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(54) Cooling appliance

(57) A cooling appliance is provided, which includes
aheat-insulating housing (2) having a heat-insulating lay-
er; a receiving member (3) embedded in the heat-insu-
lating layer, where the receiving member (3) has a re-

ceiving space (33) and a insertion hole (34); and an elec-
trical connector (17), inserting through the insertion hole
(34) and extending into the receiving space (33). Accord-
ing to the present invention, the electrical connector (17)
is fixed in the receiving member (3).
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Description
BACKGROUND OF THE INVENTION
Field of the Invention

[0001] The present invention relates to a cooling ap-
pliance, and more particularly to a household or commer-
cial cooling appliance.

Related Art

[0002] US8,033,623B2 discloses a refrigerator, which
includes a cabinet and a door connected to the cabinet
through a hinge. A receiving member is disposed on the
top of the cabinet to receive cables. The receiving mem-
ber has a cabinet-side insertion hole and a door-side in-
sertion hole for respectively guiding a cable from the cab-
inet and a cable from the door. Ends of the cabinet-side
cable and the door-side cable are respectively connected
to a corresponding electrical connector. By connecting
of the pair of electrical connectors, the cabinet-side cable
is electrically connected to the door-side cable. After
passing through the corresponding insertion hole, the
electrical connector is movably located in an accommo-
dating space of the receiving member. In a foaming proc-
ess of the refrigerator, the electrical connector may move
outside the receiving member and is damaged by a foam-
ing mold, which affects the foaming quality of the refrig-
erator and accordingly the manufacturing cost of the re-
frigerator increases.

SUMMARY OF THE INVENTION

[0003] An objective of the present invention is to pro-
vide a cooling appliance which can facilitate manufacture
thereof.

[0004] Hence, an aspect of the present invention re-
lates to a cooling appliance, including: a heat-insulating
housing having a heat-insulating layer; a receiving mem-
ber embedded in the heat-insulating layer, the receiving
member having a receiving space and an insertion hole;
and an electrical connector, passing through the insertion
hole and extending into the receiving space, where the
electrical connector is fixed in the receiving member.
[0005] Therefore, in a process of forming the heat-in-
sulating layer, the electrical connector can be maintained
at a preset position, instead of moving outside the receiv-
ing member to affect the manufacturing of the cooling
appliance, so that a cooling appliance which is easy to
manufacture can be obtained at lower cost.

[0006] Other individual characteristics or characteris-
tics combined with others to serve as features of the
present invention are illustrated in the appended claims.
[0007] According to a preferred embodiment of the
present invention, the electrical connector is hold in the
insertion hole, which not only reduces the occupied
space of the electrical connector in the receiving space,
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but also facilitates the fixing of the electrical connector.
[0008] According to a preferred embodiment of the
present invention, the insertion hole has a shape and a
size substantially corresponding to an external contour
of the electrical connector. Therefore, itis possible to limit
the movement of the electrical connector in at least one
direction through the insertion hole.

[0009] According to a preferred embodiment of the
present invention, the depth of the insertion hole is larger
than the thickness of a wall where the insertion hole is
located.

[0010] According to a preferred embodiment of the
presentinvention, the receiving member includes at least
one stopper located in the receiving space, and the stop-
per is abut against a front end of the electrical connector
to stop the electrical connector from moving more further
in an insertion direction of the electrical connector.
[0011] According to a preferred embodiment of the
present invention, the electrical connector includes an
mating surface for mating with a mating connector, and
in the insertion direction, the stopper and the mating su-
face are not overlapped. Therefore, the stopper may not
affect the mating connector from connecting with the
electrical connector.

[0012] According to a preferred embodiment of the
present invention, the stopper is pressed against a side
surface of the electrical connector, and in a direction op-
posite to the insertion direction, the side surface slants
outwardly.

[0013] According to a preferred embodiment of the
presentinvention, the electrical connector includes a pair
of elastic pieces connected to a corresponding side at a
front end thereof, and the stopper is butted against the
elastic pieces.

[0014] According to a preferred embodiment of the
present invention, the stopper is flaky and perpendicular
to the insertion direction of the electrical connector.
[0015] According to a preferred embodiment of the
presentinvention, the electrical connector includes a pair
of elastic pieces, a free end of each elastic piece is butted
against the wall disposed with the insertion hole of the
receiving member, so as to stop the electrical connector
from moving in the direction opposite to the insertion di-
rection.

[0016] According to a preferred embodiment of the
present invention, the housing includes a cabinet and a
door connected to the cabinet, the cabinet has a cabi-
net-side cable connected to the electrical connector, the
door has a door-side cable, and the cabinet-side cable
and the door-side cable are connected in the receiving
space through the electrical connector and an abutting
electrical connector.

