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hammer cylinder 1 descends, and then this earth and sand is moved to within
excavation pipe 9 by way of FIELD OF THE INVENTION
discharge groove 9a which is provided in device 2, and is then discharged
upwardly. The present invention relates to an excavation   5  The above
excavation tool is inserted deeper into tool for use in the excavation of
earth and sand such  the earth as excavation progresses, so that if it is
as digging of wells or the construction of foundation  damaged while in
this inserted and extended state, it piling holes and likes, according to
the preamble part  is difficult to withdraw in order to effect repairs or
to of claim 1.                                        replace parts.
Accordingly, in this type of excavation 10  tool, a high degree of
reliability is required so that no (Prior Art)
problems occur during excavation. Conventionally, such an excavation tool
such as  Summary of the Invention thatdisclosed in JP-A- 63 11789forthe
excavation of earth and sand is known.                      15      It Is
an object of the present invention to prevent This excavation tool will be
explained with refer-  damage to the excavation tool, and to increase reli-
ence to Figures 1 and 3. The rotational force of ham-  ability during use
in the earth. mer cylinder 1 and the impact force of a hammer (not  In the
construction of the present invention, a shown) driven by air pressure are
imparted to device  pair of insertion holes are placed in the bottom sur-
2. Two axle holes 2a and 2b are provided, symmetri-  20  face of the
device, which receives the rotational force cally with respect to the
center of the bottom surface  of the hammer cylinder and the Impact force
of the of device 2, in the bottom surface of device 2. Block  hammer; the
holes are placed at positions separated axles 3a and 3b are inserted in
these axle holes 2a  from thecenterofthedevice and symmetricallyabout and
2b rotatably around theiraxes. Blocks 5a and 5b,  this center as a centerof
rotation. One end of each of which have roughly semicircular forms with
roughly  25  the block axles is inserted in a freely rotatable manner the
same diameter as device 2, and into the lead end  into these insertion
holes, blocks, which have roughly surface of which a plurality of bits 4
... are set, are pro-  semicircularforms with roughly the same diameter as
vided at the lead end part of block axles 3a and 3b.  the device, and into
the lead end surface of which a Straight edge surfaces 6a and 6b are
provided on   plurality of bits are set, are provided at the lead end
blocks 5a and 5b in mutual opposition. By straight  30  part of the block
axles so that the straight edge sur- edge surfaces is meant parts which are
flat surfaces,  faces thereof, which are flat surfaces vertical with re-
vertical with respect to the lead end surface. In this  spect to the lead
end surfaces, are in mutual opposi- excavation tool, when the device 2
rotates in the dl-  tion. In the state of the excavation tool in which the
rection of excavation, the end of one of each of the  diameter is extended
by rotating the blocks about the blocks 5a and 5b projects beyond the outer
circumfer-  35  block axles, thus moving the blocks in opposite direc- ence
of device 2 by a fixed excavation amount, and  tions along radii of the
device, the distance between and at this time the straight edge surfaces 6a
and 6b  the centers of the insertion holes provided in the bot- of both
blocks are in mutual contact and are displaced  tom surface of the device
and the center of the device with respect to the center of device 2.
is set at from 0.2 to 0.3 times the diameter of the bot- Furthermore, in
this excavation tool, when de-  40  tom surface of thedevice, wherein the
ratio (d/l) of the vice 2 rotates in the direction of excavation X by
outer diameter (d) of the block axles and the distance means of hammer
cylinder 1, blocks 5a and 5b rotate  (1) between the ends of the blocks
when the diameter about block axles 3a and 3b while receiving resis-  has
been extended is set within a range of from 0.22 tance to excavation, and
one of the ends of each of  to 0.34. Accordingly, the strength of the block
axles is straight edge surfaces 6a and 6b of the blocks 5a and   45
preserved, the thickness of the parts of the device 5b projects beyond the
outer circumference of device  surrounding and supporting these blockaxles
can be 2 by a fixed amount. In addition, parts of the straight  ensured and
the strength thereof increased, damage edge surfaces 6a and 6b are in
contact, the rotation  during excavation can be prevented and reliability
of blocks 5a and 5b is stopped; in this state, blocks 5a  can be improved.
and 5b receive the rotational force of device 2, earth  so is excavated by
means of bits 4...., and in addition,  Brief Description of the Drawings
downward progress is made by means of the impact force of the hammer.
Figure l is a cross-sectional diagram of an exam- At this time, the
excavated earth and sand is   ple of a conventional excavation tool.
separated from the lead end of the excavation tool by  55  Figure 2 is a
plan view of the excavation tool expelling from air holes 8a and 8b which
are provided  shown In Figure 1 in the state in which the bottom sur- in
the bottom surface of device 2 the compressed air  face of the blocks are
retracted. which is expelled when the hammer piston within        Figure 3
is a plan view of the part shown in Figure 2    3                   EP 0
444 682 B1                 4 



2 in the extended state.                               Figure 26 is a plan
view showing the extended Figure 4 is a cross-sectional diagram of the
over-  state of the blocks of the third preferred embodiment. all
construction of the excavation tool of the first pre-  Figure 27 is a
cross-sectional view showing a ferred embodiment.
part of the blocks of the third preferred embodiment Figure 5 is a partial
cross-sectional view of the   5   in the excavation state. same part shown
in Figure 1.                           Figure 28 is a cross-sectional view
of the blocks Figure 6 Is a cross-sectional view of the portion  and block
axles of the fourth preferred embodiment. of the device shown in Figure 1
in an extended state.  Figure 29 is a plan view of the blocks and block
Figure 7 is a plan view of the bottom surface of  axles of the fourth
preferred embodiment. the device in the first preferred embodiment.  10
Figure 30 is a cross-sectional view of the blocks Figure 8 is an angled
view of the device and the  and block axles of the fifth preferred
embodiment. blocks of the first preferred embodiment.              Figure
31 is a cross-sectional view of the blocks Figure 9 is a front view of the
block of the first pre-  and block axles of the sixth preferred embodiment.
ferred embodiment                                      Figure 32 is a
cross-sectional view of the blocks Figure 10 is a cross-sectional view
showing the   15  and block axles of the seventh preferred embodi- state in
which the engaging pin is engaged with the  ment. block axle in the first
preferred embodiment.          Figure 33 Is a cross-sectional view of the
blocks Figure 11 is a plan view showing the state of the  and block axles
of the eighth preferred embodiment. first preferred embodiment in which the
blocks are     Figure 34 Is a cross-sectional view of the blocks extended.
20  and block axles of the ninth preferred embodiment. Figure 12 is a plan
view showing the state of the first preferred embodiment in which the
blocks are re-  Detailed Description of the Preferred Embodiments tracted.
Figure 13 isa cross-sectional view of the block of  Figures 4 to 21 show a
first preferred embodi- the first preferred embodiment.               25
ment of the present invention. Fundamentally, the ex- Figure 14 is a
cross-sectional view showing a   cavation tool shown in the diagrams, like
the excava- modification of of the same portion shown in Figure  tion tool
shown In Figures 1 and 3 ,has a basic con- 13.
struction such that block axles 20 are fitted, symmet- Figure 15 is a
cross-sectional diagram showing  rically with respect to the center of
device 10 and in a another modification of the same portion shown in  30
freely rotatable manner about axes, into the bottom Figure 13.
surface of device 10, which receives the impact of the Figures 16 and 17
are cross-sectional views     hammer and the rotational force of the hammer
cylin- showing in detail the contacting portions of the de-  der, blocks
22, which are roughly semicircular, have vice and the excavation pipe in
the first preferred em-  diameters roughly equal to that of device 10 and
into bodiment                                      35  the lead edge
surfaces of which are set bits 21, are Figure 18 is a side view in which a
part of the  provided at the lead edge part of block axles 20 with block of
the first preferred embodiment is shown in  straight edge surfaces 22a
thereof in opposition. The cross-section.
positions of the block axles 20 are caused to be ec- Figure 19 is a plan
view showing an outline of the  centric with respect to the center of
device 10 so that extended state of the blocks of the first preferred em-
40  when device 10 is rotated in the direction of excava- bodiment.
tion, one edge part of each of the blocks 22 protrudes Figure 20 is a plan
view showing an outline of the  beyond the outer circumference of device 10
by a blocks of Figure 19 in which they have been retracted  fixed
excavating amount, and when the diameter of to an intermediate position.
blocks 22 expands, the straight edge surfaces 22a of Figure 21 Is a plan
view showing an outline of the   45  both blocks 22 are in contact. blocks
of Figure 19 in which they have been fully re-  Hereinbelow, the main
components of the exca- tracted.
vation tool will be explained in detail. First device 10 Figure 22 is a
table thatshows rsult bythedigging  comprises largely, as shown in Figures
4 and 6, a test of the excavation tool of first preferred embodi-
small-diameter part 10A, which is provided with a ment.
