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(54) POWER LINE DEVICE AND HOUSEHOLD APPLIANCE

(57) The present invention provides a power supply
line device and a household appliance. The power supply
line device is used to power the household appliance.
The power supply line device comprises a line body, a
plug disposed at one end of the line body, and a line body
fixing structure disposed at the other end of the line body
away from the plug, the line body fixing structure being
used to fix the line body to the household appliance,
wherein the power supply line device further comprises
an environmental parameter identifier which is used to
collect environmental parameters outside the household
appliance. The household appliance comprises the pow-
er supply line device. The power supply line device and
the household appliance are not only simple in structure,
but also collect more accurate environmental parame-
ters.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a power supply
line device and a household appliance.

BACKGROUND

[0002] A refrigerator comprises a cabinet and a door
for operably opening/closing the cabinet, the cabinet is
provided with a temperature sensor for sensing an am-
bient temperature, the ambient temperature sensed by
the temperature sensor is transferred to a control system,
then the control system transfers a corresponding control
instruction to a refrigeration system according to the am-
bient temperature, and the refrigeration system performs
corresponding refrigeration according to a different con-
trol instruction. Usually, a signal line needs to be sepa-
rately led out from the interior of the cabinet, and the
temperature sensor is connected to an end of the signal
line and disposed on the cabinet. Such an arrangement
makes the structure very complicated, and the installa-
tion inconvenient. Furthermore, as being affected by the
cabinet, the temperature sensed by the temperature sen-
sor is not close to the ambient temperature, so that the
control of the refrigeration of the refrigerator cannot be
regulated completely according to the ambient temper-
ature such that the refrigerator is not energy-saving
enough.

SUMMARY

[0003] An object of the present invention is to provide
a power supply line device and a household appliance,
which are not only simple in structure, but also collect
more accurate environmental parameters.
[0004] To achieve one of the above objects, an em-
bodiment of the present invention provides a power sup-
ply line device for powering a household appliance. The
power supply line device comprises a line body, a plug
disposed at one end of the line body, and a line body
fixing structure disposed at the other end of the line body
away from the plug, wherein the line body fixing structure
is used to fix the line body to the household appliance,
wherein the power supply line device further comprises
an environmental parameter identifier which is used to
collect environmental parameters outside the household
appliance.
[0005] As a further improvement of the embodiment of
the present invention, the environmental parameter iden-
tifier is disposed on the line body.
[0006] As a further improvement of the embodiment of
the present invention, the environmental parameter iden-
tifier is disposed adjacent to the plug.
[0007] As a further improvement of the embodiment of
the present invention, the environmental parameter iden-
tifier is disposed adjacent to the line body fixing structure.

