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(54) Title HAMMER BIT

[Fig 1]

(57) Abstract: A hammer bit includes a bit body coupled to a hammer drill, a housing
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bit disposed to the bit body, at least one wing bit coupled to the housing bit to move up
and down slantly, and having arotating radius that is more increased than an outer surface
of the bit body when moving up and is more decreased than the outer surface of the bit
body when moving down, and at least one spacer installed to move up and down together
7 with the wing bit and filling up an upper space of the wing bit when the wing bit moves



WO 20087147071 A1 | NIIAI] DA 000 000001000 000

ZW), Eurasian (AM, AZ, BY,KG, KZ, MD, RU, TJ, TM),  Published:

European (AT,BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, — with international search report
FR, GB, GR,HR, HU, IE, IS, IT,LT,LU,LV,MC, MT,NL, — before the expiration d the time limitfor amending the
NO, PL, PT, RO, SE, S, SK, TR), OAPI (BF, BJ, CF, CG, claims and to be republished in the event d receipt d

Cl, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). amendments



WO 2008/147071 PCT/KR2008/002805

Description
HAMMER BIT
Technical Field
[1 The present invention relates to ahammer bit that is designed to excavate strata.
Background Art
[2] In general, hammer bits are used to perform drilling of the ground for the study of the

structure and growth of the earth strata. A variety of different hammer bits having
different specifications and structures are selected and used depending on a stratum
condition or excavation depth.

[3] Excavation methods using the hammer bits are classified, in accordance with whether
areclamation pipe is applied, into adirect excavation method and an indirect
excavation method.

[4] In the direct excavation method, the stratum is excavated by the hammer bit mounted
on ahammer drill without using the reclamation pipe. The direct excavation method is
generally used when the stratum isrelatively stable or an excavation hole isnot deep
enough such that an excavated hole is not collapsed.

[5] In the indirect excavation method, the stratum is excavated in a state where the
hammer bit and the hammer drill are inserted into the reclamation pipe. At this point,
as the hammer bit excavates the stratum, the reclamation pipe is inserted into an
excavated hole together with the hammer bit. The indirect excavation method is
generally applied when the stratum is relatively unstable or the excavation hole is deep.

[6] In the indirect excavation method, the hammer bit bores ahole at aportion under the
reclamation pipe such that the hole has alager diameter than the reclamation pipe so
that the reclamation pipe can be inserted into the excavated hole. Asthe excavation
depth isincreased, aload applied to the hammer bit isincreased due to the increase of
the pressure applied by aload of the reclamation pipe.

[7] When the hammer bit rotates for the excavation, wing bits are unfolded by being
caught by arock or soil around thereof. At this point, abit body is provided at an edge
thereof with aplurality of folding spaces in which the respective wing bits are folded.
The wing bits are coupled in the respective folding spaces by respective hinge shafts to
rotate at apredetermined angle.

[8] In addition, when the excavation is finished, the hammer bit rotates in an opposite
direction to fold the wing bits such that the hammer bit is down-sized to be smaller
than an inner diameter of the reclamation pipe. At this point, since an overall outer
diameter of the hammer bit becomes less than the inner diameter of the reclamation
pipe, the hammer bit can be withdrawn through the reclamation pipe.
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However, sludge such as excavated soil or crushed rocks may befilled in the folding
spaces of the bit main body during the excavation. In this case, since the wing bits are
not folded even when the hammer bit rotates in the opposite direction after the
excavation isfinished, the hammer bit cannot be withdrawn.

Further, since the wing bits are coupled to the bit body by the hinge shafts, the loads
applied to the wing bits are concentrated on the respective hinge shafts. In addition, as
the excavation depth of the hammer bit isincreased, the load applied to the hinge shaft
of each of the wing bits by the reclamation pipe isincreased. Therefore, the chance of
damaging the wing bits is increased.

Asthe chance of damaging the wing bits isincreased, the excavation depth of the
hammer bit may be limited. In addition, when the hammer bit is damaged during the
excavation, the withdrawal of the hammer bit may be abandoned or another location
may be excavated.

Further, since the wing bits must be coupled to the bit body by the hinge shafts, the
assembling time and cost for the hammer bit may be increased.

Disclosure of Invention

Technical Problem

An aspect of the present invention provides ahammer bit that can prevent awing bit
from not being folded by sludge generated during excavation.

An aspect of the present invention also provides ahammer bit that can prevent a con-
centrated load is applied to a coupling portion of awing bit and abit body.

An aspect of the present invention also provides ahammer bit that can increase an
excavation depth, reduce an assembling time, and make it easy to perform an
assembling process.

Technical Solution

According to an aspect of the present invention, there is provided ahammer bit
including: abit body coupled to ahammer drill; ahousing bit disposed to the bit body;
at least one wing bit coupled to the housing bit to move up and down slantly, and
having arotating radius that is more increased than an outer surface of the bit body
when moving up and is more decreased than the outer surface of the bit body when
moving down; and at least one spacer installed to move up and down together with the
wing bit and filling up an upper space of the wing bit when the wing bit moves down.

According to another aspect of the present invention, there isprovided ahammer bit
including: abit body coupled to ahammer drill and inserted into areclamation pipe; a
housing bit disposed to the bit body and having a slope portion formed thereon; at least
one wing bit having a slope slider formed thereon to correspond to the slope portion of
the housing bit, and having arotating radius that is more increased than an inner
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diameter of the reclamation pipe when moving up along aslope portion of the housing
bit and is more decreased than the inner diameter of the reclamation pipe when moving
down along the slope portion of the housing bit; and at least one stopper disposed on
the bit body, wherein the stopper catches the wing bit to prevent the wing bit from
moving down when the bit body rotates at a predetermined angle.

Advantageous Effects

According to the aspects of the present invention, the hammer bit can prevent the
wing bit from not being folded by sludge generated during excavation.

In addition, the hammer bit that can prevent aconcentrated load is applied to a
coupling portion of the wing bit and the bit body.

