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CONSTRUCTION MACHINERY WITH A RIPPER OR A SCARIFIER

TECHNICAL FIELD
The present invention relates to a construction machinery, more particularly, road

machinery, such as a motor grader.

BACKGROUND OF THE INVENTION

Construction machinery, such as a motor grader, generally comprises a ripper or a
scarifier, which is detachably mounted on the rear of the vehicle body. Both ripper and
scarifier are tools used for tearing up asphalt, hard-pack or other obstacles to aid the
grading operation. The ripper and the scarifier are similar in function but they can be
used with different sets of ground engaging tools. The ripper teeth are generally bigger

and have deeper cut than the scarifier teeth.

US 5,040,616 discloses a shank attachment device for holding rippers. That is, a tool bar
comprises a plate to which a ripper is detachably coupled. In the prior art, a ripper was
attached to a target surface to be mounted and was usually mounted by welding on the
outer circumference surface of the bucket of an excavator. As the outer surface of a
bucket was generally narrow, there was a limit to the number of rippers that could be
included in the bucket. Further, the ripper and the bucket were welded together, and

thus, it was difficult to replace them.

Meanwhile, US 2008/245540A1 discloses a tool bar on which a plurality of rippers are
mounted.  Specifically, a plurality rippers are mounted on a tool bar having a certain
length. However, the rippers are fixed to the tool bar, which makes it difficult to be
separated, thereby the number of rippers cannot be freely adjusted. Further, since it is
difficult to set spaces between the rippers fixed to the tool bar, it is also difficult to adjust
the number of rippers or set the location of rippers according to the on-site road
condition. When it is necessary to mount a scarifier besides a ripper or a ripper and to
use a scarifier in a combined form, it was difficult in the prior art to change the structure
of the ripper and the scarifier, because they were in a fixed structure. Due to this, a

suitable tool could not be selected, which resulted in lowering work efficiency.

1



10

15

20

25

30

WO 2016/010516 PCT/US2014/046535

SUMMARY OF THE INVENTION

The present invention provides construction machinery, comprising a plurality of rippers
or scarifiers detachable to a tool bar, wherein by improving a coupling structure between
the rippers or the scarifiers and the tool bar, they can be fixed not to rotate by impact
applied during working and a combination of a plurality of rippers or scarifiers or spaces

between them when mounted can be appropriately adjusted.

According to an example, the present invention comprises a bracket attached to the rear
of the vehicle body and a tool bar connected to the bracket by a plurality of linkages to
be installed to elevate with respect to the ground surface under the state of maintaining a
level with the ground. The present invention also comprises a retainer, one side of which
is coupled to one outer circumference surface of the tool bar and the other side of which

a ripper is attached to.

Further, the present invention comprises a fastening member, which is coupled to the
retainer while wrapping the remaining part of the outer circumference surface of the tool
bar under the state that the retainer is in contact with the tool bar, and thus, provides
fixation power. The tool bar extends in the width direction of the vehicle body and forms

a circular cross section.

It is preferable that a key is formed in the tool bar to protrude from the outer surface of

the tool bar and extend along the longitudinal direction of the tool bar.

It is preferable that the retainer is formed in a semicircular shape so that one side of the
retainer can correspond to part of the outer circumferential shape (profile) of the tool bar,
and forms a key hole to be engaged with the key when one side of the retainer is in

contact with the outer surface of the tool bar.

It is preferable that the fastening member is a U-shaped bolt which forms screw threads

in both ends thereof.

According to another example, under the state that the retainer is in contact with the tool

bar, the fastening member is a clamp, both ends of which are coupled to the retainer
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while wrapping the remaining part of the outer circumference surface of the tool bar, and

in which a key hole engaged with the key of the tool bar is formed.

Meanwhile, according to yet another example, a key hole engaged with the key of the
tool bar is formed to be attached to one side of the outer surface of the tool bar, and a
retainer to which a ripper is attached is provided in the other side of the outer surface of
the tool bar. Further, under the state that the retainer is in contact with the tool bar, a
retainer, both ends of which are coupled to the retainer while wrapping the remaining
part of the outer circumference surface of the tool bar, and the other side of which a

scarifier is attached to is provided.

A fastening bolt is provided to integrally fasten these two retainers. Herein a key hole
engaged with a key of the tool bar is formed in one of the two retainers. According to the
present invention, the ripper or the scarifier attached to the tool bar can be coupled by
non-welding, thereby being capable of assembling and separating. Accordingly, since a
combination of a plurality of rippers or scarifiers can be selected and spaces between
them as mounted can be freely set, suitable tools for the work site can be provided to

enhance work efficiency and make maintenance easy.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows construction machinery with a ripper or a scarifier according to the present
invention.

