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(54) POWER-ASSISTED HANDLE, AND REFRIGERATOR THEREWITH

(57) The present invention provides an assist handle
and a refrigerator, the assist handle being disposed on
a front side of a door of a refrigerator, wherein the assist
handle comprising: a handle bar disposed on the front
side of the door; and an assist structure disposed be-
tween the handle bar and the door, the assist structure
comprises: a first lever, a lower end of the first lever is
connected to a top end of the handle bar; a first rotation
shaft pivoted to the first lever; a second lever opposed
to the first lever; a second rotation shaft pivoted to the
second lever; and a link disposed between the first lever
and the second lever, both ends of the link being pivoted
to the first lever and the second lever, respectively;
wherein the handle bar is pulled, and the handle bar
drives the first lever to rotate about the first rotation shaft;
the first lever drives the link to move linearly; the link
drives the second lever to rotate about the second rota-
tion shaft.
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Description

TECHNICAL FIELD

[0001] The present invention relates to the technical
field of household refrigeration electrical appliance, and
specifically to a handle for a refrigerator and a refrigerator
having the handle.

BACKGROUND

[0002] In modern life, refrigerators are applied more
and more widely, and almost become requisite house-
hold electrical appliance. The refrigerator is such an ap-
paratus that it stores various food in a refrigerated state
or a frozen state for a period of time in a preserved man-
ner.
[0003] As technologies develop, functions of refriger-
ators become richer and richer, and the volume of refrig-
erators becomes bigger and bigger, so that doors of re-
frigerators become bigger. Meanwhile, due to the nega-
tive pressure in the refrigerator and a magnetic force be-
tween door seals of the door, a large force usually needs
to be applied on the handle on the door of the refrigerator
to directly open the door, which causes the difficulty in
opening the door.

SUMMARY

[0004] An object of the present invention is to provide
an assist handle and a refrigerator having the same. The
assist handle employs a lever structure, the user may
open the door of the refrigerator by pulling the handle bar
with a small amplitude, and the lever structure may
achieve an effect of opening the door of the refrigerator
in a force-saving manner.
[0005] The present invention provides an assist handle
disposed on a front side of a door of the refrigerator, the
assist handle comprising: a handle bar disposed on the
front side of the door; and an assist structure disposed
between the handle bar and the door, the assist structure
comprises a first lever, a lower end of the first lever is
connected to a top end of the handle bar; a first rotation
shaft pivoted to the first lever; a second lever opposed
to the first lever; a second rotation shaft pivoted to the
second lever; and a link disposed between the first lever
and the second lever, both ends of the link being pivoted
to the first lever and the second lever, respectively;
wherein the handle bar is pulled, and the handle bar
drives the first lever to rotate about the first rotation shaft;
the first lever drives the link to move linearly; the link
drives the second lever to rotate about the second rota-
tion shaft.
[0006] As an optional embodiment of the present in-
vention, the assist handle further comprising a base, the
base has an upper side wall, the upper side wall is per-
pendicular to the door, the first rotation shaft is disposed
on a lower surface of the upper side wall, and the lower

