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(54) VIBRATING RIPPER

(67)  The present invention relates to a vibration rip-
per including a main body having a vibration space part
and also having a coupling part provided at an outer side
thereof to be coupled with a boom or an arm of the heavy
equipment, a vibration unit disposed in the vibration
space part of the main body to have a vibrator, a plurality
of vibration proof units installed at an outer surface of the
vibration unit and the main body corresponding to the
outer surface of the vibration unit and configured to vi-
bratably supportthe vibration unit with respectto the main
body, a clamp unit installed at the vibration unit and con-
figured to allow an attachment to be coupled, and a vi-
bration restriction part configured to connect the vibration
unit and the main body and to restrict an amplitude of the
vibration unit. The vibration ripper according to the
presentinvention may reduce transmitting of the vibration
generated fromthe vibration unit, to which the attachment
is coupled, to the main body, and also may prevent the
vibration unit supported to the main body through the
vibration proof unit from being shaken left and right, and
thus prevent a damage of the equipment when a bending
moment and a rotational momentis applied to the attach-
ment installed to the vibration unit.
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Description
[Technical Field]

[0001] The present invention relates to a vibration rip-
per, and more particularly, to a vibration ripper which has
an improved supporting structure of a housing vibrated
with respect to a main body.

[Background Art]

[0002] Generally, an excavator as a construction ma-
chine used in civil engineering or construction sites for
expressways, harbors, bridges, dams, buildings and ur-
ban developments generates a loud noise during per-
formance of ground compaction, crushing and excava-
tion.

[0003] Particularly, in order to excavate bedrock, con-
crete structure, firm ground or the like, or to scrape soil
of the ground, a breaker or a ripper unit is used in a state
of being installed at a boom of an excavator. When the
breaker or the ripper unit is used in the state of being
installed atthe boom, vibration generated from the break-
er or the ripper unit is directly transmitted to the boom.
Thus, a noise is generated and the noise is amplified and
doubled during a process of transmission to the boom.
[0004] In consideration of this problem, a ripper for an
excavatoris disclosed in Korean Unexamined Patent Ap-
plication Publication No. 2006-0033893. The disclosed
ripper for the excavator includes a connection mount part
connected to a boom of an excavator, a blade body ro-
tatably installed at the connection mount part to excavate
soil of the ground, and a vibration means installed at the
blade body to provide a vibration force to the blade body.
[0005] In the disclosed ripper for the excavator, the
blade body is rotatably installed at the boom of the ex-
cavator, and the vibration means is installed at the blade
body, and thus the vibration is transmitted to the boom
through the blade body. The vibration transmitted to the
boom is amplified, and thus makes it difficult to operate
the excavator, and also the excavator may be damaged.
[0006] And a vibration ripper for heavy equipment is
disclosed in Korean Unexamined Patent Application
Publication No. 2011-0116647. The disclosed vibration
ripper includes a vibration body in which gears rotated
by a hydraulic motor are rotatably disposed in up and
down directions therein and each of the gears has an
eccentric weight to generate the vibration in up and down
directions according to rotation of each gear. A ripper
blade is installed at a lower portion of the vibration body
in a lengthwise direction of the vibration body and con-
figured so that the vibration body may be deeply inserted
into the ground following the ripper blade during an ex-
cavating process of the ground.

[0007] In this vibration ripper, the vibration generated
from the vibration body is not offset, but transmitted to
the boom or a construction machine in which the vibration
ripper is installed, and then amplified. However, since a

10

15

20

25

30

35

40

45

50

55

means for preventing amplification or diffusion of the vi-
bration is not provided, it is not possible to fundamentally
solve the above-mentioned problems.

[Disclosure]
[Technical Problem]

[0008] The presentinvention is directed to providing a
vibration ripper in which vibration generated from a vi-
bration unit supported by a vibration proof unit at a main
body can be prevented from being transmitted to the main
body, and a supporting force of the vibration unit with
respect to the main body can be enhanced, and thus the
vibration proof unit can be prevented from being dam-
aged.

[0009] The presentinventionis also directed to provid-
ing a vibration ripper in which the vibration unit and the
main body are bilaterally restricted by a connection link,
and an action force and a reaction force of an attachment
installed at the vibration unit is applied to the vibration
proof unit, and thus the vibration proof unit can be pre-
vented from being damaged, and also durability of the
vibration proof unit can be enhanced.