50  spline groove 12 on the outer circumference thereof, Figure 23 is a
plan view showing the retracted  and a large-diameter part lOB, which is
provided with state of the blocks of the second preferred embodi-
insertion holes 11, into which block axles 20 are in- ment.
serted. On the outer circumference of large- diameter Figure 24 is a plan
view showing the extended   part I OB, a flange part 13, which engages a
fastening state of the blocks of the second preferred embodi-  55   pipe 31
which is provided on the inner circumference ment.
of the forward end of excavation pipe 30, is provided Figure 25 is a plan
view showing the retracted  in a unitary manner, and a discharge groove 14
forthe state of the blocks of the third preferred embodiment.  discharge of
excavated material in an upward direc- 3    5                   EP 0 444
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tion is formed.                                    thereof Is 1.5 to 2.5
times the outer diameter D of In addition, in the center of device 10, an
exhaust  block axles 20. Furthermore, as shown in Figures 9 hole 15a Is
formed in a axial direction. This exhaust  and 10, notches 20a, into which
engaging pin 17 is in- hole 15a is opened in the upper end of the inner di-
serted, are formed on the outer circumference of ameter part of device 10,
and compressed gas emit-   5   block axles 20. These notches 20 are
constructed by ted when the hammer piston falls flows into the open-
notching the outer circumference of block axles 20 ing thereof.
Furthermore, passage hole 15b, which  only at a position corresponding to
the angle of rota- connects to the lead end of exhaust hole 15a and ex-
tion of blocks 22; furthermore, they are basically con- tends to the
outside in a radial direction, is formed,  structed by making notches in
block axles 20 in the and air hole 15c, which extends from both ends of  10
axial direction thereof which are longer than the diam- passage hole 15b to
the lead end side of device 10,  eter a of engaging pin 17. In actuality,
notches 20a reaches the bottom surface of device 10 and has an  are set at
roughly 3 times the outer diameter of en- opening there. In addition, notch
15d, which is con-  gaging pin 17, more concretely, the size thereof is on
nected to discharge groove 14 and air hole 15c, is pro-  the level of 4-8
mm. vided between the bottom surface of device 10,  15     Each block 22 is
of an identical shape, formed where the lead end of air hole 15c is, and
the outercir-  with afan shape (in the case of this preferred embodi-
cumference thereof.                                ment, a
semicircularshape) when viewed from below; Furthermore, circumference
groove 16a, which  the radius of this fan has roughly the same value as
extends for one loop around the outer circumference  the radius of the
device 10. Blocks 22 have straight of device 10, is formed on the outer
circumference of  20  edge surfaces 22a facing each other and, moreover,
device 10, positioned near flange part 13 of device  have arc parts 22b,
forming together a rough circle. 10, and within device 10, passage hole 16b
connect-   A first inclined surface 22c, which gradually ing circumference
groove 16a and air holes 15a is pro-  slopes toward the axial direction
base end side of de- vided (see Figure 6).
vice 10 as it extends outward, is formed on the outer In addition, flow
hole 16cwhich extends to the up-  25  circumference of the lead end surface
(bottom sur- per surface of large-diameter part 1OB of device 10 is  face)
of blocks 22, and a second inclined surface 22d, formed at passage hole
15b, which is connected to  which slopes toward the axial direction base
end side discharge hole 15a, so as to relieve compression   of device 10 at
a different angle of inclination from when air hole 15c is plugged and to
Insure that ham-  that of the first inclined surface 22c, is formed on the
mer H does not stop. This flow hole 16c is, as shown   30  outer
circumference of this first inclined surface 22c. in Figure 6, positioned
on the outer side of hammer    Furthermore, when device 10 rotates in the
direc- H; this flow hole is formed so as not to be blocked by  tion of
excavation, a third inclined surface 22e, which hammer H when hammer H
descends.                   gradually slopes toward the axial direction
base end Insertion holes 11 are offset from the center of  side of device
10 as it proceeds in the direction of ro- device 10 and formed
symmetrically with respect to  35  tation, is formed at the end part of
straight edge sur- the center of device 10; more concretely, as shown in
faces 22a of blocks 22, which straight edge surfaces Figure 4, the axial
centers G thereof are provided at  project beyond the outer circumference
of device 10 positions which are offset from the center position C  (see
Figure 11). of the bottom surface of the device by a distance T    In
addition, a plurality of bits 21... comprising su- which is roughly from
0.2 to 0.3 taimes the diameter  40  perhard chips are set into the lead end
surface of B of the device 10.                                blocks 22 as
well as the first through third angled sur- In addition, block axles 20 are
inserted into inser-  faces 22c, 22d, and 22e so that the bits are vertical
tion holes 11 In a rotatable and fastened manner on  with respect to the
surfaces. an axial dirrection; furthermore, the fastening of    In this
connection, in this preferred embodiment, these block axles 20 is
accomplished by, for example,  45   a part of the bits 21... are placed in
the vicinity of the inserting a engaging pin 17 from a pin hole 18 of de-
straight edge surfaces 22a of blocks 22 and are set vice 10 while block
axles 20 are inserted In insertion  in along the straight edge surfaces
22a. Among the holes 11, and suspending the engaging pin 17 in    bits 21
in the vicinity of the straight edge surfaces, the notches 20a, which are
formed In the outer circumfer-  summits R of the bits 21 (in the present
preferred em- ence of block axles 20.                       50  bodiment,
the bits on the third angled surface 22e) Next, to explain the construction
of block axles  which are positioned further towards the outer side 20 and
blocks 22, these block axles 20 and blocks 22  than the arc part 22b of one
block 22 in the position are provided perpendicularly to each other, so
that it  In which one of the end parts of each of the blocks 22 is
acceptable to form block axles 20 and blocks 22 in  protrudes beyond the
outer circumference of device a unitary fashion, orto construct them
separately and   55   10 by a f ixed excavating amount are, as shown in
Fig- connect them by means of bolts or the like.        ure 11, positioned
to the outside of an extrapolated More concretely, as shown in Figure 9,
block   line A-B which extends along the curve of the outer axles 20 are so
formed that the length dimension L  surface of the blocks.    7
EP 0 444 682 B1                 8 The previously mentioned lead end surface
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tom surface) of block 22 comprises a level surface     Next, the
arrangement of blocks 22 will be ex- 22b, which positioned on the side of
block axles 20  plained in greater detail with reference to Figures 19 and
is perpendicular to block axles 20, a first sloping  to 21. surface 22c,
which is inclined with a downward slope   5  In the present preferred
embodiment, as shown in the direction of the outer circumference of device
in Figure 19, it is a special characteristic that the ratio 10 from the
arc-shaped ridge line of this level surface  d/l of the inner diameter (d)
of insertion holes 11 pro- 22b, and a second sloping surface 22d, which is
in-  vided in the bottom surface of device 10 for the inser- clined with a
downward slope in the direction of the  tion of block axles 20 and the
distance (1) between outer circumference of device 10 from the arc-shaped
10  the block end parts at the time of the extension of the ridge line of
this first sloping surface 22c. Moreover,  diameter of blocks 22 (the time
when one of the a step 22f is provided between the first sloping sur-
straight edge parts 22a of the blocks 22 protrudes be- face 22c and the
second sloping surface 22d(see Fig-  yond the outer circumference of device
10 by a fixed ure 18).                                           amount) is
established within a range of 0.22 to 0.34. Furthermore, in the present
preferred embodi-  15  Furthermore, in the embodiment, it is a special
char- ment, concave parts 22g, which form concavity 25,  acteristic that
the rotational angle alpha of blocks 22 which has the same center as device
10, in the center  is established within a range of from [err] with of the
opposing blocks 22 when one end part of each  respect to the center line W
of the line segment X-Y block 22 protrudes beyond the outer circumference
of  connecting the axial centers G of block axles 20. Fur- device 10 by a
fixed excavating amount, are provided   20  thermore, in the present
preferred embodiment, as between the bottom surface (lead end surface) of
the block axles 20 are provided within the range de- both blocks 22 and
straight edge surfaces 22a. This  scribed above, the positions of the
centers of the in- concavity 25 comprises, in the present embodiment,
sertion holes of block axles 20 in the bottom surface a circular bottom
part and a tapered surface which  of the device are established within a
range of (0.2- slopes as it extends upward from the bottom part;  25
0.3)x(B) from the center of the device, where B is the however, the present
embodiment is not limited to a  diameter of the bottom surface of the
device. circular shape, and the shapes shown in Figures 11     Here, the
reason that the ratio (d/1) of inner diam- and 12 would be acceptable.
