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(67)  The present invention relates to a suction as-
sisting device for a refrigerator door, comprising: a door
end cover, a cover plate, and a hinge, the hinge being
separately coupled to a cabinet and a door of a refriger-
ator, and the door end cover being securely coupled to
the door; wherein the suction assisting device further
comprises: a rotating shaft and an elastic piece, the ro-
tating shaft being coupled to the hinge, the elastic piece
being coupled to the door end cover via a secure coupling
structure, the elastic piece being provided with a first
stopper structure, and the rotating shaft being provided
with a protrusion structure. When the hinge shaft rotates,
the protrusion structure on the rotating shaft falls within
the first stopper structure such that the rotating shaft is
locked with the elastic piece, thereby achieving locking
of the door. In this way, the objective of tightly closing
the refrigerator door is achieved, and the structure is sim-
ple, and high practicability is reached.

DOOR STOPPER FOR REFRIGERATOR DOOR BODY

FIG. 1
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Description
TECHNICAL FIELD

[0001] The present invention relates to the field of re-
frigerator door technologies, and in particular, to a suction
assisting device for a refrigerator door.

BACKGROUND

[0002] The door of a refrigerator may be not tightly
closed due to a small applied force or due to rebound of
the door due to a greater applied force. Once the refrig-
erator door is not tightly closed, waste of electricity may
be caused and even cold air in the cabinet may be sub-
jected to leakage. In this way, temperatures inside the
cabinet may increase, such that food stored on the cab-
inet may decay and deteriorate.

[0003] Opening and closing of the refrigerator is imple-
mented by means of a suction assisting device provided
on the door. The suction assisting device is disposed at
a hinge of the refrigerator. A traditional suction assisting
device is made of a nylon material. A rebound force gen-
erated during opening of the refrigerator door is caused
by deformation of the nylon material. However, the re-
bound force is small such that the force generated for
closing the refrigerator door is small. Starting from the
perspective of design, the rebound force of such suction
assisting device generally needs to be calculated and
verified for many times, and thus the required time and
cost are both considerable. In addition, the traditional
suction assisting device is designed at the lower part of
the door, affecting appearance of the refrigerator.

SUMMARY

[0004] To overcome the atleast one defect in the prior
art, the present invention provides a suction assisting
device for a refrigerator door. A rotation locking structure
of the suction assisting device has a function of self-lock-
ing a refrigerator door when closing the door, and the
door is securely closed.

[0005] To solve the above technical problem, the
present invention employs the following technical solu-
tion:

[0006] A suction assisting device for a refrigerator
door, comprises: a door end cover, a cover plate, and a
hinge, the hinge being separately coupled to a cabinet
and a door of a refrigerator, and the door end cover being
securely coupled to the door; wherein the suction assist-
ing device further comprises: arotating shaft and an elas-
tic piece, the rotating shaft being coupled to the hinge,
the elastic piece being coupled to the door end cover via
a secure coupling structure, the elastic piece being pro-
vided with a first stopper structure, and the rotating shaft
being provided with a protrusion structure;

[0007] wherein when the door forms an angle with the
cabinet, the rotating shaft is pressed against the elastic
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piece to cause the elastic piece to deform, and when the
angle continuously decreases, the elastic piece re-
bounds and the protrusion structure of the rotating shaft
falls within the first stopper structure such that the rotating
shaft is locked with the elastic piece to achieve locking
of the door.

[0008] When the door is being closed, the hinge shaft
rotates to drive the rotating shaft to rotate, the elastic
piece is coupled to the door end cover via the secure
coupling structure such that the elastic piece is secured
relative to the door. When the rotating shaft rotates such
that the door forms an angle with the cabinet, the protru-
sion structure of the rotating shaft presses the elastic
piece to cause it to deform. When the angle continuously
decreases, the elastic piece rebounds and thus the pro-
trusion structure of the rotating shaft falls within the first
stopper structure such that the rotating shaft is locked
with the elastic piece to achieve locking of the door, that
is locking of the door with the cabinet.