Further, the hammer bit can increase an excavation depth, reduce an assembling time,
and make it easy to perform an assembling process.
Brief Description of the Drawings

The above and other aspects, features and other advantages of the present invention
will be more clearly understood from the following detailed description taken in
conjunction with the accompanying drawings, in which:

FIG. lisacross-sectional view of ahammer bit according to the present invention;

FIG. 2 is an exploded perspective view of afirst embodiment of the hammer bit il-
lustrated in FIG. 1;

FIG. 3isaperspective view of awing bit of the hammer bit of FIG. 2;

FIG. 4 is aperspective view illustrating amoved down state of the wing bit of the
hammer bit of FIG. 3;

FIG. 5is across-sectioned perspective view illustrating a moved down state of the
wing bit of the hammer bit of FIG. 3;

FIG. 6is aperspective view illustrating amoved up state of the wing bit of the
hammer bit of FIG. 3;

FIG. 7 is across-sectioned perspective view illustrating a moved up state of the wing
bit of the hammer bit of FIG. 3;

FIG. 8isan exploded perspective view of a second embodiment of ahammer bit of
the present invention;

FIG. 9isaside view illustrating amoved up state of the wing bit of the hammer bit
of FIG. 8;

FIG. 10 is an exploded perspective view of athird embodiment of a hammer bit
according to the present invention;

FIG. 11is aperspective view illustrating a moved down state of the wing bit of the
hammer bit of FIG. 10;

FIG. 12 is aperspective view illustrating a position of a stopper in the moved down
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state of the wing bit of the hammer bit of FIG. 11,

[34] FIG. 13 isabottom view of the position of the stopper in the moved down state of
the wing bit of the hammer bit of FIG. 11;

[35] FIG. 14 is across-sectioned perspective view illustrating a moved down state of the
wing bit of the hammer bit of FIG. 11,

[36] FIG. 15 is aperspective view illustrating a moved up state of the wing bit of the
hammer bit of FIG. 10;

[37] FIG. 16 is aperspective view illustrating a position of a stopper in the moved up state
of the wing bit of the hammer bit of FIG. 15;

[38] FIG. 17 isaview of the position of the stopper in the moved up state of the wing bit
of the hammer bit of FIG. 15;

[39] FIG. 18 is across-sectioned perspective view illustrating a moved up state of the
wing bit of the hammer bit of FIG. 15;

[40] FIG. 19 is an exploded perspective view of afourth embodiment of ahammer bit
according to the present invention.

[41] FIG. 20 is aperspective view illustrating a moved down state of the wing bit of the
hammer bit of FIG. 19;

[42] FIG. 21isaperspective view illustrating a position of a stopper in the moved down
state of the wing bit of the hammer bit of FIG. 20;

[43] FIG. 22 is across-sectioned perspective view of the position of the stopper in the
moved down state of the wing bit of the hammer bit of FIG. 20;

[44] FIG. 23 is across-sectioned perspective view illustrating a moved down state of the
wing bit of the hammer bit of FIG. 20.

[45] FIG. 24 is aperspective view illustrating a moved up state of the wing bit of the
hammer bit of FIG. 19;

[46] FIG. 25 is aperspective view illustrating a position of a stopper in the moved up state
of the wing bit of the hammer bit of FIG. 24;

[47] FIG. 26 is across sectioned perspective view of the position of the stopper in the
moved up state of the wing bit of the hammer bit of FIG. 25; and

[48] FIG. 27 is across-sectioned perspective view illustrating a moved up state of the

wing bit of the hammer bit of FIG. 25.
Best Mode for Carrying Out the Invention

[49] Exemplary embodiments of the present invention will now be described in detail
with reference to the accompanying drawings.

[50] FIG. lisacross-sectional view of ahammer bit according to the present invention
can be applied.

[51] Referring to FIG. 1, ahammer drill 10 isinserted into areclamation pipe 20. A
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hammer bit 100 is coupled b alower portion of the hammer drill 10. The hammer drill
10 rotates to drive the hammer bit 100. The hammer drill 10 supplies air to the hammer
bit 100 to vibrate the hammer bit 100. In addition, when the air is supplied to the
hammer bit 100, the soil or crushed rocks generated by excavating the stratum are
discharged through an upper portion of the reclamation pipe 20. Here, apart of the air
supplied from the hammer drill 10 isused to vibrate the hammer bit 100 and therest is
used to discharge the soil and crushed rocks to the ground through the reclamation pipe
20.

The hammer bit 100 bores ahole having a greater diameter than the reclamation pipe
20 asit rotates in adirection. Therefore, as the hammer bit excavates the strata, the
reclamation pipe 20 moves downward in the excavated hole. A steel pipe may be used
asthe reclamation pipe 20.

FIG. 2 isan exploded perspective view of afirst embodiment of the hammer bit il-
lustrated in FIG. 2 and FIG. 3is aperspective view of awing bit of the hammer bit of
FIG. 2.

Referring to FIGS. 2 and 3, the hammer bit 100 includes abit body 110, ahousing bit
120, and awing bit 130. A plurality of crushing protrusions 101 may be formed on un-
dersurfaces of the housing bit 120 and wing bit 130. The crushing protrusions 101 may
be formed of tungsten carbide or industrial diamond that is excellent in an abrasion-
resistance and a hesat-resistance.

The bit body 110 includes a coupling portion 111 so that it can be coupled to the
hammer drill 10. The coupling portion 111 includes a spline portion 112 and aring
portion 113 for lifting the hammer bit 100 so as to rotate by receiving an external force
from the hammer drill 10.

The spline portion 112 may be formed by grooves and protrusions that are alternately
arranged in parallel with alength direction of the bit body 110. In addition, the ring
portion 113 may be stepped and provided above the spline portion 112.

A housing bit 120 may be disposed under the bit body 110. At this point, the housing
bit 120 may be integrally formed with the bit body 110. Alternatively, the housing bit
120 may be separately prepared and coupled to the bit body 110.

A sludge discharge groove 119 may be formed on outer surfaces of the bit body 110
and housing bit 120 so that the air injected from the hammer bit 100 can be discharged
to the reclamation pipe 20. The sludge discharge groove 119 may extend in alength
direction of the reclamation pipe 20.

A wing bit 130 may be installed on the housing bit 120 to be capable of moving up
and down dlantly.

For example, aslope portion 122 isformed at alower portion of the housing bit 120.
Slope guides 123 may protrude at both sides of the slope portion 122 of the housing bit
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120. The slope portion 122 of the housing bit 120 and the slope guides 123 may be
provided with grooves 124 extending in avertical direction.

A slope dlider 131 may be formed on the wing bit 130 to correspond to the slope
portion 122 of the housing bit. The slope slider 131 is coupled between the slope
guides 123 at both sides of the housing bit 120. Stepped surface portions 132 may be
formed at both sides of the slope slider 131 to correspond to the slope guides 123.
Guide protrusions 134 may be formed on the slope dider 131 and the stepped surface
portion 132 to correspond to the grooves 124 of the housing bit 120.

Elongated dslider holes 135 may be formed on the slope slider 131 of the wing bit
130. At this point, the elongated slider holes 135 may slope in parallel to the slope
portion 122 of the housing bit 120.

