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receive the rotational force of device 2, earth is exca- vated by means of
bits 4...., and advancement is made The present invention relates to an
excavation  Into the earth by means of the striking force of the tool for
use in the excavation of earth and sand, such  hammer. as the digging of
wells or the construction of founda-   5  At this time, the earth and sand
and the like tion piling holes and the like.                  which is
excavated is separated from the lead end of Conventionally, a type of
excavation tool for the  the excavation tool by means of the blowing of
com- excavation of earth and sand was known in which a  pressed air,
expelled at the time of the falling of the pilot bitwas provided atthe lead
end of an excavation  piston hammer within hammer cylinder 1, from air-
pipe, by means of this pilot bit the bottom surface of  10  holes 8a and 8b
provided in the bottom surface of de- an excavation hole was excavated and
the diameter  vice 2, and after this, the earth and sand and the like of
the excavation hole was widened by means of an  is moved to the interior of
excavation pipe 9 through eccentric reamer disposed at the upper part of
this pi-  exhaust grooves 9a and is finally expelled in an up- lot bit, and
using the widened part of the excavation  wards direction. hole, the
excavation pipe was advanced. However, in  15  in the above excavation
tool, as shown in Fig. 2, this type of excavation tool, a part of the
circumfer-  earth is excavated by means of a part of blocks 5a ence of the
excavation hole was re-excavated by  and 5b which protrudes in an outward
direction be- means of the eccentric reamer, and an eccentric hole  yond
the outer circumferential surface of device 2 thus created,
sothattherewasadisadvantage in that  (hereinafter termed the outer
circumferential blade the excavation hole bent easily.             20  A);
these outercircumferential blades A Are only pres- Recently, excavation
tools such as that disclosed  ent at two points separated by 180 degrees
and be- in Japanese Patent Application, first publication, laid  yond the
outer circumferential surface of device 2. open No. sho. 63-11789
(JP-A-63-11789) have been  This excavation tool is superior to the
eccentric hole developed in order to solve this problem.        excavating
type discussed above; however, it is in- As shown in Figs. 1 through 3,
this excavation   25  capable of balanced excavation, so that for example
tool is provided with a device 2 which receives the  in the case in which
layers of uneven quality are ex- striking force of a hammer (not depicted
in the dia-  cavated, there is a danger that hole bending will be gram) and
the rotationalforce of a hammerring 1; two  produced. axle holes 2a and 2b
are formed In the bottom surface  Furthermore, as shown in Fig. 3, when an
exca- thereof which are in point symmetry with respect to  30  vation
counterforce C which is parallel to straight the center of device 2, and
block axles 3a and 3b are  edge surfaces 6a and 6b is placed on blocks 5a
and inserted into these axle holes 2a and 2b in a freely ro-  5b from the
inner circumferential surface of the exca- tatable and firmly attached
manner. At the lead end  vation hole, the friction between straight edge
surfac- parts of these block axles 3a and 3b, blocks 5a and  es 6a and 6b
Is negligibly small, so that almost all the 5b, which have roughly the same
diameter as that of  35  excavation counterforce C acts on block axle
3a(3b) the above device 2, are roughly semicircular in shape,  through the
medium of the blocks, and a great load and have embedded in lead end
surfaces thereof a  is placed on block axle 3a(3b). plurality of bits 4...,
are provided with the straight  Furthermore, an appropriate amount of play
is edge surfaces 6a and 6b thereof in mutual opposition.  provided between
axle holes 2a and 2b and block When the above device 2 rotates in the
direction of  40  axles 3a and 3b so that the block axles are able to ro-
excavation, the positions of the above block axles 3a  tate; however, when
the above-described excavation and 3b are such that one end of each of the
above  counterforce C is placed on blocks 5a and 5b, rattling blocks 5a and
5b protrudes beyond the outer circum-  is produced in blocks 5a and 5b
along straight edge ferential surface of device 2 by a predetermined ex-
surfaces 6a and 6b in accordance with the extent of cavation amount, and at
this time, the straight edge  45  the above play, and since it is
impossible to firmlyfas- surfaces 6a and 6b of the blocks are displaced
from  ten the blocks In this manner, the lifespan of the tool the center of
device 2 so that they are in mutual con-  Is shortened, and excavation
efficiency declines. tact.
GB-A- 550 100 discloses a drill for mixed excava- When device 2 is rotated
in the direction of exca-  tion in which the boring tool has a conical
frustum vation X by means of hammer ring 1, in the above ex-  50  leading
to a cylindrical part of the tool, and another cavation tool, blocks 5a and
5b rotate about block  conical frustum at the bottom carrying a cross drill
axles 3a and 3b while receiving excavation resis-  cutter on its lower
face. The cylindrical portion of the tance, one end of the straight edge
surfaces 6a and  tool comprises four pivoted sectors, each having a 6b of
blocks 5a and 5b protrudes beyond the outercir-  vertical cutting edge
which are brought into the ex- cumferential surface of device 2 by a
prescribed  55  tended or cutting position w en the sectors are turned
amount, a part of straight edge surfaces 6a and 6b  about the vertical
pivots. come into mutual contact and stop the rotation of    The present
invention was designed to solve the blocks 5a and 5b, and in this state,
blocks 5a and 5b  above problems; it has as a purpose thereof to pro- 2    
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tool which reduces the incidence  rightside faces of the blocks with
theside faces of the of unwanted hole bending, and makes possible a re-
neighboring blocks, and the engaging of the block duction in the amount of
force placed on the block  axles which are affixed to the blocks in the
axle holes, axles, a lengthening of tool life, and an increase in ex-   5
support is achieved at three points. Accordingly, cavation efficiency. In
order to achieve the above ob-  strong affixing of the blocks can be
conducted, rat- ject, in the excavation tool of the present invention ac-
tling is unlikely to occur during excavation, and excel- cording to claim
1, in the bottom surface of a device,  lent excavation can be conducted.
which receives the striking force of a hammer and the  Furthermore, as a
result of providing a numberof rotation force of the hammer cylinder, at
least three   10  outer circumferential blades as stated above, and as axle
holes are provided displaced from the center of  a result of the firm
support of the blocks, tool life is the device and at equal angles in the
circumferential  extended. direction, block axles areengaged in afreely
rotatable  In addition, in the case in which an excavation manner in these
axle holes and at the lead end part  counterforce which acts parallel to
the side faces and of each block axle, blocks having roughly a fan shape
15  the lead end surfaces is placed on the blocks, this ex- and in the lead
end surfaces of which bits are embed-  cavation counterforce is divided
among the block axle dedare provided in such a mannerthat the side faces
which supports the block and the other blocks, so thereof contact each
other, and moreover, the arc  that it Is possible to reduce the load which
is placed parts of these blocks roughly form a circle. When the  on the
block axles. device is rotated in the direction of excavation, the   20
Furthermore, the excavation counterforce which blocks rotate by means of
the resistance to excava-  is placed on the blocks finally acts on the
block axles tion of the excavation hole bottom, one of the inter-  which
support these blocks; however, as a plurality of section parts of the side
faces and arc part of each  these block axles are disposed In a balanced
manner of the blocks protrudes beyond the outer circumfer-  in the
circumferential direction in the bottom surface ential surface of the
device by a predetermined exca-  25  of the device, the support strength of
the blocks as a vation amount, and at this time, the mutual position-
whole is increased. ing of the block axles corresponding to the blocks is
In addition, as three or more blocks are provided, designed so that the
side faces and of the blocks are  in comparison with the case in which only
two blocks in contact with the side faces of the neighboring  are provided,
the rotational angle of the blocks at the blocks.
