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Description
TECHNICAL FIELD

[0001] The application relates to the technical field of
electrical apparatus, and more particularly to a knob
assembly and an electrical apparatus.

BACKGROUND

[0002] At present, a control panel of most electrical
apparatus such as a washing machine in a market gen-
erally has three areas: a display area, a button and a
knob. Due to the increasing functions of the washing
machine, the operation methods of the washing ma-
chines become increasingly diversified and complex.
Most knobs are ordinary plastic knobs, which are in-
tended to select a procedure and have a single function
and appearance. With the improvement of quality of life
and aesthetic requirements by people, there is a need for
the knobs to improve their functionality, simplify their
operation, and have breakthrough appearances.
[0003] In addition, people have been troubled by the
influence of water entering into the knobs or water vapor
condensation on a circuit and display. Especially for
electrical products such as washing machines, the elec-
trical products are often damaged because water enters
into interiors of the knobs, which results in unnecessary
economic losses.

[0004] CN 210128 379 U is a utility model that belongs
to the technical field of kitchen appliances, especially,
related to a cooking utensil. This document discloses a
knob assembly comprising an assembly member com-
prising a mounting groove and a liquid blocking part, a
display module electrically connected to the control mod-
ule, a knob base connected to the control module, a knob
body arranged on the knob base, the knob body and the
knob base defining a liquid discharging cavity and a liquid
discharging part arranged on the knob base, the liquid
discharging part being in communication with the liquid
discharging cavity and configured to discharge a medium
in the liquid discharging cavity. CN 106 968 085 A relates
to the washing machine technology field, particularly the
knob assembly of a washing machine. WO 2020/083022
A1 relates to the technical field of household appliances,
and in particular relates to a control panel assembly of
household appliances. CN 107 856 498 A relates to the
technical field of automotive electronics, particularly a
kind of automotive air-conditioning controller that is
waterproof. JP HO8 323094 A relates to a washing ma-
chine having a timer attached to an operation panel. CN
205 907 514 U relates to the household electrical appli-
ance field, and especially relates to a kind of control panel
for washing machines. CN 103 98 675 A relates to a kind
of gabarit of the washing machines, in particular the
operating portions such as guidance panel.
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SUMMARY

[0005] Aspects of the invention are set out in the
claims.

[0006] Inthe following, each of the described methods,

apparatuses, embodiments, examples, and aspects,
which do not fully correspond to the invention as defined
in the claims is thus not according to the invention and is,
as well as the whole following description, present for
illustration purposes only or to highlight specific aspects
or features of the claims. Embodiments not falling under
the scope of the claims should be interpreted as exam-
ples useful for understanding the invention.

[0007] The application aims to solve at least one of the
technical problems existing in the related art.

[0008] To this end, a first aspect of the application
provides a knob assembly.

[0009] A second aspect of the application provides an
electrical apparatus.

[0010] The first aspect of the application provides a
knob assembly, which includes an assembly member, a
control module, a display module, a knob base, a knob
body, and a liquid discharging part. The assembly mem-
ber includes a mounting groove and a first liquid blocking
part. The first liquid blocking part is located at an outer
periphery of the mounting groove. The control module is
arranged in the mounting groove. The display module is
electrically connected to the control module. The knob
base is connected to the control module. The knob body
is arranged on the knob base, and is located at an outer
periphery of the control module. The knob body and the
knob base define a liquid discharging cavity. The liquid
discharging part is arranged on the knob base. The liquid
discharging part is in communication with the liquid dis-
charging cavity, and is configured to discharge a medium
in the liquid discharging cavity. The first liquid blocking
partis located between the liquid discharging partand the
mounting groove.

[0011] The knob assembly provided by the application
includes the assembly member, the control module, the
display module, the knob base, the knob body, and the
liquid discharging part. Herein, the assembly member is
provided with the mounting groove, and the control mod-
uleis arranged in the mounting groove, to ensure a stable
mounting of the control module. The display module and
the knob body are electrically connected to the control
module, and the knob body is rotatable relative to the
display module. When the knob assembly is in use, the
knob body may be rotated to select a procedure, and
information such as a procedure parameter or running
status corresponding to the procedure may be displayed
by the display module. In this way, the knob assembly
provided by the application is integrated with control and
display functions. Therefore, the structure of the knob
assembly is novel, the space occupied by the knob
assembly is small, the operation of the knob assembly
is convenient, and the cost of the electrical apparatus to
which the knob assembly is applied may be reduced.
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[0012] Further, after the knob body is mounted on the
knob base, the knob body and the knob base together
define the liquid discharging cavity, and the liquid dis-
charging part in communication with the liquid dischar-
ging cavity is arranged on the knob base. In this way,
during the use of the knob assembly, liquid entering an
interior of the knob assembly first enters into the liquid
discharging cavity, and the liquid inside the liquid dis-
charging cavity may be directly discharged through the
liquid discharging part. In this way, on the one hand, the
liquid is prevented from retaining inside the knob assem-
bly, and the liquid entering the interior of the knob as-
sembly can be discharged in time, which ensures a dry
environment inside the knob assembly. On the other
hand, the liquid entering into the liquid discharging cavity
is prevented from flowing to the display module and the
control module, and the damage of the knob assembly
caused by the entry of water or water mist is prevented.
[0013] Further, the assembly member further includes
the first liquid blocking part, and the first liquid blocking
part is located at the outer periphery of the mounting
groove. In this way, when the assembling of the knob
assembly is completed, the first liquid blocking part is
located between the knob body and the control module,
and blocks the liquid between the knob body and the
control module. Therefore, the external liquid is pre-
vented from entering into the mounting groove and from
coming into contact with the control module, which en-
sures a surrounding environment of the control module,
and prevents the damage of the control module caused
by the entry of the liquid. In addition, the application may
avoid the design of a sealing ring in the related art due to
the design of the first liquid blocking part, which may
ensure that there is no direct contact between the knob
body and the display module, and there is no direct
contact between the knob body and the assembly mem-
ber, and which may ensure the smooth rotation of the
knob body.

[0014] Specifically, the assembly member and the dis-
play module of the knob assembly serve as a fixing
structure of the knob assembly, and the knob body serves
as a rotating structure of the knob assembly. Therefore,
there is a certain gap between the knob body and the
display module, and there is a certain gap between the
knob body and the assembly member, to ensure the
smooth and unobstructed rotation of the knob body.
The knob assembly may be applied to an electrical
apparatus such as a washing machine or alaundry dryer.
A working environment for the electrical apparatus such
as the washing machine or the laundry dryer is generally
a space with heavy humidity, such as a bathroom. It is
easy for the liquid to be dripped onto the display module,
and itis easy for condensed water to be generated on the
knob assembly during the drying of alaundry, which leads
to a risk that the water enters the interior of the knob
assembly.

[0015] Therefore, in the application, the knob base and
the knob body together define the liquid discharging
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cavity, to allow the liquid entering the interior of the knob
assembly to enter into the liquid discharging cavity first.
Therefore, the liquid entering the interior of the knob
assembly is prevented from flowing and spreading in
the interior of the knob assembly. In the application,
the liquid discharging part is arranged on the knob base,
to allow the liquid entering into the liquid discharging
cavity to be discharged from the liquid discharging part.
Therefore, the liquid is prevented from retaining in the
liquid discharging cavity for a long time, which ensures
the dry environment inside the knob assembly, ensures
that the liquid inside the liquid discharging cavity is dis-
charged by the knob assembly in time, and ensures the
service life of the knob assembly.

[0016] In addition, after the control module is mounted
to the mounting groove, the first liquid blocking part may
be located between the knob body and the mounting
groove. Therefore, the first liquid blocking part may play
a good effect of blocking the liquid for the control module
arranged in the mounting groove. In this way, on the one
hand, the liquid on a surface of the knob body is pre-
vented from entering the mounting groove, and on the
other hand, the liquid between the knob body and the
display module is prevented from entering the mounting
groove. Therefore, the effective effect of blocking the
liquid for the mounting groove is realized, a dry environ-
ment inside the mounting groove is ensured, and the
service life of the control module is ensured.

[0017] The knob assembly according to the above
technical solution of the application may further have
the following additional technical features.

[0018] In the above technical solution, the assembly
memberincludes an assembly surface, and the mounting
groove is arranged on the assembly surface. The first
liquid blocking part is connected to a side wall of the
mounting groove, and protrudes from the assembly sur-
face.

[0019] Inthistechnical solution, the assembly member
includes the assembly surface. Herein, the mounting
groove and the first liquid blocking part are arranged
on the assembly surface, the control module is as-
sembled inside the mounting groove, and the knob body
is arranged on a surface of the assembly surface. In
addition, there is a certain distance between the knob
body and the assembly surface. In this way, there is no
direct contact between the knob body that is rotated and
the assembly surface that is fixed, which ensures the
smooth rotation of the knob body.

[0020] In addition, the first liquid blocking part is con-
nected to the side wall of the mounting groove, and
protrudes from the assembly surface. In this way, the
firstliquid blocking part may effectively block the liquid on
a peripheral side of the mounting groove, to prevent the
external liquid from flowing into the mounting groove from
a gap between the assembly surface and the knob body.
In addition, the first liquid blocking part is located between
the knob body and the mounting groove, and the first
liquid blocking part is connected to the side wall of the
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mounting groove, which may effectively reduce a dis-
tance from the knob body to the mounting groove. There-
fore, the structure consisting of the knob body, the display
module and the control module is compact, and the
miniaturization design of the knob assembly is realized.
[0021] According to the present invention, a second
liquid blocking part is arranged on the knob base, and is
located between the firstliquid blocking part and the liquid
discharging part.

[0022] In this technical solution, the knob assembly
further includes the second liquid blocking part. Herein,
the second liquid blocking part is arranged on the knob
base, and is located between the first liquid blocking part
and the knob body. An extension direction of the first
liquid blocking partis different from an extension direction
of the second liquid blocking part. The first liquid blocking
part is arranged on the assembly member, and extends
towards the knob base located above the first liquid
blocking part. The second liquid blocking partis arranged
on the knob base, and extends towards the assembly
member located below the second liquid blocking part. In
this way, the firstliquid blocking part and the second liquid
blocking part with different extending directions are ar-
ranged between the knob body and the mounting groove.
Two waterproof structures may be formed by the coop-
eration of the first liquid blocking part and the second
liquid blocking part. Therefore, the external liquid is pre-
vented from entering into the mounting groove. In parti-
cular, the liquid dripping from the knob body is prevented
from entering into the mounting groove, and the liquid
dripping from the knob body is prevented from entering
into the mounting groove from the gap between the knob
body and the assembly surface.

[0023] Inany one of the above technical solutions, the
liquid discharging part is a liquid discharging channel,
which is formed between the second liquid blocking part
and the knob body.

[0024] In this technical solution, the liquid discharging
partis the liquid discharging channel, which is defined by
the second liquid blocking part and the knob body to-
gether. Theliquid discharging channel has a certain liquid
discharging direction and liquid discharging length.
Therefore, the liquid discharging direction of the liquid
discharging channel may be arranged to allow the liquid
to be discharged by the liquid discharging channel in a
direction away from the display module and the control
module, which prevents the liquid discharged from the
liquid discharging channel from entering the interior of the
knob assembly again.