[0008] As a further improvement of the embodiment of
the present invention, the environmental parameter iden-
tifier is detachably disposed on the line body.
[0009] As a further improvement of the embodiment of
the present invention, the line body is provided with an
accommodating space, and the line body is provided with
a signal interface; when the environmental parameter
identifier is mounted in the accommodating space, the
environmental parameter identifier is interfaced with the
signal interface to perform signal transmission.
[0010] As a further improvement of the embodiment of
the present invention, the power supply line device fur-
ther comprises a signal line, an end of the signal line is
provided with the environmental parameter identifier, and
the signal line is connected to the line body fixing struc-
ture.
[0011] As a further improvement of the embodiment of
the present invention, the environmental parameter iden-
tifier comprises a temperature sensor.
[0012] As a further improvement of the embodiment of
the present invention, the environmental parameter iden-
tifier comprises a humidity sensor.
[0013] To achieve one of the above objects, an em-
bodiment of the present invention further provides a
household appliance comprising a cabinet and the power
supply line device according to any of the above technical
solutions, the line body fixing structure is fixed to the cab-
inet, and the environmental parameter identifier is locat-
ed outside the cabinet.
[0014] As compared with the prior art, the present in-
vention has the following advantageous effects: since
the power supply line device for power supply is provided
with the environmental parameter identifier which may
collect environmental parameters such as ambient tem-
perature and/or ambient humidity, it is unnecessary to
separately provide corresponding signal lines and the
environmental parameter identifier and mounting struc-
tures, which makes the structure simpler and convenient
to mount. In addition, the collected environmental param-
eters are more accurate.
[0015] An object of the present invention is to further
provide a power supply line device and a household ap-
pliance, which are not only simple in structure, but also
collect more accurate environmental parameters.
[0016] To achieve one of the above objects, an em-
bodiment of the present invention provides a power sup-
ply line device for powering a household appliance. The
power supply line device comprises a line body, a plug
disposed at one end of the line body, and a line body
fixing structure disposed at the other end of the line body
away from the plug, wherein the line body fixing structure
is used to fix the line body to the household appliance,
wherein the power supply line device further comprises
an environmental parameter identifier which is disposed
undetachably and used to collect environmental param-
eters outside the household appliance.
[0017] As a further improvement of the embodiment of
the present invention, the line body comprises a power
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supply lead wire and a protective sleeve wrapping the
power supply lead wire, and the environmental parame-
ter identifier is wrapped in the protective sleeve.
[0018] As a further improvement of the embodiment of
the present invention, the environmental parameter iden-
tifier is disposed adjacent to the plug.
[0019] As a further improvement of the embodiment of
the present invention, the environmental parameter iden-
tifier is disposed adjacent to the line body fixing structure.
[0020] As a further improvement of the embodiment of
the present invention, the power supply line device fur-
ther comprises a signal line, an end of the signal line is
provided with the environmental parameter identifier, and
the signal line is connected to the line body fixing struc-
ture.
[0021] As a further improvement of the embodiment of
the present invention, a seat body is disposed at an end
of the signal line, the environmental parameter identifier
is fixedly disposed on the seat body, and the seat body
is fixed on the household appliance.
[0022] As a further improvement of the embodiment of
the present invention, the environmental parameter iden-
tifier comprises a temperature sensor and/or a humidity
sensor.
[0023] To achieve one of the above objects, another
embodiment of the present invention further provides a
household appliance comprising a cabinet and a power
supply line device for powering the household appliance,
the power supply line device comprises a line body, a
plug disposed at one end of the line body, and a line body
fixing structure disposed at the other end of the line body
away from the plug, wherein the line body fixing structure
is used to fix the line body to the household appliance,
wherein the power supply line device further comprises
an environmental parameter identifier which is disposed
undetachably and used to collect environmental param-
eters outside the household appliance.
[0024] As a further improvement of the embodiment of
the present invention, the line body comprises a power
supply lead wire and a protective sleeve wrapping the
power supply lead wire, and the environmental parame-
ter identifier is wrapped in the protective sleeve.
[0025] As a further improvement of the embodiment of
the present invention, the power supply line device fur-
ther comprises a signal line, an end of the signal line is
provided with the environmental parameter identifier, and
the signal line is connected to the line body fixing struc-
ture and extends into the cabinet.
[0026] As compared with the prior art, the present in-
vention has the following advantageous effects: since
the power supply line device for power supply is provided
with the environmental parameter identifier which may
collect environmental parameters such as ambient tem-
perature and/or ambient humidity, it is unnecessary to
separately provide corresponding signal lines and envi-
ronmental parameter identifier and mounting structures,
which makes the structure simpler and convenient to
mount. In addition, the collected environmental parame-

ters are more accurate.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027]

FIG. 1 is a perspective view of a power supply line
device in a first embodiment of the present invention;
FIG. 2 is a front view of the power supply line device
in FIG. 1;
FIG. 3 is a partially-enlarged view of location A in
FIG. 1;
FIG. 4 is a partially-enlarged view of location B in
FIG. 2;
FIG. 5 is a top view of the power supply line device
in FIG. 1;
FIG. 6 is a perspective view of a power supply line
device in a second embodiment of the present in-
vention;
FIG. 7 is a front view of the power supply line device
in FIG. 6;
FIG. 8 is a perspective view of a power supply line
device in a third embodiment of the present inven-
tion;
FIG. 9 is a front view of the power supply line device
in FIG. 8;
FIG. 10 is a perspective view of a power supply line
device in a fourth embodiment of the present inven-
tion;
FIG. 11 is a front view of the power supply line device
in FIG. 10;
FIG. 12 is a perspective view of a power supply line
device in a fifth embodiment of the present invention;
FIG. 13 is a front view of the power supply line device
in FIG. 12;
FIG. 14 is a perspective view of a power supply line
device in a sixth embodiment of the present inven-
tion;
FIG. 15 is a partially-enlarged view of location C in
FIG. 14;
FIG. 16 is a left view of the power supply line device
of FIG. 14.

