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(57) A refrigerator and method for controlling the —

same. The refrigerator includes a first motion mechanism /,/ T 1
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motion mechanism for raising and retracting the first stor-
age space (20) within the drawer (10), and a third motion
mechanism for raising and retracting the second storage
space (30). The control method includes controlling the
motion mechanisms based on the direction of a foot
movement detected by a sensor. The present arrange-
ment allows for the storage spaces of items to be sepa-
rated.
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Description
TECHNICAL FIELD

[0001] The present application relates to a refrigerator
and method for controlling the same, and in particular,
to a refrigerator used for storing items and method for
controlling the same.

BACKGROUND

[0002] Refrigerators, especially French-style refriger-
ators, typically feature large pull-out drawers at the bot-
tom. While this pull-out drawer design provides ample
storage space, low placement of the drawer necessitates
that users bend over and exert force to open it, which
could potentially cause chronic spinal injuries over time,
particularly inconveniencing elderly users. Existing tech-
nologies include designs that adjust the height of the low-
er drawer using a specific motion mechanism, which au-
tomatically or manually raises the drawer to an appropri-
ate height when the drawer door is opened. However,
these designs have a drawback: the drawer is a single
large compartment, which does not allow for differentia-
tion of storage spaces to meet the diverse needs of users
for placing and retrieving items.

SUMMARY

[0003] Anobjectofthe presentapplicationis to provide
a refrigerator and method for controlling the same that
capable of distinguishing the storage space of items.
[0004] To achieve the above object, the present appli-
cation provides a refrigerator, comprising:

a cabinet with a storage compartment formed at low-
er inside of the cabinet;

a drawer provided within the storage compartment;
and

a first motion mechanism provided between the cab-
inetand the drawer for opening and closing the draw-
er;

wherein the drawer comprises a first storage space,
a first shell formed around the first storage space, a
second motion mechanism connected to the first
shell for raising and retracting the first storage space,
a second storage space provided laterally adjacent
to the first storage space, a second shell formed
around the second storage space, and a third motion
mechanism connected to the second shell for raising
and retracting the second storage space.

[0005] As a further improvement of the present appli-
cation, both the first shell and the second shell have a
base wall and sidewalls extending upward from around
the base wall, with both the first and second shells being
open at the top in a box-like configuration.

[0006] As a further improvement of the present appli-
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cation, the first shell comprises a base wall and sidewalls
extending upward from around the base wall, the side-
walls comprise a first sidewall provided along the opening
direction of the drawer, the second shell comprises a
second sidewall provided parallel to and spaced from the
first sidewall, the second sidewall extending toward the
first sidewall to form a third sidewall and a fourth sidewall,
the second shell further comprises a movable wallformed
between the third sidewall and the fourth sidewall and
perpendicular to the third sidewall and the fourth sidewall,
one end of the movable wall is pivotally connected to an
lower edge of the second sidewall and the other end is
pivotally connected to an upper edge of the first sidewall.
[0007] As a further improvement of the present appli-
cation, the volume of the second storage space is smaller
than the volume of the first storage space, and the mov-
able wall is sloping between the first sidewall and the
second sidewall with the drawer is closed.

[0008] As a further improvement of the present appli-
cation, the drawer is provided with a sensor module for
detecting a moving state of a person’s foot, and the re-
frigerator comprises a control module provided on the
cabinet, wherein the control module is in communication
with the sensor module, the first motion mechanism, the
second motion mechanism, and the third motion mech-
anism.

[0009] As a further improvement of the present appli-
cation, the drawer comprises a drawer door for closing
the storage compartment, a lower end of the drawer door
is recessed upwards to form a recessed area, with the
sensor module located within the recessed area.
[0010] As a further improvement of the present appli-
cation, the second motion mechanism and the third mo-
tion mechanism comprises gears, racks, stepper motors,
and rails working in conjunction.

[0011] To achieve the above object, the present appli-
cation further provides a control method for a refrigerator,
characterized in that, the control method comprising the
following steps:

acquiring an open door signal;

controlling the first motion mechanism to open the
drawer after acquiring the open door signal;
controlling the sensor module to detect direction of
a foot movement;

determining the foot moves from right to left to control
the second motion mechanism to raise the first stor-
age space;

determining the foot moves from left to right to control
the third motion mechanism to raise the second stor-
age space.