surface faces the bottom of the refrigerator.
[0007] As an optional embodiment of the present in-
vention, the second rotation shaft is disposed on a sur-
face of the front side of the door.
[0008] As an optional embodiment of the present in-
vention, the assist handle further comprising a push rod
and a guide groove, the push rod is disposed in the guide
groove, and the guide groove runs through the door;
wherein an upper end of the second level abuts against
a proximal end of the push rod.
[0009] As an optional embodiment of the present in-
vention, the assist handle further comprising an elastic
member, the push rod comprises a first rod body and a
second rod body, the elastic member is disposed be-
tween the first rod body and the second rod body, and
both ends of the elastic member are connected to the
first rod body and the second rod, respectively.
[0010] As an optional embodiment of the present in-
vention, the assist handle further comprising a connect-
ing structure, the handle bar comprises a first handle por-
tion and a second handle portion, and the connecting
structure is connected with a bottom end of the first han-
dle portion and a top end of the second handle portion.
[0011] As an optional embodiment of the present in-
vention, the connecting structure comprises a first con-
nector and a second connector, a proximal end of the
first connector is connected with the bottom end of the
first handle portion, a proximal end of the second con-
nector is connected with the top end of the second handle
portion, wherein a distal end of the first connector and a
distal end of the second connector overlap so that the
first connector and the second connector form a V-
shaped structure.
[0012] As an optional embodiment of the present in-
vention, the assist handle further comprising a fixed seat,
a sliding groove, a lifting rod and a lifting shaft, the fixed
seat is disposed between the door and the handle bar,
the sliding groove is provided in the interior of the fixed
seat, the lifting rod is inserted in the sliding groove, the
lifting shaft is disposed at a proximal end of the lifting rod,
and the lifting shaft is pivoted to the distal end of the first
connector and the distal end of the second connector.
[0013] As an optional embodiment of the present in-
vention, the number of the assist structures is two, one
of the assist structures is disposed between the top end
of the first handle portion and the door, and the other of
the assist structures is disposed between the bottom end
of the second handle portion and the door.
[0014] The present invention further provides a refrig-
erator comprising a door and a cabinet, the door being
provided with an assist handle which is the assist handle
stated above.
[0015] As compared with the prior art, the present in-
vention provides the assist handle and a refrigerator; the
assist structure of the assist handle employs a plurality
of levers and links which are pivoted to one another; the
assist structure, on the one hand, lengthens a moment
arm acting on the push rod and achieves the force-saving
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effect; on the other hand, in the case that the handle bar
is long, the distance by which the user pulls the handle
bar is made small, and the phenomenon that the user
needs to pull the handle bar with a large force is avoided.
In addition, the structure that the handle bar is set as a
plurality of interlinked handle portions helps achieve a
better force-saving effect.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016]

FIG. 1 is a cross-sectional view of a refrigerator hav-
ing an assist handle in an embodiment of the present
invention.
FIG. 2 is an enlarged schematic view of a region A
in FIG. 1.
FIG. 3 is a cross-sectional view of a refrigerator hav-
ing an assist handle in another embodiment of the
present invention.
FIG. 4 is an enlarged schematic view of a region B
in FIG. 3.

DETAILED DESCRIPTION

[0017] The present invention will be described in detail
in conjunction with embodiments shown in the figures.
However, these embodiments are not intended to limit
the present invention. Structural, methodological or func-
tional variations made by those having ordinary skill in
the art according to these embodiments are all included
in the extent of protection of the present invention.
[0018] FIG. 1 is a cross-sectional view of a refrigerator
having an assist handle in an embodiment of the present
invention. FIG. 2 is an enlarged schematic view of a re-
gion A in FIG. 1.
[0019] As shown in FIG. 1 and FIG. 2, a refrigerator
100 comprises a door 101 and a cabinet 102. The door
101 is pivoted to the cabinet 102 and may be opened or
closed relative to the cabinet 102. The cabinet 102 com-
prises a plurality of compartments for storing items.
[0020] A front side of the door 101 is provided with a
handle bar 10, an assist structure is disposed at a top
end of the handle bar 10, the assist structure is located
between the front side of the door 101 and the top end
of the handle bar 10, and the top end of the handle bar
10 is close to the top of the refrigerator 100. The assist
handle comprises a first lever 11, a first rotation shaft 20,
a link 12, a second lever 13 and a second rotation shaft
21, wherein the first lever 11 is disposed at the top end
of the handle bar 10, and preferably, the first lever 11 is
integrally formed with the handle bar 10; an upper end
of the first lever 11 is pivoted to the first rotation shaft 20;
the second lever 13 is arranged opposite to the first lever
11, and the second lever 13 is pivoted to the second
rotation shaft 21; wherein, both ends of the link 12 are
pivoted to a lower end of the first lever 11 and a lower
end of the second lever 13 respectively.