Coupling holes 125 are formed through the slope guides 123 of the housing bit 120
and aclamping pin 105 may be coupled through the coupling holes 125. At this point,
the clamping pin 105 isinstaled through the slider holes 135 to prevent the wing bit
130 from being released from the housing bit 120. Further, snap rings 106 are coupled
to opposite sides of the clamping pin 105 to prevent the clamping pin 105 isreleased
through the coupling holes 125 and the slider holes 135. The hammer bit 100 can be
easily assembled and disassembly by simply inserting and withdrawing the clamping
pin 105 after the wing bit 130 isdisposed to correspond to the slope portion 122 of the
housing bit 120.

FIG. 4 isaperspective view illustrating amoved down state of the wing bit of the
hammer bit of FIG. 3 and FIG. 5isacross-sectioned perspective view illustrating a
moved down state of the wing bit of the hammer bit of FIG. 3.

Referring to FIGS. 4 and 5, a spacer 140 may be provided above the wing bit 130 to
move up and down together with the wing bit 130. The spacer 140 fills up an upper
space of the wing bit 130 when the wing bit 130 moves down. At this point, a guide
groove 114 may be formed on the bit body 110 to enable the spacer 140 to move up
and down.

The spacer 140 may be sized to sufficiently cover an outer side of atop surface of the
wing bit 130. Therefore, even when the wing bit 130 moves down, the spacer 140 suf-
ficiently covers the upper space of the wing bit to prevent sludge such as soil or
crushed rocks from entering into the upper space of the wing bit 130.

The housing bit 120 and the bit body 110 are provided with air channels 116 along
which the air isintroduced from the hammer drill 10. One or more connection channels
141 are formed in the spacer 140. The connection channel 141 communicates with the
air channel 116 when the spacer moves upward. The wing bit 130 isprovided with one
or more exhaust channels 137 that communicate with the connection channels 141 of
the spacer 140 when the wing bit 130 moves upward.
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In the operation of the first embodiment of the hammer bit, referring to FIG. 4 and
FIG. 5, the hammer bit 100 is coupled to the hammer drill 10 and inserted in the
reclamation pipe 20. The wing bit 130 moves down along the slope portion 122 of the
housing bit 120 by the self-gravity. At this point, rotating radii of the housing bit 120
and the wing bit 130 are more decreased than an inner diameter of the reclamation pipe
20 and arotating radius of the bit body 110.

In addition, since the spacer 140 moves down together with the wing bit 130 by the
self-gravity, the upper space of the wing bit 130 is covered by the spacer 140.
Therefore, since the entering of the sludge such as the soil and crushed rocks into the
upper space of the wing bit 130 can be prevented, the wing bit 130 can be prevented
form moveing up and down when the wing bit 130 contacts the ground.

FIG. 6 isatop view illustrating amoved up state of the wing bit of the hammer bit of
FIG. 3and FIG. 7 is across-sectioned perspective view illustrating amoved up state of
the wing bit of the hammer bit of FIG. 3.

Referring to FIGS. 6 and 7, when the wing bit 130 contacts the ground, the wing bit
130 is pressurized upward and thus the slope slider 131 of the wing bit 130 moves up
along the slope portion 122 of the housing bit 120. Therefore, since the wing bit 130
protrudes from the outer surface of the bit body 110, the rotating radius of the wing bit
130 ismore increased than the outer surface of the bit body 110 and the rotating radius
of the reclamation pipe 20.

When the hammer bit 100 rotates in a state where the wing bit 130 moved up, ahole
having agreater diameter than the reclamation pipe isbored by the wing bit 130.
Therefore, the reclamation pipe 20 can be inserted into the ground by a depth
excavated by the hammer bit 100.

The air supplied from the hammer drill 10 is discharged to the lower portion of the
wing bit 130 through the air, connection, and exhaust channels 116, 141, 137, and 128.
The air at the lower portion of the wing bit 130 discharges the soil or crushed rocks
that are generated by the excavation is discharged to the upper portion of the
reclamation pipe 20 through the discharge groove of the bit body 110. Therefore, a
phenomenon where the hammer drill 10 receives the resistance by the excavated soil or
crushed rocks can be prevented.

In addition, since the slope guide 123 of the housing bit 120 supports the both sides
of the wing bit 130 while surface-contacting the both side surfaces of the dider of the
wing bit 130, the coupling strength of the housing bit 120 and the wing bit 130 can be
enhanced. Therefore, the damage of the wing bit 130 at the hammer bit 100 can be
minimized.

Meanwhile, when the excavation isfinished or the hammer bit 100 isworn, the
hammer bit 100 may be withdrawn.
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At this point, when the bit body 110 is lifted, the wing bit 130 moves down by the
self-gravity and thus the rotating radius of the wing bit 130 is more decreased than the
inner diameter of the reclamation pipe 20. Therefore, the hammer bit 100 can be lifted
to be withdrawn.

The following will describe a second embodiment of the hammer bit of the present
invention.

FIG. 8isan exploded perspective view of a second embodiment of ahammer bit of
the present invention.

Referring to FIG. 8, ahammer bit 200 includes abit body 210 and ahousing bit 220
disposed under the bit body 210. At least two wing bits 230 are installed on the
housing bit 220. At this point, at least two slope portions 222 are formed on the
housing bit 220 such that the slope portions 222 are converged toward a central portion
of the housing bit 220.

The bit body 210 is provided with aguide groove 214 corresponding to the upper
portion of each of the wing bits 230. A spacer 240 may be coupled to each of the guide
grooves 214 to move up and down together with the wing bit 230. The spacer 240 fills
up the upper space of the wing bit 230 as it moves down together with the wing bit
230.

In addition, the spacer 240 is sized to fully cover an outer side of atop surface of the
wing bit 230 so asto prevent the sludge from entering into the upper space of the wing
bit 230 when the wing bit 230 moves down.

The bit body 210 may be provided with an air channel 216 along which air supplied
from the hammer drill 10 (see FIG. 1) flows. The housing bit 220 may be provided
with branched channels 217 and 218 corresponding to the spacer 240. The spacer 240
may be provided with one or more connection channels 241 and the wing bit 230 may
be provided with one or more exhaust channels 237. At this point, the connection
channel 241 and the exhaust channel 237 may communicate with each other when the
wing bit 230 moves up. In addition, aplenty of the connection channel 241 and
exhaust channel can be formed.

Meanwhile, since the coupling structure of the slope portion 222, spacer 240, and
wing bit 230 is substantially identical to the first embodiment, the description thereof
will be omitted herein.

FIG. 9isaside view illustrating amoved up state of the wing bit of the hammer bit
of FIG. 8.