[0012] As a further improvement of the present appli-
cation, the control method further comprising:

detecting arange of the foot movement by the sensor
module;
controlling an operating range of the second and
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third motion mechanisms based on the range of the
foot movement, the operating range of the second
and third motion mechanisms are directly proportion-
al to the range of the foot movement.

[0013] As a further improvement of the present appli-
cation, the control method further comprising:

determining whether a door closing signal is ac-
quired;

controlling the second motion mechanism to retract
the first storage space to an initial position, control-
ling the third motion mechanism to retract the second
storage space to an initial position, and controlling
the first motion mechanism to close the drawer, in a
case of a door closing signal is acquired;
determining whether the foot has left by controlling
the sensor module in a case of none of a door closing
signal is acquired;

controlling the second motion mechanism to retract
the first storage space to the initial position, control-
ling the third motion mechanism to retract the second
storage space to the initial position, and controlling
the first motion mechanism to close the drawer, in a
case of determining the foot has left and without ac-
quiring the door closing signal after "a" seconds.

[0014] Compared to the prior art, the beneficial effect
of the present application is that it is possible to differen-
tiate the storage space of the items.

BRIEF DESCRIPTION OF DRAWINGS

[0015] Further detailed explanations of the specific
embodiments of the present application are provided be-
low, in conjunction with the accompanying figures:

FIG. 1 is a schematic diagram of the refrigerator ac-
cording to the present application;

FIG. 2 is a schematic diagram of the drawer in an
open status, as seen in Figure 1;

FIG. 3 is schematic diagram where the first storage
space is in a raised position, as shown in Figure 2;
FIG. 4 is a schematic diagram of the gear and rack
interaction of the second and third motion mecha-
nisms;

FIG. 5 is a schematic diagram of the arrangement
of gears, stepper motors, and support rods of the
second and third motion mechanisms;

FIG. 6 is a schematic diagram of the preferred struc-
ture of the drawer, as seen in Figure 2;

FIG. 7 is a schematic diagram of the second storage
space in a retracted status, as shown in Figure 6;
FIG. 8 is a schematic diagram of the structure of the
gear and rack of the third motion mechanism, as
seen in Figure 6;

FIG. 9 is a schematic diagram of the structure of the
drawer door, as seen in Figure 2;
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FIG. 10 is a flowchart illustrating the control method
of the refrigerator as proposed by the present appli-
cation;

FIG. 11 is a detailed flowchart illustrating the control
method shown in Figure 10;

FIG. 12is an optimized flowchart of the control meth-
od shown in Figure 10.

DETAILED DESCRIPTION OF EMBODIMENTS

[0016] The following detailed description ofthe embod-
iments of the present application is provided in conjunc-
tion with the accompanying drawings. However, these
embodiments do not limit the invention; any structural,
methodological, or functional modifications made by
those skilled in the art based on these embodiments fall
within the scope of protection of the present application.
[0017] Figure 1is a schematic diagram of the refriger-
ator according to the present application.

[0018] Figure 2 is a schematic diagram of the drawer
10 in an open status, as seen in Figure 1.

[0019] Figure 3 is schematic diagram where the first
storage space 20 is in a raised position, as shown in
Figure 2.

[0020] As shown in Figure 1, the refrigerator includes
a cabinet 1 with a storage compartment 2 formed atlower
inside of the cabinet 1, a drawer 10 provided within the
storage compartment 2, and a first motion mechanism
11 provided between the cabinet 1 and the drawer 10 for
opening and closing the drawer 10. The drawer 10 in-
cludes a first storage space 20, a first shell 21 formed
around the first storage space 20, a second motion mech-
anism connected to the first shell 21 for raising and re-
tracting the first storage space 20, a second storage
space 30 provided laterally adjacent to the first storage
space 20, a second shell 31 formed around the second
storage space 30, and a third motion mechanism con-
nected to the second shell 31 for raising and retracting
the second storage space 30.

[0021] The drawer 10 also includes a drawer door 40,
drawer door 40 is connected to the third motion mecha-
nism. When the drawer 10 is retracted into the storage
compartment 2, the drawer door 40 can close the storage
compartment 2, thereby preventing the leakage of cold
air from inside the storage compartment 2.

