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(57) Disclosed in the present disclosure is a new
damper for sliding doors or windows, there is no need to
provide a guiding slot on the housing of the damper. Be-
sides sheet metal parts, other high-strength, high-per-

formance materials may also be adopted as housing ma-

terials to achieve the upgrading of the structure and ma-
terials of the housing. The overall structural strength of
the housing is high and the stability is good, avoiding
structural deformation of the housing in case of long-term
use. There is no need to separate the housing into two
halves, which may be formed integrally during the man-
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ufacturing process. It is easier to manage the accuracy
of the overall structure, which also greatly simplifies the
assembly process of the damper and makes it less likely
to be scrappedinthe assembly process. The toggle block
is prevented from moving back under the force of the
tension spring by providing a first restricting member and
asecond restrictingmember in the interior of the housing,
without providing a vertical corner section of the guiding
slot, avoiding the technical problem that it is difficult to
re-toggle the toggle block to the interior due to the corner
section being too close to vertical.
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Description

Technical Field

[0001] The present disclosure relates to the technical
field of hardware accessories and, particularly, to a new

damper for sliding doors or windows.

Background of the Invention

[0002] Inthe current market, dampers are usually pro-
vided on some sliding doors or windows (e.g., closet
doors or windows) to play a cushioning role. When the
door leaf or window leaf opens or closes, the opening or
closing is assisted by the damper to mitigate the collision
and reduce the noise.

[0003] Disclosed in the prior art is a damper used for
a bi-directional damping system (Patent No.
201721125021.1), in which a guiding slot is provided on
a lateral surface of a housing, and two sides of a toggle
block are provided with outwardly protruding guiding
blocks, and a guiding structure of the toggle block is
formed by the cooperation of the guiding slot and the
guiding blocks. After along period of practical implemen-
tation, it is found that the above structure suffers from
the following serious defects and deficiencies:

(1) The damper structure requires a guiding slot to
be provided in a middle part of the housing, which
results in the housing usually being formed only by
processing sheet metal parts, which have low struc-
tural strength compared to other materials and are
difficult to avoid deformation after a long period of
use. If other materials are adopted for processing,
the machining process is too complicated, the cost
is extremely high, the production efficiency is ex-
tremely low, and it is impossible to use as a regular
material for practical use.

(2) The damper structure requires the housing to be
formed by machining two separate halves in the pro-
duction process due to the necessity of placing a
guiding block into the guiding slot. After placing the
toggle block into the two halves of the housing, the
two halves of the housing are assembled and com-
bined. The requirement of the assembly process for
aligning the two halves of the housing is extremely
high, and the scrap rate during assembly is extreme-
ly high. Additionally, in conjunction with item (1) men-
tioned above, a housing formed by assembling two
halves of sheet metal is also prone to structural de-
formation.

(3) In order to enable the toggle block to sink quickly
when it reaches an end position of the guiding slot
to realize a quick decoupling action, as well as to
maintain the stretching state of the tension spring
when the toggle block is decoupled, the damper
structure is provided with a substantially vertical cor-
ner at the end of the guiding slot, so as to enable the
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toggle block to sink when it reaches the end position
of the guiding slot, and to avoid the tension spring
from driving the toggle block to move back. However,
as the corner is too close to vertical, it leads to diffi-
culties in re-toggling the toggle block to an inner side.
If the corner is not provided or if the corner is not
vertical enough, it fails to play a role in the rapid sink-
ing of the toggle block as well as in avoiding back-
ward movement of the toggle block.

[0004] Therefore, there is an urgent need in the prior
art to apply for a damper for sliding doors or windows

that overcomes the above defects.

Summary of the Invention

[0005] In order to overcome the technical problems
that the sliding door damper mentioned above in the prior
art is prone to deformation in the case of long-term use
and the assembly process is complicated, provided in
the present disclosure is a new damper for sliding doors
orwindows. The new damperfor sliding doors or windows
provides a simple and reasonable structural design, high
structural strength, and is unlikely to be structurally de-
formed, easy operation of production and assembly as
well as unnecessary to provide a vertical corner section
of guiding slot.

[0006] The technical solutions adopted in the present
disclosure to solve the problems are as follows:

A new damper for sliding doors or windows includes:

a housing and a box, the box being movable provided
within the housing, an interior of the housing being
provided with a first restricting member; and

a toggle block and a second restricting member, the
toggle block being rotatably provided within the box
by a first rotating shaft, the second restricting mem-
ber being configured to be movable between a sup-
porting position and a releasing position,

in which the second restricting member restricts a
rotation of the toggle block so that the toggle block
is kept atan upper position when the second restrict-
ing member is positioned at the supporting position,
and

the second restricting member releases a rotation
restriction of the toggle block when the second re-
stricting member is positioned at the releasing posi-
tion, an end of the toggle block distal to the first ro-
tating shaft being rotated down and sunk by gravity
so that the toggle block is rotated to a sinking posi-
tion, the first restricting member being configured to
keep the toggle block at the sinking position.

[0007] By providing the structure mentioned above,
there is no need to provide a guiding slot on the housing.
High-strength, high-performance materials other than
sheet metal parts may be adopted as materials for the
housing. The overall structural strength of the housing is
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high and the structural stability is good, avoiding struc-
tural deformation of the housing in case of long-term use.
There is no need to separate the housing into two halves,
which may be formed integrally during the manufacturing
process. ltis easierto manage the accuracy of the overall
structure, which also greatly simplifies the assembly
process of the damper and makes it less likely to be
scrapped in the assembly process.

[0008] Further, the second restricting member com-
prises a restricting end and a controlling end provided on
two ends thereof; when the controlling end is not in con-
tact with objects, the restricting end is close to the toggle
block and is abutted against the toggle block so that the
second restricting member is positioned at the supporting
position; when the controlling end is compressed, the
restricting end is away from the toggle block and is not
in contact with the toggle block so that the second re-
stricting member is positioned at the releasing position,
and an end of the toggle block distal to the first rotating
shaft is abutted against the first restricting member.
[0009] Further, an interior of the box is also provided
with a first elastic member, and the first elastic member
is used for providing an elastic force for the restricting
end towards the toggle block.