FIG. 2 is a perspective view of a ripping tool according to the present invention.

FIG. 3 is an exploded perspective view of a coupling structure according to Example 1 in
the ripping tool shown in FIG. 2.

FIG. 4 is a partial exploded view of a coupling structure according to Example 2 in the
ripping tool shown in FIG. 2.

FIG. 5 is a partial exploded view of a coupling structure according to Example 3 in the

ripping tool shown in FIG. 2.
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DETAILED DESCRIPTION OF THE INVENTION

Based on the attached drawings, below are preferred examples of the present invention in
detail. The examples explained below are merely to enable a person having ordinary skill
in the art to which the present invention pertains to readily carry out the invention.
Accordingly, the technical idea and scope of the present invention should not be
interpreted to be limited. Further, the size or shape of the elements shown in the
drawings may be exaggerated for purposes of clarification and convenience. The terms
specifically defined by considering the constitution and working effect of the present
invention may vary depending on the user’s intension or practice. The definitions of
these terms should be based on the description throughout the specification of the subject

application.

Among the attached drawings, FIG. 1 shows construction machinery with a ripper or a
scarifier according to the present invention. FIG. 2 is a perspective view of a ripping
tool according to the present invention. FIG. 3 is an exploded perspective view of a
coupling structure according to Example 1 in the ripping tool shown in FIG. 2. FIG. 4
is a partial exploded view of a coupling structure according to Example 2 in the ripping
tool shown in FIG. 2. FIG. 5 is a partial exploded view of a coupling structure

according to Example 3 in the ripping tool shown in FIG. 2.

As shown in FIG. 1 and FIG. 2, the construction machinery according to the present
invention comprises a ripping tool (300) attached to the rear of a motor grater (M). Of
course, it is not necessary to be limited to a motor grader, and such ripping tool is also
applied to a dozer and a wheel loader. The ripping tool (300) comprises a bracket
attached to one side of the vehicle body; a tool bar (200), which is connected to the other
end of the linkage (120) hingedly coupled to one end of the bracket (100) and is installed
to ascend or descend under the state of maintaining a level with the ground; and a ripper
(320) or a scarifier (340) attached to the tool bar (200). The linkage (120) connects the
bracket (100) to the tool bar (200) and comprises a plurality of link bars, which hingedly
couple the bracket (100) to the tool bar (200) to enable the elevating operation of the tool
bar (200). Further, a cylinder unit (170) connects the bracket (100) to the tool bar (200)

and allows the tool bar (200) to elevate or rotate at a certain angle.
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As shown in FIG. 3, the tool bar (200) extends in the width direction of the vehicle body,
forms a circular cross section and forms a key (220) extending in the longitudinal
direction of the tool bar. The key (220) has a square or rectangular cross section. A
single key may be formed on the outer circumference surface of the tool bar (200) or a
plurality of single keys may be formed in the circumferential direction. The ripper (320)
and the scarifier (340) consists of a shank (303) formed in an arc shape and a tooth (305)
adhered to the bottom of the shank (303). The upper end of the shank (303) is coupled to
the retainer (400, 800), as will be explained below. The shank (303) of each of the ripper
(320) and the scarifier (340) is detachably coupled to the retainer (400, 800). Preferably,
the retainer (400) is coupled to one side of the outer circumference surface of the tool bar

(200), and the ripper (320) is attached to the coupled retainer (400).

A semicircular recess (430) is formed in the retainer (400) so that one side of the retainer
(400) may be coupled to the outer circumference surface of the tool bar (200). Two
boards (410) are disposed by a predetermined distance in the other side of the retainer to
form a space into which the shank (303) is inserted. A first lateral plate (411) and a
second lateral plate (412) are formed in both ends of the retainer. One side of the
fastening member (500) is coupled by penetrating through the fastening hole formed in
the second lateral plate (412). The ripper (320) is attached by fastening two pins from the
lateral side of the two boards (410) to fix the shank (303).

Meanwhile, the retainer (400) forms a key hole (432) engaged with the key (220) of the
tool bar (200) in the inner circumference surface of a recess (430) formed in a
semicircular shape. Preferably, the key hole (432) is formed in the middle of the recess
(430) by considering distribution of work load. Accordingly, the ripper (320) does not
rotate even if work load is applied to the ripper attached to the retainer (400) by the
coupling of the key (220) and the key hole (432).

