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ABSTRACT

A cable steering system directs steel cables, for lifting cabinet shelf. The cable steering
system includes left and right devices each comprising a first transmission wheel for
horizontally turning the cable, and a second transmission wheel for vertically turning the cable
which extends out from the first transmission wheel; and the cable extending out from the
second transmission wheel is located in the middle of a side edge of the cabinet body. With the
steel cable steering devices of the lifting cabinet, each steel cable extends horizontally along
the first transmission wheel, and then is directed vertically downwardly by the second
transmission wheel, thereby the cable is connected to a middle part of a side edge of the lifting

shelf, so that the lifting shelf bears a balanced force.
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STEEL CABLE STEERING DEVICE, STEEL CABLE
STEERING SYSTEM AND LIFTING CABINET

FIELD OF THE INVENTION
The present invention relates to the technical field of cabinets, in particular to a steel

cable steering device, a steel cable steering system, and a lifting cabinet.

BACKGROUND OF THE INVENTION

With the development of urbanization, many houses are small-sized. In order to ensure
enough storage space, a hanging, automatically lifting cabinet is mounted indoors, wherein a
cabinet body of the cabinet is equipped with a lifting shelf which may be lifted or lowered
relative to the cabinet body and lower out from the bottom of the cabinet body.

However, in the existing lifting cabinet, a motor is used to drive the steel cable, and
then the steel cable drives the lifting shelf to move. In order to save space occupied by the
power mechanisms such as a motor, the power mechanism in the cabinet body is generally
horizontally arranged in the middle of the cabinet body. As the power mechanism is
horizontally arranged and it has a certain length, a steel cable which extends out from an outlet
of the power mechanism and connects to a lifting shelf is unable to be connected to the middle

part of either side edge of the lifting shelf, thereby the lifting shelf bears an unbalanced force.

SUMMARY OF THE INVENTION

Therefore, it is an objective of the present invention to provide a steel cable steering
device of a lifting cabinet, which may guide the steel cable horizontal and vertical movement,
and the vertical segment of the steel cable is connected to a middle of a side edge of a lifting
shelf.

It is provided a steel cable steering device used for a lifting cabinet comprising a first
transmission wheel and a second transmission wheel; wherein the first transmission wheel is
used for horizontally turning a steel cable, the second transmission wheel is used for vertically

turning the steel cable which extends out from the first transmission wheel. The steel cable
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extending downwardly from the second transmission wheel is connected to a middle part of a
side edge of a lifting shelf.
In the steel cable steering device of the present invention, the steel cable firstly extends

horizontally to the midperpendicular of a side edge of the cabinet body through the first

transmission wheel, and then the steel cable extending out from the first transmission wheel is
further vertically turned through the second transmission wheel, thereby the steel cable is
connected to the middle part of a side edge of the lifting shelf, and the lifting shelf bears a
balanced force.

Further, the steel cable between the first transmission wheel and the second
transmission wheel remains horizontal.

In the steel cable steering device of the present invention, when the steel cable is
sliding on the first transmission wheel or the second transmission wheel, it slides in the same
direction with a groove in the first transmission wheel or second transmission wheel
respectively by keeping the steel cable between the first transmission wheel and the second
transmission wheel horizontal, thereby avoiding a situation that the steel cable is disengaged
from the first or second transmission wheel.

Specifically, the steel cable steering device further comprises a housing, and a first slot
for mounting the first transmission wheel, a second slot for mounting the second transmission
wheel, and a first channel for communicating with the first slot and second slot are configured
in the housing.

In the steel cable steering device of the present invention, the first slot and the steel
cable outlet of the power mechanism of the lifting cabinet are located in a same plane, so that
the steel cable between the first transmission wheel and the power mechanism keeps
horizontal or nearly horizontal, thereby avoiding that a component force in another direction is
generated to reduce the pull force on the lifting shelf due to the sideling configuration of the
steel cable.

In the steel cable steering device of the present invention, a guide plate is configured in
both the first slot and the second slot in the housing, wherein at least one guide block is
configured on the guide plate, so that at least two guide grooves are formed between the first

transmission wheel, the guide plate, and the guide block, and at least two guide grooves are
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formed between the second transmission wheel, the guide plate and the guide block. These
guide grooves guide the two steel cables extending from the first transmission wheel or the
second transmission wheel, to prevent the steel cables from shifting after the steel cable is
turned, thereby ensuring that the steel cables will not be entangled.