[0025] In addition, the first liquid blocking part and the
second liquid blocking part are arranged between the
liquid discharging part and the mounting groove. In this
way, the first liquid blocking part and the second liquid
blocking part may block the liquid between the liquid
discharging part and the mounting groove. Therefore,
the liquid discharged from the liquid discharging part is
prevented from entering into the mounting groove, which
ensures the safety of use of the control module arranged
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in the mounting groove.

[0026] Inany one of the above technical solutions, the
first liquid blocking part is an annular rib, and the second
liquid blocking part is an annular rib. The control module
is located in a space defined by the first liquid blocking
part. The first liquid blocking part is located in a space
defined by the second liquid blocking part. The knob body
is located at an outer periphery of the second liquid
blocking part.

[0027] In this technical solution, each of the first liquid
blocking part and the second liquid blocking part is the
annular rib. The control module is located in the space
defined by the first liquid blocking part. The first liquid
blocking part is located in the space defined by the
second liquid blocking part. The knob body is located
atthe outer periphery of the second liquid blocking part. In
this way, there are at least two waterproof structures in a
direction from the knob body to the mounting groove. In
addition, the knob assembly may be transversely ar-
ranged after being mounted to the electrical apparatus.
Therefore, the design that each of the first liquid blocking
part and the second liquid blocking part is an annular rib
may ensure the waterproof effect of the knob assembly in
all directions, and may realize the all-round waterproof-
ness of the knob assembly.

[0028] Specifically, the knob assembly may be trans-
versely arranged when it is mounted to an electrical
apparatus for use. Therefore, the first liquid blocking part
and the second liquid blocking part are designed to allow
the liquid to be well blocked by the knob assembly in a
case of the knob assembly with a transverse arrange-
ment, which in turn ensures the safety of use of the control
module arranged in the mounting groove.

[0029] Specifically, the first liquid blocking part and the
second liquid blocking part are configured to block the
liquid between the liquid discharging part and the mount-
ing groove. Each of the first liquid blocking part and the
second liquid blocking partis arranged between the liquid
discharging part and the mounting groove, to enable the
first liquid blocking part and the second liquid blocking
partto block the liquid between the liquid discharging part
and the mounting groove. Therefore, the liquid dis-
charged from the liquid discharging part is prevented
from entering into the mounting groove, which ensures
the safety of use of the control module arranged in the
mounting groove. During the use of the knob assembly,
the liquid entering the interior of the knob assembly first
enters into the liquid discharging cavity, and the liquid
inside the liquid discharging cavity may be directly dis-
charged through the liquid discharging part. In this way,
on the one hand, the liquid is prevented from retaining
inside the knob assembly, and the liquid entering the
interior of the knob assembly can be discharged in time,
which ensures a dry environment inside the knob assem-
bly. On the other hand, the liquid entering into the liquid
discharging cavity is prevented from flowing to the dis-
play module and the control module, and the damage of
the knob assembly caused by the entry of water or water
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mist is prevented.

[0030] In this technical solution, further, the distance
from the knob body to the assembly surface is less than a
height of the first liquid blocking part by which the first
liquid blocking part protrudes from the assembly surface.
That s, in a height direction of the knob assembly, a part
of the first liquid blocking part overlaps with a part of the
knob body. In this way, an internal space of the knob
assembly may be completely obscured by the coopera-
tion of the first liquid blocking part and the second liquid
blocking part when viewed from a lateral side of the knob
assembly, to force the liquid dripping from the knob body
to directly fall onto an outer periphery of the first liquid
blocking part, and in turn prevent the liquid dripping from
the knob body from flowing into the mounting groove
under the blocking of the first liquid blocking part.
[0031] In particular, the knob assembly may be trans-
versely arranged when it is in use. In this case, thanks to
the design of the protruding height of the first liquid
blocking part and the distance from the knob body to
the assembly surface of the present application, even if
the knob assembly is transversely arranged, an internal
structure of the knob assembly may be completely ob-
scured by the cooperation of the first liquid blocking part
and the second liquid blocking part, to enable the first
liquid blocking part and the second liquid blocking part to
still play a good effect of blocking the liquid when the knob
assembly is transversely arranged. Therefore, the ex-
ternal liquid is prevented from entering into the mounting
groove, and the working environment and the service life
of the control module are ensured.

[0032] Inany one of the above technical solutions, the
knob assembly further includes a third liquid blocking
part, which is arranged on the knob base, and which is
located between the display module and the liquid dis-
charging cavity.

[0033] In this technical solution, the knob assembly
further includes the third liquid blocking part. Herein,
the third liquid blocking part is arranged on the knob
base, and an extension direction of the third liquid block-
ing part is different from an extension direction of the
second liquid blocking part. The second liquid blocking
part extends downward from the knob base, the third
liquid blocking part extends upward from the knob base,
and the third liquid blocking part is located between the
display module and the knob body. In this way, the third
liquid blocking part may block the liquid between the knob
body and the display module.

[0034] Specifically, the knob body serves as a rotating
structure of the knob assembly, and the display module
serves as a fixing structure of the knob assembly. There-
fore, there is a certain gap between the third liquid block-
ing part and the display module, to ensure the smooth
rotation of the knob body. During the use of the knob body,
the liquid may enter into the gap. Therefore, the third
liquid blocking part is arranged between the display
module and the knob body, and is configured to block
said liquid from entering a position where the display
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module is located, to ensure the environment of the dis-
play module and the service life of the display module.
[0035] In any one of the above technical solutions, the
knob assembly further includes a lid plate which is
capped on the display module and which covers the third
liquid blocking part, and a fourth liquid blocking part which
is arranged on the lid plate and which is located between
the third liquid blocking part and the liquid discharging
cavity.

[0036] In this technical solution, the knob assembly
further includes the lid plate and the fourth liquid blocking
part. Herein, the lid plate is capped on the display module,
to enable the lid plate to play a certain role of protecting
the display module. Therefore, on the one hand, the
display module is prevented from being bumped, and
on the other hand, the water is prevented from entering
the display module. In addition, the lid plate may be
decorated with patterns or colors, to ensure a final pre-
sentation state of the light emitted from the display mod-
ule.

[0037] Further, the fourth liquid blocking part is ar-
ranged at a peripheral edge of the lid plate, and is located
between the third liquid blocking part and the knob body.
In particular, an extension direction of the fourth liquid
blocking partis different from an extension direction of the
third liquid blocking part. The third liquid blocking part is
arranged on the knob base and extends upward from the
knob base, and the fourth liquid blocking part is arranged
on the lid plate and extends downward from the lid plate.
In this way, two waterproof structures may be formed
between the knob body and the display module by the
cooperation of the third liquid blocking part and the fourth
liquid blocking part, to further improve the waterproof
effect of the display module and realize the all-round
waterproofness of the display module.

[0038] In any one of the above technical solutions, the
fourth liquid blocking part is arranged at the peripheral
edge of the lid plate, and extends toward an inner side of
the liquid discharging cavity. Herein, a gap is formed
between the fourth liquid blocking part and the knob body,
and the gap is in communication with the liquid dischar-
ging cavity.

[0039] In this technical solution, the fourth liquid block-
ing part is arranged at the peripheral edge of the lid plate.
The gap is formed between the fourth liquid blocking part
and the knob body. The gap ensures thatthere is no direct
contact between the knob body and the lid plate, and that
there is no friction between the knob body and the lid plate
when the knob body is rotated. In addition, the gap is in
communication with the liquid discharging cavity. In this
way, the liquid flowing into the gap may directly enter into
the liquid discharging cavity when the knob assembly isin
use. Therefore, the liquid flowing into the gap does not
flow and spread everywhere, and is finally discharged
through the liquid discharging part, to ensure the working
environment and the service life of the display module
and of other control module.

[0040] Specifically, the gap, the liquid discharging cav-



9 EP 4 249 665 B1 10

ity and the liquid discharging part constitute a flow chan-
nel. The flow channel is formed between the fixing struc-
ture and the rotating structure of the knob assembly,
isolated from the display module and the control module
of the knob assembly, and located on an outer periphery
of the display module and an outer periphery of the
control module. In this way, the design of the flow channel
on the one hand ensures the smooth rotation of the knob
body, and on the other hand, ensures the effect of dis-
charging the liquid of the knob assembly. In addition, the
above effect may be realized without additional complex
structures, which facilitates processing and manufactur-
ing, and is also beneficial for realization of the most
simplified design of the knob assembly.

[0041] In addition, the fourth liquid blocking part ex-
tends toward the inner side of the liquid discharging
cavity, and is located inside the liquid discharging cavity.
In this way, the liquid entering the gap formed between
the lid plate and the knob body spreads along the fourth
liquid blocking part, and drips into the liquid discharging
cavity from an end of the fourth liquid blocking part.
Therefore, the liquid entering the gap formed between
the lid plate and the knob body is prevented from spread-
ing to the position where the display module is located.
[0042] Inaddition,the gap is formed between the fourth
liquid blocking part and the knob body. In this way, each of
the third liquid blocking part and the fourth liquid blocking
part is located between the liquid discharging cavity and
the display module, and the third liquid blocking part and
the fourth liquid blocking part are configured to block the
liquid between the liquid discharging cavity and the dis-
play module, and to further block the liquid entering into
the liquid discharging cavity from flowing to the display
module. Therefore, the service life of the display module
is ensured.

[0043] Inany one of the above technical solutions, the
third liquid blocking part is an annular rib, and the fourth
liquid blocking part is an annular rib. The display module
is located in a space defined by the third liquid blocking
part. The third liquid blocking part is located in a space
defined by the fourth liquid blocking part. The knob body
is located at an outer periphery of the fourth liquid block-
ing part.

[0044] In this technical solution, each of the third liquid
blocking part and the fourth liquid blocking part is the
annular rib. The display module is located in the space
defined by the third liquid blocking part. The third liquid
blocking part is located in the space defined by the fourth
liquid blocking part. The knob body is located at the outer
periphery of the fourth liquid blocking part. In this way,
there are at least two waterproof ribs, i.e., at least two
waterproof structures from the knob body to the display
module. In addition, the knob assembly may be trans-
versely arranged after being mounted to the electrical
apparatus. Therefore, the design that each of the third
liquid blocking part and the fourth liquid blocking partis an
annular rib may ensure the waterproof effect of the knob
assembly in all directions, and may realize the all-round
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waterproofness of the knob assembly.

[0045] In this technical solution, further, a distance
from the fourth liquid blocking part to the knob base is
less than a height of the third liquid blocking part by which
the third liquid blocking part protrudes from the knob
base. Thatis, in the height direction of the knob assembly,
a part of the third liquid blocking part overlaps with a part
of the fourth liquid blocking part. In this way, when viewed
from the lateral side of the knob assembly, the display
module is completely isolated, which effectively ensures
the waterproof effect of the display module.

[0046] In particular, the knob assembly may be trans-
versely arranged when it is in use. In this case, thanks to
the design of the protruding height of the third liquid
blocking part and the distance from the fourth liquid
blocking part to the knob base of the present application,
even if the knob assembly is transversely arranged, the
display module may be completely obscured by the co-
operation of the third liquid blocking part and the fourth
liquid blocking part, to enable the third liquid blocking part
and the fourth liquid blocking part to still play a good effect
of blocking the liquid when the knob assembly is trans-
versely arranged. Therefore, the external liquid is pre-
vented from entering the position where the display mod-
ule is located, and the working environment and the
service life of the display module are ensured.