DETAILED DESCRIPTION

[0028] The present invention will be described in detail
in conjunction with embodiments shown in the figures.
However, the embodiments are not intended to limit the
present invention. Structural, methodogical or function
variations made by those having ordinary skill in the art
according to these embodiments are all comprised in the
protection scope of the present invention.
[0029] In the description of specific embodiments of
the present invention, terms indicating orientational or
positional relationship such as "up", "down", "front",
"rear", "left", "right", "vertical", "horizontal", "bottom", "in"
and "out" is orientational or positional relationship based
on what is shown in the figures, or the terms are used to
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describe mutual positional relationship of components in
the vertical, perpendicular or gravitational direction, and
the vertical direction refers to the up-down direction of
the paper shown in the figures; "in" and "out" usually refer
to the inside and outside of the cavity relative to the cavity.
[0030] As shown in FIG. 1 through FIG. 5, a first em-
bodiment of the present invention discloses a household
appliance, and the household appliance in the present
embodiment may be any household appliance that needs
a power supply line device 20, for example, a refrigerator,
a freezer, a washing machine, an air conditioner, micro-
wave or oven etc. Preferably, the household appliance
is any type of smart/intelligent household appliance. Spe-
cifically, the household appliance is a refrigerator in the
present embodiment.
[0031] The household appliance comprises a cabinet
having a chamber, and the chamber may be divided into
different numbers of compartments as needed. The
present invention further discloses a power supply line
device 20 for powering the household appliance. One
end of the power supply line device 20 extends into the
cabinet, and the other end of the power supply line device
20 is connected to an external power supply.
[0032] The power supply line device 20 comprises a
line body 22, a plug 24 disposed at one end of the line
body 22, and a line body fixing structure 26 disposed at
the other end of the line body 22 away from the plug 24,
wherein the line body fixing structure 26 is used to fix the
line body 22 to the household appliance. Specifically, the
line body fixing structure 26 is used to fix the line body
22 to the cabinet of the household appliance.
[0033] The power supply line device 20 further com-
prises an environmental parameter identifier 28 which is
used to collect environmental parameters outside the
household appliance. The refrigerator further comprises
a control system and a refrigeration system connected
with the control system. The environmental parameters
collected by the environmental parameter identifier 28
are transmitted to the control system, and the control
system receives and analyzes the environmental param-
eters, and then generates corresponding control instruc-
tions according to different environmental parameters.
The above control instructions are transmitted to the re-
frigeration system, and the refrigeration system performs
corresponding refrigeration or other operations accord-
ing to different control instructions.
[0034] In the preferred embodiment, since the power
supply line device 20 for power supply is provided with
the environmental parameter identifier 28 which may col-
lect environmental parameters such as ambient temper-
ature and/or ambient humidity, it is unnecessary to sep-
arately provide corresponding signal lines and the envi-
ronmental parameter identifier 28 and corresponding
mounting structures, which makes the structure simpler
and convenient to mount. In addition, the environmental
parameter identifier 28 is not affected by the temperature
of the cabinet, and the collected environmental parame-
ters really reflect the environment outside the cabinet, so