[0010] Further, the second restricting member is rotat-
ably provided within the box by a second rotating shaft,
the restricting end and the controlling end being posi-
tioned on two sides of the second rotating shaft respec-
tively,

in which the first elastic member is a compression
spring, an end of the first elastic member abutting
against the box, an opposite end of the first elastic
member being connected to the restricting end,
orin which thefirstelastic memberis a torsion spring,
the first elastic member being sleeved on the second
rotating shaft and acting on the second restricting
member.

[0011] Further, the first elastic member is a compres-
sion spring, an end that the restricting end connected to
the first elastic member being provided with a protruding
structure, the protruding structure being inserted into the
first elastic member.

[0012] By providing the first elastic member disclosed
in the new damper for sliding doors or windows, the re-
stricting end of the second restricting member is rotated
in a direction of the toggle block by an elastic force of the
first elastic member when the controlling end of the sec-
ond restricting member is not in contact with the end of
the housing, and the restricting end of the second re-
stricting member finally is abutted against the toggle
block rotating upward so that the toggle block is kept at
the upper position of the box under the force of the re-
stricting end.

[0013] Further, the toggle block is provided with a first
restricting slot; and when the restricting end is abutted
against the toggle block, the restricting end is snap-fitted
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in the first restricting slot to restrict a rotation of the toggle
block.

[0014] Further, the toggle block is provided with a sec-
ond restricting slot; and when the first restricting member
is abutted against the toggle block, the first restricting
member is snap-fitted in the second restricting slot to
restrict the box to move within the housing.

[0015] By providing two restricting slot structures dis-
closed in the new damper for sliding doors or windows,
better structural matching effects between the toggle
block and the first restricting member, and between the
toggle block and the second restricting member, may be
achieved respectively.

[0016] Further, the second restricting member is fixed-
ly provided on an end of the toggle block distal to the first
rotating shaft, the first restricting member being a restrict-
ing hole provided on a bottom of the housing; the second
restricting member is abutted against a bottom of the
housing so that the toggle block is kept at the upper po-
sition when the second restricting member is positioned
at the supporting position, the second restricting member
and the toggle block may slide relative to the housing
synchronously; and the second restricting member is op-
posite to the restricting hole when the second restricting
member is positioned at the releasing position, the sec-
ond restricting member s inserted into the restricting hole
so that the toggle block is rotated to be kept at the sinking
position.

[0017] Further, the second restricting member and the
toggle block are integrally molded.

[0018] Further, the restricting hole is an oblong hole.
[0019] Further, the toggle block is provided with a re-
stricting shaft, and the box is provided with a second
track, the restricting shaft being slidably provided in the
second track, wherein the second track is used for pro-
viding a guiding function for a rotation movement of the
toggle block centered on the first rotating shaft.

[0020] Further, an interior of the housing is provided
with a first track extending in a length direction of the
housing, and the box s slidably provided on thefirst track,
wherein the first track is used for providing a guiding func-
tion for the box to move within the housing.

[0021] By providing two track structures disclosed in
the new damper for sliding doors or windows, it may be
used to provide a guiding and restricting role for the
movement path of the toggle block and the second re-
stricting member respectively.

[0022] Further, the housing is formed of an integral
stretch-molded aluminum profile.

[0023] Further, the new damper for sliding doors or
windows also includes a damping tube provided in an
interior of the housing, and two ends of the damping tube
are directly or indirectly connected to the two toggle
blocks respectively.

[0024] Further, the new damper for sliding doors or
windows also includes a second elastic member provided
in the housing, and two ends of the second elastic mem-
ber are directly or indirectly connected to two toggle
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blocks respectively, wherein the second elastic member
and the damping tube are provided in parallel.

[0025] Further, the second elastic member is a tension
spring, and the tension spring is used for providing the
two toggle blocks with elastic forces in opposite direc-
tions.

[0026] The new damper for sliding doors or windows
is provided with two sets of box, toggle block, first re-
stricting member, and second restricting member, which
may achieve the bidirectional cushioning and shock ab-
sorption function of sliding doors or windows on both
sides of the frames. When the new damper moves to a
certain position with the door body towards the left or the
right, the toggle block on the damper encounters the ob-
struction of the damping toggle block a, so that the toggle
block may not continue to move relative to the damping
toggle block a. However, the housing is followed by the
door body under inertia to move in the direction of the
left door frame, which may be damped by the damping
tube to be cushioned and shock-absorbed, so that the
door body is not moving too fast, and slowly close to the
left door frame.

[0027] In summary, the new damper for sliding doors
or windows provided in the present disclosure provides
at least the following technical effects compared to the
prior art:

The new damper for sliding doors or windows provided
in the present disclosure is provided with a box, a toggle
block, and other structures slidably provided within a
housing so that there is no need to provide a guiding slot
on the housing. High-strength, high-performance mate-
rials other than sheet metal parts may be adopted as
materials of the housing, which achieves upgrading of
the structure and materials usedinthe housing. The over-
all structural strength of the housing is high and the struc-
tural stability is good, avoiding structural deformation of
the housing in case of long-term use.

[0028] Inthe new damper for sliding doors or windows
provided in the present disclosure, further, since there is
no need to provide structures such as guiding blocks and
guiding slots, there is no need to process the housing in
two separate halves, which may be directly formed inte-
grally in the production process. It is easier to control the
accuracy of the overall structure, while greatly simplifying
the assembly process of the damper, which is not easy
to be scrapped inthe assembly process, and the structure
of the housing formed by integrated machining is of high-
er strength, which further avoids structural deformation
in the case of long-term use.

[0029] The new damper for sliding doors or windows
provided in the present disclosure is provided with a first
restricting member and a second restricting member pro-
vided within the housing, so that the toggle block is ro-
tated downward centered on the first rotating shaft and
sunk by gravity (i.e., sinks), when the second restricting
member releases the restriction on the rotation of the
toggle block. A first restricting member provided within
the housing so that the toggle block is kept at the sinking
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position, and the toggle block does not move back under
the force of the tension spring. The structure is designed
without providing a vertical corner section of the guiding
slot, avoiding the technical problem that it is difficult to
re-toggle the toggle block to the interior due to the corner
section being too close to vertical.