[0010] The presentinventionis also directed to provid-
ing a vibration ripper which prevents left and right vibra-
tion of the vibration unit supported by the vibration proof
unit at the main body, and thus prevents damage of
equipment when bending moment and rotational mo-
ment are applied to the attachment installed at the vibra-
tion unit.

[Technical Solution]

[0011] One aspect of the present invention provides a
vibration ripper including a main body having a vibration
space part and also having a coupling part provided at
an outer side thereof to be coupled with a boom or an
arm of heavy equipment, a vibration unit disposed in the
vibration space part of the main body to have a vibrator,
a plurality of vibration proof units installed at an outer
surface of the vibration unit and the main body corre-
sponding to the outer surface of the vibration unit and
configured to vibratably support the vibration unit with
respect to the main body, a clamp unit installed at the
vibration unit and configured to allow an attachment to
be coupled, and a vibration restriction part configured to
connect the vibration unit and the main body and to re-
strict an amplitude of the vibration unit.

[0012] The vibration restriction part may include a first
connection link part configured to connect an upper side
portion of a housing of the vibration unit and the main
body, and a second connection link part configured to
connect a lower side portion of the housing of the vibra-
tion unit. The first connection link part may include a first
link of which one side is pin-coupled to the housing of
the vibration unit, and a second link configured to be con-
nected to the first link and also pin-coupled to the main
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body, but may not limited thereto and may be configured
with a chain, a wire or the like. And the second connection
link part may include a third link of which both ends are
hinged to the housing of the vibration unit and the main
body.

[Advantageous Effects]

[0013] The vibrationripper of the presentinvention can
minimize transmission of the vibration generated from
the vibration ripper to the boom or the arm when being
installed at a construction machine such as excavator
and a bulldozer, and also prevent damage of the vibration
proof unit configured to support the vibration unit with
respect to the main body when rotational moment or
bending moment is applied to an attachment connected
to the vibration unit of the vibration ripper. Further, the
vibration unit can be prevented from being vibrated for-
ward and backward instead of upward and downward
with respect to the main body.

[Description of Drawings]
[0014]

FIG. 1 is a partially cut away perspective view of a
vibration ripper according to the present invention.
FIG. 2is a side view of the vibration ripper illustrated
in FIG. 1.

FIG. 3 is a perspective view illustrating a state in
which a vibration unit of the vibration ripper illustrated
in FIG. 1 is supported by first and second connection
link parts.

FIG. 4 is a perspective view illustrating a state in
which a ripper blade is installed at the vibration rip-
per.

FIG. 5 is a side view of the vibration ripper to which
the ripper blade illustrated in FIG. 4 is installed.
FIG. 6 is a perspective view illustrating a state in
which a bucket is installed at the vibration ripper.
FIG. 7 is a side view illustrating a state in which the
bucket as an attachment is installed at the vibration
ripper.

FIG. 8 is a perspective view illustrating a state in
which a cutter is installed at the vibration ripper.
FIG. 9 is a side view illustrating the state in which
the cutter is installed at the vibration ripper.

FIG. 10 is a perspective view illustrating a state in
which a tamping plate is installed at the vibration
ripper.

FIG. 11 is a side view illustrating the state in which
the tamping plate is installed at the vibration ripper.
FIG. 12 is a perspective view illustrating a state in
which a pile clamper is installed at the vibration rip-
per.

FIG. 13 is a side view illustrating a state in which the
ripper blade is installed at a bulldozer.
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[Modes of the Invention]

[0015] A vibration ripper according to the present in-
vention is installed at a boom or an arm of heavy equip-
ment used in engineering public works or construction
works, such as an excavator, abulldozer and a payloader
to excavate or crush concrete, asphalt and soft ground.
One embodiment thereof is illustrated in FIGS. 1 to 3.
[0016] Referring to the drawings, a vibration ripper 10
includes a main body 13 configured to have a vibration
space part 11 and also has a fixing bracket 12 provided
at an outer side thereof to be coupled with a boom or an
arm of the heavy equipment, a vibration unit 20 disposed
in the vibration space part 11 to have a vibrator 30, and
a plurality of vibration proof units 40 supported by an
outer surface of a housing 21 of the vibration unit 20 and
the main body corresponding to the outer surface and
supporting the vibration unit 20 to be vibratable with re-
spect to the main body 13. The vibration ripper 10 further
includes a vibration restriction part 50 installed at the vi-
bration unit 20 and the main body 13 to restrict a vibration
range due to bending moment and rotational moment of
the vibration unit 20 caused by vibration and an action
force. A clamp unit 60 is installed at the vibration unit 20
to fix an attachment, such as a ripper blade, a cutter and
a bucket, which extends downward.

