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ABSTRACT OF THE DISCLOSURE

A drilling and/or chiselling tool comprises a shaft and a cylindrical insertion
end connected with the shaft, with at least one elongated recess, open
toward the outer surface of and toward the free end of the insertion end .
A collar is disposed between the shaft and the insertion end and extends

at least partially around the tool and projects at least radially outwardly of

the shaft and of the insertion end. The cylindrical insertion end has a
diameter not less than 18 mm and preferably larger than 22 mm. The at
least one recess has a cross-sectional area, extending perpendicularly to
the axis of the tool, and expands toward the outer surface and is provided
essentially in the form of an arc of a circle. A tool chuck of a drilling
and/or chiselling device, matched to the insertion end, is provided to

receive the insertion end of the tool.
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FIELD OF INVENTION
The invention relates to a drilling and/or chiselling tool with a shaft having a
cylindrical insertion and with at least one elongated recess open on the outer
surface and free end of the insertion end. A collar is located on the shaft extending
at least partially around and radially outwardly of the shaft and insertion end. The
invention also relates to a tool chuck or holder of the device for a tool, constructed

in accordance with the invention.
BACKGROUND OF THE INVENTION

Drilling and/or chiselling devices, which have a pneumatic or a hydraulic drive
are generally used to produce deep boreholes in rock. The drilling and/or chiselling
tools, which are used in connection with these devices, have, for example, a
hexagonally shaped insertion end for a correspondingly shaped tool chuck of the
drilling and/or chiselling device. Tools are also known that have an insertion end
with a plurality of oblong grooves. The grooves have an approximately trapezoidal
cross-section and interact, in the tool chuck of the drilling and/or chiselling device,
with strip-shaped rotationally locking bodies, which extend axially and are formed
on the inner wall of the tool chuck. The axial locking of these known drilling and/or
chiselling tools is accomplished by means of a shackle affixed to the device, which
can be pivoted and engages a collar or the like provided on the drilling and/or

chiselling tool.
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For the production of deep boreholes in rock, the drilling and/or chiselling
tools are subjected to high torques, which lead to increased wear, particularly in the
region of the rotationally locking grooves or rotationally locking surfaces of the tool
and the rotational catches of the tool chuck or holder of the drilling and/or chiselling
device. The wear Is increased further by the abrasive products formed during

drilling and/or chiselling.

BRIEF SUMMARY OF THE INVENTION

Therefore, it is the object of the present invention to eliminate these disadvantages
in the state of the art and to create a drilling and/or chiselling tool with an improved
service life. In this connection, the drilling and/or chiselling tool is also intended to
be used in conjunction with electrically operated drilling and/or chiselling devices
with an electropneumatic striking mechanism. Furthermore, for a drilling and/or
chiselling device, a tool chuck or holder, which exhibits less susceptibility to wear,

IS to be developed.

These tasks are accomplished with a drilling and/or chiselling tool where the
insertion end of the tool has a diameter of at least 18mm and the recess in the
insertion end has the form of a divided or partial circle. Advantageous variations of
the invention and/or preferred examples are set forth in the dependent claims. A
tool chuck or holder of a drilling and/or chiselling device, matched to the inventive
drilling and/or chiselling tool, is also set forth in the dependent claims. The inventive

drilling and/or chiselling tool comprises a shaft with a cylindrical insertion end having

9.
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at least one axially elongated recess, which is open towards the outer surface and
towards the free end of the insertion end. A collar is disposed between the shaft
and the Insertion end and extends at least partially around the tool and projects
radially outwardly, at least partially beyond the shaft and the insertion end. The
cylindrical insertion end has a diameter, which is equal to or larger than 18 mm and
preferably larger than 22 mm. The at least one recess has a cross-sectional area,
which extends perpendicularly to the center axis of the tool, which expands towards
the outer surface of the insertion end and has the form of a divided circle or arc of

a circle.

