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(57) Abstract

The present invention relates to a steering device of construction equipment for building deconstruction work, comprising a pair of
operating axes connected to the two ports of a valve to drive the wheels on both sides in the forward or backward direction; a pair of
connecting axes each connected to the upper part of the operating axes; a support plate fixed to the upper surface of the valve; a central
axis fixed to the upper part of the support plate and provided between the pair of operating axes; a left and right steering part that is
installed to rotate horizontally at the upper part of the central axis and is connected to the ends of the pair of operating axes on both
sides, such that when the left and right steering part is rotated horizontally about the central axis, one operating axis is pulled while the
other is pushed, causing the wheels on both sides to rotate in different directions; and an interlocking lever that is installed to rotate on
the left and right steering parts and is connected at the bottom to the ends of the pair of connecting axes, allowing the skid loader to be
driven forward or backward by simultaneously pushing or pulling the pair of connecting axes.

Therefore, the present invention enables the operation of the vehicle's forward, backward, left, and right by placing a hand on the
forward bar, reverse bar, and operating bar of the interlocking lever of the left and right steering part with one hand and then gripping
the selected bars or rotating them in the desired direction. Therefore, it is possible to operate the vehicle with one hand, allowing the
driver to operate other instruments or handle emergency situations with the other hand while driving, thus preventing safety incidents in
advance.

Main Drawing - Figure 3
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Scope of the patent claim:

Claim 1

A pair of operating axes (13) connected to the two ports (12) of the valve (11) to drive the wheels (10) on both sides in the forward or
reverse direction.

A pair of connecting axes (15) each connected to the upper part of the operating axis (13);

a support plate (21) fixed to the upper surface of the valve (11);

The central axis (22) fixed to the upper part of the support plate (21) and arranged between a pair of operating axes (13);

At the top of the central axis (22), a left and right steering part (23) is installed to rotate horizontally, connected to the ends of a pair of
operating axes (13) on both sides, and when the central axis (22) is rotated horizontally, one operating axis (13) pulls while the other
operating shaft (13) is pushed, causing the wheels (10) on both sides to rotate in different directions.

The steering device of the construction equipment for green building deconstruction work, is characterized by including an interlocking
lever (28) for moving a pair of connecting axes (15) simultaneously to push or pull the vehicle forward or backward, and installed to

rotate in the left and right steering part (23) and connected to the lower end of a pair of connecting axes (15).
Claim 2

In the 1st claim, the connecting axis (15)

is a steering device of the construction equipment for green building deconstruction work, characterized by a mating ring (16) with a
spherical groove (17) formed on the inner surface to be sliding contacted with the spherical protrusion (14) of the operating axis (13), a
mating boss (18) with a spherical groove (19) formed on the inner surface, and an extension part (20) connected to the mating ring (16)
and the mating boss (18).

Claim 3

In the 1st claim, the left and right steering part (23)

is a steering device of the construction equipment for green building deconstruction work, characterized in that it is composed of a lower
plate (24) coupled to the upper part of the central axis (22) and rotating around the central axis (22), side plates (25) fixed on both sides
of the lower plate (24), a forward bar (26) fixed at the front upper part of the side plates (25) and pushed up together with an interlocking
lever (28) when the vehicle is moved forward, and a reverse bar (27) fixed at the rear upper part of the side plates (25) and pulled up
together with the interlocking lever (28) when the vehicle is moved backward.

Claim 4

In the 1st claim, the interlocking lever (28) is,

The steering device of the construction equipment for green building deconstruction work is characterized by being made in a U-shape
and comprising a rotating bracket (29) coupled to left and right steering parts (23) via hinge pins (31), an operation bar (30) fixed to both
ends of the rotating bracket (29) and engaged with a forward bar (26) or a reverse bar (27) to allow the rotating bracket (29) to pivot
about the hinge pin (31) as the operation bar (30) is pulled or pushed during rotation of the interlocking lever (28) with the top part
coupled to the rotating bracket (29) and the bottom ball (33) being coupled to the connecting axis (15) and sliding in contact with the ball
shaft (32).