[0017] The vibration ripper 10 configured as described
above according to present invention will be described
in detail according to each construction element.

[0018] A fixing bracket 12 formed at an upper portion
of the main body 13 of the vibration ripper 10 to be fixed
to a boom or an arm of a construction machine has a
plurality of coupling holes 12b configured to be pin-cou-
pled with the boom. And the main body 13 forms the
vibration space part 11, and a vibration proof means is
installed at the main body 13 to support the vibration unit
20, and a supporting part 14 configured to enclose an
outer surface of the vibration unit 20 is provided at the
main body 13. A lower side of the main body 13 is opened
so that a clamp unit 60 installed at a lower portion of the
vibration unit 20 is exposed, and a reinforcing member
may be installed at an outer surface of the supporting
part 14 to reinforce a supporting strength of the support-
ing part 14. The main body 13 is not limited to the above-
mentioned embodiment. Any supporting structure may
be used, as long as the supporting structure has a struc-
ture which allows the vibration unit 20 to which the at-
tachment is installed by the clamp unit 60 to be smoothly
vibrated in up and down directions.

[0019] The vibration proof unit 40 configured to sus-
pend the vibration unit 20 in the vibration space part 11
ofthe main body 13 so that the vibration unit 20 is smooth-
ly supported has vibration proof members 41 disposed
between the supporting part 14 of the main body 13 and
the outer surface of the housing 21. Each of the vibration
proof members 41 may have supporting plates 41a and
41b installed at both ends thereof. Here, the vibration
proof members 41 may be formed of a rubber material.
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However, the vibration proof members 41 are not limited
thereto. Any structure may be used, as long as the struc-
ture has a structure which may elastically support the
vibration unit 20. For example, the vibration proof mem-
bers 41 may be configured as one of coil springs, flexible
synthetic resins having an elastic force and links. In the
case of the links, a damping space may be secured or a
separate damping member may be installed so as to ab-
sorb a distance difference between the main body and
the housing according rotation of each link at hinge-cou-
pled portions.

[0020] Meanwhile, in the vibration proof unit 40, al-
though not shown in the drawings, the vibration proof
member 41 installed between the supporting plates 41a
and 41b may include a supporting plate and a vibration
proof rubber.

[0021] The vibration unit 20 configured to be suspend-
ed in the main body 13 by the vibration proof unit 40 to
be vibrated has a vibrator 30 installed at the housing 21.
The vibrator 30 may be a well-known vibrator (disclosed
in Korean Patent No. 0755017 filed and registered by the
applicant). The vibratorincludes a pair of rotational shafts
installed at a housing, driving gears installed at each ro-
tational shaft to be engaged with each other, an eccentric
weight member installed at each rotational shaft, and a
hydraulic motor installed at the housing to drive one of
the rotational shafts.

[0022] The vibrator is not limited to the above-men-
tioned embodiment. Any structure may be used, as long
as the structure has a structure which vibrates the vibra-
tion unit in up and down directions. For example, the ro-
tational shafts to which the eccentric weight member is
respectively provided are vertically installed at the hous-
ing of the vibration unit to be parallel with each other, the
hydraulic motor for driving the rotational shafts may be
installed at one of the rotational shafts. In this case, the
rotational shafts are connected with each other by a sep-
arate power transmitting means, such as a gear and a
chain, to be simultaneously driven by the hydraulic motor.
Three or more rotational shafts may be installed.
[0023] The vibration restriction part 50 prevents the vi-
bration proof unit 40 from being damaged by the vibration
of the vibration unit and an action force transmitted from
an adapter coupled by the clamp unit 60. Further, it is
possible to restrict an amplitude of the vibration unit and
a change in the amplitude due to the action force applied
from the adapter. The vibration restriction part 50 in-
cludes an upper portion of the housing 21, a first connec-
tion link portion 51 configured to connect an upper portion
ofthe main body 13, and a second connection link portion
56 configured to connect the main body 13 and a lower
portion of the housing 21 corresponding to the first con-
nection link portion 51.

[0024] Asillustratedin FIGS. 1to 3, the first connection
link portion 51 includes a first supporting bracket 52 in-
stalled at an upper surface of the housing 21, a second
supporting bracket 53 installed at the supporting part 14
of the main body 13 to corresponding to the first support-
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ing bracket 52, and first and second links 54 and 55 and
55 configured to connection the first and second support-
ing brackets 52 and 53. The first and second supporting
brackets 52 and 53 and the first and second links are
arranged in a line with each other, such that the first con-
nection link portion 51 is smoothly vibrated in the up and
down direction and the housing 21 is not rotated forward
and backed or not rotate in a rotational direction with
respect to main body.

