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MULTI-FUNCTIONAL WORKBENCH

RELATED APPLICATIONS
[0001] This application claims priority to Chinese Utility Model Application No.
201921675819.2, filed on October 9, 2019 and titled Multi-functional Workbench, the entire

content of which is incorporated herein in its entirety.

FIELD OF THE TECHNOLOGY
[0002] The present disclosure relates to the technical field of multi-functional operation

tools, and more particularly, to a multi-functional workbench.

BACKGROUND

[0003] Existing workbenches, such as a frame body, a tabletop, or a bench, generally have
a simple structure and single function, and cannot be used for multiple purposes as different
tools. Moreover, the existing workbenches have relatively limited expansion capabilities, and
are not flexible in the joints where a worktop and supporting legs are connected and in the
securing mechanism of the supporting legs. They are often unsafe to use and offer rather poor
user experience. They generally fall short of users’ changing requirements for workbenches.

[0004] Therefore, there is an urgent need to develop and design a new workbench to

overcome the defects of existing workbenches that are currently available on the market.

SUMMARY

[0005] An objective of the present disclosure is to overcome the defects of existing
workbenches and to provide an improved and versatile workbench. The workbench in the
present disclosure are multi-functional. The workbench has stable and safe supporting legs and
is stable and durable. The workbench is relatively small in size and convenient for storage but
also has expansion capability. The workbench in the present disclosure offers good user
experience.

[0006] The present disclosure provides a multi-functional workbench. The multi-
functional workbench includes a worktop and supporting legs. The worktop is provided with
a girder. The bottom of the girder is provided with a receiving space. Concave-shaped

mechanisms are fixed in the receiving space, and are connected by a square tube. Both ends of
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the square tube are rotatable in the concave structures. The supporting legs are connected to
the square tube and can drive the square tube to rotate. The supporting legs may be rotatably
received in the receiving space or engaged into the concave-shaped mechanisms to be stowed.
[0007]  The present application discloses several different locking mechanisms for securing
the supporting legs inside the securing space.

[0008] A first locking mechanism is disposed between the supporting legs connected to
the same square tube, and the first locking mechanism is configured to prevent the supporting
legs from being disengaged from the concave-shaped mechanisms while the supporting legs
are engaged into the concave-shaped mechanisms. A second locking mechanism is disposed in
the girder, and is connected to the square tubes. The second locking mechanism is configured
to lock the square tube to prevent it from rotating while the supporting legs are folded and
received in the receiving space. A third locking mechanism comprises brackets installed on the
underside of the girder. When folded, each supporting leg is clasped into a bracket.

[0009] In some embodiments, the first locking mechanism includes two supporting bars
and a limiting member. Respective ends of the supporting bars are connected to each other and
axially rotatable about a connection point, while the other ends of the supporting bars are
connected to the supporting legs. The limiting member is disposed at the connection point to
prevent further rotation of the two supporting bars after the two supporting bars are
straightened in an aligned position.

[0010] In some embodiments, the second locking mechanism includes two locking bars, a
locking member, a girder securing member, and a square tube securing member. The girder
securing member 1s affixed at the bottom of the girder, and the square tube securing member
is secured to the square tube. One end of each of the two locking bars are connected to each
other at a connection point and axially rotatable about the connection point while the other end
of the two locking bars are rotatably connected to the girder securing member and the square
tube securing member, respectively. The locking member is disposed at the connection point
to prevent further rotation of the two locking bars after they are aligned in a straight line after
rotation.

[0011] In the present disclosure, each concave-shaped mechanism has a recess. A square
tube is disposed into the recesses of two opposite concave-shaped mechanisms and connects
the two concave-shaped mechanisms. Two supporting legs are connected to the square tube in
between the recesses, and protrusions on the recesses at both ends of the square tube restrict

further rotation of the supporting legs when the supporting legs are engaged into the recesses
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after rotating.

[0012] In some embodiments, the worktop is provided with a beam structure for load
bearing and distribution. The beam structure includes two long beams at both ends of the
worktop and short beams disposed in between the two long beams on the underside of the
worktop.