[0022] The third motion mechanism only needs to fa-
cilitate the opening and closing of drawer 10, and it can
be either electric or manual. For instance, the third motion
structure might configured as rails installed on both sides
of drawer 10 and grooves set on cabinet 1 to align with
these rails, as well as a servo motor that drives the rails
to move back and forth within the grooves.

[0023] Such a configuration allows drawer 10 to be di-
vided into two independently accessible storage spaces,
enabling users to raise or retract different storage spaces
accordingto their specificaccess needs, thereby meeting
the diverse storage and retrieval demands of users.
[0024] Both the first shell 21 and the second shell 31
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may have a base wall 22 and sidewalls 23 extending
upward from around the base wall 22, with both the first
and second shells being open at the top in a box-like
configuration.

[0025] This configuration facilitates the placement and
retrieval of items, simplifies the structure, reduces man-
ufacturing costs, and maximizes the utilization of the stor-
age space.

[0026] Preferably, the volume of the second storage
space 30 is smaller than that of the first storage space
20. The second storage space 30 is used for temporarily
placing items, while the first storage space 20 is used for
storing items.

[0027] With this structural design, in practical use,
when a user has multiple items to place, they can initially
place items in the second storage space 30, and then
gradually transfer them to the first storage space 20. This
arrangement prevents the need for users to frequently
bend down to pick up items from the ground.

[0028] When users need to remove various items from
the first storage space 20, they can remove the items
one by one from the first storage space 20, place them
back into the first storage space 20, and then take all the
items to be removed at once from the first storage space
20.

[0029] Additionally, the first storage space 20, serving
as a dedicated storage space, often contains a large
number of items with a significant overall weight. Conse-
quently, the load on the second motion mechanism is
generally much greater than that on the third motion
mechanism. Therefore, the lifting and lowering opera-
tions of the second motion mechanism tend to be slower,
consume more energy, and suffer greater wear over pro-
longed use. In contrast, the third motion mechanism is
more agile and flexible, incurs less wear, and uses less
energy. Such a design enhances the operational flexibil-
ity and reliability of the drawer 10, increases the overall
lifespan of the drawer 10, and saves energy.

[0030] For these reasons, dividing the storage space
of the drawer 10 into dedicated spaces for placing and
retrieving items facilitates the handling of items by users,
meets their diverse usage needs, and improves the op-
erational flexibility and reliability of drawer 10. This also
enhances the overall lifespan of the drawer 10 while con-
serving energy.

[0031] Preferably, the second and third motion mech-
anisms include gears 12, racks 13, stepper motors 14,
and rails working in conjunction.

[0032] Figure 4 is a schematic diagram of the gear 12
and rack 13 interaction of the second and third motion
mechanisms.

[0033] As illustrated in Figure 4, the second and third
motion mechanisms may utilize the interplay between
gears 12 and racks 13 to achieve the raising and retract-
ing of the first storage space 20 and the second storage
space 30.

[0034] The gears 12 can be mounted on the first shell
21 and the second shell 31, while the corresponding
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racks 13 can be set up on the drawer door 40 to engage
with gears 12, or on the first motion mechanism 11.
[0035] Alternatively, the gears 12 may be provided on
the drawer door 40 or the first motion mechanism 11, and
the racks 13 may be configured to engage with them on
the first shell 21 and the second shell 31.

[0036] This setup allows for high precision in move-
ment, enabling accurate control of the speed, extent, and
direction of operation of the second and third motion
mechanisms. The structure is simple, easy to assemble,
and cost-effective.

[0037] Figure5is a schematic diagram of the arrange-
ment of gears 12, stepper motors 14, and support rods
15 of the second and third motion mechanisms.

[0038] As shown in Figure 5, the second and third mo-
tion mechanisms use stepper motors 14 to drive gears
12 to rotate relative to racks 13, thereby facilitating the
raising and retracting of the first storage space 20 and
the second storage space 30.

[0039] There canbe two gears 12, connected by a sup-
port rod 15, which enables the synchronized operation
of both gears 12. The supportrod 15 can be placed under
the front end of the first shell 21 or the second shell 31
to provide support. The rear end of the first shell 21 and
the second shell 31 can provide a structure where verti-
cally movable rails and tracks are coordinated with each
other.

