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(57) Abstract: Disclosed is a folding door structure, comprising a fixed frame, an upper slide and a lower slide located on the fixed
frame, and multiple door leaves (16, 17, 18) sandwiched between the upper slide and the lower slide, and further comprising a stand
column (10), an upper sliding-connection bracket (2), a lower sliding-connection bracket (3) and a first lock assembly, wherein the
stand column (10) is hinged to the door leaves (16, 17, 18), the upper sliding-connection bracket (2) is located at an upper end of the
stand column (10) and comprises an upper guide pulley (20) and an upper fixed base (22), the upper guide pulley (20) being fixedly
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disposed on the upper fixed base (22) and slidably disposed on the upper slide; the lower sliding-connection bracket (3) is located at a
lower end of the stand column (10) and comprises a lower guide pulley (30) and a lower fixed base (33), the lower guide pulley (30)
being fixedly disposed on the lower fixed base (33) and slidably disposed on the lower slide; the upper fixed base (22) and the lower
fixed base (33) are fixedly disposed on the stand column (10) and sandwich the stand column (10) between the upper slide and the
lower slide by means of the upper guide pulley (20) and the lower guide pulley (30); and the first lock assembly comprises a first bolt,
which is mounted inside the stand column (10), with an end of the first bolt extending out of the upper/lower end of the stand column
(10) for fixed fastening between the upper slide and/or the lower slide. The folding door structure improves the reliability performance
of the structure and further improves the wind pressure resistance performance.
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FOLDING DOOR STRUCTURE

TECHNICAL FIELD

[0001] The present invention relates to the field of window and door fittings for

buildings, and in particular to a folding door structure.

BACKGROUND OF THE PRESENT INVENTION

[0002] Doors and windows are divided into enclosure members or partition members
according to their positions, and have different design requirements, such as heat
preservation, thermal insulation, sound insulation, wind resistance, water resistance,
fire resistance and other functions. Related measured data have indicated that, in cold
areas, the loss of heat from the gaps of windows or doors accounts for about 25% of the
whole heat consumption. On one hand, the airtightness of windows and doors is very
important in the energy conservation design. On the other hand, since doors and
windows are important constituent parts of the enclosure structures of buildings, the
doors and windows mounted on an outer surface of a building need to be able to resist
against the high wind pressure in the windy weather, need to be able to resist against
rain in the rainy weather, and preferably can have thermal insulation when the

temperature changes in different seasons.

[0003] Folding doors are mainly suitable for workshops, shopping malls, office
buildings, exhibition halls, home decoration or other occasions, and serve as partitions
or screens. The folding doors may be used as interior doors or exterior doors, and may
have the effects of thermal insulation, dust prevention, noise reduction, sound insulation,
shielding and the like. The folding doors are beautiful in appearance, novel in style,

easy to use and easy to push or pull, and effectively save the floor space.

[0004] In the existing folding doors, generally, door leaves are hinged directly by
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hinges, and upper sliding members and lower sliding members are often mounted at
intervals between multiple door leaves. Due to the heavy weight of the door leaves, the
stress bearing capabilities of the hinges and the sliding members are highly required.
For example, the bearing requirement is satisfied by improving the hinges. For another
example, by improving the sliding members, more than four pulleys are provided to

adapt to the stress environment.

[0005] However, when the existing folding doors are used as exterior doors, the upper
and lower sliding members in the connection mounting structure between two adjacent
door leaves have the functions of guiding and limiting in a left-right direction, sliding
back and forth and bearing the stress, moreover heat insulating strips are provided in an
inner cavity of the door leaf profile to realize heat insulation. Thus it is difficult to
structurally reinforce the door leaves, and it is difficult for the folding doors to resist
against the wind pressure in the windy weather. Therefore, it is necessary to overcome

these deficiencies.
OBJECT

[0005a] It is an object of the present invention to substantially overcome or at least
ameliorate one or more of the disadvantages of the prior art, or to at least provide a

useful alternative.
SUMMARY OF THE PRESENT INVENTION

[0006] The present invention according to one or more preferred embodiments
provides a folding door structure which is able to improve, or at least to a certain extent,
the reliability of a connection mounting structure between two adjacent door leaves so
that the connection mounting structure can resist against the high wind pressure. One
aspect of the present invention provides a folding door structure, comprising: a fixed
frame, an upper slide and a lower slide located on the fixed frame, and a plurality of
door leaves sandwiched between the upper slide and the lower slide; wherein the
folding door structure further includes an upright column, an upper sliding bracket, a