[0047] Inany one of the above technical solutions, the
knob assembly further includes a module support, which
is connected to the display module and the control mod-
ule. Herein, the fourth liquid blocking part is provided with
afirst snap, and the first snap is connected to the module
support.

[0048] In this technical solution, the knob assembly
further includes the module support. The module support
is arranged on the control module, and the display mod-
ule is arranged on the module support, to ensure the
stable mounting of the display module. In addition, the
fourth liquid blocking part is provided with the first snap,
and a lid body of the lid plate may be mounted on the
module support by the first snap, to ensure the stable
connection of the lid body. In addition, the first snap is
arranged to enable the fourth liquid blocking part to have
the functions of blocking the liquid and mounting the lid
body. Therefore, the separate design of a drainage struc-
ture, a liquid blocking structure and a mounting structure
is avoided, the overall structure of the knob assembly is
simplified, and the miniaturization design of the knob
assembly is realized.

[0049] In any one of the above technical solutions, the
module support is provided with a flange, the flange is
capped on the third liquid blocking part, and the first snap
is connected to the flange.

[0050] In this technical solution, the module support is
provided with the flange. The flange is capped above the
third liquid blocking part, and is at least located between
the third liquid blocking part and the knob body. In this
way, the cooperation of the flange and the third liquid
blocking part may furtherimprove the waterproof effect of
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the knob assembly, in particular to prevent the external
liquid from flowing to the display module through the third
liquid blocking part. In addition, the first snap is connected
to the flange, to enable the flange to have the functions of
mounting the lid plate and blocking the liquid.

[0051] Inany one of the above technical solutions, the
knob body is provided with a second snap, and the
second snap is connected to the knob base.

[0052] In this technical solution, the knob body is pro-
vided with the second snap, to allow the knob body to be
mounted on the knob base by the second snap, to ensure
the stable mounting of the knob body. In this way, the user
may rotate a rotating part of an encoder by the knob body
and the knob base, and then select a corresponding
procedure. In addition, the third liquid blocking part has
the functions of blocking the liquid and mounting the knob
body.

[0053] In any one of the above technical solutions, the
knob base is an annular base, and is located at an outer
periphery of the module support; and/or the liquid dis-
charging cavity is an annular cavity, and is located at an
outer periphery of the module support.

[0054] In this technical solution, the knob base is the
annular base, and is located at the outer periphery of the
module support and an outer periphery of the display
module. The liquid discharging cavity is the annular
cavity, and is located at the outer periphery of the module
support and the outer periphery of the display module. In
this way, when the knob assembly is transversely ar-
ranged on the electrical apparatus, the liquid entering
one side of the knob assembly may flow to another side of
the knob assembly under the action of gravity, and finally
may be discharged from the another side.

[0055] Inany one of the above technical solutions, the
knob assembly further includes a main control panel, an
encoder and alead. The main control panelis arranged in
the mounting groove. The encoder is connected to the
main control panel. The encoder includes a rotating part
and a fixing part. The knob base is arranged on the
rotating part, and the module support is arranged on
the fixing part. The lead is electrically connected to the
main control panel and the display module.

[0056] In this technical solution, the knob assembly
further includes the main control panel, the encoder
and the lead. Herein, the lead is electrically connected
to the main control panel and the display module. Herein,
the main control panel is arranged in the mounting
groove, and the encoder is arranged on the main control
panel and electrically connected to the main control
panel. The encoder includes the rotating part and the
fixing part. The knob base is arranged on the rotating part,
and the knob body is arranged on the knob base, to
ensure the rotation of the knob body. The module support
is arranged on the fixing part, and the display module is
arranged on the module support, to ensure the fixed
connection of the display module. In addition, the lead
is connected to the main control panel and the display
module, to ensure the signal transmission between the
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main control panel and the display module. Therefore,
the display module may display the parameter informa-
tion corresponding to the signal.

[0057] In any one of the above technical solutions, the
display module includes a display support, a display
panel, and a display film. The display supportis arranged
on the module support. The display panel is arranged on
a side of the display support facing toward the module
support. The display panel is electrically connected to the
main control panel. The display film is arranged on a side
of the display support away from the module support.
Herein, the display support is provided with a light guide
hole, and the display film is provided with characters or
patterns.

[0058] In this technical solution, the display support is
arranged on the module support. The display panel is
arranged on a side of the display support facing toward
the module support. The display panel is electrically
connected to the main control panel by the lead. The
display film is arranged on a side of the display support
away from the module support. The display support is
provided with the light guide hole, and the display film is
provided with characters or patterns. When a procedure
is selected, a light emitting diode arranged on the display
panel is illuminated, and is displayed through the display
support and the display film.

[0059] The second aspect of the application provides
an electrical apparatus, which includes the knob assem-
bly according to any one of the above technical solutions.
[0060] The electrical apparatus provided by the appli-
cation includes the knob assembly according to any one
of the above technical solutions. Therefore, all the ben-
eficial effects based on the above electrical apparatus will
not be discussed one by one herein.

[0061] Specifically, the electrical apparatus includes,
butis notlimited to, awashing machine, alaundry dryer, a
laundry washer-dryer, and the like.

[0062] Additional aspects and advantages of the ap-
plication will become apparent in the following descrip-
tion or will learn from the practice of the application.

BRIEF DESCRIPTION OF DRAWINGS

[0063] The above and/or additional aspects and ad-
vantages of the application will become apparent and
readily understood from the description of the embodi-
ments in conjunction with the following drawings, in
which:

FIG. 1 is a front view (including an assembly mem-
ber) of a knob assembly according to an embodiment
of the application;

FIG. 2is a cross-sectional view of the knob assembly
shown in FIG. 1 along A-A;

FIG. 3 is an enlarged partial view of a portion B of the
knob assembly of the embodiment shown in FIG. 2;
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FIG. 4 is a front view (removing an assembly mem-
ber) of a knob assembly according to an embodiment
of the application;

FIG.5is a cross-sectional view of the knob assembly
shown in FIG. 4 along C-C;

FIG. 6 is a bottom view of a knob base, a module
support and a knob body of a knob assembly accord-
ing to an embodiment of the application;

FIG. 7 is atop view of a knob base, a module support
and a knob body of a knob assembly according to an
embodiment of the application;

FIG. 8 is a cross-sectional view of the knob base, the
module support and the knob body of the embodi-
ment shown in FIG. 7 along D-D;

FIG. 9is a bottom view of a module support of a knob
assembly according to an embodiment of the appli-
cation;

FIG. 10 is a top view of a module support of a knob
assembly according to an embodiment of the appli-
cation;

FIG. 11 is a cross-sectional view of the module
support shown in FIG. 10 along E-E;

FIG. 12 is a bottom view of a knob base of a knob
assembly according to an embodiment of the appli-
cation;

FIG. 13 is a top view of a knob base of a knob
assembly according to an embodiment of the appli-
cation;

FIG. 14 is a cross-sectional view of the knob base
shown in FIG. 13 along F-F;

FIG. 15 is a top view of a knob body of a knob
assembly according to an embodiment of the appli-
cation;

FIG. 16 is a cross-sectional view of the knob body
shown in FIG. 15 along G-G;

FIG. 17 is an exploded view of the knob assembly
shown in FIG. 4;

FIG. 18 is a schematic diagram illustrating a con-
nection relationship between a main control panel
and an encoder of a knob assembly according to an
embodiment of the application;

FIG. 19 is another cross-sectional view of the knob
assembly shown in FIG. 4;
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FIG. 20 is still another cross-sectional view of the
knob assembly shown in FIG. 4;

FIG. 21 is a schematic diagram illustrating a coop-
eration relationship between a display panel and a
display support of a knob assembly according to an
embodiment of the application.

[0064] Herein, the reference symbols of the compo-
nents in FIG. 1 to FIG. 21 are listed as follow.

[0065] 102 main control panel, 104 encoder, 106 knob
base, 108 module support, 110 display panel, 112 display
support, 114 display film, 116 knob body, 118 lid plate, 120
display module, 122 liquid discharging cavity, 124 gap,
126 liquid discharging part, 128 second liquid blocking
part, 130 third liquid blocking part, 132 fourth liquid block-
ing part, 134 rotating part, 136 fixing part, 138 lead, 140
assembly member, 142 mounting groove, 144 first liquid
blocking part, 146 flange, 148 first snap, 150 second
snap, 152 third snap, 154 fourth snap, 156 knob decora-
tive member, 158 fifth snap, 160 assembly surface, 162
control module.

DETAILED DESCRIPTION

[0066] In order to make the above objectives, features
and advantages of the application more clear, the appli-
cation will be further described in detail below in combi-
nation with the drawings and the detailed description. It
should be noted thatthe embodiments and the features of
the embodiments of the application may be combined
with each other without conflict.

[0067] Many specific details are set forth in the follow-
ing description to facilitate a full understanding of the
application. However, the application may also be im-
plemented in other manners different from those de-
scribed herein. Therefore, the scope of protection of
the application is not limited by the specific embodiments
disclosed below.

[0068] A knob assembly and an electrical apparatus
provided according to some embodiments of the applica-
tion are described below with reference to FIG. 1 to FIG.
21. Herein, arrows in FIG. 3, FIG. 5, FIG. 8, FIG. 19 and
FIG. 20 indicate a flow direction of liquid.

[0069] As shown in FIG. 1, FIG. 2, and FIG. 3, an
embodiment of the application provides a knob assem-
bly, which includes an assembly member 140, a control
module 162, a display module 120, a knob base 106, a
knob body 116, and a liquid discharging part 126. Herein,
the assembly member 140 is provided with a mounting
groove 142, and the control module 162 is arranged in the
mounting groove 142, to ensure a stable mounting of the
control module 162. The display module 120 and the
knob body 116 are electrically connected to the control
module 162, and the knob body 116 is rotatable relative to
the display module 120. When the knob assembly is in
use, the knob body 116 may be rotated to select a
procedure, and information such as a procedure para-



15 EP 4 249 665 B1 16

meter or running status corresponding to the procedure
may be displayed by the display module 120. In this way,
the knob assembly provided by the application is inte-
grated with control and display functions. Therefore, the
structure of the knob assembily is novel, the space occu-
pied by the knob assembly is small, the operation of the
knob assembly is convenient, and the cost of an electrical
apparatus to which the knob assembly is applied may be
reduced.

[0070] Further, as shown in FIG. 3, after the knob body
116 is mounted on the knob base 106, the knob body 116
and the knob base 106 together define a liquid dischar-
ging cavity 122, and the liquid discharging part 126 in
communication with the liquid discharging cavity 122 is
arranged on the knob base 106. In this way, during the
use of the knob assembly, the liquid entering an interior of
the knob assembily first enters into the liquid discharging
cavity 122, and the liquid inside the liquid discharging
cavity 122 may be directly discharged through the liquid
discharging part 126. In this way, on the one hand, the
liquid is prevented from retaining inside the knob assem-
bly, and the liquid entering the interior of the knob as-
sembly can be discharged in time, which ensures a dry
environment inside the knob assembly. On the other
hand, the liquid entering into the liquid discharging cavity
122 is prevented from flowing to the display module 120
and the control module 162, and the damage of the knob
assembly caused by the entry of water or water mist is
prevented.

