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MOTOR GRADER

TECHNICAL FIELD

The present invention relates to a motor grader, more particularly, a
motor grader, wherein an angle of a blade of the grader is adjusted upwardly or
downwardly using a lifting cylinder to grade the surface of the ground to become

flat regardless of geographical features or soil conditions.

BACKGROUND OF THE INVENTION

Generally, a motor grader is a construction machine used in grading the
surface of the ground to be flat. Most motor graders have a blade carried
between the front and rear wheels of a long vehicle body and a power unit
containing an engine in the rear portion to , grade and smooth out the surface of
the ground using the blade while moving itself. Such a motor grader is used in
the grading work for wide areas, such as an airfield, a playing field, a road, etc.,
and the finishing work for paving, excavating and slope surface.

As an example, US PAT 4,807,461 discloses a motor grader. This
patent is characterized by a main frame comprising a rear unit and a center unit,
a cross section of which has a box-like structure. With such feature, locally high
stresses can be relieved.

Meanwhile, as illustrated in FIG. 1, a motor grader comprises: a tractor
(1000), wherein tandem rear wheels (1200) are formed in the bottom, and a
power unit is formed in the top; an operator’s cab (1100) mounted on one upper
side of the tractor (1000); a main frame (2000) connected to a chassis of the
tractor (1000) using an articulated hinge and formed longitudinally forward; a
front axle (2300) formed in the front end of the main frame (2000); a lift arm
(3000) mounted on one side of the main frame (2000) in a horizontal direction; a
rotation unit (5000) connected to the lift arm (3000) to be lifted to a drawbar
(4000), which is hinge-connected to the front wheels; and a blade (6000)
mounted in the rotation unit (5000) such that the angle rotates and is in contact
with the surface of the ground.

Meanwhile, the intermediate portion of the main frame is bent upwardly

and is spaced apart from the surface of the ground to be located in the upper
1
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portion. A lift arm is mounted in the bent intermediate portion, and thus,
ascending or descending of a rotation plate is possible within a specific distance
from the surface of the ground although the height is limited.

However, the intermediate portion of the main frame in the conventional
technology was located lower than the operator’s cab, specifically, the operator’s
seat. Further, the work equipment, including a drawbar, a rotation plate and a
blade as well as a lift arm, is arranged in a structurally complicated manner in the
intermediate portion.  Accordingly, there was a problem of blocking the
operator’s view to check the ground and the vehicle’s front wheels. That is, since
the intermediate portion of the main frame blocks the operator’s view, it is
obstructed to constantly check the state of work between the ground and the
blade. Thus, the operator cannot correctly check, with his/her eyes, the blade
and the site where the grading work is performed. Additionally, it is difficult to
anticipate the situation of the ground ahead of the front wheels, which results in
an exposure to its unsafe state, such as a rollover accident, due to the
appearance of a sudden obstacle. Further, due to the long length of the main
frame, the front wheel axle becomes lighter than the tractor equipped with
various weighty units, and the front wheel wobbles significantly when driving on
rough road, which results in unstable driving. In order to solve the problem, it
was required that a counter weight be mounted on the front of the main frame.
In such a case, the vehicle became heavier and moved slowly, and fuel
consumption was increased and work efficiency was lowered.

Accordingly, many manufacturers have attempted to change of the
disposition of the operator’s cab or improve the structure of the operator’s cab.
However, there has still been a problem the operator’s view being blocked.

SUMMARY OF THE INVENTION

It is an objective of the present invention to provide a motor grader,
wherein in order to increase the operator’s visibility, the main frame is disposed
higher than at least the operator’s view to secure a clear view; and the distance
between the main frame and the ground is increased, so that the space for lifting
operation and rotation operation of a lift arm, including a blade, can be widened
to enhance operability.
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It is another objective of the present invention to provide a motor grader,
wherein by may reduce the length of the main frame, the wheel base between
the front wheel and the rear wheel is more symmetric about the blade position,
so that the front wheel axle and the rear wheel axle can be arranged at equal
distances to stably secure balance.