lower sliding bracket and a first lock component;
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wherein the door leaves are hinged to the upright column;

wherein the upper sliding bracket is located at an upper end of the upright column
and comprises an upper pulley and an upper fixed seat, the upper pulley being fixedly
arranged on the upper fixed seat and slidingly provided in the upper slide;

wherein the lower sliding bracket is located at a lower end of the upright column
and includes a lower pulley and a lower fixed seat, the lower pulley being fixedly
arranged on the lower fixed seat and slidingly provided in the lower slide;

wherein both the upper fixed seat and the lower fixed seat are fixedly arranged on
the upright column, the upright column extending between the upper slide and the lower
slide and being fixed to the upper pulley and the lower pulley; and

wherein the first lock component includes a first latch mounted inside the upright
column, the first latch having an upper latch portion and a lower latch portion that
extend out from upper and lower ends of the upright column so as to be inserted into

the upper slide and the lower slide, respectively.

[0007] Preferably, the folding door structure further comprises a central column and
a second lock component; wherein two opposite sides of the central column are hinged
to the door leaves, respectively; wherein the second lock component includes a second
latch and a switch handle; and wherein the second latch is located within the central
column and is configured to extend out telescopically from an end of the central column
and be inserted into the upper slide and/or the lower slide, and the switch handle is
located outside the central column and is configurable to control the extent to which the
second latch extends out from the central column when the door leaves are closed.

[0008] Preferably, the upper slide includes an upper guide groove in an inverted U-
shape; wherein the upper sliding bracket includes a left upper sliding bracket and a right
upper sliding bracket; wherein the left upper sliding bracket includes a left upper guide
pulley and a left upper fixed seat, with the left upper guide pulley being fixedly arranged
on the left upper fixed seat; wherein the right upper sliding bracket includes a right
upper guide pulley and a right upper fixed seat, with the right upper guide pulley being

fixedly arranged on the right upper fixed seat; wherein the left upper fixed seat and the
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right upper fixed seat are symmetrical in an inverted L-shape and are symmetrically
fixed on two opposite wide sides of the upright column; wherein the left upper guide
pulley and the right upper guide pulley are arranged in a line and slidingly provided in
the upper guide groove; and wherein the upper latch portion comprises an extended
head that is located in the middle of the left upper guide pulley and the right upper guide
pulley and resisted against an inner side face of the upper guide groove.

[0009] Preferably, the lower slide includes a lower guide groove in a U-shape; wherein
tops of two side walls of the lower guide groove are installed with slide rails; wherein
the lower sliding bracket includes a left lower sliding bracket and a right lower sliding
bracket; wherein the left lower sliding bracket includes a left lower pulley and a left
lower fixed seat, with the left lower pulley being fixedly arranged on the left lower
fixed seat; wherein the right lower sliding bracket includes a right lower pulley and a
right lower fixed seat, with the right lower pulley being fixedly arranged on the right
lower fixed seat; wherein the left lower fixed seat and the right lower fixed seat are
symmetrical in an L-shape and are symmetrically fixed on two opposite wide sides of
the upright column; wherein each of the left lower pulley and the right lower pulley
includes a lower guide pulley and two lower bearing rollers; wherein the lower guide
pulleys are arranged in a line and slidingly provided in the lower guide groove, and the
lower bearing rollers are slidingly provided in the lower guide rails; and wherein the
lower latch portion comprises an extended head that is located in the middle of the
left lower pulley and the right lower pulley and resisted against an inner side face of the
lower guide groove.

[0010] Preferably, the upper sliding bracket further includes an upper hinge sheet
which is hinged to the upper fixed seat and fixedly connected to the door leaves; and/or
wherein the lower sliding bracket further includes a lower hinge sheet which is hinged
to the lower fixed seat and fixedly connected to the door leaves.

[0011] Preferably, the upright column is of a thermal-break aluminum profile structure
including an outer cavity, a middle cavity and an inner cavity, and the first latch is

mounted in the middle cavity.
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[0012] Preferably, the folding door structure further comprises a reinforcement core
which is located in the outer cavity to reinforce the upright column.

[0013] Preferably, the central column is of a thermal-break aluminum profile structure
including an outer cavity, a middle cavity and an inner cavity, and the second latch is
mounted inside the middle cavity; and wherein the folding door structure further
includes a reinforcement core which is located in the outer cavity to reinforce the central
column.