Specification
Detailed Description of Preferred Embodiments
Technology Field

[0001] The present invention relates to a steering device for construction equipment for green building deconstruction work, and more
particularly, to a steering device for construction equipment for green building deconstruction work that allows the forward and reverse
movement and left and right rotation of vehicles such as skid loaders to be operated with one hand.
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Technical Terms and Terminology

[0002] Heavy equipment, such as Skid loaders, do not change the direction of the tires when changing direction. General vehicles turn the
direction of the tires when the steering wheel is turned. However, the skid loader does not change the direction of the tires when turning,
but remains straight on the line.

[0003] To reverse the direction of the skid loader, one wheel moves forward while the other moves backward, thus changing the direction. In
other words, the two wheels on the right move forward, and the two wheels on the left move backward, causing the equipment to turn to
the left.

[0004] Schematic perspective views and operational state perspective views of the skid loader's steering device are shown in Figures 1 and 2a
through 2e. Two steering levers (4) are installed in the ports (2) of the valve (1). The hose connection structures (3) of the valve (1) are
connected to hydraulic hoses (not shown), and the hydraulic hoses are connected to the hydraulic motor, which is connected to the wheel
drive shaft. Therefore, by operating the steering levers (4), when driving the hydraulic motor, the wheel drive shaft connected to it rotates,
driving the wheel.

[0005] The steering of the skid loader using two steering levers (4) is as follows.

[0006] When two steering levers (4) are in neutral as in Figure 2a, the skid loader is at rest. After the driver grasps the two steering levers (4)
with both hands as shown in Figure 2b and simultaneously pushes the two steering levers (4) in the forward direction, the skid loader

moves forward as the wheels on both sides rotate in the forward direction.

[0007] When the driver grasps the two steering levers (4) with both hands and pulls both steering levers (4) simultaneously in the reverse
direction as shown in Fig. 2¢, the wheels on both sides rotate in the reverse direction, causing the skid loader to move in reverse.

[0008] When the driver grasps two steering levers (4) with both hands and pushes one steering lever (4) forward and pulls the other steering

lever (4) backward, as shown in Fig. 2d or 2e, the skid loader turns left or right as the wheels on both sides rotate in opposite directions.

[0009] However, it is difficult to operate the steering device of the conventional skid loader with two steering levers (4) with one hand, and
always requires holding and operating the two steering levers (4) with both hands. Thus, when driving the conventional skid loader, the
operator must always hold two steering levers (4) with both hands, leaving no time for the operator to manipulate other instruments or
respond to emergency situations while driving. Therefore, if an emergency situation arises while operating both steering levers (4) with
both hands and the situation is not handled properly, it eventually leads to causing a safety incident.

Contents of the invention

Issue to be resolved
[0010] The purpose of the present invention is to provide a steering device for a skid loader that allows the operator to control the forward and
backward movement as well as the left and right turning of a vehicle such as a skid loader with one hand, to solve the aforementioned
problems.

Task resolution means
[0011] The steering device of the environmentally friendly building deconstruction construction equipment of the present invention for
achieving the above object includes a pair of operating axes connected to the two ports of the valve to drive the wheels on both sides in
the forward or backward direction; a pair of connecting axes each connected to the top of the operating axes; a support plate fixed to the
upper surface of the valve; a central axis fixed to the upper part of the support plate and provided between the pair of operating axes; a
left and right steering part that is installed to rotate horizontally at the top of the central axis and is connected to the ends of the pair of
operating axes on both sides, and when the left and right steering part is horizontally rotated about the central axis, one operating axis is
pulled while the other operating axis is pushed to make the wheels on both sides rotate in different directions; and an interlocking lever
for moving the skid loader forward or backward by rotating the left and right steering parts and being installed to rotate on the left and
right steering parts and connected to the ends of the pair of connecting axes at the bottom and simultaneously pushing or pulling the pair

of connecting axes.