30  time of the movement of the blocks from a non exca- In the excavation
tool described above, when the  vating state to an excavating state or vice
versa is hammer cylinder rotates in the direction of excava-  small, so
that the movement becomes smooth as a tion, the device also rotates as a
unit  Furthermore,  result. Furthermore, it is possible to provide a number
by means of the descent of the hammer piston, the  of excavated matter
exhaust holes formed In the bot- device and the blocks which are attached
to the lead   35  tom surface of the device in correspondence with the end
thereof advance.                               number of blocks, so that
the exhaust efficiency of When the device rotates in the direction of exca-
excavated matter increases. vation, the blocks rotate around the various
block     Furthermore, an air exhaust hole extending In axles as a result
of excavation resistance, one of the  the axial direction is formed in the
center of the de- intersection parts of the side faces and the arc part  40
vice, and passage holes having openings in the lead of each of the blocks
protrudes beyond the outer cir-  end surfaces of the blocks and extending
in the axial cumferential surface of the device by a predeter-  direction
of the block axles are formed, the depth of mined excavation amount, this
part becomes an outer  the axle holes is so set as to be greater than the
circumferential blade, and excavates the hole. Fur-  length of the block
axles, and connecting holes which thermore, when the above-described blocks
rotate,  45  connect the air exhaust holes and axle holes are the side
faces of each block are In contact with the  formed in the device, so that
the air which is com- side faces of the neighboring blocks and this has a
pressed by means of the descent of the hammer mutual stopper function, so
that further rotation of  flows Into the air exhaust holes, through the
connect- each block is controlled.                          ing holes, and
is emitted from the passage holes, so Here, three or more blocks are
provided, so that  50  that excavated matter can be efficiently removed.
three or more outer circumferential blades, each of  Furthermore, the air
exhaust holes and the axle which corresponds to one block are created, and
holes are connected by means of connecting holes, moreover, these outer
circumferential blades are cre-  so that the axle holes are positively
pressurized with ated with equal spacing in the circumferential direc-
respect to the vicinity of the lead end surface of the tion. As a result,
well-balanced excavation can be  55   blocks, that is, with respect to the
vicinity of the bits, executed, so that hole bending is unlikely to occur
so that it is possible to prevent the entry of excavated even in ground
having uneven qualities.            matter into the axle holes.
Furthermore, at the time of excavation, as a re-   Furthermore, an air
exhaust hole which extends sult of the combination of the contact of the
left and  in the axial direction is formed in the center of the de- 3    
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exhaust hole is connected through  blocks are not encountered, so that it
is possible to the medium of side holes to airholes which have    keep the
manufacturing costs of the excavation tool openings in the bottom surface
of the device, and in  low. addition, excavated matter exhaust grooves are
5    Furthermore, the fatigue strength of the block formed in the outer
circumferential surface of the de-  axles is set so as to be greater than
that of the blocks, vice, and in the bottom surface of the device, notches
so that even when bending stress which fluctuates are provided which
communicate the excavated mat-  primarily over time acts on the block axles
at the time ter exhaust grooves and the airholes, so that the air  of
excavation, the breaking of block axles prior to the which is compressed by
means of the descent of the   10  limit of use of the blocks can be
prevented. hammer flows from the air exhaust holes and is emit-
Furthermore, between a first sloping surface, ted from the airholes,
removing the excavated matter.  which slopes downwardly from the arc-form
ridge line Notches which are connected tothe excavated matter  of the flat
surface of the lead end of the block in the exhaustgrooves are formed in
the lead end ofthe air-  direction of the circumference of the device, and
a holes, so that a part of the compressed air flows di-  15  second sloping
surface, which slopes downwardly rectly, and aids in the expulsion of the
excavated mat-  from the arc-form ridge line of the outer side of the ter,
so that it is possible to efficiently remove the ex-  first sloping surface
In the direction of the circumfer- cavated matter. In addition, at the time
of the diame-  ence of the device, a step is provided, so that it is pos-
ter-reduction operation of the blocks, by means of the  sible to maintain
the spacing between the bits em- blowing of compressed air onto the
surfaces of the   20  bedded in these first and second sloping surfaces, so
device and the blocks which are in contact, it is pos-  that it becomes
possible to embed a number of bits, sible to effectively remove the
excavated matterfrom  and thus to increase excavation efficiency. these
contact surfaces, and thus to remove the resis-  Figures 1 to 3 show an
example of a conventional tance at the time of the reduction of block
diameter  excavation tool (compare with JP-A-63-11789); Fig- Furthermore,
angled surfaces having an angle  25  ure 1 isa cross-sectional view of the
excavation tool, with respect to the side faces and lead end surfaces  and
Figures 2 and 3 are bottom views of the blocks. of the blocks are provided
at one crossing point of the  Figures 4 through 7 show a first preferred
em- side edge and lead edge surfaces of each block, and  bodiment of the
present invention; Figure 1 is a semi a portion of the bits are embedded in
these angled  cross-sectional view of the device with the blocks at-
surfaces nearly horizontally with respect to these  30  tached thereto,
Figure 5 is a bottom view of the blocks surfaces, so that the combined
force of the rotational  when excavation is not being conducted, Figure 6
is counterforce at the time of excavation and the coun-  a bottom view of
blocks during excavation, and Figure terforce of the striking force, which
is perpendicularto  7 Is a cross-sectional view of the main parts of the
ex- this rotational counterforce, act roughly at right an-  cavation tool
at the time of excavation. gles to the bits embedded in the angled
surfaces, so   35  Figure 8 is a cross-sectional view of the main that it
is possible to prevent damage or removal of  parts of an excavation tool in
accordance with a sec- these bits.
ond preferred embodiment of the present invention. In addition, the outer
circumference of the blocks  Figure 9 is a top view of the same. is formed
by arcs having differing radii, and the radius  Figure 10 is a vertical
cross-sectional view of the of the outer circumference of the side of the
block  40   main part of an excavation tool in accordance with a which
protrudes beyond the outer circumferential   third preferred embodiment
surface ofthe device when the device is rotated in the  Figure 11 Is a
vertical cross-sectional view of the direction of excavation is greater
than the radius of  main parts of an excavation tool in accordance with the
outer circumference of the side of the block which  a fourth preferred
embodiment. does not protrude, so that it is possible to embed a   45
Figure 12 Is a vertical cross-sectional view of the plurality of bits in
the protruding-side part, and ac-  main parts of an excavation tool in
accordance with cordingly, even if the amountof workofthe partof the  the
fifth preferred embodiment. block which protrudes, that is, the part which
ach-   Figure 13 is a vertical cross-sectional view of the ieves a
predetermined hole diameter, is large, it is  main parts of an excavation
tool in accordance with possible to prevent the complete abrasion of the
bits  50  a sixth preferred embodiment. which are embedded in the
protruding part before the  Figure 14 is a cross-sectional view of the main
abrasion of the bits which are embedded in the non-  parts of an excavation
tool In accordance with a sev- protruding part, so that it is possible to
increase the  enth preferred embodiment. life of the excavation tool.
Figures 4 through 6 show a first preferred em- In addition, the block axles
and the blocks are  55   bodimentofan excavation tool in accordance with
the combined so as to be mutually dismemberable, so    present invention.
