EP 3 255 235 A1

(19)

Europdisches
Patentamt

European

Patent Office

Office européen
des brevets

(12)

(11) EP 3 255 235 A1

EUROPEAN PATENT APPLICATION

published in accordance with Art. 153(4) EPC

(43) Date of publication:
13.12.2017 Bulletin 2017/50

(21) Application number: 15880826.1

(22) Date of filing: 28.04.2015

(51) IntClL:

(86)

(87)

EO5F 3/20(2006.09 EO5F 1/12(2006.09

International application number:
PCT/CN2015/077724

International publication number:
WO 2016/123871 (11.08.2016 Gazette 2016/32)

(84) Designated Contracting States:
AL AT BEBG CH CY CZDE DKEE ES FIFRGB
GRHRHUIEISITLILTLULVMC MKMT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME
Designated Validation States:
MA
(30) Priority: 06.02.2015 CN 201510066884
(71) Applicants:
¢ Guangdong Midea Kitchen Appliances
Manufacturing Co., Ltd.
Beijiao, Shunde
Foshan
Guangdong 528311 (CN)
¢ Midea Group Co., Ltd.
Foshan, Guangdong 528311 (CN)

(72)

(74)

Inventors:
* MI, Xiaodong

Foshan

Guangdong 528311 (CN)
e ZHU, Shiping

Foshan

Guangdong 528311 (CN)
e LIN, Minyu

Foshan

Guangdong 528311 (CN)
* YANG, Lin
Foshan
Guangdong 528311 (CN)

Representative: RGTH
Patentanwilte PartGmbB
Neuer Wall 10

20354 Hamburg (DE)

(54)

(57) A hinge providing a cushioning effect, compris-
ing a first component (12), a second component (14), a
main spring (16), a connecting piece (18), adamper com-
ponent (20), a connecting component (22), and a locking
spring (24). The second component (14) is pivotally con-
nected to the first component (12) and is fixedly connect-
ed to a main body. The main spring (16) is connected to

oy
IR

1412

\ Doal) 24 206", <
\ é38 902 200 \

10

Fig. 1

32 16

HINGE PROVIDING CUSHIONING EFFECT AND APPARATUS PROVIDED WITH THE HINGE

the connecting piece (18) arranged within the first com-
ponent (12) and to the first component (12). The con-
necting piece (18) is connected to the main spring (16)
and to the second component (14). The damper compo-
nent (20) comprises a damper body (200), a telescoping
rod (202), a return spring (204), a limiting piece (206),
and a third rotary shaft (208).
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Description
FIELD
[0001] The present disclosure relates to a hinge, and

particularly to a hinge having a buffering effect and a
device having the hinge.

BACKGROUND

[0002] A hinge applied to a drop-down door of an oven
at present does not have an effect of a door self-closing.
Thatis, a manipulator is required to push or pull the door
hard in whole processes of opening and closing the door,
thus resulting in a poor door-closing experience.

SUMMARY

[0003] The presentdisclosure aims toimplement a so-
lution of a hinge of an oven having a good performance,
so as to improve at least one of using effects of the hinge
in the related art. Thus, the present disclosure intends to
provide the hinge, which may close a door body relying
on an elastic force of the hinge when the door body is
closed to a certain degree, and may also achieve an au-
tomatic closing process in a gentle and noise-free man-
ner through a damper.

[0004] The present disclosure is to propose a device
having the hinge further.