Referring to FIG. 9, the hammer bit 200 moves up when the wing bit 230 contacts
the ground, the rotating radius of the wing bit 230 is more increased than the hammer
bit 200 and the reclamation pipe 20. Therefore, awider hole than the reclamation pipe
20 (see FIG. 1) ishored.
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At this point, since more than two wing bits 230 are installed on the hammer bit 200,
the load applied to each of the wing bits 230 is more reduced than a case where only
one wing bit 230 isinstalled. Therefore, the hammer bit 200 can rotate at arelatively
high speed. Further, the damage of each of the wing bits 230 can be minimized.

The following will describe athird embodiment of ahammer bit of the present
invention.

FIG. 10 is an exploded perspective view of athird embodiment of a hammer bit
according to the present invention.

Referring to FIG. 10, ahammer bit 300 includes abit body 310, ahousing bit 320,
and awing bit 330. A plurality of crushing protrusions 301 may be formed on un-
dersurfaces of the housing bit 320 and wing bit 330. The crushing protrusions 301 may
be formed of tungsten carbide or industrial diamond that is excellent in an abrasion-
resistance and a heat-resistance.

The bit body 310 includes a coupling portion 311 so that it can be coupled to the
hammer drill 10. The coupling portion 311 includes a spline portion 312 and aring
portion 313 for lifting the hammer bit 300 so as to rotate by receiving an external force
from the hammer drill 10.

The spline portion 312 may be formed by grooves and protrusions that are alternately
arranged in parallel with alength direction of the bit body 310. In addition, the ring
portion 313 may be stepped and provided above the spline portion 312.

A sludge discharge groove 319 may be formed on outer surfaces of the bit body 310
and housing bit 320 so that the air injected from the hammer bit 300 can be discharged
to the reclamation pipe 20. The sludge discharge groove 319 may extend in alength
direction of the reclamation pipe 20.

A housing bit 320 may be coupled to a bottom of the bit body 310 to rotate within a
predetermined angle range. For example, an arc-shaped clamping portion 321 may be
formed on an upper portion of the housing bit 320 to be inserted into areception
groove 315 of the bit main body 310. At this point, the clamping portion 321 of the
housing bit 320 has a smaller arc-shape than the reception groove 315 to provide a
marginal gap by which the clamping portion 321 can rotate in the reception groove 315
at apredetermined angle.

The bit body 310 is provided with a coupling hole 318 through the reception groove
315. A margina gap groove 321amay be formed on the clamping portion 321 of the
housing bit 320 to correspond to the coupling hole 318 of the reception groove 315. At
this point, the marginal gap groove 321a may be formed on an outer surface of the
clamping portion 321. When a clamping pin 305 isinstalled through the coupling hole
318 and the marginal gap groove 321ain a state where the clamping portion 321 of the
housing bit 320 isinserted in the reception groove 315 of the bit body 310, the housing
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bit 320 rotates at the predetermined angle and is not released from the reception groove
315 of the bit body 310. At this point, snap rings 306 may be installed on both sides of
the clamping pin 305 so as to prevent the clamping pin 305 from being removed.

A wing bit 330 may be installed on the housing bit 320 to be capable of moving up
and down dlantly. For example, a slope portion 322 is formed on the housing bit 320.
Slope guides 323 may protrude at both sides of the slope portion 322 of the housing bit
320. At this point, the slope portion 322 slopes in avertical direction. In addition, the
slope guides 323 slope in the vertical direction in parallel to the slope portion 322. The
slope guides 323 may be formed in awedge shape protruding inward.

A slope dlider 331 may be formed on the wing bit 330 to correspond to the slope
portion 322 of the housing bit. The slope slider 331 is coupled between the slope
guides 323 at both sides of the housing bit 320. Stepped surface portions 332 may be
formed at both sides of the slope slider 331 to correspond to the slope guides 323. Both
side surfaces of the slope slider 331 slopes outward. Therefore, when the slope slider
331 of the wing bit 330 is fitted to the slope portion 322 of the housing bit 320, the
withdrawal of the wing bit 330 to an outer side of the housing bit 320 can be prevented
by acatching step 334 of the wing bit 330 and a catching step 326 of the housing bit
320.

The catching step 326 may be formed on alower portion of the slope portion 322 of
the housing bit 320 and the catching step 334 may be formed on alower portion of the
slope slider 331 of the wing bit 330 so that the wing bit 330 is caught by the catching
step 326 of the housing bit 320 when moving down.

Since the bit body 310 and the housing bit 320 are separately formed, the wing bit
330 is coupled from the housing bit 320, after which the clamping portion 321 of the
housing bit 320 may be fixed in the reception groove 315 of the bit body 310.
Therefore, itisrelatively easy to assemble the hammer bit 300 as compared with a
structure in which the bit body 310 isintegrally formed with the housing bit 320 and
coupled from alower side of the housing bit 320. Particularly, even when the hammer
bit 300 increases its weight, the hammer bit 300 can be easily assembled.

FIG. 11isaperspective view illustrating amoved down state of the wing bit of the
hammer bit of FIG. 10, FIG. 12 is aperspective view illustrating aposition of a stopper
in the moved down state of the wing bit of the hammer bit of FIG. 11, and FIG. 13 isa
view of the position of the stopper in the moved down state of the wing bit of the
hammer bit of FIG. 11.

Referring to FIGS. 11to 13, a spacer 340 may be provided above the wing bit 330 to
move up and down together with the wing bit 330. The spacer 340 fills up an upper
space of the wing bit 330 when the wing bit 330 moves down. At this point, aguide
groove 314 may be formed on the bit body 310 to enable the spacer 340 to move up
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and down.

The spacer 340 may be sized b sufficiently cover an outer side of atop surface of the
wing bit 330. Therefore, even when the wing bit 330 moves down, the spacer 340 suf-
ficiently covers the upper space of the wing bit to prevent sludge such as soil or
crushed rocks from entering into the upper space of the wing bit 330.

A stopper 350 may be formed on alower portion of the bit body 310 to catch the
wing bit 330 when the bit body 310 rotates at the predetermined angle, thereby
preventing the wing bit 330 from moving down. A hanging groove 335 in which the
stopper 350 islocated when the bit body 310 rotates at the predetermined angle may be
formed on an upper portion of the wing bit 330. Further, a shelter groove 327
connected to the hanging groove 335 may be formed on the housing bit 320. At this
point, the hanging groove 335 and shelter groove 327 of the wing bit 330 may be
formed in an arc-shape so that the stopper 350 moves aong the hanging groove 335
and the shelter groove 327 of the wing bit 330 and the shelter groove 327 of the
housing bit 330 when the housing bit 320 rotates.

Therefore, when the stopper 350 moves to the hanging groove 335 of the wing bit
330 by the rotation of the housing bit 320 in adirection at the predetermined angle, the
wing bit 330, which intends to move down in aslope direction by the self-gravity,
cannot move down as the stopper 350 ishung on the hanging groove 335. For
example, athough the wing bit 330 intends to move down along a slope of 45 degree,
the wing bit 330 cannot move down because the stopper 350 ishung on the hanging
groove 335.