eter (d) of the insertion holes 11 of block axles 20 and In this
connection, in Figure 14,a shape is shown  distance (I) between blockend
parts atthe time of the which is formed of a tapered surface alone, and in
30  extension of the diameters is set at greater than 0.22 Figure 15, a
shape is shown which has no tapered   is that if the ratio (d/l) of inner
diameter (d) of the in- surface but rather a wall which extends essentially
sertion holes 11 of block axles 20 and distance (I) be- vertically upward
from the bottom part.            tween block end parts at the time of the
extension of At the surface of the blocks 22, there are a con-  the
diameters is less than 0.22, the diameter of the tact part 22h and a pre
lowed part 221. The contact  35  block axles 20 becomes small, and the
strength of the part 22h can contact with the lower surface of device
block axles 20 is lessened, so that block axles 20 are 10, either in
extended state or non-extended state.  easily damaged. Furthermore, if the
ratio (d/I) of in- There is an angled surface 22j, the beginning edge of
ner diameter (d) of the insertion holes 11 of block which is at the same
height as contact part 22g and  axles 20 and distance (l) between block end
parts at the ending edge of which is at the same height as pre-  40  the
time of the extension of the diameters is greater lowered part 22i.
than 0.34, the strength of the block axles 20 can be Next, with regard to
the construction of excava-  increased, but as the inner diameter d of the
insertion tion pipe 30 and with reference to Figures 4 to 6, this  holes 11
increases, the thickness of the walls on the has a round- pipe form of a
size sufficient for the in-  side of device 10 decrease, the durability of
the de- sertion of device 10 therein, and fastening pipe 31 is  45  vice is
adversely affected and the life of the tool is fastened integrally to the
inner circumference of the  shortened. lead end thereof.
Furthermore, the reason that the rotational angle Aflange part 3la which is
in contactwith the lead  alpha of blocks 22 is established within a range
of end of excavation pipe 30 is provided in contact with  from [err] with
respecttothe centerlineWofthe the outer circumference of fastening pipe 31,
and the   50  line segment X-Y connecting the axial centers G of flange
part 31a is welded to the lead end of excava-  block axles 20 is that if
the rotational angle alpha of tion pipe 30 over the entire circumference
thereof by  blocks 22 is less than [err] with respect to the center means
of a welded part S. Furthermore, a notch hole  line W of the line segment
X-Y connecting the axial 31b which extends in a radial direction of
fastening  centers G of block axles 20, trouble such as the pipe 31 and
communicates the inside and outside of  55  shrinking of blocks 22 can
easily occur. In addition, If fastening pipe 31 is formed therein, and
through the  the rotational angle alpha of blocks 22 is greater than medium
of this notch hole 31 b, fastening pipe 31 and  [err] with respect to the
center line W of the line seg- excavation pipe 30 are welded together in a
unitary  ment X-Y connecting the axial centers G of block 5    9
EP 0 444 682 B1                 10 axles 20, the length m of the surfaces
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edge surfaces of blocks 22 which are in contact be-  tools A. comes short,
the overhang of the bits 21 becomes      Atthis time, by means of the
descent of the ham- large, and this can cause the bending of the neck.  mer
piston, the compressed air flows from exhaust In addition, in the present
preferred embodiment,   5   hole 15a, exits from air hole 15c, and the
excavated the reason that the positions of the centers of the in-  material
is expelled. A notched part 15d which com- sertion holes of block axles 20
in the bottom surface  municates with discharge groove 14 is formed at the
of the device are established within a range of (0.2-  lead end of air hole
15c, so that a part of the com- 0.3)x(B) from the center of the device,
where B is the  pressed air flows directly In the direction shown by
diameter of the bottom surface of the device, isas fol-  10  the arrows In
Figure 8, the expulsion of excavated lows. If the positions of the centers
are less than  material is thereby aided and the excavated material BxO.2
from the center of the device, the two block  is therefore efficiently
expelled. axles 20 will be too close to each other, so that the di-
Furthermore, in the present preferred embodi- ameters of the block axles 20
will be small. Accord-  ment, as shown in Figures 16 and 17, when the ham-
ingly, theywill be easily bendable. On the other hand,  15   mer piston
descends, a part of the compressed air if the positions of the centers are
more than [err]  passes through passage hole 16b, flows into circum- from
the center of the device, the distance between  ferential groove 16a and
discharged tothe exterior, so the outer circumference of the device and the
inser-  that the excavated material is prevented from con- tion holes 11
will be too small, and the device itselfwill  tacting the bottom surface
(contactsurface) of flange be easily damaged.                            20
part 13, and an advantage is obtained in that the de- Next, the operation
of an excavation tool with the  vice contact surface is protected. Because
the pres- above construction will be explained.              sure of flows
betweem the device 10 and block 22 As shown in Figure 4, etc., in order to
attach  purge the excavated material. blocks 22 to the bottom surface of
device 10, first,  In addition, at the time of excavation, concave block
axles 20 and blocks 22 are made unitary, then   25   parts 22f are formed
in blocks 22, and when the di- straight edge surfaces 22a are placed in a
mutually  ameter of the blocks 22 is extended, a concavity 25 opposing
fashion in insertion holes 11 of the bottom  is formed in the center
thereof, so that blocks 22 as- surface of the device 10, and block axles 20
are in-  sume a form which will cut into rock strata when dig- serted. The
engaging pin 17 is inserted into the pin  ging a hole and effective
excavation in which shaking hole 18 to engage block axles 20.
30  is rarely generated can be carried out In addition, as This assembly is
simple in that block axles 20 are  shown in Figure 11, the drive component
force Fa Inserted into insertion holes 11 of device 10 and a en-  generated
by concavity 25 is operative in a radial di- gaging pin 17 is engaged
therewith, so that two block  rection and opposes force Fb, which operates
on out- axles 20 can be suspended; therefore, operations can  er
circumference cutting tools A. Therefore, the bend- be easily achieved.
35  ing of the neck can be effectively prevented, and the In an excavation
tool such as that described   life of the tool can be extended. above, when
the hammercylinderreceivesthedriving       Furthermore, in the present
embodiment, some force and rotates in the direction shown by the arrow  of
bits 21 set into the lead end surface of blocks 22 X, device 10, block
axles 20 and blocks 22 also rotate  are positioned in the vicinity of the
straight edge sur- in a unified fashion in the same direction.   40  faces
of the blocks 22 and set into the straight edge Furthermore, when the
hammer piston installed  surfaces. In addition, among the bits 21 in the
vicinity in the hammer cylinder is operated and impacts a   of the straight
edge surfaces, the summits of the bits downwardly compressive force to
device 10, blocks  21 which are positioned further towards the outer 22 are
pressed into the earth and bits 21 excavate  side than the outer
circumference of one block 22 in earth and rock by means of rotational
force.   45  the position in which one of the end parts of each of When
blocks 22 rotate in the direction of excava-  the blocks 22 protrudes
beyond the outer circumfer- tion with the hammer cylinder and device 10,
blocks  ence of the device by a fixed excavating amount are, 22 rotate
around block axles 20 by means of the re-  as shown In Figure 11,
positioned to the outside of an sistance to excavation, one end of each of
the straight  extrapolated line A-B which extends along the curve edge
surfaces of blocks 22 protrudes beyond the out-  50  of the outer surface
of the blocks. Therefore, when ex- er circumference of device 10, and this
part functions  cavating, in the case in which a shockforce is impart- as
outer circumference cutting tool A.             ed to block 22, the force
can be borne in a radial di- Furthermore, when blocks 22 rotate, straight
rection of the device 10, and there Is an advantage in edge surfaces 22a of
each block are In contact with  that the force operating on outer
circumference cut- each other, fulfilling the function of stoppers for
rota-  55  ting tools A can be borne. Moreover, it is possible to tion for
each other, controlling the excess rotation of  cause the bits 21 along the
extrapolated line A-B to each block. By means of this function, blocks 22
re-  operate towards the outside, so that wear can be re- ceive the
rotational force of device 10 and excavate  duced, and the life of the tool
can be extended. 6    11                  EP 0 444 682 B1
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cylinder escends, the compressed air pushed out by  of excavation pipe 30,
so that if the hammer cylinder the hammer piston flows into exhaust hole
15a and is  is drawn upward, the excavation tool can be removed. expelled
from flow hole 16c by means of passage       At the time of a reduction in
diameterof blocks22 hole 15b, so that even if problems which block air hole
5   such as that above, the air hole 15c in the bottom sur- 15c, such as
the presence of sludge layers or other  face of the device is temporarily
blocked by the blocks causes, occur, the compressed air is expelled from
22 during the reduction in diameter of the blocks 22; flow hole 16c, and
therefore the operation of the pis-  however, as notch hole 15d, which
opens in the side ton does not cease, the digging operation is not af-
surface of device 10, is formed at the lead end of air fected, and the
operational efficiency can be in-  10  hole 15c, compressed air can be
expelled to the out- creased.
side through notch hole 15d. Furthermore, by expel- In addition, by means
of excavation such as that  ling compressed air onto the contact surfaces
be- above, the bottom surface of the device is reduced by  tween the device
and the blocks, excavated material means of the striking thereon, or the
length dimen-  on these contact surfaces can be effectively elimin- sion of
the device becomes shorter than it originally  15  ated, and the resistance
to the retraction of the blocks was as a result of reprocessing
attributable to the  can be eliminated. damage to the striking surface.