[0014] Preferably, the folding door structure further comprises a positioning
component which is fixedly provided on the folded opposite faces of two adjacent door
leaves to fix a relative position between the two adjacent leaves during folding.

[0015] Preferably, drip edge profiles are provided on an outer side of an upper portion
of the fixed frame, and drainage holes are formed on an outer side face of a lower
portion of the fixed frame.

[0016] Preferably, the folding door structure further comprises gaskets for sealing the
folding door, wherein the gaskets comprise interlocked compression gaskets.

[0017] According to preferred embodiments of the present invention, by providing a
first lock component, a first latch can correspondingly fix the upright column, so that
the stress environment of the upper sliding bracket and the lower sliding bracket is
improved. Therefore, when the folding door structure is used as an exterior door, the
reliability of a connection mounting structure between two adjacent door leaves can be
improved, the fixation effect becomes better, and the resistance against the high wind
pressure becomes better. Consequently, it is beneficial to prolong the service life of the
upper sliding bracket and the lower sliding bracket, it is advantageous for the fixation,
airtightness and water resistance of the door leaves, and it is also advantageous for the
wide application of the folding door as the exterior door on external walls of buildings.
By providing a central column and a second lock component, the reliability of the
connection mounting structure between two adjacent door leaves can be further

improved, and the resistance against the high wind pressure becomes better.



BRIEF DESCRIPTION OF THE DRAWINGS

[0018] The present invention will be further described below in detail by specific

embodiments with reference to the accompanying drawings.

[0019] Fig. 1 is a front view of a folding door structure according to an embodiment

of the present invention;

[0020] Fig. 2 is a schematic structure diagram of folding steps of the folding door

according to an embodiment of the present invention;

[0021] Fig. 3 is a stereoscopic diagram of an upper end of an upright column

according to an embodiment of the present invention;

[0022] Fig. 4 is a schematic structure diagram of the upper end of the upright column

of Fig. 3;

[0023] Fig. 5 is a schematic structure diagram of a right upper sliding bracket of Fig.
3;
[0024] Fig. 6 is a schematic structure diagram of the upper end of the upright column,

when viewed laterally, according to an embodiment of the present invention;

[0025] Fig. 7 is a sectional diagram of the upper end of the upright column, when

viewed from the bottom, according to an embodiment of the present invention;

[0026] Fig. 8 is a stereoscopic diagram of a lower end of the upright column according

to an embodiment of the present invention;

[0027] Fig. 9 is a schematic structure diagram of a right lower sliding bracket

according to an embodiment of the present invention;

[0028] Fig. 10 is a schematic structure diagram of the lower end of the upright column,

when viewed laterally, according to an embodiment of the present invention;

[0029] Fig. 11 is a schematic structure diagram of an extended state of an upper latch

at the upper end of the upright column according to an embodiment of the present



invention;

[0030] Fig. 12 is a schematic structure diagram of an extended state of a lower latch
at the lower end of the upright column according to an embodiment of the present

invention;

[0031] Fig. 13 is a schematic structure diagram of a positioning component according

to an embodiment of the present invention;

[0032] Fig. 14 is a schematic structure diagram of a drainage hole cover according to

an embodiment of the present invention;

[0033] Fig. 15 is a schematic diagram of a drainage structure in a lower portion of the

folding door according to an embodiment of the present invention;

[0034] Fig. 16 is a schematic structure diagram of a heat insulating thermal-break

aluminum profile according to an embodiment of the present invention; and

[0035] Fig. 17 is a schematic structure diagram of a cross-section close to a middle
portion of a connecting column according to an embodiment of the present invention,

in which;

[0036] 1:hinge; 2: upper sliding bracket; 20: upper guide pulley; 21: upper hinge sheet;
22: upper fixed seat; 3: lower sliding bracket; 30: lower guide pulley; 31: lower hinge
sheet; 32: bearing roller; 33: lower fixed seat; 4: clamping member; 5: fastener; 6:
drainage hole; 60: drainage hole cover; 61: gasket; 62: glass gasket; 63: interlocked
compression gasket; 64: waterproof frame gasket; 7: lock handle; 8: handle; 9: central
column; 10: upright column; 100: reinforcement core; 101: inner cavity; 102: middle
cavity; 103: outer cavity; 11: upper frame; 110: drip edge profile; 111: upper guide
groove; 12: lower frame; 120: bearing rail; 121: lower guide groove; 13: left frame; 14:
right frame; 15: positioning handle; 16: first door leaf; 17: second door leaf; 18: third
door leaf; 19: guiding sleeve; 190: upper latch; 191: lower latch; 201: left upper sliding
bracket; 202: right upper sliding bracket; 301: left lower sliding bracket; 302: right



lower sliding bracket; 23: inner aluminum profile; 24: heat insulating bar; and, 25: outer

aluminum profile.

