INTERACTIVE SLIDING-DOOR DEVICE

1. Field of the Invention

The present invention relates to a sliding door, and more particularly to a
sliding door device that is operated in one way or two ways and slides
interactively.

2. Description of the Related Art

A sliding door is mounted inside a building. When an inner space of a
building is not constructed to have multiple compartments, the inner space can
be divided into multiple compartments by mounting sliding doors. Users may
pull or push a door board of the sliding door to extend or to retract the sliding
door. Therefore, the inner space of the building can be divided into multiple
compartments conveniently and flexibly.

With reference to Fig. 9, a conventional sliding door is mounted in an inner
space of a building that has multiple inner walls 70 and two tracks 90. One of the
inner walls 70 has an extending part 71. The extending part 71 has a first
positioning block 711. The first positioning block 711 is mounted in one of two
sides of the extending part 71, and is mounted in one end distal from the inner
wall 70. The tracks 90 may be mounted in a top end of the inner space of the
building or a bottom end of the inner space.

The conventional sliding door has a door assembly 80. The door assembly
80 has a first board 81 and a second board 82.

The first board 81 is mounted slidably in one of two tracks 90, and has a

second positioning block 811, a third positioning block 812 and an abutting



block 813.

The second positioning block 811 and the third positioning block 812 are
mounted respectively in two side surfaces of the first board 81, and are located
respectively in two ends. The second positioning block 811 corresponds to the
first positioning block 711 of the extending part 71. The abutting block 813 is
mounted in the end in which the second positioning block 811 is mounted and
corresponds in position to the third positioning block 812.

The second board 82 has a fourth positioning block 821. The fourth
positioning block 821 is mounted on one of two side surfaces of the second
board 82. The fourth positioning block 821 corresponds in position to the third
positioning block 812. The second board 82 is mounted slidably in the other
track 90.

When the user pulls the second board 82, the inner space of the building is
divided into multiple compartments by extending the sliding door. As the second
board 82 slides in the track 90, the fourth positioning block 821 abuts the third
positioning block 812. And then the first board 81 is pushed forward to slide. The
first board 81 keeps sliding until the second positioning block 811 abuts the first
positioning block 711 of the extending part 71. Therefore, the sliding door fully
extends to divide the inner space into compartments.

With reference to Fig. 10, when the user pushes the second board 82 towards
the extending part 71 to retract the sliding door, the fourth positioning block 821
moves towards the abutting block 813 and away from the third positioning block
812. Therefore the first board 81 is retracted towards the inner wall 70 as the

second board 82 slides on the track 90.
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However, because the conventional sliding door is mounted in the extending
part 71 of the inner wall 70, the user merely pulls or pushes the second board 82
to extend or retract the conventional sliding door in one way. Furthermore, as the
user pulls or pushes the door assembly 80, the first board 81 and the second
board 82 are respectively sliding on the tracks 90. A first gap 801 is formed
between the first positioning block 711 and the second positioning block 811. A
second gap 802 is formed between the third positioning block 812 and the fourth
block 821. Thus, the first board 81 does not slide interactively and stably with
the second board 82 when the door assembly 80 extends or is retracted. Besides,
collisions of the aforementioned positioning blocks cause knocking noise.

An objective of the present invention is to provide an interactive
sliding-door device that slides interactively and stably and eliminates knocking
noise.

To achieve the foregoing objective, the interactive sliding-door device is
mounted in an inner space of a building and comprises a track assembly, a door
assembly, and an interacting assembly. The track assembly has multiple
elongated members that are mounted on a top end of the inner space of the
building, and multiple positioning blocks that are mounted in pairs in both of two
ends of an inside wall of each of the elongated members. The door assembly has
multiple boards that are mounted in the track assembly and corresponding to the
elongated members in position respectively. The board has multiple wheel
assemblies. Each two of the wheel assemblies are mounted on a top end surface
of the board. The wheel assembly is mounted inside and abuts the elongated

member. The wheel assembly is detachably mounted in the positioning blocks.
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The interactive assembly is mounted in the top end surface of the board of the
door assembly, and is attached to the boards. The boards of the door assembly
are kept interactively sliding by the interacting assembly.
Other objectives, advantages and novel features of the invention will
become more apparent from the following detailed description when taken in
conjunction with the accompanying drawings.