When the stopper 350 moves to the shelter groove 327 of the housing bit 320 by the
rotation of the housing bit 320 in an opposite direction at the predetermined angle, the
wing bit 330 can move down by the self-gravity because the wing bit 330 is not caught
by the stopper 350.

FIG. 14 isacross-sectioned perspective view illustrating amoved down state of the
wing bit of the hammer bit of FIG. 11.

Referring to FIG. 14, the bit body 310 may be provided with an air channel 316
along which air supplied from the hammer drill 10 (see FIG. 1) flows. The air channel
316 may include branched channels 317 and 318 that are branched off to correspond to
the spacer 340 or/and the housing bit 320. At this point, one or more branched
channels 317 and 318 may correspond to the spacer 340 or/and the housing bit 320.
The housing bit 320 may be provided with one or more exhaust channels 328
connected to the branched channels 317 and 318 of the bit body 310. At this point, the
number of the exhaust channels 328 may be same as the number of the branched
channels 318 corresponding to the housing bit 320.

In addition, the spacer 340 isprovided with one or more connection channels 341
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corresponding to the branched channels 317 of the bit body 310. At this point, the
number of the connection channels 341 of the spacer 340 may be same as the number
of the branched channels 317. The wing bit 330 may be provided with an exhaust
channel 337 that communicates with the connection channel 341 of the spacer 340
when the wing bit 330 moves up.

Therefore, the air supplied from the hammer drill 10 may be exhausted through the
housing bit 320 or/and the lower side of the wing bit 330.

In the operation of the third embodiment of the hammer bit 300 of the present
invention, Referring to FIG. 11to FIG 14, the hammer bit 300 is coupled to the
hammer drill 10 and inserted in the reclamation pipe 20. The wing bit 330 moves down
along the slope portion 322 of the housing bit 320 by the self-gravity. At this point,
rotating radii of the housing bit 320 and the wing bit 330 are more decreased than an
inner diameter of the reclamation pipe 20 and arotating radius of the bit body 310.

In addition, since the spacer 340 moves down together with the wing bit 330 by the
self-gravity, the upper space of the wing bit 330 is covered by the spacer 340.
Therefore, since the entering of the sludge such as the soil and crushed rocks into the
upper space of the wing bit 330 can be prevented, the wing bit 330 can reliably move
upward when the wing bit 330 contacts the ground.

FIG. 15 is aperspective view illustrating a moved up state of the wing bit of the
hammer bit of FIG. 10, FIG. 16 is aperspective view illustrating aposition of a stopper
in the moved up state of the wing bit of the hammer bit of FIG. 15, FIG. 17 isaview of
the position of the stopper in the moved up state of the wing bit of the hammer bit of
FIG. 15, and FIG. 18 is across-sectioned perspective view illustrating a moved up
state of the wing bit of the hammer bit of FIG. 15.

Referring to FIGS. 15 to 18, when the wing bit 330 contacts the ground, the wing bit
330 ispressurized and thus the wing bit 330 and the spacer 340 move upward. At this
point, undersurfaces of the housing bit 320 and the wing bit 330 are located at an
amost same plane.

When the hammer bit 300 rotates in adirection, the bit body 310 rotates in a
direction at apredetermined angle while the housing bit 320 and the wing bit 330 do
not rotate. At this point, the stopper 350 of the bit main body 310 moves to the hanging
groove 335 of the wing bit 330 and thus the wing bit 330 is caught by the stopper 350
not to move down but be stably fixed. Therefore, the fluctuation of the wing bit 330 in
avertical direction due to an irregular excavating surface can be prevented during the
housing bit 320 and the wing bit 330 rotate for the excavation. In addition, since the
wing bit 330 is stably fixed during the excavation of the hammer drill 10, the damage
of the wing bit 330 can be minimized.

In addition, since the wing bit 330 protrudes outward, the rotating radius of the wing
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bit 330 is more increased than outer diameters of the bit body 310 and reclamation pipe
20.

Further, the exhaust channel 328 of the housing bit 230 is connected to the branched
channel 318 of the bit body 310 and the exhaust channel 337 of the wing bit 330 is
connected to the branched channel 317 of the bit body 310 and to the connection
channel 341 of the spacer 340. Therefore, even when the housing bit 320 and the wing
bit 330 rotate, the air can be exhausted through the housing bit 320 and the wing bit
330.

Since the stopper 350 can prevent the wing bit 330 from fluctuating in the vertical
direction, the air can be stably supplied to the exhaust channel 337 of the wing bit 330.
Therefore, the excavated soil and crushed rocks can be stably discharged to an external
side through the reclamation pipe 20.

When the hammer bit 300 rotates in the moved up state of the wing bit 330, a greater
hole than a diameter of the reclamation pipe 20 is bored by the wing bit 330.
Therefore, the reclamation pipe 20 can be inserted into the ground by a depth
excavated by the hammer bit 300.

The air exhausted from the housing bit 320 and the wing bit 330 is exhausted
together with the excavated soil or crushed rocks to the upper side of the reclamation
pipe 20 through the discharge groove of the bit body 310. Therefore, the hammer drill
10 can keep boring the hole without receiving the resistance generated by the
excavated soil or crushed rocks.

Further, since the slope guide 323 of the housing bit 320 supports the both sides of
the wing bit 330 while surface-contacting the both side surfaces of the dlider of the
wing bit 330, the coupling strength of the housing bit 320 and the wing bit 330 can be
enhanced. Therefore, the damage of the wing bit 330 at the hammer bit 300 can be
minimized.

Meanwhile, when the excavation isfinished or the hammer bit 300 isworn, the
hammer bit 300 may be lifted.

Referring to FIGS. 11 to 14, when the hammer bit 300 rotates at a predetermined
angle in adirection opposite to the direction in which the hammer bit rotates during the
excavation, the bit body 310 rotates at a predetermined angle in an opposite direction
while the housing bit 320 and the wing bit 330 do not rotate. At this point, since the
stopper 350 of the bit main body 310 moves from the hanging groove 335 of the wing
bit 330 to the shelter groove 327 of the housing bit 320, the restriction of the wing bit
330 isreleased.

In addition, when the bit body 310 islifted, the wing bit 330 moves down by the self-
gravity and thus the rotating radii of the housing bit 320 and wing bit 330 are more
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decreased than the inner diameter of the reclamation pipe 20. Therefore, the hammer
bit 300 can be withdrawn by being lifted.

The following will describe afourth embodiment of ahammer bit of the present
invention.

FIG. 19 is an exploded perspective view of afourth embodiment of ahammer bit
according to the present invention.