[0030] The new damper for sliding doors or windows
provided in the present disclosure is provided with a first
restricting member and a second restricting member pro-
vided within the housing, when the toggle block is rotated
upwardly centered on the first rotating shaft under the
force of the damping toggle block a, the first restricting
member releases the movement restriction on the toggle
block, and the second restricting member may follow the
movement to the supporting position, and the toggle
block may be kept at the upper position and unable to be
rotated downwardly under the supporting effect of the
second restricting member.

Brief Description of the Drawings

[0031]

Fig. 1 is a partially structural diagram of the new
damper for sliding doors or windows of embodiment
1, embodiment 2, embodiment 3, and embodiment
4 in the present disclosure;

Fig. 2 is a partially enlarged diagram H as shown in
Fig. 1;

Fig. 3 is an exploded diagram of the new damper for
sliding doors or windows of embodiment 1, embod-
iment 2, embodiment 3, and embodiment 4 in the
present disclosure;

Fig. 4 is a partially enlarged diagram K as shown in
Fig. 3;

Fig. 5 is an interior structural diagram of the new
damper for sliding doors or windows of embodiment
1, embodiment 2, embodiment 3, and embodiment
4 in the present disclosure;

Fig. 6 is a diagram of the new damper for sliding
doors or windows during the closing process of em-
bodiment 1, embodiment 2, embodiment 3, and em-
bodiment 4 in the present disclosure;

Fig. 7 is a diagram of the new damper for sliding
doors or windows during the opening process of em-
bodiment 1, embodiment 2, embodiment 3, and em-
bodiment 4 in the present disclosure;

Fig. 8 is an exploded diagram of the new damper for
sliding doors or windows of embodiment 5 in the
present disclosure;

Fig. 9 is a partially enlarged diagram N as shown in
Fig. 8;

Fig. 10 is a structural diagram of a bottom view of
the housing of the new damper for sliding doors or
windows of embodiment 5 in the present disclosure;
Fig. 11 is a diagram of the new damper for sliding
doors or windows during the closing process of em-
bodiment 5 in the present disclosure;
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Fig. 12 is a diagram of the new damper for sliding
doors or windows during the opening process of em-
bodiment 5 in the present disclosure.

[0032]

follows:
1 housing; 11 first track; 2 box; 21 second track; 3 toggle
block; 31 first restricting slot; 32 second restricting slot;
33 restricting shaft; 4 first restricting member; 41 restrict-
ing hole; 5 second restricting member; 51 restricting end;
52 controlling end; 53 protruding structure; 6 first rotating
shaft; 7 second rotating shaft; 8 first elastic member; 9
damping tube; 10 second elastic member.

The meanings of the attached markings are as

Detailed Description of Embodiments

[0033] Forabetterunderstanding andimplementation,
the technical solutions in the embodiments of the present
disclosure are clearly and completely described below in
conjunction with the attached drawings of the present
disclosure.

[0034] In the description of the present disclosure, it is
to be noted that the terms "up”, "down", "front", "back",
"left", "right", "vertical", "horizontal", "top", "bottom", "in-
side", "outside" and other orientation or position relation-
ships are based on the orientation or position relation-
ships shown in the attached drawings. It is only intended
to facilitate description and simplify operation, but not to
indicate or imply that the referred device or element has
a specific orientation, or is constructed and operated in
a specific orientation. Therefore, they should not be con-

strued as a limitation of the present disclosure.
Embodiment 1

[0035] Referring to Fig. 1 to Fig. 5, in the first embod-
iment of the present disclosure, the new damper for slid-
ing doors or windows includes a housing 1, a box 2, a
toggle block 3, and a second restricting member 5; the
box 2 is movably provided within the housing 1; and an
interior of the housing 1 is also provided with a first re-
stricting member 4. The housing 1 is used for fixedly be-
ing mounted on the door body of the sliding door, which
reduces impact and noise when the door is opened or
closed. The box 2 may move in a length direction of the
housing 1 within thereof, and the interior of the box 2 is
used for providing the toggle block 3, the second restrict-
ing member 5 and so on. That is, the box 2 is used as a
load-bearing member for the above structures, so as to
achieve the movement of the toggle block 3, the second
restricting member 5, and other structures in the length
direction of the housing 1.

[0036] Further, in the present embodiment, the toggle
block 3 is rotatably provided within the box 2 by a first
rotating shaft 6, and the second restricting member 5 is
configured to be movable between a supporting position
and a releasing position, in which the second restricting
member 5 restricts a rotation of the toggle block 3 so that
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the toggle block 3 is kept at an upper position when the
second restricting member 5 is positioned at the support-
ing position, and the second restricting member 5 releas-
es a rotation restriction of the toggle block 3 when the
second restricting member 5 is positioned at the releas-
ing position, an end of the toggle block 3 distal to the first
rotating shaft 6 being rotated down and sunk by gravity
so that the toggle block 3 is rotated to a sinking position,
the first restricting member 4 being configured to keep
the toggle block 3 at the sinking position.

[0037] Preferably, in the present embodiment, the in-
terior of the box is also provided with a second rotating
shaft 7, and the second restricting member 5 is rotatably
provided in the interior of the box 2 by the second rotating
shaft 7. Specifically, the first rotating shaft 6 and the sec-
ond rotating shaft 7 are all provided in a width direction
of the housing 1, which are used to achieve a rotational
movement of the toggle block 3 and the second restricting
member 5 within the box 2 respectively. To be more spe-
cifically, the second restricting member 5 includes a re-
stricting end 51 and a controlling end 52 provided on two
sides of the second rotating shaft 7. When the box 2
moves towards an end of the housing 1 and the control-
ling end 52 is in contact with the end of the housing 1,
the controlling end 52 is rotated in a direction proximal
to the toggle block 3, so that the restricting member 51
is rotated in a direction distal to the toggle block 3, i.e.,
the restricting member 51 is away from the toggle block
3, so that the second restricting member 5 is at the re-
leasing position. On the contrary, when the controlling
end 52 is not in contact with the end of the housing 1,
the controlling end 52 is rotated in a direction distal to
the toggle block 3, so that the restricting end 51 is rotated
in a direction proximal to the toggle block 3, i.e., the re-
stricting end 51 is close to the toggle block 3 so that the
second restricting member 5 is at the supporting position.
[0038] Inthe technical solutions of the present embod-
iment, by providing a first restricting member 4 and a
second restricting member 5 in the interior of the housing
1, switching between two states of the toggle block 3 may
be achieved as follows:

(1) When the box 2 is positioned on the end of the
housing 1 and the controlling end 52 of the second
restricting member 5 is in contact with objects at the
end of the housing 1, the restricting end 51 is away
from the toggle block 3. The toggle block 3 is rotated
downward centered on the first rotating shaft 6 and
sunk by gravity (i.e., sinks), which is also rotated to
be abutted against the first restricting member 4, so
that the toggle block 3 is unable to move under ob-
struction of the first restricting member 4, and the
box 2 is unable to move in the interior of the housing
1, avoiding backward movement of the toggle block
3.