[0021] When the user pulls the handle bar 10 outwards,
the handle bar 10 and the first lever 11 pivot together
around the first rotation shaft 20. At this time, the handle
bar 10 is lifted relative to the door 101, the first lever 11
drives the link 12 to move linearly, and the link 12 drives
the second lever 13 to pivot around the second rotation
shaft 21 so that the upper end of the second lever 13
pushes against a front end of a push rod 50 of the assist
handle to enable the push rod 50 to move along a guide
groove 60, and a distal end of the push rod 50 pushes
against the cabinet 102, thereby opening and the door
101 relative to the cabinet 102. The guide groove 60 runs
through the door 101, and the push rod 50 is inserted in
the guide groove 60.
[0022] When the user pulls the handle bar 10 outwards,
the first lever 11, the link 12 and the second lever 13
pivoted to one another, on the one hand, extend the force
arm acting on the push rod 50, and achieve a force-saving
effect; on the other hand, in the case that the handle bar
10 is long (for example, the handle bar on the door of a
side-by-side refrigerator), the pivotal design of the first
lever 11, the link 12 and the second lever 13 allows the
user to pull the handle bar by a smaller distance and
avoid a phenomenon that the user needs to pull the han-
dle bar with a large force; that is, the assist handle of the
present invention is adapted for a refrigerator with a large
door 101, such as a side-by-side refrigerator.
[0023] In the present invention, a side of the door 101
close to the user is defined as "a front side", and the other
side away from the user is defined as "a rear side"; ends
of the first lever 11 and the second lever 13 close to the
top of the refrigerator 100 are defined "upper ends", and
ends close to a ground plane where the refrigerator 100
is placed are defined as "lower ends"; an end of the push
rod 50 close to the user is defined as a front end, and
the end far away from the user is defined as a distal end.
[0024] Further referring to FIG. 1 and FIG. 2, the assist
handle further comprises a base 30 which is configured
as a box with an open end, and the open end of the box
is engaged with the front side of the door 101. The base
30 has an upper side wall, the upper side wall is perpen-
dicular to the door 101, the first rotation shaft 20 is dis-
posed on a lower surface of the upper side wall, and the
lower surface faces the bottom of the refrigerator 100;
the second rotation shaft 21 is disposed on a surface of
the front side of the door 101; the first rotation shaft 20,
the second rotation shaft21, the first lever 11, the second
lever 13 and the link 12 are respectively received in an
internal space of the base 30.
[0025] In the present embodiment, the link 12 is parallel
and close to the lower side wall of the base 30, and the
lower side wall is opposite to the upper side wall. The
first lever 11 and the second lever 13 are respectively
vertically pivoted to both ends of the link 12, so that the
first lever 11, the link 12 and the second lever 13 form a
U shape accommodated in the internal space of the base
30. Both ends of the link 12 are each provided with a first
pivot structure, the lower end of the first lever 11 and the
