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relative to the built-in element when rotating; a surface
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tion has at least two gear marks; and when the housing
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Description

[0001] The present invention relates to an operation
apparatus for a cooktop, and in particular, to an operation
apparatus for a cooktop having gear marks, and a cook-
top having the operation apparatus.

[0002] For knobs capable of emitting light on existing
cooktops, light generally only plays a role of decoration,
or an open/closed state of a cooktop is displayed by sim-
ply using ON/OFF of light. Information transmitted by
such light-emitting knobs to users is limited, and a current
fire/power state of a cooktop cannot be displayed through
light. Moreover, some knobs may emit light in different
colors, so as to display different fire/power of the cooktop.
However, a gas cooktop produces open fire at work, the
burning flame interferes with a user’s judgment on the
color of a knob to some extent, and thus the user cannot
accurately identify the current fire/power. For cooktops
designed with more gears, it is improper to use colors to
display fire/power.

[0003] Unless supported by sufficient evidences, the
prior art described herein does not mean that it is known
to those of ordinary skill in the art before the filing date
of this application.

[0004] An objective of the present invention is to solve
the above at least one technical problem, and therefore,
an operation apparatus for a cooktop that displays a rel-
ative size of a current fire/power of a cooktop more di-
rectly and accurately, and a cooktop having the operation
apparatus are provided.

[0005] To achieve the above technical objective, the
present invention proposes a technical solution as fol-
lows: an operation apparatus for a cooktop, having at
least two gears, the operation apparatus including a ro-
tation shaft and a knob, where the knob includes a hous-
ing, the housing is used for driving the rotation shaft to
rotate, and the housing has a light-transmissive portion;
the knob further includes a built-in element disposed in
the housing, and the housing rotates relative to the built-
in element when rotating; a surface of the built-in element
facing the light-transmissive portion has at least two gear
marks; and when the housing drives the rotation shaft to
rotate to one gear of the operation apparatus, one of the
gear marks is visible for a user through the light-trans-
missive portion. The one gear mark seen by the user
correspondingly displays the current gear of the opera-
tion apparatus, so that the user can directly and accu-
rately obtain power/fire size information of the cooktop.
The present invention, through a simple structure, uses
a housing to rotate relative to a built-in element to achieve
display of a real-time gear of the cooktop, integrates all
elements that achieve gear display to the knob, and is
conductive to improving flexibility of design of the knob
and safety of the cooktop. The operation apparatus of
the present invention may not be provided with a light
source, and the manufacturing cost is low. The gear
marks may be numbers such as 0-9, symbols or patterns
such as different sizes of gas flames. The gear marks
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may be formed through printing, coating, laminating or
etching. The built-in element may be an individual ele-
ment, or a component including a plurality of elements.
The light-transmissive portion may be a through hole di-
rectly on the housing; or the light-transmissive portion
may be formed by embedding a material at least trans-
lucent onto the housing.

[0006] In one possible implementation manner of the
present invention, the gear marks are formed with a light
reflective material. Thus, the gear marks can reflect sur-
rounding light, for example, light projected down by lights
of a cooker hood, so that the gear marks seem to be
more eye-catching and outstanding, thereby achieving a
similar effect of emitting light by a light source.

[0007] In order to facilitate the user to view the gear
marks, in one possible implementation manner of the
presentinvention, the housing includes a cover plate and
a side wall surrounding the cover plate, and the light-
transmissive portion is disposed on the cover plate.
[0008] In one possible implementation manner of the
present invention, the operation apparatus for a cooktop
further includes a light-emitting member, the built-in ele-
ment is a light-transmissive element partially facing the
light-emitting member, and the gear marks are light-
transmissive gear marks.

[0009] In one possible implementation manner of the
present invention, the light-emitting member is located
outside the housing, and the light-transmissive element
partially extends out of the housing and is near the light-
emitting member. In this way, light emitted by the light-
emitting member reaches the light-transmissive gear
marks via the light-transmissive element, and when the
housing of the knob rotates to one gear of the operation
apparatus, light of the corresponding gear mark is trans-
mitted from the light-transmissive portion to be seen by
the user.

[0010] In one possible implementation manner of the
present invention, the operation apparatus for a cooktop
further includes a panel, the rotation shaft is at least par-
tially located on an inner side of the panel, the knob is
connected onto the rotation shaft and at least partially
located on an outer side of the panel, and the light-emit-
ting member is located on the inner side of the panel.
The panel included in the operation apparatus may be
understood as a panel for closing some parts of the op-
eration apparatus inside the cooktop, so as to protect the
parts from contamination by dirt and soup. In one em-
bodiment, the panel may be a cooktop panel. It should
be noted that, "located on an outer side of the panel” in
the presentinvention can be understood as being located
on one side of the panel facing the outside, which is a
side that often can be seen by the user in a use state of
the cooktop. "Located on an inner side of the panel" can
be understood as being located on one side of the panel
facing the interior of the cooktop, which is a side that
often cannot be seen by the user in the use state of the
cooktop.