IN THE DRAWINGS

Fig. 1 is a perspective view of an interactive sliding-door device in
accordance with the present invention;

Fig. 2 is a perspective view of a track assembly of the interactive
sliding-door device in Fig.1;

Fig. 3 is an enlarged perspective view of an interacting assembly of the
interactive sliding-door device in Fig.1;

Fig. 4 is a bottom view of the interactive sliding-door device in Fig.1;

Fig. 5 is a top view of the interactive sliding-door device in Fig. 3, showing
that the interactive sliding-door device is extended;

Fig. 6 1s an operational top view of the interactive sliding-door device in Fig.
3, showing that the interactive sliding-door device is retracted;

Fig. 7 is an enlarged perspective view of another embodiment of the
interactive sliding-door device;

Fig. 8 is an enlarged side view of the interactive sliding-door device in Fig.

Fig. 9 1s a top view of a conventional sliding door in accordance with the

prior art showing that the conventional sliding door is extended; and
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Fig. 10 is an operational top view of the conventional sliding door in Fig. 9
showing that the conventional sliding door is retracted.

With reference to Fig. 1, an interactive sliding-door device in accordance
with the present invention is mounted in an inner space of a building, and
comprises a track assembly 10, a door assembly 20, an interacting assembly 30,
two door locks 40, and two pairs of door handles 50. With reference to Fig. 6, the
inner space that is to be divided into multiple compartments has at least one
retaining element 60.

With reference to Fig. 2, the track assembly 10 has multiple elongated
members 11 and multiple positioning blocks 12. In a preferred embodiment of
the present invention, the track assembly 10 may have three elongated members
11 that are disposed side by side, and are mounted on a top end of the inner space
of the building, and an amount of the positioning blocks 12 is six. Two of the
three elongated members 11 are disposed on the two outer sides of the track
assembly 10. The other elongated member 11 is disposed on a middle portion of
the track assembly 10.

Each of the elongated members 11 has two sliding parts 111 and a slot 112.

The sliding part 111 is formed on a bottom surface of the elongated member
11. Specifically, the elongated member 11 is manufactured by bending a thin
plate. The two sliding parts 111 are disposed opposite each other.

The slot 112 is defined between the two sliding parts 111 in a longitudinal
direction of the elongated member 11.
The positioning blocks 12 are arranged in pairs that correspond to the

elongated members 11. The positioning blocks 12 of each pair are mounted



6
respectively in two ends of an inside wall of a corresponding elongated member
11.

Each positioning block 12 has an attaching seat 121 and a holding part 122.

The attaching seat 121 is mounted in an end of the elongated member 11.

One of two ends of the holding part 122 attaches to the attaching seat 121.
The other end of the holding part 122 extends away from the attaching seat 121.
Specifically, the holding part 122 is an elastic member, and said the other end of
the holding part 122 is U-shaped.

With reference to Fig. 1 and 2, the door assembly 20 is mounted slidably in
the track assembly 10 and has multiple boards 21.

In a preferred embodiment of the present invention, the door assembly 20
has three boards 21 that are disposed side by side. Two of the three boards 21 are
disposed respectively on two outer sides of the door assembly 20. The other
board 21 is disposed on a middle portion of the door assembly 20. The boards 21
correspond in position to the elongated members 11. The three boards 21
correspond to and are mounted respectively in the three elongated members 11.
In a preferred embodiment of the present invention, the boards 21 are metallic or
wooden door boards. Each board 21 has two wheel assemblies 211.

Each wheel assembly 211 is mounted slidably inside the elongated member
11 and has a base part 2111 and two pairs of rollers 2112. Specifically, each
wheel assembly 211 further has a bolt 2110. Each wheel assembly 211 is
mounted on a top end surface of the board 21 by a bolt 2110. The bolt 2110 is

mounted through the slot 112 of the elongated member 11 and is mounted on the

base part 2111.
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The base part 2111 is mounted on the top end surface of the board 21 and
has a protruding part 2113. The protruding part 2113 is formed on and protrudes
from one of two ends of the base part 2111. The protruding parts 2113 of the
wheel assemblies 211 on each board 21 extend away from each other. The
protruding part 2113 is detachably mounted in the U-shaped end of the holding
part 122 of the positioning block 12.

The two pairs of the rollers 2112 are mounted respectively in two side
surfaces of the base part 2111.The rollers 2112 of each pair are spaced apart at an
interval. Each roller 2112 is mounted on the sliding part 111 of the elongated
member 11.

The interacting assembly 30 is mounted on a top end of the door assembly
20 and connects the boards 21 together such that sliding one board 21 also drives
the other two boards 21 to slide. With reference to Figs. 3 and 4, the interacting
assembly 30 has two clamps 31, two positioning wheels 32 and a cord 33.In a
preferred embodiment of the present invention, the interacting assembly 30
further has two sliding tracks 34 and two sliding blocks 35.

