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(54) ELECTRIC SHELF

(57) Embodiments of the present disclosure relate to
an electric shelf which comprises at least one column to
be installed on a wall, a slidable component arranged on
the column to slide along the column vertically, at least
one layer of shelf board component connected to the
slidable component to move simultaneously with the sl-

idable component, and a linear driving device connected
to the slidable component and the column to actuate the
slidable component to move relative to the column. Ad-
vantages of the present disclosure compared to prior arts
include a simpler structure and less space occupied by
the shelf board component.
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Description

Technical Field

[0001] The present disclosure relates to a shelf, and
more particularly, to an electric shelf.

Background

[0002] Daily necessities at home are growing in num-
bers due the continuous improvement of living standards.
Sorting out the items could be a serious trouble in many
situations since scattering the items about will further ex-
aggerate the trouble. Therefore, shelves are being more
widely used in daily life these days. A shelf to place and
sort the daily necessities would be needed for the in-
creasing types of the items. It would be helpful to provide
a flexibly and simply designed shelf to facilitate sorting
of daily necessities. Such a shelf would be especially
beneficial for having daily necessities ready to find and
access. Fixed shelves existing in markets are generally
divided into an on-site type, a wall-hanging type and a
ceiling type. Since the shelves are fixed, it is difficult to
satisfy the requirement for ease of access and the re-
quirement for reducing occupied space simultaneously.
In prior arts, a type of shelves would be fixed to a wall.
Mounting the shelf at a lower height enables easier ac-
cess to the placed items for users, but requires more
usable home space. Mounting the shelf at a higher height
allows the user to pass under without occupying usable
home space, but presents difficulty in accessing placed
items. A pulley and a motor can be employed to achieve
rising and declining of a ceiling type shelf. When a user
needs to access an item, he or she can lower the shelf.
The user can raise the shelf and pass under the shelf in
order to save home space. This configuration enables
rising and declining of the shelf by fixing three or four
positions on the shelf with ropes. Instability during the
rising or declining of the shelf could cause the shelf to
waggle and results in insecurity such as collision or even
dropping of items on the shelf. The ceiling type shelf also
incurs difficulties during installation. A user is usually un-
able to install the shelf alone. Costs for installing the shelf
are likely to increase.

Summary

[0003] The objective of the present disclosure is to
solve some of the problems of the prior arts by providing
an electric shelf with a more stable structure which is
safer to user and simpler to install.
[0004] The present disclosure discloses an electric
shelf comprising at least one column to be installed on a
wall, a slidable component arranged on the column to
slide along the column vertically, at least one layer of
shelf board component connected to the slidable com-
ponent to move simultaneously with the slidable compo-
nent, and a linear driving device connected to the slidable