The points of difference between that it is possible to manufacture the
block axles and  the the excavation tool shown In these diagrams and the
blocks separately. Accordingly, the difficulties in-  the excavation tool
shown in Figures 1 through 3 are volved in the unitary formation of the
block axles and  In the structure of the device and the blocks, so that 4
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will be explained, and depictions of  crease the excavation efficiency. the
remaining structure in the diagrams, and explan-   Furthermore, when device
2 is rotated in the di- ations thereof, will be omitted here.
rection of excavation, as progress Is made in the di- In the diagrams,
reference numeral 2 indicates a   5   rection of rotation, slopingsurfaces
15a, 15b and 15c, device. Axle holes 2a, 2b, and 2c are formed in the
which gradually slope in the direction of the base bottom surface of device
2 in such a way that these  edge side ofthe axial direction of device 2,
are formed holes are displaced from the center of device 2 and  at the end
parts of side faces 12a of the blocks which are placed at equal angles in
the circumferential di-  protrude beyond the outer circumferential surface
of rection (at intervals of 120 degrees).        10  device 2. A plurality
of bits 4... comprising superhard- Block axles 3a, 3b, and 3c are engaged
in axle  ened chips are embedded in the lead end surfaces of holes 2a, 2b,
and 2c in a freely rotatable and firmly at-  the blocks 13a, 13b, and 13c,
the surfaces 14a, 14b, tached manner. The firm attachment of block axles
and 14c, surfaces 15a, 15b, and 15c, and the sloping 3a, 3b, and 3c is
accomplished, for example, by in-  surfaces, and are perpendicular with
respect to the serting a suspension pin from a side hole (not shown   15
various surfaces. in the diagram) into the device in the state in which
The relative positions of block axles 3a, 3b and 3c block axles 3a, 3b, and
3c are engaged In axle holes  with respect to blocks 11a, 11b, and 11c are
set so 2a, 2b, and 2c, and by connecting the suspension pin  that at the
time of the rotation of device 2 In the di- to a ring-form groove 10 which
is formed on the outer  rection of excavation, blocks 11a, 11 b, and I Ic
rotate circumference of the block axle.               20  as a result of
the excavation resistance of the bottom Furthermore, reference numerals
11a, 11b, and   part of the excavation hole, the intersecting part of 11b
Indicate blocks which are provided at the lead    one of the side faces of
the block 12a and arc part 12c ends of block axles 3a, 3b, and 3c and
perpendicular  protrudes beyond the outer circumferential surface of with
respect to these block axles. It is permissible to  device 2 by a
predetermined excavation amount, and form these blocks 11a, 11b, and 11b
unitarily with  25  at this time, the side faces 12b and 12a of each block
block axles 3a, 3b, and 3c, orto form them separately  are in contact with
the side faces 12a and 12b of the and connect them by means of bolts orthe
like. These  neighboring blocks. blocks 11a, 11b, and 11c  have identical
structures     Furthermore, the outer circumferences of the which have the
shape of a fan when viewed from the  blocks 11a, 11b, and 11c are formed
with arcs of dif- bottom surface thereof, so thatthe radius of these fan
30  fering radiuses. shapes is so set as to be roughly equivalent of radius
That is, the outer circumferences of blocks 11 a, of device 2. The left and
right side faces 12a and 12b  11b, and 11c are comprising, as shown in Fig.
6, two of blocks 11a, II b, and 11c are in mutual opposition,  arcs S1 and
S2 and a curve S3 which smoothly con- and moreover, the arc parts 12c of
the blocks are so  nects the arcs S1 and S2. Arcs S1 and S2 have an
disposed as to together form roughly a circularshape.  35  Identical
center, and the radius of arc S1 Is set to be The left and right side faces
12a and 12b of blocks  larger than the radius of arc S2. Furthermore, when
11a, 11 b, and 11c are formed with differing lengths  the above-described
arc SI is rotated in the direction and the angles formed by the side faces
12a and 12b  of excavation of device 2, this arc Is positioned on the
measure 120 degrees.                                protruding side of the
outer circumferential surface of The front end surfaces (bottom surfaces)
of  40  device 2, while arc S2 Is positioned so as to not pro- blocks 11 a,
11b, and 11b are comprising level surface  trude beyond the outer
circumferential surface of de- es 111 a, 111b, and 111c which are
positioned on the  vice 2. side of block axles 3a, 3b, and 3c and
perpendicular   A plurality of bits 4 are embedded In the lead end to block
axles 3a, 3b, and 3c, first sloping surfaces  surface of blocks 11a, 11 b,
and 11c; however, the ra- 13c, which slope downwardly from the arc shaped
45  dius of the outer circumference of the part of blocks ridge line of the
level surfaces 11a, 11b, and 111c  11a, 11b, and 11c which protrudes is
largerthan the in the direction of the circumference of device 2, and
radius of the outer circumference of the part which second sloping surfaceS
14a, 14b, and 14c, which   does not protrude, so that it is possible to
embed a slope downwardlyfrom the arc-shape ridge line of the  numberof bits
on the protruding side part. According- outer side of first sloping
surfaces 13a, 13b, and 13c  50    ly, when device 2 is rotated in the
direction of exca- in the direction of the outer circumferential surface of
vation, the amount of work of the protruding part of device 2; moreover, a
step 112 is provided between  blocks 11a, 11b, and 11b Is large, but a
numberof bits first sloping surfaces 13a, 13b, and 13c and second  4 are
embedded in this part, so that it is possible to sloping surfaces 14a, 14b,
and 14c. In this manner,  prevent the abrasion of the bits 4 which are
embed- by means of providing step 112, it is possible to main-  55   ded in
the protruding part before the abrasion of the tain the spacing between
bits 4 embedded in first  bits 4 which are embedded in the non-protruding
part, sloping surfaces 13a, 13b, and 13c and second slop-  and accordingly,
it is possible to improve the lifespan ing surfaces 14a, 14b, and 14c, so
that it becomes  of the excavation tool. possible to embed a number of bits
4, and thus to In-  A air exhaust hole 17 which extends in the axial 5    
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at the center of device 2. This air  11a, 11b, and 11c are forced into the
earth, and bits exhaust hole 17 opens in the base end surface of de-  4
excavate earth and sand by means of rotational vice 2, and when the hammer
piston descends, the air  force. which is thereby compressed is emitted
from this   5  When hammer cylinder 1, device 2, and blocks opening.
Furthermore, in device 2, side holes 19,  11a, 11 b, and 11c rotate in the
direction of excavation, which extend in the outward radial direction and
are  blocks 11a, 11b, and 11c rotate about block axles 12a, connected to
the lead end part of airexhaust hole 17,  12b, and 12c as a result of
excavation resistance, and are formed passing between airholes 2a, 2b and
2c  one intersection partof side face 12a and arc part 12c at intervals of
120 degrees. Atthe vicinity of the outer  10  of blocks 11 a, 11 b, and 11c
protrudes beyond the out- end parts of side holes 19, the sideholes are
connect-  er circumferential surface of device 2, and this part ed to
airholes 20, which extend in the axial direction  serves as outer
circumferential blade A. Further- to the lead end side of device 2, and at
the opening  more, when blocks 11a, 11b, and 11c rotate, the side parts of
airholes 20, which open in the bottom surface  faces 12a and 12b of each
block come into contact of the device, notches 21 are formed which
gradually  15  with the side faces 12b and 12a of the neighboring widen in
the outward radial direction. The outer ends  blocks, and this position
acts as a stopper, so that fur- of notches 21 are connected to excavated
matter ex-  ther rotation of the blocks is controlled. In this state, haust
grooves 23, which are formed at the outer cir-  blocks 11a, 11b, and lie
receive the rotational force cumferential surface of device 2 and between
the de-  of device 2 and excavate earth by means of the outer vice and the
outer side excavation pipe 9. Excavated   20  circumferential blades A and
the like. matter exhaust groove 23 is provided unitarily at the  Here,
three blocks are provided, so that three outer circumference of device 2,
and Is formed with  outer circumferential blades A, each corresponding to
an arc shape between projections 22a which are used  one block, are
provided, and moreover, these outer for centering, which maintain a state
in which the out-  circumferential blades A are disposed at equal inter-
ercircumference of the device 2 hasa centeridentical  25  vals in the
circumferential direction. As a result, it is to that of the excavation
pipe 9; excavated matter ex-  possible to conduct balanced excavation, so
that, for haust groove 23 and projections 22a are disposed al-  example,
even in ground of uneven quality, hole ternately in the circumferential
direction between de-  bending is unlikely to occur. vice 2 and excavation
pipe 9. The width dimension of  Furthermore, at the time of excavation, the
left excavated matter exhaust groove 23 is set within a   30  and right
side faces 12a and 12b of blocks 11a, 11 b, fixed range so thatonly
excavated matterof less than  and 11c are in contactwith the side faces 12b
and 12a a predetermined size is able to pass therethrough, so  of the
neighboring blocks, and the block axles 3a, 3b, that the excavated matter
which passes through the  and 3cwhich are fixed to the blocks are engaged
with excavated matter exhaust groove 23 and into excava-  and supported by
axle holes 2a, 2b, and 2c, so that tion pipe 9 does not clog excavation
pipe 9 so as to  35  blocks 11a, 11b, and 11c are supported at three render
it unusable.                                points. Accordingly, the
attachment of the blocks 11 a, Furthermore, connecting holes 24, which are
11b, and 11c is strong, and excavation can be con- connected to the bottom
surface of axle holes 2a, 2b,  ducted without the occurence of ratting
therein. and 2c, are formed in the lead end part of air exhaust
Furthermore, at the time of excavation, as shown holes 17 of device 2.