[0011] Inorderto make the light evenly and sufficiently
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guided to the interior of the housing, in one possible im-
plementation manner of the present invention, the light-
transmissive element includes a first light-transmissive
body extending from the interior of the housing to and
fixed to the inner side of the panel and a second light-
transmissive body receiving light emitted by the first light-
transmissive body, the first light-transmissive body and
the second light-transmissive body are substantially tu-
bular, and the second light-transmissive body can be par-
tially accommodated in the first light-transmissive body.
[0012] In order to enable the operation apparatus of
the presentinvention to implement a certain safe function
such as a children lock function, the knob may be de-
signed to be pressed down towards the panel along an
axial direction of the rotation shaft and then the housing
can rotate, to prevent children from danger caused by
wrong operations due to curiosity; in one possible imple-
mentation manner of the present invention, the knob fur-
ther includes an elastic member, the first light-transmis-
sive body includes a first tube portion and a second tube
portion, and aradial inner diameter of the firsttube portion
is greater than that of the second tube portion; the second
light-transmissive body includes a top wall and a neck
portion connected below the top wall, the top wall is pro-
vided thereon with the gear marks, and a radial outer
diameter of the neck portion is less than the radial inner
diameter of the first tube portion; one end of the elastic
member abuts against an inner wall of the first tube por-
tion, and the other end abuts against the top wall to make
the top wall elastically contact the cover plate; and when
the housing moves towards the panel along an axial di-
rection of the rotation shaft, the neck portion is at least
partially accommodated in the first tube portion. The top
wall provided with the gear marks are always in elastic
contact with the cover plate, so that the gear marks are
always transmitted through the light-transmissive portion
clearly, which will not result in that the user cannot see
clearly because movement of the housing along the axial
direction of the rotation shaft causes a change in a dis-
tance between the gear marks and the light-transmissive
portion. In order to prevent the light-transmissive gear
marks of the top wall or opaque regions from being worn
out, the top wall can be made into a concave surface.
[0013] In one possible implementation manner of the
present invention, one of the first light-transmissive body
and the second light-transmissive body includes at least
one rib, and the other one of the first light-transmissive
body and the second light-transmissive body includes at
least one recess; and when the housing moves towards
the panel along an axial direction of the rotation shaft,
the rib at least partially enters the recess. Thus, when
the housing rotates, the second light-transmissive body
keeps stationary in a rotating direction of the housing,
and the light-transmissive portion transmits different gear
marks when the housing rotates at different angles.
[0014] In one possible implementation manner of the
present invention, the light-emitting member is located
inside the housing.
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[0015] In one possible implementation manner of the
presentinvention, the knob further includes a photovolta-
ic device at least providing electrical energy for the light-
emitting member, and the side wall is a component of
the photovoltaic device. In this way, it is unnecessary to
dispose a power supply device outside the knob, and the
structure of the knob may be more flexible. In addition,
a power supply device is integrated into the knob, which
improves safety of the whole cooktop and prevents
leaked gas from encountering sparks produced by the
power supply device located inside the cooktop. The pho-
tovoltaic device can convert visible light in an environ-
ment and/or infrared radiation produced during operation
of a gas cooktop to electrical energy, and the photovoltaic
device can further provide electrical energy for sparking
of the gas cooktop.

[0016] In one possible implementation manner of the
present invention, the side wall is made of a material at
least translucent. External light can be well transmitted
through the side wall and converted to electrical energy.
[0017] In one possible implementation manner of the
presentinvention, an open end of the housing is provided
with a knob base that prevents light from leaking, which
prevents light inside the knob from leaking onto the panel
from the open end of the housing to cause unnecessary
light and affect the appearance of the whole cooktop, and
on the other hand, can improve use efficiency of the light
and enhances brightness of the gear marks under the
same light-emitting member.

[0018] Based on the main objective of the present in-
vention, the presentinvention further provides a cooktop,
including the operation apparatus for a cooktop as de-
scribed above. The gears of the cooktop of the present
invention can be more intuitively displayed on the knob,
and users can accurately judge relative sizes of fire/pow-
er accordingly. In use, light-emitting gear marks are dis-
played on the knob, which also adds a sense of fashion
to the appearance of the cooktop.