that the collected environmental parameters are more
accurate. As a result, the control system can perform
specific control better according to the external environ-
ment.
[0035] The line body fixing structure 26 is fixed to the
cabinet, and the environmental parameter identifier 28
is located outside the cabinet. Usually, a fixing hole is
provided on the cabinet, and the line body 22 passes
through the fixing hole. In order to make the affixation of
the line body 22 firmer, part of the line body fixing struc-
ture 26 may extend into the fixing hole. Certainly, the line
body fixing structure 26 may also be arranged to be com-
pletely located outside the fixing hole. A detachable fas-
tening structure such as a bolt may be used to fix the line
body fixing structure 26 to the cabinet. Certainly, the line
body fixing structure 26 may also be adhered to the out-
side of the cabinet by using an adhesive. The term "de-
tachable" usually means detaching a corresponding
structure with or without a tool without damaging the com-
ponent.
[0036] Furthermore, the environmental parameter
identifier 28 is disposed on the line body 22. Specifically,
the environmental parameter identifier 28 is disposed ad-
jacent to the plug 24. Such an arrangement makes the
environmental parameter identifier 28 farther away from
the cabinet, and the collected environmental parameters
are more accurate. The environmental parameter iden-
tifier 28 comprises a temperature sensor and/or a humid-
ity sensor. That is to say, the environmental parameter
identifier 28 may be configured to include only one sensor
for collecting one parameter, or configured to include a
plurality of sensors for collecting two or more parameters.
[0037] The environmental parameter identifier 28 is
detachably disposed on the line body 22. Certainly, the
environmental parameter identifier 28 may also be inte-
grally integrated into the power supply line device 20,
i.e., the environmental parameter identifier 28 is set to
be non-detachable, which will be described in detail in
the following embodiments. Here, the term "non-detach-
able" here means that the environmental parameter iden-
tifier 28 cannot be detached with or without a tool without
damaging the power supply line device 20, that is to say,
the power supply line device 20 must be damaged if the
environmental parameter identifier 28 is detached.
[0038] The line body 22 is provided with an accommo-
dating space, and the environmental parameter identifier
28 is accommodated in the accommodating space. Fur-
thermore, the line body 22 is provided with a signal in-
terface. When the environmental parameter identifier 28
is mounted in the accommodating space, the environ-
mental parameter identifier 28 is interfaced with the sig-
nal interface to perform signal transmission. Further-
more, for the sake of safety and reliability, the line body
22 is provided with a cover body 30 for at least partially
covering the environmental parameter identifier 28. The
cover body 30 can be opened when the environmental
parameter identifier 28 needs to be replaced, and the
cover body 30 may cover the environmental parameter
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identifier 28 again after the replacement of the environ-
mental parameter identifier 28 is completed. In the pre-
ferred embodiment, when the cover body 30 is opened,
the cover body 30 is completely detached from the line
body 22, that is, the cover body 30 is completely sepa-
rated from the line body 22. After the environmental pa-
rameter identifier 28 is replaced duly, the cover body 30
may be mounted on the line body 22 again. Certainly,
the cover body 30 may also be configured in a way that
the cover body 30 is not separated from the line body 22
when the cover body 30 is opened, the cover body 30
has an open state and a closed state, and the cover body
30 may be operated to be movable between the open
state and the closed state. When the cover body 30 is
moved to the open state, the environmental parameter
identifier 28 may be replaced. After the replacement is
completed, the cover body 30 may be operated to move
to the closed state. Preferably, the cover body 30 may
be operatively rotated between the open state and the
closed state, to achieve the transition between the open
state and the closed state.
[0039] Furthermore, the cover body 30 is snap-con-
nected to the line body 22, the cover body 30 is an injec-
tion-molded member, the cover body 30 has a raised
snap-fitting portion, and the cover body 30 is snap-fitted
to the line body 22 by utilizing certain elasticity of the
cover body 30 as the injection-molded member. In addi-
tion, in order to make the environmental parameter iden-
tifier 28 more sensitive and the collected parameters
more accurate, the cover body 30 is provided with a plu-
rality of through holes 32. Specifically, the plurality of
through holes 32 are arranged at an interval in an exten-
sion direction of the line body 22.
[0040] The power supply line device 20 further com-
prises a signal connector 34, the signal connector 34 and
the environmental parameter identifier 28 are located on
both sides of the line body fixing structure 26, the envi-
ronmental parameter identifier 28 is electrically connect-
ed to the signal connector 34, and the signal connector
34 is pluggably connected to the control system. The
power supply line device 20 further comprises a positive
terminal 36, a negative terminal 38 and a neutral terminal
40.
[0041] FIG. 6 to FIG. 7 illustrate a second embodiment
of the present invention. The second embodiment differs
from the first embodiment in the specific position of an
environmental parameter identifier 42.
[0042] In the embodiment, the environmental param-
eter identifier 42 is disposed adjacent to a line body fixing
structure 44. The environmental parameter identifier 42
is also detachably disposed on a line body 46, and pro-
vided with a cover body 48 covering the environmental
parameter identifier. The fixing manner of the cover body
48 is the same as the fixing manner in the first embodi-
ment, and will not be described in detail any more here.
[0043] As shown in FIG. 8 to FIG. 9, a third embodiment
of the present invention is different from the first embod-
iment in that the environmental parameter identifier 50