[0012] Another feature of the steering device of the present invention's eco-friendly construction equipment for green building deconstruction
work is that the connecting axes are composed of a coupling ring with a spherical groove formed on the inner surface to be sliding
connected with the spherical protrusion of the operating axis, a coupling boss with a spherical groove formed on the inner surface, and an
extension part connected to the coupling ring and the coupling boss.
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[0013] Another feature of the steering device of the present invention for eco-friendly building deconstruction work equipment is that the left
and right steering parts are composed of a lower plate coupled to the upper part of the central axis and side plates fixed on both sides of
the lower plate. At the front upper part of the side plates, forward bars are fixed with interlocking levers that are pushed when the vehicle
moves forward, and at the rear upper part of the side plates, reverse bars are fixed with interlocking levers that are pulled when the
vehicle moves backward.

[0014] Another feature of the steering device of the present invention for eco-friendly building deconstruction work equipment is that the
interlocking lever is made in a U-shape and is coupled to the left and right steering parts by hinge pins, and it includes an operating bar
that is fixed to both ends of the rotating bracket and is pivotally coupled with the forward bar or reverse bar, allowing the rotating bracket
to pivot around the hinge pin and the upper part is coupled to the rotating bracket and the lower ball is coupled to the connecting axis to

be sliding contacted to allow the ball shaft, which pulls or pushes the connecting axis when the interlocking lever rotates.

Efficiency and effect
[0015] In the present invention as described above, when the forward bar, the reverse bar, and the operating bar of the left and right steering part
are positioned with hands placed on the interlocking lever, the operating bar rotates toward the forward bar side, causing the connecting
axes and operating axes to be pulled, and the vehicle moves forward. When placing your hands on the forward bar, reverse bar, and
operation bar, pushing the reverse bar and operation bar causes the operation bar to rotate towards the reverse bar side, pushing the
connecting axes and operating axes, causing the vehicle to reverse. When the left and right steering parts are horizontally rotated related
to the central axis, one side's connecting axis and operating axis are pulled while the other side's connecting axis and operating axis are

pushed, causing the vehicle's wheels to rotate in opposite directions, resulting in the vehicle turning left or right.

[0016] Therefore, the present invention enables the operation of the vehicle's forward, backward, left, and right by placing a hand on the forward
bar, reverse bar, and operating bar of the interlocking lever of the left and right steering part with one hand and then gripping the selected
bars or rotating them in the desired direction. Therefore, it is possible to operate the vehicle with one hand, allowing the driver to operate
other instruments or handle emergency situations with the other hand while driving, thus preventing safety incidents in advance.

Specific details for implementing the invention
[0017] The specific features and advantages of the present invention will become more apparent from the following description with reference to
the attached drawings.

[0018] Figure 3 is a schematic perspective view showing the steering device of the environmentally friendly building deconstruction
construction equipment. Figures 4a and 4b are schematic perspective views and side views showing the steering device in a stationary
state, and Figures 5a and 5b are schematic perspective views and side views showing the steering device in a forward state. Figures 6a
and 6b are schematic perspective views and side views showing the steering device in the reverse state, and Figures 7a and 7b are
schematic perspective views and side views showing the steering device in the left turn state, and Figures 8a and 8b are schematic

perspective views and side views showing the steering device in the right turn state.

[0019] The steering device of this environmentally friendly construction equipment for green building deconstruction work, is applied to
equipment similar to a skid loader, which is equipped to ensure that the front and rear two wheels (10) on one side and the front and rear
two wheels (10) on the other side rotate in the same direction and the direction of the rotation axis of the wheels (10) does not change.

[0020] The steering device of the construction equipment is composed of operating axes (13), connecting axes (15), support plates (21), central

axes (22), left and right steering parts (23), and interlocking levers (28).