However, in the pres-  Furthermore, in the present embodiment, a con- ent
embodiment, the notched part 22a into which en-  tact part 22h which makes
contact with the bottom gaging pin 17 is inserted is formed longer in an
axial  surface of device 10 and the upper surface of blocks direction of
block axles 20 than the diameter of en-  20  22 is provided at the center
of blocks 22, and an pre- gaging pin 17, so that even in the case in which
the  lowered part 22i is formed at the outer circumference length dimension
of device 10 becomes short, the   of contact part 22h and one level lower
than contact shear force acting on engaging pin 17 does not be-  part 22h.
Furthermore, between contact part 22h and come large, and it is possible to
prevent the bending  pre-lowered part 22i, there is an angled surface 22J,
of engaging pin 17(see figure 9).             25  the beginning edge of
which is at the same height as Moreover, in the present embodiment, as the
contact part 22h and the ending edge of which is at construction is such
that notched part 22a is only out  the same height as pre-lowered part 22i,
so that when in the area of rotation of block axle 20, the cross-  blocks
22 are retracted and drawn up within excava- sectional loss of block axle
20 is decreased, and it is  tion pipe 30, the blocks can be easily drawn
upward possible to increase the strength of block axle 20   30  along the
angled surface, and therefore the blocks thereby.
are easily retractable and can easily enter the exca- Furthermore, in the
present embodiment, a      vation pipe. In addition, even if burrs or the
like are flange part 30 which is in contact with the lead end of  created
on contact surface 22h as a result of the im- excavation pipe 30 is
provided at the outer circumfer-  pact during excavation at the entended
state, as pre- ence of fastening pipe 31, and the flange part 30 and   35
lowered part 221 is formed one level lower than con- the lead end of the
excavation pipe 30 are welded  tact part 22h, the withdrawal of blocks 22
is not hin- along the entire circumference thereof. Furthermore,  dered,
because and the operational qualities at the notch hole 31 b, which extends
in an axial direction of  work site are improved. fastening pipe 31 and
communicates the inside and      Furthermore, in the present preferred
embodi- outside ofthe fastening pipe 31 is formed therein, and   40   ment,
a step 22f provided between a first sloping sur- through the medium of the
notch hole 31 b, the fasten-  face 22c, which is inclined with a downward
slope in ing pipe 31 and the excavation pipe 30 are welded, so  the
direction of the outer circumference of device 10 that the fastening pipe
31 and the excavation pipe 30  from the arc-shaped ridge line of the level
surface can be fastened together in a strong, unitary manner.  22b of the
block lead end, and a second sloping sur- In particular, by welding
fastening pipe 31 at the pos-  45  face 22d, which is inclined with a
downward slope in ition of notch hole 31 b, which communicates the in-  the
direction of the outer circumference of device 10 side and outside of
fastening pipe 31, a tight attach-  from the arc-shaped ridge line of the
outer side of this ment is generated at this position by means of the
first sloping surface 22c. Thus, it is possible to main- weld, and it is
possible to attach fastening pipe 31 and  tain the spacing between bits 21
which are set into excavation pipe 30 with better strength.      so  these
sloping surfaces 22c and 22d, so that it be- After the cessation of
excavation, the hammer   comes possible to use a large number of bits, and
the cylinder is rotated in the opposite direction of the di-  efficiency of
excavation can be increased. rection of rotation, but at this time each
block 22 ro-  Next, the effectof the characteristicarrangement tates in the
opposite direction of that during excava-  of the block axles in accordance
with the present pre- tion, and as shown in Figure 11, arc parts 22b, which
55  ferred embodiment will be explained. are positioned at the extreme
outer circumference of  The ratio (axial diameter ratio) (d/I) ofthe
innerdi- blocks 22, are at the same position as the bottom sur-  ameter (d)
of insertion holes 11 of block axles 20 face of device 10 or are on the
inside thereof.    which are provided in the bottom surface of device 10 7
13                  EP0444682B1                     14 and the length (I)
between biockend parts atthe time  blocks 54 each have a roughly
semicircular shape 



of the extension of the diameter of blocks 22 (when  when viewed from the
bottom surface side thereof, one end of each of the straight edge surfaces
22a of  roughly same as the first preferred embodiment. The blocks 22
projects beyond the outer circumference of  lead edge surfaces (bottom
surfaces) hereof com- device 10 by a fixed amount) was tested by the dig-
5   prise level surfaces 56, which are positioned on the ging of six-inch
wells using devices 10, block axles 20  side of block axles 20 and are
perpendicular to these and blocks 22 created according to the
specifications  block axles; surfaces 58, which slope toward the axial of
the table on Figure 22.                         direction base end side of
device 10 as they extend As is dear from the results of these tests, the
re-  from the arc-shaped ridge line of level surfaces 56 in sults of the
digging exceeded 90 meters when the ax-  10  the direction of the outer
circumference of device 10; ial diameter ratio was within a range of 0.22 -
0.34;  surfaces 60, which slope toward the axial direction outside this
range, the results were less than 50 me-  base end side of device 10 as
they extend from the ters, and problems such as the bending of the neck
outer side arc- shaped ridge line of surfaces 58 In the occurred. By
bending of the neck" is meant the bend-  direction of the outer
circumference of device 10; and ing of block axles 20 so that they are no
longer func-  15  sloping surfaces 64, which are formed at the end part
tional(see Figure 22).                             of straight edge
surfaces 62 of blocks 22 which pro- ject beyond the outer circumference of
device 10 (Second Preferred Embodiment)                      when device 10
rotates in the direction of excavation and gradually slope toward the axial
direction base Figures 23 and 24 show a second preferred em-  20  end side
of device 10 as they proceed in the direction bodiment of the present
invention. In these figures,  of rotation. The angle of inclination of
these sloping reference numeral 52 indicates a pair of blocks. These
surfaces 64 with respect to the vertical axis is set at blocks 52 each have
a roughly semicircular shape   [err] in this preferred embodiment; however,
this angle when viewed from the bottom surface side thereof,  of
inclination is not so limited, but can rather be set in roughly same as the
first preferred embodiment, and   25  accordance with the shape and size of
block 54, ro- the outer circumferences thereof are formed with arcs
tational speed of device 10, etc. with differing radii.
A plurality of bits 21... comprising superhard That is, the outer
circumferences of the blocks 52  chips are set into level surfaces 56,
surfaces 58, and comprise two arcs [err] and curves [err] which    surfaces
60 in a vertical manner with respect to the smoothly connect arcs [err].
Arcs [err] are  30  surfaces, and a plurality of bits 21... are also set
into arcs centered on point 0 with differing radii [err];  sloping surfaces
64 in a vertical manner with respect [err]. Furthermore, arc [err] is
position on the side  to the sloping surfaces 64. which projects beyond the
outer circumference of the   In an excavation tool such as that described
device when device 10 rotates in the direction of ex-  above, when device
10 is rotated in the direction of cavation; arc S2 is on the side which
does not so pro-  35  excavation, blocks 54 rotate about block axles 20,
ject.                                              and sloping surfaces 64,
which are formed at one end A plurality of bits 21... are set into the lead
end  of each of the straight edge surfaces 62 of blocks 54, surface of the
blocks 52, but the radius [err] of the outer  project beyond the outer
circumference of device 10. circumference of the part on the projecting
side is  In addition, a part of straight edge surfaces 62 are In largerthan
radius R2 of the outer circumference of the   40  contact with each other,
stopping the rotation of part on the non-projecting side, so that a
plurality of  blocks 54; In this state, blocks 54 receive the rotation-
bits 21... can be set into the part on the projecting  al force of device
10 and excavate earth by means of side.
bits 21..., and furthermore, proceed through the Accordingly, when device
10 rotates in the direc-  earth by means of the impact force of the hammer.