[0005] The hinge having a buffering effect according
to a preferable embodiment of afirst aspect of the present
disclosure includes a first assembly, a second assembly,
a main spring, a connecting piece, a damper assembly,
a connecting assembly and a locking spring. The first
assembly and the second assembly are configured to be
fixed to a device body and a drop-down door respectively
and rotatably connected by means of a first rotary shaft,
so that the drop-down door is configured to be rotatably
pulled downwards with respect to the device body. The
first assembly is configured to be a rectangular casing
and includes a first end rotatably connected with the sec-
ond assembly and a second end opposite to the first end.
The first assembly has a first guiding groove adjacent to
the first end, and the second assembly is provided with
a cam portion. The main spring is disposed in the first
assembly and a first end of the main spring is fixedly
connected with the second end of the firstassembly. The
connecting piece is disposed in the first assembly, and
the connecting piece is connected with a second end of
the main spring and rotatably connected with the second
assembly by means of a second rotary shaft. The con-
necting piece is provided with an upper cover so as to
be fitted with the first assembly to form a cavity, and the
connecting piece has a second guiding groove. The
damper assembly includes a damper body, an extending
and retracting rod, a return spring, a position limiting
piece and a third rotary shaft. The damper body is located
in the cavity and has a third guiding groove. The extend-
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ing and retracting rod extends from the damper body to-
wards the second assembly. The return spring is fitted
over the extending and retracting rod and disposed in
the damper body. The position limiting piece is fixed in
the first assembly, and the position limiting piece is pen-
etrated by the extending and retracting rod. The third
rotary shaft connects the damper body with the connect-
ing piece. The third rotary shaft is rotatably and slidably
disposed in the second guiding groove and the third guid-
ing groove. The connecting assembly is disposed be-
tween the second assembly and the extending and re-
tracting rod. The connecting assembly is fixedly connect-
ed with the extending and retracting rod. The connecting
assembly is connected with the connecting piece by
means of a fourth rotary shaft. The fourth rotary shaft is
rotatably and slidably disposed in the first guiding groove.
The connecting assembly includes a driven pulley. The
locking spring is fitted over the extending and retracting
rod and disposed between the position limiting piece and
the connecting assembly so as to allow the driven pulley
to keep rotatable contact with the cam portion. The cam
portion has a balanced stage, a critical stage and a buff-
ered-closing stage in a rotation process of the second
assembly from a position where a largest opening angle
is formed between the first assembly and the second
assembly to the first assembly, in which the cam portion
is successively fitted with the driven pulley in these stag-
es. In the balanced stage, the locking spring is in a com-
pressed state and changes to a reset state, the return
spring is in a natural state, the damper body is motionless
in the cavity, the main spring is in a stretched state and
changes to areset state, and a tensioning force produced
by the main spring is balanced with a load weight of the
hinge. In the critical stage, the locking spring is in the
compressed state and changes to the reset state, the
return spring is in the natural state, the damper body
slides in the cavity in a direction towards the second end,
the main spring is in the stretched state, and the tension-
ing force produced by the main spring is larger than the
load weight of the hinge. In the buffered-closing stage,
the locking spring is in the compressed state and changes
to the reset state, the return spring is in the natural state,
the extending and retracting rod is retracted into the
damper body, the main spring is in the stretched state
and changes to the reset state, the tensioning force pro-
duced by the main spring is larger than the load weight
of the hinge and the damper body has a reverse buffering
effect.

[0006] In the hinge according to embodiments of the
present disclosure, as the main spring is adopted, a
weight of the drop-down door may be balanced when the
drop-down door is pulled downwards, thus realizing ef-
fects of stable opening and stable closing. In addition, as
the locking spring and the damper assembly are adopted,
the drop-down door may be closed automatically and
slowly, thus improving a using experience of a user.
[0007] In some embodiments, the first assembly in-
cludes a bottom plate and side walls extending upwards
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from two sides of the bottom plate. The first guiding
groove is formed in each of the two side walls and has
an arc shape.

[0008] Insome embodiments, the connecting piece in-
cludes two side sheets tightly attached to the side walls
respectively and the upper cover joint to the two side
sheets.

[0009] In some embodiments, the cavity has a rectan-
gular shape, the damper body has a cylindrical shape,
and shapes of the damper body and the cavity are
matched with each other so as to allow the damper body
to slide in the cavity.

[0010] In some embodiments, the position limiting
piece has an L shape and includes a bottom sheet fixedly
connected with the bottom plate and a blocking sheet
extending upwards from the bottom sheet, and the block-
ing sheet is penetrated by the extending and retracting
rod.

[0011] In some embodiments, the connecting assem-
bly includes a connecting body fixedly connected with
the extending and retracting rod and the driven pulley
disposed to the connecting body. The connecting body
and the connecting piece are connected by means of the
fourth rotary shaft slidably disposed in the first guiding
groove. The connecting body is provided with a fixed
shaft, the driven pulley has an annular shape and is fitted
over the fixed shaft, and the driven pulley keeps being
rotatably connected with the cam portion.

[0012] In some embodiments, corresponding to the
balanced stage, the drop-down door is configured to ro-
tate by an angle of 50°-70°.

[0013] In some embodiments, corresponding to the
critical stage, the drop-down door is configured to rotate
by an angle of 10°-15°.

[0014] In some embodiments, corresponding to the
buffered-closing stage, the drop-down door is configured
to rotate by an angle of 10°-25°.

[0015] A device according to a preferable embodiment
of a second aspect of the present disclosure includes a
device body, a drop-down door and a hinge configured
for the device according to the above embodiments.
[0016] In the device according to embodiments of the
present disclosure, as the main spring is adopted, a
weight of the drop-down door may be balanced when the
drop-down door is pulled downwards, thus realizing ef-
fects of stable opening and stable closing. In addition, as
the locking spring and the damper assembly are adopted,
the drop-down door may be closed automatically and
slowly, thus improving a using experience of a user.
[0017] Additional aspects and advantages of embodi-
ments of present disclosure will be given in part in the
following descriptions, become apparent in part from the
following descriptions, or be learned from the practice of
the embodiments of the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] These and other aspects and advantages of
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embodiments of the present disclosure will become ap-
parent and readily appreciated from descriptions made
with reference to the following drawings.