(2) When the box 2 is not positioned on the end of
the housing 1 and the controlling end 52 of the sec-
ond restricting member 5 is not in contact with the
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end of the housing 1, the restricting end 51 is close
to the toggle block 3, and the toggle block 3 is rotated
upward centered on the first rotating shaft 6 under
the force of the damping toggle a and is abutted
against the restricting end 51. The toggle block 3 is
kept at the upper position under the force of the re-
strictingend 51 andis unable to be rotated downward
sothatthe box 2 is restored to a movable state inside
the housing 1.

[0039] Therefore, the first restricting member 4 is pro-
vided in the present embodiment to achieve the avoid-
ance of backward movement of the toggle block 3, with-
out providing the guiding block, guiding slot and vertical
corner section thereof, so as to avoid technical problems
such as a corner of the guiding slot being too close to
the vertical leading to difficulties in re-toggling the toggle
block to the interior, which provides a simple and reason-
able structural design.

[0040] More specifically, in the present disclosure, a
box 2, a toggle block 3, and other structures are slidably
provided within a housing 1 to achieve the cushioning
and shock absorption function of the new damper for slid-
ing doors or windows, so that there is no need to provide
a guiding slot on the housing 1. Besides sheet metal
parts, other high-strength and high-performance materi-
als may be adopted as materials of the housing 1, which
achieves upgrading of the structure and materials used
in the housing 1. The overall structural strength of the
housing 1 is high, and the structural stability is good,
avoiding structural deformation of the housing 1 in case
of long-term use. Further, since there is no need to pro-
vide structures such as guiding blocks and guiding slots
mentioned in the background, there is no need to process
the housing 1 in two separate halves, which may be di-
rectly formed integrally in the production process. It is
easier to control the accuracy of the overall structure of
the housing 1, while greatly simplifying the assembly
process of the new damper, which is not easy to be
scrapped in the assembly process, and the structure of
the housing 1 formed by integrated machining is of higher
strength, which further avoids structural deformation in
the case of long-term use.

[0041] The housing 1 of the present disclosure is pref-
erably formed by adopting integral stretch-molded alu-
minum profiles that offer a variety of advantages, such
as light weight, excellent molding, high strength, corro-
sion resistance, long service life, renewability, less pol-
lution, and low maintenance costs. It is to be noted that
in some other embodiments, the housing 1 of the present
disclosure may also, but is not limited to, be formed by
adopting integral molded steel alloy profiles or steel pro-
files, which is not solely limited hereby.

[0042] In the present embodiment, the working proc-
ess and the working principle of the new damper for slid-
ing doors or windows are as follows:

a. Before performing the closing operation, referring
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to the first drawing of Fig. 6, the initial state of the
new damper for sliding doors or windows is as fol-
lows: The box 2 is provided close to the end of the
housing 1, and the controlling end 52 of the second
restricting member 5 is in contact with the end of the
housing 1; the restricting end 52 is away from the
toggle 3; the toggle 3 is abutted against the first re-
stricting member 4 within the housing 1; and the tog-
gle 3 is unable to move back under the force of a
tension spring.

b. When performing the closing operation, referring
to the second and third drawings of Fig. 6, the new
damper for sliding doors or windows moves with the
door body towards a side of the door frame, i.e., it
moves to the left in the figure. The toggle block 3 is
in contact with the damping toggle block a (the damp-
ing toggle block a is positioned on the guiding track
and the position thereof is fixed.) and moves towards
adirection distal to the left end of the housing 1 under
the force of the damping toggle block a. Then the
damping tube 9 connected with the toggle block 3
plays arole of cushioning and shock-absorption. The
toggle block 3 is rotated upward centered on the first
rotating shaft6. The second restricting member 5 on
the box moves towards a direction distal to the left
end of the housing 1. The controlling end 52 of the
second restricting member 5 is no longer in contact
with the objects at the end of the housing 1. The
restricting end 52 is rotated towards a direction prox-
imal to the toggle block 3 so that the toggle block 3
is abutted againstthe restrictingend 51 and is unable
to be rotated downward under the force of the re-
stricting end 51 and the toggle block 3 is kept at the
upper position of the box 2.

c. When the door body is fully closed, referring to the
fourth drawing of Fig. 6, the box 2 slides to the middle
part area of the housing 1; the damping toggle block
a is snap-fitted to the top of the toggle block 3; the
box 2 is fixed on the position of the housing 1; and
the toggle block 3 is kept at the upper position of the
box 2.

d. When performing the opening operation, referring
to four drawings of Fig. 7, the new damper for sliding
doors or windows moves with the door body towards
a direction distal to a side of the door frame, i.e., it
moves to the right in the figure. The toggle block 3
moves towards the left end of the housing 1 under
the force of the damping toggle block a. When the
box 2 moves to the end of the housing 1, the con-
trolling end 52 of the second restricting member 5 is
in contact with the objects at the end of the housing
1 so that the restricting end 52 on the opposite end
of the second restricting member 5 is away from the
toggle block 3. After the toggle block 3 loses the force
of the restricting end 52, the toggle block 3 is rotated
downward and sunk by gravity to be abutted against
the first restricting member 4 within the housing 1.
Then the toggle block 3 may be prevented from mov-
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ing back under the force of the tension spring by the
blocking and restricting action of the first restricting
member 4 to return to its initial state.

[0043] To be more specifically, objects at the end of
the housing 1 in the presentembodiment may be a sliding
wheel structure of the new damper for sliding doors or
windows, or may be a rigid structure of the end of the
housing 1, which is not specifically limited in the embod-
iment of the present disclosure.