tion of excavation, even if the amount of work of the   45  At this time,
as shown in Figure 27, the combined parts of blocks 52 which project is
large, a plurality of  force F of the rotational counterforce and the
counter- bits 21... are set into this part, so that it is possible to
force of the Impactforce which is perpendicularto the prevent the situation
in which the bits 21 ... on the pro-  rotational counterforce acts on the
bits 21... which jecting side wear out before the bits 21 ... on the non-
are set into sloping surfaces 64 in the most inclined projecting side, and
thus to extend the life of the ex-  50   manner with respect to the
vertical axis. However, as cavation tool in comparison with conventional
exca-  these bits 21... are set into sloping surfaces 64 in a vation tools.
nearly vertical manner, the combined force F acts nearly vertically with
respect to bits 21..., as shown, (Third Preferred Embodiment)
thus damage and detachment are prevented. 55      In the first to third
preferred embodiments descri- Figures 25 to 27 show a third preferred
embodi-  bed above, the use either of a construction in which ment of the
present invention. In these diagrams, ref-  the block axles and the blocks
are formed in a unified erence numeral 54 indicates a pair of blocks. These
manner or a construction in which they are formed 8    15
EP 0 444 682 B1                16 separately and then joined is acceptable.
so that the manufacture of block 82 and block axle 84 



becomes simple. (Fourth Preferred Embodiment) (Sixth Preferred Embodiment)
Next, a fourth preferred embodiment which is   5 ideal for the case in
which the block axles and the  Figure 31 shows a sixth preferred embodiment
of blocks are formed separately and then joined togeth-  the present
invention. The sixth preferred embodi- er will be explained.
ment shown In the diagram is a modification of the Figures 28 and 29 show a
fourth preferred em-  construction of the fifth preferred embodiment in
bodimentof the present invention. In these diagrams,  10  which a tapered
hole 94 which gradually widens in the reference numeral 70 indicates an
excavation head.  direction ofthe lead end surface is formed in block 92.
This excavation head 70 comprises primarily block 72  A tapered part 98
which fits tightly into the tapered and block axle 74, which is attached to
this block 72.  hole 94 is formed at the lead end side of block axle This
block 72 has a plate form with a roughly sem-  96. icircular shape when
viewed from the top surface side  15  In accordance with the excavation
tool according thereof; a plurality of bits 21... comprising superhard  to
the present preferred embodiment, the accuracy chipsorthe like are set into
the uppersurfacethereof.  and strength of attachmentof blockaxle 96 and
block Furthermore, a screw hole 76 which communicates  92 is improved in
comparison with the case of the fifth the upper and lower surfaces of block
72 is formed in  preferred embodiment. block 72.
20 On the other hand, block axle 74 has a cylindrical  (Seventh Preferred
Embodiment) pillar shape; bits 21 are set into the lead end surface
thereof. In addition, a male screw thread 78 which   Figure 32 shows a
seventh preferred embodi- screws into screw hole 76 is formed on the lead
end  mentof the present invention. The seventh preferred outercircumference
of blockaxle 74, and a groove 80,  25  embodiment shown in the diagram is a
modification into which a pin is placed which serves the purpose  of the
construction of thefifth preferred embodiment. of preventing the removal
from the device 10, is     A hole 104 which is circular and has a depth of
formed in the base end outer circumference along this  roughly 1/3 of the
depth of block 102 is formed in the circumference.
lead end surface of block 102; a hole 106 which opens In addition,
excavation head 70 is formed by the  30  in the bottom end surface of block
102, has the same insertion of block axle 74 into screw hole 76 of block
axis as hole 104 and a smaller diameter than hole 104 72 and the screwing
of male screw thread 78 formed  is formed below hole 104. on the lead end
outer circumference of block axle 74  Block axle 108, which is joined to
block 102, com- into this screw hole 76.                         prises
axle part 112, which has a cylindrical pillar In accordance with an
excavation tool such as  35  shape and a groove 110 formed in the base end
outer that described above, excavation head 70 is formed  circumference
thereof, and head part 114, which is with a dismemberable construction
comprising block  formed at the lead end part of axle part 112 and has 72
and block axle 74 which is attached to block 72 by  a larger diameter than
axle part 112. being screwed thereinto; therefore, when excavation  Block
102 is affixed by the Insertion of axle part head 70 is manufactured, it is
possible to manufac-  40  112 of block axle 108 into hole 106 and the
fitting of ture block72 and blockaxle 74separately. According-  head part
114 of block axle 108 into hole 104 of block ly, the difficulties which
arise in the manufacture of a  102. conventional excavation part which is
formed with   In accordance with the excavation tool of the only one part
are solved, so that the production cost  present invention, block 102 is
sandwiched between of the excavation tool can be held down as a result.  45
head part 114 of block axle 108 and the bottom sur- face of device 10, so
that there is no need to form (Fifth Preferred Embodiment)
screw threads of the type of the fourth preferred em- bodiment between the
axle part 112 of the block axle Figure 31 shows a fifth preferred
embodimentof  108 and hole 104 of block 102, nor is there a need to the
present invention. The fifth preferred embodi-  50  conduct manufacture by
using tight fitting of the type ment shown in the diagram is a modification
of the  of the fifth preferred embodiment. construction of the fourth
preferred embodiment in which block 82 and block axle 84 are joined by
being  (Eighth Preferred Embodiment) tightly fitted together. In accordance
with the excavation tool according  55  Figure 33 shows an eighth preferred
embodiment to the present preferred embodiment, it Is not neces-  of the
present invention. The excavation tool shown sary to form screw threads on
block 82 and block axle  in the diagram comprises block 102 and block axle
84 as in the case of the fourth preferred embodiment,  120, as in the case
of the seventh preferred embodi- 9    17                  EP 0 444 682 B1
18 ment.                                              rock, and so a low
resistance to wear is permissible. 



Block axle 120 comprises axle part 124, which   Furthermore, the block
axles have a simple shape in has a screw thread 122 formed on the base end
outer  comparison with the blocks, so that poor machine- circumference
thereof and is inserted in a freely slid-  manufacturability is also
acceptable. However, as the ing manner into hole 106 of block 102, and head
part   5   block axles are repeatedly deformed by excavation, 126, which is
formed at the lead end part of axle part  a high fatigue strength is
necessary. Accordingly, in 124, has a largerdiameterthan axle part 124,
andfits  the blocks, in order to achieve ideal resistance to in a freely
sliding manner into hole 104 of block 102.  wear, hardened, tempered
materials are generally Axle part 124 of block axle 120 is inserted
used, and in the block axles, in order to raise fatigue through hole 106 of
block 102, and head part 126 of  10  strength, it is preferable to use
surface-hardened ma- block axle 120 is fitted into hole 104 of block 102.
Fur-  terials in which the surface alone has been hardened thermore, axle
part 124 is attached by screwing    by means of a carburizing process or
the like. screw part 122 into screw hole 128, which is formed    For
example, the blocks are formed by steel in the bottom surface of device 10;
when device 10 is  which contains nickel, chromium, molybdenum, and rotated
in the direction of excavation, block 102 ro-  15  has a high carbon
content and subjecting this to a tates about block axle 120 and protrudes
by a fixed  hardening and temperizing process, and the block amount beyond
the outercircumference of device 10.  axles are formed by steel which
contains nickel, chro- In this preferred embodiment, block axle 120 is
mium, molybdenum, and has a low carbon content screwed tightly into device
10, so that no shaking oc-  and subjecting this to carburization. curs in
block axle 120 or block 102.          20 (Ninth Preferred Embodiment)
Claims Figure 34 shows an ninth preferred embodiment   1. An excavation
tool, having of the present invention. In the excavation tool shown   25  a
pair of insertion holes (11) placed in a bottom in the diagram, a hole 132
which does not extend to    surface of a device (10), which receives an im-
the lead end surface of block 130 is formed in the     pact force of a
hammer and a rotational force of base end surface of block 130, and the
lead end part   a hammer cylinder, at positions separated in a ra- of block
axle 136, which has a cylindrical pillar form  dial direction from a center
of said device and and on the base end outer circumference of which is  30
symmetrical around said center as a center of ro- formed male screw thread
134, is inserted into hole   tation; 132. A groove 138 is formed along the
circumference    a pair of block axles (20), one end of each of of this
lead end part, and a pin 140 is inserted joiningly  which is freely
rotatably inserted into one of said through a pin hole formed In block 130
into this groove  insertion holes; 138. Thus block 130 Is prevented from
detaching from   35  a pair of blocks (22), which have a roughly semi-
block axle 136 by means of pin 140, and block 130 is   circular shape with
a diameter roughly equal to made rotatable about block axle 136.