For the given large diameters of the insertion end, the drilling and/or
chiselling tools of the state of the art usually have an insertion end, which is
constructed as a hexagon and, at the transition to the shaft, have a revolving
annular collar. On the other hand, the inventive drilling and/or chiselling tool starts
out from an insertion end, which is essentially cylindrical and has at least one
recess, which extends in the axial direction and is open towards the free end and
towards the periphery. For reasons of symmetry and for a better introduction of
force, the at least one recess has a cross-section surface perpendicular to the
center axis and is essentially formed In the shape of an arc. The at least one
recess serves as a rotationally locking groove. In connection with a correspondingly
formed rotationally locking body in a tool chuck or holder of a drilling and/or
chiselling device, the rotationally locking groove, which is present as a round

groove, because of its cross-sectional shape, demonstrates less wear during the

_3-
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transfer of torque than do the insertion ends of the tools in the state of the art. The
open structure of the round groove towards the free end of the insertion end
facilitates the accurate positioning of the tool during insertion. In particular, the
inventive drilling and/or chiselling tool is also prepared for use in connection with
electrically operated driling and/or chiselling devices, which demonstrate the
advantageous electropneumatic striking mechanism technology and the proven
drive technology of the hammer drilling devices, which are known from the state of
the art and are designed for tools with insertion ends up to 18 mm and are also sold
by the assignee.
10

In an advantageous embodiment of the invention, the recess has a radius of
curvature that corresponds approximately to 0.1 to 0.35 times the diameter of the
insertion end. In connection with the minimum diameter for the insertion end as
indicated, the selected range for the radius of curvature of the recess formed as a
rounded groove, in connection with a correspondingly shaped rotationally locking
body, results in two-dimensional contact, which has an advantageous effect on the

wear of the recess and/or the rotationally locking body.

In order to be able to transfer sufficiently great torques, a depth of the recess,
20 measured in the radial direction, with reference to the outer surface amounts to

approximately 50% to 100% of the radius of curvature of the recess formed as a

rounded groove, proves to be advantageous.
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In a particularly practical embodiment of the inventive drilling and/or chiselling
tool, the insertion end has four recesses that are arranged evenly around the
circumference of the insertion end. The larger number of recesses allows the
transfer of greater torques. Because of the uniform arrangement of the identically
formed recesses around the circumference of the cylindrical insertion end, the tool
can be inserted in four positions and only has to be rotated for a small angle, a
maximum angle of approximately 90, when being inserted into a correspondingly
formed tool holder, so that the rotationally locking body or bodies can enter into the

recess(es).

To ensure that, in operation, the correspondingly formed rotationally locking
bodies, over their whole axial length, if possible and in every axial portion of the tool,
are in two-dimensional engagement with the recesses, the locking bodies in each
case advantageously have a length, which corresponds to about 2 times to about

4 times the diameter of the insertion end.

The drilling and/or chiselling tool is axially secured by means of a pivotable
shackle or the like, that engages the collar in the transition region from the shaft to
the insertion end. To guarantee a secure axial hold for the tool even during hard
use, and so that the tool does not unintentionally fall out of the tool holder as a
result of the axial impacts applied to the rear, free end of the insertion end, the outer
diameter of the collar is about 1.25 times to about 1.5 times the diameter of the

insertion end.
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The length of the insertion end is defined by the distance of the collar from
the free end of the Insertion end. To create a sufficiently long length for the axial
rece sses, a distance of the collar from the free end of the insertion end, which
amounts to about 7 times to about 9 times the diameter of the insertion end, proves

to be advantageous.

A tool chuck or holder of a drilling and/or chiselling device for operation along
with an inventive drilling and/or chiselling tool comprises a tool chuck with at least
one roller-shaped rotationally locking body. The latter is fixed radially and axially in
a groove provided in the inner wall of the tool chuck. In this connection, the groove
is constructed in such a way that the at least one roller-shaped rotationally locking
body can be rotated about its axis in the groove. Because of the rotatable mounting
of the rotationally locking body, the entire surface of the rotationally locking body
engages with the recess in the insertion end of the tool. By these means, wear
phenomena are distributed over the entire surface of the rotationally locking body
and its service life is extended. Advantageously, the rotationally locking body is
selected so that about 30% to 47% of its largest diameter protrudes from the inner

wall of the tool chuck.

In order to achieve particularly good two-dimensional contact of the at least
one rotationally locking body in the recess in the insertion end of the drilling and/or
chiselling tool, the radius of curvature of the at least one rotationally locking body

corresponds to the radius of curvature of the recess In the insertion end.