[0044] Referring to Fig. 2, in another preferable solu-
tion in the present embodiment, an interior of the box 2
is also provided with a first elastic member 8, and the
first elastic member 8 is used for providing an elastic
force for the restricting end 51 towards the toggle block
3. In the present preferable technical solution, the re-
stricting end 51 of the second restricting member 5 is
rotated in a direction of the toggle block 3 by an elastic
force of the first elastic member 8 when the controlling
end 52 of the second restricting member 5is notin contact
with the objects at the end of the housing 1, and the re-
stricting end 51 of the second restricting member 5 finally
is abutted against the toggle block 3 rotating upward so
that the toggle block 3 is kept at the upper position of the
box 2 by the force of the restricting end 51.

[0045] Referring to Fig. 2 and Fig. 4, in another pref-
erable solution in the present embodiment, the first elas-
tic member 8 is a compression spring. An end of the
restricting end 51 towards the spring is provided with a
protruding structure 53, and the protruding structure 53
is inserted into the spring so that the restricting end 51
is connected to the spring. Specifically, the first elastic
member 8 in the present embodiment adopts a spring
structure. In order to be adapted to the spring structure,
a protruding structure 53 is provided at the end of the
restricting end 51 towards the spring. The protruding
structure 53 is inserted into the spring to connect them
with each other. When the controlling end 52 is not in
contact with the objects at the end of the housing 1, the
restricting end 51 is rotated towards the toggle block 3
under the force of the spring.

[0046] Additionally, in another preferable solution in
the present embodiment, the first elastic member 8 is a
torsion spring. The first elastic member 8 is sleeved on
the second rotating shaft 7 and acts on the second re-
stricting member 5. By the action of the torsion spring,
the second restricting member 5 is enabled to act in the
same way as in the previous preferred solution. When
the controlling end 52 is not in contact with the objects
at the end of the housing 1, the restricting end 51 is ro-
tated towards the toggle block 3 under the force of the
torsion spring.

Embodiment 2
[0047] The main difference between the second em-

bodiment of the present disclosure and embodiment 1 is
that: Two restricting slot structures disclosed in the new
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damper for sliding doors or windows are used for achiev-
ing better structural matching effects between the toggle
block 3 and the first restricting member 4, and between
the toggle block 3 and the second restricting member 5
respectively.

[0048] Referring to Fig. 2 and Fig. 4, in an optional
solution of the present embodiment, an end of the toggle
block 3 towards the second restricting member 5 is pro-
vided with a first restricting slot 31; and when the restrict-
ing end 51 is abutted against the toggle block 3, the re-
stricting end 51 is snap-fitted in the first restricting slot
31 to restrict the toggle block 3 to rotate downward cen-
tered on the first rotating shaft 6. In the technical solution
of the present embodiment, the first restricting slot 31 is
specifically a slot structure provided on the end of the
toggle block 3 towards the restricting end 51 and formed
by recessing towards the inner side of the toggle block
3. The restricting end 51 is a relatively small protruding
structure 53 formed by the second restricting member 5
protruding in the direction of the toggle block 3. When
the toggle block 3 is rotated upward centered on the first
rotating shaft 6 under the force of the damping toggle
block a, the restricting end 51 is snap-fitted in the first
restricting slot 31 so that the toggle block 3 and the sec-
ond restricting member 5 are mated to block the toggle
block 3 from rotating downward and the toggle block 3
is kept at the upper position of the box 2.

[0049] ReferringtoFig. 1 andFig. 4, in another optional
solution of the present embodiment, the toggle block 3
is provided with a second restricting slot 32; and when
the firstrestricting member 4 is abutted against the toggle
block 3, the first restricting member 4 is snap-fitted in the
second restricting slot 32 to restrict the toggle block 3 to
move within the housing 1. In the optional technical so-
lution, the second restricting slot 32 is specifically a slot
structure provided on a bottom of the toggle block 3 and
formed by recessing towards the inner side of the toggle
block 3. When the toggle block 3 is rotated downward
centered on the first rotating shaft 6, the first restricting
member 4 is snap-fitted in the second restricting slot 32
so that the toggle block 3 and the first restricting member
4 are mated to block the toggle block 3 to move back
under the force of the tension spring.

[0050] More specifically, an opening of the second re-
stricting slot 32 is greater than or equal to the first re-
stricting member 4 so that the first restricting member 4
may be accommodated therein.

Embodiment 3

[0051] The main difference among the third embodi-
ment of the present disclosure and embodiment 1 and
embodiment 2 is that: Two tracks structure disclosed in
the new damper for sliding doors or windows are used
to provide a guiding and restricting role for the movement
path of the toggle block 3 within the box 2 and the box 2
within the housing 1 respectively.

[0052] Referring to Fig. 1 and Fig. 4, in an optional



13 EP 4 343 097 A1 14

solution of the present embodiment, the toggle block 3
is provided with a restricting shaft 33, and the box 2 is
provided with a second track 21, the restricting shaft 33
being slidably provided in the second track 21, in which
the second track 21 is used for providing guiding function
for a rotation movement of the toggle block 3 centered
on the first rotating shaft 6. In the technical solution of
the present embodiment, the second track 21 is specifi-
cally mutually symmetrical arc-shaped holes provided on
both sides of the box 2 in a width direction thereof. Two
ends of the restricting shaft 33 on the toggle block 3 are
inserted into two arc-shaped holes and are slidably pro-
vided in the two arc-shaped holes so that the movement
path of the rotation movement of the toggle block 3 cen-
tered on the first rotating shaft 6 is not shifted, i.e., to play
a guiding and restricting role.

[0053] Referringto Fig.1and Fig. 5, in another optional
solution of the present embodiment, an interior of the
housing 1 is provided with a first track 11 extending in a
length direction of the housing 1, and the box 2 is slidably
provided on the first track 11, wherein the first track 11
is used for providing guiding function for the box 2 to
move within the housing 1. In the optional technical so-
lution, the first track 11 is specifically mutually symmet-
rical track structures provided on two side walls inside
the box 1 so that the movement path of the linear move-
ment of the box 2 along the length direction of the housing
1 is not shifted, i.e., to play a guiding and restricting role.