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lower end of the second lever 12 are respectively provid-
ed with a second pivot structure, the first pivot structure
is for example one of a pivot hole and a pivot shaft, the
second pivot structure is for example the other of the
pivot hole and the pivot shaft.
[0026] In addition, the lower side wall of the base 30
is provided with an escape hole corresponding to the
handle bar 10, and the handle bar 10 extends out of the
escape hole and is located outside the base 30, wherein
the lower side wall is opposite to the upper side wall.
[0027] Furthermore, the push rod 50 comprises a first
rod body 51 and a second rod body 52. The first rod body
51 and the second rod body 52 are connected to each
other by an elastic member 40. The elastic member 40
is for example a spring. The first rod body 51 is provided
with a first post, the second rod body 52 is provided with
a second post, and the first post is opposite to the second
post. Both ends of the spring are respectively sleeved on
the first post and the second post, wherein the upper end
of the second lever 13 abuts against a proximal end of
the first rod body 51. Preferably, the second lever 13 has
a protrusion which abuts against the proximal end of the
first rod body 51. In other embodiments of the present
invention, the elastic member may further be a metal
elastic piece, elastic silicone, etc.
[0028] In addition, the push rod 50 is inserted in the
guide groove 60, and the proximal end of the first rod
body 51 extends out of the guide groove 60 and protrudes
from the surface of the front side of the door 101, thereby
facilitating the protrusion at the upper end of the second
lever 13 to push against the first rod body 51.
[0029] In the present embodiment, the elastic member
40 provides an elastic force to return the handle bar 10.
Specifically, the handle bar 10 is pulled to raise the handle
bar 10 relative to the door 101. The handle bar 10 drives
the first lever 11 to rotate counterclockwise around the
first rotation shaft 20, the first lever 11 drives the link 12
to move forward horizontally and linearly, the link 12
drives the second lever 12 to rotate counterclockwise
around the second rotation shaft 21 so that the protrusion
at the upper end of the second rotation shaft 21 pushes
against the first rod body 51, the first rod body 51 com-
presses the elastic member 40, the elastic member 40
pushes against the second rod body 52, and the distal
end of the second rod body 52 pushes against the cabinet
102 so that the door 101 is opened; after the door 101 is
opened, the distal end of the second rod body 52 abuts
against the cabinet 102, the force acting upon the handle
bar 10 is removed, the elastic member 40 is no longer
compressed by the first rod body 51 and returns from a
compressed state to an extended state to provide an
elastic force, the elastic force acts on the first rod body
51, the first rod body 51 pushes the second lever 13 so
that the second lever 13 rotates clockwise around the
second rotation shaft 21, the second lever 13 drives the
link 12 to move horizontally and linearly backward, and
the link 12 drives the first lever 11 to rotate clockwise
around the first rotation shaft 20, whereupon the handle