[0017] According to a preferred embodiment of the
presentinvention, the cooling appliance includes a hinge
connected to the cabinet and the door and a lid used to
cover the hinge and the receiving member.

[0018] The construction of the invention, however, to-
gether with additional objects and advantages thereof
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will be best understood from the following description of
specific embodiments when read in connection with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] As a part of the specification and for further un-
derstanding of the present invention, the accompanying
drawings are used to explain the exemplary embodi-
ments of the present invention, and are used to describe
the principle of the present invention together with the
specification.

FIG. 1 is a schematic partial three-dimensional view
of a cooling appliance according to a preferred em-
bodiment of the present invention;

FIG. 2 is a schematic exploded view of an upper
hinge unit of the cooling appliance according to a
preferred embodiment of the present invention;

FIG. 3 is athree-dimensional view before a receiving
member and an electrical connector are assembled
according to a preferred embodiment of the present
invention; and

FIG. 4 is athree-dimensional view after the receiving
member and the electrical connector are assembled
according to a preferred embodiment of the present
invention.

DETAILED DESCRIPTION OF THE INVENTION

[0020] Firstly referring to FIG. 1 and FIG. 2, a cooling
appliance 1 includes a cabinet 2 for defining at least one
heat-insulated storage chamber (not shown) and a door
13 connected to a front end of the cabinet 2 to close the
corresponding storage chamber. The cabinet 2 and the
door 13 both have a heat-insulating layer (not shown),
to reduce heat exchange of the interior of the storage
chamber with the outside. The heat-insulating layer may
be formed in a foaming process. The cabinet 2 and the
door 13 together form a heat-insulating housing of the
cooling appliance 1.

[0021] Thedoor 13is pivotally connected to the cabinet
2, and is rotatable about a longitudinal axis. An upper
end of the door 13 is connected to the cabinet 2 through
an upper hinge 14.

[0022] An end of the upper hinge 14 is connected in
the door 13. Specifically, a hinge axial portion 27 of the
upper hinge 14 is inserted into a hinge hole 26 on the
door 13. The other end of the upper hinge 14 is plate-like,
and is fixed on the cabinet 2.

[0023] Thecabinet2isdisposedwitharecessed space
6 depressed from the housing on the top wall thereof.
The recessed space 6 has an opening (not shown) facing
the top side of the cabinet 2. The upper hinge 14 is fixed
in the recessed space 6, and a front end thereof extends
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to the door 13.

[0024] The cooling appliance 1 includes a main control
unit 22 located in the cabinet 2 and a displaying and/or
operating unit 23 located in the door 13. The cooling ap-
pliance 1 further includes a transfer line connected be-
tween the main control unit 22 and the displaying and/or
operating unit 23 to transfer power from the main control
unit 22 to the displaying and/or operating unit 23 and
transmit signals there-between.

[0025] The transfer line includes a cabinet-side cable
15 extending from the main control unit 22 into the re-
cessed space 6 and a door-side cable 16 extending from
the displaying and/or operating unit 23 into the recessed
space 6. Ends of the cabinet-side cable 15 and the door-
side cable 16 are respectively connected to a cabinet-
side connector 17 and a door-side connector (not
shown). The cabinet-side connector 17 and the door-side
connector are connected in the recessed space 6 so as
to make the cabinet-side cable 15 electrically connected
to the door-side cable 16.

[0026] The cabinet-side connector 17 includes a con-
nector housing 170 and several conductor terminals (not
shown) fixed in the connector housing 170. The connec-
torhousing 170 has several terminal holes 171 to respec-
tively accommodate a corresponding conductor terminal.
[0027] The conductor terminals are connected to the
cabinet-side cable 15. Similarly, the door-side connector
also has a connector housing and several conductor ter-
minals connected to the door-side cable 16. Through
connecting between the conductor terminals of the cab-
inet-side connector 17 and the door-side connector, the
cabinet-side cable 15 is electrically connected to the
door-side cable 16.

[0028] In this embodiment, two cabinet-side connec-
tors 17 are provided, and correspondingly, two door-side
connectors are provided. The two cabinet-side connec-
tors 17 are arranged up and down, but have different
transverse width and longitudinal height. It should be un-
derstood that, the number and specific construction of
the electrical connector should not be limited in the
present invention.