DETAILED DESCRIPTION OF THE PRESENT INVENTION

[0037] The present invention will be further described below by implementations with

reference to the accompanying drawings.

[0038] As an example, as shown in Figs. 1-10, the folding door in this embodiment
includes a door frame, door leaves, a connecting column, an upper sliding bracket 2, a
lower sliding bracket 3 and a first lock component. The door frame includes an upper
frame 11, a lower frame 12, a left frame 13 and a right frame 14. As shown in Fig. 3,
the upper frame 11 includes an upper guide groove 111 in an inverted U-shape. As
shown in Fig. 8, the lower frame 12 includes a bearing rail 120 and a lower guide groove
121. The lower guide groove 121 is in a U-shape, and tops of two side walls of the

lower guide groove 121 are installed with rail 120.

[0039] The door leaves include a first door leaf 16, a second door leaf 17 and a third
door leaf 18. The third door leaf 18 is hinged to the left frame 13 via a hinge 1, both the
third door leaf 18 and the second door leaf 17 are hinged to a central column 9, and an
upright column 10 as one connecting column is located between the second door leaf
17 and the first door leaf 16, and left and right opposite wide sides of the upright column
are hinged to the second door leaf 17 and the first door leaf 16, respectively. An upper
end of the upright column 10 is slidingly connected to the upper frame 11 via the upper
sliding bracket 2, while a lower end thereof is slidingly connected to the lower frame
12 via the lower sliding bracket 3.Specifically, as shown in Figs. 3-6, the upper sliding
bracket 2 is located at the upper end of the upright column 10, and includes an upper
guide pulley 20 and an upper fixed seat 22. The upper guide pulley 20 is fixedly
arranged on the fixed seat 22 and slidingly provided in the upper guide groove 111. As

shown in Figs. 8-10, the lower sliding bracket 3 is located at the lower end of the upright



column 10, and includes a lower guide pulley 30, bearing rollers 32 and a lower fixed
seat 33. The lower guide pullet 30 is fixedly arranged on the lower fixed seat 33 and
slidingly provided in the lower guide groove 121. The bearing rollers 32 are fixedly
provided on two opposite sides of the bottom of the lower fixed seat 33 and slidingly
provided on the bearing rail 120. Both the upper fixed seat 22 and the lower fixed seat
33 are fixedly provided on the upright column 10, and the upright column 10 is
sandwiched between the upper frame 11 and the lower frame 12 through the upper
pulley and the lower pulley. The upright column 10 can slide along the upper frame 11

and the lower frame 12, so that the door leaves are folded.

[0040] More specifically, as shown in Figs. 3-7, the upper sliding bracket 2 includes
a left upper sliding bracket 201 and a right upper sliding bracket 202. The left upper
sliding bracket 201 includes a left upper guide pulley 20 and a left upper fixed seat. The
left upper guide pulley 20 is fixedly arranged on the left upper fixed seat. The right
upper sliding bracket 202 includes a right upper guide pulley 20 and a right upper fixed
seat. The right upper guide pulley 20 is fixedly arranged on the right upper fixed seat.
The left upper fixed seat and the right upper fixed seat are symmetrical in an inverted
L-shape, and are symmetrically fixed on two opposite wide sides of the upright column
10. The left upper guide pulley 20 and the right upper guide pulley 20 are arranged in a
line and slidingly provided in the upper guide groove 111. The first latch includes an
upper latch 190. A head of the upper latch 190 is located in the middle of the left upper
guide pulley 20 and the right upper guide pulley 20, and can resist against an inner side
face of the upper guide groove 111 when being extended outward. This structure greatly

enhances the resistance against the high wind pressure of the upper sliding bracket.