Referring to FIG. 19, ahammer bit 400 includes abit body 410, ahousing bit 420,
and at least two wing bits 430. A plurality of crushing protrusions 401 may be formed
on undersurfaces of the housing bit 420 and wing bit 430. The crushing protrusions
401 may be formed of tungsten carbide or industrial diamond that is excellent in an
abrasion-resistance and a heat-resistance.

The bit body 410 includes a coupling portion 411 so that it can be coupled to the
hammer drill 10. The coupling portion 411 includes a spline portion 412 and aring
portion 413 for lifting the hammer bit 400 so as to rotate by receiving an external force
from the hammer drill 10.

The spline portion 412 may be formed by grooves and protrusions that are alternately
arranged in parallel with alength direction of the bit body 410. In addition, the ring
portion 413 may be stepped and provided above the spline portion 412.

A sludge discharge groove 419 may be formed on outer surfaces of the bit body 410
and housing bit 420 so that the air injected from the hammer bit 400 can be discharged
to the reclamation pipe 20. The sludge discharge groove 419 may extend in alength
direction of the reclamation pipe 20.

A housing bit 420 may be coupled to the bit body 410 to rotate within a pre-
determined angle range.

For example, acylindrical reception groove isformed on alower portion of the bit
body 410. A cylindrical or circular column-shaped clamping portion 421 may be
formed the upper portion of the housing bit 420 to be capable of being inserted into the
reception groove of the bit body 410. At this point, since the clamping portion is
formed in acylindrical shape or acircular column shape, the generation of a con-
centrated load on aportion of the clamping portion 421 can be prevented.

The bit body 410 isprovided with acoupling hole 415a through the reception
groove. A margina gap groove 421a may beformed on the clamping portion 421 of
the housing bit 420 to correspond to the coupling hole 415a of the reception groove
415. At this point, the marginal gap groove 421a may be provided in the form of aring
shape along an outer circumference of the clamping portion 421 of the marginal gap
groove 421a

When aclamping pin 405 isinstalled through the coupling hole 415a and the
marginal gap groove 421a in a state where the clamping portion 421 of the housing bit
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420 isinserted in the reception groove of the bit body 410, the housing bit 420 rotates
at the predetermined angle and is not released from the reception groove 415 of the bit
body 410. At this point, snap rings 406 may be installed on both sides of the clamping
pin 405 so as to prevent the clamping pin 405 from being removed.

A wing bit 430 may be installed on the housing bit 420 to be capable of moving up
and down dlantly. For example, at least two slope portions 422 are formed on both
sides of the housing bit 420 at locations of 180 degree. Slope guides 423 may protrude
at both sides of each of the slope portions 422. At this point, the slope portions 422
slopes to be converged toward a central portion of each of the slope portions 422.
When three slope portions 422 are formed on the housing bit 420, the slope portions
422 may be formed at locations of about 120 degree.

The slope guide 423 may be provided with a guide groove in parallel to the slope
portion 422. Guide protrusions (not shown) may be formed on both sides of each of the
wing bits 430 to be capable of being slidably coupled to the guide grooves of the slope
portions 422. The guide protrusions of the wing bit 430 functions to prevent the wing
bit 430 from being removed to an external side.

A slope dlider 431 may be formed on the wing bit 430 to correspond to the slope
portion 422 of the housing bit. The slope slider 431is coupled between the slope
guides 423 at both sides of the housing bit 420. At this point, the slope slider 431 may
be provided in the form of a slope surface.

A catching step 426 may be formed on alower portion of each of the slop portions
422 of the housing bit 420 and a catching step 434 may be formed on alower portion
of the slope dlider 431 of the wing bit 430 so that the wing bit 430 is caught by the
catching step 426 of the housing bit 420 when moving down.

Since the bit body 410 and the housing bit 420 are separately formed, the wing bit
430 is coupled from the housing bit 420, after which the clamping portion 421 of the
housing bit 420 may be fixed in the reception groove 415 of the bit body 410.
Therefore, itisrelatively easy to assemble the hammer bit 400 as compared with a
structure in which the bit body 410 isintegrally formed with the housing bit 420 and
coupled from alower side of the housing bit 420. Particularly, as even when the
hammer bit 400 is heavy, the hammer bit 400 can be easily assembled.

FIG. 20 is aperspective view illustrating amoved down state of the wing bit of the
hammer bit of FIG. 19, FIG. 21is aperspective view illustrating aposition of a stopper
in the moved down state of the wing bit of the hammer bit of FIG. 20, and FIG. 22 isa
view of the position of the stopper in the moved down state of the wing bit of the
hammer bit of FIG. 20.

Referring to FIGS. 20 to 22, spacers 440 may be provided above the wing bit 430 to
move up and down together with the wing bit 430. The spacers 440 fill up an upper
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space of the wing bit 430 when the wing bit 430 moves down. At this point, guide
grooves 414 may be formed on the bit body 410 to enable the respective spacer 440 to
move up and down.

Each of the spacers 440 may be sized to sufficiently cover an outer side of atop
surface of the wing bit 430. Therefore, even when the wing bit 430 moves down, the
spacer 440 sufficiently covers the upper space of the wing bit to prevent sludge such as
soil or crushed rocks from entering into the upper space of the wing bit 430.

The wing bits 430 may be formed with a same size or different sizes. When the wing
bits are formed with different sizes, each of the spacers 440 may have asize cor-
responding to the corresponding wing bit 430 so that it can cover atop surface of the
corresponding wing bit 430.

One or more stoppers 450 may be formed on alower portion of the bit body 410 to
catch the wing bits 430 when the bit body 410 rotates at the predetermined angle,
thereby preventing the wing bit 430 from moving down. At this point, the number of
the stoppers 450 may be same as the number of the wing bits 430. The stopper 450
may be integrally formed on or coupled to the undersurface of the bit body 410.

Hanging grooves 435 in which the stoppers 450 are located when the bit body 410
rotates at the predetermined angle may be formed on upper portions of the respective
housing bits 420. Further, shelter grooves 427 connected to the respective hanging
groove 435 may be formed on the respective housing bits 320. At this point, the
hanging grooves 435 and shelter grooves 427 of the wing bits 430 may be formed in an
arc shape so that the stoppers 450 move along the hanging grooves 435 of the wing bits
430 and the shelter groove 427 of the housing bit 420 when the bit body 410 rotates.

Therefore, when the stopper 450 moves to the corresponding hanging groove 435 of
the wing bit 430 by the rotation of the bit body 410 in adirection at the predetermined
angle, the wing bit 430, which intends to move down in aslope direction by the self-
gravity, cannot move down as the stopper 450 ishung on the corresponding hanging
groove 435.