[0013] In some embodiments, the bottom of the worktop is provided with detachable
rollers.

[0014] In some embodiments, each of the supporting legs comprises a first supporting leg
member and a second supporting leg member that are coaxially disposed. The first supporting
leg member may be received in the second supporting leg member, and the received length of
the first supporting leg member is controlled by a lock, e.g., a flip lock or a twist lock.
[0015] In some embodiments, the surface of the worktop is configured with a length scale
and an angle scale.

[0016] In some embodiments, an edge of the worktop is provided with traction pins. The
surface of the worktop may include at least one tool tray. The worktop is provided with at least
one expandable connection through hole along a thickness or height direction. The worktop
may be further provided with a socket module.

[0017] Compared with the existing workbench, the workbench proposed by the present
disclosure offers different user experience and provides multiple household functions that are
accommodated in one product. The workbench can also be retracted and folded when not in
use to reduce the storage space. The workbench is stable and easy to operate. The workbench
is convenient to carry along, and quite simple to switch between various modes. The
workbench also has expansibility. For example, a connection hole is provided on the surface
of the workbench to facilitate installation of small accessories that can expand the functionality

and the application range of the workbench.

BRIEF DESCRIPTION OF THE DRAWINGS
[0018] These and other features of the present disclosure will become readily apparent
upon further review of the following specification and drawings. In the drawings, like
reference numerals designate corresponding parts throughout the views. Moreover,
components in the drawings are not necessarily drawn to scale, the emphasis instead being

placed upon clearly illustrating the principles of the present disclosure.
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[0019] Fig. 1 is a perspective view of an embodiment of the multi-functional workbench
configured in a workbench/sawhorse mode.

[0020] Fig. 2 is a top view of an embodiment of the multi-functional workbench.

[0021] Fig. 3 is a bottom view of an embodiment of the multi-functional workbench.
[0022] Fig. 4 is a front view of an embodiment of the multi-functional workbench.
[0023] Fig. 5 is aback view of an embodiment the multi-functional workbench.

[0024] Fig. 6 is a side view of an embodiment of the multi-functional workbench.

[0025] Fig 7 to Fig. 10 are schematic diagrams of the multi-functional workbench
configured in a step mode.

[0026] Fig. 11 to Fig. 15 are schematic diagrams of a creeper/tractor mode according to
the present disclosure.

[0027] Fig. 16 illustrates an embodiment of the multi-functional workbench configured
with a backer.

[0028] Fig. 17 is a schematic diagram of an embodiment of a clamp according to the
present disclosure.

[0029] Fig. 18 isaschematic diagram of a tractor mode according to the present disclosure.
[0030] Fig. 19 is a schematic diagram of a concave-shaped mechanism and a second
locking mechanism according to the present disclosure.

[0031] Fig. 20 is a schematic diagram of an engaged state of a second locking mechanism
according to the present disclosure.

[0032] Fig. 21 illustrates an embodiment of clamp attached to a connector that is inserted
into one of the expandable connection through hole.

[0033] Fig. 22A-22E illustrates a third locking mechanism used to secure the supporting
legs inside the receiving space.

[0034] Below is alist of reference numbers and corresponding referenced parts.

[0035] 100-workbench; 1-worktop; 2-supporting leg; 3-girder; 4-receiving space; 5-
concave-shaped mechanism; 6-square tube; 7-first locking mechanism; 8-second locking
mechanism; 9-third locking mechanism; 10-clamp; 11-length scale; 12-angle scale; 13-traction
pin; 14-tool tray; 15-expandable connection through hole; 16-socket module; 17-roller; 21-
first supporting leg member; 22-second supporting leg member; 23-leg lock; 51-recess; 52-
protrusion; 71-supporting bar; 72-limiting member; 81-locking bar; 82-locking member; 91-