[0029] Referring to FIG. 2, the recessed space 6 in-
cludes a front portion 61 and a rear portion that is deeper
than the front portion 61. The upper hinge 14 is accom-
modated in and is immovably fixed in the front portion 61.
[0030] The cabinet-side connector 17 and the
door-side electrical connector are at least partially ac-
commodated in the rear portion of the recessed space
6. According to a preferred embodiment of the present
invention, the rear portion of the recessed space 6 is
formed by a receiving member 3 fixed in the cabinet 2.
[0031] ReferringtoFIG.2toFIG.4,thereceiving mem-
ber 3 is substantially box-like with an opening facing up-
wards. The receiving member 3 includes a base wall 31,
a surrounding wall 32 connected to the base wall 31 and
extending upwards, and a receiving space 33 enclosed
by the base wall 31 and the surrounding wall 32. The
receiving space 33 forms the rear portion of the recessed
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space 6.

[0032] The receiving member 3 includes a flange 35
bent outwards from the surrounding wall 32 and a groove
36 located on an upper end of the surrounding wall 32
and surrounding the receiving space 33. The receiving
member 3 is connected to a housing 4 of the cabinet 2
before the foaming process of the cabinet 2 is implement-
ed. Specifically, when the receiving member 3 is con-
nected to the housing 4, the flange 35 is attached to an
inner side of the housing 4, and the housing 4 has a
connecting flange (not shown) inserted into the groove
36. After the foaming process is finished, the receiving
member 3 is closely joined to the inner side of the housing
4 and the heat-insulating layer, and is embedded in the
cabinet 2 in an undetachable manner.

[0033] The receiving member 3 has a pair of insertion
holes 34 for communicating the interior of the receiving
space 33 with the outside. The insertion holes 34 may
be formed on the surrounding wall 32. It should be un-
derstood that, according to the design requirement, the
insertion holes 34 may also be formed on the base wall
31.

[0034] Each cabinet-side connector 17 extends into
the receiving space 33 from the receiving member 3
through the corresponding insertion hole 34. The inser-
tion hole 34 penetrates the surrounding wall 32. In this
embodiment, a part of the insertion hole 34 also protrudes
outwards from an outer side of the surrounding wall 32,
so that the length of the insertion hole 34 in an insertion
direction is larger than the thickness of the surrounding
wall 32.

[0035] According to the present invention, the cabi-
net-side connector 17 is fixed on the receiving member
3. A fixing mode between the cabinet-side connector 17
and the receiving member 3 according to a preferred em-
bodiment of the present invention is illustrated in detail
below.

[0036] The connector housing 170 of each cabi-
net-side connector 17 includes a pair of elastic pieces
172 connected to a corresponding side of a front end of
the cabinet-side connector 17 (an end that contacts with
the door-side connector) and extending backwards. The
elastic piece 172 extends outwards from front to back,
and has an inclined surface 173 that slants outwardly. A
free end of the elastic piece 172 is bent inwards.
[0037] Each insertion hole 34 has a shape and a size
substantially corresponding to an external contour of the
cabinet-side connector 17. Specifically, the transverse
dimension of the insertion hole 34 is set to enable the
connector housing 170 to enter after the elastic pieces
172 are extruded inwards. After the elastic pieces 172
penetrate from the insertion hole 34, the distance be-
tween the ends of the pair of elastic pieces 172 that re-
store to their natural states is larger than the transverse
dimension of the insertion hole 34, so that the elastic
pieces can be butted against the inner side of the sur-
rounding wall 32, to prevent the cabinet-side connector
17 from moving out of the insertion hole 34. The longitu-
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dinal dimension of the insertion hole 34 is slightly larger
than that of the connector housing 170, so as to limit the
movement of the connector housing 170 in the longitu-
dinal direction.

[0038] The receiving member 3 includes a pair of stop-
pers 18 located opposite to each other in the receiving
space 33. In an embodiment, the stopper 18 has a shape
like a plate and is perpendicular to the insertion direction
of the cabinet-side connector 17.

[0039] The distance between the stopper 18 and an
inner end ofthe insertion hole 34 is smallerthan the length
of the connector housing 170. When the cabinet-side
connector 17 extends into the receiving space 33, the
front end of the connector housing 170 is abut against
the stopper 18, so that the connector housing 170 is
stopped from moving more further in the insertion direc-
tion. A part of the connector housing 170 is exposed in
the receiving space 33, and the remaining part thereof
is maintained in the insertion hole 34. Preferably, the rear
end of the connector housing 170 does not exceed that
of the insertion hole 34.

[0040] The stopper 18 presses against a side surface
of the corresponding elastic piece 172, so that in the in-
sertion direction of the cabinet-side connector 17, the
stopper 18 is not overlapped with a mating surface 174
(in this embodiment, a front surface) of the connector
housing 170 that contacts with the door-side connector.
[0041] The stopper 18 is pressed against the incline
surface 173 of the elastic piece 172 that is inclined out-
wardly, which limits the movement of the connector hous-
ing 170 in the transverse direction and the insertion di-
rection.