6-



10

20

CA 02323568 2000-10-13

For uniformly stressing the recesses in the insertion end of the inventive
drilling and/or chiselling tool, and for transferring large torques, it is advantageous
If the number of rotationally locking bodies in the tool holder advantageously
corresponds to the number of recesses in the insertion end of the drilling and/or
chiselling tool. In this connection, it is preferably if the rotationally locking bodies
are distributed uniformly around the periphery of the inner wall of the tool chuck.
For reasons of space and simple symmetry, four rotationally locking bodies, are

provided.

So that every rotationally locking body remains in contact in all positions of
the tool with every corresponding recess in the insertion end of the tool over as
large an area as possible during operation of the drilling and/or chiselling device, an
axial length for each rotationally locking body amounting to about 25% to about 70%
of the axial length of a recess in the insertion end of the drilling and/or chiselling tool

proves to be advantageous.

Very simple maintenance and replacement of the tool holder and, in
particular, of the rotationally locking body are guaranteed owing to the fact that the
rotationally locking bodies are fixed radially by a removable fixing sleeve, which can

be placed on the outside of the tool chuck, facing away from the inner wall.
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The invention will be explained in greater detail below, with reference to an
example shown in the Figures, in the diagrammatic representation, which is not to

scale.

IN THE DRAWING

Figure 1 is a perspective view of an insertion end of an inventive drilling and/or

chiselling tool;

Figure 2 IS a side view of the insertion end of Figure 1;

Figure 3 IS an enlarged sectional view through the insertion end, perpendicular

to the tool axis; and

Figure 4 IS an axial section of a tool chuck of a drilling and/or chiselling device,

for the inventive drilling and/or chiselling tool.

DETAILED DESCRIPTION OF THE INVENTION
An example of a drilling and/or chiselling tool 1, is shown In various views
and in section in Figures 1 - 3. It comprises an axial shaft 2 and an axially

extending insertion end 4 adjoining the shaft. In a transition region from the shaft

2 to the insertion end 4, a revolving collar 3 is provided, which extends radially
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outwardly from the insertion end 4 and the shaft 2. A drilling head is disposed at the
end of the shaft 2 opposite the insertion end. In the Figures, the drilling head is not
shown, since it is of no further significance for the invention. The diameter d of the
iInsertion end 4 (Figure 2) is selected to be equal to or larger than 18 mm and
preferably larger than 22 mm. For example, the diameter of the insertion end is 23
mm or 25 mm. The collar 3 has an outer diameter o, which is about 1.25 times to
about 1.5 times the diameter d of the insertion end (Figure 2). The distance a of the
collar 3 from the free end 9 of the insertion end 4 is about 7 times to about 9 times

the diameter d of the insertion end 4 (Figure 2).

The insertion end 4 is provided with a number of elongated recesses 5 to 8
extending parallel to the axis, which are formed open toward the outer surface of
and toward the free end 9 of the insertion end 4. In accordance with the example
of the tool 1, the insertion end 4 has four elongated recesses 5 to 8, arranged at the
same angular distance from one another around the circumference of the insertion
end 4. The recesses 5 to 8 have an axial length |, which corresponds approximately
to 2 times to approximately 4 times the diameter d of the insertion end 4 (Figure 2).
The recesses 5 to 8 have a cross-section area, extending perpendicularly to the
center axis of the tool 1, expanding towards the outer surface and formed
essentially as a divided circle or arc of a circle. In this connection, the radius of
curvature r of the arc-shaped recesses 5 to 8 amounts to about 0.1 times to about
0.35 times the diameter d of the insertion end 4 (Figure 3). In Figure 3, circles are

In each case Inscribed with broken lines for the two recesses 6 and 8, which lie

9.
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opposite one another on a diameter, to illustrate the divided circle arrangement of
the recesses. The recesses 5 to 8 have a depth t in relation to the outer surfaces,

measured in the radial direction, and amounts to about 50% to about 100% of their

radius of curvature r (Figure 3).