bar 10 returns along with the rotation of the first lever 11.
[0030] FIG. 3 is a cross-sectional view of a refrigerator
having an assist handle in another embodiment of the
present invention; FIG. 4 is an enlarged schematic view
of a region B in FIG. 3. The same reference numerals in
FIG. 3 and FIG. 4 as those in FIG. 1 and FIG. 2 represent
similar elements having similar functions, which will not
be detailed any more.
[0031] As shown in FIG. 3 and FIG. 4, another embod-
iment of the present invention provides a refrigerator 200,
which is different from the refrigerator 100 in that the han-
dle bar 10’ of the refrigerator 200 is a longer rod body
comprising a first handle portion 103 and a second handle
portion 104, and a bottom end of the first handle portion
103 and a top end of the second handle portion 104 are
connected by a connecting structure. The connecting
structure comprises a first connector 1, a second con-
nector 2, a fixed seat 3, a sliding groove 4, a lifting rod 5
and a lifting shaft 6, wherein the fixed seat 3 is disposed
between the handle bar 10’ and the door 101, and the
sliding groove 4 is provided in the interior of the fixed seat
3. In the present embodiment, the sliding groove 4 is a
through hole running through front and rear sides of the
fixed seat 3. The lifting rod 5 is received in the sliding
groove 4, a proximal end of the lifting rod 5 is provided
the lifting shaft 6, the lifting hole at the distal end of the
first connector 1 and the lifting hole at the distal end of
the second connector 2 are respectively pivoted to the
lifting shaft 6, and the first connector 1 and the second
connector 2 pivoted on the on the lifting shaft 6 are ar-
ranged in a V shape. In other embodiments of the present
invention, another lifting hole is provided at the proximal
end of the lifting rod, and the mutual pivoting of the first
connector, the second connector and the lifting rod is
achieved by running another independent lifting shaft
through the lifting hole at distal end of the first connector,
the lifting hole at the distal end of the second connector
and the lifting hole at the proximal end of the lifting rod.
[0032] In addition, the proximal end of the first connec-
tor 1 is connected to the bottom end of the first handle
portion 103, and the proximal end of the second connec-
tor 2 is connected to the top end of the second handle
portion 104.
[0033] In the refrigerator 200, when the user pulls one
of the first handle 103 and the second handle 104, the
first handle portion 103 and the second handle portion
104 are simultaneously pulled. That is, when the user
pulls the first handle portion 103, the first handle portion
103 is lifted toward the front side of the door 101, and
the first connector 1 at the bottom end of the first handle
portion 103 is driven to lift toward the front side of the
door 101, the first connector 1 drives the lifting rod 5 to
move along the sliding groove 4 toward the proximal end
of the sliding groove 4, and at the same time, the second
connector 2 at the top end of the second handle portion
104 is lifted toward the front side of the door 101, and
thereby the second handle portion 104 is driven to lift
toward the front side of the door 101 to realize the linkage
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of the first handle portion 103 and the second handle
portion 104. When the lifting rod 5 moves along the sliding
groove 4 toward the proximal end of the sliding groove
4, an angle between the first connector 1 and the second
connector 2 becomes larger.
[0034] The above connecting structure connects the
first handle portion 103 with the second handle portion
104, so that the first handle portion 103 and the second
handle portion 104 are linked with each other. The user
only needs to pull one of the first handle portion 103 and
the second handle portion 104 with a small force so that
the other of the first handle portion 103 and the second
handle portion 104 is pulled together simultaneously. The
connecting structure is particularly suitable for a side-by-
side refrigerator with a long handle bar.
[0035] In the present embodiment, a longitudinal sec-
tion of the lifting rod 5 is a T-shaped structure, the struc-
ture of the sliding groove 4 is adapted to the structure of
the lifting rod 5, and the lifting shaft 6 is provided at a
proximal end of the T-shaped structure, and a width of
the proximal end of the T-shaped structure is greater than
the width of its distal end.
[0036] Further referring to FIG. 3 and FIG. 4, the re-
frigerator 200 employs an assist structure similar to that
in the refrigerator 100. Reference may be made to the
depictions of the refrigerator 100 for the assist structure.
The difference lies in that the refrigerator 200 uses a pair
of assist structures, namely, two assist structures. The
pair of assist structures are respectively distributed at
opposed top and bottom ends of the handle bar 10’, that
is, one assist structure is provided at the top end of the
first handle portion 103, close to the top of the refrigerator
200; the other assist structure is disposed at the bottom
end of the second handle portion 104, close to the ground
plane where the refrigerator 200 is placed.
[0037] It should be noted that the longer handle bar 10’
in the refrigerator 200 is provided as the first handle por-
tion 103 and the second handle portion 104 that may be
linked with each other, the pair of assist structures are
employed, and the pair of assist structures are provided
at the top end of the first handle portion 103 and the
bottom end of the second handle portion 104, respec-
tively. The user can open the door 101 of the refrigerator
200 by only applying a force that can lift one handle por-
tion of the handle bar 10’. Hence, the assist structure and
the interlinked first handle potion 103 and second handle
portion 104 may jointly achieve a better force-saving ef-
fect.
[0038] In addition, in the refrigerator 200, the handle
bar 10’ is divided into two handle portions (the first handle
portion 103 and the second handle portion 104), but the
handle bar is not limited to this. In other embodiments of
the present invention, the longer handle bar may be di-
vided into a plurality of handle portions according to ac-
tual needs, and the plurality of handle portions are con-
nected to one another through the above connecting
structure, so that the plurality of handle portions are con-
nected with one another by the above connecting struc-