Airspaces 25 are formed be-  4o  In Fig. 6, when a excavation counterforce
C which is tween the bottom surface of block axles 3a, 3b, and  parallel to
a side face 12a Is placed upon one block 3c, and axle holes 2a, 2b, and 2c;
airspaces 25 are  11a from the inner circumferential surface of the ex-
connected to the bottom surface of the blocks      cavation hole, this
excavation counterforce C acts through the medium of passage holes 26,
which pass  upon the block axle 3a, which is unitary in structure through
the center part of block axles 3a, 3b, 3c, and   45  with the block, and in
addition, acts on another block passage holes 27, which pass vertically
through    11b through the medium of the side faces 12b and blocks 11a,
lib, and 11b. Grooves 28, which are    12a, which are in mutual contact. In
this manner, even formed along the bottom surface of the blocks, ex-  when
a parallel force Is placed on one side face 12a tend from the openings of
passage holes 27 In the  of a block, this force is distributed to block
axle 3a and bottom surface of blocks 11a, 11b, and l1c in an out-  50
another block 11 b, so that the load placed on one ward direction.
blockaxle 3a becomessmallerbythisamount. There- Next, the operation of the
excavation tool having  fore, it is possible to reduce the load which is
placed the above structure will be explained.             on one block axle
3a (3b, 3c), so that an advatage is When a hammer cylinder 1 receives
driving force  gained In that the diameter of the block axles can be and
rotates in a direction X, device 2, the block axles,  55 made smaller. and
the blocks rotate unitarily in the same direction.  In addition, when the
piston within hammer cylin- Furthermore, when the hammer piston which is
der 1 descends, the air which is compressed by this disposed within hammer
cylinder 1 is operated and  hammer piston flows into supply hole 17, and is
blown imparts a downward striking force to device 2, blocks  onto the
bottom surface of blocks 11a, 11b, and 11c 6    
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airspaces 25, which are     of device 2, for example, in comparison with
the case formed between the axle holes and the block axles,  in which the
projectionsforthe centering ofthe device and passage holes 26 and 27, and
the excavated    are located at the base end side of the device and a
matter is thus removed from the blocks. Then, the ex-   5   ring-shaped
groove for excavated matter exhaust is cavated matter which has been
removed from the    provided at the lead end of the device, the rattling of
blocks moves along with the compressed gas from  the device 2 during
excavation is reduced, and the the excavated matter exhaust hole 23 and
Into exca-  trapping of excavated matter between device 2 and vation pipe
9, and is then expelled In an upward direc-  excavation pipe 9 is
prevented. tion. A portion of the compressed air supplied to air  10 In
addition, in comparison with the above- supply hole 17 Is blown onto the
excavated material  described case In which the projections 22A for the
exhaust hole 23 which Is positioned at the outer cir-  centering of the
device 2 and the excavated matter cumference of device 2, through the
medium of side  exhaust grooves 23 are disposed in a displaced fash- holes
19 and vertical holes 20. Moving along with the  ion with respectto the
length direction of device 2, the flow of compressed air, the excavated
matter in the   15  length of device 2 can be reduced, and the overall
vicinity enters excavated matter exhaust hole 23, so  structure can be made
more compact thatthe expulsion of the excavated matter i conduct-  In the
above-described preferred embodiment, ed smoothly.
an explanation was given of a case in which three Furthermore, at the time
of excavation, as shown  blocks 11A, 11B and 11C were provided; however, in
Fig. 7, the combined force F of the rotational coun-  20  this is not
necessarily so limited, and the present in- terforce and the counterforce
of the striking force,  vention can also be applied to tools having four or
which is perpendicular to the rotational counterforce,  more blocks. acts
in the most Inclined manner, with respect to the  Furthermore, In the
above-described preferred vertical axis, on the bits 4 which are embedded
in  embodiment, the left- and right-sided surfaces 12a sloping surfaces
15a, 15b and 15c; however, these  25  and 12b of blocks 11a, 11 b and 11e
were formed in a bits 4 are embedded in sloping surfaces 15a, 15b and  flat
manner. However, this is not necessarily so limit- 15c, so as to be roughly
perpendicular to the surfac-  ed, and itis acceptable toform the side faces
12a and es, so that the above-described combined force F  12b in the shape
of mutually joining arcs. acts at right angles to the bits 4, and
accordingly, It is  Furthermore, in the above-described first prefer-
possible to prevent damage to or removal of the bits  30  red embodiment,
either a structure in which the 4.
blocks and block axles are formed unitarily, or a struc- After excavation
has been completed, the ham-  ture in which the blocks and block axles are
formed mer cylinder is rotated in a direction which is opposite  separately
and then joined is permissible. to that of the direction of excavation;
however, at this  Next, an example will be given of preferred em- time, the
blocks 11 11 and 11c rotate in a direction  35  bodiments of a case n which
the blocks and block opposite to that of the time of excavation, and as
axles are formed separately and then are joined. shown in Figure 2, the arc
parts 12c, which are posi-  Figures 8and 9showa second preferred embodi-
tioned at the extreme circumference of the blocks,  ment. In these
diagrams, reference numeral 40 Indi- have a position which is equivalent to
that of the bot-  cates an excavation head. This excavation head 40 is tom
surface of device 2, or is within this position. As  40  primarily
comprising block 42 and block axle 43, it is possible to slide the tool
along the Interior of ex-  which is removably attached to this block 42.
cavation pipe 9, by proceeding in this manner, it Is  The above-described
block 42 has a plate form possible to withdraw the excavation tool by
pulling  with a roughly semicircular shape when viewed from the hammer
cylinder 1 upward.                    the level surface side thereof, and
on the upper sur- Furthermore, excavated matter exhaust grooves  45  face
thereof, a plurality of bits 4... comprising super- 23 and projections 22a,
which are for centering and  hardened chips are embedded. Furthermore, a
screw are provided in a unitary manner along the outer cir-  hole44, which
passes from the uppersurface of block cumference of device 2, are disposed
alternately in  42 to the lowersurface of the block, isformed in block the
circumferential direction between device 2 and  42. exhaust pipe 9, which
is on the outer side thereof, so  so  On the other hand, the
above-described block that it is possible to dispose the requisite number
of  axle 43 has a cylindrical shape, and in the lead-end exhaust passages
for the conducting of excavated  surface thereof, bits 4..  are embedded.