[0071] Further,asshowninFIG. 3, the assembly mem-
ber 140 further includes a first liquid blocking part 144,
and the first liquid blocking part 144 is located at an outer
periphery of the mounting groove 142. In this way, when
the assembling of the knob assembly is completed, the
first liquid blocking part 144 is located between the knob
body 116 and the control module 162, and blocks the
liquid between the knob body 116 and the control module
162. Therefore, the external liquid is prevented from
entering into the mounting groove 142 and from coming
into contact with the control module 162, which ensures a
surrounding environment of the control module 162, and
prevents the damage of the control module 162 caused
by the entry of the liquid. In addition, the embodiment of
the application may avoid the design of a sealing ring in
the related art due to the design of the first liquid blocking
part 144, which may ensure that there is no direct contact
between the knob body 116 and the display module 120,
and there is no direct contact between the knob body 116
and the assembly member 140, and which may ensure
the smooth rotation of the knob body.

[0072] Specifically, as shown in FIG. 3, the assembly
member 140 and the display module 120 of the knob
assembly serve as a fixing structure of the knob assem-
bly, and the knob body 116 serves as a rotating structure
of the knob assembly. Therefore, there is a certain gap
between the knob body 116 and the display module 120,
and there is a certain gap between the knob body 116 and
the assembly member 140, to ensure the smooth and
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unobstructed rotation of the knob body. The knob assem-
bly may be applied to an electrical apparatus such as a
washing machine or a laundry dryer. A working environ-
ment for the electrical apparatus such as the washing
machine or the laundry dryer is generally a space with
heavy humidity, such as a bathroom. It is easy for the
liquid to be dripped onto the display module 120, and itis
easy for condensed water to be generated on the knob
assembly during the drying of a laundry, which leads to a
risk that the water enters the interior of the knob assem-
bly.

[0073] Therefore,inthe embodimentofthe application,
the knob base 106 and the knob body 116 together define
the liquid discharging cavity 122, to allow the liquid en-
tering the interior of the knob assembly to enter into the
liquid discharging cavity 122 first. Therefore, the liquid
entering the interior of the knob assembly is prevented
from flowing and spreading in the interior of the knob
assembly. Inthe embodiment of the application, the liquid
discharging part 126 is arranged on the knob base 106, to
allow the liquid entering into the liquid discharging cavity
122 to be discharged from the liquid discharging part 126.
Therefore, the liquid is prevented from retaining in the
liquid discharging cavity 122 for a long time, which en-
sures the dry environment inside the knob assembly,
ensures that the liquid inside the liquid discharging cavity
122 is discharged by the knob assembly in time, and
ensures the service life of the knob assembly.

[0074] Inaddition, as shown in FIG. 3, after the control
module 162 is mounted to the mounting groove 142, the
first liquid blocking part 144 may be located between the
knob body 116 and the mounting groove 142. Therefore,
the first liquid blocking part 144 may play a good effect of
blocking the liquid for the control module 162 arranged in
the mounting groove 142. In this way, on the one hand,
the liquid on a surface of the knob body 116 is prevented
from entering the mounting groove 142, and on the other
hand, the liquid between the knob body 116 and the
display module 120 is prevented from entering the
mounting groove 142. Therefore, the effective effect of
blocking the liquid for the mounting groove 142 is rea-
lized, a dry environment inside the mounting groove 142
is ensured, and the service life of the control module 162
is ensured.

[0075] In the knob assembly provided by the embodi-
ment of the application, further, as shown in FIG. 3, the
assembly member 140 includes an assembly surface
160. Herein, the mounting groove 142 and the first liquid
blocking part 144 are arranged on the assembly surface
160, the control module 162 is assembled inside the
mounting groove 142, and the knob body 116 is arranged
on a surface of the assembly surface 160. In addition,
there is a certain distance between the knob body 116
and the assembly surface 160. In this way, there is no
direct contact between the knob body 116 that is rotated
and the assembly surface 160 thatis fixed, which ensures
the smooth rotation of the knob body 116.

[0076] Further, as shown in FIG. 3, the first liquid
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blocking part 144 is connected to a side wall of the
mounting groove 142, and protrudes from the assembly
surface 160. In this way, the first liquid blocking part 144
may effectively block the liquid on a peripheral side of the
mounting groove 142, to prevent the external liquid from
flowing into the mounting groove 142 from a gap between
the assembly surface 160 and the knob body 116. In
addition, the first liquid blocking part 144 is located be-
tween the knob body 116 and the mounting groove 142,
and the first liquid blocking part 144 is connected to the
side wall of the mounting groove 142, which may effec-
tively reduce a distance from the knob body 116 to the
mounting groove 142. Therefore, the structure consisting
of the knob body 116, the display module 120 and the
control module 162 is compact, and the miniaturization
design of the knob assembly is realized.

[0077] In the knob assembly provided by the embodi-
ment of the application, further, as shown in FIG. 3, the
knob assembly further includes a second liquid blocking
part 128. Herein, the second liquid blocking part 128 is
arranged on the knob base 106 and is located between
the first liquid blocking part 144 and the knob body 116.
[0078] AsshowninFIG. 3, anextensiondirectionofthe
first liquid blocking part 144 is different from an extension
direction of the second liquid blocking part 128. The first
liquid blocking part 144 is arranged on the assembly
member 140, and extends towards the knob base 106
located above the first liquid blocking part. The second
liquid blocking part 128 is arranged on the knob base 106,
and extends towards the assembly member 140 located
below the second liquid blocking part. In this way, the first
liquid blocking part 144 and the second liquid blocking
part 128 with different extending directions are arranged
between the knob body 116 and the mounting groove
142. Two waterproof structures may be formed by the
cooperation of the first liquid blocking part 144 and the
second liquid blocking part 128. Therefore, the external
liquid is prevented from entering into the mounting
groove 142. In particular, the liquid dripping from the knob
body 116 is prevented from entering into the mounting
groove 142, and the liquid dripping from the knob body is
prevented from entering into the mounting groove 142
from the gap between the knob body 116 and the assem-
bly surface 160.

[0079] In the knob assembly provided by the embodi-
ment of the application, further, as shown in FIG. 4, FIG.
5, FIG. 6, FIG. 7 and FIG. 8, the liquid discharging part
126 is a liquid discharging channel, which is defined by
the second liquid blocking part 128 and the knob body 116
together. The liquid discharging channel has a certain
liquid discharging direction and liquid discharging length.
Therefore, the liquid discharging direction of the liquid
discharging channel may be arranged to allow the liquid
to be discharged by the liquid discharging channel in a
direction away from the display module 120 and the
control module 162, which prevents the liquid discharged
from the liquid discharging channel from entering the
interior of the knob assembly again.
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[0080] In addition, as shown in FIG. 3, the first liquid
blocking part 144 and the second liquid blocking part 128
are arranged between the liquid discharging part 126 and
the mounting groove 142. In this way, the first liquid
blocking part 144 and the second liquid blocking part
128 may block the liquid between the liquid discharging
part 126 and the mounting groove 142. Therefore, the
liquid discharged from the liquid discharging part 126 is
prevented from entering into the mounting groove 142,
which ensures the safety of use of the control module 162
arranged in the mounting groove 142.

[0081] In addition, the liquid discharging part 126 may
also directly be a liquid discharging port, which pene-
trates through the knob base 106.

[0082] Specifically, as shown in FIG. 12, FIG. 13 and
FIG. 14, liquid discharging parts 126 are water guide
grooves arranged on an outer periphery of the second
liquid blocking part 128, and are spaced apart from each
other in a circumferential direction of the second liquid
blocking part 128. An outer wall of the second liquid
blocking part 128 is in close contact with an inner wall
of the knob body 116, and is only provided with an open-
ing at each of the water guide grooves. In this way, the
external liquid does not easily enter into the liquid dis-
charging cavity 122, and the liquid in the liquid dischar-
ging cavity 122 may flow out through the liquid dischar-
ging parts 126, which satisfactorily achieves the func-
tions of blocking the liquid and discharging the liquid.
[0083] In the knob assembly provided by the embodi-
ment of the application, further, as shown in FIG. 3, FIG.
12, FIG. 13 and FIG. 14, each of the first liquid blocking
part 144 and the second liquid blocking part 128 is an
annular rib. The control module 162 is located in a space
defined by the firstliquid blocking part 144. The first liquid
blocking part 144 is located in a space defined by the
second liquid blocking part 128. The knob body 116 is
located at an outer periphery of the second liquid blocking
part 128. In this way, there are at least two waterproof
structures in a direction from the knob body 116 to the
mounting groove 142. In addition, the knob assembly
may be transversely arranged after being mounted to the
electrical apparatus. Therefore, the design that each of
the first liquid blocking part 144 and the second liquid
blocking part 128 is an annular rib may ensure the water-
proof effect of the knob assembly in all directions, and
may realize the all-round waterproofness of the knob
assembly.

[0084] Specifically, the knob assembly may be trans-
versely arranged when it is mounted to an electrical
apparatus for use. Therefore, the first liquid blocking part
144 and the second liquid blocking part 128 are designed
toallow the liquid to be well blocked by the knob assembly
in a case of the knob assembly with a transverse arrange-
ment, which inturn ensures the safety of use of the control
module 162 arranged in the mounting groove 142.
[0085] In the knob assembly provided by the embodi-
ment of the application, further, as shown in FIG. 3, the
first liquid blocking part 144 and the second liquid block-
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ing part 128 are configured to block the liquid between the
liquid discharging part 126 and the mounting groove 142.
Each of the first liquid blocking part 144 and the second
liquid blocking part 128 is arranged between the liquid
discharging part 126 and the mounting groove 142, to
enable the first liquid blocking part 144 and the second
liquid blocking part 128 to block the liquid between the
liquid discharging part 126 and the mounting groove 142.
Therefore, the liquid discharged from the liquid dischar-
ging part 126 is prevented from entering into the mount-
ing groove 142, which ensures the safety of use of the
control module 162 arranged in the mounting groove 142.
[0086] AsshowninFIG. 3 andFIG. 8, during the use of
the knob assembly, the liquid entering the interior of the
knob assembly first enters into the liquid discharging
cavity 122, and the liquid inside the liquid discharging
cavity 122 may be directly discharged through the liquid
discharging part 126. In this way, on the one hand, the
liquid is prevented from retaining inside the knob assem-
bly, and the liquid entering the interior of the knob as-
sembly can be discharged in time, which ensures a dry
environment inside the knob assembly. On the other
hand, the liquid entering into the liquid discharging cavity
122 is prevented from flowing to the display module 120
and the control module 162, and the damage of the knob
assembly caused by the entry of water or water mist is
prevented.