It is another objective of the present embodiment to disclose a lifting cabinet,
comprising a cabinet body, a lifting shelf movable in the cabinet body, a power mechanism for
driving the lifting shelf and a steel cable steering device as above mentioned.

It is a further objective of the present embodiment to disclose a steel cable steering
system of the lifting cabinet, comprising two groups of the steel cable steering device as above
mentioned.

The two groups of the steel cable steering device are respectively disposed on both
sides of the inside of the lifting cabinet body.

Further, the two groups of the steel cable steering devices are coupled to the two
groups of steel cables extending out from the power mechanism of the lifting cabinet, and the
two groups of steel cables are in the same plane.

In one group of the steel cable steering device, a first angle is formed in a horizontal
direction between the steel cable extending into the first transmission wheel and the steel cable
extending out from the first transmission wheel.

In another group of the steel cable steering device, a second angle is formed in a
horizontal direction between the steel cable extending into the first transmission wheel and the
steel cable extending out from the first transmission wheel.

The first angle is unequal to the second angle.

As the cabinet body has a tight space for mounting the power mechanism, the two
groups of steel cables extending out from the power mechanism are disposed in a same
horizontal plane, that is the two groups of steel cables are separated horizontally in a certain
distance.

The steel cable steering system of the present invention comprises two groups of the
steel cable steering device, wherein in one group of the steel cable steering device, a first angle
is formed in a horizontal direction between the steel cable extending into the first transmission

wheel and the steel cable extending out from the first transmission wheel; and in another group
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of the steel cable steering device, a second angle is formed. One of the groups of steel cables
has a larger turning angle by making the first angle unequal to the second angle, thereby both
the two groups of steel cables separated horizontally from each other in a distance are able to
be connected to the middle part of a side edge of the lifting shelf.

It is a further objective of the present embodiment to disclose a lifting cabinet,
comprising a cabinet body, a lifting shelf movable in the cabinet body, a power mechanism for
driving the lifting shelf and a steel cable steering system as above mentioned.

For a better understanding and practice, the present invention will be described in

detail with reference to accompanying figures.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a top view of one group of a steel cable steering device of the embodiment
of the present invention on a right-hand side of a lifting cabinet.

Figure 2 is a front view of the one group of a steel cable steering device of the
embodiment of the present invention.

Figure 3 is a rear perspective view of the one group of a steel cable steering device of
the embodiment of the present invention with the housing removed.

Figure 4 is a top view of another group of a steel cable steering device of the
embodiment of the present invention on a left-hand side of a lifting cabinet.

Figure 5 is a sectional schematic view of a guide plate of the embodiment of the
present invention.

Figure 6 is a top view of a steel cable steering system in a lifting cabinet of the

embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

For a better illustration, the present invention will be further described in detail with
reference to the accompanying figures.

As shown in Figure 1 and Figure 2, a pair of steel cable steering devices 10 on the top
comers of a lifting cabinet each comprise a first transmission wheel 11 and a second

transmission wheel 12; wherein the first transmission wheel 11 is used for horizontally turning
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a steel cable 20, and the second transmission wheel 12 is used for vertically turning the steel
cable 20 which extends from the first transmission wheel 11. The steel cable 20 extending
downwardly from the second transmission wheel 12 is connected to the middle part of a side
edge of a lifting shelf in a lifting cabinet.

In the left and right steel cable steering devices 10 of this embodiment, firstly the steel
cables 20 extend horizontally to the side edges of the cabinet body through the first
transmission wheels 11, and then the steel cables 20 extending from the first transmission
wheels are vertically turned through the second transmission wheels 12, so that the steel cables
20 are connected to the middle part of the side edges of the lifting shelf, thereby the lifting
shelf bears a balanced force.

Preferably, as shown in Fig. 3, the steel cables 20 between the first transmission wheel
11 and the second transmission wheel 12 is horizontal.