that of said device, into lead end surfaces of In the excavation tool
according to the present    which are set bits (21), and which have
straight preferred embodiment, block axle 136 is not exposed    edge
surfaces (22a) which are flatsurfaces vert- on the lead end surface of
block 130, so that wear as   40  ical with respect to said lead end
surfaces, pro- a result of contact with excavated material can be pre-
vided at another end of said block axles (20) and vented.
with said straight edge surfaces in mutual oppo- In the excavation tools of
the fourth and ninth pre-  sition; ferred embodiments above, the blocks and
block         In an extended diameter state of which said axles are formed
as separate parts. By precisely  45   blocks (22) are moved in opposite
directions combining the materials which comprise these parts,    along a
radius of said device by means of rotating it is possible to increase the
dependability of the tool.  said blocks (22) around said block axles (20);
and The following are examples of the qualities re-    in which a distance
between centers of said in- quired for the blocks.
sertion holes (11) provided in said bottom sur- (1) They should not wear
down quickly as a result  50  face of said device (10) and said centerof
said de- of contact with rock layers in the earth (resis-   vice is set at
from 0.2 times a diameter of said tance to wear).- -
bottom surface of said device to 0.3 times there- (2) As it is necessary to
form a number of holes   of, for the setting of the bits, they should be
ma-    characterized in that chine-manufactureable (machine manufactur-  55
a ratio (d/l) between an inner diameter (d) of said ability).
insertion holes (11) provided in said bottom sur- In contrast, in
comparison with the blocks them-   face of said device (10) and a distance
(1) be- selves, the block axles rarely come into contact with  tween block
ends in said extended diameter state 10    17                  EP0444682B1
18 ment.                                              rock, and so a low
resistance to wear is permissible. Block axle 120 comprises axle part 124,
which   Furthermore, the block axles have a simple shape in has a screw
thread 122 formed on the base end outer  comparison with the blocks, so
that poor machine- 



circumference thereof and is inserted in a freely slid-  manufacturability
is also acceptable. However, as the ing manner into hole 106 of block 102,
and head part   5   block axles are repeatedly deformed by excavation, 126,
which is formed at the lead end part of axle part  a high fatigue strength
is necessary. Accordingly, in 124, has a larger diameter than axle part
124, and fits  the blocks, in order to achieve ideal resistance to in a
freely sliding manner into hole 104 of block 102.  wear, hardened, tempered
materials are generally Axle part 124 of block axle 120 is inserted
used, and in the block axles, in order to raise fatigue through hole 106 of
block 102, and head part 126 of  10  strength, it Is preferable to use
surface-hardened ma- block axle 120 Is fitted into hole 104 of block 102.
Fur-  terials in which the surface alone has been hardened thermore, axle
part 124 is attached by screwing    by means of a carburizing process or
the like. screw part 122 into screw hole 128, which is formed    For
example, the blocks are formed by steel in the bottom surface of device 10;
when device 10 is  which contains nickel, chromium, molybdenum, and rotated
in the direction of excavation, block 102 ro-  15  has a high carbon
content and subjecting this to a tates about block axle 120 and protrudes
by a fixed  hardening and temperizing process, and the block amount beyond
the outer circumference of device 10.  axles are formed by steel which
contains nickel, chro- In this preferred embodiment, block axle 120 is
mium, molybdenum, and has a low carbon content screwed tightly into device
10, so that no shaking oc-  and subjecting this to carburization. curs in
block axle 120 or block 102.          20 (Ninth Preferred Embodiment)
Claims Figure 34 shows an ninth preferred embodiment   1. An excavation
tool, having of the present invention. In the excavation tool shown   25  a
pair of Insertion holes (11) placed in a bottom y   in the diagram, a hole
132 which does not extend to    surface of a device (10), which receives an
Im- the lead end surface of block 130 Is formed in the     pact force of a
hammer and a rotational force of base end surface of block 130, and the
lead end part  a hammer cylinder, at positions separated in a ra- of block
axle 136, which has a cylindrical pillar form  dial direction from a center
of said device and and on the base end outer circumference of which is  30
symmetrical around said center as a center of ro- formed male screw thread
134, is inserted into hole   tation; 132. A groove 138 is formed along the
circumference   a pair of block axles (20), one end of each of ofthis lead
end part and a pin 140 is inserted joiningly  which is freely rotatably
inserted into one of said through spin hole formed in block130
intothisgroove     insertion holes; 138. Thus block 130 is
preventedfromdetachingfrom   35  a pair of blocks (22), which have a
roughly semi- block axle 136 by means of pin 140, and block 130 is
circular shape with a diameter roughly equal to made rotatable about block
axle 136.                  that of said device, into lead end surfaces of
In the excavation tool according to the present    which are set bits (21),
and which have straight preferred embodiment, block axle 136 is not exposed
edge surfaces (22a) which are flat surfaces vert- on the lead end surface
of block 130, so that wear as   40  ical with respect to said lead end
surfaces, pro- a result of contact with excavated material can be pre-
vided at another end of said block axles (20) and vented.
with said straight edge surfaces in mutual oppo- In the excavation tools of
the fourth and ninth pre-  sition; ferred embodiments above, the blocks and
block        in an extended diameter state of which said axles are formed
as separate parts. By precisely  45    blocks (22) are moved in opposite
directions combining the materials which comprise these parts,   along a
radius of said device by means of rotating it is possible to increase the
dependability of the tool.  said blocks (22) around said blockaxles (20);
and The following are examples of the qualities re-    in which a distance
between centers of said in- quired for the blocks.
sertion holes (11) provided in said bottom sur- (1) They should notweardown
quickly as a result  50  face of said device (10) and said centerof said
de- of contact with rock layers in the earth (resis-   vice is set at from
0.2 times a diameter of said tance to wear).
bottom surface of said device to 0.3 times there- (2) As it is necessary to
form a number of holes   of, for the setting of the bits, they should be
ma-    characterized In that chine-manufactureable (machine manufactur-  55
a ratio (d/I) between an inner diameter (d) of said ability).
insertion holes (11) provided in said bottom sur- In contrast, in
comparison with the blocks them-   face of said device (10) and a distance
(1) be- selves, the block axles rarely come into contact with  tween block
ends in said extended diameter state 10    19                  EP 0 444 682
B1                  20 is set within a range of from 0.22 to 0.34.      9.
An excavation tool in accordance with claim 8, characterized in that a
sloping surface which is 2. An excavation tool in accordance with claim 1,
in   inclined with respect to both said part of said sur- which a length
dimension of said block axles (20)   face of said blocks on the side of
said device is setwithin a range offrom 1.5timesan outerdi-   5  which
overlaps said device and said part which 



ameter of said block axles to 2.5 times thereof.    does not overlap is
provided between these parts. 3. An excavation tool in accordance with
claim 1 or 2,                                               10. An
excavation tool according to at least one of characterized in that a
rotational angle (a) of  io  claims 1 to 9, said blocks ((22) is set within
a range of from 10  characterized in that some of said bits (21) are
degrees to 35 degrees with respect to a line seg-   positioned in the lead
surfaces of said blocks vi- ment perpendicular to a line segment connecting
cinity of said straight edge surfaces and along centers of said block axles
at a center thereof.    said straight edge surfaces, and summits of bits 15
positioned in the vicinity of said straight edge sur- 4. An excavation tool
according to one of claims 1      faces in a part which does not overlap in
said ex- to 3,                                               tended
diameter state are positioned to the out- characterized in that sloping
surfaces (22c, 22d)   side of an extrapolated line which extends along are
provided inclined with respect to said straight  a curve of an arc of an
outer surface of a block edge surfaces and said lead end surfaces at an
20  opposite to that of said bits. intersection part of said straight edge
surfaces and said lead end surfaces, and some of said bits  11. An
excavation tool according to one of claims 1 (21) are set into said sloping
surfaces (22c, 22d)  to 10, vertically with respect to said sloping
surfaces.   characterized in that semicircular indented parts 25
indented in a same side of each of said blocks are 5. An excavation tool
according to one of claims 1      provided In said lead end surfaces of
said blocks, to 4,                                               and said
Indented part of each block is positioned characterized in that the outer
circumference of    at such a position that said indented part is offset
said blocks (22) comprises a cylindrical surface    from a centerof a
semicircle formed by said block with a diameter roughly equal to that of
said de-  30  at a distance roughly equal to a distance of radial vice
(10), and a cylindrical surface with a greater  movement of said block as a
result of an exten- diameter; said cylindrical surface with a greater
sion of said diameter. diameter is provided within such a range that It
does not overlap said device in said extended di-  12. An excavation tool
according to one of claims 1 ameter state of said blocks.                35
to 11, characterized In that 6. An excavation tool according to one of
claims 1      said lead end surfaces of said blocks (22) are pro- to 5,
vided with: characterized in that said block axles (20) and     a level
surface, which is positioned near the block said blocks (22) are joined in
a separable manner.  40  axles (22) and is perpendicular to said block
axles; 7. An excavation tool in accordance with claim 6,       a first
sloping surface, which is downwardly in- characterized in that said block
axles (20) and     clined in a direction of an outer circumference said
blocks (22) are formed of differing materials.  side of said device from an
arc-shaped ridge of 45      said level surface; and 8. An excavation tool
according to one of claims 1      a second sloping surface, which is
downwardly to 7,                                               inclined in
a direction of an outer circumference characterized in that in a surface of
said blocks   sideofsaiddevicefroman arc-shaped ridge of an (22) on the
side of said device (10), a part of said  outer side of said first sloping
surface, and a dif- surface which projects beyond an outer circum-   50
ference in level is provided between said first ference of said device (10)
and does not overlap    sloping surface and said second sloping surface.