It is still another objective of the present invention to provide a motor
grader, wherein in order to protect the operator, a roll-over protective structure
(ROPS) is mounted on the top of the operator’s cab to the overhead frame for
secure stability.

The above objectives of the present invention can be achieved by a
motor grader comprised of:

a chassis provided with a rear wheel axle and mounted with a power unit;
a main frame connected to the chassis and extends longitudinally toward the
front, the main frame comprising a rear vertical part connected to the chassis
and extending upwardly, a central horizontal part connected to the rear vertical
part and extending horizontally and a front vertical part connected to the central
horizontal part and extending downwardly;
a front wheel axle mounted in the front vertical part;
a lift arm mounted longitudinally to the central horizontal part of the main frame
and performing lifting and falling movement , the lift arm being mounted
perpendicularly to the central horizontal part;
a rotation part connected to the lift arm performing lifting and falling movement
and connected to the drawbar hinge-connected to the front wheel axle, the
rotation part having a circle provided with a gear formed in the circumferential
direction on the bottom, and a universal connector engaged with the gear;
a blade mounted on the circle to grade the ground, the blade having a cylinder
unit connected to the outer circumference of the circle such that its length is
controlled; and
an operator’s cab mounting a roof connected to the rearmost bottom surface of
the central horizontal part of the main frame. According to an aspect of the
present invention, the main frame is formed integrally with a chassis by the

bottom portion of the rear vertical unit extending horizontally.
3



10

15

20

25

30

WO 2016/003441 PCT/US2014/045060

According to an example of the present invention, the main frame is
formed in a rectangular shape by perpendicularly forming the front vertical unit
and the rear vertical unit and horizontally forming the central horizontal unit.

According to another example of the present invention, it is possible that
the main frame is formed in a trapezoidal shape by obliquely forming the front
vertical unit and the rear vertical unit and horizontally forming the central
horizontal unit.

It is preferable that the blade is disposed in the center of the wheel base
between the front wheel axle and the rear wheel axle, and thus, is located at
equal distance from the front wheel axle and the rear wheel axle, respectively.

It is preferable that the operator’s cab includes a ROPS.

It is preferable that the rear wheel axle is formed unitarily.

According to the present invention, the intermediate portion of the main
frame is located higher than the operator’s view to secure a clear line of sight.
Accordingly, such disposition enables the operator to more correctly check the
situation of the work between the ground and the blade and can easily check the
state of the blade. Additionally, with expanded visibility, the operator can
anticipate the situation of the ground ahead of the front wheel, and thus, avoid
obstacles and prevent accidents, such as rollovers, before they occur.

Further, as the central site of the main frame becomes higher, the entire
length is reduced, and the length of the wheel base is shortened to complement
the unstable front wheels. Accordingly, without equipping a counter weight or
with a counter weight in a more compact shape than the conventional one, an
effect of load balancing maintenance can be sufficiently obtained. Accordingly,
the manufacturing costs can be reduced. Additionally, the fuel efficiency and
operability can be enhanced by load reduction. With these improved effects,
the operator’s fatigue can be relieved and the work efficiency can be further

increased.
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of a conventional motor grader.

FIG. 2 is a lateral view of a motor grader according to an example of the
present invention.

FIG. 3 is a front view of a motor grader according to an example of the
present invention.

FIG. 4 to FIG. 6 show variously modified examples of the main frame in
the motor grader according to of the present invention.

FIG. 7 is a perspective view of the operator’s cab in the motor grader
according to an example of the present invention.

FIG. 8 is a lateral view of the operator’s cab in the motor grader

according to an example of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

A detailed description of a preferred example of the present invention is
provided below by referring to the attached drawings.