In each steel cable steering device 10 of this embodiment, when the steel cables 20 are
sliding on the first transmission wheel 11 or the second transmission wheel 12, they slide in
the same direction with grooves in the first transmission wheel 12 and second transmission
wheel 12, respectively, by keeping the steel cables 20 between the first transmission wheel and
the second transmission wheel horizontal 12, thereby avoiding a situation that the steel cables
are detached from the first or second transmission wheel.

Specifically, the steel cable steering device further comprises a housing 13, and a first
slot 131 for mounting the first transmission wheel 11, a second slot 132 for mounting the
second transmission wheel 12, and a first channel for communicating with the first slot 131
and the second slot 132 are configured in the housing.

In the steel cable steering device 10 of this embodiment, the first slot 131 and an steel
cable outlet of the power mechanism 40 of the lifting cabinet are located in a same plane, so
that the steel cables between the first transmission wheel and the power mechanism keep
horizontal or nearly horizontal, thereby avoiding that a component force in another direction is
generated to reduce the pull force on the lifting shelf due to the sideling configuration of the

steel cable.
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Preferably, as shown in Figure 1 and Figure 4, a guide plate 14 is configured in both
the first slot 131 and the second slot 132, and at least one guide block 15 is configured in the
guide plate 14.

As shown in Figure 5, at least two guide grooves 16 are formed between the first
transmission wheel 11, the guide plate 14 and the guide block 15, and at least two guide
grooves 16 are formed between the second transmission wheel 12, the guide plate 14, and the
guide block 15.

It should be noted that, as a structure of the guide plate 14 configured in the first slot
131 is basically the same as a structure of the guide plate configured in the second slot 132, the
structure of the guide plate configured in the first slot is not shown in accompanying figures.

In each of the steel cable steering devices 10 of this embodiment, a guide plate 14 is
configured in both the first slot 131 and the second slot 132 in the housing 13, wherein at least
one guide block 15 is configured on the guide plate 14, so that at least two guide grooves 16
are formed between the first transmission wheel 11, the guide plate 14, the guide block 15, and
at least two guide grooves are formed between the second transmission wheel 12, the guide
plate and the guide block. These guide grooves guide two steel cables extending from the first
transmission wheel or the second transmission wheel, to prevent the steel cables 20 from
shifting after the steel cables are turned, thereby ensuring that the steel cables will not be
entangled.

As shown in Figure 6, it is an another objective of the present embodiment to disclose
a lifting cabinet, comprising a cabinet body 30, a lifting shelf movable within the cabinet body
30, a power mechanism 40 for driving the lifting shelf, and a steel cable steering device 10 on
each side of the body 30, as above mentioned.

It is a further objective of the present embodiment to disclose a steel cable steering
system of the lifting cabinet, comprising two groups of the steel cable steering device 10 as
above mentioned.

As shown in Figure 6, the two groups of the steel cable steering device 10 are

respectively disposed on both sides of the lifting cabinet body 30.
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Further, the two groups of the steel cable steering devices 10 are coupled to the two
groups of steel cables 20 extending out from the power mechanism 400f the lifting cabinet,
and the two groups of steel cables 20 are in the same plane at the top of the cabinet.

As seen in Figure 1, one group of the steel cable steering device, a first angle o is
formed in a horizontal direction between the steel cable extending into the first transmission
wheel 11 and the steel cable extending out from the first transmission wheel 12.

As seen in Figure 4, another group of the steel cable steering device, a second angle {3
is formed in a horizontal direction between the steel cable extending into the first transmission
wheel and the steel cable extending out from the first transmission wheel.

The first angle a is unequal to the second angle f. More particularly, angle a is smaller
than angle 3.

As the cabinet body 30 has a tight space for mounting the power mechanism 40, the
two groups of steel cables 20 extending from the power mechanism are disposed in a same
horizontal plane, that is the two groups of steel cables are separated horizontally in a certain
distance.

The steel cable steering system of the present invention comprises two groups of the
steel cable steering device, wherein in one group of the steel cable steering device, a first angle
a 1s formed in a horizontal direction between the steel cable extending into the first
transmission wheel and the steel cable extending out from the first transmission wheel; and in
another group of the steel cable steering device, a second angle 3 is formed. One of the groups
of the steel cables has a larger turning angle by making the first angle a unequal to the second
angle B, thereby both two groups of steel cables separated horizontally from each other in a
certain distance are able to be connected to the middle part of a side edge of the lifting shelf.