[0087] In the knob assembly provided by the embodi-
ment of the application, further, as shown in FIG. 3, the
distance from the knob body 116 to the assembly surface
160is less than a height of the firstliquid blocking part 144
by which the first liquid blocking part 144 protrudes from
the assembly surface 160. Thatis, in a height direction of
the knob assembly, a part of the first liquid blocking part
144 overlaps with a part of the knob body 116. In this way,
an internal space of the knob assembly may be comple-
tely obscured by the cooperation of the first liquid block-
ing part 144 and the second liquid blocking part 128 when
viewed from a lateral side of the knob assembly, to force
the liquid dripping from the knob body 116 to directly fall
onto an outer periphery of the first liquid blocking part
144, and in turn prevent the liquid dripping from the knob
body from flowing into the mounting groove 142 under the
blocking of the first liquid blocking part 144.

[0088] In particular, as shown in FIG. 1 and FIG. 2, the
knob assembly may be transversely arranged when it is
in use. In this case, thanks to the design of the protruding
height of the first liquid blocking part 144 and the distance
from the knob body 116 to the assembly surface 160 of
the present application, even if the knob assembly is
transversely arranged, an internal structure of the knob
assembly may be completely obscured by the coopera-
tion of the first liquid blocking part 144 and the second
liquid blocking part 128, to enable the first liquid blocking
part 144 and the second liquid blocking part 128 to still
play a good effect of blocking the liquid when the knob
assembly is transversely arranged. Therefore, the ex-
ternal liquid is prevented from entering into the mounting
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groove 142, and the working environment and the service
life of the knob assembly are ensured.

[0089] In the knob assembly provided by the embodi-
ment of the application, further, as shownin FIG. 12, FIG.
13 and FIG. 14, the knob assembly further includes a third
liquid blocking part 130. Herein, the third liquid blocking
part 130 is arranged on the knob base 106. As shown in
FIG. 3, FIG. 5 and FIG. 8, an extension direction of the
third liquid blocking part 130 is different from an extension
direction of the second liquid blocking part 128. The
second liquid blocking part 128 extends downward from
the knob base 106, the third liquid blocking part 130
extends upward from the knob base 106, and the third
liquid blocking part 130 is located between the display
module 120 and the knob body 116. In this way, the third
liquid blocking part 130 may block the liquid between the
knob body 116 and the display module 120.

[0090] Specifically, as shownin FIG. 6, FIG. 7 and FIG.
8, the knob body 116 serves as a rotating structure of the
knob assembly, and the display module 120 serves as a
fixing structure of the knob assembly. Therefore, there is
a certain gap between the knob body and the display
module, to ensure the smooth rotation of the knob body
116. During the use of the knob body 116, the liquid may
enterinto the gap. Therefore, the third liquid blocking part
130 is arranged between the display module 120 and the
knob body 116, and is configured to block said liquid from
entering a position where the display module 120 is
located, to ensure the environment of the display module
120 and the service life of the display module 120.
[0091] In the knob assembly provided by the embodi-
ment of the application, further, as shown in FIG. 4 and
FIG. 5, the knob assembly further includes a lid plate 118
and a fourth liquid blocking part 132. Herein, the lid plate
118 is capped on the display module 120, to enable the lid
plate to play a certain role of protecting the display
module 120. Therefore, on the one hand, the display
module 120 is prevented from being bumped, and on
the other hand, the water is prevented from entering the
display module 120. In addition, the lid plate 118 may be
decorated with patterns or colors, to ensure a final pre-
sentation state of the light emitted from the display mod-
ule 120.

[0092] Further, the fourth liquid blocking part 132 is
arranged at a peripheral edge of the lid plate 118, and is
located between the third liquid blocking part 130 and the
knob body 116. In particular, an extension direction of the
fourth liquid blocking part 132 is different from an exten-
sion direction of the third liquid blocking part 130. The
third liquid blocking part 130 is arranged on the knob base
106 and extends upward from the knob base, and the
fourth liquid blocking part 132 is arranged on the lid plate
118 and extends downward from the lid plate. In this way,
two waterproof structures may be formed between the
knob body 116 and the display module 120 by the co-
operation of the third liquid blocking part 130 and the
fourth liquid blocking part 132, to further improve the
waterproof effect of the display module 120 and realize
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all-round waterproofness of the display module.

[0093] In the knob assembly provided by the embodi-
ment of the application, further, the fourth liquid blocking
part 132 is arranged at a peripheral edge of the lid plate
118. A gap 124 is formed between the fourth liquid
blocking part 132 and the knob body 116. The gap 124
ensures that there is no direct contact between the knob
body 116 and the lid plate 118, and that there is no friction
between the knob body 116 and the lid plate 118 when the
knob body 116 is rotated. In addition, the gap 124 is in
communication with the liquid discharging cavity 122. In
this way, the liquid flowing into the gap 124 may directly
enter into the liquid discharging cavity 122 when the knob
assembly is in use. Therefore, the liquid flowing into the
gap does not flow and spread everywhere, and is finally
discharged through the liquid discharging part 126, to
ensure the working environment and the service life of the
display module 120 and of other control module 162.
[0094] Specifically, the assembly member 140 and the
display module 120 of the knob assembly serve as the
fixing structure of the knob assembly, and the knob body
116 serves as the rotating structure of the knob assembly.
The gap 124, the liquid discharging cavity 122 and the
liquid discharging part 126 constitute a flow channel. The
flow channel is formed between the fixing structure and
the rotating structure of the knob assembly, isolated from
the display module 120 and the control module 162 of the
knob assembly, and located on an outer periphery of the
display module 120 and an outer periphery of the control
module 162. In this way, the design of the flow channel on
the one hand ensures the smooth rotation of the knob
body 116, and on the other hand, ensures the effect of
discharging the liquid of the knob assembly. In addition,
the above effect may be realized without additional com-
plex structures, which facilitates processing and manu-
facturing, and is also beneficial for realization of the most
simplified design of the knob assembly.

[0095] In addition, the fourth liquid blocking part 132
extends toward an inner side of the liquid discharging
cavity 122, and is located inside the liquid discharging
cavity 122. In this way, the liquid entering the gap 124
formed between the lid plate 118 and the knob body 116
spreads along the fourth liquid blocking part 132, and
drips into the liquid discharging cavity 122 from an end of
the fourth liquid blocking part 132. Therefore, the liquid
entering the gap 124 formed between the lid plate 118
and the knob body 116 is prevented from spreading to the
position where the display module 120 is located.
[0096] In addition, the gap 124 is formed between the
fourth liquid blocking part 132 and the knob body 116. In
this way, each of the third liquid blocking part 130 and the
fourth liquid blocking part 132 is located between the
liquid discharging cavity 122 and the display module 120,
and the third liquid blocking part 130 and the fourth liquid
blocking part 132 are configured to block the liquid be-
tween the liquid discharging cavity 122 and the display
module 120, and to further block the liquid entering into
the liquid discharging cavity 122 from flowing to the dis-
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play module 120. Therefore, the service life of the display
module 120 is ensured.

[0097] In the knob assembly provided by the embodi-
ment of the application, further, as shown in FIG. 3 and
FIG. 5, each of the third liquid blocking part 130 and the
fourth liquid blocking part 132 is an annular rib. The
display module 120 is located in a space defined by
the third liquid blocking part 130. The third liquid blocking
part 130 is located in a space defined by the fourth liquid
blocking part 132. The knob body 116 is located at an
outer periphery of the fourth liquid blocking part 132. In
this way, there are at least two waterproof ribs, i.e., at
least two waterproof structures, from the knob body 116
to the display module 120. In addition, the knob assembly
may be transversely arranged after being mounted to the
electrical apparatus. Therefore, the design that each of
the third liquid blocking part 130 and the fourth liquid
blocking part 132 is an annular rib may ensure the water-
proof effect of the knob assembly in all directions, and
may realize the all-round waterproofness of the knob
assembly.

[0098] In the knob assembly provided by the embodi-
ment of the application, further, as shown in FIG. 3 and
FIG. 5, a distance from the fourth liquid blocking part 132
tothe knob base 106 is less than a height of the third liquid
blocking part 130 by which the third liquid blocking part
130 protrudes from the knob base 106. That is, in the
height direction of the knob assembly, a part of the third
liquid blocking part 130 overlaps with a part of the fourth
liquid blocking part 132. In this way, when viewed from the
lateral side of the knob assembly, the display module 120
is completely isolated, which effectively ensures the
waterproof effect of the display module 120.

[0099] In particular, as shown in FIG. 1 and FIG. 2, the
knob assembly may be transversely arranged when it is
in use. In this case, thanks to the design of the protruding
height of the third liquid blocking part 130 and the dis-
tance from the fourth liquid blocking part 132 to the knob
base 106 of the present application, even if the knob
assembly is transversely arranged, the display module
120 may be completely obscured by the cooperation of
the third liquid blocking part 130 and the fourth liquid
blocking part 132, to enable the third liquid blocking part
130 and the fourth liquid blocking part 132 to still play a
good effect of blocking the liquid when the knob assembly
is transversely arranged. Therefore, the external liquid is
prevented from entering the position where the display
module 120 is located, and the working environment and
the service life of the display module 120 are ensured.
[0100] In the knob assembly provided by the embodi-
ment of the application, further, as shown in FIG. 9, FIG.
10 and FIG. 11, the knob assembly further includes a
module support 108. The module support 108 is ar-
ranged on the control module 162, and the display mod-
ule 120 is arranged on the module support 108, to ensure
the stable mounting of the display module 120. In addi-
tion, the fourth liquid blocking part 132 is provided with a
first snap 148, and a lid body of the lid plate may be
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mounted on the module support 108 by the first snap 148,
to ensure the stable connection of the lid body. In addition,
the first snap 148 is arranged to enable the fourth liquid
blocking part 132 to have the functions of blocking the
liquid and mounting the lid body. Therefore, the separate
design of a drainage structure, a liquid blocking structure
and a mounting structure is avoided, the overall structure
of the knob assembly is simplified, and the miniaturiza-
tion design of the knob assembly is realized.

[0101] In the knob assembly provided by the embodi-
ment of the application, further, as shown in FIG. 9, FIG.
10and FIG. 11, the module support 108 is provided with a
flange 146. The flange 146 is capped above the third
liquid blocking part 130, and is at least located between
the third liquid blocking part 130 and the knob body 116. In
this way, as shown in FIG. 8, the cooperation of the flange
146 and the third liquid blocking part 130 may further
improve the waterproof effect of the knob assembly, in
particular to prevent the external liquid from flowing to the
display module 120 through the third liquid blocking part
130. In addition, the first snap 148 is connected to the
flange 146, to enable the flange 146 to have the functions
of mounting the lid plate 118 and blocking the liquid.
[0102] In the knob assembly provided by the embodi-
ment of the application, further, as shown in FIG. 15 and
FIG. 16, the knob body 116 is provided with a second
snap 150, to allow the knob body 116 to be mounted on
the knob base 106 by the second snap 150, to ensure the
stable mounting of the knob body 116. In this way, the
user may rotate a rotating part 134 of an encoder 104 by
the knob body 116 and the knob base 106, and then
select a corresponding procedure. In addition, the third
liquid blocking part 130 has the functions of blocking the
liquid and mounting the knob body 116.

[0103] In the knob assembly provided by the embodi-
ment of the application, further, as shown in FIG. 1 and
FIG. 2, the knob base 106 is an annular base, and is
located at an outer periphery of the module support 108
and an outer periphery of the display module 120. The
liquid discharging cavity 122 is an annular cavity, and is
located at the outer periphery of the module support 108
and the outer periphery of the display module 120. In this
way, when the knob assembily is transversely arranged
on the electrical apparatus, the liquid entering one side of
the knob assembly may flow to another side of the knob
assembly under the action of gravity, and finally may be
discharged from the another side.