When the stopper 450 moves to the corresponding shelter groove 427 of the housing
bit 420 by the rotation of the housing bit 420 in an opposite direction at the pre-
determined angle, the wing bit 430 can move down by the self-gravity because the
wing bit 430 is not caught by the corresponding stopper 450.

The sludge discharge groove 419 of the housing bit 420 may be misaligned with the
sludge discharge groove 419 when the wing bit 430 moves down by the rotation of the
bit body 410 in the opposite direction at the predetermined angle. In addition, the
sludge discharge groove 419 of the housing bit 420 may be connected to the sludge
discharge groove 419 of the bit body 410 when the wing bit 430 moves up by the
rotation of the bit body 410 in the forward direction 410.
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FIG. 23 isacross-sectioned perspective view illustrating a moved down state of the
wing bit of the hammer bit of FIG. 20.

Referring to FIG. 23, the bit body 410 may be provided with an air channel 416
along which air supplied from the hammer drill 10 flows. The air channel 416 may
include branched channels 417 and 418 that are branched off to correspond to the
spacer 440 or/and the housing bit 420. At this point, one or more branched channels
417 and 418 may correspond to the spacer 440 or/and the housing bit 420.

The housing bit 420 may be provided with one or more exhaust channels 428
connected to the branched channels 418 of the bit body 410. At this point, the number
of the exhaust channels 428 may be same as the number of the branched channels 418
corresponding to the housing bit 420.

In addition, the spacer 440 is provided with one or more connection channels 441
corresponding to the branched channels 417 of the bit body 410. At this point, the
number of the connection channels 441 of the spacer 440 may be same as the number
of the branched channels 417. The wing bit 430 may be provided with an exhaust
channel 437 that communicates with the connection channel 441 of the spacer 440
when the wing bit 430 moves up. Therefore, the air supplied from the hammer drill 10
may be exhausted through the housing bit 420 or/and the lower side of the wing bit
430.

In the operation of the fourth embodiment of the hammer bit 400 of the present
invention, the hammer bit 400 is coupled to the hammer drill 10 and inserted in the
reclamation pipe 20. The wing bits 430 move down aong the slope portions 422 of the
housing bit 420 by the self-gravity. At this point, arotating radius of each of the wing
bits 430 is more decreased than an inner diameter of the reclamation pipe 20 and a
rotating radius of the bit body 410. At this point, the stopper 450 islocated in the
shelter groove 427 of the housing bit 420.

In addition, since each of the spacers 440 moves down together with the cor-
responding wing bit 430 by the self-gravity, the upper space of each of the wing bits
430 is covered by the spacer 440. Therefore, since the entering of the sludge such as
the soil and crushed rocks into the upper space of each of the wing bits 430 can be
prevented, the wing bits 430 can reliably move upward when the wing bits 430 contact
the ground.

FIG. 24 is aperspective view illustrating amoved up state of the wing bit of the
hammer bit of FIG. 19, FIG. 24 is aperspective view illustrating aposition of a stopper
in the moved up state of the wing bit of the hammer bit of FIG. 24, FIG. 26 isaview of
the position of the stopper in the moved up state of the wing bit of the hammer bit of
FIG. 25, and FIG. 27 is across-sectioned perspective view illustrating a moved up
state of the wing bit of the hammer bit of FIG. 25.
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Referring b FIGS. 24 b 27, when the wing bits 430 contact the ground, the wing bits
430 are pressurized and thus the wing bits 430 and the spacers 440 move upward. At
this point, undersurfaces of the housing bit 420 and the wing bits 430 are located at an
amost same plane.

When the hammer bit 400 rotates in adirection, the bit body 410 rotates in a
direction at apredetermined angle while the housing bit 420 and the wing bit 430 do
not rotate. At this point, the stoppers 450 of the bit main body 410 move to the hanging
groove 435 of the wing bits 430 and thus the wing bits 430 are caught by the stoppers
450 not to move down but to be stably fixed.

Therefore, the fluctuation of the wing bits 430 in avertical direction due to an
irregular excavating surface can be prevented during the housing bit 420 and the wing
bits 430 rotate for the excavation. In addition, since the wing bits 430 are stably fixed
during the excavation of the hammer drill 10, the damage of the wing bits 430 can be
minimized.

In addition, since the wing bits 430 more protrude outward than outer circumferences
of the bit body 410 and the reclamation pipe 20, the rotating radius of the wing bits 430
is more increased than outer diameters of the bit body 410 and reclamation pipe 20.

Further, the exhaust channel 437 of each of the wing bit 430 is connected to the
branched channel 417 of the bit body 410 and to the connection channel 441 of the
corresponding spacer 440. In addition, when the exhaust channel 428 isformed on the
housing bit 420, the exhaust channel 428 of the housing bit 420 is connected to the
branched channel 418 of the bit body 410. Therefore, even when the bit body 410
rotates relative to the housing bit 420 and the wing bit 430 rotate, the air can be
exhausted through the housing bit 420 or/and the wing bit 430.

Since the stopper 450 can prevent the wing bit 430 from fluctuating in the vertical
direction, the air can be stably supplied to the exhaust channel 437 of the wing bit 430.
Therefore, the excavated soil and crushed rocks can be stably discharged to an external
side through the reclamation pipe 20.

When the hammer bit 400 rotates in the moved up state of the wing bit 430, a greater
hole than a diameter of the reclamation pipe 20 is bored by the wing bit 430.
Therefore, the reclamation pipe 20 can be inserted into the ground by a depth
excavated by the hammer bit 400.

Since the sludge discharge groove 419 of the bit body 410 is connected to the sludge
discharge groove 429 of the housing bit 420, the air exhausted from the wing bits 430
is exhausted together with the excavated soil or crushed rocks to an upper side of the
reclamation pipe 20 through the sludge discharge groove 429 of the bit body 410.
Therefore, the hammer drill 10 can keep boring the hole without receiving the
resistance generated by the excavated soil or crushed rocks.
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Further, since the slope guide 423 of the housing bit 420 supports the wing bit 430
while surface-contacting the corresponding wing bit 430, the coupling strength of the
housing bit 420 and the wing bit 430 can be enhanced. Therefore, the damage of the
wing bit 430 at the hammer bit 400 can be minimized.

Meanwhile, when the excavation isfinished or the hammer bit 400 isworn, the
hammer bit 400 may be lifted.

Referring to FIGS. 20 to 23, when the hammer bit 400 rotates at a predetermined
angle in adirection opposite to the direction in which the hammer bit rotates during the
excavation, the bit body 410 rotates at a predetermined angle in an opposite direction
while the housing bit 420 and the wing bits 430 do not rotate. At this point, since the
stoppers 450 of the bit main body 410 move from the hanging grooves 435 of the wing
bits 430 to the shelter grooves 427 of the housing bit 420, the restriction of the wing
bits 430 is released.