It is a further objective of the present embodiment to disclose a lifting cabinet,
comprising a cabinet body 30, a lifting shelf movable in the cabinet body 30, a power
mechanism 40 for driving the lifting shelf and a steel cable steering system as above
mentioned.

One skilled in the art may incorporate or combine different embodiments or examples,
or technical features of different embodiments or examples disclosed in the description

together if there are no contradictions
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In the description of the present invention, it should be understood that the terms
“longitudinal”, “lateral”, “front”, “back™, “left”, “right”, “vertical”, “horizontal”, “top”,
“bottom”, “inner”, and “outer”, etc., indicate direction or position relation is based on the
direction or position relation shown in figures, and is only for convenience of describing the
present invention and simplifying the description, rather than indicating or implying that the
indicated apparatus or parts must be configured or operated in specific direction. Therefore,
these terms should not be deemed as a limit to the content protected by the present invention.

If the terms “first”, “second”, etc. are used herein to define a component, one skilled in
the art should understand that usage of terms “first” and “second” is only for the convenience
of describing the present invention and simplifying the description. Unless otherwise stated,
the terms hereinbefore have no specific meanings.

The present invention is not limited to the above embodiments. Any variations or
modifications without departing from the spirit and scope of the invention and within the
scope of claims and equivalent technology of the present invention will be also contained in

the present invention.
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WHAT IS CLAIMED IS:

1. A cable steering device, used for a lifting cabinet, comprising:

a first transmission wheel and a second transmission wheel;

wherein, the first transmission wheel is used for horizontally turning a cable, the second
transmission wheel is used for vertically steering the cable which extends out from the first
transmission wheel; and

the cable extending out from the second transmission wheel is connected to a

middle part of a side edge of a lifting shelf.

2. The cable steering device according to claim 1, wherein the cable between the first

transmission wheel and the second transmission wheel is horizontal.

3. The cable steering device according to claim 1, wherein the cable steering device
further comprises a housing, and a first slot for mounting the first transmission wheel, a
second slot for mounting the second transmission wheel, and a first channel for

communicating with the first slot and the second slot are configured in the housing.

4. The cable steering device according to claim 3, wherein the first slot and a cable outlet
of the power mechanism of the lifting cabinet are located in a same plane, so that the cable

between the first transmission wheel and the power mechanism keeps horizontal.

5. The cable steering device according to claim 3, wherein a guide plate is configured in
both the first slot and the second slot, at least one guide block is configured on the guide plate,
at least two guide grooves are formed between the first transmission wheel, the guide plate and
the guide block, and at least two guide grooves are formed between the second transmission

wheel, the guide plate and the guide block.

6. A lifting cabinet, comprising:
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a cabinet body, a lifting shelf movable in the cabinet body, a power mechanism for

driving the lifting shelf and the cable steering system according to claim 1.

7. A cable steering system, used for a lifting cabinet, comprising two groups of the cable
steering device according to claim 1, wherein the two groups of the cable steering device are

respectively disposed on both sides of the inside of the lifting cabinet body.

8. The cable steering system according to claim 7, wherein the two groups of the cable
steering devices are coupled to the two groups of steel cables extending out from the power
mechanism of the lifting cabinet, and the two groups of cables are in the same plane;
in one group of the cable steering device, a first angle is formed in a horizontal direction
between the cable extending into the first transmission wheel and the cable extending out from
the first transmission wheel;
in another group of the cable steering device, a second angle is formed in a horizontal
direction between the cable extending into the first transmission wheel and the
cable extending out from the first transmission wheel; and

the first angle is unequal to the second angle.

9. A lifting cabinet, comprising a cabinet body, a lifting shelf movable in the cabinet
body, a power mechanism for driving the lifting shelf and a cable steering system according to

claim 8.

