion of a vertical height of the first

mating side portion of the first sliding door; and

11
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wheren the second sliding door has a second top rail, a second bottom rail, a
second end stile, and a second meeting stile, the second meeting stile including a
second side portion for maintaining a door glass panel and a second mating side

portion for engaging the first mating side portion of the first sliding door,

wherein the second mating side portion includes a plurality of extensions
running vertically along at least a portion of a vertical height of the second

mating side portion of the second sliding door,

wheremn when the first sliding door and the second sliding door are in a closed position, the

plurality of extensions mterlock with the plurality of recessed zones.

12. The shiding doors of claim 11 wherein when the first sliding door and the second sliding
door are 1n a closed position, a catching feature of the first mating side portion interlocks with a

hooking feature of the second mating side portion.

13.  The shding doors of claim 11 wherein when a positive wind load is applied to the sliding
doors m the closed position, the first mating side of the first meeting stile maintains interlocked

with the second mating side of the second meeting stile.

14, The shding doors of claim 11 wherein when a negative wind load is applied to the shiding
doors 1n the closed position, the first mating side of the first meeting stile maintains interlocked

with the second mating side of the second meeting stile.

15, The shiding doors of claim 11 wherein the plurality of protrusion members interlock with

the plurality of recessed zones at four locations.

16. The sliding doors of claim 11 wherein the plurality of protrusion members interlock with

the plurality of recessed zones at three locations.

17. The shiding doors of claim 11 for use in a sliding door frame assembly having an OXXO
configuration.
18.  The shding doors of claim 17 wherein the door frame assembly comprises:

a first fixed-panel door maintained in a stationary position;

12
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a second fixed-panel door maintained in a stationary position;

a head component including an operable head for engaging the first sliding door and the
second shiding door, and a fixed head for engaging the first fixed-panel door and the

second fixed-panel door;

a bottom sill component including an operable sill for engaging the first sliding door and
the second sliding door, and a fixed sill for engaging the first fixed-panel door and the

second fixed-panel door;
a first fixed jamb for securing the first fixed-panel door; and
a second fixed jamb for securing the second fixed-panel door.

19.  The shiding doors of claim 11 for use 1n a door frame assembly having an OOXXO

configuration.

20.  The sliding doors of claim 11 for use in a door frame assembly having an OO0OXXO

configuration.
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