[0025] The first connection link portion 51 is not limited
to the above-mentioned embodiment, but two or more
links may be arranged in parallel in consideration of a
vibration trace and the amplitude of the housing 21 in the
up and down directions. The first connection link portion
51 may be configured with a wire or a structure in which
a link and a wire are coupled with each other.

[0026] As illustrated in FIG. 3, the second connection
link portion 56 is disposed at at least one side of front
and rear surfaces of the lower portion of the housing 21,
and includes a third link 57 of which both ends are rotat-
ably hinged to a first hinge shaft 56a installed to pass
through the housing 21 and a second hinge shaft 56b
installed to be parallel with the first hinge shaft 56a. Two
third links 37 configuring the second connection link por-
tion 56 may be installed to be located at each of front and
rear sides of the housing. At this time, both ends of each
of the two links may be installed at one rotational shaft
installed at the housing and the supporting part.

[0027] Meanwhile, the clamp unit 60 which is fixed in-
stalled at a lower surface of the housing 21 of the vibration
unit 20 includes a fixing bracket 62 having a first support-
ing groove 61 of which one side is opened so that one
fixing pin installed at the attachment is coupled thereto,
a moving bracket 64 which is rotatably installed at the
fixing bracket 62 to be opened in an opposite direction
to an opened direction of the first supporting groove 61,
and an actuator 65 which is rotatably installed at the fixing
bracket 62 and of which a rod is installed at the moving
bracket 64. The actuator 65 is configured with a hydraulic
cylinder.

[0028] As illustrated in FIGS. 4 to 12, the attachment
coupled to the vibration unit 20 by the clamp unit 60 may
include various attachments such as a ripper blade 101,
a bucket 102, a cutter 103, a tamping plate 104 and a
pile clamper 105. Particularly, as illustrated in FIG. 13,
the vibration ripper to which the ripper blade is installed
may be installed and used in a bulldozer.

[0029] An operation of the vibration ripper configured
as described above according to the present invention
will be described as follows.

[0030] The vibration ripper according to the present
invention is to perform a crushing and excavating oper-
ation, a tamping operation, a piling operation and the like
with respect to concrete, asphalt, soft stone and wind
stone, which have a higher strength than general soil, in
civil engineering, construction or removal sites. The vi-
bration ripper according to the present invention may
minimize generation of a noise and prevent the vibration
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from being transferred to the boom or the arm.

[0031] That is, in a state in which the vibration ripper
10 according to the present invention is installed at the
boom of the excavator, the bulldozer or the like, when
the hydraulic motor of the vibrator 30 is driven, the ec-
centric weight installed at the vibrator is rotated and thus
the vibration is generated. Therefore, the vibration unit,
i.e., the housing 21 and the attachment connected to the
housing 21 are vibrated in the up and down directions
and perform a predetermined operation.

[0032] In this process, since the housing 21 of the vi-
bration unit 20 is suspended by the vibration proof mem-
ber 41 of the vibration proof unit 40, i.e., the vibration
proof member 41 formed of a rubber material having the
elastic force, the vibration in the up and down directions
do not interfere with the housing 21 of the vibration unit
20. Particularly, since the vibration ripper 10 according
to the present invention is suspended by the vibration
proof unit 40 and the amplitude thereof is restricted by
the vibration restriction part 50, an external force applied
from the attachment and the vibration of the vibrator are
resonant, and thus the vibration proof unit 40 can be pre-
vented from being damaged.

[0033] Since the vibration restriction part 50 includes
the first connection link portion 51 configured to connect
one side of the upper portion of the main body 13 and
the upper side of the housing 21, and the second con-
nection link portion 56 configured to connect the lower
side of the main body corresponding to the first connec-
tion link portion 51 and the housing, the vibration in the
up and down directions is restricted by interaction there-
of. That is, the second connection link portion 56 has one
third link 57 configured to connect the main body 13 and
the lower side of the housing, and thus the housing 21
supported by the second connection link portion 56 forms
a fine arc-shaped trajectory while being vibrated in up
and down directions. The arc-shaped trajectory is com-
pensated by the first connection link portion 51. That is,
since the first connection link portion 51 includes the two
first and second links 54 and 55, and the first and second
links 54 and 55 are bent and stretched to compensate
for the vibration having the arc-shaped trajectory in the
up and down directions. Therefore, the housing 21 is sub-
stantially vibrated in the up and down directions. Partic-
ularly, since the first connection link portion 51 has the
first and second links 54 and 55 arranged in a line, it is
possible to secure a vibration degree of freedom in the
up and down directions and a vibration degree of freedom
in left and right directions. The degree of freedom may
reduce amplification of the vibration according to the con-
nection of the links.