[0041] More specifically, as shown in Figs. 8-10, the lower sliding bracket 3 includes
a left lower sliding bracket 301 and a right lower sliding bracket 302. The left lower
sliding bracket 301 includes a left lower guide pulley 30 and a left lower fixed seat. The
left lower guide pulley 30 is fixedly arranged on the left lower fixed seat. The right

lower sliding bracket 302 includes a right lower guide pulley 30 and a right lower fixed
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seat. The right lower guide pulley 30 is fixedly arranged on the right lower fixed seat.
The left lower fixed seat and the right lower fixed seat are symmetrical in an L-shape,
and are symmetrically fixed on two opposite wide sides of the upright column 10. The
left lower guide pulley 30 and the right lower guide pulley 30 are arranged in a line and
slidingly provided in the lower guide groove 121. The bearing rollers 32 are slidingly
provided on the bearing rail 120. The first latch includes a lower latch 191. A head of
the lower latch 191 is located in the middle of the left lower guide pulley 30 and the
right lower guide pulley 30, and can resist against an inner side face of the lower guide
groove 121 when being extended outward. This structure greatly enhances the

resistance against the high wind pressure of the lower sliding bracket.

[0042] The first lock component includes a first latch. Preferably, the first latch
includes an upper latch and a lower latch. As shown in Figs. 3, 4 and 7, the upright
column 10 is preferably of a thermal-break aluminum profile structure including an
outer cavity 103, a middle cavity 102 and an inner cavity 101. The upper latch 190 is
horizontally limited by a guiding sleeve 19 and axially fixed in the middle cavity 102.
Referring to Fig. 11, an end of the upper latch 190 is extended out from the upper end
of the upright column 10 and inserted into an inner wall of the upper guide groove 111.
Correspondingly, the lower latch 191 can be arranged with reference to the arrangement
of the upper latch 190. The lower latch 191 is horizontally limited by the guiding sleeve
19 and axially fixed in the middle cavity 102. Referring to Fig. 12, an end of the lower
latch 191 is extended out from the lower end of the upright column 10 and inserted into
an inner wall of the lower guide groove 121.Preferably, as shown in Figs. 3, 4 and 7,
the folding door further includes a reinforcement core 100. The reinforcement core 100
is preferably located in the outer cavity 103 to reinforce the upright column 10.As a
preferred implementation of the outer cavity 103, the outer cavity 103 is lengthened.
This structure is advantageous for the accommodation of the reinforcement core 100
and the reinforcement, heat insulation and resistance against the high wind pressure of

the connecting column.
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[0043] A lock handle 7 is provided on the first door leaf 16 in order to control the
cooperative locking with the right frame 14. The lock handle 7 is preferably a latch bolt
capable of controlling an upper position, a middle position and a lower position to
realize the cooperative locking with the upper frame 11, the right frame 14 and the lower
frame 12, so that the guard against theft, the resistance against wind and the water
resistance of the whole door leaves are improved. A U-shaped handle 8 is provided on
the third door leaf 18 close to the second door leaf 17, so that it is convenient for folding

and pushing/pulling the door leaves.

[0044] In this structure, since the second door leaf 17 and the first door leaf 16 are
hinged via the upright column 10, the upright column 10 can also be further reinforced
according to different requirements on the resistance against the wind pressure. When
the extended end of the upper latch 190 and/or the lower latch 191 is resisted against
and inserted into the side wall of the upper guide groove 111 and/or the lower guide
groove 121, the wind pressure can be endured, and the upright column 10 is fixed
correspondingly. Meanwhile, the stress environment of the upper sliding bracket 2 and
the lower sliding bracket 3 is improved. Therefore, when the folding door is used as an
exterior door, the reliability of the connection mounting structure between two adjacent
door leaves can be improved, the high wind pressure can be resisted and the fixation
effect becomes better. Consequently, it is beneficial to prolong the service life of the
upper sliding bracket 2 and the lower sliding bracket 3, and it is advantageous for the
fixation, airtightness and water resistance of the door leaves. Compared with a
conventional structure in which adjacent door leaves are connected and mounted only
by hinges and sliding members, in this structure, the wind pressure resistance effect
becomes better, the stress structure is more rational, and the connection between the
door leaves and the upright column 10 is firmer, and it is more advantageous to adapt

to the folding environment of the door leaves.