Fig. 1is a perspective view of a hinge having a buff-
ering effect according to an embodiment of the
present disclosure.

Fig. 2 is an exploded view of a hinge having a buff-
ering effect according to an embodiment of the
present disclosure.

Fig. 3 is a sectional view of the hinge having the
buffering effect in Fig. 1 along line IlI-11l.

Fig. 4 is a perspective view of a first assembly of a
hinge having a buffering effect according to an em-
bodiment of the present disclosure.

Fig. 5 is a perspective view of a stepped piece of a
hinge having a buffering effect according to an em-
bodiment of the present disclosure.

Fig. 6 is a perspective view of a connecting piece of
a hinge having a buffering effect according to an em-
bodiment of the present disclosure.

Fig. 7 is a perspective view of a connecting body of
a hinge having a buffering effect according to an em-
bodiment of the present disclosure.

DETAILED DESCRIPTION

[0019] Embodiments of the present disclosure will be
described in detail and examples of the embodiments
will be illustrated in the drawings, where same or similar
reference numerals are used to indicate same or similar
members or members with same or similar functions. The
embodiments described herein with reference to draw-
ings are explanatory, illustrative, and used to generally
understand the present disclosure. The embodiments
shall not be construed to limit the present disclosure.
[0020] In the specification, it is to be understood that
terms such as "central," "longitudinal," "lateral," "length,"
"width," "thickness," "upper," "lower," "front," "rear," "left,"
"right," "vertical," "horizontal," "top," "bottom," "inner,"
"outer," "clockwise," and "counterclockwise" should be
construed to refer to the orientation as then described or
as shown in the drawings under discussion. These rela-
tive terms are for convenience of description and do not
require that the present disclosure be constructed or op-
erated in a particular orientation. In addition, terms such
as "first" and "second" are used herein for purposes of
description and are not intended to indicate or imply rel-
ative importance or significance or to imply the number
of indicated technical features. Thus, the feature defined
with "first" and "second" may comprise one or more of
this feature. In the description of the present disclosure,
"a plurality of means two or more than two, unless spec-
ified otherwise.

[0021] In the present specification, unless specified
and defined otherwise, itis to be illustrated that the terms
"mounted," "connected," "coupled" and the like are used
broadly, and may be, for example, fixed connections, de-
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tachable connections, or integral connections; may also
be mechanical or electrical connections; may also be di-
rect connections or indirect connections via intervening
structures; may also be inner communications or inter-
action relation of two elements, which can be understood
by those skilled in the art according to specific situations.
[0022] In the present disclosure, unless specified or
limited otherwise, a structure in which a first feature is
"on" or "below" a second feature may include an embod-
iment in which the first feature is in direct contact with
the second feature, and may also include an embodiment
in which the first feature and the second feature are not
in direct contact with each other, but are contacted via
an additional feature formed therebetween. Furthermore,
afirstfeature "on," "above," or "on top of’ a second feature
may include an embodiment in which the first feature is
right or obliquely "on," "above," or "on top of the second
feature, or just means that the first feature is at a height
higher than that of the second feature; while afirst feature
"below," "under," or "on bottom of a second feature may
include an embodiment in which the first feature is right
or obliquely "below," "under," or "on bottom of the sec-
ond feature, or just means that the first feature is at a
height lower than that of the second feature.

[0023] Various embodiments and examples are pro-
vided in the following description to implement different
structures of the present disclosure. In order to simplify
the present disclosure, certain elements and settings will
be described. However, these elements and settings are
only by way of example and are not intended to limit the
present disclosure. In addition, reference numerals may
be repeated in different examples in the present disclo-
sure. This repeating is for the purpose of simplification
and clarity and does not refer to relations between differ-
ent embodiments and/or settings. Furthermore, exam-
ples of different processes and materials are provided in
the present disclosure. However, it would be appreciated
by those skilled in the art that other processes and/or
materials may be also applied.

[0024] Referring to Fig. 1 to Fig. 3, a hinge 10 having
a buffering effect according to a preferable embodiment
of the present disclosure includes a first assembly 12, a
second assembly 14, a main spring 16, a connecting
piece 18, adamper assembly 20, a connecting assembly
22 and a locking spring 24. The first assembly 12 and
the second assembly 14 are configured to be fixed to a
device body and a drop-down door respectively and are
rotatably connected by means of a first rotary shaft 142,
sothat the drop-down door may be rotatably pulled down-
wards with respect to the device body. The first assembly
12 is configured to be a rectangular casing and includes
a first end 120 rotatably connected with the second as-
sembly 14 and a second end 122 opposite to the first end
120. The first assembly 12 is provided with a first guiding
groove 124 adjacent to the first end 120, and the second
assembly 14 includes a cam portion 140. The main spring
16 is disposed in the first assembly 12 and has a first end
fixedly connected with the second end 122. The connect-