[0034] Further, since the vibration restriction part 50
has a structure in which the lower side of the housing 21
and the main body 13 are connected by the second con-
nection link portion 56, the vibration unit 20 is restrictedly
controlled as described above, and the action and reac-
tion forces applied to the attachment can be prevented
from being applied to the vibration proof member, and a
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using the attachment is transmitted to the housing 21 and
the vibration proof member 41 configured to support the
housing 21 can be prevented from being damaged.
[0035] Meanwhile, the vibration ripper 10 which is vi-
brated as described above may perform various opera-
tions according to the kinds of attachments installed by
the clamp unit 60 (referring to FIGS. 5 to 13). That s, as
illustrated in FIGS. 4 and 5, the ripper blade 101 may be
installed to excavate the soft ground or crush and scrape
rocks, and as illustrated in FIG. 13, the vibration ripper
10 to which the ripper blade is installed may be installed
at arear end of the bulldozer to excavate the soft ground,
crush the rocks or scrape jagged stones and roots of
trees. Particularly, as illustrated in FIGS. 8 and 9, in the
case that the attachment is the circular cutter 103, it is
possible to cut a paved road or the like using the vibration
generated from the housing of the vibration ripper. And
as illustrated in FIGS. 10 and 11, when the tamping plate
104 is installed at the lower surface of the housing of the
vibration nipper 10 through the clamp unit, it is possible
to tamp a road or the soil covered ground by the vibration
generated from the housing of the vibration unit 20.
[0036] As described above, since the vibration ripper
according to the present invention may restrictedly con-
trol the action and reaction force generated upon the op-
eration using the firstand second connection link portions
forming the vibration restriction part, it is possible to per-
form various operations, such as an excavating opera-
tion, a cutting operation, a crushing operation and a piling
operation, according to the attachment installed through
the clamp unit of the vibration unit.

[0037] In this specification, exemplary embodiments
of the presentinvention have been classified into the first,
second and third exemplary embodiments and described
for conciseness. However, respective steps or functions
of an exemplary embodiment may be combined with
those of another exemplary embodiment to implement
stillanother exemplary embodiment of the present inven-
tion.

[Industrial Applicability]

[0038] The vibration ripper according to the present
invention may restrict the amplitude, and may prevent
the vibrations of the vibrator from being resonant with the
external force due to the operation, thereby improving
durability thereof. The vibration ripper according to the
present invention may be widely used in various con-
struction equipment and heave equipment.

Claims

1. A vibration ripper comprising:

a main body having a vibration space part and
also having a coupling part provided at an outer
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side thereof to be coupled with a boom or an
arm of heavy equipment,

a vibration unit disposed in the vibration space
part of the main body to have a vibrator,

a plurality of vibration proof units installed at an
outer surface of the vibration unit and the main
body corresponding to the outer surface of the
vibration unit and configured to vibratably sup-
port the vibration unit with respect to the main
body,

a clamp unit installed at the vibration unit and
configured to allow an attachmentto be coupled,
and

a vibration restriction part configured to connect
the vibration unit and the main body and to re-
strict an amplitude of the vibration unit.

The vibration ripper of claim 1, wherein the vibration
restriction part comprises a first connection link part
configured to connect an upper side portion of a
housing of the vibration unit and the main body, and
a second connection link part configured to connect
a lower side portion of the housing of the vibration
unit.

The vibration ripper of claim 1, wherein the first con-
nection link part comprises a first link of which one
side is pin-coupled to the housing of the vibration
unit, and a second link configured to be connected
to the first link and also pin-coupled to the main body,
and the second connection link part comprises a third
link configured to connect the lower side portion of
the housing of the vibration unit corresponding to the
first connection link part and the main body corre-
sponding to the lower side portion of the housing of
the vibration unit.

The vibration ripper of claim 1, wherein the vibration
proof unit comprises a vibration proof member in-
stalled between an outer surface of the housing and
the main body and formed of a rubber material.

The vibration ripper of claim 1, wherein the attach-
ment is one selected from a ripper blade, a tamping
plate, a bucket, a pile clamp and a cutter.
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