component and the column to actuate the slidable com-
ponent to move relative to the column. One advantage
of the embodiment is the simpler structure provided. By
mounting the electric shelf onto the wall with mounting
boards on the two sides of the column and actuating the
shelf board component on the column with the linear driv-
ing device, the space between a bottom of the shelf board
component and the floor allows a user to pass through
when he ore she raises the shelf board component after
lowering it to access an item. Such a configuration pre-
vents the shelf board component from occupying effec-
tive space of the user. The shelf board component is
raised or lowered through a motor which enhances user
experience by saving time and labor. Having the shelf
board component move along a fixed column is safer
than using the hanging approach for raising or lowering
the shelf board component. In some embodiments, the
column comprises one or more mounting boards for
mounting onto the wall.
[0005] In some embodiments, the column comprises
two mounting boards arranged on an upper part and a
low part of the column, respectively.
[0006] In some embodiments, the column is an interior
tube fixed to the wall, and the slidable component is an
exterior tube mounted outside the interior tube.
[0007] In some embodiments, the column is an exterior
tube fixed to the wall, and the slidable component is an
interior tube mounted inside the exterior tube. The shelf
board component extends in the horizontal direction after
being installed. The shelf board component is vertical to
the linear driving device. Therefore, the linear driving de-
vice is subject to a force in the horizontal direction in-
duced by the shelf board component. The force is a fric-
tion force induced by movement of the linear driving de-
vice. The force is applied to the exterior tube when the
exterior tube is connected to the shelf board component,
so the friction force in the horizontal direction is reduced.
[0008] In some embodiments, the interior tube is hol-
low, a driving end of the linear driving device is arranged
within the interior tube, a rail groove is arranged vertically
on the interior tube, and the driving end of the linear driv-
ing device is connected to the exterior tube through the
rail groove. The appearance of the columns would be
more concise and artistic using this configuration.
[0009] In some embodiments, a sliding rail is arranged
vertically on the column, and the slidable component is
a slider in connection with the sliding rail to slide along
the sliding rail.
[0010] In some embodiments, each shelf board com-
ponent comprises a frame, a board body and a reinforcing
bar arranged parallel with the frame and connected to
the slidable component, the slidable component is con-
nected to the frame at a side of the frame which is adja-
cent to the column, at least two groups of connecting
bars are arranged between the reinforcing bar and the
frame, each group of connecting bars comprises two con-
necting bars, and each connecting bar is connected to
the reinforcing bar on one end and to the frame on the
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other end. This configuration improves weight-bearing
capability of the shelf board component.
[0011] In some embodiments, the electric shelf com-
prises two layers of shelf board components, and the
distance between the two shelf board components is larg-
er than the distance between the two reinforcing bars of
the two shelf board components.
[0012] In some embodiments, each shelf board com-
ponent comprises a frame and a board body, a frame
connector is arranged between the frame and the exterior
tube, the frame connector encircles the exterior tube near
a central section of the frame connector, and the two
ends of the frame connector are fixed to the frame. This
configuration is more stable and artistic.
[0013] In some embodiments, each shelf board com-
ponent further comprises a reinforcing bar arranged par-
allel with the frame, a reinforcing bar connector is ar-
ranged between the reinforcing bar and the exterior tube,
the reinforcing bar connector encircles the exterior tube
near a central section of the reinforcing bar connector,
and the two ends of the reinforcing bar connector are
fixed to the reinforcing bar.
[0014] In some embodiments, the linear driving device
comprises a motor, a transmission component, a screw
rod and a screw rod nut, the screw rod nut is connected
to the slidable component or connected to the shelf board
component as the slidable component. In some embod-
iments, the column is hollow, the screw rod and the screw
rod nut of the linear driving device are arranged within
the column, a rail groove is arranged vertically on the
column, the slidable component is a guide sleeve mount-
ed outside the rail groove, and the screw rod nut is con-
nected to the guide sleeve through the rail groove.
[0015] In some embodiments, a limiter is provided be-
tween a top end of the screw rod and the column to avoid
drift of the screw rod. The limiter is to prevent waggling
of the screw rod.
[0016] In some embodiments, the linear driving device
comprises a motor, a transmission component, a motor
connector, a wheel gear and a rack gear, the wheel gear
is engaged with the rack gear, the motor is connected to
the wheel gear through the transmission component, the
motor actuates the wheel gear to rotate on the rack gear
such that the motor moves vertically along the rack gear,
the motor is connected to the slidable component through
the motor connector, and the rack gear is fixed to and
parallel with the column.
[0017] In some embodiments, the linear driving device
comprises a motor, a fixed pulley, a moving pulley and
a wire, the fixing pulley is fixed to the column, the moving
pulley is connected to the slidable component, the wire
is connected to the fixed pulley, the moving pulley, and
the motor, and the motor actuates the moving pulley to
move vertically by pulling the wire.
[0018] In some embodiments, the linear driving device
further comprises a wire coiler connected to the wire.
[0019] In some embodiments, the linear driving device
comprises a controllable magnetic guide rail, a magnetic

core and an insulating slidable component, the control-
lable magnetic guide rail is fixed to and parallel with the
column, the magnetic core is connected to the slidable
component, and the magnetic core actuates the slidable
component to move along the controllable magnetic
guide rail.
[0020] In some embodiments, the shelf board compo-
nent comprises two parts including a connecting part ad-
jacent to the column and an extending part away from
the column, and the connecting part is detachably or ro-
tatably connected to the extending part. This configura-
tion can reduce the width of the shelf board component
and the package size of the electric shelf, thereby de-
creasing transportation costs.