Meanwhile, a fastening member (500), which is coupled to the tool bar while wrapping
the other side of the outer circumference surface of the tool bar (200), and both ends of
which are coupled to the retainer (400), is further provided. The fastening member (500)
is a U-shaped bolt, wherein the fastening member wraps the outer circumference surface

of the tool bar (200), and then, both ends thereof are coupled by penetrating through a
5
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fastening hole formed in the second lateral plate (412) of the retainer (400). Accordingly,
both ends of the U-shaped bolt are coupled by respectively penetrating through the
fastening hole formed in the top and the bottom of the retainer (400). A nut is fastened in
both ends of the U-shaped bolt, which penetrates through the fastening hole, to exhibit

fixation power.

According to another example, the fastening member (500) may be a clamp (not shown).
The clamp is formed in an arc shape to wrap the other side of the outer circumference
surface of the tool bar (200). Both ends of the clamp are adhered to both ends of the

retainer (400), and then, are fastened with a bolt to be integrally coupled.

Meanwhile, a plurality of retainers (400) and fastening members (500) are installed at by
a predetermined distance along the longitudinal direction of the tool bar (200). The
ripper (320) or the scarifier (340) is coupled to the plural retainers (400). Only one of
the ripper (320) and the scarifier (340) is selected to be attached or the ripper (320) and
the scarifier (340) are appropriately combined and disposed. The retainer (400) is
coupled to the key (220) formed in the longitudinal direction of the tool bar (200).
Thus, the spaces between the plurality of retainers (400) can be adjusted by loosening the
fastening member (500) and pushing the retainers to one side. Accordingly, by such
adjustment, the space of the ripping tool (A) coupled to the retainers can be adjusted,

thereby the shape can be changed to be suitable for the work environment.

The operation of the present invention as constituted above is described below.

The retainer (400) is adhered to one side of the outer surface of the tool bar (200). That is,
the recess (430) is adhered to one side of the outer surface of the tool bar (200) so that
the key (220) of the tool bar (200) can be inserted into the key hole (432). Thereafter, the
U-shaped bolt, which is a fastening member (500), is coupled to the other side of the
outer surface of the tool bar (200) to wrap the outer circumference surface, and both ends
of the U-shaped bolt are coupled by penetrating through the fastening hole formed in the
second lateral plate of the retainer (400), and then, are fastened by a nut. Thereafter, the
ripper (320) is attached to the other side of the retainer (400). Before tightening the nut
of the U-shaped bolt, the spaces between the plural retainers attached to the tool bar (200)

can be appropriately adjusted, and the spaces between the plural rippers (320) coupled to
6
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each retainer (400) can be adjusted. The tool bar (200), to which the ripper (320) is
attached, is connected to one end of the linkage (120), and the other end of the linkage
(120) 1s hingedly connected to the bracket (100).

A cylinder unit (170) connects the bracket (100) to the tool bar (200) and allows the tool
bar (200) to elevate or rotate at a certain angle. By attaching the cylinder unit (170), the
assembling of the ripping tool (A) is completed. The bracket (100) is attached to the rear
of the vehicle body of the motor grader. Thereafter, the grounding work is conducted,
and stress occurs while the ripper (320) is in contact with the ground to dig up or tear up
asphalt. Thus, a rotary power by elevating is applied to the ripper (320). However,
the riper can maintain its fixed state not to rotate by the coupling of the key (220) and the
key hole (432).

As shown in FIG. 4, Example 2 of the present invention applies a clamp (600) having a
key hole (620) in lieu of the U-shaped bolt, which is a fastening member (500) in
Example 1.

As shown in FIG. 2 and FIG. 4, Example 2 according to the present invention comprises
a tool bar (200) and a scarifier (340) coupled to the tool bar (200). The tool bar (200)
extends in the width direction of the vehicle body, forms a circular cross section, and
forms a key (220) extending in the longitudinal direction of the tool bar (200) in the

outer circumference surface.

One side of a retainer (400b) is formed in a semicircular shape to correspond to part of
the outer circumferential shape (profile) of the tool bar (200) and the scarifier (340) is
attached to the other side of the retainer (400b). A semicircular recess (430b) is formed
to correspond to part of the outer circumferential shape (profile) of the tool bar (200) in
one side of the retainer (400b). A clamp (600) is coupled to the tool bar while wrapping
the other side of the outer circumference surface of the tool bar (200), and both ends of
the clamp (600) are coupled to the retainer (400b). The clamp (600) is formed in an arc
shape, and forms a key hole (620) engaged with the key (220) in the inner circumference
surface thereof. A bolt (630) is coupled by penetrating through both ends of the clamp
(600) and both ends of the retainer (400b). The retainer (400b) forms a space, which a

7
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shank (303) is inserted into, inside by disposing two plates (410b) forming a recess (430b)
in one side by a predetermined distance, wherein an outer circumference surface of the
tool bar (200) is inserted into the recess (430b). A first lateral plate (411b) is formed in
one side of the two boards (410b) to form a channel-shaped cross section, and a second
lateral plate (412b) is formed in the top and the bottom of the recess (430b). Each
fastening hole (413b) is formed in the second lateral plate (412b). The bolt (630) is
coupled by penetrating through the fastening hole (413b). The shank (303) of the
scarifier (340) is coupled between the two boards (410b).