[0045] In some embodiments, when there is a plurality of door leaves, the upright

column 10 is preferably arranged between two adjacent door leaves, and spaced from
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the two adjacent door leaves. For example, based on the above embodiment, preferably,
the upright column 10, the second door leaf 17 and the first door leaf 16 are used as a
door leaf unit, and the door leaves are assembled. During a specific implementation, a
plurality of door leaf units can be hinged to each other, and the door leaves are hinged
to the door leaf units. The specific number of door leaves can be rationally set according
to the width of the door opening. Therefore, there may be various combinations, for
example, an odd number + an odd number, an even number + an even number, an odd
number + an even number, an odd number + 0, or an even number + 0. The door leaves
can be pushed /pulled and folded in an indoor direction, or can be pushed/pulled and
folded in an outdoor direction. Of course, the number of door leaves in each door leaf

unit is not limited to 2, and there may be more door leaves.

[0046] In some embodiments, based on the above embodiment, as shown in Figs. 1-
2, the folding door further includes a second lock component. The second lock
component includes a second latch and a positioning handle 15. The connecting column
further includes a central column 9. Left and right opposite wide sides of the central
column 9 are hinged to the second door leaf 17 and the third door leaf 18 via hinges 1,
respectively, and the central column 9 is located between the left frame 13 and the
upright column 10.During the implementation, the second latch can be implemented
partially with reference to the implementation of the upper latch 190 and/or the lower
latch 191. Specifically, the upper latch 190 and/or the lower latch 191 serves as a latch
bolt capable of being telescopically controlled by the positioning handle 15 and is
provided in the central column 9, and the positioning handle 15 is provided outside the
central column 9 in order to control the second latch to extend out from an end of the
central column 9 and then insert into the upper guide groove 111 and/or the lower guide
groove 121 when the door leaves are closed. As a preferred implementation, the central
column 9 can refer to the upright column 10. The central column 9 is of a thermal-break
aluminum profile structure, correspondingly including an outer cavity, a middle cavity
and an inner cavity. The second latch is located in the middle cavity. The central column

9 can also be further reinforced with reference to the implementation of the
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reinforcement core 100 according to different requirements on the resistance against

the wind pressure.

[0047] When the folding door is folded, the central column 9 can move in a folding
direction of the door leaves. When the folding door is closed and after the second latch
is extended out and fixed, the wind pressure can be endured, and the central column 9
is fixed correspondingly. Therefore, when the folding door is used as an exterior door,
the reliability of the connection mounting structure between two adjacent door leaves
can be further improved, the high wind pressure can be resisted, the airtightness and the

water resistance are enhanced, and the fixation effect becomes better.

[0048] Preferably, any two adjacent door leaves are hinged to the connecting column,
and the lock component is used for locking the position of the connecting column
relative to the door frame in a direction of wind pressure (a direction perpendicular to
the folding door). When the door leaves are completely closed and locked by this
structure, both sides of any door leaf are also locked, so that the resistance against the
high wind pressure of the whole folding door can be improved greatly. Therefore, when
the folding door is used on an external wall of a building as an exterior door, the folding
door has the advantages of both a conventional exterior door and a folding door, and

has higher applicability, higher security and wider range of application.

[0049] Preferably, the split-type upper sliding bracket 2 further includes an upper
hinge sheet 21 which is hinged to the upper fixed seat 22 and fixedly connected to the
door leaves; and/or, the split-type lower sliding bracket 3 further includes a lower hinge
sheet 31 which is hinged to the lower fixed seat 33 and fixedly connected to the door
leaves. This structure has a sliding connection function and a hinge joint function. By
integrating a conventional hinge with a sliding member, the assembly quality and
efficiency can be improved. The bearing roller 32 is preferably made of stainless steel
in order to ensure the sufficient strength of the accessories and improve the corrosion

resistance.
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[0050] Preferably, the folding door further includes a positioning component.
Referring to Fig. 13, the positioning component includes a clamping member 4 and a
fastener 5. The clamping member 4 and the fastener 5 are fixedly provided on opposite
folding faces of the second door leaf 17 and the first door leaf 16, respectively, in order

to fix the relative position of the two adjacent door leaves in the folded state.

[0051] When in use, as shown in Fig. 2:

a. the door leaves are closed, and the central column 9 and the upright column
10 are locked relative to the door frame by the latches in the direction of wind pressure;

b. the latch bolt at the upper position, the middle position and the lower
position is unlocked by the lock handle 7, and the first door leaf 16 is rotated and folded
at 90°;

c. by operating the positioning handle, the upper latch 190 and the lower latch
191 controlled by the positioning handle 15 are opened, and the second door leaf 17
and the third door leaf 18 are controlled to leave the original fixed rails by the handle
8;

d. the first door leaf 16 is pushed horizontally, and the second door leaf 17 and
the third door leaf 18 are also pushed to a position perpendicular (90°) to a side of the
door frame; and

e. now, the folding door leaves are completely folded.