Embodiment 4

[0054] Referring to Fig. 3 and Fig. 5, the main differ-
ence among the fourth embodiment of the present dis-
closure and embodiment 1, embodiment 2, and embod-
iment 3 is that: The new damper for sliding doors or win-
dows also includes a damping tube 9. The damping tube
9 is provided in the housing 1. A number of the box 3,
toggle block 3, first restricting member 4 and second re-
stricting member 5 is all two. Two ends of the damping
tube 9 are directly connected to the two toggle blocks 3,
orindirectly connected to the two toggle blocks 3 through
two boxes 2.

[0055] In the technical solution of the present embod-
iment, the new damper for sliding doors or windows is
provided with two sets of box 2, toggle block 3, first re-
stricting member 4 and second restricting member 5,
which may achieve the bidirectional cushioning and
shock absorption function of sliding doors or windows on
both sides of the frames. The specific principles are as
follows:

As shown in Fig. 5, when closing the door towards the
left door frame and the new damper for sliding doors or
windows moves to a certain position with the door body
towards the left, the toggle block 3 on the damper en-
counters the obstruction of the damping toggle block a,
so that the toggle block 3 may not continue to move rel-
ative to the damping toggle block a. However, the housing
1 is followed by the door body under inertia to move in
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the direction of the left door frame, which may be damped
by the damping tube 9 to be cushioned and shock-ab-
sorbed, so that the door body is not moving too fast, and
slowly close to the left door frame.

[0056] Similarly, when closing the door towards the
right door frame and the new damper for sliding doors or
windows moves to a certain position with the door body
towards the right, the toggle block 3 on the damper en-
counters the obstruction of the damping toggle block a,
so that the toggle block 3 may not continue to move rel-
ative to the damping toggle block a. However, the housing
1 is followed by the door body under inertia to move in
the direction of the right door frame, which may be
damped by the damping tube 9 to be cushioned and
shock-absorbed, so that the door body is not moving too
fast, and slowly close to the right door frame.

[0057] Therefore, the present disclosure may achieve
the function of a bidirectional damping system by provid-
ing only two sets of box 2, toggle block 3, first restricting
member 4 and second restricting member 5, which is
simple and reasonable in structural design, and also
cheaper in cost. More specifically, a distance between
two sets of box 2 may be adjusted, or a distance between
a top of the door frame and the damping toggle block a
may be adjusted according to actual demands, so as to
be adapted to a corresponding width of the door body or
window, thereby improving the adaptability of the pro-
duction.

[0058] In the case of sliding doors, when the door is
closed and the damper moves to a certain position with
the door body towards the door frame, the toggle block
3 in the damper encounters the blocking of the damping
toggle block a, which may be damped by the damping
tube 9 in the damper to be cushioned, so that the door
body is not moving too fast, and slowly close to the door
frame. However, the following technical problems inevi-
tably arise from such a structural design approach:

In the closing process, due to the cushioning role of the
damping tube 9, the moving speed of the door will be
gradually weakened. However, as the weight of different
models of the door body varies, when the door body is
heavier or the moving speed of the door body is originally
relatively slow when closing the door, it may lead to a
situation that the speed of the door body has been weak-
ened to zero (i.e., to stop moving), but the door body still
does not reach the door frame, which may lead to the
door is not closed tightly, thereby seriously affecting the
user’s experience.

[0059] Therefore, in order to solve the technical prob-
lem, disclosed in the present embodiment is the following
preferable solution:

Referring to Fig. 3 and Fig. 5, the new damper for sliding
doors or windows also includes a second elastic member
10 provided in the housing 1, and two ends of the second
elastic member 10 are connected to two toggle blocks 3
respectively, in which the second elastic member 10 and
the damping tube 9 are provided in parallel. In the present
preferable technical solution, when the toggle block 3 is
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blocked by the damping toggle block a and is damped
by the damping tube 9 to be cushioned and shock-ab-
sorbed, the second elastic member 10 may pull the door
body to continue to move towards the door frame under
the force of itself, avoiding the possibility of the door not
closing properly.

[0060] More specifically, the second elastic member
10 mentioned in the above embodiment may adopt a
detachable structure, or the tension of the second elastic
member 10 may be adjusted, so that the second elastic
member 10 after disassembly and replacement or after
adjusting the tension is adapted to the weight of the door
body, thereby further improving the adaptability of the
new damper.

[0061] Inanotherpreferable solutionin the presentem-
bodiment, the second elastic member 10 is a tension
spring, and the tension spring is used for providing the
two toggle blocks 3 with elastic forces in opposite direc-
tions. Specifically, since two ends of the tension spring
are connected to two toggle blocks 3 of the new damper,
when the door body is closed towards the left, the tension
spring provides elastic pulling for the left toggle block 3.
When the door body is closed towards the right, the ten-
sion spring provides elastic pulling for the right toggle
block 3, which finally achieves the effect of pulling the
door body to continue to move.

[0062] More specifically, since the new damper is pro-
vided with two toggle blocks 3 on the left and the right,
the tension spring is not required to be connected to the
housing 1 directly or indirectly through other auxiliary
connecting mechanisms, and the tension spring may play
a role in continuing to pull the door or window to move
when the sliding door or window is moved to the left or
to the right, so as to avoid the door or window from not
being closed tightly.

Embodiment 5

[0063] Referring to Fig. 8 to Fig. 12, the second re-
stricting member 5 and the first restricting member 4 in
the fifth embodiment of the present disclosure are differ-
ent in specific structure and setting from those in embod-
iment 1, embodiment 2, embodiment 3, and embodiment
4. Preferably, as shown in Fig. 9 and Fig. 10, in the
present embodiment, the second restricting member 5
is fixedly provided on the end of the toggle block 3 distal
to the first rotating shaft 6, and the first restricting member
4 is a restricting hole 41 provided on a bottom of the
housing 1.

[0064] In the technical solution of the present embod-
iment, the switching of the two states of the toggle block
3 may be achieved by providing the first restricting mem-
ber 4 and the restricting hole 41 in the interior of the hous-
ing 1, which is as follows:

(1) When the second restricting member 5 is at the
releasing position, the second restricting member 5
is opposite to the restricting hole 41. The second
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restricting member 5 may be inserted into the re-
stricting hole 41 so that the toggle block 3 is rotated
and kept at the sinking position. Then, the toggle
block 3 is unable to move under the blocking action
of the restricting hole 41, and the box 2 is unable to
move inthe interior of the housing 1, thereby avoiding
the toggle block 3 from moving back.