long beam; 92-short beam; 101-connector; 103-backer.
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DETAILED DESCRIPTION
[0036] Embodiments of the disclosure are described more fully hereinafter with reference
to the accompanying drawings, in which preferred embodiments of the disclosure are shown.
The various embodiments of the disclosure may, however, be embodied in many different
forms and should not be construed as limited to the embodiments set forth herein. Rather,
these embodiments are provided so that this disclosure will be thorough and complete, and will
fully convey the scope of the disclosure to those skilled in the art.
[0037] As shown in Fig. 1 and Fig. 2, the present disclosure provides a multi-functional
workbench 100 that includes: a worktop 1 and supporting legs 2. The worktop 1 is provided
with a girder 3 on the underside (see Fig. 12). The bottom of the girder 3 is provided with a
receiving space. Four concave-shaped mechanisms 5 (shown in Fig. 3) are welded in the
receiving space and are connected by square tubes 6 (shown in Fig. 12).
[0038] Asshown in Fig. 3 and Fig. 12, both ends of each square tube 6 are received in the
concave-shaped mechanisms 5. The square tubes 6 are rotatable. The supporting legs 2 are
connected to the square tubes 6 and can drive the rotation of the square tubes 6. The supporting
legs 2 may be rotatably received in the receiving space or engageable into the concave-shaped
mechanisms 5 to be secured. A first locking mechanism 7 is disposed between the supporting
legs 2 connected to the same square tube 6. The first locking mechanism 7 secures the
supporting legs 2 in a standing pose while the workbench 100 is unfolded and stands on the
supporting legs 2. A second locking mechanism 8 is disposed on the girder 3, and is connected
to the square tubes 6. The second locking mechanism 8 is configured to lock the square tubes
to prevent them from rotating while the supporting legs 6 are received in the receiving space.
[0039] As shown in Fig. 1, the first locking mechanism 7 includes two supporting bars 71
and a limiting member 72. Respective ends of the supporting bars 71 are connected to each
other and axially rotatable about a connection point while the other ends are connected to the
supporting legs 2. The limiting member 72 is disposed at the connection point to prevent the
continuous rotation of the two supporting bars 71 after the two supporting bars 71 are
straightened in a fully open position.
[0040] As shown in Fig. 19, the second locking mechanism 8 includes two locking bars
81, a locking member 82, a square tube securing member 83, and a girder securing member
84. The girder securing member 84 is fixed at the bottom of the girder 3. The square tube

securing member 83 is secured to a square tube 6. Respective ends of the two locking bars 81
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are connected to each other and axially rotatable about a connection point while the other ends
are rotatably connected to the girder securing member 84 and the square tube securing member
83, respectively. The locking member 82 is disposed at the connection point to prevent the
continuous rotation of the two locking bars 81 after the two locking bars 81 are straightened
into a fully open position by rotation.

[0041] As shown in Fig. 19, each concave-shaped mechanism 5 are configured with
recesses 51. The recesses 51 connected to the same square tube 6 are disposed oppositely. The
supporting legs 2 are connected to the square tube 6 and positioned in between the recesses 51.
Protrusions 52 of the recesses 51 are configured to restrict the continuing rotation of the
supporting legs 2 when the supporting legs 2 are engaged into the recesses 51.

[0042]  Asshown in Fig. 3, the worktop 1 is provided with beams to distribute the bearing
load. The beams includes long beams 91 on two sides and a plurality of short beams 92
arranged in between the two long beams along the other two sides of the worktop. Generally,
the worktop 1 is designed to bear relatively heavy load, for example, allowing users to step on
the worktop 1. The worktop is supported in the center by a girder 3, which is an iron piece.
Multiple distributed small beams 92 in a diffused pattern are adopted to bear the load and
distribute the load bearing in order to provide edge support. Since an iron piece is stronger and
has stronger load-bearing capability, if the plastic part of the worktop 1 is not supported by the
girder underneath, the workbench’s load-bearing capacity will be relatively poor. In the present
embodiment, the iron piece is structured like a spider web arranged to distribute the bearing
load.