[0042] In an embodiment, the receiving member 3
stops the two cabinet-side connectors 17 from moving
forwards or moving from left to right by using the pair of
stoppers 18. Since the two cabinet-side connectors 17
have different width, the stoppers 18 are correspondingly
step-like in a gap between the two cabinet-side connec-
tors 17.

[0043] The cooling appliance 1 includes a hinge lid 8
for a user to close the recessed space 6. The hinge lid 8
extends from the cabinet 2 to above the door 13, so as
to shield the upper hinge 14 and the receiving member 3.
[0044] According to the embodiment of the present in-
vention, the cabinet-side connector 17 is fixed in the re-
ceiving member 3 through a fixing structure provided by
the receiving member 3, so that the cabinet-side connec-
tor 17 is prevented from moving outside the receiving
space 33 to cause damages during the foaming process
of the cabinet 2.

[0045] In the above embodiment, the receiving mem-
ber 3 is disposed near the upper hinge 14 to accommo-
date the cabinet-side connector 17 and the door-side
connector. It should be understood that, the present in-
vention should not be limited thereto, and other embod-
iments are also available. For example, the present in-
vention is also applicable to an electrical connector for
connecting atleasttwo cables both located on the cabinet
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or door and a receiving member for accommodating such
electrical connectors.

Claims

1.

A cooling appliance (1), comprising:

a heat-insulating housing (2) having a heat-in-
sulating layer;

a receiving member (3) embedded in the heat-
insulating layer, wherein the receiving member
(3) has a receiving space (33) and an insertion
hole (34); and

an electrical connector (17), being inserted
through the insertion hole (34) and extending
into the receiving space (33),

characterized in that, the electrical connector
(17) is fixed in the receiving member (3).

The cooling appliance according to claim 1, charac-
terized in that, the electrical connector (17) is hold
in the insertion hole (34).

The cooling appliance according to claim 2, charac-
terized in that, the insertion hole (34) has a shape
and a size substantially corresponding to an external
contour of the electrical connector (17).

The cooling appliance according to claim 2, charac-
terized in that, the depth of the insertion hole (34)
is larger than the thickness of a wall (32) where the
insertion hole (34) is located.

The cooling appliance according to claim 1, charac-
terized in that, the receiving member (3) comprises
at least one stopper (18) located in the receiving
space (33), and the stopper (18) is abut against a
front end of the electrical connector (17) to stop the
electrical connector (17) from moving more further
in an insertion direction of the electrical connector.

The cooling appliance according to claim 5, charac-
terized in that, the electrical connector (17) com-
prises a mating surface (174) for contacting with a
mating connector, and in the insertion direction, the
stopper (18) and the mating surface (174) are not
overlapped.

The cooling appliance according to claim 5, charac-
terized in that, the stopper (18) is butted against a
side surface (173) of the electrical connector (17),
and in a direction opposite to the insertion direction,
the side surface (173) slants outwardly.

The cooling appliance according to claim 5, 6 or 7,
characterized in that, the electrical connector (17)
comprises a pair of elastic pieces (172) which are
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10.

1.

12.

connected to a corresponding side of the front end
of the electrical connector (17), and the stopper (18)
is pressed against a corresponding elastic pieces
(172).

The cooling appliance according to claim 5, charac-
terized in that, the stopper (18) has a shape of plate,
and is perpendicular to the insertion direction of the
electrical connector (17).

The cooling appliance according to claim 1, charac-
terized in that, the electrical connector (17) com-
prises a pair of elastic pieces (172), a free end of
each of the elastic pieces (172) is abut against a wall
(32) of thereceiving member (13) where the insertion
hole (34) is disposed, so as to stop the electrical
connector (17) from moving in a direction opposite
to an insertion direction of the electrical connector.

The cooling appliance according to any one of above
claims, characterized in that, the housing (2, 13)
comprises a cabinet (2) and a door (13) connected
to the cabinet (2), the cabinet (2) has a cabinet-side
cable (15) connected to the electrical connector (17),
the door (13) has a door-side cable (16), and the
cabinet-side cable (15) and the door-side cable (16)
are connected in the receiving space (33) through
the electrical connector (17) and a mating electrical
connector.

The cooling appliance according to claim 11, com-
prising: a hinge (14) connected to the cabinet (2) and
the door (13) and a lid (8) for covering the hinge (14)
and the receiving member (3).
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