The clamp (600) is formed in an arc shape to wrap the other side of the circumference
surface of the tool bar (200). The fastening piece (610) formed in both ends of the
clamp is adhered to the second lateral plate (412b) of the retainer (400b) and coupled.
A key hole (620) bending in a relatively square or rectangular shape is formed in the
middle of the clamp. A bolt (630) is fastened through the fastening hole (611) formed in
the fastening piece (610) in both ends of the clamp (600) and penetrates through the
second lateral plate (412b) of the retainer (400b) and is screw-coupled and assembled.
The head (631) of the fastened bolt (630) is adhered to the fastening piece (610) in both
ends of the clamp (600), and thus, the fastening state can be fixed. Additionally, a
washer (632) is inserted into the bolt (630) and is disposed between the head and the

fastening piece (610).

Meanwhile, the retainer (400b) is coupled to the key (220) formed in the longitudinal
direction of the tool bar (200), and thus, spaces between the plural retainers (400b) can
be adjusted by loosening the bolt (630) and pushing the retainer to be slidable.

As shown in FIG. 5, Example 3 of the present invention comprises: a tool bar (200); a
ripper (320) and a scarifier (340) coupled to the tool bar (200) to dig up the ground; and
each retainer (700, 800) to which the ripper and the scarifier are attached. The tool bar
(200) extends in the width direction of the vehicle body, forms a circular cross section,
and forms a key (220) extending in the longitudinal direction of the tool bar in the outer

circumference surface.
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A retainer (700), which the ripper is attached to, is coupled to one side of the outer
circumference surface of the tool bar (200). A retainer (800), which is coupled to both
ends of said retainer (700) and which the scarifier (340) is attached to, is coupled to the
other side of the outer circumference surface of the tool bar (200). A bolt (900) is
coupled by penetrating both ends of the retainer (700), which the ripper (320) is attached
to, and both ends of the retainer (800), which the scarifier (340) is attached to. The
retainer (700) attaching the ripper (320) forms a space inside by disposing two boards
(712) forming a semicircular recess (730) in one side by a predetermined distance,
wherein the outer circumference surface of one side of the tool bar (200) is inserted into
the recess (730). Lateral plates (720) are formed in the top and the bottom of the recess
(730), and fastening holes are formed in the lateral plates (720), respectively. One side of
the bolt (900) penetrates through the fastening hole and is coupled. The upper part of the
shank (303) of the ripper (320) is inserted between the two boards (712), and two pins
(not shown) are fastened in the boards (712) and the upper and lower side of the shank

(303).

Meanwhile, the retainer (800) attaching the scarifier (340) form a space inside by
disposing two boards (811) forming a recess (820) by a predetermined distance, wherein
the outer circumference surface of the other side of the tool bar (200) is inserted into the
recess (820). A first lateral plate (830) is formed in one side of the two boards (811). A
second lateral plate (840) is formed in the top and the bottom of the recess (820). The

fastening holes are formed in the second lateral plates (840), respectively.

The bolt (900) is a threaded rod that forms a screw thread in the outer circumference
surface, penetrates through the lateral plate (720) of the retainer (700) and the second
lateral plate (840) of the retainer (800) and is fastened. A washer (910) is inserted into
one side of the bolt (900) and a nut (920) is fastened to be adhered to one side of the
lateral plate (720) of the retainer (700) and is coupled. Accordingly, the retainers (700,
800) are installed in both sides of the tool bar (200), respectively, and each retainer (700,

800) is coupled to the ripper (320) and the scarifier (340), respectively.

Meanwhile, a key hole (720) engaged with the key (220) is formed in one of the retainer
(700) and the retainer (800). As shown in FIG. 5, the description of the present invention

9
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discloses a key hole (732) formed in the recess (730) of the retainer (700) as an example.
Of course, this is only an example, and the location of the key hole (732) may be
changed based on need. The retainer (700) or the retainer (800), to which the ripper (320)
is attached, can be integrated by the coupling of the bolt (900). Further, by the key hole
(720) engaged with the key (220) of the tool bar (200) is coupled to the key hole (720),
and thus, the retainer (700) or the retainer (800) can be strongly fixed not to rotate by

load applied during the work.