[0104] In the knob assembly provided by the embodi-
ment of the application, further, as shown in FIG. 3 and
FIG. 5, the knob assembly further includes a main control
panel 102, an encoder 104 and a lead 138. Herein, the
lead 138 is electrically connected to the main control
panel 102 and the display module 120. Herein, the main
control panel 102 is arranged in the mounting groove 142,
and the encoder 104 is arranged on the main control
panel 102 and electrically connected to the main control
panel 102. The encoder 104 includes a rotating part 134
and a fixing part 136. The knob base is arranged on the
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rotating part 134, and the knob body 116 is arranged on
the knob base 106, to ensure the rotation of the knob body
116. The module support 108 is arranged on the fixing
part 136, and the display module 120 is arranged on the
module support 108, to ensure the fixed connection of the
display module 120. In addition, the lead 138 is con-
nected to the main control panel 102 and the display
module 120, to ensure the signal transmission between
the main control panel 102 and the display module 120.
Therefore, the display module 120 may display the para-
meter information corresponding to the signal.

[0105] In the knob assembly provided by the embodi-
ment of the application, further, as shown in FIG. 17 and
FIG. 21, adisplay support 112 is arranged on the module
support 108. A display panel 110 is arranged on a side of
the display support 112 facing toward the module support
108. The display panel 110 s electrically connected to the
main control panel 102 by the lead 138. A display film 114
isarranged on a side of the display support 112 away from
the module support 108. The display support 112 is
provided with a light guide hole, and the display film
114 is provided with characters or patterns. When a
procedure is selected, a light emitting diode arranged
on the display panel 110 is illuminated, and is displayed
through the display support 112 and the display film 114.
[0106] The embodiment of the application provides an
electrical apparatus, which includes the knob assembly
according to any one of the above embodiments.
[0107] The electrical apparatus provided by the embo-
diment of the present application includes the knob as-
sembly according to any one of the above embodiments.
Therefore, all the beneficial effects based on the above
electrical apparatus will not be discussed one by one
herein.

[0108] Specifically, the electrical apparatus includes,
butis notlimited to, awashing machine, alaundry dryer, a
laundry washer-dryer, and the like.

[0109] AsshowninFIG. 1, FIG.2,FIG.3and FIG. 17,
specifically, in the embodiments, the knob assembly in-
cludes an assembly member 140, a main control panel
102, an encoder 104, a module support 108, a display
module 120, aknob base 106, aknob body 116, alid plate
118, and the like. As shown in FIG. 3, the assembly
member 140 is provided with a mounting groove 142,
and the main control panel 102 and the encoder 104 are
arranged in the mounting groove 142. As shownin FIG. 3,
the encoder 104 includes a rotating part 134 and a fixing
part 136. The module support 108 is connected to the
fixing part 136 of the encoder 104, and the display module
120 is arranged on the module support 108. The lid plate
118 is capped on the display module 120, and is con-
nected to the module support 108. The knob base 106 is
connected to the rotating part 134 of the encoder 104.
The knob body 116 is arranged on the knob base 106, and
is located outside the display module 120. In addition, as
shown in FIG. 3, FIG. 5, and FIG. 8, the knob body 116
and the knob base 106 define a liquid discharging cavity
122. A gap 124 is formed between a peripheral edge of
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the lid plate 118 and the knob body 116. A liquid dischar-
ging part 126 is formed between the knob base and the
knob body 116. Each of the gap 124 and the liquid
discharging part 126 is in communication with a respec-
tive one of two opposite sides of the liquid discharging
cavity 122 (specifically, the gap 124 is in communication
with a side of the two opposite sides which is located
above the liquid discharging cavity 122, and the liquid
discharging part 126 is in communication with another
side of the two opposite sides which is located below the
liquid discharging cavity 122).

[0110] In this embodiment, as shown in FIG. 3, FIG. 5
and FIG. 8, the gap 124, the liquid discharging cavity 122
and the liquid discharging part 126 constitute a flow
channel. The flow channel is formed between a fixing
structure and a rotating structure of the knob assembly,
isolated from the display module 120 and the control
module 162 of the knob assembly, and located on an
outer periphery of the display module 120 and an outer
periphery of the control module 162. In this way, the
design of the flow channel on the one hand ensures
the smooth rotation of the knob body 116, and on the
other hand, ensures the effect of discharging the liquid of
the knob assembly. In addition, the above effect may be
realized without additional complex structures, which
facilitates processing and manufacturing, and is also
beneficial for realization of the most simplified design
of the knob assembly.

[0111] In this embodiment, as shown in FIG. 3, FIG. 5
and FIG. 8, an assembly surface 160 of the assembly
member 140 is provided with a first liquid blocking part
144. When the assembling of the knob assembly is
completed, the first liquid blocking part 144 is located
between the knob body 116 and the control module 162,
and is configured to block the liquid between the knob
body 116 and the control module 162. Therefore, the
external liquid is prevented from entering into the mount-
ing groove 142, which ensures the surrounding environ-
ment of the control module 162, and prevents the da-
mage of the control module 162 caused by the entry of the
liquid.

[0112] Further, as shown in FIG. 3, FIG. 5 and FIG. 8,
the knob base 106 extends toward a peripheral side, and
is capped on the first liquid blocking part 144. An edge of
the knob base 106 is provided with a second liquid
blocking part 128, the knob body 116 is located at an
outer periphery of the second liquid blocking part 128,
and the liquid discharging part 126 is formed between the
second liquid blocking part 128 and the knob body 116. In
this way, each of the first liquid blocking part 144 and the
second liquid blocking part 128 is arranged between the
liquid discharging part 126 and the mounting groove 142,
to allow the first liquid blocking part 144 and the second
liquid blocking part 128 to simultaneously exist between
the liquid discharging part 126 and the mounting groove
142. Two waterproof structures may be formed by the
cooperation of the first liquid blocking part 144 and the
second liquid blocking part 128, to prevent the liquid
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discharged from the liquid draining portion 126 and the
external liquid from entering into the mounting groove
142, which ensures the safety of use of the control
module 162 arranged in the mounting groove 142.
[0113] Inthis embodiment, further, as shownin FIG. 3,
FIG. 5 and FIG. 8, the knob base 106 is provided with a
third liquid blocking part 130. The third liquid blocking part
130 extends upward from the knob base 106, and is
located between the display module 120 and the knob
body 116. In this way, the third liquid blocking part 130
may block the liquid between the knob body 116 and the
display module 120, and in particular may block the liquid
inside the liquid discharging cavity 122 from entering a
position where the display module 120 is located, to
ensure the environment of the display module 120 and
the service life of the display module 120.

[0114] Further, as showninFIG. 3,FIG.5andFIG. 8, a
peripheral edge of the lid plate 118 is provided with a
fourth liquid blocking part 132. The gap 124 is formed
between the fourth liquid blocking part 132 and the knob
body 116, and the fourth liquid blocking part 132 is located
between the third liquid blocking part 130 and the gap
124. In this way, two waterproof structures may be formed
between the gap 124 and the display module 120 by the
cooperation of the third liquid blocking part 130 and the
fourth liquid blocking part 132, to further improve the
waterproof effect of the display module 120, realize the
all-round waterproofness of the display module, and
ensure the service life of the display module 120.
[0115] In addition, as shown in FIG. 3, FIG. 5 and FIG.
8, the fourth liquid blocking part 132 extends from the gap
124 toward an interior of the liquid discharging cavity 122,
to enable the fourth liquid blocking part 132 to serve as a
drainage rib. In this way, the liquid entering the gap 124
formed between the lid plate 118 and the knob body 116
spreads along the fourth liquid blocking part 132, and
drips into the liquid discharging cavity 122 from an end of
the fourth liquid blocking part 132. Therefore, the liquid
entering the gap 124 formed between the lid plate 118
and the knob body 116 is prevented from spreading to the
position where the display module 120 is located.
[0116] Specifically, at present, a control panel of most
washing machines in a market generally has three areas:
adisplay area, a button and a knob. Due to the increasing
functions of the washing machine, the operation methods
ofthe washing machines become increasingly diversified
and complex. Most knobs are ordinary plastic knobs,
which are intended to select a procedure and have a
single function and appearance. With the improvement of
quality of life and aesthetic requirements by people, there
is a need for the knobs to improve their functionality,
simplify their operation, and have breakthrough appear-
ances.

[0117] In order to meet the requirements of simplifying
an operation method and an operation interface and
increasing the practicability and aesthetics of the knobs,
the embodiment of the application designs a knob as-
sembly, which is integrated with a display function and a
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procedure selection function. The appearance of the
knob assembly is novel, and the operation of the knob
assembly is simple.

[0118] As shown in FIG. 17, the knob assembly in-
cludes an encoding switch and a lid plate 118. The en-
coding switch includes a rotating portion (the knob base
106, the knob body 116 and a knob decorative member
156), the encoder 104 and its main control panel 102, and
a fixing display portion (the display module 120, the
module support 108 and the lid plate 118). The display
module 120 includes a display panel 110, a display sup-
port 112, and a display film 114. The encoder 104 acts as
an intermediary to associate the rotating portion with the
fixing display portion.

[0119] Specifically, as shown in FIG. 18, the encoder
104 is mounted on the main control panel 102, and the
encoder and the main control panel are welded together
by stitch welding. The rotation of the encoder 104 triggers
the procedure of the main control panel 102. As shown in
FIG. 8 and FIG. 14, the knob base 106 is fixed to the
rotating part 134 of the encoder 104 by a fifth snap 158
distributed in a circumferential direction of the knob base
106. As shownin FIG. 20, the knob body 116 is fixed to the
knob base 106 by a second snap 150 of the knob body
which is located on inner side of the knob body. As shown
in FIG. 15, FIG. 16, and FIG. 19, the knob decorative
member 156 functions to indicate the procedure, and is
fixed to the knob body 116 by a third snap 152. As shown
in FIG. 19, the module support 108 is fixed to the fixing
part 136 of the encoder 104 by a fourth snap 154 dis-
tributed in a circumferential direction of the module sup-
port. The entire portion of the module support is station-
ary. In this way, the display portion is stationary when the
knob body 116 is rotated. As shown in FIG. 21, the display
module 120 is arranged on the module support 108. The
display panel 110 is mounted on a back surface of the
display support 112, and is fixed to the back surface of the
display support 112 by sealing glue. The display film 114
is adhered to a front surface of the display support 112.
The display film 114 is printed with characters or patterns
to be displayed. When the procedure is selected, the light
emitting diode of the display panel 110 is illuminated, and
is displayed through the display support 112 and the
display film 114. The lid plate 118 is capped on the display
module 120, and is mounted on the module support 108
by the first snap 148. Specifically, the first snap 148 is
arranged on the fourth liquid blocking part 132, to enable
the fourth liquid blocking part 132 to have the functions of
drainage, liquid blocking, and mounting and fixing. The lid
plate 118 is generally decorated with patterns or colors.
The state in which the light emitted from the display
module 120 is finally presented on the knob assembly
is ensured.