As shown in Fig. 3, the two clamps 31 are mounted respectively in the two
boards 21 that are disposed on the two outer sides of the door assembly 20, and
are mounted respectively in one end of each of the two boards 21.

The positioning wheels 32 are mounted respectively in two ends of the top
end surface of the board 21 that is disposed on the middle portion of the door
assembly 20. Each of the positioning wheels 32 has a groove. The groove is
defined annually in an outer surface of the positioning wheel 32, and is parallel

to the top end surface of the board 21.
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The cord 33 is mounted in the grooves of the two positioning wheels 32,
and is clamped by the two clamps 31. The cord 33 can be tighten by using an
allen key, where the wheels 32 are located below the T structure and sloted
within U structure. By rotating the screws within the T structure, it would push
the U structure away and therefore tightening the cord 33.

As shown in Fig. 4, the two sliding tracks 34 are mounted respectively in a
bottom end surface of each of the two boards 21 that are disposed on the two
outer sides of the door assembly 20.

The two sliding blocks 35 are mounted respectively on two side surfaces of
a bottom end of the board 21 disposed on the middle portion of the door
assembly 20, and are attached respectively to the two sliding tracks 34 that are
mounted in the two boards 21 disposed on the outer sides of the door assembly
20.

As shown in Fig. 1, the two door locks 40 are mounted respectively in an
outer edge of each of the two boards 21 that are disposed on the two outer sides
of the door assembly 20. The door lock 40 is detachably connected to the at least
one retaining element 60.

With reference to Fig. 5, the two pairs of door handles 50 are mounted
respectively on two side surfaces of the two boards 21 that are disposed on the
two outer sides of the door assembly 20.

The at least one retaining element 60 is mounted on one inner wall of the
building. Specifically, the at least one retaining element 60 may be two in

amount, and the retaining elements 60 are mounted respectively in two inner

walls of the building.
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As shown in Fig. 5, when the interactive sliding-door device in accordance
with the present invention is extended, an inner space of the building is
partitioned to multiple compartments. As shown in Figs. 2 and 3, the protruding
parts 2113 of the wheel assemblies 211 correspond detachably to the U-shaped
ends of the holding parts 122. Thus, the track assembly 10 positions the door
assembly 20. The positioning block 12 stops the board 21 from sliding. One of
the two retaining elements 60 may lock or unlock the door lock 40. Besides, the
interactive sliding-door device may lock or unlock the other retaining element 60
of the other inner wall of the building by detachably connecting to the other door
lock 40.

As shown in Figs. 2 and 6, when the user pushes the door handle 50 that is
mounted on the board 21 and extends away from the retaining element 60 to
retract the door assembly 20, the wheel assembly 211 of the board 21 that is
away from the retaining element 60 is detached from the holding part 122 of the
positioning block 12 to release the positioning between the board 21 and the
positioning block 12. And then, the board 21 that is pushed moves towards the
retaining element 60.

Because the boards 21 of the door assembly 20 slide relative to the track
assembly 10, the boards 21 can be pulled or pushed in either one way or two
ways. Therefore, the present invention eliminates restriction of one-way
operation of the conventional sliding door limited by an inner construction
layout of the building. Because the wheel assemblies 211 of the boards 21
respectively slide on the sliding parts111 of the elongated members 11, the door

assembly 20 slides relative to the track assembly 10. Meanwhile, the wheel
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assemblies 211 are detachably connected to the positioning blocks 12, thus the
boards 21 are positioned in the elongated members 11 to prevent the board 21
from unintentional sliding. Besides, because the bolt 2110 is mounted in the base
part 2111 by threading, the wheel assembly 211 can be adjusted upwards or
downwards depending on a height of the board 21 by rotating the bolt 2110
relative to the wheel assembly 211.

The boards 21 of the door assembly 20 are pushed or bulled interactively in
either one way or two ways according to the users’ operation. The boards 21 can
be gathered to a position of the inner space of the building, and then the user
pushes the boards 21 interactively to slide each side of the track assembly 10.
Therefore, users can operate the present invention flexibly, and have the inner
space partitioned conveniently. And the present invention can be mounted in
door boards of any material according to users’ choice, such as wooden board,
iron board, glass board, or aluminum board.

Because of an attachment among the clamp 31, the positioning wheel 32,
and the cord 33 of the interacting assembly 30, the boards 21 of the door
assembly 20 are sliding interactively. Thus, when one of the boards 21 slides, the
other boards 21 slide interactively. Therefore, the interactive sliding avoids
distances or gaps formed among the boards 21.