said bottom surface of said device in said extend- ed diameter state of
said blocks (22) is separated further from said device than a part of said
sur-  Patentansprrlche face which overlaps said bottom surface of said  55
device in said extended diameter state of said   1. Ausschachtwerkzeug mit
blocks.                                             einem Paar
Elnsetzichern (11), die in einer Bo- denfliche einer Vorrichtung (10)
gelegen sind, 11 1 lilI111 111111 11111 111111 *   C   L   N   S   *    21
EP 0 444 682 B1                 22 welche sine StoSkraft sines Hammers und
sine    4. Ausschachtwerkzeug nach einem der AnspOche Rotationskraft sines
Hammerzylinders auf-          I bis 3, nimmt,wobel die Einsetzlocheran
Orten gelegen      dadurch gekennzelchnet, 



sind, die in radialer Richtung von einem Zentrum   dal geneigte Fifchen
(22c, 22d) vorgesehen und der Vorrichtung beabstandet und symmetrisch   s
bezaglich der geraden Kantenflachen und der urn das Zentrum als
Rotationszentrum gelegen       vorderen Endflichen an sinem Verschneidungs-
sind;                                              abschnitt der geraden
Kantenflichen und der einem Paar von Blockachsen (20), deren Jeweils
vorderen Endflichen geneigt sind, und eines  Ends  frei drehbar in  sines
der           dal einige der Schneldstfckchen (21) in die ge- Einsetzl6cher
eingesetzt ist               10      neigten Flfchen (22c, 22d) bezuiglich
der geneig- einem Pear von Bl8cken (22), die sine ungefahr     ten Flfichen
vertikal eingesetzt sind. halbkreisf6rmige Gestalt mit einem Durchmesser
aufweisen, dergleich dem DurchmesserderVor-     5. Ausschachtwerkzeug
nacheinemderAnspruche richtung Ist, wobei in deren vordere Flichen       I
bis 4, Schneidstuckchen (21) eingesetzt sind, und die  15  dadurch
gekennzelchnet, gerade Kantbnflachen (22a) aufweisen, welche       daS
derAu~enumfang der Blocke (22) sine zylin- ebene Flichen sind, die
bezuglich der vorderen     drische Oberfifiche mit einem Durchmesser, wel-
Endflfchen vertikal gelegen sind, wobel die        cherungefahrgleich dem
derVorrichtung (10) ist, Blocke an einem anderen Ends der Blockachsen
und sine zylindrische Oberflfche mit einem gro- (20) vorgesehen sind und
mit den geraden Kan-  20  Beron Durchmesser aufweist; wobei die zyiindri-
tenflichen einander gegeniberliegen;               ache Oberflfche mit
einem gr8Beren Durchmes- wobei in sinem Zustand des Ausschachtwerk-
ser innerhalb sines solchen Bereiches vorgese- zeugs mit vergrO8ertem
Durchmesser die Blocke      hen ist, daB sie die Vorrichtung im Zustand mit
(22) in entgegengesetzten Richtungen entlang       vergrlSertem
Durchmesser der Bl8cke nicht sinem Radius derVorrichtung durch Rotation der
25  Oberlappt. Blocke (22) um die Blockachsen (20) bewegt wer- den; und
6. Ausschachtwerkzeug nach einern derAnspruche bel welchem sin Abstand
zwlschen den Zentren       I bis 5, derEinsetzlocher(11), die in
derBodenfliche der    dadurch gekennzelchnot, Vorrichtung (10) vorgesehen
sind, und dem Zen-  3o  dmal die Blockachsen (20), und die Blocke (22) in
trum derVorrichtung so festgelegt !st, da ser von  separierbarer Weise
miteinander verbunden 0,2 mal sinem Durchmesser der Bodenfliche der
sind. Vorrichtung bis 0,3 mal diesem Durchmesser entspricht,
7. Ausschachtwerkzeug nach Anspruch 6, dadurch gekennzelchnet,
35      dadurch gekennzelchnht, daB sin Verhaltnis (dll) zwischen einem
inneren    dal die Blockachsen (20) und die Blocke (22) aus Durchmesser (d)
der Einsetzlocher (11), welche     unterschledlichen Materialien gebildet
sind. In derBodenfliche derVorrichtung (10) vorgese- hen sind, und einem
Abstand (1) zwIschen        S. Ausschachtwerkzeug nach einem derAnsprOche
Blockenden in dem Zustand mit ausgefahrenem   4o   1 bis 7, Durchmesser in
einem Bereich von 0,22 bis 0,34     dadurch gekennzelchnet, festgelegt ist.
dal in einer Flfche der BlOcke (22) auf der Seits derVorrichtung (10) sin
Tell der Flfche, der Ober 2. Ausschachtwerkzeug nach Anspruch 1, bei wel-
olnen luSeren Umfang der Vorrichtung (10) hin- chem sine LfAngendimension
der Blockachsen   45    aussteht, und die Bodenfliche der Vorrichtung (20)
Im Bereich von 1,5 mal einem AuBendurch-      im Zustand mit vergrOgertsm
Durchmesser der messer der Blockachsen bis 2,5 mal diesem          Blocks
(22) nicht Oberlappt, weiter von der Vor- Durchmesser festgelegt lit.
richtung beabstandet ist als sin Tell der Flache, welche die Bodenfliche
der Vorrichtung im Zu- 3. Ausschachtwerkzeug nach Anspruch I oder 2,   50
stand mitvergrOSertem Durchmesser der Blocke dadurch gekennzelchnet,
Oberlappt. daB sin Rotationswinkel (a) der Blocke (22) in- nerhalb sines
Bereiches von 100 bis 350 bezflg-  9. Ausschachtwerkzeug nach Anspruch 8,
lich sines Liniensegmentes festgelegt let, wel-    dadurch gokennzeichnet,
ches in einem Zentrum davon rechtwinldig zu ei-  u5  daB sine geneigtb
FlAche, welche sowohl bezflg- nem die Zentren der Blockachsen verbindenden
lich des Tells der Fliche der Blocke auf der Seite Liniensegment gelegen
ist.                         der Vorrichtung, welcher die Vorrichtung
(iber- lappt, als auch des Tells, welcher nicht Oberlappt, 12 1   1111111
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24 geneigt let, zwiechen diesen Teilen vorgesehen           une pair de
trous d'insertion (11) mena- ist.
ges dans une surface infhrleure d'un dispositif 



(10), lequel regoit une force d'impact appliquee 10. Ausschachtwerkzeug
nach zumindest einem der        par un marteau ainsi qu'une force de
rotation pro- AnsprOche 1 bis 9,                         5       venant
d'un vOrin A marteau, en des emplace- dadurch gekennzeIchnet,
ments sipares selon une direction radiale depuis da einige der
Schneidstfckchen (21) in den vor-    un centre dudit dispositif et
symetrique autour deren Flichen dir Blocke in der Nahe der gera-     dudit
centre pris commi centre de rotation, den Kantenflichen und entlang der
geraden                une palmr d'axes de bloc (20), une extrA-
Kantenflachen angeordnet sind, und daB Gipfel  vo  mite de chacun desquels
Atant inseree avec fa- der Schneidstflckchen, die in der Nihe der gera-
culte de rotation ibre dans I'un desdits trous d&in- den Kantenflfichen in
einem Tell gelegen sind,     sertion, welcher im Zustand mitvergr8iertem
Durchmes-             une pair de blocs (22) qui possedent une ser nicht
Oberlappt, zur Aulenselte einer extra-   forme quasi semi-circulalre avec
un diametre pollerten Linie gelegen sind, welche elch entlang   15
quasiment Agal A celul dudit dispositif, dans lea einer Kurve iines Bogens
von einerAuaenflIache     surfaces d'extremiti d'attaque desquels sont in-
eines Blocks erstreckt, die jener der Schneid-     serees des meches (21)
et qui comportent des stflckohen gegenfibergelegen let.