is set to be non-detachable.
[0044] In this embodiment, the environmental param-
eter identifier 50 is set to be non-detachable, i.e., the
environmental parameter identifier 50 cannot be de-
tached without damaging all the parts.
[0045] Specifically, the line body 52 comprises a power
supply lead wire and a protective sleeve wrapping the
power supply lead wire, and the environmental parame-
ter identifier 50 is wrapped in the protective sleeve. The
protective sleeve extends in an extension direction of the
power supply lead wire and completely wraps the power
supply lead wire, so the environmental parameter iden-
tifier 50 cannot be detached. Furthermore, the environ-
mental parameter identifier 50 is disposed adjacent to
the plug 54. Other configurations are the same as those
in the first embodiment, and will not be described in detail
any more here.
[0046] FIG. 10 to FIG. 11 illustrate a fourth embodiment
of the present invention. The fourth embodiment is the
same as the third embodiment in that the environmental
parameter identifier 56 is also set to be non-detachable,
and the environmental parameter identifier 56 is wrapped
in the protective sleeve. The fourth embodiment differs
from the third embodiment in the specific position of the
environmental parameter identifier 56. In the embodi-
ment, the environmental parameter identifier 56 is dis-
posed adjacent to the line body fixing structure 58.
[0047] FIG. 12 to FIG. 13 illustrate a fifth embodiment
of the present invention. In the embodiment, the power
supply line device further comprises a signal line 60, an
end of the signal line 60 is provided with an environmental
parameter identifier 62, and the signal line 60 is connect-
ed to the line body fixing structure 64, and the signal line
60 extends in the cabinet. In addition, the signal wire 60
and the line body 66 pass through the same end of the
line body fixing structure 64, and then pass through the
line body fixing structure 64 out of the other end of the
line body fixing structure 64 and are integrated together.
[0048] The environmental parameter identifier 62 may
be set to be detachable or non-detachable. In this em-
bodiment, a seat body 68 is disposed at an end of the
signal line 60, the environmental parameter identifier 62
is fixedly disposed on the seat body 68, and the seat
body 68 is fixed on the household appliance. Specifically,
the environmental parameter identifier 62 is integrally in-
tegrated into the seat body 68 and cannot be detached.
Additionally, the environmental parameter identifier 62
comprises a temperature sensor for collecting an ambi-
ent temperature. Certainly, the environmental parameter
identifier 62 may also be configured to comprise a hu-
midity sensor for collecting environmental humidity.
[0049] The seat body 68 is detachably fixed to the
household appliance by using a fastener such as a bolt,
and the seat body 68 may be fixed to different positions
on the outside the household appliance according to spe-
cific needs. Certainly, the seat body 68 may also be fixed
on the household appliance by adhesion with an adhe-
sive.
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[0050] FIG. 14 through FIG. 16 illustrate a sixth em-
bodiment of the present invention. The sixth embodiment
differs from the fifth embodiment in that in this embodi-
ment, an environmental parameter identifier 70 compris-
es both a temperature sensor 72 as well as a humidity
sensor 74. Other configurations are the same as those
in the fifth embodiment, and will not be described in detail
any more here.
[0051] 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.
[0052] 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. A power supply line device for powering a household
appliance, the power supply line device comprising
a line body, a plug disposed at one end of the line
body, and a line body fixing structure disposed at the
other end of the line body away from the plug, the
line body fixing structure being used to fix the line
body to the household appliance, wherein the power
supply line device further comprises an environmen-
tal parameter identifier which is used to collect envi-
ronmental parameters outside the household appli-
ance.

2. The power supply line device according to claim 1,
wherein the environmental parameter identifier is
disposed on the line body.

3. The power supply line device according to claim 2,
wherein the environmental parameter identifier is
disposed adjacent to the plug.

4. The power supply line device according to claim 2,
wherein the environmental parameter identifier is
disposed adjacent to the line body fixing structure.

5. The power supply line device according to claim 2,
wherein the environmental parameter identifier is de-
tachably disposed on the line body.

6. The power supply line device according to claim 5,
wherein the line body is provided with an accommo-

dating space, and the line body is provided with a
signal interface; when the environmental parameter
identifier is mounted in the accommodating space,
the environmental parameter identifier is interfaced
with the signal interface to perform signal transmis-
sion.

7. The power supply line device according to claim 1,
the power supply line device further comprises a sig-
nal line, an end of the signal line is provided with the
environmental parameter identifier, and the signal
line is connected to the line body fixing structure.

8. The power supply line device according to claim 1,
wherein the environmental parameter identifier com-
prises a temperature sensor.

9. The power supply line device according to claim 1,
wherein the environmental parameter identifier com-
prises a humidity sensor.

10. A household appliance, wherein the household com-
prising a cabinet and the power supply line device
according to any of claims 1-9, the line body fixing
structure is fixed to the cabinet, and the environmen-
tal parameter identifier is located outside the cabinet.
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