10

15

20

25

30

35

40

45

50

55

ing piece 18 is disposed in the first assembly 12. The
connecting piece 18 is connected with a second end of
the main spring 16 and further rotatably connected with
the second assembly 14 by means of a second rotary
shaft 26. The connecting piece 18 is provided with an
upper cover 180 so as to be fitted with the first assembly
12 to form a cavity 182, and the connecting piece 18 is
provided with a second guiding groove 184. The damper
assembly 20 includes a damper body 200, an extending
and retracting rod 202, a return spring 204, a position
limiting piece 206 and a third rotary shaft 208. The damp-
er body 200 is located in the cavity 182 and provided with
a third guiding groove 20a. The extending and retracting
rod 202 extends from the damper body 200 towards the
second assembly 14. The return spring 204 is fitted over
the extending and retracting rod 202 and disposed in the
damper body 200. The position limiting piece 206 is fixed
in the first assembly 12, and the position limiting piece
206 is penetrated by the extending and retracting rod
202. The third rotary shaft 208 connects the damper body
200 with the connecting piece 18. The third rotary shaft
208 is rotatably and slidably disposed in the second guid-
ing groove 184 and the third guiding groove 20a. The
connecting assembly 22 is disposed between the second
assembly 14 and the extending and retracting rod 202.
The connecting assembly 22 is fixedly connected with
the extending and retracting rod 202. The connecting as-
sembly 22 is connected with the connecting piece 18 by
means of a fourth rotary shaft 28. The fourth rotary shaft
28 is rotatably and slidably disposed in the first guiding
groove 124. The connecting assembly 22 includes a driv-
en pulley 220. The locking spring 24 is fitted over the
extending and retracting rod 202 and disposed between
the position limiting piece 206 and the connecting as-
sembly 22, so that the driven pulley 220 may keep rotat-
able contact with the cam portion 140. The cam portion
140 has a balanced stage, a critical stage and a buffered-
closing stage in a rotation process of the second assem-
bly 14 from a position where a largest opening angle is
formed between the first assembly 12 and the second
assembly 14 to the first assembly 12, and the cam portion
140 is successively fitted with the driven pulley 220 in
these stages. In the balanced stage, the locking spring
24 is in a compressed state and changes to a reset state,
the return spring 204 is in a natural state, the damper
body 200 is motionless in the cavity 182, the main spring
16 is in a stretched state and changes to a reset state,
and a tensioning force produced by the main spring 16
is balanced with a load weight of the hinge 10. In the
critical stage, the locking spring 24 is in the compressed
state and changes to the reset state, the return spring
204 is in the natural state, the damper body 200 slides
in the cavity 182 in a direction towards the second end
122, the main spring 16 is in the stretched state, and the
tensioning force produced by the main spring 16 is larger
than the load weight of the hinge 10. In the buffered-
closing stage, the locking spring 24 is in the compressed
state and changes to the reset state, the return spring
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204 is in the natural state, the extending and retracting
rod 202 is retracted into the damper body 200, the main
spring 16 is in the stretched state and changes to the
reset state, the tensioning force produced by the main
spring 16 is larger than the load weight of the hinge 10
and the damper body 200 has a reverse buffering effect.
[0025] In the hinge according to preferable embodi-
ments of the present disclosure, as the main spring 16
is adopted, it is possible to balance a weight of the drop-
down door when pulling the drop-down door downwards,
thus realizing stable opening and stable closing. In ad-
dition, as the locking spring 24 and the damper assembly
20 are adopted, the drop-down door may be closed au-
tomatically and slowly, thus improving a using experience
of a user.

[0026] Referring to Fig. 4, in the present embodiment,
the first assembly 12 has a substantially rectangular
shape. The first assembly 12 includes the first end 120
and the second end 122 opposite to the first end 120.
The first assembly 12 further includes a bottom plate 126
and side walls 128 extending upwards from two sides of
the bottom plate 126 respectively. The first guiding
groove 124 is formed in each of the two side walls 128
and has an arc shape, and extends substantially along
a length direction of the first assembly 12. The first guid-
ing groove 124 includes a first end point 1240 and a sec-
ond end point 1242 opposite to the first end point 1240.
[0027] Thus, itis possible to coordinate a moving track
of the connecting assembly 22 by adopting the arc-
shaped first guiding groove 124.