[0019] In one possible implementation manner of the
present invention, the cooktop is a gas cooktop or an
induction cooktop.

[0020] The disclosure will become more fully under-
stood from the detailed description given herein below
for illustration only, and thus are not limitative of the dis-
closure, and wherein:

FIG. 1 is a sectional view of an operation apparatus
for a cooktop according to one embodiment of
the present invention;

is an exploded view of an operation apparatus
for a cooktop according to one embodiment of
the present invention;

is a three-dimensional view of a second light-
transmissive body according to one embodi-
ment of the present invention;

is athree-dimensional view of afirstlight-trans-
missive body according to one embodiment of
the present invention;

FIG. 2

FIG. 3

FIG. 4
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FIG.5 is aschematic view of a light-emitting member
according to one embodiment of the present
invention; and

is a three-dimensional view of a housing ac-
cording to another embodiment of the present

invention.

FIG. 6

[0021] In order to further understand the objective,
structure, features and functions of the presentinvention,
the present invention is described in detail as follows in
combination with embodiments.

[0022] Referring to FIG. 1, FIG. 1 is a sectional view
of an operation apparatus for a cooktop according to one
embodiment of the present invention. The operation ap-
paratus 1 includes a rotation shaft 2, a knob 3, a panel
4 and a light-emitting member 5. The rotation shaft 2 is
at least partially located on an inner side of the panel 4.
The operation apparatus 1 has at least two gears, and
rotation of the rotation shaft 2 can regulate the gear of
the operation apparatus 1. The knob 3 is connected onto
the rotation shaft 2 and at least partially located on an
outer side of the panel 4, and the light-emitting member
5is located on the inner side of the panel 4. The cooktop
in this embodiment is a gas cooktop, the panel 4 is a
cooktop panel, and the rotation shaft 2 is a valve rod of
a gas valve 6.

[0023] Referring to FIG. 2 in combination with FIG. 1,
FIG. 2 is an exploded view of an operation apparatus for
a cooktop according to one embodiment of the present
invention. The knob 3 includes a housing 30, the housing
30 includes a cover plate 31 and a side wall 32 surround-
ing the cover plate 31, and the cover plate 31 is provided
thereon with a light-transmissive portion 300. A rotation
shaft accommodating portion 33 extends from the cover
plate 31 towards the interior of the housing 30, the rota-
tion shaft 2is partially accommodated in the rotation shaft
accommodating portion 33, and thus rotation of the hous-
ing 30 will drive the rotation shaft 2 to rotate.

[0024] The knob 3 further includes a light-transmissive
element disposed inside the housing 30, and the light-
transmissive element includes a first light-transmissive
body 41 extending from the interior of the housing 30 to
and fixed to the inner side of the panel 4 and a second
light-transmissive body 42 receiving light emitted by the
first light-transmissive body 41. The first light-transmis-
sive body 41 and the second light-transmissive body 42
are substantially tubular. The first light-transmissive body
41 includes a first tube portion 411 and a second tube
portion 412, and a radial inner diameter of the first tube
portion 411 is greater than that of the second tube portion
412. The second light-transmissive body 42 includes a
top wall 421 and a neck portion 422 connected below the
top wall 421, and a radial outer diameter of the neck por-
tion 422 is less than the radial inner diameter of the first
tube portion 411. The rotation shaft accommodating por-
tion 33 is externally provided with an elastic member 43,
one end of the elastic member 43 abuts against an inner
wall of the first tube portion 411, and the other end abuts
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against the top wall 421 to make the top wall 421 elasti-
cally contact the cover plate 31. The housing 30 in this
embodiment can rotate only after moving towards the
panel 4 along an axial direction of the rotation shaft 2, to
prevent children’s wrong operations. When the housing
30 moves towards the panel 4 along an axial direction of
the rotation shaft 2, the neck portion 422 is at least par-
tially accommodated in the first tube portion 411. Thus,
the internal structure of the housing 30 is extremely com-
pact, and makes full use of the internal space of the hous-
ing.

[0025] Referringto FIG. 3 and FIG. 4, FIG. 3 is a three-
dimensional view of a second light-transmissive body ac-
cording to one embodiment of the present invention, and
FIG. 4 is a three-dimensional view of a first light-trans-
missive body according to one embodiment of the
present invention. The neck portion 422 of the second
light-transmissive body 42 includes a rib 4220, an inner
wall of the first tube portion 411 of the first light-transmis-
sive body 41 is provided thereon with a recess 4110, and
when the housing 30 moves towards the panel 4 along
the axial direction of the rotation shaft 2, the rib 4220 at
least partially enters the recess 4110; in this way, when
the housing 30 rotates, the second light-transmissive
body 42 keeps stationary in a rotating direction of the
housing 30.