[0120] In particular, people have been troubled by the
influence of water entering into such appearance ele-
ment or water vapor condensation on a circuit and dis-
play. Therefore, the embodiments of the application im-
prove the water discharging property and water blocking
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property of the knob assembly.

[0121] Herein, as shown in FIG. 3, FIG. 5, and FIG. 8,
water flow may enter the interior of the knob assembly
through the gap 124 between the lid plate 118 arranged
on afront of the knob assembly and the knob body 116, or
through the gap 124 between the assembly member 140
and the knob body 116. In the embodiment of the applica-
tion, the fourth liquid blocking part 132 is arranged at an
edge of the lid plate 118, and the third liquid blocking part
130 cooperating with the fourth liquid blocking part 132 is
arranged on the knob base 106, to reduce a possibility
that water flow enters the interior of the knob assembly
from a front surface of the knob assembly. In addition,
multiple liquid discharging parts 126 are distributed
around the knob base 106, to guide water flow to flow
out of the multiple liquid discharging parts 126. In addi-
tion, the second liquid blocking part 128 arranged on the
knob base 106 and the first liquid blocking part 144 ar-
ranged on the assembly member 140 also block the
water flow originating from an external side surface of
the knob assembly from entering the interior of the knob
assembly.

[0122] Inthe embodiments of the application, the knob
assembly realizes the effect of integrating the procedure
selection function and the display function, thus the dis-
play area of the electrical apparatus to which the knob
assembly is applied is reduced, and the original display
area has more design space. The waterproofness and
drainage property of the knob assembly are effectively
ensured by improving the internal structure of the knob
assembly (the first liquid blocking part 144, the second
liquid blocking part 128, the third liquid blocking part 130,
the fourth liquid blocking part 132 and the liquid dischar-
ging part 126).

[0123] Intheapplication, the term "multiple" meanstwo
or more, unless expressly defined otherwise. The terms
"mounted”, "connected", "connection", "fixed" and the
like shall be understood in a broad sense. For example,
"connection" may be a fixed connection, a detachable
connection, or an integral connection, and "connected"
may be directly connected, or indirectly connected
through an intermediary. The specific meanings of the
above terms in the application may be understood ac-
cording to the specific situations for those skilled in the
art.

[0124] Inthe description of the application, the descrip-
tion of the terms "one embodiment", "some embodi-
ments", "specific embodiments”, and the like means that
specific features, structures, materials, or characteristics
described in combination with the embodiment or exam-
ple areincluded in atleast one embodiment or example of
the application. In the description, the schematic expres-
sions of the above terms do not necessarily refer to the
same embodiments or examples. In addition, the specific
features, the structures, the materials, or the character-
istics described may be combined in any one or more
embodiments or examples in a suitable manner.
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Claims

A knob assembly, comprising: an assembly member
(140) comprising a mounting groove (142) and a first
liquid blocking part (144), the first liquid blocking part
(144) being located at an outer periphery of the
mounting groove (142); a control module (162) ar-
ranged in the mounting groove (142); a display mod-
ule (120) electrically connected to the control module
(162); a knob base (106) connected to the control
module (162); a knob body (116) arranged on the
knob base (106) and located at an outer periphery of
the control module (162), the knob body (116) and
the knob base (106) defining a liquid discharging
cavity (122); and a liquid discharging part (126) ar-
ranged on the knob base (106), the liquid dischar-
ging part (126) being in communication with the
liquid discharging cavity (122) and configured to
discharge a medium in the liquid discharging cavity
(122), the firstliquid blocking part (144) being located
between the liquid discharging part (126) and the
mounting groove (142), further comprising:

a second liquid blocking part (128) arranged on the
knob base (106) and located between the first liquid
blocking part (144) and the liquid discharging part
(126).

The knob assembly according to claim 1, wherein the
assembly member (140) comprises an assembly
surface (160), and the mounting groove (142) is
arranged on the assembly surface (160), the first
liquid blocking part (144) is connected to a side wall
of the mounting groove (142) and protrudes from the
assembly surface (160).

The knob assembly according to claim 1, wherein the
liquid discharging part (126) is a liquid discharging
channel formed between the second liquid blocking
part (128) and the knob body (116).

The knob assembly according to claim 1, wherein the
first liquid blocking part (144) is an annular rib, and
the second liquid blocking part (128)is an annularrib,
the control module (162)is located in a space defined
by the first liquid blocking part (144), the first liquid
blocking part (144) is located in a space defined by
the second liquid blocking part (128), the knob body
(116) is located at an outer periphery of the second
liquid blocking part (128).

The knob assembly according to any one of claims 1
to 4, further comprising: a third liquid blocking part
(130) arranged on the knob base (106) and located
between the display module (120) and the liquid
discharging cavity (122).

The knob assembly according to claim 5, further
comprising: a lid plate (118) capped on the display
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module (120), the lid plate (118) covering the third
liquid blocking part (130); and a fourth liquid blocking
part (132) arranged on the lid plate (118) and located
between the third liquid blocking part (130) and the
liquid discharging cavity (122).

The knob assembly according to claim 6, wherein the
fourth liquid blocking part (132) is arranged at a
peripheral edge of the lid plate (118) and extends
toward an inner side of the liquid discharging cavity
(122), agap (124)is formed between the fourth liquid
blocking part (132) and the knob body (116), and the
gap (124) is in communication with the liquid dis-
charging cavity (122).

The knob assembly according to claim 7, wherein the
third liquid blocking part (130) is an annular rib, and
the fourth liquid blocking part (132) is an annular rib,
the display module (120) is located in a space de-
fined by the third liquid blocking part (130), the third
liquid blocking part (130) is located in a space de-
fined by the fourth liquid blocking part (132), the knob
body (116) is located at an outer periphery of the
fourth liquid blocking part (132).

The knob assembly according to claim 6, further
comprising: a module support (108) connected to
the display module (120) and the control module
(162), wherein the fourth liquid blocking part (132)
is provided with afirst snap (148), and the firstsnap is
connected to the module support (108).

The knob assembly according to claim 9, wherein the
module support (108) is provided with a flange (146),
the flange (146) is capped on the third liquid blocking
part(130), and thefirstsnap (148) is connected to the
flange (146).

The knob assembly according to claim 5, wherein the
knob body (116) is provided with a second snap
(150), and the second snap (150) is connected to
the knob base (106).

The knob assembly according to claim 9, wherein the
knob base (106) is an annular base and is located at
an outer periphery of the module support (108);
and/or the liquid discharging cavity (122) is an an-
nular cavity and is located at an outer periphery of the
module support (108).

The knob assembly according to claim 9, wherein the
control module (162) comprises: a main control pa-
nel (102) arranged in the mounting groove (142); an
encoder (104) connected to the main control panel
(102), the encoder (104) comprising a rotating part
(134) and a fixing part (136), the knob base (106)
being arranged on the rotating part (134), the module
support (108) being arranged on the fixing part (136);
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and a lead (138) electrically connected to the main
control panel (102) and the display module (120),
optionally, wherein the display module (120) com-
prises: a display support (112) arranged on the mod-
ule support (108); a display panel (110) arranged on
a side of the display support (112) facing toward the
module support (108), the display panel (110) being
electrically connected to the main control panel
(102); and a display film (114) arranged on a side
of the display support (112) away from the module
support (108), wherein the display support (112) is
provided with a light guide hole, and the display film
(114) is provided with characters or patterns.

An electrical apparatus, comprising: the knob as-
sembly according to any one of claims 1 to 13.

Patentanspriiche

1.

Knopfbaugruppe, umfassend: ein Baugruppenele-
ment (140), das eine Montagerille (142) und einen
ersten FlUssigkeitssperrteil (144) umfasst, wobei
sich der erste Flussigkeitssperrteil (144) an einem
AuRenumfang der Montagerille (142) befindet; ein
Steuermodul (162), das in der Montagerille (142)
angeordnet ist; ein Anzeigemodul (120), das elekt-
risch mit dem Steuermodul (162) verbunden ist;
einen Knopfsockel (106), der mit dem Steuermodul
(162) verbunden ist; einen Knopfhauptteil (116), der
auf dem Knopfsockel (106) angeordnet ist und sich
an einem Aufenumfang des Steuermoduls (162)
befindet, wobei der Knopfhauptteil (116) und der
Knopfsockel (106) einen Flissigkeitsablass-Hohl-
raum (122) definieren; und einen Flussigkeitsab-
lassteil (126), der an dem Knopfsockel (106) ange-
ordnet ist, wobei der Flissigkeitsablassteil (126) in
Verbindung mit dem FlUssigkeitsablass-Hohlraum
(122) steht und dafirr gestaltet ist, ein Medium in
dem Flussigkeitsablass-Hohlraum (122) abzulas-
sen, wobei sich der erste Flussigkeitssperrteil
(144) zwischen dem Flussigkeitsablassteil (126)
und der Montagerille (142) befindet, ferner Folgen-
des umfassend:

einen zweiten Flissigkeitssperrteil (128), der an
dem Knopfsockel (106) angeordnet ist und sich zwi-
schen dem ersten Flissigkeitssperrteil (144) und
dem FlUssigkeitsablassteil (126) befindet.

Knopfbaugruppe nach Anspruch 1, wobei das Bau-
gruppenelement (140) eine Baugruppenoberflache
(160) umfasst und die Montagerille (142) auf der
Baugruppenoberflaiche (160) angeordnet ist, wobei
der erste Flissigkeitssperrteil (144) mit einer Seiten-
wand der Montagerille (142) verbunden ist und aus
der Baugruppenoberflache (160) hervorsteht.

Knopfbaugruppe nach Anspruch 1, wobei der Flis-
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sigkeitsablassteil (126) ein Flissigkeitsablasskanal
ist, der zwischen dem zweiten Flussigkeitssperrteil
(128) und dem Knopfhauptteil (116) gebildet ist.

Knopfbaugruppe nach Anspruch 1, wobei der erste
Flussigkeitssperrteil (144) eine ringformige Rippe ist
und der zweite Flussigkeitssperrteil (128) eine ring-
férmige Rippe ist, sich das Steuermodul (162) in
einem Raum befindet, der durch den ersten Flissig-
keitssperrteil (144) definiert ist, sich der erste Flis-
sigkeitssperrteil (144) in einem Raum befindet, der
durch den zweiten Flussigkeitssperrteil (128) defi-
niert ist, sich der Knopfhauptteil (116) an einem
AulBenumfang des zweiten Flissigkeitssperrteils
(128) befindet.

Knopfbaugruppe nach einem der Anspriiche 1 bis 4,
ferner Folgendes umfassend: einen dritten Flussig-
keitssperrteil (130), der am Knopfsockel (106) an-
geordnet ist und sich zwischen dem Anzeigemodul
(120) und dem Flussigkeitsablass-Hohlraum (122)
befindet.

Knopfbaugruppe nach Anspruch 5, ferner Folgen-
des umfassend: eine Deckelplatte (118), die auf das
Anzeigemodul (120) aufgesetzt ist, wobei die De-
ckelplatte (118) den dritten FlUssigkeitssperrteil
(130) abdeckt, und einen vierten Flussigkeitssperr-
teil (132), der auf der Deckelplatte (118) angeordnet
ist und sich zwischen dem dritten Flussigkeitssperr-
teil (130) und dem Flissigkeitsablass-Hohlraum
(122) befindet.