[0028] Referring to Fig. 5, specifically, the main spring
16, the connecting piece 18, the damper assembly 20,
the connecting assembly 22 and the locking spring 24
are accommodated in the first assembly 12. The first as-
sembly 12 has a groove 128a in the bottom plate 126
adjacent to the first end 120, and the groove 128a is
parallel with an axial direction of the first assembly 12.
The groove 128a has a U shape. The first assembly 12
and the second assembly 14 are connected by means
of the first rotary shaft 142 at the first end 120. The first
assembly 12 is configured to rotate relative to the second
assembly 14 around the first rotary shaft 142 and also to
drive the connecting piece 18 to move synchronously.
The second assembly 14 is configured to swing in the
groove 128a relative to the first assembly 12. The first
assembly 12 is connected with a fifth rotary shaft 30 at
the second end 122, and the fifth rotary shaft 30 is parallel
with the first rotary shaft 142. A tail end of the connecting
piece 18 away from the first end 120 is connected with
a connecting shaft 32 parallel with the fifth rotary shaft
30. The main spring 16 is connected with the fifth rotary
shaft 30 and the connecting shaft 32. The second as-
sembly 14 is connected to a stepped piece 36 by means
of a sixth rotary shaft 34 parallel with the second rotary
shaft 26. The stepped piece 36 includes a fifth side 360
and a sixth side 362 opposite to the fifth side 360. The
second assembly 14 is located between the fifth side 360
and the sixth side 362. The sixth rotary shaft 34 passes
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through the fifth side 360 and the sixth side 362 to be
connected with the second assembly 14. The fifth side
360 and the sixth side 362 are connected and joint by
means of a first step surface 364. Above the first step
surface 364, the fifth side 360 and the sixth side 362 are
connected and joint by means of a second step surface
366. The stepped piece 36 has a U shape, and the first
step surface 364 and the second step surface 366 forms
a stepped shape. The first step surface 364 is configured
to be wedged in the groove 128a, and the second step
surface 366 is configured to abut against the bottom plate
126 of the first assembly 12.

[0029] Referring to Fig. 6, in the present embodiment,
the connecting piece 18 is accommodated in the first as-
sembly 12 and includes two side sheets 186 and the up-
per cover 180 jointed to the two side sheets 186. The two
side sheets 186 are tightly attached to the two side walls
128 of the firstassembly 12 respectively. The upper cover
180 is parallel with the bottom plate 126 of the first as-
sembly 12, the upper cover 180 is fitted with the first
assembly 12 to form the cavity 182, and the damper body
200 is configured to slide in the cavity 182. The second
assembly 14 is configured to have a sheet shape, located
in the connecting piece 18, and extends into the groove
128a. The connecting piece 18 and the second assembly
14 are connected by means of the second rotary shaft
26 parallel with the first rotary shaft 142. The connecting
piece 18 connects the main spring 16 with the second
assembly 14, and a connecting point of the connecting
piece 18 and the second assembly 14 deviates from the
first rotary shaft 142 of the second assembly 14, so that
the second assembly 14 may drive the connecting piece
18 tomove when the second assembly 14 rotates relative
to the first assembly 12, so as to stretch the main spring
16.

[0030] Thus, the connecting piece 18 provided with the
upper cover 180 performs a position limitation to the
damper body 200.

[0031] In the present embodiment, the cavity 180 has
a rectangular shape, the damper body 200 has a cylin-
drical shape, and shapes of the damper body 200 and
the cavity 182 are matched with each other so as to en-
able the damper body 200 to slide in the cavity 182.
[0032] Inthe presentembodiment, the position limiting
piece 206 has an L shape and includes a bottom sheet
206a fixedly connected with the bottom plate 126 and a
blocking sheet 206b extending upwards from the bottom
sheet 206a, and the blocking sheet 206b is penetrated
by the extending and retracting rod 202.

[0033] Thus, the position limiting piece 206 performs
a position limitation to the damper body 200. The con-
necting piece 18, the position limiting piece 206 and the
third rotary shaft 208 cooperate to define a moving range
of the damper body 200, thus proving a simple structure
and convenient assembling and disassembling.

[0034] Specifically, the connecting piece 18, the posi-
tion limiting piece 206 and the third rotary shaft 208 dis-
posed in the second guiding groove 184 and the third
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guiding groove 20a define a sliding travel of the damper
body 200. A position limitation of the damper body 200
is performed by means of the connecting piece 18, the
position limiting piece 206 and the third rotary shaft 208.
The damper body 200 is configured to move in an axial
length range of the third guiding groove 20a in a linear
and reciprocating manner. When the drop-down door is
opened to a largest angle, the third rotary shaft 208 is
located at a rightmost end of the third guiding groove
20a. The extending and retracting rod 202 extends from
the damper body 200, and a tail end of the extending and
retracting rod 202 is fixed with the connecting assembly
22 by means of a threaded pin 38. The damper body 200
is configured as a hydraulic damper.