Brief Description of the Drawings

[0021] The present disclosure is illustrated by way of
example and not limitation in the figures of the accom-
panying drawing, in which:

Figure 1 illustrates the schematic structure of an
electric shelf according to an embodiment of the
present disclosure.
Figure 2 illustrates another perspective of the struc-
ture of an electric shelf according to an embodiment
of the present disclosure.
Figure 3 illustrates the shelf board component of an
electric shelf according to an embodiment of the
present disclosure.
Figure 4 illustrates the exploded view of the linear
driving device of an electric shelf according to the
first embodiment of the present disclosure.
Figure 5 illustrates a profile of the linear driving de-
vice according to the second embodiment of the
present disclosure.
Figure 6 illustrates an enlarged view of a part of the
linear driving device according to the second em-
bodiment of the present disclosure.
Figure 7 illustrates a profile of the linear driving de-
vice according to the third embodiment of the present
disclosure.
Figure 8 illustrates an enlarged view of a part of the
linear driving device according to the third embodi-
ment of the present disclosure.
Figure 9 illustrates a profile of the linear driving de-
vice according to the fourth embodiment of the
present disclosure.
Figure 10 illustrates an enlarged view of a part of the
linear driving device according to the fourth embod-
iment of the present disclosure.

Detailed Description

[0022] As shown in Figure 1-2, the electric shelf of the
present disclosure comprises at least one column 1 to
be installed on a wall, a slidable component arranged on
the column 1 to slide along the column 1 vertically relative
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to the column 1, at least one layer of shelf board compo-
nent 2 connected to the slidable component to move si-
multaneously with the slidable component2, and a linear
driving device 7 connected to the slidable component
and the column 1 to actuate the slidable component to
move relative to the column 1. The column 1 can be
mounted directly to the wall. The column 1 comprises
one or more mounting boards 3 for mounting onto the
wall. In some embodiments, the column 1 comprises at
least two mounting boards arranged on an upper part
and a low part of the column 1, respectively. A plurality
of mounting holes are provided on each mounting board
3. The column 1 can be mounted onto the wall by the
mounting boards 3. Deploying the mounting boards 3
provides fixation for the column 1 as well as a gap be-
tween the column 1 and the wall such that various ap-
proaches to connect the slidable component to the col-
umn 1 can be readily applied.
[0023] The slidable component can be slidably con-
nected to the column by a guide sleeve. In some embod-
iments, the column 1 is an interior tube fixed to the wall,
and the slidable component is an exterior tube mounted
outside the interior tube. In some embodiments, the col-
umn 1 is an exterior tube fixed to the wall, and the slidable
component is an interior tube mounted inside the exterior
tube. Sliding movement would be more stable by utilizing
the guide sleeve. Since the body of the shelf board com-
ponent 2 extends in the horizontal direction in its installed
state, the shelf board component would be perpendicular
to the linear driving device 7. A friction force induced by
movement of the linear driving device 7 would be applied
to the linear driving device 7 in the horizontal direction.
The force will be applied to the exterior tube once the
exterior tube is connected with the shelf board compo-
nent 2. As a result, the horizontal friction force applied to
the linear driving device 7 can be reduced. In some em-
bodiments, the interior tube is a hollow structure. The
driving end of the linear driving device 7 is arranged within
the interior tube. A rail groove 11 is arranged vertically
on the interior tube. The driving end of the linear driving
device is connected to the exterior tube through the rail
groove 11. The configuration with the linear driving de-
vice 7 inside the interior tube and the rail groove 11 on
the interior tube provides an artistic and concise visual
effect for the exterior tube of column 1.
[0024] The slidable component can also be slidably
connected to the column 1 by a sliding rail. The sliding
rail is arranged vertically on the column 1, and the slidable
component is a slider in connection with the sliding rail
to slide along the sliding rail.
[0025] In some embodiments, the electric shelf can
have an alternative configuration of its various compo-
nents. The electric shelf can comprise one or more col-
umns 1. Mounting board 3 can be provided on the two
ends of each column 1 for fixing to the wall. A plurality of
mounting holes can be provided on the mounting board
3. For better understanding of the reader, the side of the
column 1 facing the wall after installation of the column