Further- matter into excavation pipe 9 along the outer circum-  more, on
the outer circumference of the lead end of ference of device 2, so that the
excavated matter ex-  block axle 43, a male screw 45 is formed which haust
efficiency can be improved.            55screws into the above-described
screw hole 44, and In addition, in comparison with the case in which  on
the outer circumference of the basin thereof, a projections 22a forthe
centering of the device and ex-  groove 46, which is engaged by a pin in
order to pre- cavated matter exhaust grooves 23 are disposed in a  vent the
removal of the block axle from device 2, is displaced mannerwith respect to
the length direction  formed along the circumferential direction of the 7
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and in the base end outer circumference of which a The above-described
excavation head 40 is      groove 80 is formed, and a head part 84, which
is formed, by means of the insertion of block axle 43 into  formed at the
lead end part of this axial part 82 and screw hole 44 of block 42, and the
screwing-in of the   5   has a greater diameter than axial part 82. male
screw 45 formed on the outer circumference of   Block 72 Is affixed by
means of the insertion of the upper end.
axial part 82 of block axle 78 into hole 74, and the en- In accordance with
the above-described excava-  gaging of head part 84 of block axle 78 with
hole 74 tion tool, the excavation head 40 has a block con-  of block 72.
struction comprising block 42 and block axle 43,  10  In accordance with
the excavation tool of this which is removably screwed into this block 42,
so that  preferred embodiment, block 72 is supported be- in the case in
which the excavation head 40 is man-  tween head part 84 of block axle 78
and the bottom ufactured, it is possible to manufacture the block 42
surface of the above-described device 2, so that an and block axle 43
separately. Accordingly, the con-  advantage is gained in that there is no
need to form ventional difficulties involved in the process of the   15  a
screw thread between head part82 of block axle 78 unitary formation of the
excavation head 40 are   and hole 74 of block 72, as in the second
preferred solved, so that as a result, the manufacturing costs of
embodiment, or to conduct processes such as inter- the excavation tool can
be kept low.              ference fitting as in the third preferred
embodiment A third preferred embodiment is shown in Figure   Figure 13
shows a sixth preferred embodiment. 10. The third preferred embodiment
shown in this di-  20  The excavation tool shown in the diagram is compris-
agram is a modification of the structure of the second  ing, in the same
manner as the above-described fifth preferred embodiment; the block axle 54
Is joined to  preferred embodiment, block 92 and block axle 93. block 52 by
means of interference fitting.           Block axle 93 has formed, on the
outer circumfer- In accordance with the excavation tool of the  ential
surface ofthe base end thereof, male screw 94, present preferred
embodiment, there is no need to  25  and this block axle comprises axial
part 96, which is form screw threads on block axle 54 and block 52 as
inserted freely slidably into hole 95 of the above- in the case of the
above-described second preferred  described block 92, and head part97,
which Is formed embodiment, so that an advantage is gained in that  at the
lead end part of the axial part 96, has a larger the manufacture of block
52 and block axle 54 be-  diameter than axial part 96, and is engaged
freely come simple.                                 30  slidably in hole 74
of block 92. A fourth preferred embodiment is shown in Fig-    Formation is
accomplished by means of the in- ure 11. The fourth preferred embodiment
shown In  sertion of axial part 96 of block axle 93 into hole 95 the
diagram represents a modification of the struc-  of block 92, and by the
engaging of head part 97 of ture of the third preferred embodiment. In
block 62 in  block axle 93 and hole 74 of block 92. Furthermore, Figure 11,
a tapered hole 64 is formed which gradually  35  axial part 96 is attached
by means of the screwing of widens in diameter as it approaches the lead
end sur-  male screw 94 of axial part 96 into screw hole 99 face. Atapered
part 68 which comes into contactwith  formed in the bottom surface of
device 2, and when the above-described tapered hole 64 is formed at the
device 2 rotates in the direction of excavation, block upper end of block
axle 66.                       92 rotates about block axle 93, and
protrudes beyond In accordance with the excavation tool of the   40  the
outer circumference of device 2 by a predeter- present preferred
embodiment, in comparison with  mined amount. the case of the third
preferred embodiment, an ad-   In this preferred embodiment, block axle 93
is af- vantage is gained in that the accuracy of attachment  fixed by means
of being screwed into device 2, so that and strength of attachment of block
axle 66 with re-  an advantage is gained in that no rattling is produced
spect to block 62 are improved.              45  in block axle 93 and block
92. Figure 12 shows a fifth preferred embodiment.     Figure 14 shows a
seventh preferred embodi- The fifth preferred embodiment shown in this dia-
ment. In the excavation tool shown in the diagram, a gram is a modification
of the structure of thethird pre-  hole 101 is formed in the base end
surface of block ferred embodiment.                                100,
which does not reach the lead end surfacethere- In the lead end surface of
block 72, a hole 74  50  of, the lead end part of a cylindrical block axle
103, which has a circular shape and a depth which is one  which has formed
on the base end outer circumfer- third of that of the block 72 is formed,
and in the bot-  once thereof a male screw 102, is inserted into this tom
surface of this hole 74, a hole 76 is formed which  hole 101, a groove 104
is formed In this lead end part has an opening in the base end surface of
block 72,  in the circumferential direction, a pin 105 is inserted is
coaxial with hole 74, and has a smaller diameter  55  into this groove 104
from a pinhole which is formed than hole 74.
in block 100, and the block axle is thereby connected; On the other hand,
the block axle 78 which is  the removal of block axle 103 from block 100 is
pre- combined with the above-described block 72 is com-  vented by pin 105,
and block 100 is thus made rotat- prising an axial part 82, which has a
cylindrical shape  able about block axle 103. 8    
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excavation tool of this preferred embodi-   side faces (12a, 12b) of said
blocks (11a, 11b, ment, block axle 103 is not exposed at the lead end
11c) are in mutual opposition and arc parts of all surface of block 100, so
that an advantage can be      said blocks (11a, 11b, 11c) togetherform
roughly gained in that wear resulting from contact with exca-   5  a circle
shape; and vated matter is prevented.                             when said
device (2) is rotated in a direction of ex- In the excavation tools of the
second and sev-      cavation, said blocks (11a, 11b, 11c) rotate as a enth
preferred embodiments above, the blocks and       result of resistance to
excavation of a bottom part block axles are formed as separate parts. By
precise-  of an excavation hole, one intersection part of ly combining the
materials which comprise these   1o   side faces (12a, 12b) and arc parts
(12c) of said parts, it Is possible to increase the dependability of
blocks (11a,11 b, 111c) protrudes beyond an outer the tool.
circumferential surface of said device (2) by a The following are examples
of the qualities re-     predetermined excavation amount, and mutual quired
for the blocks.                                 positions of said block
axles (3a, 3b, 3c) with re- (1) They should not wear down quickly as a
result  15  spect to said blocks (11a, 11 b, 11 c) are so deter- of contact
with rock layers in the earth (resis-    mined that both side faces (12a,
12b) of each tance to wear).                                     said block
come into contact with side faces (12a, (2) As it is necessary to form a
number of holes    12b) of neighboring blocks at this time. for the setting
of the bits, they should be ma- chine-manufacturable (machine
manufacturabli-  20  2. An excavation tool in accordance with claim 1, ty).