(2) When the second restricting member 5 is at the
supporting position, the second restricting member
5 is abutted against the bottom of the housing 1. The
toggle block 3 is kept at the upper position under the
force of the second restricting member 5 and is un-
able to be rotated downward. The second restricting
member 5 and the toggle block 3 may slide synchro-
nously relative to the housing 1 so that the box 2 is
restored to a movable state inside the housing 1.

[0065] In the present embodiment, the working proc-
ess and the working principle of the new damper for slid-
ing doors or windows are as follows:

a. Before performing the closing operation, referring
to the first drawing of Fig. 11, the initial state of the
new damper for sliding doors or windows is as fol-
lows: The box 2 is provided close to the end of the
housing 1; the second restricting member 5 is insert-
ed into the restricting hole 41 so that the toggle block
3 is kept at the sinking position; and the toggle 3 is
unable to move back under the force of the tension
spring.

b. When performing the closing operation, referring
to the second drawing of Fig. 11, the new damper
for sliding doors or windows moves with the door
body towards a side of the door frame, i.e., it moves
tothe leftin the figure. The toggle block 3 is in contact
with the damping toggle block a (the damping toggle
block a is positioned on the guiding track and the
position thereof is fixed.) and moves towards a di-
rection distal to the left end of the housing 1 under
the force of the damping toggle block a. Then the
damping tube 9 connected with the toggle block 3
plays arole of cushioning and shock-absorption. The
toggle block 3 is rotated upward centered on the first
rotating shaft 6 to the upper position. The second
restricting member 5 fixedly provided on the toggle
block 3 is also rotated upward centered on the first
rotating shaft 6. The second restricting member 5
may be abutted against the bottom of the housing 1
after being removed from the restricting hole 41. The
toggle block 3 is unable to be rotated downward un-
der the force of the second restricting member 5 so
that the toggle block 3 is kept at the upper position
of the box 2. The second restricting member 5 and
the toggle block 3 may synchronously slide relative
to the housing 1.

c. When the door body is fully closed, the box 2 slides
to the middle part area of the housing 1; the damping
toggle block a is snap-fitted to the top of the toggle
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block 3; the box 2 is fixed on the position of the hous-
ing 1; and the toggle block 3 is kept at the upper
position of the box 2.

d. When performing the opening operation, referring
to two drawings of Fig. 12, the new damper for sliding
doors or windows moves with the door body towards
a direction distal to a side of the door frame, i.e., it
moves to the right in the figure. The toggle block 3
moves towards the left end of the housing 1 under
the force of the damping toggle block a. When the
box 2 moves to the end of the housing 1, the second
restricting member 5 is opposite to the restricting
hole 41. The second restricting member 5 releases
the rotation restriction of the toggle block 3. The tog-
gle block 3 is rotated downward and sunk by gravity
to the sinking position when losing the force of the
second restricting member 5. The restricting mem-
ber 5 is inserted into the restricting hole 41. Then the
toggle block 3 may be prevented from moving back
under the force of the tension spring by the blocking
and restricting action of the restricting hole 41 to re-
turn to its initial state.

[0066] Preferably, in the presentembodiment, in order
to improve the structural strength and reduce the produc-
tion cost, the second restricting member 5 and the toggle
block 3 are formed integrally. Admittedly, in some other
embodiments, the second restricting member 5 and the
toggle block 3 may, but is not limited to, adopt such as a
screw connection and a welding connection, which is suf-
ficient to select according to the actual demand.

[0067] Preferably, inthe presentembodiment, in order
to enable the second restricting member 5 to smoothly
move relative to the restricting hole 41, the restricting
hole 41 is an oblong hole. Admittedly, in some other em-
bodiments, the restricting hole 41 may be, but is not lim-
ited to, such as a circular hole and square hole, which is
sufficient to select according to the actual demand.
[0068] Insummary,inthe new damper for sliding doors
or windows provided in the present disclosure, there is
no need to provide a guiding slot on the housing 1. Be-
sides sheet metal parts, other high-strength and high-
performance materials may be adopted as materials of
the housing 1. The overall structural strength of the hous-
ing 1 is high and the structural stability is good, avoiding
structural deformation of the housing 1 in case of long-
term use. Further, since there is no need to provide struc-
tures such as guiding blocks and guiding slots, there is
no need to process the housing 1 in two separate halves,
which may be directly formed integrally in the production
process. The assembly process of the damper of the
present disclosure is greatly simplified, which is not easy
to be scrapped in the assembly process, and the structure
of the housing 1 formed by integrated machining is of
higher strength, which further avoids structural deforma-
tion in the case of long-term use.

[0069] Additionally, the new damper for sliding doors
orwindows provided in the present disclosure is provided

10

15

20

25

30

35

40

45

50

55

10

with a first restricting member 4 and a second restricting
member 5 provided within the housing 1, so that the tog-
gle block 3 is rotated downward centered on the first ro-
tating shaft 6 and sunk by gravity (i.e., sinks) when the
second restricting member 5 releases the restriction on
the rotation of the toggle block 3. A first restricting mem-
ber 4 provided within the housing 1 keeps the toggle block
3 at the sinking position, so that the toggle block 3 does
not move back under the force of the tension spring. The
structure is designed without providing a vertical corner
section of the guiding slot, avoiding the technical problem
that it is difficult to re-toggle the toggle block 3 to the
interior due to the corner section being too close to ver-
tical. When the toggle block 3 is rotated upwardly cen-
tered on the first rotating shaft 6 under the force of the
damping toggle block a, the first restricting member 4
releases the movement restriction on the toggle block 3,
and the second restricting member 5 may follow the
movement to the supporting position, and the toggle
block 3 may be kept at the upper position and unable to
be rotated downwardly under the supporting effect of the
second restricting member 5 so that the box 2 is restored
to a movable state inside the housing 1.

[0070] It is worth mentioning that the new damper of
the present disclosure may be applied to a sliding door,
a sliding window, or other sliding door or window prod-
ucts. For the sake of avoiding redundancy, in the above
four embodiments, the terms "door body" and "door leaf"
are uniformly used to refer to the structure of the door or
window of a wide range of sliding door or window prod-
ucts.