1 is defined as the back side, and the side of column
away from the wall is defined as the front side. The top
section of the column is defined as the upper part. The
bottom section of the column is defined as the lower part.
The column is a hollow structure with a rail groove 11
arranged on the back side. A movable guide sleeve 4 is
arranged on the column 1. A linear driving device 7 is
arranged within the column 1. The linear driving device
7 is connected to the guide sleeve 4 by the rail groove
11. The linear driving device 7 is also connected to a
motor 5 which powers the linear driving device 7 to ac-
tuate the guide sleeve 4 within the rail groove 11. Since
the linear driving device 7 is arranged within the column
1 and the rail groove 11 is arranged on the back side of
the column 1, the electric shelf would benefit from an
artistic and concise overall appearance which is compet-
itive. A shelf board component 2 oriented perpendicularly
to the column 1 is arranged on the front side of the column
1. The shelf board component 2 is fixed to the guide
sleeve 4 through a connector 6. The displacement of the
shelf board component 2 relative to the column 1 is in
the vertical direction since the shelf board component 2
is installed perpendicularly to the column 1. Therefore, a
friction force induce by the movement of the shelf board
component 2 would be applied to the linear driving device
7 in the horizontal direction. The guide sleeve 4 would
sustain the friction force if it is connected with the shelf
board component 2. In the embodiments of the present
disclosure, the guide sleeve 4 is arranged on the column
1. The short distance between the guide sleeve 4 and
the column 1 suggests a small arm of force which reduces
the friction force the linear driving device 7 sustains in
the horizontal direction.
[0026] In some embodiments, the shelf board compo-
nent 2 comprises a frame 21 and a board body. The board
body can be a grid board or a flat board. The frame 21
is connected to the slidable component at a side of the
frame 21 which is adjacent to the column 1. The shelf
board component 2 further comprises a reinforcing bar
22 arranged parallel with the frame 21. The reinforcing
bar 22 is connected to the slidable component. At least
two groups of connecting bars 23 are arranged between
the reinforcing bar 22 and the frame 21. Each group of
connecting bars 23 comprises at least two connecting
bars 23. Each connecting bar 23 is connected to the re-
inforcing bar 22 on one of its ends, and to the frame 21
on the other of its ends. In an embodiment, the two ends
of two connecting bars 23 are both connected to an end
point of the reinforcing bar 22, and the two other ends of
the two connecting bars 23 are respectively hinged to a
side of the frame 21. Three joints are formed which con-
stitute a triangle to provide a more stable structure. The
weight-bearing capability of the shelf board component
2 is improved by this structure. A frame connector 6 is
provided between the shelf board component 2 and the
exterior tube. A reinforcing bar connector 61 is provided
between the reinforcing bar 22 and the exterior tube. The
frame connector 6 encircles the exterior tube near a cen-
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tral section of the frame connector 6. The reinforcing bar
connector 61 encircles the exterior tube near a central
section of the reinforcing bar connector 61. The two ends
of the frame connector 6 are fixed to the frame 21. The
two ends of the reinforcing bar connector 61 are fixed to
the reinforcing bar 22.
[0027] During usage, two layers of shelf board compo-
nents 2 are provided to increase the storage capability
of the electric shelf. Each shelf board component 2 is
connected to a reinforcing bar 22. The distance between
the two shelf board components 2 is larger than the dis-
tance between the two reinforcing bars 22 of the two shelf
board components 2. Such an arrangement ensures larg-
er effective storage space between a pair of shelf board
components 2. The connecting bars 23 at the two sides
of the frame 21 would also perform as baffles for any
items on the shelf board components 2.
[0028] As shown in figure 3, the shelf board component
2 is configured to comprise two parts to reduce both the
width of the shelf board component 2 and the package
size of the electric. Transportation costs can also be re-
duced. The two parts include a connecting part 24 adja-
cent to the column 1 and an extending 26 part away from
the column 1. The reinforcing bar 22 and the connecting
bar 23 are both arranged on the connecting part 24. The
connecting part 24 is detachably or rotatably connected
to the extending part 26. In some embodiments, the frame
structures of the connecting part 24 and the extending
part 26 are hollow. A connecting support 25 is arranged
between the connecting part 24 and the extending part
26. A plurality of lugs are provided on the two sides of
the connecting support 25. The lugs are inserted into the
frame structures of the connecting part 24 and the ex-
tending part 26 such that the connecting part 24 is con-
nected to the extending part 26. In some embodiments,
the lugs are fixed to the connecting part 24 and the ex-
tending part 26 by screws to consolidate the connection
between the connecting part 24 and the extending part
26.
[0029] The following embodiments pertain to various
implementations of the linear driving device 7 of the
present disclosure which comprise, but are not limited
to, the following embodiments.
[0030] In a first embodiment, the linear driving device
7 of the electric shelf as shown in figure 4 comprises a
motor 5, a screw rod 72, a screw rod transmission com-
ponent, and a screw rod nut 71. The screw rod 72 is
drivably connected to the motor 5. The screw rod nut 71
is fixed to the guide sleeve 4 through the rail groove 11.
A friction sheet is provided between the guide sleeve 4
and the column 1. A limiter 73 is provided on top of the
column 1. In particular, the limiter 73 is a bearing con-
nected to the top end of the screw rod 72. The bearing
is used for vibration absorption and noise absorption.
During usage, the axial output torque of a driving shaft
of the motor 5 is laterally transmitted to the screw rod 72
by the screw rod transmission component. Then the
screw rod nut 71 actuates the guide sleeve 4 to move