Knopfbaugruppe nach Anspruch 6, wobei der vierte
Flussigkeitssperrteil (132) an einem Umfangsrand
der Deckelplatte (118) angeordnetist und sich hin zu
einer Innenseite des Flissigkeitsablass-Hohlraums
(122) erstreckt, ein Spalt (124) zwischen dem vierten
Flussigkeitssperrteil (132) und dem Knopfhauptteil
(116) gebildet ist und der Spalt (124) in Verbindung
mit dem Flissigkeitsablass-Hohlraum (122) steht.

Knopfbaugruppe nach Anspruch 7, wobei der dritte
Flussigkeitssperrteil (130) eine ringférmige Rippe ist
und der vierte Flissigkeitssperrteil (132) eine ring-
férmige Rippe ist, sich das Anzeigemodul (120) in
einem Raum befindet, der durch den dritten Flissig-
keitssperrteil (130) definiert ist, sich der dritte Flis-
sigkeitssperrteil (130) in einem Raum befindet, der
durch den vierten Flissigkeitssperrteil (132) defi-
niert ist, sich der Knopfhauptteil (116) an einem
Auflenumfang des vierten Flussigkeitssperrteils
(132) befindet.

Knopfbaugruppe nach Anspruch 6, ferner Folgen-
des umfassend: einen Modultrager (108), der mit
dem Anzeigemodul (120) und dem Steuermodul
(162) verbunden ist, wobei der vierte Flissigkeits-
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sperrteil (132) mit einem ersten Schnapper (148)
versehen ist und der erste Schnapper mit dem Mo-
dultrager (108) verbunden ist.

Knopfbaugruppe nach Anspruch 9, wobei der Mo-
dultrager (108) mit einem Flansch (146) versehen
ist, der Flansch (146) auf den dritten Flissigkeits-
sperrteil (130) aufgesetzt ist und der erste Schnap-
per (148) mit dem Flansch (146) verbunden ist.

Knopfbaugruppe nach Anspruch 5, wobei der Knopf-
hauptteil (116) mit einem zweiten Schnapper (150)
versehen ist und der zweite Schnapper (150) mit
dem Knopfsockel (106) verbunden ist.

Knopfbaugruppe nach Anspruch 9, wobei der Knopf-
sockel (106) ein ringférmiger Sockel ist und sich an
einem Auflenumfang des Modultragers (108) befin-
detund/oder der Flussigkeitsablass-Hohlraum (122)
ein ringférmiger Hohlraum ist und sich an einem
Auflenumfang des Modultragers (108) befindet.

Knopfbaugruppe nach Anspruch 9, wobei das
Steuermodul (162) Folgendes umfasst: eine Haupt-
steuertafel (102), die in der Montagerille (142) an-
geordnetist; einen Codierer (104), der mitder Haupt-
steuertafel (102) verbunden ist, wobei der Codierer
(104) einen drehenden Teil (134) und einen Befesti-
gungsteil (136) umfasst, der Knopfsockel (106) an
demdrehenden Teil (134) angeordnetist, der Modul-
trager (108) an dem Befestigungsteil (136) ange-
ordnet ist; und eine Leitung (138), die elektrisch
mit der Hauptsteuertafel (102) und dem Anzeige-
modul (120) verbunden ist, wobei das Anzeigemodul
(120) optional Folgendes umfasst: einen Anzeige-
trager (112), der an dem Modultrager (108) ange-
ordnetist; eine Anzeigetafel (110), die an einer Seite
des Anzeigetragers (112) angeordnetist, die hin zum
Modultrager (108) weist, wobei die Anzeigetafel
(110) elektrisch mit der Hauptsteuertafel (102) ver-
bunden ist; und eine Anzeigefolie (114), die an einer
Seite des Anzeigetragers (112) angeordnet ist, die
von dem Modultrager (108) abgewandtist, wobei der
Anzeigetrager (112) mit einer Lichtleiteréffnung ver-
sehenistund die Anzeigefolie (114) mit Zeichen oder
Mustern versehen ist.

Elektrische Vorrichtung, Folgendes umfassend: die
Knopfbaugruppe nach einem der Anspriiche 1 bis
13.

Revendications

Ensemble formant bouton sélecteur, comportant: un
élément d’'assemblage (140) comportant une rai-
nure de montage (142) et une premiere partie de
blocage de liquide (144), la premiére partie de blo-
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cage de liquide (144) étant située au niveau d’'une
périphérie extérieure de la rainure de montage
(142) ; un module de commande (162) agencé dans
la rainure de montage (142) ; un module d’affichage
(120) connecté électriquement au module de
commande (162) ; une base de bouton sélecteur
(106) connectée au module de commande (162) ; un
corps de bouton sélecteur (116) agencé sur la base
de bouton sélecteur (106) et situé au niveau d’'une
périphérie extérieure du module de commande
(162), le corps de bouton sélecteur (116) et la base
de bouton sélecteur (106) définissant une cavité de
décharge de liquide (122) ; et une partie de décharge
de liquide (126) agencée sur la base de bouton
sélecteur (106), la partie de décharge de liquide
(126) étant en communication avec la cavité de
décharge de liquide (122) et configurée pour déchar-
ger un milieu dans la cavité de décharge de liquide
(122), la premiére partie de blocage de liquide (144)
étant située entre la partie de décharge de liquide
(126) et la rainure de montage (142), comportant par
ailleurs :

une deuxiéme partie de blocage de liquide (128)
agenceée sur la base de bouton sélecteur (106) et
située entre la premiére partie de blocage de liquide
(144) et la partie de décharge de liquide (126).

Ensemble formant bouton sélecteur selon la reven-
dication 1, danslequel I'élément d’assemblage (140)
comporte une surface d’assemblage (160), et la
rainure de montage (142) est agencée sur la surface
d’assemblage (160), la premiére partie de blocage
de liquide (144) est connectée a une paroilatérale de
la rainure de montage (142) et fait saillie depuis la
surface d’assemblage (160).

Ensemble formant bouton sélecteur selon la reven-
dication 1, dans lequel la partie de décharge de
liquide (126) est un canal de décharge de liquide
formé entre la deuxiéme partie de blocage de liquide
(128) et le corps de bouton sélecteur (116).

Ensemble formant bouton sélecteur selon la reven-
dication 1, dans lequel la premiére partie de blocage
de liquide (144) est une nervure annulaire, et la
deuxiéme partie de blocage de liquide (128) est
une nervure annulaire, le module de commande
(162) est situé dans un espace défini par la premiére
partie de blocage de liquide (144), la premiere partie
de blocage de liquide (144) est située dans un es-
pace défini par la deuxiéme partie de blocage de
liquide (128), le corps de bouton sélecteur (116) est
situé au niveau d’une périphérie extérieure de la
deuxiéme partie de blocage de liquide (128).

Ensemble formant bouton sélecteur selon l'une
quelconque des revendications 1 a 4, comportant
par ailleurs : une troisiéme partie de blocage de
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liquide (130) agencée sur la base de bouton sélec-
teur (106) et située entre le module d’affichage (120)
et la cavité de décharge de liquide (122).

Ensemble formant bouton sélecteur selon la reven-
dication 5, comportant par ailleurs : une plaque de
couvercle (118) encapsulée sur le module d’affi-
chage (120), la plaque de couvercle (118) recouvrant
la troisiéme partie de blocage de liquide (130) ; etune
quatriéme partie de blocage de liquide (132) agen-
cée surlaplaque de couvercle (118) et située entre la
troisieme partie de blocage de liquide (130) et la
cavité de décharge de liquide (122).

Ensemble formant bouton sélecteur selon la reven-
dication 6, dans lequel la quatriéme partie de blo-
cage de liquide (132) est agencée au niveau d’un
bord périphérique de la plaque de couvercle (118) et
s’étend vers un cbté intérieur de la cavité de dé-
charge de liquide (122), un espace (124) est formé
entre la quatrieme partie de blocage de liquide (132)
et le corps de bouton sélecteur (116), et I'espace
(124) est en communication avec la cavité de dé-
charge de liquide (122).

Ensemble formant bouton sélecteur selon la reven-
dication 7, dans lequel la troisi€me partie de blocage
de liquide (130) est une nervure annulaire, et la
quatriéme partie de blocage de liquide (132) est
une nervure annulaire, le module d’affichage (120)
est situé dans un espace défini par la troisieme partie
de blocage de liquide (130), la troisieme partie de
blocage de liquide (130) est située dans un espace
défini par la quatriéme partie de blocage de liquide
(132), le corps de bouton sélecteur (116) est situé au
niveau d’une périphérie extérieure de la quatrieme
partie de blocage de liquide (132).

Ensemble formant bouton sélecteur selon la reven-
dication 6, comportant par ailleurs : un support de
module (108) connecté au module d’affichage (120)
et au module de commande (162), dans lequel la
quatrieme partie de blocage de liquide (132) est
dotée d’un premier encliquetage (148), et le premier
encliquetage est connecté au support de module
(108).

Ensemble formant bouton sélecteur selon la reven-
dication 9, dans lequel le support de module (108)
est doté d’'une bride (146), la bride (146) est enca-
psulée sur la troisieme partie de blocage de liquide
(130), et le premier encliquetage (148) est connecté
a la bride (146).

Ensemble formant bouton sélecteur selon la reven-
dication 5, dans lequel le corps de bouton sélecteur
(116) est doté d’un deuxieéme encliquetage (150), et
le deuxiéme encliquetage (150) est connecté a la
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12.

13.

14,

36
base de bouton sélecteur (106).

Ensemble formant bouton sélecteur selon la reven-
dication 9, dans lequel la base de bouton sélecteur
(106) est une base annulaire et est située au niveau
d’'une périphérie extérieure du support de module
(108) ; et/ou la cavité de décharge de liquide (122)
estune cavité annulaire et est située au niveau d’'une
périphérie extérieure du support de module (108).

Ensemble formant bouton sélecteur selon la reven-
dication 9, dans lequel le module de commande
(162) comporte : un panneau de commande princi-
pal (102) agencé dans la rainure de montage (142);
un codeur (104) connecté au panneau de
commande principal (102), le codeur (104) compor-
tant une partie rotative (134) et une partie de fixation
(136), la base de bouton sélecteur (106) étant agen-
cée sur la partie rotative (134), le support de module
(108) étant agenceé sur la partie de fixation (136) ; et
un fil (138) connecté électriquement au panneau de
commande principal (102) et au module d’affichage
(120), éventuellement, dans lequel le module d’affi-
chage (120) comporte : un support d’affichage (112)
agenceé sur le support de module (108) ; un panneau
d’affichage (110) agencé sur un cb6té du support
d’affichage (112) orienté vers le support de module
(108), le panneau d’affichage (110) étant connecté
électriquement au panneau de commande principal
(102) ; et un film d’affichage (114), agencé sur un
coté du support d’affichage (112) a 'opposé du sup-
port de module (108), dans lequel le support d’affi-
chage (112) estdoté d’un trou de guidage de lumiére,
et le film d’affichage (114) est doté de caractéres ou
de motifs.

Appareil électrique, comportant : I'ensemble formant
bouton sélecteur selon I'une quelconque des reven-
dications 1 a 13.
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