[0026] As shown in FIG. 3, the top wall 421 of the sec-
ond light-transmissive body 42 is provided thereon with
light-transmissive gear marks 100, and the gear marks
100 are numbers "0", "1", "2", ..., and "9". The numbers
are light-transmissive, while the other parts are opaque,
for example, a black material may be coated thereon. "0"
indicates a closed state, "1" indicates Gear 1, "2" indi-
cates Gear 2, ..., and "9" indicates Gear 9. When the
housing 30 drives the rotation shaft 2 to rotate to one
gear of the operation apparatus 1, the user can only see
one gear mark through the light-transmissive portion 300,
and the gear mark displays the current gear of the cook-
top. In order to prevent the gear marks 100 on the top
wall 421 from being worn out, in another embodiment of
the present invention, the top wall 421 is a concave sur-
face.

[0027] Referring to FIG. 5, FIG. 5 is a schematic view
of a light-emitting member according to one embodiment
of the present invention. The light-emitting member 5 in
this embodiment is fixed to the gas valve 6 through a
bracket 5, and specifically clamped to the gas valve 6
through a plurality of hooks 51. The second tube portion
412 of the first light-transmissive body 41 includes two
projections 4120, the light-emitting member 5 is provided
thereon with two cylinders 52 corresponding to one pro-
jection 4120, and the two cylinders 52 form a gap 520.
After assembly of the operation apparatus, the projection
4120 is clamped to the gap 520 formed by the two cylin-
ders 52, sothat the firstlight-transmissive body 41 cannot
be rotated. When the housing 30 moves towards the pan-
el 4 along the axial direction of the rotation shaft 2, the
rib 4220 at least partially enters the recess 4110, and the
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second light-transmissive body 42 cannot be rotated ei-
ther. Thus, the housing 30 can rotate relative to the first
light-transmissive body 41 and the second light-trans-
missive body 42.

[0028] In order to prevent light leakage and to better
fix the first light-transmissive body 41, an open end of
the housing 30 is provided with a knob base 34 that pre-
vents light from leaking, and the knob base 34 is an
opaque annular member, which, for example, may be
disposed at the open end of the housing 30 through in-
terference fit or adhesion. As shown in FIG. 6, FIG. 6 is
a three-dimensional view of a housing according to an-
other embodiment of the present invention. In another
embodiment of the present invention, the open end of
the housing 30 is provided with at least one clip 35, used
for fixing the first light-transmissive body 41. As shown
in FIG. 2, the panel 4 has an opening 410 that allows the
rotation shaft 2 to pass through, in order to prevent water
or soup from leaking to the interior of the cooktop from
the opening 410 or the like, a seal 45 is clamped to an
edge of the opening 410, and in order to prevent the light
from leaking from the opening 410, the seal 45 is made
of an opaque material, for example, a black rubber ma-
terial.

[0029] Inanotherembodimentofthe presentinvention,
the light-emitting member is located inside the housing
30, the knob 3 further includes a photovoltaic device at
least providing electrical energy for the light-emitting
member, and the side wall 32 is a component of the pho-
tovoltaic device and made of a material at least translu-
cent.

[0030] The presentinvention further provides a cook-
top, including the operation apparatus 1 for a cooktop as
described above. In one embodiment, the cooktop is a
gas cooktop.

[0031] The present invention has been described
through the above related embodiments, but the embod-
iments are merely examples of implementing the present
invention. It should be pointed out that, the embodiments
disclosed do not limit the scope of the present invention.
On the contrary, variations and modifications made with-
out departing from the spirit and scope of the present
invention all fall within the patent protection scope of the
present invention.

Reference numerals
[0032]

operation apparatus;
rotation shaft;

knob;

panel;

light-emitting member;
gas valve;

OO WN -

30 knob;
31 cover plate;
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32 side wall;

33  rotation shaft accommodating portion;
34  knob base;

35 clip;

41  first light-transmissive body;
42  second light-transmissive body;
43  elastic member;

45  seal;

50 bracket;

51 hook;

52  cylinder;

100 gear mark;

300 light-transmissive portion;
410  opening;

411 first tube portion;
412  second tube portion;
421 top wall;

422  neck portion;

520 gap;

4110 recess;

4120  projection;

4220 rib

Claims

1. An operation apparatus (1) for a cooktop, having at
least two gears, the operation apparatus (1) com-
prising:

a rotation shaft (2), and

a knob (3), wherein the knob (3) comprises a
housing (30), the housing (30) is used for driving
the rotation shaft (2) to rotate, and the housing
(30) has a light-transmissive portion (300),
characterized in that,

the knob (3) further comprises a built-in element
disposed in the housing (30), and the housing
(30) rotates relative to the built-in element when
rotating;

a surface of the built-in element facing the light-
transmissive portion (300) has at least two gear
marks (100); and

when the housing (30) drives the rotation shaft
(2) to rotate to one gear of the operation appa-
ratus (1), one of the gear marks (100) is visible
for a user through the light-transmissive portion
(300).