characterized in that excavated matter exhaust In contrast, in comparison
with the blocks them-    grooves (23) and projections (22a) used for cen-
selves, the block axles rarely come into contact with  tering, which are
provided unitarily at an outer cir- rock, and so a low resistance to wear
is permissible.  cumference of device (2), are disposed alternate-
Furthermore, the block axles have a simple shape in  25  ly in a
circumferential direction between said de- comparison with the blocks, so
that poor machine-      vice (2) and an excavation pipe (9) on an outer
manufacturability is also acceptable. However, as the  side thereof. block
axles are repeatedly deformed by excavation, a high fatigue strength Is
necessary. Accordingly, in the  3. An excavation tool in accordance with
claim 1, blocks, in order to achieve Ideal resistance to wear,  30
characterized in that an air exhaust hole (17) hardened, tempered materials
are generally used,       which extends in an axial direction is formed In
a and in the block axles, in order to raise fatigue      center of said
device (2), passage holes (26, 27) strength, It is preferable to use
surface-hardened ma-  having openings in lead end surfaces of said terials
in which the surface alone has been hardened   blocks (11a, 11b, 11c) and
which extend in an ax- by means of a carburizing process or the like.  35
ial direction are formed in said block axles (3a, For example, the blocks
are formed by steel         3b, 3c), a depth of said axle holes (2a, 2b,
2c) is which contains nickel, chromium, molybdenum, and       set so as to
be larger than a length of said block has a high carbon content and
subjecting this to a     axles (3a, 3b, 3c), and connecting holes (24) con-
hardening and temperizing process, and the block       necting said air
exhaust hole (17) and axle holes axles are formed by steel which contains
nickel, chro-  40  (2a, 2b, 2c) are formed in said device (2). mium,
molybdenum, and has a low carbon content and subjecting this to
carburization.               4. An excavation tool in accordance with claim
3, characterized in that grooves (28) are formed in the lead end surface of
said blocks (11a, 11b, Claims                                         45
11c), leading from edges of openings of said pas- sage holes (26, 27) to
said excavated matter ex- 1. An excavation tool, in which a device (2) is
pro-   haust grooves (23). vided which receives a striking force of a
hammer and a rotational force of a hammer cylinder (1), in  5. An
excavation tool in accordance with claim 1, a bottom surface of which at
least three axle  50   characterized in that an air exhaust hole (17) holes
(2a, 2b, 2c) are provided displaced from a    which extends in an axial
direction is formed in a centerof said device (2) and atequivalentangular
center of said device (2), said air exhaust hole intervals in a
circumferential direction, block     (17) being connected through the
medium of side axles (3a, 3b, 3c) are engaged in said axle holes   holes
(19) to air holes  (20) which reach and have (2a, 2b, 2c) in a freely
rotatable manner, blocks  55  openings in a bottom surface of said device
(2), (11 a, 11 b, 11 c) which are roughlyfan-shaped and  and that excavated
matter exhaust grooves (23) have bits (4) embedded in lead end surfaces
are formed in an outer circumferential surface of thereof are provided at
lead end parts of said      said device (2) and notches (21) which connect
block axles (3a, 3b, 3c), so that left- and right-  said excavated matter
exhaust grooves (23) and 9    
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excavation tool of this preferred embodi-   side faces (12a, 12b) of said
blocks (11a, 11b, ment, block axle 103 is not exposed at the lead end
11) are in mutual opposition and are parts of all surface of block 100, so
that an advantage can be      said blocks (11a, 11b, 11) togetherform
roughly gained in that wear resulting from contact with exca-   5  a circle
shape; and vated matter is prevented.                             when said
device (2) is rotated in a direction of ex- In the excavation tools of the
second and sev-     cavation, said blocks (11a, 11b, 11c) rotate as a enth
preferred embodiments above, the blocks and       result of resistance to
excavation of a bottom part block axles are formed as separate parts. By
precise-  of an excavation hole, one intersection part of ly combining the
materials which comprise these  io   side faces (1 2a, 12b) and are parts
(12c) of said parts, it is possible to increase the dependability of
blocks (11a, 11 b, 11b) protrudes beyond an outer the tool.
circumferential surface of said device (2) by a The following are examples
of the qualities re-    predetermined excavation amount, and mutual quired
for the blocks.                                 positions of said block
axles (3a, 3b, 3c) with re- (1) They should notweardown quickly asa result
15  spect to said blocks (11a, 11 b, 11c) are so deter- of contact with
rock layers in the earth (resis-   mined that both side faces (12a, 12b) of
each tance to wear).                                    said blockcome into
contactwith sidefaces (12a, (2) As it is necessary to form a number of
holes   12b) of neighboring blocks at this time. for the setting of the
bits, they should be ma- chine-manufacturable (machine manufacturabili-  20
2. An excavation tool in accordance with claim 1, ty).
characterized in that excavated matter exhaust In contrast, in comparison
with the blocks them-   grooves (23) and projections (22a) used for cen-
selves, the block axles rarely come Into contact with  tering, which are
provided unitarily at an outer cir- rock, and so a low resistance to wear
is permissible.  cumference of device (2), are disposed alternate-
Furthermore, the block axles have a simple shape in  25  ly in a
circumferential direction between said de- comparison with the blocks, so
that poor machine-      vice (2) and an excavation pipe (9) on an outer
manufacturability is also acceptable. However, as the  side thereof. block
axles are repeatedly deformed by excavation, a high fatigue strength
s necessary. Accordingly, in the  3. An excavation tool in accordance with
claim 1, blocks, in order to achieve ideal resistance to wear,  30
characterized in that an air exhaust hole (17) hardened, tempered materials
are generally used,       which extends in an axial direction is formed in
a and in the block axles, In order to raise fatigue      center of said
device (2), passage holes (26, 27) strength, it is preferable to use
surface-hardened ma-  having openings In lead end surfaces of said terials
In which the surface alone has been hardened   blocks (11a, 11 b, 11) and
which extend in an ax- by means of a carburizing process or the like.  36
lal direction are formed in said block axles (3a, For example, the blocks
are formed by steel        3b, 3c), a depth of said axle holes (2a, 2b, 2c)
is which contains nickel, chromium, molybdenum, and       set so as to be
larger than a length of said block has a high carbon content and subjecting
this to a     axles (3a, 3b, 3c), and connecting holes (24) con- '
hardening and temporizing process, and the block       necting said air
exhaust hole (17) and axle holes axles are formed by steel which contains
nickel, chro-  40  (2a, 2b, 2c) are formed in said device (2). mium,
molybdenum, and has a low carbon content and subjecting this to
carburization.              4. An excavation tool in accordance with claim
3, characterized in that grooves (28) are formed in the lead end surface of
said blocks (11a, 1b, Claims                                        45
11a), leading from edges of openings of said pas- sage holes (26, 27) to
said excavated matter ex- 1. An excavation tool, in which a device (2) is
pro-   haust grooves (23). vided which receives a striking force of a
hammer and a rotational force of a hammer cylinder (1), In  5. An
excavation tool in accordance with claim 1, a bottom surface of which at
least three axle  50  characterized in that an air exhaust hole (17) holes
(2a, 2b, 2c) are provided displaced from a   which extends in an axial
direction is formed in a centerofsaid device (2) and atequivalentangular
center of said device (2), said air exhaust hole intervals in a
circumferential direction, block    (17) being connected through the medium
of side axles (3a, 3b, 3c) are engaged in said axle holes  holes (19) to
air holes (20) which reach and have (2a, 2b, 2c) in a freely rotatable
manner, blocks  55  openings in a bottom surface of said device (2), (11 a,
11 b, 11 c) which are roughly fan-shaped and  and that excavated matter
exhaust grooves (23) have bits (4) embedded in lead end surfaces        are
formed in an outer circumferential surface of thereof are provided at lead
end parts of said     said device (2) and notches (21) which connect block
axles (3a, 3b, 3c), so that left- and right-  said excavated matter exhaust
grooves (23) and [err]    
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are provided In a bottom surface of  Patentanspriiche said device. 1.
Bohrwerkzeug mit einer Einrichtung (2), die elne 6. An excavation tool in
accordance with claim 1,   5   Schlagkraft eines Hammers und eine
Rotations- characterized in that at one intersection point of  krafteines
Hammerzylinders (1) aufnimmt, in de- side faces and lead end surfaces of
said blocks      ren Bodenfliche mindestens drel Axialbohrun- (11a, 11b,
11c), sloping surfaces (15a, 15b, 15c)   gen (2a, 2b, 2c) vorgesehen sind,
die in einern are provided which slope with respect to these      Abstand
zum Mittelpunkt der Einrichtung (2) und surfaces, and a part of said bits
(4) are embedded   io  mit glelchen Winkelabstanden in Umfangarich- in said
sloping surfaces (1 5a, 15b, 1 4c) In a vert-  tung vorgesehen sind, wobei
in den Achsbohrun- ical manner with respect to said sloping surfaces   gen
(2a, 2b, 2c) Blockachsen (3a, 3b, 3c) frei (15a, 15b, 15c).
drehbar eingesetzt sind, wobel im wesentlichen ficherartige Blocke (11a,
I1b, lc) mit an deren 7. An excavation tool in accordance with claim 1,  15
vorderen Endflachen eingebetteten Bohrerspit- characterized in that the
outer circumferences of   zen (4) an den vorderen Endtellen der Blockach-
said blocks (11a, 11b, 11c) are formed by arcs      sen (3a, 3b, 3c)
derartvorgesehen sind, daBllinke (S1, S2) having differing radii, and when
said de-  und rechte Seltenflachen (12a, 12b) der Blocke vice (2) rotates
in said direction of excavation, a  (111, 11b, 11c) sich wechselseltig
gegenfberlie- radius of an outer circumference of said blocks   20  gen und
Bogentelle samtlicher BiMcke (11 a, 11 b, (11a, 11b,
11c)onasidewhichprotrudesbeyond           11c) zusammen im wesentlichen ein
kreisforml- said outer circumferential surface of said device   ges AuBeres
bilden; und wobel (2) is set so as to be larger than a radius of an out-
bel elner Drehung der Einrichtung (2) in Bohrrich-
ercircumferenceofsaidblocks(11a, 11b, 11c)on        tung die Blocke (Ila,
1ib, Ilc) aufgrund des side which does not protrude.               25
Bohrwiderstandes eines Bodenteils des Bohrlo- ches rotleren, wobel ein
Kreuzungstil der Sel- 8. An excavation tool in accordance with claim 1,
tenflachen (12a, 12b) und der Bogenteile (12c) characterized in that said
blocks axles (3a, 3b,    der Bcke (Ila, 11b, lic) Ober eine Aulere Um- 3c)
and said blocks (11a, 11b, 11c9 are joined in   fangsflfiche der
Einrichtung (2) um einen vorbe- a mutually detachable manner.