Claims

1. A new damper for sliding doors or windows, com-
prising:

a housing (1) and a box (2), the box (2) being
movable provided within the housing (1), an in-
terior of the housing (1) being provided with a
first restricting member (4); and

atoggle block (3) and a second restricting mem-
ber (5), the toggle block (3) being rotatably pro-
vided within the box (2) by a first rotating shaft
(6), the second restricting member (5) being
configured to be movable between a supporting
position and a releasing position,

wherein the second restricting member (5) re-
stricts a rotation of the toggle block (3) so that
the toggle block (3) is kept at an upper position
when the second restricting member (5) is po-
sitioned at the supporting position, and

the second restricting member (5) releases a
rotation restriction of the toggle block (3) when
the second restricting member (5) is positioned
at the releasing position, an end of the toggle
block (3) distal to the first rotating shaft (6) being
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rotated down and sunk by gravity so that the
toggle block (3) is rotated to a sinking position,
the first restricting member (4) being configured
to keep the toggle block (3) at the sinking posi-
tion.

The new damper for sliding doors or windows ac-
cording to claim 1, wherein the second restricting
member (5) comprises a restricting end (51) and a
controlling end (52) provided on two ends thereof;

when the controlling end (52) is not in contact
with objects, the restricting end (51) is close to
the toggle block (3) and is abutted against the
toggle block (3) so that the second restricting
member (5) is positioned at the supporting po-
sition; and

when the controlling end (52) is compressed,
the restricting end (51) is away from the toggle
block (3) and is not in contact with the toggle
block (3) so that the second restricting member
(5) is positioned at the releasing position, and
an end of the toggle block (3) distal to the first
rotating shaft (6) is abutted against the first re-
stricting member (4).

The new damper for sliding doors or windows ac-
cording to claim 2, wherein an interior of the box (2)
is also provided with a first elastic member (8), and
the first elastic member (8) is used for providing an
elastic force for the restricting end (51) towards the
toggle block (3).

The new damper for sliding doors or windows ac-
cording to claim 3, wherein the second restricting
member (5) is rotatably provided within the box (2)
by a second rotating shaft (7), the restrictingend (51)
and the controlling end (52) being positioned on two
sides of the second rotating shaft (7) respectively;

the first elastic member (8) is a compression
spring, an end of the first elastic member (8)
abutting against the box (2), an opposite end of
the first elastic member (8) being connected to
the restricting end (51); or

the first elastic member (8) is a torsion spring,
the first elastic member (8) being sleeved on the
second rotating shaft (7) and acting on the sec-
ond restricting member (5).

The new damper for sliding doors or windows ac-
cording to claim 4, wherein the first elastic member
(8) is a compression spring, an end that the restrict-
ing end (51) connected to the first elastic member
(8) being provided with a protruding structure (53),
the protruding structure (53) being inserted into the
first elastic member (8).
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The new damper for sliding doors or windows ac-
cording to claim 2, wherein the toggle block (3) is
provided with a first restricting slot (31); and when
the restricting end (51) is abutted against the toggle
block (3), the restricting end (51) is snap-fitted in the
first restricting slot (31) to restrict a rotation of the
toggle block (3).

The new damper for sliding doors or windows ac-
cording to claim 2, wherein the toggle block (3) is
provided with a second restricting slot (32); and when
the first restricting member (4) is abutted against the
toggle block (3), the first restricting member (4) is
snap-fitted in the second restricting slot (32) to re-
strict the box (2) to move within the housing (1).

The new damper for sliding doors or windows ac-
cording to claim 1, wherein the second restricting
member (5) is fixedly provided on an end of the toggle
block (3) distal to the first rotating shaft (6), the first
restricting member (4) being a restricting hole (41)
provided on a bottom of the housing (1);

the second restricting member (5) is abutted
against a bottom of the housing (1) so that the
toggle block (3) is kept at the upper position
when the second restricting member (5) is po-
sitioned at the supporting position, the second
restricting member (5) and the toggle block (3)
may slide relative to the housing (1) synchro-
nously; and

the second restricting member (5) is opposite to
the restricting hole (41) when the second re-
stricting member (5) is positioned at the releas-
ing position, the second restricting member (5)
is inserted into the restricting hole (41) so that
the toggle block (3) is rotated and kept at the
sinking position.

The new damper for sliding doors or windows ac-
cording to claim 8, wherein the second restricting
member (5) and the toggle block (3) are integrally
molded.

The new damper for sliding doors or windows ac-
cording to claim 8, wherein the restricting hole (41)
is an oblong hole.

The new damper for sliding doors or windows ac-
cording to claim 1, wherein the toggle block (3) is
provided with a restricting shaft (33), and the box (2)
is provided with a second track (21), the restricting
shaft (33) being slidably provided in the second track
(21), and the second track (21) is used for providing
guiding function for arotation movement ofthe toggle
block (3) centered on the first rotating shaft (6).

The new damper for sliding doors or windows ac-
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cording to claim 1, wherein an interior of the housing
(1) is provided with a first track (11) extending in a
length direction of the housing (1), and the box (2)
is slidably provided on the first track (11), wherein
the first track (11) is used for providing guiding func-
tion for the box (2) to move within the housing (1).

The new damper for sliding doors or windows ac-
cording to any one of claims 1-12, wherein the hous-
ing (1) is formed of an integral stretch-molded profile.

The new damper for sliding doors or windows ac-
cording to claim 13, wherein the profile is an alumi-
num profile.

The new damper for sliding doors or windows ac-
cording to any one of claims 1-12, the new damper
for sliding doors or windows also comprising a damp-
ing tube (9) provided in an interior of the housing (1),
and two ends of the damping tube (9) are directly or
indirectly connected to the two toggle blocks (3) re-
spectively.

The new damper for sliding doors or windows ac-
cording to claim 15, the new damper for sliding doors
or windows also comprising a second elastic mem-
ber (10) provided in an interior of the housing (1),
and two ends of the second elastic member (10) are
directly or indirectly connected to two toggle blocks
(3) respectively, wherein the second elastic member
(10) and the damping tube (9) are provided in par-
allel.

The new damper for sliding doors or windows ac-
cordingto claim 16, wherein the second elastic mem-
ber (10) is a tension spring, and the tension spring
is used for providing the two toggle blocks (3) with
elastic forces in opposite directions.
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