[0009] Preferably, the protrusion structure provided on
the rotating shaft is an elongated rounded protrusion and
has a U-shaped cross section, the first stopper groove
provided on the elastic piece is a U-shaped stopper
groove, and the U-shaped protrusion is positioned in the
U-shaped stopper groove to achieve the function of self-
locking. When a force is applied to rotate the hinge shaft,
the rotating shaft is driven to rotate, and when the angle
formed by the door with the cabinetincreases to a specific
degree, the elastic piece is subjected to the force and
deforms, and the U-shaped protrusion rotates to an outer
side of the U-shaped stopper groove, thereby opening
the refrigerator door. On the contrary, when a force is
applied to rotate the hinge shaft such that the rotating
shaft is driven to rotate, and when the angle formed by
the door with the cabinet decreases to a specific degree,
the elastic piece is subjected to the force and thus de-
forms, the U-shaped protrusion slides into the U-shaped
stopper groove, and the door and the cabinet are closed,
thereby implementing self-locking of the U-shaped
groove.

[0010] Preferably, the hinge is provided with a hinge
shaft, and the rotating shaft is provided with a first through
hole, the hinge shaft being positioned in the first through
hole.

[0011] Further, the hinge shaft has a D-shaped cross
section, and the first through hole is a D-shaped hole.
The hinge shaftis positioned in the first through hole, and
when the D-shaped shaft is inserted into the D-shaped
hole such that the hole is relatively and securely coupled
to the shaft. In this way, the hinge shaft is relatively se-
cured to the rotating shaft, and by rotating the hinge, the
secure coupling structure drives the rotating shaft to ro-
tate.

[0012] Preferably, the secure coupling structure com-
prises a second stopper groove disposed on the elastic
piece and a clip groove disposed on the door end cover,
the clip groove being provided with a stopper rib and a
reinforcing rib, and one side of the elastic piece is posi-
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tioned in the clip groove, the stopper rib being positioned
in the second stopper groove, and the reinforcing rib be-
ing positioned on an outer side of the second stopper
groove; the second stopper groove is a U-shaped stopper
groove, the stopper rib is a ball-shaped stopper rib, and
the reinforcing rib is a hollow reinforcing rib; the clip
groove structure, as well as the stopper rib and the rein-
forcing rid, causes the elastic piece to be in a tightly-
clipping state, such that the elastic piece is relatively se-
cured to the door end cover, and the second stopper
groove achieves a function of limiting and clipping.
[0013] Preferably, the door end cover and the refriger-
ator door are in a unibody structure. The door end cover
is internally provided with a second through hole, an outer
side of the second through hole being provided with a
first cover edge; the cover plate is internally provided with
a blind hole, the bind hole is externally provided with a
second cover edge; and one end of the rotating shaft is
positioned in the second through hole and the other end
of the rotating shaft is positioned in the blind hole, an
outer side of the second cover edge being clipped to an
inner side of a first protrusion cover edge. The elastic
piece is coupled to the protrusion structure on the rotating
shaft, the elastic piece is positioned in the door end cover,
the hinge structure couples the door to the cabinet, and
the hinge shaft is securely coupled to the rotating shaft,
such that the hinge shaft is securely coupled to the ro-
tating shaft via the second through hole on the door end
cover, and hence extends to the cover plate and mates
with the blind hole in the cover plate. To be specific, the
external structure of the entire suction assisting device
is formed by the closed cover plate and the door end
cover, the hinge shaft penetrates through the door end
cover and is coupled to the internal structure of the suc-
tion assisting device, thereby making the suction assist-
ing device of the refrigerator door simple and beautiful in
terms of appearance.

[0014] Compared with the prior art, the beneficial ef-
fects of the present invention lie in that:

[0015] According to the presentinvention, the first se-
cure coupling structure, the second secure coupling
structure, and the rotation locking structure of the suction
assisting device for a refrigerator door apply a force to
the elastic piece via rotation of the hinge shaft when the
refrigerator door is opened to cause the elastic piece to
deform, such thatthe U-shaped protrusion on the rotating
shaftrotates out of the U-shaped stopper groove, thereby
implementing an open operation of the refrigerator; and
apply a force to the elastic piece when the refrigerator
door is closed, such that the U-shaped protrusion on the
rotating shaft rotates into the U-shaped stopper groove
to implement self-locking, thereby preventing disadvan-
tages caused if the refrigerator is not tightly closed due
to a small rebound force, and achieving a better self-
locking capability. In addition, the external structure of
the suction assisting device of the refrigerator door is
implemented by mutual clipping of the door end cover
and the cover plate, thereby achieving a function of shad-
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ing the internal structure thereof. The suction assisting
device is entirely positioned in the door, thereby making
the entire structure simple and beautiful in terms of ap-
pearance.