2. The operation apparatus (1) for a cooktop according
to claim 1, characterized in that, the gear marks

(100) are formed with a light reflective material.

3. The operation apparatus (1) for a cooktop according
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to claim 1, characterized in that, the housing (30)
comprises a cover plate (31) and a side wall (32)
surrounding the cover plate (31), and the light-trans-
missive portion (300) is disposed on the cover plate
(31).

The operation apparatus (1) for a cooktop according
to claim 3, characterized in that, the operation ap-
paratus (1) further comprises a light-emitting mem-
ber (5),

the built-in element is a light-transmissive element
partially facing the light-emitting member (5), and
the gear marks (100) are light-transmissive gear
marks (100).

The operation apparatus (1) for a cooktop according
to claim 4, characterized in that, the light-emitting
member (5) is located outside the housing (30), and
the light-transmissive element partially extends out
of the housing (30) and is near the light-emitting
member (5).

The operation apparatus (1) for a cooktop according
to claim 5, characterized by further comprising a
panel (4),

wherein the rotation shaft (2) is at least partially lo-
cated on an inner side of the panel (4),

the knob (3) is connected onto the rotation shaft (2)
and at least partially located on an outer side of the
panel (4), and

the light-emitting member (5) is located on the inner
side of the panel (4).

The operation apparatus (1) for a cooktop according
to claim 6, characterized in that, the light-transmis-
sive element comprises a first light-transmissive
body (41) extending from the interior of the housing
(30) to and fixed to the inner side of the panel (4)
and a second light-transmissive body (42) receiving
light emitted by the first light-transmissive body (41),
the first light-transmissive body (41) and the second
light-transmissive body (42) are substantially tubu-
lar, and the second light-transmissive body (42) can
be partially accommodated in the first light-transmis-
sive body (41).

The operation apparatus (1) for a cooktop according
toclaim 7, characterized in that, the knob (3) further
comprises an elastic member (43),

the first light-transmissive body (41) comprises a first
tube portion (411) and a second tube portion (412),
and a radial inner diameter of the first tube portion
(411) is greater than that of the second tube portion
(412);

the second light-transmissive body (42) comprises
a top wall (421) and a neck portion (422) connected
below the topwall (421), the top wall (421)is provided
thereon with the gear marks (100), and a radial outer
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10.

1.

12.

13.

14.

15.

diameter of the neck portion (422) is less than the
radial inner diameter of the first tube portion (411);
one end of the elastic member (43) abuts against an
inner wall of the first tube portion (411), and the other
end abuts against the top wall (421) to make the top
wall (421) elastically contact the cover plate (31); and
when the housing (30) moves towards the panel (4)
along an axial direction of the rotation shaft (2), the
neck portion (422) is atleast partially accommodated
in the first tube portion (411).

The operation apparatus (1) for a cooktop according
to claim 7, characterized in that, one of the first
light-transmissive body (41) and the second light-
transmissive body (42) comprises at least one rib
(4220), and the other one of the first light-transmis-
sive body (41) and the second light-transmissive
body (42) comprises at least one recess (4110); and
when the housing (30) moves towards the panel (4)
along an axial direction of the rotation shaft (2), the
rib (4220) at least partially enters the recess (4110).

The operation apparatus (1) for a cooktop according
to claim 4, characterized in that, the light-emitting
member (5) is located inside the housing (30).

The operation apparatus (1) for a cooktop according
to claim 10, characterized in that, the knob (3) fur-
ther comprises a photovoltaic device at least provid-
ing electrical energy for the light-emitting member
(5), and the side wall (32) is a component of the pho-
tovoltaic device.

The operation apparatus (1) for a cooktop according
to claim 11, characterized in that, the side wall (32)
is made of a material at least translucent.

The operation apparatus (1) for a cooktop according
to any one of claims 1 to 12, characterized in that,
an open end of the housing (30) is provided with a
knob base (34) that prevents light from leaking.

A cooktop, characterized by comprising the oper-
ation apparatus (1) for a cooktop according to any
one of claims 1 to 13.

The cooktop according to claim 14, characterized
in that, the cooktop is a gas cooktop or an induction
cooktop.
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