vertically along the rail groove 11 on the column 1. A limit
switch is attached to the motor 5 which is drivably con-
nected to the screw rod nut 71 by a linking shaft. The
linking shaft would switch on the limit switch to disconnect
the motor 5 in one way when the screw rod nut 71 reaches
an end point of its displacement of the screw rod 72.
[0031] In a second embodiment, the linear driving de-
vice 7 of the electric shelf as shown in figure 5 and 6
comprises a motor 5, a wheel gear 71a and a rack gear
72a. The rack gear 72a is parallel with the column 1 and
is fixed to the inner wall of the column 1. The motor 5 is
drivably connected to a worm wheel and the wheel gear
71a by a motor worm 73. The rack gear 72a is engaged
with the wheel gear 71a. A motor support 74 is fixed to
the motor 5. The motor support 74 is fixed to the motor
5 on one end, and connected to the guide sleeve 4
through the rail groove 11 on the other end. During usage,
the motor actuates the guide sleeve 4 to move vertically
along the rack gear 72a through the transmission of the
worm wheel and the wheel gear 71a.
[0032] In a third embodiment, the linear driving device
7 of the electric shelf as shown in figure 7 and 8 comprises
a fixed pulley 72b, a moving pulley 71b, a wire 73b, a
wire coiler connected to the wire 73b and a motor 5 driv-
ably connected to the wire 73b. In some embodiments,
a plurality of moving pulleys 71b can form a group of
moving pulleys. The number of moving pulleys 71b is not
limited in this embodiment. A fixing component is con-
nected to the group of moving pulleys. The fixing com-
ponent is connected to the guide sleeve 4 through the
rail groove 11. During usage, the wire 73b is driven by
the motor 5 to actuate the group of moving pulleys. The
group of moving pulleys enables vertical displacement
of the guide sleeve 4 in the rail groove 11.
[0033] In a fourth embodiment, the linear driving device
7 of the electric shelf as shown in figure 9 and 10 com-
prises a controllable magnetic guide rail 72c, a magnetic
core 71c and an insulating guide sleeve 4. The control-
lable magnetic guide rail 72c is fixed to and parallel with
the column 1. The magnetic core 71c is connected to the
guide sleeve 4. The magnetic core 71c actuates the guide
sleeve 4 to move along the controllable magnetic guide
rail 72. For example, the magnetic core 71c can be en-
abled to actuate the guide sleeve 4 to move along the
controllable magnetic guide rail 72 by changing the mag-
netism of the controllable magnetic guide rail 72 using a
powered electromagnetic linear driving device 7.
[0034] Although certain embodiments have been illus-
trated and described herein for purposes of description,
a wide variety of alternate and/or equivalent embodi-
ments or implementations calculated to achieve the
same purposes may be substituted for the embodiments
shown and described without departing from the scope
of present disclosure. This application is intended to cov-
er any adaptations or variations of the embodiments dis-
cussed herein. Therefore, it is manifestly intended that
embodiments described herein be limited only by the
claims and the equivalents thereof.
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Claims

1. An electric shelf, comprising:

at least one column to be installed on a wall;
a slidable component arranged on the column
to slide along the column vertically;
at least one layer of shelf board component con-
nected to the slidable component to move simul-
taneously with the slidable component; and
a linear driving device connected to the slidable
component and the column to actuate the slid-
able component to move relative to the column.

2. The electric shelf of claim 1, wherein the column
comprises one or more mounting boards for mount-
ing onto the wall.

3. The electric shelf of claim 2, wherein the column
comprises two mounting boards arranged on an up-
per part and a low part of the column, respectively.