[0043] In some embodiments, the bottom of the worktop is provided with detachable
rollers 17 as shown in Fig. 12.

[0044] In some embodiments, each supporting leg 2 has a first supporting leg member 21
and a second supporting leg member 22 as shown in Fig. 3. The first supporting leg member
21 and the second supporting leg member 22 are coaxially disposed. The first supporting leg
member 21 is received in the second supporting leg member 22. The received length of the
first supporting leg member 21 is controlled by a leg lock 23 shown in Fig. 4. The leg lock 23
may be a flip lock or a twist lock or any other types of locks. Once secured, the leg lock 23 can
prevent the first supporting leg member 21 from sliding in the second supporting leg member
22.

[0045] Insome embodiments, the surface of the worktop 1 may be configured with a length

scale 11 and an angle scale 12, as shown in Fig. 2. The surface of the worktop 1 may be
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configured with at least one tool tray 14.

[0046] In some embodiments, an edge of the worktop 1 is provided with a traction pin 13
as shown in Fig. 9. The traction pin 13 can be hooked to or linked with a handle, to convert the
workbench into a pulling tractor as shown in Fig. 18. In some embodiments, the worktop 1 is
provided with a socket module 16 as shown in Fig. 5. The socket module 16 can be configured
to house electric outlets.

[0047] In some embodiments, the worktop 1 is provided with at least one expandable
connection through hole 15 along the depth or thickness direction. The worktop 1 may be used
with expansion members such as a clamp 10 and/or a connector 101 (shown in Fig. 17) through
the expandable connection through hole 15. See Fig. 2 and Fig. 21.

[0048] As shown in Fig. 17, a connector 101 may be used with a woodworking clamp 10
to secure a workpiece before operation. The woodworking clamp 10 comprises three parts: a
large plastic part, a small plastic part and a pin. The large plastic part is a movable part, which
may move in only one direction, not movable in the opposite direction, under the operation of
a pressing rod. An unlocking button can be pressed to loosen the clamp 10 after locking. The
small plastic part is detachable. All clamp iron rods are provided with a locking hole separately.
In one embodiment, after the small plastic part of the clamp is removed, the clamp 10 is
inserted into the connector 101, and then the pin is inserted through a pin hole into a locking
hole to lock. As shown in Fig. 21, the connector 101 (not shown) may be inserted into one of
the multiple expandable connection through holes 15 on the workbench, to make it easy to
secure a workpiece using a clamp 10.

[0049] In some embodiments, the workbench may be configured with a backer piece 103
used to limit the movement of an object. See Fig. 17 and Fig. 16. With a clamp 10 or backer
103, the workbench can be converted into a sawhorse.

[0050] In some embodiments, the workbench 100 is provided with detachable rollers 17
as shown in Fig. 12. The workbench can be used as a creeper or pulling tractor as shown in
Fig. 15 or Fig. 18. The creeper or tractor mode may be selected according to actual demands.
[0051] In some embodiments, when the supporting legs 2 are folded and received in the
receiving space of the girder, the second locking mechanism can be pressed down to lock the
square tube. When locked, the square tube cannot rotate. The structure of the second locking
mechanism is designed using interference fit. When the two iron bars 81 are being pressed
down, they move apart, towards the two ends, i.e., the girder securing member 84 and the

square tube securing member 83 respectively. If one iron bar 81 moves toward the girder, the
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two bars 81 will become locked, but if moving away from the girder, the iron bars 81 will be
released, which is similar to a kickstand of a bicycle. When the kickstand is pushed towards
the front, it become more secured as it is more strongly pressured. When the kickstand is
pushed backwards beyond a certain point, it will retract upwards towards the direction it is
pushed, no longer functioning as a stand.