[0040] This setup ensures high motion precision and
allows for accurate control of the operation speed, extent,
and direction of the second and third motion mecha-
nisms. The structure is simple, easy to assemble, and
cost-effective.

[0041] Figure 6is aschematic diagram of the preferred
structure of the drawer 10, as seen in Figure 2.

[0042] As illustrated in Figure 6, the first shell 21 in-
cludes a base wall 22 and sidewalls 23 extending upward
from around the base wall 22. The sidewalls 23 include
a first sidewall 24 provided along the opening direction
of the drawer 10. The second shell 31 includes a second
sidewall 25 that is parallel to and spaced from the first
sidewall 24, the second sidewall 25 extending to form a
third sidewall 26 and a fourth sidewall 27 toward the first
sidewall 24. Additionally, the second shell 31 includes a
movable wall 28 formed between the third sidewall 26
and the fourth sidewall 27, perpendicular to the third side-
wall 26 and the fourth sidewall 27. One end of the mov-
able wall 28 is pivotally connected to the lower edge of
the second sidewall 25, and the other end is pivotally
connected to the upper edge of the first sidewall 24.
[0043] The movable wall 28 can be connected by hing-
es to the first sidewall 24 and the second sidewall 25.
The second sidewall 25, the third sidewall 26, and the
fourth sidewall 27 act as barriers, preventing items within
the second storage space 30 from falling out.

[0044] When the movable wall 28 is slightly sloping
downwards, horizontally, or upwards, it can be used for
temporarily placing items. When the movable wall 28 is
steeply sloping upwards, items resting on it can automat-
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ically slide into the first storage space 20.

[0045] When there is sufficient space in the first stor-
age space 20 and the items to be placed are suitable,
users can raise the second storage space 30 to a certain
height, place items into the second storage space 30,
and then continue to slowly raise the second storage
space 30, allowing the items to automatically slide into
the first storage space 20.

[0046] This arrangement facilitates the placement and
retrieval of items, meets the diverse usage needs of us-
ers, and enhances the operational flexibility and reliability
of drawer 10. It also extends the overall lifespan of the
drawer 10 while saving energy.

[0047] Figure 7 is a schematic diagram of the second
storage space 30 in aretracted status, as shownin Figure
6.

[0048] As showing in Figure 7, preferably, the volume
of the second storage space 30 is smaller than that of
the first storage space 20. When drawer 10 is closed, the
movable wall 28 is set at an incline between the first side-
wall 24 and the second sidewall 25.

[0049] This configuration not only facilitates the place-
ment and retrieval of items by users but also minimizes
the occupation of storage space, allowing drawer 10 to
accommodate more items.

[0050] Figure 8 is is a schematic diagram of the struc-
ture of the gear 12 and rack 13 of the third motion mech-
anism of the second storage space 30, as seen in Figure
6.

[0051] AsshowninFigure 8,the second storage space
30 not only moves vertically but also horizontally. The
gear 12 can be positioned on the third sidewall 26, while
the rack 13 can be set to mesh with the gear 12 and
shaped according to the movement trajectory of the rack
13 into an arc.

[0052] This arrangement allows for high motion preci-
sionand enables accurate control of the operating speed,
extent, and direction of the third motion mechanism. The
structure is simple, easy to assemble, and cost-effective.
[0053] Preferably, thedrawer 10 is provided with a sen-
sor module 43 for detecting the moving state of aperson’s
foot. The refrigerator includes a control module mounted
on the cabinet 1, which is in communication with the sen-
sormodule 43, the first motion mechanism 11, the second
motion mechanism, and the third motion mechanism.
[0054] The control module can control the first motion
mechanism 11, the second motion mechanism, and the
third motion mechanism based on the moving state of a
person’s foot detected by the sensor module 43. In prac-
tical use, when a user’s hands are occupied, or it is in-
convenient to use hands for other reasons, the user can
control the drawer 10 with their foot.

[0055] The sensor module 43 can be a position move-
ment sensor.

[0056] This setup allows for control of drawer 10 based
on the moving state of a person’s foot, thereby freeing
the user’s hands for easier access and placement of
items, and meeting diverse user needs.
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[0057] Figure 9is a schematic diagram of the structure
of the drawer door 40, as seen in Figure 2.