Although the present invention has been explained in connection with the preferred
examples mentioned above, one of ordinary skill in the art could easily understand that
various corrections and modification are possible within the subject matter and the scope
of the present invention. Further, it is obvious that such corrections and modification

fall within the scope of the claims attached hereto.

Reference Numerals

100 : bracket 200 : tool bar

220 : key 300 : ripping tool

303 : shank 305 : tooth

320 : ripper 340 : scarifier
400,400D : retainer 500 : fastening member
700 : retainer 800 : retainer

10
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CLAIMS

1. A construction machinery with a ripping tool, the ripping tool comprising:

a bracket attached to the rear of the vehicle body and a tool bar connected to the bracket
by a linkage to be installed to elevate with respect to the ground under the state of
maintaining a level with the ground, wherein the tool bar extends in the width direction
of the vehicle and form a circular cross section;

a key protruding from the tool bar and extending along the longitudinal direction of the
tool bar;

a retainer, one side of which is formed in a semicircular shape to correspond to part of
the outer circumferential shape of the tool bar, and the other side of which a ripper or a
scarifier is attached to, wherein a key hole engaged with the key is formed when the one
side is in contact with the outer circumference surface of the tool bar; and

a fastening member, both ends of which are coupled to said retainer while wrapping the
remaining part of the outer circumference surface of the tool bar under the state that the

retainer is in contact with the tool bar.

2. The construction machinery with a ripping tool of Claim 1, wherein a plurality of

retainers and fastening members are installed at the tool bar.

3. The construction machinery with a ripping tool of Claim 1, wherein

the fastening member is a U-shaped bolt which forms screw threads in both ends thereof;
both ends of the U-shaped bolt are coupled by penetrating through the fastening hole
formed in the top and the bottom of the retainer; and

a nut is fastened to both ends of the U-shaped bolt that penetrated through the fastening
hole.

4. The construction machinery with a ripping tool of Claim 1, wherein
the fastening member is formed in an arc shape to wrap the other side of the outer

circumference surface of the tool bar, and both ends thereof are coupled to the retainer.

11
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5. A construction machinery with a ripping tool, the ripping tool comprising:

a bracket attached to the rear of the vehicle body and a tool bar connected to the bracket
by a linkage to be installed to elevate with respect to the ground under the state of
maintaining a level with the ground, wherein the tool bar extends in the width direction
of the vehicle and forms a circular cross section;

a key protruding from the tool bar and extending along the longitudinal direction of the
tool bar;

a retainer, one side of which is formed in a semicircular shape to correspond to part of
the outer circumferential shape of the tool bar, and the other side of which a ripper or a
scarifier is attached to;

a clamp, both ends of which are coupled to said retainer while wrapping the remaining
part of the outer circumference surface of the tool bar under the state said retainer is in
contact with the tool bar, and in which a key hole engaged with the key of the tool bar is
formed; and

a bolt, which is coupled by penetrating through both ends of the clamp and both ends of

the retainer and is coupled.

6. The construction machinery with a ripping tool of Claim 5, wherein
a plurality of retainers and clamps are installed along the longitudinal direction of the

tool bar.

7. The construction machinery with a ripping tool of Claim 1 or 5, wherein the ripping

tool comprises a ripper.

8. The construction machinery with a ripping tool of Claim 1 or 5, wherein the ripping

tool comprises a scarifier.

9. A construction machinery with a ripping tool comprising a ripper or a scarifier, the
ripping tool comprising:

a bracket attached to the rear of the vehicle body and a tool bar connected to by a linkage
to be installed to elevate with respect to the ground under the state of maintaining a level
with the ground, wherein the tool bar extends in the width direction of the vehicle and

forms a circular cross section;

12
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a key protruding from the tool bar and extending along the longitudinal direction of the
tool bar;

a retainer, one side of which is formed in a semicircular shape to correspond to part of
the outer circumferential shape of the tool bar, and the other side of which a ripper or a
scarifier is attached to;

a retainer, both ends of which are coupled to said retainer while wrapping the remaining
part of the outer circumference surface of the tool bar under the state that the retainer is
in contact with the tool bar, and the other side of which the scarifier is attached to;

a bolt, which couples both ends of the retainer, which the ripper is attached to, and both
ends of the retainer, which the scarifier is attached to; and

a key hole, which is engaged with the key of the tool bar and formed in one of the

retainer to which the ripper is attached or the retainer to which the scarifier is attached.

10. The construction machinery with a ripping tool of Claim 9, wherein the bolt is a

threaded rod which forms screw threads in the outer circumference surface thereof.
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