BRIEF DESCRIPTION OF DRAWINGS
[0016]

FIG. 1is athree-dimensional exploded view of a suc-
tion assisting device for a refrigerator door according
to Embodiment 1 of the present invention;

FIG. 2 is a sectional view of the installed suction as-
sisting device in FIG. 1;

FIG. 3 is an A-A sectional view of FIG. 2; and

FIG. 4 is a schematic view of a locking process of
the suction assisting device in FIG. 1.

DETAILED DESCRIPTION

[0017] The present invention is further described with
reference to a specific embodiment. The drawings are
schematic views for illustration purpose only, but shall
not be construed as limitations to the present invention.
For better illustration of the following embodiment, some
parts or components would be omitted, scaled up or
scaled down in the drawings, which are not indicative of
the practical sizes. For a person skilled in the art, it shall
be understandable that some commonly known struc-
tures and description thereof are omitted for brevity.
[0018] Identical orlike reference numerals in the draw-
ings illustrating the embodiment of the present invention
denote identical or similar parts or elements. In the de-
scription of the present invention it should be understood
that terms "upper", "lower", "left", and "right" indicative of
azimuth and position relationships based on the azimuth
and position relationships as illustrated in the drawings
are merely for briefly describing the present invention,
rather than denoting or implying that the denoted appa-
ratuses or elements need to be positioned at specific
azimuths and constructed and operated with the specific
azimuths. Therefore, the terms for denoting the position
relationships in the drawings are merely for exemplary
illustration, but shall not be construed as limitations to
the present invention. Persons of ordinary skill in the art
may understand denotations of the terms according to
the actual circumstances.

Embodiment 1

[0019] FIG. 1 to FIG. 3 illustrate a suction assisting
device for a refrigerator door according to a first embod-
iment of the present invention. As illustrated in FIG. 1,
the suction assisting device comprises a door end cover
1, a rotating shaft 2, an elastic piece 3, a cover plate 4,
and a hinge 5. The hinge 5 is separately coupled to a
cabinet and a door of a refrigerator, and the door end
cover 1 is securely coupled to the door. The installed
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suction assisting device is as illustrated in FIG. 2 and
FIG. 3. The elastic piece 3 is positioned in a clip groove
11 on the door end cover 1 and clipped to the clip groove
structure; one end of the rotating shaft 2 is inserted into
a second through hole of the door end cover 1; a protru-
sion structure 21 of the rotating shaft 2 is clipped to a first
stopper groove 31 of the elastic piece 3 and then the
cover plate 4 is installed; the other end of the rotating
shaft 2 is inserted into a blind hole 41 of the cover plate
4; a second cover edge 42 of the cover plate 4 is installed
inside a first cover edge 13 of the door end cover 1; and
finally a hinge shaft 51 of the hinge 5 is inserted from a
side of the door end cover via the second through hole
12 of the door end cover, penetrates through a first
through hole 21 of the rotating shaft 2 and is securely
coupled to the rotating shaft 2, that is, forming the suction
assisting device for a refrigerator door.

[0020] Asillustrated in FIG. 3, the hinge shaft 51 of the
hinge 5 is inserted into the first through hole 21. Since
the hinge shaft 51 has a D-shaped cross-section, the first
through hole 21 is a D-shaped hole, and this structure
ensures relatively secure coupling of the hinge shaft 51
and the through hole 21. The secure coupling structure
is implemented by positioning one end of the elastic piece
3 in the clip groove 11 on the door end cover 1, and is
relatively clipped tightly by a stopper rib 111 and a rein-
forcing rib 112, wherein the reinforcing rib 111 is posi-
tioned on an inner side of a second stopper groove 32
on the elastic piece 3, and the reinforcing rib 112 is po-
sitioned on an outer side of the second stopper groove
32. The stopperrib 111 is a ball-shaped stopper rid, the
reinforcing rib 112 is a hollow reinforcing rib, and the sec-
ond stopper groove 32 is a U-shaped stopper groove.
Tight clipping of the internal stopper rib 111 and the ex-
ternal reinforcing rib 112 of the stopper groove and tight
clipping of the clip groove 11 enable the elastic piece 3
to be securely coupled to the door end cover. The pro-
trusion structure 21 on the rotating shaft 2 is positioned
in the first stopper groove on the elastic piece 3, and the
protrusion structure 21 is a U-shaped structure, and the
first stopper groove is a U-shaped stopper groove. The
protrusion structure and the first stopper groove are ro-
tatably locked.