[0052] In order to realize better waterproof effect of the folding door, referring to Figs.
3, 6, 14 and 15, joints of the door leaves with the heat insulating glass are sealed by
glass gaskets 62 to realize water resistance and energy conservation. A drip edge profile
110 is provided on an outer side face of the upper frame 11 in order to prevent rain from
permeating into the inner side of the door leaves along the door frame. Drainage holes
6 are formed on an outer side face of the lower frame 12, and the drainage holes 6 are
communicated with a water collector of the lower frame 12 to drain accumulated water
in the lower frame 12. A drainage hole cover 60 is provided on the drainage holes 6 to

prevent rain from flowing back when in a typhoon. Gaskets 61 on the bottoms of the
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door leaves are located at positions where the door leaves adjoin the door frame, so that
the outside surface of the lower frame 12 is covered when the door leaves are
completely closed. Accordingly, while realizing the water resistance, the pressure in the
water collector is the same as that outside the water collector, so that it is advantageous
for the drainage of accumulated water, and the wind resistance, water resistance and

energy conservation effects of the folding door are improved.

[0053] In some embodiments, based on the above embodiment, the main structure of
the door frame and the door leaves, and the connecting column are preferably made of
thermal-break aluminum profile. Specifically, as shown in Fig. 16, the thermal-break
aluminum profile includes an inner aluminum profile 23, a heat insulating bar 24 and
an outer aluminum profile 25. The heat insulating bar 24 is located between the inner
aluminum profile 23 and the outer aluminum profile 25 to form a three-cavity structure.
The inner aluminum profile 23 and the outer aluminum profile 25 can realize different
colors of indoor and outdoor aluminum profiles, or can realize the uniformity of the
color of the external wall and the indoor decoration. Meanwhile, the heat preservation
and heat insulation performances are improved, and the sound insulation and noise
reduction effects of the whole folding door are also improved. Waterproof frame gaskets
64 are mounted and compressed by clamps, so that the waterproof effect becomes better.
Referring to Fig. 17, by using clamps, interlocked compression gaskets 63 are
transversely or vertically mounted inside gaps formed when the folding door is closed.
Better fixation and sealing effects are realized by the mutually matched structure of
inner and outer interlocked compression gaskets 63. Therefore, in the case of a big
difference in air pressure, water penetration can be avoided, and the waterproof and

energy-saving effects of the folding door are further improved.

[0054] Of course, the folding door structure of the present invention is not limited to
implementations as doors, and can also be implemented as windows. The
implementations as windows shall also fall into the protection scope of the present

invention.
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[0055] It should be understood by a person of ordinary skill in the art that
improvements or transformations to the above description are possible, and all the
improvements and transformations shall fall into the protection scope defined by the

appended claims of the present invention.

[0056] Although the inventive patent has been described illustratively above,
apparently, the implementations of the inventive patent is not limited by the above
implementations. Various improvements obtained by using the method concepts and
technical solutions of the inventive patent or direct application of the concepts and
technical solutions of the inventive patent in other occasions without any improvement

shall fall into the protection scope of the present invention.
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CLAIMS

1. A folding door structure, comprising: a fixed frame, an upper slide and a lower
slide located on the fixed frame, and a plurality of door leaves sandwiched between the
upper slide and the lower slide; wherein the folding door structure further comprises an
upright column, an upper sliding bracket, a lower sliding bracket and a first lock
component;

wherein the plurality of door leaves are hinged to the upright column;

wherein the upper sliding bracket is located at an upper end of the upright column
and comprises an upper pulley and an upper fixed seat, the upper pulley being fixedly
arranged on the upper fixed seat and slidingly provided in the upper slide;

wherein the lower sliding bracket is located at a lower end of the upright column
and comprises a lower pulley and a lower fixed seat, the lower pulley being fixedly
arranged on the lower fixed seat and slidingly provided in the lower slide;

wherein both the upper fixed seat and the lower fixed seat are fixedly arranged on
the upright column, the upright column extending between the upper slide and the lower
slide and being fixed to the upper pulley and the lower pulley; and

wherein the first lock component comprises a first latch mounted inside the upright
column, the first latch having an upper latch portion and a lower latch portion that
extend out from upper and lower ends of the upright column so as to be inserted into

the upper slide and the lower slide, respectively.