The examples to be explained below are provided only to describe the
invention in a manner sufficiently clear and complete to enable a person having
ordinary skill in the art to readily carry it out, and do not limit the technical
features or the subject matter of the present invention. Further, the size or shape
of the components shown in the drawings may be exaggerated for purposes of
clarification or for convenience sake. The terms specifically defined by
considering the constitution and operation of the present invention may vary
depending on the operator’s intention or practice. The definitions of such terms
are based on the descriptions throughout the specification of the subject
application.

Among the attached drawings, FIG. 2 is a lateral view of a motor grader
according to an example of the present invention. FIG. 3 is a front view of a
motor grader according to an example of the present invention. FIG. 4 to FIG. 6
shows examples of variously modified versions of the main frame in the motor
grader according to of the present invention. FIG. 7 is a perspective view of the
operator’s cab in the motor grader according to an example of the present
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invention. FIG. 8 is a lateral view of the operator’s cab in the motor grader
according to an example of the present invention.

As shown in FIG. 2 to FIG. 8, the motor grader according to the present
invention comprises a chassis (10), a main frame (100), a lift arm (200), a
drawbar (300) and an operator’s cab (500). The chassis (10) has a rear wheel
axle (160) formed in the bottom and loads a power unit (20) in the top. The
power unit (20) comprises an engine (22), which exhibits advance and reverse
driving power, and hydraulics (24), which provides hydraulic pressure to control
the motion of various units. The main frame (100) is connected to the chassis
(10) and extends longitudinally forward.

As an example, the main frame (100) comprises: a rear vertical part (110),
one end of which is connected to the chassis (10) and which is formed upwardly;
a central horizontal part (120), which is connected to the rear vertical part (110)
and is formed horizontally; and a front vertical part (130), which is connected to
the central horizontal part (120) and is formed downwardly. The lower portion of
the rear vertical part (110) extends horizontally to be integrally formed with the
chassis (10), or a portion which extends from the rear vertical part (110) of the
main frame (100) functions as a chassis without separately distinguishing a
chassis. By such an integral formation, the rigidity of the main frame (100) can
be further enhanced. Of course, the rear vertical part (110) of the main frame
(100) may be connected to the chassis by a separate connection means.
Additionally, an articulated hinge (not shown) may be employed as a connection
means. As the refraction angle between the left and right directions of the main
frame (100) becomes larger by employing an articulated hinge, the turning radius
of the vehicle may be reduced, and thus, work efficiency can be enhanced. A
front wheel axle (150) is formed in the front vertical part (130) of the main frame
(100), and a front wheel (152) is mounted in the front wheel axle (150). The front
wheel (152) is supported on the ground to be driven in a non-powered idling form.

Meanwhile, the lift arm (200) is mounted in the central horizontal part of
the main frame (100). The lift arm (200) is longitudinally mounted and, and the
lifting operation of a rod (220) is performed by hydraulic pressure. The lift arm
(200) is perpendicularly mounted, so that the lifting operation of the blade (900)

connected to the rod (220) can be performed in the perpendicular direction.
6
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Accordingly, the blade (900) can adjust the space in contact with the ground. A
rotation part (400) is connected to the rod of the lift arm (200) to be lifted and is
horizontally connected to one side of the drawbar (300) hinge-connected to the
front wheel axle (150). The rotation part (400) comprises a circle (410), in which
a gear is formed in the bottom in the circumferential direction, and a universal
connector (420) engaged with the gear. The blade (900) is mounted in the circle
(410) to grade the ground. The rotation angle of the blade (900) can be adjusted
by the rotation of the circle (410). The blade (900) is connected to a plurality of
cylinder unit (960) and is installed to both sides of the outer circumference of the
circle (410) symmetrically. Accordingly, the lifting operation of the blade (900)
can be more exquisitely adjusted since the rod of the plurality of cylinder unit
(960) is controlled.

An operator’s cab (500) is disposed in the bottom of the central vertical
part (120) of the main frame (100) and is coupled to the rearmost portion of the
central vertical part (120) across the roof (520) of the operator’s cab (500). Since
the operator’s cab (500) is disposed rearward, a wider view angle for the front
can be secured, and thus, visibility can be enhanced.