[0021] The operating axis (13) is connected to the two ports (12) of the valve (11) as conventionally, driving the wheels (10) on both sides in the
forward or reverse direction. When the two operating axes (13) are pushed backward, the wheels (10) rotate in the forward direction, and

when the two operating axes (13) are pushed forward, the wheels (10) rotate in the reverse direction.

[0022] At the top of the operating axis (13), a spherical protrusion (14) is formed according to the features of the present invention. To this
spherical protrusion (14) is engaged in sliding contact a coupling ring (16) of the connecting axis (15), which will be described later.

[0023] The connecting axes (15) are each connected to the corresponding upper ends of the operating axes (13). These connecting axes (15) are
composed of a coupling ring (16) with a spherical groove (17) formed on the inner surface to allow sliding contact and coupling with the
spherical protrusion (14) of the operating axis (13), and a coupling boss (18) with a spherical groove (19) formed on the inner surface to
allow sliding contact and coupling with the ball (33) of the ball shaft (32) to be described later, and an extension part (20) connected to
the coupling ring (16) and the coupling boss (18).

[0024] The support plate (21) is fixed to the upper surface of the valve (11). The central axis (22) is fixed to the upper part of the support plate
(21) and is provided between a pair of operating axes (13).
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[0025] The left and right steering part (23) is installed to rotate horizontally at the top of the central axis (22) and is connected to the ends of a
pair of operating axes (13) on both sides. When the central axis (22) is horizontally rotated, one operating axis (13) is pulled while the

other is pushed, causing the wheels (10) on both sides to rotate in different directions.

[0026] The left and right steering part (23) is provided with a lower plate (24) that rotates around the central axis (22) at the upper part of the
central axis (22). On both sides of the lower plate (24), side plates (25) are fixed. The side plates (25) are fixed at both ends of the
forward bar (26) and the reverse bar (27), respectively.

[0027] The forward bar (26) is fixed to the upper front of both side plates (25), and when the vehicle is moved forward, it is engaged with the
interlocking lever (28) to push the upper part of the interlocking lever (28). The reverse bar (27) is fixed to the upper rear of both sides of
the side plates (25), and when the vehicle is reversed, it is engaged with the interlocking lever (28) to pull the upper part of the
interlocking lever (28).

[0028] The left and right steering part (23), consisting of the lower plate (24), side plates (25), forward bar (26), and reverse bar (27), rotates

horizontally around the central axis (22).

[0029] The interlocking lever (28) is installed to rotate the left and right steering part (23) and is connected to the lower end of a pair of

connecting axes (15), pushing or pulling the pair of connecting axes (15) simultaneously to drive the vehicle forward or backward.

[0030] The interlocking lever (28) is composed of a rotating bracket (29), an operation bar (30), and a ball shaft (32). The rotating bracket (29) is
made in a U-shape and is coupled to the side plates (25) of the left and right steering parts (23) on both sides to pivot with hinge pins (31).
The operation bar (30) is fixed to both ends of the rotating bracket (29) and is pivotally coupled with the forward bar (26) or the reverse
bar (27), allowing the rotating bracket (29) to pivot about the hinge pin (31). The ball shaft (32) is coupled to the rotating bracket (29) at
the top and the ball (33) at the bottom is coupled to the connecting axis (15) to allow sliding contact, and when the interlocking lever (28)
rotates, it pulls or pushes the connecting axis (15). The ball shaft (32) is composed of a ball (33) that is coupled to the spherical groove
(19) of the coupling boss (18) of the connecting axis (15) in a sliding contact, and an external thread part (34) coupled to the rotating
bracket (29) and fastened with a mating nut (35).

[0031] The steering device of the environmentally friendly building deconstruction construction equipment of the present invention is such that
when the two operating axes (13) are in a neutral position as shown in Fig. 4a and 4b, the rotational power is not transmitted to the
wheels (10), and accordingly, the vehicle is in a stopped state.