ture so as to interlink with one another.
[0039] In summary, the present invention provides the
assist handle and a refrigerator; the assist structure of
the assist handle employs a plurality of levers and links
which are pivoted to one another; the assist structure, on
the one hand, lengthens a moment arm acting on the
push rod and achieves the force-saving effect; on the
other hand, in the case that the handle bar is long, the
distance by which the user pulls the handle bar is small,
and the phenomenon that the user needs to pull the han-
dle bar with a large force is avoided. In addition, the struc-
ture that the handle bar is set as a plurality of interlinked
handle portions helps achieve a better force-saving ef-
fect.
[0040] It should be understood that although the de-
scription is described according to the embodiments, not
every embodiment only comprises one independent
technical solution, that such a description manner is only
for the sake of clarity, that those skilled in the art should
take the description as an integral part, and that the tech-
nical solutions in the embodiments may be suitably com-
bined to form other embodiments understandable by
those skilled in the art.
[0041] The detailed descriptions set forth above are
merely specific illustrations of feasible embodiments of
the present invention, and are not intended to limit the
scope of protection of the present invention. All equiva-
lent embodiments or modifications that do not depart
from the art spirit of the present invention should fall within
the scope of protection of the present invention.

Claims

1. An assist handle disposed on a front side of a door
of a refrigerator, wherein the assist handle compris-
ing:

a handle bar disposed on the front side of the
door; and
an assist structure disposed between the handle
bar and the door, the assist structure comprises:

a first lever, a lower end of the first lever is
connected to a top end of the handle bar;
a first rotation shaft pivoted to the first lever;
a second lever opposed to the first lever;
a second rotation shaft pivoted to the sec-
ond lever; and
a link disposed between the first lever and
the second lever, both ends of the link being
pivoted to the first lever and the second le-
ver, respectively;
wherein the handle bar is pulled, and the
handle bar drives the first lever to rotate
about the first rotation shaft; the first lever
drives the link to move linearly; the link
drives the second lever to rotate about the
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second rotation shaft.

2. The assist handle according to claim 1, wherein the
assist handle further comprising a base, the base
has an upper side wall, the upper side wall is per-
pendicular to the door, the first rotation shaft is dis-
posed on a lower surface of the upper side wall, and
the lower surface faces the bottom of the refrigerator.

3. The assist handle according to claim 2, wherein the
second rotation shaft is disposed on a surface of the
front side of the door.

4. The assist handle according to claim 1, wherein the
assist handle further comprising a push rod and a
guide groove, the push rod is disposed in the guide
groove, and the guide groove runs through the door;
wherein an upper end of the second level abuts
against a proximal end of the push rod.

5. The assist handle according to claim 4, wherein the
assist handle further comprising an elastic member,
the push rod comprises a first rod body and a second
rod body, the elastic member is disposed between
the first rod body and the second rod body, and both
ends of the elastic member are connected to the first
rod body and the second rod, respectively.

6. The assist handle according to claim 1, wherein the
assist handle further comprising a connecting struc-
ture, the handle bar comprises a first handle portion
and a second handle portion, and the connecting
structure is connected with a bottom end of the first
handle portion and a top end of the second handle
portion.

7. The assist handle according to claim 6, wherein the
connecting structure comprises a first connector and
a second connector, a proximal end of the first con-
nector is connected with the bottom end of the first
handle portion, a proximal end of the second con-
nector is connected with the top end of the second
handle portion, wherein a distal end of the first con-
nector and a distal end of the second connector over-
lap so that the first connector and the second con-
nector form a V-shaped structure.

8. The assist handle according to claim 7, wherein the
assist handle further comprising a fixed seat, a slid-
ing groove, a lifting rod and a lifting shaft, the fixed
seat is disposed between the door and the handle
bar, the sliding groove is provided in the interior of
the fixed seat, the lifting rod is inserted in the sliding
groove, the lifting shaft is disposed at a proximal end
of the lifting rod, and the lifting shaft is pivoted to the
distal end of the first connector and the distal end of
the second connector.

9. The assist handle according to claim 7, wherein the
number of the assist structures is two, one of the
assist structures is disposed between the top end of
the first handle portion and the door, and the other
of the assist structures is disposed between the bot-
tom end of the second handle portion and the door.

10. A refrigerator comprising a door and a cabinet,
wherein the door is provided with an assist handle
which is the assist handle according to any of claims
1-9.
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