30      stimmten Bohrabstand vorsteht, und wobei die wechselseltigen
Positionen der Blockachsen (3a, 9. An excavation tool in accordance with
claim 8,       3b, 3c) bezogen auf die Blocke (Ila, 11b, lic) characterized
in that said block axles (3a, 3b, 3c)  derart festgelegt sind, daB beide
Seitenflachen and said blocks (11a, 11b, 11c) comprise different    (12a,
12b) jedes Blocks die Seitenflichen (12a, materials.
35       12b) der benachbarten Blocke zu diesemn Zeit- punkt beruhren. 10.
An excavation tool in accordance with claim 8, characterized in that the
fatigue strength of said  2. Bohrwerkzeug nach Anspruch 1, block axles (3a,
3b, 3c) Is set to be greater than  dadurch gakennzulchnet, dal3 the fatigue
strength of said blocks (11a, 11b, 11c).  40  AuslaBkanale
(23)firBohrmaterialundzumZen- trieren verwendete Vorsprflnge (22a), die
eln- 11. An excavation tool in accordance with claim 1,      stfdcklg an
einem AuBenumfang der Einrichtung characterized in that said lead end
surfaces of      (2) vorgesehen sind, abwechselnd in Umfangs- said blocks
(11a, 11b, 11 c) are provided with level  richtung zwischen der Einrichtung
(2) und einem surfaces (111a, 111b, 111c) which are positioned   45
Bohrrohr (9) an elner AuBenseite derselben an- on a block axle side, and
are perpendicular to said  geordnet sind. block axles (3a, 3b, 3c), first
sloping surfaces (13a, 13b, 13c), which slope downwardly from     3.
Bohrwerkzeug nach Anspruch 1, arc-form ridge lines of said level surfaces
(111a,  dadurch gekennzelchnet, daB 111b, 111c) in a direction of an outer
circumfer-  5o  in der Mitte der Einrdchtung (2) eine sich in Axial- ence
side of said device (2), and second sloping    richtung erstreckende
LuftauslaB6ffnung (17) surfaces (14a, 14b, 14c), which slope downward-
ausgebildet let, In den Blockachsen (3a, 3b, 3c) lyfrom outer side arc-form
ridge lines of said first  sich In Axialrlchtung erstreckende DurchlaBoff-
sloping surfaces in the direction of said outercir-  nungen (26, 27) mit
Offnungen in vorderen End- cumference side of said device (2), and that a
55  flachen der BlMcke (Ila, I1b, 11c) ausgebildet step (112) is provided
between said first and sec-   sind, eine Tiefe der Achsbohrungen (2a, 2b,
2c) ond sloping surfaces.                               derartgewihit Ist,
daB sie grOBer istals eine LAn- ge der Blockachsen (3a, 3b, 3c), und daB
Verbin- dungskanale (24) In der Einrichtung (2) ausgebil- 10 'I
1111111111111111111 1111N   
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LuftausiaSkanal (17) und   10. Bohrwerkzeug nach Anspruch 8, die
Achsbohrungen (2a, 2b, 2c) verbinden.          dadurch gokennzelchnot, daB
S.,                                                        die
Dauerfeatigkelt der Blockachsen (3a, 3b, 3c) 4. Bohrwerkzeug nach Anspruch
3,               5       so gewahit wird, daB sle graller Ist als die
Dauer- dadurch gekennzelchnot, dal3                       festigkeit der
Blocke (11a, 11b, 11c). In der vorderen Endflache der Blocke (Ila, l1b,
11c) Nuten (28) vorgesehen sind, die von den    11. Bohrwerkzeug nach
Anspruch 1, RAndern der Offnungen der DurchlaSkanale (26,      dadurch
gokenonzelchnet, daB 27) zu den AuslaSkandlen (23) fUr Bohrmaterial  10
die vorderen Endflichen der Blocke (11a, l1b, fflhren.
11c) mit ebenen Flachen (1lia, Ilb, 111c) ver- ashen sind, die auf der
Selbe mit Blockachsen an- S. Bohrwerkzeug nach Anspruch 1,
geordnet sind und die senkrecht zu den Block- dadurch gekennzelchnet, daB
-       acheen (3a, 3b, 3c) verlaufen, sowle mit ersten in der Mitte der
Einrichtung (2) sine In Axialrich-  i1  geneigten Flichen (13a, 13b, 13c),
die sich von tung verlaufende Luftauslalffnung (17) auage-
bogenformigen Gratlinlen der ebenen Flichen bildet bt, die durch
Seitenkanale (19) mit Luftka-  (ilia, Ilb, 111c) in Richtung einergulleren
Um- nilen (20) verbunden bt, die In elner BodenflIa-   fangsselte der
Einrichtung (2) nach unten neigen, che der Einrichtung (2) hffnungen haben
und or-    und zweite geneigte Flachen (14a, 14b, 14c), die reichen, und
daB an siner auleren Umfangsfli-  2o  sich von aulenseitigen bogenfarmigen
Gratli- che der Elnrlchtung (2) AuslaSkangle (23) fUr      nien der ersten
genelgten Flachen in Richtung Bohrmaterial und Schlitze (21) ausgebildet
sind,   der auSeren Umfangsseite der Einrichtung (2) welche die
Auslallkanile (23) fMr Bohrmatrial      nach unten nelgen, und daBl
zwischen den ersten verbinden, und daB Luftoffnungen (20) an einer     und
zwelten geneigten Flachen sine Stufe (112) Bodenfliche der Einrichtung
vorgesehen sind.    25  vorgesehen ist. 6. Bohrwerkzeug nach Anspruch 1,
dadurch gekennzolchnet, daB                     Revendlcations an einem
Kreuzungspunkt der Seltenflachen und der vorderen Endflachen der Blocke
(Ila, l1b,  30  1. Outil de terrassement, dans lequel un dispositif 1le)
genelgbe Flachen (15a, 15b, 15c) vorgese-     (2) est prevu qui
recoitlaforce de percussion d'un hen sind, die sich bezogen auf diese
Flachen nel-  marteau et une force rotationnelle d'un cylindre gen, und daB
ein Tell der Bohrerspitzen (4) in die  (1) du marteau, dans une surface
infeireure du- geneigten Flachen (15a, 15b, 15c) bezogen auf      quel au
moins trols trous (2a, 2b, 2c) pour axes die geneigten Flachen (15a, 15b,
15c) vertikal  3s  sont m6nag6s qul sont d6plac6s par rapport au
eingebettet Ist.                                   centre dudit dispositlf
(2) et se trouvent A des in- tervalles angulaires identiques dans une
direc- 7. Bohrwerkzeug nach Anspruch 1,                       tion
circonferentielle, des axes (3a, 3b, 3c) de dadurch gekennzelchnet, daR der
AuSenum-           blocs sont engagis dans lesdits trous (2a, 2b, 2c) fang
der BlWoke (1Ia, 11 b, 11c) durch Bogen (SI,  40  pour axes d'une mantere
librement rotative, des S2) mit unterschiedlichen Radien gebildet wird,
blocs (Ila, l1b, 110) qui ont approximativement und daI bel Drehung der
Einrichtung (2) In Bohr-   la forms d'un eventail et comportent des
taillants richtung sin Radius sines Au~enumfangs des         (4) encastres
dans leurs surfaces du cot6 avant Blockes (Ila, 11b, 11c) an einer Seite,
die uber   sont pr6vus aux parties du cOte avant desdits die auSere
Umfangsfliche der Einrichtung (2)  45  axes (3a, 3b, 3c) des blocs, de
sorte quo les faces vorsteht, derartgewihltwird, daB ergr8Berlst als   des