[0021] Asillustrated in FIG. 4, when a force is applied
to close the refrigerator door, the door rotates relative to
the cabinet, that is, the hinge shaft 51 rotates to drive the
rotating shaft 2 to rotate; when the angle formed between
the door and the cabinet is less than 55 degrees, the
protrusion structure 21 on the rotating shaft 2 is pressed
against the elastic piece 3 to cause it to deform; when
the angle is less than 22 degrees, the elastic piece 3
rebounds to cause the protrusion structure 21 on the ro-
tating shaft 2 to fall within the first stopper groove 31 on
the elastic piece 3, thereby achieving self-locking. The
elastic piece 3 is securely coupled to the door end cover
1 via the secure coupling structure, such that the refrig-
erator door is tightly locked with the cabinet.

[0022] Obviously, the above embodiment of the
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present invention is merely an exemplary one for clearly
describing and illustrating the present invention, but is
not intended to limit the implementation of the present
invention. Persons of ordinary skills in the art may derive
other modifications and variations based on the above
embodiment. All embodiments of the present invention
are not exhaustively listed herein. Any modification,
equivalent replacement, or improvement made without
departing from the spirit and principle of the present in-
vention should fall within the protection scope of the
present invention.

Claims

1. A suction assisting device for a refrigerator door,
comprising: a door end cover (1), a cover plate (4),
and a hinge (5), the hinge (5) being separately cou-
pled to a cabinet and a door of a refrigerator, and
the door end cover (1) being securely coupled to the
door; wherein the suction assisting device further
comprises: a rotating shaft (2) and an elastic piece
(3), the rotating shaft (2) being coupled to the hinge
(5), the elastic piece (3) being coupled to the door
end cover (1) via a secure coupling structure, the
elastic piece being provided with a first stopper struc-
ture (31), and the rotating shaft (2) being provided
with a protrusion structure (21);
wherein when the door forms an angle with the cab-
inet, the rotating shaft (2) is pressed against the elas-
tic piece (3) to cause the elastic piece (3) to deform,
and when the angle continuously decreases, the
elastic piece (3) rebounds and the protrusion struc-
ture (21) of the rotating shaft (2) falls within the first
stopper structure (31) such that the rotating shaft (2)
is locked with the elastic piece (3) to achieve locking
of the door.

2. The suction assisting device for a refrigerator door
accordingto claim 1, wherein the protrusion structure
(21) is an elongated rounded protrusion and has a
U-shaped cross section, and the first stopper groove
(31) is a U-shaped stopper groove.

3. The suction assisting device for a refrigerator door
according to claim 1, wherein the hinge (5) is provid-
ed with a hinge shaft (51), and the rotating shaft (2)
is provided with a first through hole (22), the hinge
shaft (51) being positioned in the first through hole
(22).

4. The suction assisting device for a refrigerator door
according to claim 3, wherein the hinge shaft (51)
has a D-shaped cross section, and the first through
hole (22) is a D-shaped hole.

5. The suction assisting device for a refrigerator door
according to claim 1, wherein: the secure coupling
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structure comprises a second stopper groove (32)
disposed on the elastic piece (3) and a clip groove
(11) disposed on the door end cover (1), the clip
groove (11) being provided with a stopper rib (111)
and areinforcingrib (112); and one side of the elastic 5
piece (3) is positioned in the clip groove (11), the
stopperrib (111) being positioned in the second stop-
per groove (32), and the reinforcing rib (112) being
positioned on an outer side of the second stopper
groove (32). 10

The suction assisting device for a refrigerator door
according to claim 5, wherein the second stopper
groove (32) is a U-shaped stopper groove, the stop-

per rib (111) is a ball-shaped stopper rib, and the 75
reinforcing rib (112) is a hollow reinforcing rib.