10. A lifting cabinet, comprising:

a body;

a shelf mounted in the body for vertical movement;

a power mechanism for raising and lowering the shelf;

left and right cables extending between the power mechanism and left and right sides of the
shelf, respectively;

left and right first cable guide wheels on opposite sides of the power mechanism to

provide horizontal tracking of the left and right cables;

10
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left and right second cable guide wheels between the left and right first cable guide
wheels and left and right sides of the cabinet body, respectively, to provide
vertical tracking of the left and right cables, respectively.

11.  The lifting cabinet of claim 10 wherein the first guide wheels have a vertical axis of

rotation and the second guide wheels have a horizontal axis of rotation.

12.  The lifting cabinet of claim 11 wherein the horizontal axis of rotation is oriented

approximately 45° relative to a rear corner of the cabinet.

13.  The lifting cabinet of claim 10 wherein each of the wheels include a groove for

receiving one of the cables.

14.  The lifting cabinet of claim 10 further comprising left and right housings for the left
and right first and second guide wheels.

15.  The lifting cabinet of claim 14 wherein each of the housings includes first and second

slots of the first and second guide wheels, respectively.

16.  The lifting cabinet of claim 10 wherein the left and right cables each have horizontal

segments and vertical segments.

17.  The lifting cabinet of claim 16 wherein the horizontal segments of the left and right
cables are spaced apart along a top portion of the body.

18.  The lifting cabinet of claim 16 wherein the horizontal segments of the left and right

cables are offset horizontally from one another.

19.  The lifting cabinet of claim 10 wherein the second guide wheels direct the cables
downwardly to opposite sides of the shelf.

11
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20.  The lifting cabinet of claim 10 further comprising a guide plate adjacent each wheel to

maintain the cable on the wheel.

21.  The lifting cabinet of claim 10 wherein, a first angle is formed in a horizontal direction
between the left cable extending into the left first cable guide wheel and the left cable
extending out of the left first cable guide wheel,

a second angle is formed in a horizontal direction between the right cable extending into the
right first cable guide wheel and the right cable extending out of the right first

cable guide wheel; and

the first angle is unequal to the second angle.

22.  The lifting cabinet of claim 10 wherein the cables extend in the same plane between

the power mechanism and the first cable guide wheels.

23.  The lifting cabinet of claim 10 wherein the cables each connect to a middle part of a
side edge of the shelf.
24. A cable steering system, configured for use with a lifting cabinet, the cable steering

system comprising:

two cable steering devices; and

two cables extending away from each other in a same plane;

wherein each said cable steering device comprises:

a first transmission wheel; and

a second transmission wheel;

wherein the first transmission wheel is used for horizontally turning one of the cables, the
second transmission wheel is used for vertically steering the one of the cables
which extends out from the first transmission wheel, and the one of the cables
extending out from the second transmission wheel is configured to be connected to

a middle part of a side edge of a lifting shelf; and

12
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wherein, in a first of the cable steering devices, a first angle is formed in a horizontal
direction between the cable extending into the first transmission wheel and the
cable extending out from the first transmission wheel,;

in a second of the cable steering devices, a second angle is formed in a horizontal direction
between the cable extending into the first transmission wheel and the cable
extending out from the first transmission wheel; and

the first angle is unequal to the second angle.

25.  The cable steering system of claim 24 wherein the cables are adapted to connect to a

middle part on opposite side edges of a shelf in a lifting cabinet.

26.  The cable steering system according to claim 8 wherein each said cable between the

first transmission wheel and the second transmission wheel is horizontal.

27.  The cable steering system according to claim 8, wherein each said cable steering
device further comprises a housing, the housing comprising:

a first slot for mounting the first transmission wheel,

a second slot for mounting the second transmission wheel, and

a first channel for communicating with the first slot and the second slot.

28.  The cable steering system according to claim 27, wherein the first slot and a cable
outlet of the power mechanism of the lifting cabinet are located in a same plane, so that the

cable between the first transmission wheel and the power mechanism keeps horizontal.

29.  The cable steering system according to claim 3, wherein a guide plate is configured in
both the first slot and the second slot, at least one guide block is configured on the guide plate,
at least two guide grooves are formed between the first transmission wheel, the guide plate and
the guide block, and at least two guide grooves are formed between the second transmission

wheel, the guide plate and the guide block.
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