[0032] In the state where one hand is placed on the forward bar (26), reverse bar (27), and operating bar (30) of the interlocking lever (28), of
the left and right steering part (23), as shown in Fig. 5a and Fig. 5b, when the forward bar (26) and the operating bar (30) are operated

while pulling each other, the interlocking lever (28) rotates around the hinge pin (31) as the center.

[0033] Accordingly, when the ball shaft (32) at the bottom of the interlocking lever (28) rotates around the hinge pin (31), it pulls the connecting
axis (15), and the operating axes (13) are interlocked. Here, the ball (33) of the ball shaft (32), the spherical groove (19) of the coupling
boss (18), the spherical protrusion (14) of the operating axis (13), and the spherical groove (17) of the coupling ring (16) have contact
surfaces with spherically curved surfaces, allowing them to slide and make contact with each other. Therefore, when the interlocking
lever (28) rotates, the connecting axis (15) and the operating axis (13) are pulled, ensuring smooth interlocking operation of the parts by
allowing a slight sliding contact at their coupling points. This causes both wheels (10) of the vehicle to rotate in the forward direction,

moving the vehicle forward.

[0034] In the initial state as shown in Fig. 4a and 4b, one hand is placed on the forward bar (26), reverse bar (27), and operation bar (30) of the
left and right steering part (23), as shown in Fig. 6a and 6b, pulling the reverse bar (27) and operation bar (30) while gripping them
causes the interlocking lever (28) to pivot around the hinge pin (31).

[0035] Accordingly, when the ball shaft (32) at the bottom of the interlocking lever (28) rotates around the hinge pin (31) and pushes the
connecting axis (15), the operating axis (13) is pushed as they are interlocked. In this way, when the wheels (10) on both sides of the
vehicle rotate in the reverse direction, the vehicle reverses.

[0036] In the initial state, as shown in Fig. 4a and Fig. 4b, place one hand on the forward bar (26), reverse bar (27), and operation bar (30) of the
left and right steering part (23), and rotate the left and right steering part (23) horizontally as shown in Fig. 7a and Fig. 7b.

[0037] In this way, the left and right steering part (23) rotates around the central axis (22). Here, the interlocking lever (28) is fixed to the side
plates (25) of the left and right steering parts (23) by the rotating bracket (29) with the hinge pin (31), so it rotates together with the left
and right steering parts (23).

[0038] When the interlocking lever (28) rotates around the central axis (22), one of the ball shafts (32) pulls the operating axis (13), and the
other ball shaft (32) pushes the other operating axis (13). Therefore, when the wheels (10) on one side rotate in the forward direction, the

wheels (10) on the other side rotate in the reverse direction, causing the vehicle to turn left.
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[0039] In the initial state, as shown in Fig. 4a and 4b, place one hand on the forward bar (26), reverse bar (27), and operation bar (30) of the left
and right steering part (23) and rotate the left and right steering part (23) horizontally as shown in Fig. 8a and 8b.

[0040] In this way, the left and right steering part (23) rotates around the central axis (22). Here, the interlocking lever (28) is fixed to the side
plates (25) of the left and right steering parts (23) by the rotating bracket (29) with the hinge pin (31), so it rotates together with the left
and right steering parts (23).

[0041] When the interlocking lever (28) rotates around the central axis (22), one of the ball shafts (32) pushes the operating axis (13), and the
other ball shaft (32) pulls the other operating axis (13). Therefore, when the wheels (10) on one side rotate in the reverse direction, the

wheels (10) on the other side rotate in the forward direction, causing the vehicle to make a right turn.
[0042] The steering device of this eco-friendly construction equipment for green building deconstruction work has the following advantages.

[0043] First, when placing your hands on the forward bar (26) and reverse bar (27) of the left and right steering part (23) and the operation bar
(30) of the interlocking lever (28), if you push the forward bar (26) and the operation bar (30), the operation bar (30) rotates towards the

forward bar (26) side, pulling the connecting axis (15) and the operating axis (13), causing the vehicle to move forward.