Because the sliding track 34 and the sliding block 35 are attached to the
bottom end of the door assembly 20, the boards 21 are sliding stably when the
door assembly 20 slides relative to the track assembly 10. Therefore, the boards
21 can avoid suspending, and do not collide with each other in sliding.

Due to locking of the door lock 40, either one of the boards 21 on the two
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outer sides of the door assembly 20 detachably connects the retaining element 60
of the inner wall of the building. Therefore, the board 21 of the outer sides of the
door assembly 20 is fixed temporarily.

In another embodiment of the present invention, with reference to Figs. 7
and 8, a difference between the two embodiments of the present invention is that
the boards 21 A may be glass boards.

Each of the boards 21A further has two mounting assemblies 212. The
mounting assemblies 212 are mounted respectively in two ends of the top end
surface of the board 21A.

The wheel assemblies 211 are mounted on a top end surface of each of the
mounting assemblies 212.

The two clamps 31 are mounted respectively in the two mounting
assemblies 212 that are mounted on the boards 21A of the two outer sides of the
door assembly 20. The clamps 31 are mounted on a side surface of the mounting
assembly 212 towards the middle portion of the door assembly 20.

The two positioning wheels 32 are mounted respectively in two ends of a
top end surface of the board 21A that is disposed in the middle portion of the
door assembly 20. The cord 33 is mounted in the grooves of the two positioning

wheels 32, and is clamped by the two clamps 32.



MCSLLP
12

CLAIMS:

1. An interactive sliding-door device mounted in an inner space of a
building, the interactive sliding-door device comprising:

a track assembly having

multiple elongated members disposed side by side and mounted on a

top end of the inner space of the building; and

multiple positioning blocks arranged in pairs, and each pair of the
positioning blocks mounted respectively in two ends of an inside wall of a
corresponding elongated member; and
a door assembly mounted slidably in the track assembly and having
multiple boards disposed side by side, mounted in the elongated

members respectively, and each of the boards having

multiple wheel assemblies mounted slidably inside the elongated

members, wherein the wheel assemblies are mounted on a top end surface of the
board and are detachably mounted in the positioning blocks; and

an interacting assembly mounted on the top end surface of the board of the
door assembly, and connecting the boards together, wherein one of the boards is
pushed or pulled to drive the other boards to slide;

wherein the multiple elongated members are three elongated members in
amount, two of the three elongated members are disposed on two outer sides of
the track assembly, and the other one elongated member is disposed on a middle
portion of the track assembly; and

the multiple positioning blocks are six positioning blocks in amount,

wherein the positioning blocks are arranged in pairs and mounted in the
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elongated members respectively;

a number of the boards is three, wherein two of the three boards are
disposed on two outer sides of the door assembly, and the other one board is
disposed on a middle portion of the door assembly; and

each of the boards has

two wheel assemblies mounted on the top end surface of the board, and
mounted slidably inside the elongated member; and

the interacting assembly has

two clamps mounted respectively in the two boards disposed on the two

outer sides of the door assembly, and mounted respectively in one end of each of

the two boards;

two positioning wheels mounted respectively on two ends of the top end
surface of the board disposed on the middle portion of the door assembly,
wherein each of the positioning wheels has a groove defined annually in an outer
surface of the positioning wheel and being parallel to the top end surface of the

board; and

a cord mounted in the grooves of the two positioning wheels and clamped

by the two clamps.

2. The interactive sliding-door device as claimed in claim 1, wherein

each elongated member has

two sliding parts formed on a bottom surface of the elongated member,

wherein the two sliding parts are disposed opposite each other; and

a slot defined between the two sliding parts in a longitudinal direction

of the elongated member; and
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each positioning block of the track assembly has
an attaching seat mounted in an end of the elongated member; and
a holding part, wherein one of two ends of the holding part attaches to
the attaching seat, and the other end is U-shaped extending away from the
attaching seat;
each wheel assembly of the board has

a base part mounted on the top end surface of the board and having
a protruding part formed on and protruding from one of two ends
of the base part, and detachably mounted in the U-shaped end of the holding part
of the positioning block; and
two pairs of rollers mounted respectively in two side surfaces of
the base part, wherein the rollers of each pair are spaced apart at an interval, and
the rollers are mounted in the sliding part of the elongated member; and
a bolt mounted through the slot of the elongated member and
mounted in the base part by threading.
3. The interactive sliding-door device as claimed in claim 1, wherein
the interacting assembly further has
two sliding tracks mounted respectively on a bottom end surface of
the two boards disposed on the two outer sides of the door assembly; and
two sliding blocks mounted respectively on two side surfaces of a
bottom end of the board disposed on the middle portion of the door assembly, the
two sliding blocks attached respectively to the two sliding tracks mounted on the
two boards disposed on the two outer sides of the door assembly.