[0058] Asillustratedin Figure 9, the drawer 10 includes
a drawer door 40 for closing the storage compartment 2.
Alowerend 41 of the drawer door 40 is recessed upwards
to form a recessed area 42, with the sensor module 43
can preferably be located. The recessed area 42 is de-
signed to accommodate foot with moving inside. The
sensing area of sensor module 43 is confined within this
recessed area 42.

[0059] Thisarrangementenables the concealed instal-
lation of sensor module 43, preventing misidentification
by the sensor module 43 and making the system easy
to operate, simple in structure, and convenient to assem-
ble and disassemble.

[0060] Figure 10 is a flowchart illustrating the control
method for the refrigerator of the present application.
[0061] As shown in Figure 10, the control method in-
cludes the following steps:

acquiring an open door signal;

controlling the first motion mechanism 11 to open
drawer 10 after acquiring the open door signal;
controlling the sensor module 43 to detect direction
of a foot movement;

determining the foot moves from right to left to control
the second motion mechanism to raise the first stor-
age space 20;

determining the foot moves from left to right to control
the third motion mechanism to raise the second stor-
age space 30.

[0062] Theopendoorsignal canbe activated invarious
ways, such as by voice activation, knocking on the door,
pulling the door, or using a touch screen.

[0063] This setup allows the control of drawer 10 based
on the moving state of a person’s foot, thereby freeing
the user’'s hands for easier access and placement of
items, fulfilling diverse user needs.

[0064] Figure 11 is a detailed flowchart illustrating the
control method show in Figure 10.

[0065] As shown in Figure 11, the control method fur-
ther includes the following steps:

detecting arange of the foot movement by the sensor
module;

controlling an operating range of the second and
third motion mechanisms based on the range of the
foot movement, the operating range of the second
and third motion mechanisms are directly proportion-
al to the range of the foot movement.

[0066] This setup allows the control of drawer 10 based
on the moving state of a person’s foot, thereby freeing
the user’'s hands for easier access and placement of
items, fulfilling diverse user needs.

[0067] Figure 12isan optimized flowchartof the control
method shown in Figure 10.
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[0068] As illustrated in Figure 12, the control method
includes the following steps:

determining whether a door closing signal is ac-
quired;

controlling the second motion mechanism to retract
the first storage space 20 to an initial position, con-
trolling the third motion mechanism toretract the sec-
ond storage space 30 to an initial position, and con-
trolling the first motion mechanism 11 to close the
drawer 10, in a case of a door closing signal is ac-
quired;

determining whether the foot has left by controlling
the sensor module 43 in a case of none of a door
closing signal is acquired;

controlling the second motion mechanism to retract
the first storage space 20 to the initial position, con-
trolling the third motion mechanism toretract the sec-
ond storage space 30 to the initial position, and con-
trolling the first motion mechanism 11 to close the
drawer 10, in a case of determining the foot has left
and without acquiring the door closing signal after
"a" seconds.

[0069] The door closing signal can be activated in var-
ious ways, such as a voice control, knocking on the door,
pushing the door inward, or using a touchscreen.
[0070] This setup ensures that drawer 10 closes
promptly when not in use, preventing the escape of cold
air and spoilage of food, thereby enhancing the efficiency
and user experience of the refrigerator.

[0071] Insummary, the technical solutions provided by
the present application effectively address the issues
presentin existing technology where drawer 10 is a single
large compartment that cannot differentiate storage
spaces, failing to meet the diverse needs of users for
storing and retrieving items. The technical solutions of-
fered by the present application enable the segregation
of storage spaces, facilitating user access to and place-
ment of items, satisfying a variety of user needs, and
enhancing the operational flexibility and reliability of
drawer 10. They also extend the overall lifespan of drawer
10 while saving energy, and allow the control of drawer
10 based on the moving state of a person’s foot, thereby
freeing the user’s hands.

[0072] It should be understood that while this descrip-
tion is drafted in terms of embodiments for clarity, not
every embodiment contains a single independent tech-
nical solution. The narrative style of this description is
intended solely for clarity, and those skilled in the art
should consider this description as awhole. The technical
solutions in each embodiment may be appropriately com-
bined to form other implementations understandable to
those skilled in the art.