The main frame (100) is typically configured such that the central vertical
part (120) is disposed higher than the front vertical part (130) and the rear
vertical part (110). However, the main frame (100) may be carried out by slightly
modifying the basic shape thereof. As shown in FIG. 2, the main frame (100) is
formed in a rectangular shape by perpendicularly forming the front vertical part
(130) and the rear vertical part (110) and horizontally forming the central
horizontal part (120). This is the most basic shape and provides the shortest
distance of the wheel base between the front wheel axle (150) and the rear
wheel axle (160).

Referring the other modified examples of the main frame (100), as shown
in Fig. 4, the main frame (100) is formed in a trapezoidal shape by obliquely
forming the front vertical part (130) and the rear vertical part (110) and
horizontally forming the central horizontal part (120). The front vertical part (130)
is obliquely connected upwardly, and the rear vertical part (110) is obliquely
connected downwardly.
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The wheel base in this example is longer than that in the example as
shown in FIG. 2. However, since the central vertical part (120) is located in the
top of the operator’s cab, visibility can be enhanced.

As shown in FIG. 3, a plurality of openings(135) may be formed in front
vertical part (130) for forward visibility in such a manner that they are not to
interfere with frame stability.

In the other modified examples, as shown in FIG. 5, the main frame (100)
is configured such that the front vertical part (130) is perpendicularly connected,
and the rear vertical part (110) is obliquely connected downwardly. Further, as
shown in FIG. 6, the main frame (100) is configured such that the front vertical
part (130) is obliquely connected upwardly, and the rear vertical parts (110) are
connected. In the examples of the present invention, the shapes of the main
frame (100) are classified largely in rectangle and trapezoid. It is advisable that
the blade (900) be disposed in the center of the wheel base between the front
wheel axle (150) and the rear wheel axle (160) regardless of the shape.
Accordingly, the blade (900) should be located at equal distance (equidistance;
D1=D2) from the front wheel axle (150) and the rear wheel axle (160),
respectively.

In such shape of the main frame (100), since the blade (900) is located at
equal distance from the front wheel axle (150) and the rear wheel axle (160),
respectively, balance can be stably maintained, and more stable driving
performance can be provided due to the weight of the front wheel (152). The
central vertical part (120) of the main frame (100) moves upwardly, and thus, the
center of gravity is higher and an unstable state may occur. However, the
reduction of the wheel base and the disposition of the blade (900) in the center
can counter-balance such an unstable state. Additionally, it is possible to expand
the width of the vehicle body to compensate for the higher center of gravity.

Meanwhile, the operator’s cab (500) includes an ROPS (540). The ROPS
(540) is configured to have a box shape by vertically or horizontally connecting
the rigid frame along the edge of the operator’s cab (500). Accordingly, in the
event of a rollover accident, the collapse of the operator’s cab (500) is prevented
to protect the operator.
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Meanwhile, the conventional motor grader mainly takes a tandem type by
comprising at least two rear wheel axles (160). However, the rear wheel axle
(160) of the present invention is formed unitarily.

Meanwhile, a fixing means (600) is included to connect the main frame
(100) and the roof (520) of the operator’s cab (500). As shown in FIG. 6 to FIG. 8,
the fixing means (600) includes a subframe (620), which is formed in both sides
of the central horizontal part (120) of the main frame (100) and is disposed on
the top surface of the roof (520) of the operator’s cab (500), and a buffer means
(640), which connects the subframe (620) and the top surface of the roof (520)
and cushions the impact and maintains balance.

As shown in FIG. 7 and FIG. 8, the subframe (620) comprises a plurality
of first bars (621), one end of which is connected to the lateral side of the main
frame (100) perpendicularly, and a second bar (622), which is connected to the
other end of the plurality of first bars (6210) and is formed to be parallel to the
lateral side of the main frame (100), and thus, is formed in a lattice shape. The
subframe (620) is disposed to almost cover the top surface of the roof (520) of
the operator’s cab.