[0052] Figs. 22A-22E illustrates a third locking mechanism 9 for securing the supporting
legs when the supporting legs are folded into the receiving space of the girder. In Fig. 22A, the
supporting legs are folded, and one of the legs is inserted into the third locking mechanism 9.
In Fig. 22B, the supporting legs are released and Fig. 22B shows an empty third locking
mechanism 9. In one embodiment, the third locking mechanism 9 is a bracket configured to
clasp a supporting leg when the leg is pressed into the bracket, as shown in Fig. 22C and 22D.
In Fig. 22C, the supporting legs are stretched with each first supporting leg member extended
out of the second supporting leg member. In Fig. 22C, the supporting legs are retracted.
[0053] In some embodiments, the workbench 100 can be used as a step tool. This step
mode may be selected according to actual needs. In the step tool mode, the supporting legs are
released from the girder 3. To release the supporting legs 2, the second or third locking
mechanism is unlocked and the supporting legs 2 are pulled out and are then locked by the first
locking mechanism 7 to stand straight. In each supporting leg 2, the first supporting leg
member 21 is received in the second supporting leg member 22, and is locked by the leg lock
23 shown in Fig. 7. The first supporting leg member 21 increases the load bearing capacity of
the workbench 100 after the first supporting leg member 21 is retracted into the second
supporting leg member 22 and reinforces the second supporting leg member 22. The load-
bearing capacity of the workbench 100 decreases when the first supporting leg member 21 is
pulled out from the second supporting leg member 22. In such configuration, the workbench
may not be suitable for users to stand on it. The principle of the first locking mechanism 7 is
similar to that of the second locking mechanism 8. The stable position of the two supporting
bars 71 is when the two supporting bars 71 become almost horizontal. When pressing down
towards the ground, the first locking mechanism 7 becomes more secured as it is pressed. The
first locking mechanism 7 will not be easily released until the limiting member 72 is lifted.
[0054] In some embodiments, the workbench 100 can be used as a sawhorse. The
workbench/sawhorse mode may be selected according to actual needs. The
workbench/sawhorse mode is the configuration in which the first supporting leg members 21

in the step mode are fully pulled out.
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[0055]  One of the advantages of the workbench 100 described in the present disclosure is
the structure of the supporting legs 2, which may be extended or retracted to make the
workbench 100 function as a sawhorse or a step tool. The workbench 100 is versatile and cost-
effective.

[0056] Several different configurations or variations of the workbench 100 can be made.
For example, in some embodiments of the workbench 100, the supporting legs 2 may be
designed as one piece, not retractable. In such embodiments, the workbench 100 is not suitable
as a step tool. Other variations may include:

[0057] a five-in-one full-functional version, including the five modes of workbench,
sawhorse, step, creeper, and tractor;

[0058] a four-in-one version, in which the supporting legs 2 are not extendable but the
workbench 100 is still equipped with rollers, and implements the four modes of workbench,
sawhorse, creeper, and tractor;

[0059] a three-in-one version, which is provided with extendable supporting legs 2 but
without rollers 17, and may implement the three modes of workbench sawhorse, and step; and
[0060] a two-in-one version, which is provided with supporting legs 2 that are not
extendable and without rollers 17, and may implement the two modes of workbench and
sawhorse.

[0061] In the present disclosure, the workbench mode and the sawhorse mode are of the
same structural form. But because of the creative use of the connector 101, the clamp 10, and
the backer 103, the workbench 100 may be used in two different configurations.

[0062] In the present disclosure, although the creeper mode and the pulling tractor mode
are in the same structural form, they are different modes because of the different functionalities.
[0063] The protection content of the present disclosure is not limited to the above
embodiments. Without departing from the spirit and scope of the concept of the present
disclosure, the changes and advantages that are conceivable by those skilled in the art are all
included in the present disclosure, and the protection scope is subject to the appended claims
[0064] Although the disclosure is illustrated and described herein with reference to specific
embodiments, the disclosure is not intended to be limited to the details shown. Rather, various
modifications may be made in the details within the scope and range of equivalents of the

claims and without departing from the disclosure.
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CLAIMS

What is claimed is:

1. A multi-functional workbench, comprising: a worktop and supporting legs, wherein

the worktop is provided with a girder, and the bottom of the girder is provided with a
receiving space;

concave-shaped mechanisms are fixed in the receiving space, and are connected by a
square tube, and both ends of the square tube are rotatable;

the supporting legs are connected to the square tube and drive the rotation of the square
tube, and the supporting legs are rotatably engageable into the concave-shaped mechanisms to
be received in the receiving space;

a first locking mechanism is disposed between two supporting legs that are connected
to the same square tube, wherein the first locking mechanism is configured to lock the
supporting legs; and

a third locking mechanism disposed on the girder for securing the supporting legs

when the supporting legs are folded inside the receiving space.