When the bit body 410 is lifted, each of the wing bits 430 moves down by the self-
gravity and thus the rotating radius of each of the wing bits 430 is more decreased than
the inner diameter of the reclamation pipe 20. Therefore, the hammer bit 400 can be
withdrawn by being lifted.

Although the indirect excavation method where the hammer bit isinserted in the
reclamation pipe is described in the above-described embodiments, the hammer bit of
the present invention can be applied to the direct excavation method, for the hammer
bit has alarger rotating radius than the bit body during the excavation and has a
smaller rotating radius than the housing bit during the withdrawal.

While the present invention has been shown and described in connection with the
exemplary embodiments, it will be apparent to those skilled in the art that modi-
fications and variations can be made without departing from the spirit and scope of the
invention as defined by the appended claims.

Industrial Applicability

According to the present invention, the hammer bit can be easily withdrawn and the
damage of the hammer bit can be minimized. Therefore, the industrial applicability of
the present invention is so high.
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Claims

A hammer bit, comprising:

abit body coupled to a hammer drill;

ahousing bit disposed to the bit body;

at least one wing bit coupled to the housing bit to move up and down dantly, and
having arotating radius that is more increased than an outer surface of the bit
body when moving up and is more decreased than the outer surface of the bit
body when moving down; and

at least one spacer installed to move up and down together with the wing bit and
filling up an upper space of the wing bit when the wing bit moves down.

The hammer bit of claim 1, wherein the housing bit is coupled to the bit body to
rotate at apredetermined angle, and

at least one stopper isformed on an end portion of the bit body;

wherein the stopper hangs the wing bit to prevent the wing bit from moving
down when the bit body rotates at a predetermined angle.

The hammer bit of claim 2, wherein ahanging groove isformed on the wing bit,
the stopper moving to the hanging groove when the bit body rotates at a pre-
determined angle so that the stopper prevents the wing bit from moving down
Slantly.

The hammer bit of claim 3, wherein a shelter groove isformed on the housing bit
and is connected to the hanging groove, the stopper moving from the hanging
groove to the shelter groove when the bit body rotates at an opposite direction so
that the stopper allows the wing bit to move down.

The hammer bit of claim 2, wherein aguide groove isformed in the bit body to
receive the spacer.

The hammer bit of claim 1, wherein a slope portion isformed on the housing bit,
and

aslope dlider isformed on the wing bit to correspond to the slope portion.

The hammer bit of claim 6, wherein each protrusion isformed on the slope
portion of the housing bit and on the slope slider of the wing bit to prevent the
wing bit from falling downward.

The hammer bit of claim 2, wherein an arc-shaped reception groove isformed in
the bit body, and

an arc-shaped clamping portion isformed on the housing bit, the arc-shaped
clamping portion having a smaller size than the reception groove so that itis
inserted into the reception groove to be capable of rotating at a predetermined
angle.
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The hammer bit of claim 2, wherein acylindrical reception groove isformed in
the bit body, and

acylindrical clamping portion isformed on the housing bit so that it isinserted
into the reception groove.

The hammer bit of claim 2, wherein at least one air channel isformed in the bit
body and the housing bit to supply air from the hammer drill, and

at least one exhaust channel isformed in the wing bit to communicate with the
air channel when the housing bit rotates at a predetermined angle.

The hammer bit of claim 2, wherein at least one discharge groove isformed in
outer surfaces of the bit body and the housing bit, the discharge groove of the
housing bit communicating with the discharge groove of the bit body when the
housing bit rotates at a predetermined angle so asto discharge excavated
materials upwards.

The hammer bit of claim 1, wherein the wing bit isinserted from an upper side of
the housing bit.

The hammer bit of claim 1, wherein alower surface of the wing bit is arranged in
parallel to alower surface of the housing bit when the wing bit moves up.

A hammer bit, comprising:

abit body coupled to ahammer drill and inserted into areclamation pipe;
ahousing bit disposed to the bit body and having a slope portion formed thereon;
at least one wing bit having a slope slider formed thereon to correspond to the
slope portion of the housing bit, and having arotating radius that is more
increased than an inner diameter of the reclamation pipe when moving up aong a
slope portion of the housing bit and is more decreased than the inner diameter of
the reclamation pipe when moving down along the slope portion of the housing
bit; and

at least one stopper disposed on the bit body, wherein the stopper catches the
wing bit to prevent the wing bit from moving down when the bit body rotates at a
predetermined angle.

The hammer bit of claim 14, , wherein ahanging groove isformed on the wing
bit, the stopper moving to the hanging groove when the bit body rotates at a pre-
determined angle so that the stopper prevents the wing bit from moving down
Slantly.

The hammer bit of claim 15, a shelter groove isformed on the housing bit and is
connected to the hanging groove, the stopper moving from the hanging groove to
the shelter groove when the bit body rotates at an opposite direction so that the
stopper alows the wing bit to move down.

The hammer bit of claim 14, wherein aguide groove isformed in the bit body to
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correspond to the wing bit, and

aspacer is further provided in the guide groove, the spacer being installed to
move up and down together with the wing bit and filling up an upper space of the
wing bit when the wing bit moves down.

The hammer bit of claim 14, wherein each protrusion is formed on the slope
portion of the housing bit and on the slope slider of the wing bit to prevent the
wing bit from falling downward.

The hammer bit of claim 14, wherein an arc-shaped reception groove is formed
in the bit body, and

an arc-shaped clamping portion is formed on the housing bit, the arc-shaped
clamping portion having a smaller size than the reception groove so that itis
inserted into the reception groove to be capable of rotating at apredetermined
angle.

The hammer bit of claim 14, wherein acylindrical reception groove isformed in
the bit body, and

acylindrical clamping portion is formed on the housing bit so that it isinserted
into the reception groove.

The hammer bit of claim 14, wherein at least one air channel is formed in the bit
body and the housing bit to supply air from the hammer drill, and

at least one exhaust channel isformed in the wing bit to communicate with the
air channel when the housing bit rotates at apredetermined angle.

The hammer bit of claim 14, wherein at least one discharge groove isformed in
outer surfaces of the bit body and the housing bit, the discharge groove of the
housing bit communicating with the discharge groove of the bit body when the
housing bit rotates at a predetermined angle so as to discharge excavated
materials upwards.

The hammer bit of claim 14, wherein the wing bit is inserted from an upper side
of the housing bit.

The hammer bit of claim 14, wherein alower surface of the wing bit is arranged
in parallel to alower surface of the housing bit when the wing bit moves up.
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