The buffer means (640) is provided to absorb rolling impact of the
operator’s cab (500) and comprises a spring, both ends of which are supported
on the subframe (620) and the top surface of the roof (520) to be compressed
and extended. An elastic tube wrapping the outside of the spring is combined so
that foreign substances, such as soil and dirt, may not enter and pollute the area.
Further, an oil shock absorber or a gas shock absorber may be employed as the
buffer means (640). The buffer means(640) is operated to maintain stability and
absorb wheel wobbles while driving, specifically, rolling, which may occur
because only the top roof of the operator’s cab is combined with the bottom of

the main frame.
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10: chassis

100: main frame

120: central horizontal part

200: lift arm

400: rotation part

540: roll-over protective structure
620: subframe

900: blade
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20: power unit

110: rear vertical part
130: front vertical part
300: drawbar

500: operator’s cab
600: fixing means
640: buffer means
960: cylinder unit
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CLAIMS

1. A motor grader, comprising:

a chassis provided with a rear wheel axle and mounted with a power unit;

a main frame connected to the chassis and extends longitudinally toward
the front, the main frame comprising a rear vertical part connected to the
chassis and extending upwardly, a central horizontal part connected to the rear
vertical part and extending horizontally and a front vertical part connected to the
central horizontal part and extending downwardly;

a front wheel axle mounted in the front vertical part;

a lift arm mounted longitudinally to the central horizontal part of the main
frame and performing lifting and falling operation, the lift arm being mounted
perpendicularly to the central horizontal part;

a rotation part connected to the lift arm performing lifting and falling
operation and connected to the drawbar hinge-connected to the front wheel
axle, the rotation part having a circle provided with a gear formed in the
circumferential direction on the bottom, and a universal connector engaged with
the gear;

a blade mounted on the circle to grade the ground, the blade having a
cylinder unit connected to the outer circumference of the circle such that its
length is controlled; and

an operator's cab mounting a roof connected to the rearmost bottom

surface of the central horizontal part of the main frame.

2. The motor grader according to Claim 1, wherein the main frame is
formed integrally the chassis by the bottom of the rear vertical part extending

horizontally.
3. The motor grader according to Claim 1, wherein the main frame is

formed in a rectangular shape by perpendicularly forming the front vertical part

and the rear vertical part are and horizontally forming the central horizontal part.

11
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4. The motor grader according to Claim 1, wherein the main frame is
formed in a trapezoidal shape such by obliquely forming the front vertical part

and horizontally forming the central horizontal part.

5. The motor grader according to Claim 1, wherein the blade is
disposed in the center of the wheel base between the front wheel axle and the
rear wheel axle, and is located at an equal distance from the front wheel axle
and the rear wheel axle, respectively.

6. The motor grader according to Claim 1, wherein the operator’s

cab includes a roll-over protective structure (ROPS).

7. The motor grader according to Claim 6, wherein the ROPS
comprises a rigid frame formed vertically or horizontally in the edge of the

operator’s cab.

8. The motor grader according to Claim 1, wherein the rear wheel

axle is formed unitarily.

9. The motor grader according to Claim 1, further comprising a fixing
means to connect the main frame and the roof of the operator’s cab.

10. The motor grader according to Claim 9, wherein the fixing means
comprises:

a subframe formed in both sides of the main frame and disposed on the
top of the roof of the operator’s cab; and

a buffer means connects the sub frame to the top of the roof , and buffers
the impact and maintains balance.

12
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11. The motor grader according to Claim 10, wherein the subframe
comprises:

a plurality of first bars, one end of which is connected to the lateral
surface of the main frame at a right angle; and

a second bar connected to the other end of the plurality of first bars, and
formed to be parallel to the lateral surface of the main frame.

13
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