[0035] Referring to Fig. 7, in the present embodiment,
the connecting assembly 22 includes a connecting body
222 and the driven pulley 220 disposed to the connecting
body 222, and the connecting body 222 is fixedly con-
nected with the extending and retracting rod 202. The
connecting body 222 and the connecting piece 18 are
connected by means of the fourth rotary shaft 28 slidably
disposed in the first guiding groove 124. The connecting
body 222 is provided with a fixed shaft 2220, the driven
pulley 220 has an annular shape and is fitted over the
fixed shaft 2220, and the driven pulley 220 keeps con-
tacting the cam portion 140. The driven pulley 220 may
rotate with treating the fourth rotary shaft 28 as its axis,
and thus itis guaranteed that the driven pulley 220 keeps
contacting the cam portion 140 constantly. The connect-
ing body 222 includes a third side 2222, a fourth side
2224 opposite to the third side 2222, and a blocking sur-
face 2226 perpendicular to the third side 2222 and the
fourth side 2224 and located between the third side 2222
and the fourth side 2224. The fixed shaft 2220 is formed
between the third side 2222 and the fourth side 2224.
The blocking surface 2226 has a hole 2228 in a center
thereof, and the hole 2228 is configured to be fitted with
the extending and retracting rod 202. The extending and
retracting rod 202 rightly passes through the hole 2228,
and the threaded pin 38 mounted to the extending and
retracting rod 202 blocks the blocking surface 2226. The
connecting body 222 is formed integrally, and the cam
portion 140 has concave and convex portions having var-
ious contacts with the driven pulley 220.

[0036] Accordingly, the connecting piece 18 and the
connecting assembly 22 are connected by means of the
fourth rotary shaft 28 and the fourth rotary shaft 28 is
slidably disposed in the first guiding groove 124. The con-
necting piece 18 drives the fourth rotary shaft 28 to slide
in the first guiding groove 124.

[0037] The first assembly 12 is disposed to the drop-
down door, and the second assembly 14 is disposed to
the device body. When the hinge 10 operates, a position
of the second assembly 14 is constant, and the first as-
sembly 12 may rotate around the first rotary shaft 142 by
a certain angle and drive the connecting piece 18 con-
nected to the second assembly 14 to move synchronous-
ly, so that the main spring 16 connected to the connecting
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piece 18 may be stretched. Under actions of the main
spring 16 and the damper assembly 20, the drop-down
door may be closed automatically and slowly.

[0038] Specifically, the balanced stage represents that
the hinge 10 transfers from a position n1 to a position n2,
the critical stage represents that the hinge 10 transfers
from the position n2 to a position n3, and the buffered-
closing stage represents that the hinge 10 transfers from
the position n3 to a position n4. When the second as-
sembly 14 is located at the position n1 with respect to
the first assembly 12, the hinge 10 has the largest open-
ing angle, and the drop-down door is opened to the larg-
est angle. When the second assembly 14 is located at
the position n4 with respect to the first assembly 12, the
hinge 10 has a smallest opening angle and a door body
is in a closed state.

[0039] When the second assembly 14 is located at the
position n1 with respect to the first assembly 12, the con-
necting piece 18 drives the fourth rotary shaft 28 to reach
the first end point 1240, the third rotary shaft 208 is lo-
cated at a right end of the third guiding groove 20a, the
main spring 16 is stretched by the connecting piece 18
so as to be in the stretched state, and the tensioning force
of the main spring 16 is balanced with the load weight of
the hinge 10. When the hinge 10 operates in an angle a,
i.e. in the balanced stage from the position n1 to the po-
sition n2, as the tensioning force of the main spring 16
is balanced with the load weight of the hinge 10, the drop-
down door may be motionless at any position in this
range, in which case an external force of human is re-
quired for closing the drop-down door.

[0040] When the second assembly 14 is located at the
position n2 with respect to the first assembly 12, the ten-
sioning force of the main spring 16 is larger than the load
weight of the hinge 10. When the hinge 10 operates in
an angle b, i.e. in the critical stage from the position n2
to the position n3, the connecting piece 18 connected
with the main spring 16 slides in a direction towards the
main spring 16, and hence the damper body 200 slides,
so that the third rotary shaft 208 slides towards a leftmost
end of the third guiding groove 203, i.e. the hinge 10 may
automatically drive the drop-down door to rotate rapidly
in a closing direction, in which case the drop-down door
may be closed automatically without the external force.
[0041] When the second assembly 14 is located at the
position n3 with respect to the first assembly 12, the ten-
sioning force of the main spring 16 is larger than the load
weight of the hinge 10, the third rotary shaft 208 is located
at the leftmost end of the third guiding groove 20a, and
the return spring 204 restores to the natural state from
the compressed state. When the hinge 10 operates in an
angle ¢, i.e. inthe buffered-closing stage from the position
n3 to the position n4, the connecting piece 18 connected
with the main spring 16 continues sliding in the direction
towards the main spring 16, the extending and retracting
rod 202 starts to be retracted into the damper body 200,
and hence the damper body 200 generates a reverse
buffering force, so as to slow down a rotation speed of
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the door body driven by the hinge 10, so that the drop-
down door rotates in a slow and uniform speed, in which
case the drop-down door may be closed automatically in
a gentle manner, instead of being rebounded rapidly.
[0042] When the second assembly 14 is located at the
position n4 with respect to the firstassembly 12, the hinge
10 has the smallest opening angle, and the door body is
in the closed state. In this case, the main spring 16, the
locking spring 24 and the return spring 204 are all in the
natural state.