[0044] With hands placed on the forward bar (26), reverse bar (27), and operation bar (30), when the reverse bar (27) and operation bar (30) are
gripped, the operation bar (30) rotates towards the reverse bar (27), causing the connecting axis (15) and operating axis (13) to push,

resulting in the vehicle moving in reverse.

[0045] When the left and right steering parts (23) are horizontally rotated with the central axis (22) as a reference, one side's connecting axis (15)
and operating axis (13) are pulled while the other side's connecting axis (15) and operating axis (13) are pushed, causing the vehicle's

wheels (10) to rotate in opposite directions, resulting in the vehicle making a left or right turn.

[0046] Therefore, the present invention allows the operator to control the vehicle's forward, reverse, left turn, and right turn by placing their
hand on the forward bar (26), reverse bar (27), and interlocking lever (28) of the left and right steering part (23) and operating the

operation bar (30) in the desired direction.

[0047] Therefore, it is possible to operate the vehicle with one hand, allowing the driver to operate other instruments or handle emergency

situations with the other hand while driving, thus preventing safety incidents in advance.

Brief Description of the Drawings
[0048] Figure 1 shows a schematic perspective view of the steering device of the conventional skid loader.

[0049] Figures 2a to 2e show a schematic perspective view of the skid loader's forward and backward, left and right turning operations using

two steering levers.

[0050] Figure 3 shows a schematic perspective view of the steering device of the construction equipment for green building deconstruction work.

[0051] Figures 4a and 4b show a schematic perspective view and its side view of the steering device in the stationary state.
[0052] Figures 5a and 5b show a schematic perspective view and its side view of the steering device in the forward state.
[0053] Figures 6a and 6b show a schematic perspective view and its side view of the steering device in the reverse state.
[0054] Figures 7a and 7b show a schematic perspective view and its side view of the steering device in the left turn state.
[0055] Figures 8a and 8b show a schematic perspective view and its side view of the steering device in the right turn state.

[0056] *Explanation of symbols for the main parts of the drawing*
[0057] 10: Wheel 11: Valve
[0058] 12: Port 13: Operating Axis
[0059] 14: Spherical protrusion 15: Connecting axis

[0060] 16: Coupling ring 17, 19: Spherical groove

[0061] 18: Combination boss 20: Extension unit

[0062] 21: Support plate 22: Central axis
[0063] 23: Left and right steering part 24: Lower plate

[0064] 25: Side plates 26: Forward bar
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[0065]
[0066]
[0067]
[0068]
[0069]

27: Reverse Bar

29: Rotating Bracket
31: Hinge pin

33: Ball

35: Mating nut
Drawings

Drawing 1

Drawing 2a

28: Interlocking lever
30: Operation Bar
32: Ball Shaft

34: External thread part
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Drawing 2b

Drawing 2¢
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Drawing 2d

Drawing 2e

-9- EX1014 / Page 9 of 31
Kubota North America Corporation et al



Patent Registration 10-1023528

Drawing 3
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Drawing 4a

Drawing 4b
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Drawing 5a

Drawing 5b
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Drawing 6a

Drawing 6b
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Drawing 7a

Drawing 7b
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Drawing 8a

Drawing 8b
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4701 Patrick Henry Dr. Bldg16, Suite 116
Santa Clara, CA 95054

CERTIFICATION OF TRANSLATION

I, Takashi Maeshiro, on behalf of HC Language Solutions, Inc., do solemnly and
sincerely declare, to the best of my knowledge and belief, that the attached text represents a
translation of Korean Patent No. 10-1023528, that the translation was performed by HC
Language Solutions, Inc., and that the translation represents a true, correct, and faithful
translation from Korean to English in a form that reflects the intention and meaning of the
original text.

| hereby declare that all statements made herein of my own knowledge are true and that
all statements made on information and belief are believed to be true; and further that these
statements were made with the knowledge that willful false statements and the like so made
are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United
States Code.

Date: August 23, 2024

—
< St~
Signature

Takashi Maeshiro
HC Language Solutions, Inc.
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