cotes gauche et droit (12a, 12b) desdits blocs der Radius sines
Aulenumfangs des Blockes          (11a, bb, Ile) sont en opposition
mutuelle etles (Ila, l1b, 11c) an einer Seite, die nicht vorsteht  parties
en arc de la totalite desdits blocs (Ila, 11b, 11c) ont ensemble
approximtativement la 8. Bohrwerkzeug nach Anspruch 1,              50
forms d'un cerle; et dadurch gekennzelchnet, daB
lorsque ledit dispositlf (2) subit une rota- die Blockachsen (3a, 3b, 3c)
und die BlWcke (Ila,  tion dans le sons de l'excavation, leadits blocs I1b,
Ile) jewells l8sbar befestigt sind.           (Ila, 11b, 11c) tournent
parsuite de la risistance A l'excavation d'une partie inf6rieure d'un trou
9. Bohrwerkzeug nach Anspruch 8,              55       d'excavabion, une
partie d'intersection des faces dadurch gekennzelchnot, daB
de cOtM (12a, 1 2b) et des parties en arc (12c) des- die Blockachsen (3a,
3b, 3c) und die BIcke (11a,   dits blocs (11a, 11b, Ile) esten saillie
au-del& de l1b, 11c) unterschledliche Materlallen umfassen.   Ia surface
circonfirentislle exterieure du disposi- tif (2) suivant une quantith
d'excavation predeter- 11    
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positions mutuelles desdits axes       blocs(1a, 11b, 11c),dessurfacesen
pente(15a, (3a, 3b, 3c) des blocs par rapport auxdits blocs     15b, 15c)
sontprevues qui sonten pente parrap- (11a, lb, 11c) sontdtebrmineesde facon
que les       port A ces surfaces, et une partle deadits taillants deux
faces do cote (12a, 12b) de chacun desdits   5  (4) est encastree dans
lesdites surfaces en pente blocs viennent en contact avec les faces de cote
(I a, 15b, 15c) d'une fagon verticale par rapport (12a, 12b) des blocs
volsins A ca moment 1a.        auxdites surfaces en pente (15a, 15b, 15c).
2. Outil de terrassoment sslon la revendication 1,   7. Outil de
terrassement solon la revendication 1, caracterise on ca  que des rainures
(23) pour  10    caracterlse en ce que lea circonferences exte-
I'echappementde la matiere excaveeetdes sail-        roures desdits blocs
(Ila, l1b, 11c) comportent lies (22a) servant au centrage, qui sont prevues
des arcs (SI, S2) ayant des rayons differents, et unitairement A la
circonference exterleure du dis-  lorsque ledit dispositif (2) tourne dans
ladite dl- positif (2), sont disposees en alternance dans      rection
d'excavation, le rayon de la circonference
unedirectionclrconfhrentielleentreleditdispositif  1t  exterbeure desdits
blocs (11a, l1b, 11c) sur un (2) et une conduits d'excavation (9) sur un
cote     cote qui esten sailli au dela de ladite surface cir- extbrieur do
celul-ci.                              conferentielle exterieure dudit
dispositif (2) eat cholsi defagon a etre superieurau rayon de la cir- 3.
Outi d'excavation solon la revendication 1, ca-      conference exterieure
desdits blocs (Ila, 11b, racterise en ce qu'un trou d'echappoment d'air  20
11 c) sur le o6te qui n'est pas on saillie. (17) qui s'etend dans la
direction axiale est prati- que au centre dudit dispositif (2), des trous
de  8. Outil de terrassement solon la revendication 1, passage (26, 27)
comportant des ouvertures           caractdse on ca que leadits axes (3a,
3b, 3c) des dans les surfaces du cote avant desdits blocs        blocs et
lesdits blocs (l1a, 11 b, 11 c) sont reunis (11 a, 11 b, lc) et qui
s'6tendent dane la direction   25  d'une manibre mutuellement detachable.
axiale sont formes dans lesdits axes (3a, 3b, 3c) des blocs, la profondeur
desdits trous (2a, 2b et  9. Outil de terrassement salon la revendication
8, 2c) des axes est reglee de facon A Mtr superieure    caracterise en ae
que lesdits axes (3a, 3b, 3c) des A la longueur deadits axes (3a, 3b, 3c)
des blocs,   blocs et lesdits blocs (11a, 11 b, 11c) sont consti- et des
trous de liaison (24) reliant ledit trou   30  tues de materiaux
diffhrents. d'echappement d'air (17) et lea trous (2a, 2b, 2c) des axes
sont formes dans ledit dispositif (2).  10. Outil de terrassement solon la
revendication 8, caractdrise en ce que la resistance a la fatigue 4. Outil
de terrassement selon la revendication 3,      desdits axes (3a, 3b, 3c)
des blocs est choisie de caractdrise en ce que des ralnures (28) sont for-
35  facon ae tre superieure Ala resistance Ala fatigue mees dans la
surface, cote avant, desdits blocs      desdits blocs (Ila, l1b, 11c).
(11a,  I b, l1c), allant des bords des ouvertures desdits trous de passage
(26, 27) jusqu'auxdites  11. Outil de terrassement selon la revendication
1, rainures (23) d'echappement de la matiere exca-      caractdrise en ca
qua lesdites surfaces du cote vee.
40       avant desdits blocs (Ila, 11b, 11c) presentent des surfaces de
niveau (1lia, 111b, 111c) qui 5. Outil de terrassement solon la
revendication 1,      sont positionnhessurun obth des axes des blocs,
caractrise en ce qu'un trou d'6chappement d'air      at sont
perpendiculaires auxdits axes (3a, 3b, 3c) (17) qui s'etend dane la
direction axiale est me-    des blocs, des premieres surfaces en pente (1
3a, nage au centre du dit dispositif (2), ledit trou   45  13b, 13c) qui
sont en pente vers Is bas A partir d'echappement d'air (17) etant relie par
des trous   des lignes de la bordure en forme d'arc desdites de c6te (19) A
des trous d'air (20) qui atteignent   surfaces de niveau (Ilia, 111b, 111c)
dans la di- et comportnt des ouvertures dans la surface in-      rection du
cote de la circonference exterieure du ferieure du dispositif (2), eten ca
quo des rainures  dispositif (2), et des secondes surfaces en pentb (23)
d'echappement de la matiere excavee sont  50    (14a, 14b, 14c) qul sont en
pente vers la bas A pratiquees dans la surface circonfhrentiolle exte-
partir des lignes de la bordure en forme d'arc du rieure dudit
disposiffl(2) et des encoches (21) qui  c6te exterieur desdites premieres
surfaces en reliant lesdites rainures (23) d'echappement de la   pente dans
le sens dudit c6te de la circonference matibre excavee at les trous d'air
(20) sont pratf-  exterieure dudit dispositif (2), et en ce qu'un gra-
qu6es dans Is surface inferieure dudit dispositif.  55  din (I 1 2) est
forme entre lesdites premibres et so- condos surfaces en pente. 6. OutD de
torrassement solon la revendication 1, caractdris en ce qu'A un point
d'intbrsection des faces de c6te et des surfaces o~te avant desdits 12 1
I1111 111111 11111 IIDI 11 1111    