[0043] When the hinge 10 is opened from the position
n4 to any position in a range of the angle C under an
action of an external force (which is usually applied by
human), the damper body 200 slides in a direction to-
wards the second assembly 14, and the return spring
204 applies a resistance force to the damper body 200
to allow a hydraulic oil in the damper body 200 to reset.
When the external force is withdrawn, as the tensioning
force of the main spring 16 is larger than the load weight
of the hinge 10, the drop-down door rotates in a direction
towards the main spring 16, that is, the drop-down door
will still be closed in a slow and uniform speed, i.e. the
hinge 10 will still return to the position n4.

[0044] In the present embodiment, corresponding to
the balanced stage, the hinge 10 is located at a position
between the position n1 and the position n2, in which
case the tensioning force produced by the main spring
16 is balanced with the load weight of the hinge 10, and
thus the drop-down door may be stopped at any position
in a range of the angle a. Corresponding to the balanced
stage, the drop-down door is configured to rotate by an
angle of 50°-70°, that is, the range of the angel a is 50°-
70°.

[0045] In the present embodiment, corresponding to
the critical stage, the hinge 10 is located at a position
between the position n2 and the position n3, in which
case the tensioning force produced by the main spring
16 is larger than the load weight of the hinge 10, and thus
the hinge may rotate from the position n2 to the position
n3 rapidly in a range of the angle b. Corresponding to
the critical stage, the drop-down door is configured to
rotate by an angle of 10°-15°, that is, the range of the
angel b is 10°-15°.

[0046] In the present embodiment, corresponding to
the buffered-closing stage, the hinge 10 is located at a
position between the position n3 and the position n4, in
which case the tensioning force produced by the main
spring 16 is larger than the load weight of the hinge 10,
and thus the hinge may rotate from the position n3 to the
position n4 slowly inthe range ofthe angle c. Correspond-
ing to the buffered-closing stage, the drop-down door is
configured to rotate by an angle of 10°-25°, that is, the
range of the angel ¢ is 10°-25°.

[0047] Thus, the drop-down door may be closed auto-
matically and slowly in a designed angle range, thus im-
proving the using experience of the user.

[0048] Certainly, numerical values above are provided
as examples, so astoaidinillustrating a manner in which
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the automatic and slow closing of the drop-down door in
a certain opening and closing angle is realized by means
of the hinge 10, but are not used to limit the present dis-
closure.

[0049] A device in a preferable embodiment of the
present disclosure includes a device body and a drop-
down door. The device includes the above hinge 10. The
first assembly 12 is fixedly disposed to the drop-down
door, and the second assembly 14 is fixedly disposed to
the device body. Optionally, the device is an oven. Cer-
tainly, the oven only serves as an example, but is not
used to limit the present disclosure. Thus, the drop-down
door of the device may be closed automatically and slow-
ly, which prevents the drop-down door of the device from
being damaged due to a rapid closing caused by over-
exertion.

[0050] Reference throughout this specification to "an
embodiment," "some embodiments," "an illustrative em-
bodiment" "an example," "a specific example," or "some
examples," means that a particular feature, structure,
material, or characteristic described in connection with
the embodiment or example is included in at least one
embodiment or example of the present disclosure. Thus,
the appearances of the phrases in various places
throughout this specification are not necessarily referring
to the same embodiment or example of the present dis-
closure. Furthermore, the particular features, structures,
materials, or characteristics may be combined in any suit-
able manner in one or more embodiments or examples.
[0051] Although embodiments of the present disclo-
sure have been shown and illustrated, it shall be under-
stood by those skilled in the art that various changes,
modifications, alternatives and variants without departing
from the principle and intention of the present disclosure
are acceptable. The scope of the present disclosure is
defined by the claims or its equivalents.