4. The electric shelf of claim 1, wherein the column is
an interior tube fixed to the wall, and the slidable
component is an exterior tube mounted outside the
interior tube.

5. The electric shelf of claim 1, wherein the column is
an exterior tube fixed to the wall, and the slidable
component is an interior tube mounted inside the
exterior tube.

6. The electric shelf of claim 4 or 5, wherein the interior
tube is hollow, a driving end of the linear driving de-
vice is arranged within the interior tube, a rail groove
is arranged vertically on the interior tube, and the
driving end of the linear driving device is connected
to the exterior tube through the rail groove.

7. The electric shelf of claim 1, wherein a sliding rail is
arranged vertically on the column, and the slidable
component is a slider in connection with the sliding
rail to slide along the sliding rail.

8. The electric shelf of claim 1, wherein each shelf
board component comprises a frame, a board body
and a reinforcing bar arranged parallel with the frame
and connected to the slidable component, the slid-
able component is connected to the frame at a side
of the frame which is adjacent to the column, at least
two groups of connecting bars are arranged between
the reinforcing bar and the frame, each group of con-
necting bars comprises two connecting bars, and
each connecting bar is connected to the reinforcing
bar on one end and to the frame on the other end.

9. The electric shelf of claim 8, wherein the electric shelf
comprises two layers of shelf board components,

and the distance between the two shelf board com-
ponents is larger than the distance between the two
reinforcing bars of the two shelf board components.

10. The electric shelf of claim 4, wherein each shelf
board component comprises a frame and a board
body, a frame connector is arranged between the
frame and the exterior tube, the frame connector en-
circles the exterior tube near a central section of the
frame connector, and the two ends of the frame con-
nector are fixed to the frame.

11. The electric shelf of claim 10, wherein each shelf
board component further comprises a reinforcing bar
arranged parallel with the frame, a reinforcing bar
connector is arranged between the reinforcing bar
and the exterior tube, the reinforcing bar connector
encircles the exterior tube near a central section of
the reinforcing bar connector, and the two ends of
the reinforcing bar connector are fixed to the rein-
forcing bar.

12. The electric shelf of claim 1, wherein the linear driving
device comprises a motor, a transmission compo-
nent, a screw rod and a screw rod nut, the screw rod
nut is connected to the slidable component or con-
nected to the shelf board component as the slidable
component.

13. The electric shelf of claim 12, wherein the column is
hollow, the screw rod and the screw rod nut of the
linear driving device are arranged within the column,
a rail groove is arranged vertically on the column,
the slidable component is a guide sleeve mounted
outside the rail groove, and the screw rod nut is con-
nected to the guide sleeve through the rail groove.

14. The electric shelf of claim 13, wherein a limiter is
provided between a top end of the screw rod and the
column to avoid drift of the screw rod.

15. The electric shelf of claim 1, wherein the linear driving
device comprises a motor, a transmission compo-
nent, a motor connector, a wheel gear and a rack
gear, the wheel gear is engaged with the rack gear,
the motor is connected to the wheel gear through
the transmission component, the motor actuates the
wheel gear to rotate on the rack gear such that the
motor moves vertically along the rack gear, the motor
is connected to the slidable component through the
motor connector, and the rack gear is fixed to and
parallel with the column.

16. The electric shelf of claim 1, wherein the linear driving
device comprises a motor, a fixed pulley, a moving
pulley and a wire, the fixing pulley is fixed to the col-
umn, the moving pulley is connected to the slidable
component, the wire is connected to the fixed pulley,
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the moving pulley, and the motor, and the motor ac-
tuates the moving pulley to move vertically by pulling
the wire.

17. The electric shelf of claim 16, wherein the linear driv-
ing device further comprises a wire coiler connected
to the wire.

18. The electric shelf of claim 1, wherein the linear driving
device comprises a controllable magnetic guide rail,
a magnetic core and an insulating slidable compo-
nent, the controllable magnetic guide rail is fixed to
and parallel with the column, the magnetic core is
connected to the slidable component, and the mag-
netic core actuates the slidable component to move
along the controllable magnetic guide rail.

19. The electric shelf of claim 1, wherein the shelf board
component comprises two parts including a connect-
ing part adjacent to the column and an extending
part away from the column, and the connecting part
is detachably or rotatably connected to the extending
part.
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