[0073] The series of detailed explanations listed above
are merely specific explanations of feasible embodi-
ments of the present application and are not intended to
limit the scope of the present application. Any equivalent
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implementations or modifications made without depart-
ing from the spirit of the present application should be
included within the scope of the present application.

Claims
1. A refrigerator comprising:

a cabinet with a storage compartment formed at
lower inside of the cabinet;

a drawer provided within the storage compart-
ment; and

a first motion mechanism provided between the
cabinet and the drawer for opening and closing
the drawer;

characterized in that the drawer comprises a
first storage space, a first shell formed around
the first storage space, a second motion mech-
anism connected to the first shell for raising and
retracting the first storage space, a second stor-
age space provided laterally adjacent to the first
storage space, a second shell formed around
the second storage space, and a third motion
mechanism connected to the second shell for
raising and retracting the second storage space.

2. Therefrigerator according to claim 1, characterized
in that both the first shell and the second shell have
a base wall and sidewalls extending upward from
around the base wall, with both the first and second
shells being open at the top in a box-like configura-
tion.

3. Therefrigerator according to claim 1, characterized
in that the first shell comprises a base wall and side-
walls extending upward from around the base wall,
the sidewalls comprises a first sidewall provided
along the opening direction of the drawer, the second
shell comprises a second sidewall provided parallel
to and spaced from the first sidewall, the second
sidewall extending toward the first sidewall to form
a third sidewall and a fourth sidewall, the second
shell further comprises a movable wall formed be-
tween the third sidewall and the fourth sidewall and
perpendicular to the third sidewall and the fourth
sidewall, one end of the movable wall is pivotally
connected to a lower edge of the second sidewall
and the other end is pivotally connected to an upper
edge of the first sidewall.

4. Therefrigerator according to claim 3, characterized
in that the volume of the second storage space is
smaller than the volume of the first storage space,
and the movable wall is sloping between the first
sidewall and the second sidewall with the drawer is
closed.
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The refrigerator according to claim 1, characterized
in that the drawer is provided with a sensor module
for detecting a moving state of a person’s foot, and
the refrigerator comprises a control module provided
on the cabinet, wherein the control module is in com-
munication with the sensor module, the first motion
mechanism, the second motion mechanism, and the
third motion mechanism.

The refrigerator according to claim 5, characterized
in that the drawer comprises a drawer door for clos-
ing the storage compartment, a lower end of the
drawer door is recessed upwards to form arecessed
area, with the sensor module located within the re-
cessed area.

The refrigerator according to claim 1, characterized
in that the second motion mechanism and the third
motion mechanism comprises gears, racks, stepper
motors, and rails working in conjunction.

A control method for a refrigerator, characterized
in that, the control method comprising the following
steps:

acquiring an open door signal;

controlling the first motion mechanism to open
the drawer after acquiring the open door signal;
controlling the sensor module to detect direction
of a foot movement;

determining the foot moves from right to left to
control the second motion mechanism to raise
the first storage space;

determining the foot moves from left to right to
control the third motion mechanism to raise the
second storage space.

9. Thecontrol method according to claim 8, character-

ized in that, the control method further comprising:

detecting a range of the foot movement by the
sensor module;

controlling an operating range of the second and
third motion mechanisms based on the range of
the foot movement, the operating range of the
second and third motion mechanisms are direct-
ly proportional to the range of the foot move-
ment.

10. The control method according to claim 9, character-

ized in that, the control method further comprising:

determining whether a door closing signal is ac-
quired;

controlling the second motion mechanism to re-
tract the first storage space to an initial position,
controlling the third motion mechanism to retract
the second storage space to an initial position,
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12

and controlling the first motion mechanism to
close the drawer, in a case of a door closing
signal is acquired;

determining whether the foot has left by control-
ling the sensor module in a case of none of a
door closing signal is acquired;

controlling the second motion mechanism to re-
tract the first storage space to the initial position,
controlling the third motion mechanism to retract
the second storage space to the initial position,
and controlling the first motion mechanism to
close the drawer, in a case of determining the
foot has left and without acquiring the door clos-
ing signal after "a" seconds.
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