Claims
1. A hinge having a buffering effect, comprising:

afirstassembly and a second assembly, the first
assembly comprising a first end rotatably con-
nected with the second assembly and a second
end opposite to the first end, the first assembly
having a first guiding groove adjacent to the first
end, the second assembly being provided with
a cam portion;

a main spring disposed in the first assembly, a
first end of the main spring being fixedly con-
nected with the second end of the firstassembly;
a connecting piece disposed in the first assem-
bly, connected with a second end of the main
spring and further rotatably connected with the
second assembly by means of a second rotary
shaft, the connecting piece being provided with
an upper cover so as to be fitted with the first
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assembly to form a cavity, the connecting piece
having a second guiding groove;
a damper assembly, comprising:

a damper body located in the cavity and
having a third guiding groove;

an extending and retracting rod extending
from the damper body towards the second
assembly;

areturn spring fitted over the extending and
retracting rod and disposed in the damper
body;

a position limiting piece fixed in the first as-
sembly and penetrated by the extending
and retracting rod; and

a third rotary shaft connecting the damper
body with the connecting piece, and rotat-
ably and slidably disposed in the second
guiding groove and the third guiding groove;

a connecting assembly disposed between the
second assembly and the extending and retract-
ing rod, the connecting assembly being fixedly
connected with the extending and retracting rod,
the connecting assembly being connected with
the connecting piece by means of a fourth rotary
shaft, the fourth rotary shaft being rotatably and
slidably disposed in the first guiding groove, the
connecting assembly comprising a driven pul-
ley; and

a locking spring fitted over the extending and
retracting rod and disposed between the posi-
tion limiting piece and the connecting assembly
so as to allow the driven pulley to keep rotatable
contact with the cam portion,

wherein the cam portion has a balanced stage,
a critical stage and a buffered-closing stage in
a rotation process of the second assembly from
a position where a largest opening angle is
formed between the first assembly and the sec-
ond assembly to the first assembly, and the cam
portion is successively fitted with the driven pul-
ley in these stages;

in the balanced stage, the locking spring is in a
compressed state and changes to a reset state,
the return spring is in a natural state, the damper
body is motionless in the cavity, the main spring
is in a stretched state and changes to a reset
state, and a tensioning force produced by the
main spring is balanced with a load weight of
the hinge;

in the critical stage, the locking spring is in the
compressed state and changing to the reset
state, the return spring is in the natural state, the
damper body slides in the cavity in a direction
towards the second end, the main spring is in
the stretched state, and the tensioning force pro-
duced by the main spring is larger than the load
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weight of the hinge;

in the buffered-closing stage, the locking spring
is in the compressed state and changes to the
reset state, the return spring is in the natural
state, the extending and retracting rod is retract-
ed into the damper body, the main spring is in
the stretched state and changes to the reset
state, the tensioning force produced by the main
spring is larger than the load weight of the hinge
and the damper body generates a reverse buff-
ering effect.

The hinge having the buffering effect according to
claim 1, wherein the first assembly comprises a bot-
tom plate and side walls extending upwards from two
sides of the bottom plate, and the first guiding groove
is formed in each of the two side walls and has an
arc shape.

The hinge having the buffering effect according to
claim 2, wherein the connecting piece comprises two
side sheets tightly attached to the side walls respec-
tively and the upper coverjointto the two side sheets.

The hinge having the buffering effect according to
claim 1, wherein the cavity has a rectangular shape,
the damper body has a cylindrical shape, and shapes
of the damper body and the cavity are matched with
each other so as to allow the damper body to slide
in the cavity.

The hinge having the buffering effect according to
claim 2, wherein the position limiting piece ha an L
shape, the position limiting piece comprises a bottom
sheet fixedly connected with the bottom plate and a
blocking sheet extending upwards from the bottom
sheet, and the blocking sheet is penetrated by the
extending and retracting rod.

The hinge having the buffering effect according to
claim 1, wherein the connecting assembly comprises
aconnecting body fixedly connected with the extend-
ing and retracting rod and the driven pulley disposed
to the connecting body, the connecting body and the
connecting piece are connected by means of the
fourth rotary shaft slidably disposed in the first guid-
ing groove, the connecting body is provided with a
fixed shaft, the driven pulley has an annular shape
and is fitted over the fixed shaft, and the driven pulley
keeps being rotatably connected with the cam por-
tion.

The hinge having the buffering effect according to
any one of claims 1 to 6, wherein corresponding to
the balanced stage, a drop-down door is configured
to rotate by an angle of 50°-70°.

The hinge having the buffering effect according to
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any one of claims 1 to 6, wherein corresponding to
the critical stage, a drop-down door is configured to
rotate by an angle 10°-15°.

The hinge having the buffering effect according to
any one of claims 1 to 6, wherein corresponding to
the buffered-closing stage, a drop-down door is con-
figured to rotate by an angle of 10°-25°.

The hinge having the buffering effect according to
claim 1, wherein the first assembly is configured as
a rectangular casing.

A device, comprising a device body, a drop-down
door and a hinge configured for the device according
to any one of claims 1 to 10, the first assembly and
the second assembly of the hinge are configured to
be fixed to the device body and the drop-down door
respectively and are rotatably connected by means
of a first rotary shaft, so that the drop-down door is
configured to be rotatably pulled downwards with re-
spect to the device body.
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