4. The interactive sliding-door device as claimed in claim 3, further having
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two door locks mounted respectively on an outer edge of each of the
two boards disposed on the two outer sides of the door assembly;
two pairs of door handles mounted respectively on two side surfaces
of the two boards disposed on the two outer sides of the door assembly; and
two retaining elements mounted respectively on two inner walls of
the inner space of the building, and detachably connected to the two door locks
respectively.
5. The interactive sliding-door device as claimed in claim 2, wherein
the interacting assembly further has
two sliding tracks mounted respectively in a bottom end surface of
each of the two boards disposed on the two outer sides of the door assembly; and
two sliding blocks mounted respectively on two side surfaces of the
board disposed on the middle portion of the door assembly, the sliding blocks
attached respectively to the two sliding tracks mounted on the two boards
disposed on the two outer sides of the door assembly.
6. The interactive sliding-door device as claimed in claim 5, further having
two door locks mounted respectively on an outer edge of each of the two
boards disposed on the two outer sides of the door assembly;
two pairs of door handles mounted respectively on two side surfaces of the
two boards disposed on the two outer sides of the door assembly; and
two retaining elements mounted respectively on two inner walls of the
inner space of the building, and detachably connected to the two door locks

respectively.

7. The interactive sliding-door device as claimed in claim 1, wherein
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each of the boards is a glass board and has

two mounting assemblies mounted respectively on two ends of
the top end surface of the board, wherein each wheel assembly is mounted on a
top end surface of each mounting assembly;
the two clamps mounted respectively in the two mounting assemblies
mounted on the two boards disposed on the two outer sides of the door assembly
and mounted respectively in one end of each of the two boards, wherein each
clamp is mounted on a side surface of the mounting assembly towards the middle
portion of the door assembly.
8. The interactive sliding-door device as claimed in claim 7, wherein
each of the elongated members has
two sliding parts formed on a bottom surface of the elongated member,
wherein the two sliding parts are disposed opposite each other; and
a slot defined between the two sliding parts in a longitudinal direction
of the elongated member; and
each positioning block of the track assembly has
an attaching seat mounted in an end of the elongated member; and
a holding part, wherein one of two ends of the holding part attaches to
the attaching seat, and the other end is U-shaped extending away from the
attaching seat;

each wheel assembly of the board has

a base part mounted on the top end surface of the board and having
a protruding part formed on and protruding from one of two ends

of the base part , and detachably mounted in the U-shaped end of the holding part

[
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of the positioning block;
two pairs of rollers mounted respectively in two side surfaces of
the base part, wherein the rollers of each pair are spaced apart at an interval, and
the rollers are mounted in the sliding part of the elongated member; and
a bolt mounted through the slot of the elongated member and

mounted in the base part by threading.

9. The interactive sliding-door device as claimed in claim 7, further having

two sliding tracks mounted respectively on a bottom end surface of the two
boards disposed on the two outer sides of the door assembly; and

two sliding blocks mounted respectively on two side surfaces of a bottom
end of the board disposed on the middle portion of the door assembly, the two
sliding blocks attached respectively to the two sliding tracks mounted on the two
boards disposed on the two outer sides of the door assembly.

10. The interactive sliding-door device as claimed in claim 9, further
having

two door locks mounted respectively on an outer edge of each of the two
boards disposed on the two outer sides of the door assembly;

two pairs of door handles mounted respectively on two side surfaces of the
two boards disposed on the two outer sides of the door assembly; and

two retaining elements mounted respectively on two inner walls of the
inner space of the building, and detachably connected to the two door locks

respectively.

11. The interactive sliding-door device as claimed in claim 8, wherein

the interacting assembly further has
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two sliding tracks mounted respectively on a bottom end surface of
each of the two boards disposed on the two outer sides of the door assembly; and
two sliding blocks mounted respectively on two side surfaces of a
bottom end of the board disposed on the middle portion of the door assembly, the
two sliding blocks attached respectively to the two sliding tracks mounted on the
two outer boards.
12. The interactive sliding-door device as claimed in claim 11, further
having
two door locks mounted respectively on an outer edge of each of the two
boards disposed on the two outer sides of the door assembly;
two pairs of door handles mounted respectively on two side surfaces of the
two boards disposed on the two outer sides of the door assembly; and
two retaining elements mounted respectively on two inner walls of the

inner space of the building and detachably connected to the two door locks

respectively.