The suction assisting device for a refrigerator door
according to claim 1, wherein: the door end cover
(1) is internally provided with a second through hole 20
(12), an outer side of the second through hole (12)
being provided with a first cover edge (13); the cover
plate (4) is internally provided with a blind hole (41),
the bind hole (41) is externally provided with a sec-
ond cover edge (42); and one end of the rotating 25
shaft (2) is positioned in the second through hole
(12) and the other end of the rotating shaft (2) is
positioned in the blind hole (41), an outer side of the
second cover edge (42) being clipped to an inner
side of a first protrusion cover edge (41). 30
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FIG. 1
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11

FIG. 3



EP 2 868 851 A1

FIG. 4

11

11




10

15

20

25

30

35

40

45

50

55

EP 2 868 851 A1

INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2013/082929

A. CLASSIFICATION OF SUBJECT MATTER

EOSF 1/12 (2006.01) i; F25D 23/02 (2006.01) i
According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC: E05B; E05C; EO5D; EOSF; F25D

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CNABS, VEN, CNTXT, CNKI: refrigerator, freezer, door, assist, suction, attraction, close, open, distortion, elastic, spring, extrude,

bump, concave, convex, protruding, angle, hinge, shaft, rotary, auto

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
E ICN 103452400 A (HISENSE RONGSHENG GUANGDONG REFRIGERATOR) 1-7
18 December 2013 (18.12.2013) the whole document
A ICN 101135218 A (HAIER GROUP CO et al.) 05 March 2008 (05.03.2008) description, page 3, 1-7
ine 15 to page 8, line 10 and figures 3-8
A N 2497250 Y (KELONG ELECTRIC APPLIANCE CO., LTD., GUANGDONG) 26 June 1-7
002 (26.06.2002) the whole document
A N 1740715 A (SANKYO SEIKI SEISAKUSHO KK) 01 March 2006 (01.03.2006) the whole 1-7
ocument

X Further documents are listed in the continuation of Box C.

X See patent family annex.

* Special categories of cited documents:

“A” document defining the general state of the art which is not
considered to be of particular relevance

“E” earlier application or patent but published on or after the
international filing date

“L”  document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

“0” document referring to an oral disclosure, use, exhibition or
other means

“P” document published prior to the international filing date
but later than the priority date claimed

“T” later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

“X” document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to involve
an inventive step when the document is taken alone

“Y” document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such
documents, such combination being obvious to a person
skilled in the art

“&”document member of the same patent family

Date of the actual completion of the international search

Date of mailing of the international search report

Haidian District, Beijing 100088, China
[Facsimile No. (86-10) 62019451

26 May 2014 09 June 2014
[Name and mailing address of the ISA . .
State Intellectual Property Office of the P. R. China Authorized officer
No. 6, Xitucheng Road, Jimengiao SUN, Xiaolei

Telephone No. (86-10) 62085810

Form PCT/ISA /210 (second sheet) (July 2009)




10

15

20

25

30

35

40

45

50

55

EP 2 868 851 A1

International application No.

INTERNATIONAL SEARCH REPORT

PCT/CN2013/082929
C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A WO 2011129605 A2 (NIFCO KOREA INC.) 20 October 2011 (20.10.2011) the whole 1-7
document
A P HO7190609 A (SAM SUNG ELECTRONIC) 28 July 1995 (28.07.1995) the whole 1-7
document

Form PCT/ISA /210 (continuation of second sheet) (July 2009)

10




10

15

20

25

30

35

40

45

50

55

EP 2 868 851 A1

INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/CN2013/082929

Patent Documents referred Publication Date

Patent Family

Publication Date

in the Report
CN 103452400 A 18 December 2013 None
CN 101135218 A 05 March 2008 CN 101135218 B 02 November 2011
CN 2497250 Y 26 June 2002 None
CN 1740715 A 01 March 2006 JP 2006090115 A 06 April 2006

WO 2011129605 A2 20 October 2011

JP HO7190609 A 28 July 1995

CN 100363697 C

KR 100648343 B1

JP 4521293 B2

KR 20060053217 A

US 2006038412 Al

KR 20110114336 A

WO 2011129605 A3

KR 101146047 B1

US 5579606 A

JP 2670429 B2

KR 970007468 B1

23 January 2008
23 November 2006
11 August 2010
19 May 2006
23 February 2006
19 October 2011
08 March 2012
14 May 2012
03 December 1996
29 October 1997

09 May 1997

Form PCT/ISA /210 (patent family annex) (July 2009)

1"




	bibliography
	abstract
	description
	claims
	drawings
	search report