surfaces de bord lineaires (22a) qui sont des sur- faces planes verticales
par rapport auxdites sur- 11. Ausschachtwerkzeug nach einemderAnspruche
20    faces d extremit6 d'attaque, disposies a une au- 1 bis 10,
tre extrdmitd desdits axes de bloc (20) et qui so dadurch gokennzeichnot,
trouvent en opposition mutuelle avec lesdites daB halbkreisformig
eingekerbtb Teile, die auf     surfaces de bord lineaires, derselben Stei
eines jeden der Blocke einge-             dane un Atat de diamtre Atendu
desquels kerbt sind, in den vorderen Endflichen der  25     lesdits blocs
(22) sont dhplaces dans des direc- Blocke vorgesehen sind, und daB der
eingekerb-     tions opposees suivant un rayon dudit dispositif te Teill
eines jeden Blocks an einerderartigen Po-  sous l'effet de la rotation
desdits blocs (22) au- sition gelegen ist, daldereilngekerbte Tell von ei-
tour desdits axes de bloc (20), et nem Zentrum eines von dem Block
geformten               dans lesquels une distance separant lea
Halbkreilses in einem Abstand versetzt ast, wel-  30  centres desdits trous
d'insertion (11) mhnages cher ungefihr gleich dem Abstand der Radialbe-
dans ladite surface inferleure dudit dispositif (10) wegung des Blocks als
Ergebnis elner Vergr8li9-    et ledit centre dudit dispositif est Atablie
de 0,2 K>     rung des Durchmessers entspricht                    fois le
diamitre di ladite surface Inferieure dudit dispositif A 0,3 tbis celuI-cl,
12. Ausschachtwerkzeug nach einemderAnsprfche   35          caracteris en
co que I bis 11,                                                un rapport
(dIl) entre un diametre interne dadurch gekennzeichnet, dal
(d) desdits trous d'insertion (11) menages dans die vorderen Endflachen der
Blocke (22) verse-     ladite surface infereure dudit dispositif (10) et
hen sind mit:                                      une distance (1)
sdparant lea extrhmlths de bloc einer Niveauflache, welche in der Nahe der
40     dudit Atat de diametre Atendu est Atablie pour Blockachsen (22)
gelegen und rechtwlnkllg zu       Mtr comprIse dans un Intervalle allant de
0,22 a din Blockachsen let;                               0,34. einer
ersten geneigtbn Flache, die in einer Rich- tung einer AuSenumfangaseite
der Vorrichtung    2. Outil d'excavatbon selon la revendication 1, dans von
einem bogenfdrmigen Grat der Niveauflache   45  loquel une longueur
dimensionnelle desdits axes nach unten geneigt let; und
de bloc (20) est Atablie pour etre comprise dans einerzweitn geneigten
Flache, die in einer Rich-  un intervalle sIlent de 1,5 fois un diametre
exter- tung elner Aulenumfangsselti der Vorrichtung       ne desdits axes
de bloc A 2,5 fois celul-ci. von einem bogenformigen Grat einerAulenseibt
der ersan geneigtin Fliche nach unten genelgt  5o  3. Outil d'excavation
selon la revendication I ou 2, aet, und wobel ein Hohenuntbrschled zwischen
caracterisA en ce qu'un angle de rotation (a) des- der ersten geniigten
Flache und der zweiten ge-    dits blocs (22) est Atabli pour etre compris
dans neigten Flfiche vorgesehen ist.                    un intervalle
allant de 10 degris A 35 degris par rapport A un segment linhaire
perpendiculaire A 55      un segment lineaire reliant lea centres desdits
Revendicatlons                                        axes de bloc A un
centre de celui-ci. 1. Outil d'excavation comportant:                  4.
Outil d'excavation selon l'une quelconque des 13    _- I li!1 liii 1 IIIJI
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revendications I A 3, caracterise en co quo des    d'attaque desdits blocs
au voisinage deadites surfaces en pento (22c, 22d) sont menagess
surfaces de bord lineaires et le long de celles-ci, 



pour etre Inclinhes par rapport auxdibts surfaces  les parties de pointo
des miches etant position- de bord lineaires et auxdites surfaces
d'extremite  nees au volsinage desditos surfaces de bord li- d'attaque au
niveau d'une partle d'lntorsection   5  nhaires dans une partle qui ne
vient pas on che- desdites surfaces de bord lin6alres et desdites
vauchement dans ledit 6tat de diambtre htendu surfaces d'extremite
d'attaque, coertaines deadi-  etant positionnees A i'extlrieurd'une ligne
extra- tos meches (21) 6tant ins6rhes dans leadites sur-  polde quil s'Aend
suivant uno courbe d'un arc faces en penbo (22c, 22d) verticalement par
rap-   d'une surface ext6rieure d'un bloc opposee a cel- port auxdibts
surfaces en penbe.            o      le desditos meches. 5. Outil
d'excavation solon lune quolconque des    11. Outil d'excavation solon
l'une quelconque des revendications I A 4, caractrids en ce quo la cir-
revendicatlons I A 10, caracterlse en ce quo des conference oxterne desdits
blocs (22) comprend     parties seml-circulaires indentees, indenteos sur
une surface cylindrique presentant un diametre  va  un mime cote de chacun
desdits blocs, sont dis- sensiblement Agal A celui dudit dispositif (10) et
poshes dans lesdites surfaces d'extremite d'atta- une surface cylindrique
presentant un dlametre     quo desdits blocs, et en ce que ladite partie
in- plus grand, ladito surface cylindrique presentant  dentee de chaque
bloc est positionnee A un sm- un diamntre plus grand etant mhnaghe dans un
placement bol quo ladio partie indentes soilt dA- intorvalle tol qu'elle no
chevauche pas ledit dis-  20  caleod'un centred'un demi-corcleforme
parledit positif dans ledit 6tat de diambtre etendu desdits  bloc A une
distance quasiment egale a collo d'un blocs.
deplacement radial dudit bloc comme un sffet d'une extonslon dudit
diametre. 6. Outil d'excavation solon l'une quelconque des revendications 1
A 5, caracterise en ce quo les-  25  12. Outil d'excavation solon l'une
quelconque des dits axes de bloc (20) et lesdits blocs (22) sont
revendicatlions 1 A 11, caracterisA en ce quo reunis de maniere A pouvoir
Stre separes.               Ioadits surfaces d'extremite d'attaque desdits
blocs (22) sont constituhes de: 7. Outil d'excavation solon la
revendication 6, ca-         une surface plane qui est positionnee au
racterise en ce quo lesdits axes de bloc (20) et  30  voisinagedesaxesdo
bloc(22) etquileurestper- lesadits blocs (22) sont constitues de materiaux
pendiculairo, differents.                                              une
premiere surface en penlo qui est in- dcline de maniere descendantb dans
une direc- S. Outil d'excavation solon l'une quelconque des       tion d'un
o~th de circonference externe dudit dis- revendications I A 7, caracterise
en ce quo dans   35  positif en partant d'une arie en forms d'arc de une
surface desdits blocs (22) disposoe sur le     ladibe surface plane, et
o~th duditdispositif (10), une partis de ladit sur-      une seconde
surface en pente qui eet in- face qui depasse d'une circonference externe
du-   clin6e de maniere descendants dsns une direc- dit dispositif (10) et
ne chevauche pas ladito sur-  tion d'un colA de circonference extorne dudit
dis- face inferioure dudit dispositif dans ledit 6tat de   40  positif en
partant d'une ario en forms d'arc d'un diamotre Aendu dosdits blocs (22)
est separee     cth externe de ladilo premiere surface en penlo, plus
grandementdudit dispositif qu'une partie de   une difference de niveau tant
menagee entre la- ladilo surface qui chevauche ladito surface infe-  die
premlere surface en pents et ladite seconde rieure dudit dispositif dans
ledit htat de diametre  surface on penIs. Atendu desdits blocs.
45 9. Outil d'excavation selon la rovendlcation 8, ca- raclrish en ce
qu'une surfacoen pento qui est In- dmin6 par rapport A laditb partie de
ladite surface desdits blocs sur le coth dudit dispositif qui vient  5o en
chevauchement dud it dispositif et A ladite par- t11 qui no vient pas en
chevauchement ost mena- ges entre ces parties. 10. Outil d'excavation solon
l'une au moins des re-  5s vendications 1 A 9, caracterise en co quo
cortaines desdites meches (21) sont positionnosa dans lea surfaces 14 1
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