2. The folding door structure according to claim 1, further comprising a central
column and a second lock component; wherein two opposite sides of the central column
are hinged to the door leaves, respectively; wherein the second lock component
comprises a second latch and a switch handle; and wherein the second latch is located
within the central column and is configured to extend out telescopically from an end of
the central column and be inserted into the upper slide and/or the lower slide, and the
switch handle is located outside the central column and is configurable to control the
extent to which the second latch extends out from the central column when the door

leaves are closed.
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3. The folding door structure according to claim 1, wherein the upper slide
comprises an upper guide groove in an inverted U-shape; wherein the upper sliding
bracket comprises a left upper sliding bracket and a right upper sliding bracket; wherein
the left upper sliding bracket comprises a left upper guide pulley and a left upper fixed
seat, with the left upper guide pulley being fixedly arranged on the left upper fixed seat;
wherein the right upper sliding bracket comprises a right upper guide pulley and a right
upper fixed seat, with the right upper guide pulley being fixedly arranged on the right
upper fixed seat; wherein the left upper fixed seat and the right upper fixed seat are
symmetrical in an inverted L-shape and are symmetrically fixed on two opposite wide
sides of the upright column; wherein the left upper guide pulley and the right upper
guide pulley are arranged in a line and slidingly provided in the upper guide groove;
and wherein the upper latch portion comprises an extended head that is located in the
middle of the left upper guide pulley and the right upper guide pulley and resisted

against an inner side face of the upper guide groove.

4. The folding door structure according to claim 1, wherein the lower slide
comprises a lower guide groove in a U-shape; wherein tops of two side walls of the
lower guide groove are installed with slide rails; wherein the lower sliding bracket
comprises a left lower sliding bracket and a right lower sliding bracket; wherein the left
lower sliding bracket comprises a left lower pulley and a left lower fixed seat, with the
left lower pulley being fixedly arranged on the left lower fixed seat; wherein the right
lower sliding bracket comprises a right lower pulley and a right lower fixed seat, with
the right lower pulley being fixedly arranged on the right lower fixed seat; wherein the
left lower fixed seat and the right lower fixed seat are symmetrical in an L-shape and
are symmetrically fixed on two opposite wide sides of the upright column; wherein
each of the left lower pulley and the right lower pulley comprises a lower guide pulley
and two lower bearing rollers; wherein the lower guide pulleys are arranged in a line
and slidingly provided in the lower guide groove, and the lower bearing rollers are
slidingly provided in the lower guide rails; and wherein the lower latch portion

comprises an extended head that is located in the middle of the left lower pulley and
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the right lower pulley and resisted against an inner side face of the lower guide groove.

5. The folding door structure according to claim 1, wherein the upper sliding
bracket further comprises an upper hinge sheet which is hinged to the upper fixed seat
and fixedly connected to the door leaves; and/or wherein the lower sliding bracket
further comprises a lower hinge sheet which is hinged to the lower fixed seat and fixedly

connected to the door leaves.

6. The folding door structure according to claim 1, wherein the upright column is
of a thermal-break aluminum profile structure comprising an outer cavity, a middle

cavity and an inner cavity, and the first latch is mounted in the middle cavity.

7. The folding door structure according to claim 6, further comprising a

reinforcement core which is located in the outer cavity to reinforce the upright column.

8. The folding door structure according to claim 2, wherein the central column is
of a thermal-break aluminum profile structure comprising an outer cavity, a middle
cavity and an inner cavity and the second latch is mounted inside the middle cavity; and
wherein the folding door structure further comprises a reinforcement core which is

located in the outer cavity to reinforce the central column.

9. The folding door structure according to claim 1, further comprising a
positioning component which is fixedly provided on the folded opposite faces of two
adjacent door leaves to fix the relative position of the two adjacent leaves when the

door leaves are folded.

10. The folding door structure according to claim 1, wherein a drip edge profile is
provided on an outer side of an upper portion of the fixed frame, and drainage holes are

formed on an outer side face of a lower portion of the fixed frame.

11. The folding door structure according to claim 1, further comprising gaskets for

sealing the folding door, wherein the gaskets comprise interlocked compression gaskets.
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