2. The multi-functional workbench of claim 1, wherein each concave-shaped
mechanism has a recess, the recesses of the two concave-shaped mechanisms connected to the
same square tube are disposed oppositely, the supporting legs are attached to the square tube
in between the recesses, and protrusions of the recesses restrict the continuous rotation of the

supporting legs when the supporting legs are engaged into the recesses.

3. The multi-functional workbench of claim 1, wherein the first locking mechanism is
configured to prevent the supporting legs from falling out of the concave-shaped mechanisms
while the supporting legs are engaged into the concave-shaped mechanisms; and wherein the
first locking mechanism comprises two supporting bars and a limiting member, respective ends
of the supporting bars are connected to each other and axially rotatable about a connection
point while the other ends are connected to the supporting legs, and the limiting member is
disposed at the connection point to prevent the continuous rotation of the two supporting bars

after the two supporting bars are in a straight line.

4. The multi-functional workbench of claim 1, further comprising a second locking

mechanism,;
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wherein the second locking mechanism is disposed in the girder, and is connected to
the square tubes, and the second locking mechanism is capable of locking the square tube to
prevent it from rotating while the supporting legs are received in the receiving space;

wherein the second locking mechanism comprises two locking bars, a locking
member, a girder securing member, and a square tube securing member,

wherein the girder securing member is secured at the bottom of the girder, the square
tube securing member is secured to the square tube, one end of the two locking bars are
connected to each other at a connection point and axially rotatable around the connection point
while the other end of the two locking bars are rotatably connected to the girder securing
member and the square tube securing member, respectively, and the locking member is
disposed at the connection point to prevent further movement of the two locking bars after the

two locking bars are aligned in a straight line through rotation.

5. The multi-functional workbench of claim 1, wherein the worktop is provided with

a beam structure for distributing bearing load.

6. The multi-functional workbench of claim 5, wherein the beam structure comprises
long beams near two opposing sides of the worktop and one or more short beams distributed

between the two long beams on the underside of the worktop.

7. The multi-functional workbench of claim 1, wherein the bottom of the worktop is

provided with detachable rollers.

8. The multi-functional workbench of claim 1, wherein each of the supporting legs has
a first supporting leg member and a second supporting leg member that are coaxially connected,
and wherein the first supporting leg member is received in the second supporting leg member,

and a received length of the first supporting leg member is controlled by a lock.

9. The multi-functional workbench of claim 1, wherein a surface of the worktop

includes a length scale and an angle scale.

10. The multi-functional workbench of claim 1, wherein an edge of the worktop is

provided with traction pins;

11
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11. The multi-functional workbench of claim 1, wherein the surface of the worktop

has at least one tool tray.

12. The multi-functional workbench of claim 1, wherein the worktop is provided with

at least one expandable connection through hole along a thickness direction.

13. The multi-functional workbench of claim 1, wherein the worktop is provided with

a socket module.

14. A multi-functional workbench, comprising:
a worktop as a working surface, wherein the underside of the worktop is provided with

a receiving space;

a plurality of rollers; and

a plurality of supporting legs, wherein the four supporting legs are foldable and can
be stored into the receiving space, wherein each supporting leg is retractable and the length of

each supporting leg is adjustable.

15. The multi-functional workbench of claim 14, wherein the rollers are detachable,
and wherein when the rollers are detached the workbench can be used as a workstation, and
when the rollers are attached and the supporting legs are folded into the receiving space the

workbench can be used as a creeper or tractor.
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