Figure 4 shows an axial section of an example of a tool chuck or holder 13
of a drilling and/or chiselling device, matched to the inventive drilling and/or
chiselling tool. The tool chuck 13 is inserted into an axially extending front section
of a device housing 10. A rotating spindle 11 is disposed inside the housing 10.
Also shown is an anvil element 12, which is a component of a preferably
electropneumatic impact mechanism and serves to transfer axial impacts onto the
rear free end 9 of the drilling and/or chiselling tool 1 inserted into the tool chuck 13.
The tool chuck 13, inserted into the front section of the housing 10, is connected
detachably and rotationally locked with the rotating spindle 11. Roller-shaped
rotationally locking bodies15, 16 are disposed in the tool holder 13, which are fixed
axially and radially in grooves 21 of the tool holder 13. In this connection, the
grooves 21 are constructed so that during operation the roller-shaped rotationally
locked bodies 15, 16 can rotate about their own axis. The rotationally locked bodies
15, 16 are fixed radially by a cylindrical fixing sleeve 17, mounted on the outside 19
of the tool holder, and fixed by a clamping ring 18. The roller-shaped rotationally

locking bodies 15, 16 are arranged in the grooves 21 so that they project inwardly

of the inner wall 14 of the tool holder 13 by about 30% to about 47% of their largest

diameter g. The radius of curvature of the roller-shaped rotationally locking bodies

-10-
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15, 16 preferably corresponds to the radius of curvature of the arc-like recesses in
the insertion end of the tool. The length of the roller-shaped rotationally locking
bodies 15,16 Is about 25% to about 70% of the axial length | of the elongated
recesses 6, 8 in the insertion end 4 of the inventive drilling and/or chiselling tool 1.
These length ratios ensure that the rotationally locking bodies 15, 16 constantly
remain over their whole length in two-dimensional contact with the recesses 6, 8 in
the insertion end 4 of the tool 1. To illustrate this fact, the upper half and the lower
half of Figure 4 show the drilling and/or chiselling tool 1 inserted into the tool holder
13 in two different, extreme positions. The lower half of Figure 4 shows the tool in
its starting position, in which the free end 9 of the insertion end 4 rests against the
anvil element 12. In the upper half of Figure 4, the greatest possible axial
displacement of the tool 1 in the tool holder 13 is indicated. The axial displacement
IS limited by a shackle 20, hinged at the front section of the device housing 10, and
can be pivoted in such a manner that it engages the ring-shaped collar 3 in the

transition region from the shaft 2 to the insertion end 4.

Figure 4 shows only two rotationally locking bodies 15, 16. Preferably, the
number of rotationally locking bodies corresponds to the number of recesses in the

insertion end of the drilling and/or chiselling tool.

What is claimed as new and desired to be protected by letters patent is set

forth in the appended claims.

~11-
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The embodiments of the invention in which an exclusive property or privilege Is

claimed are defined as follows:

10

20

1. A drilling and/or chiselling tool has an axially extending shatt,
said shaft having a cylindrical insertion end with an outer axially extending
surface having at least one axially elongated recess open toward the outer
surface of and toward a free end of the insertion end, and a collar Is
disposed between the shaft and the insertion end and extends at least
partially around the tool and projects at least outwardly from the shaft and
the insertion end, said insertion end has a diameter (d) of at least 18 mm,
and said recess has a cross-sectional area, extending perpendicularly to the
axis of said shaft and expanding toward the outer surface and is formed

essentially in the form of an arc of a circle.

2. A drilling and/or chiselling tool, as set forth in claim 1, wherein

said insertion end has the diameter (d) larger than 22mm.

3. A drilling and/or chiselling tool, as set forth in claim 1 or 2,
wherein said recess has a radius of curvature (r), in the range of about 0.1

times to about 0.35 times the diameter (d) of the insertion end.

4. A drilling and/or chiselling tool, as set forth in claim 3, wherein

the recess has a depth (t) relative to the outer surface of said insertion

_12-
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measured in the radial direction in the range of about 50% to about 100% of

the radius of curvature (r) of the recess.

S, A drilling and/or chiselling tool, as set forth in claim 1 or 2,
wherein said insertion end has four recesses, which are arranged at the
same angular distance from one another around the circumference of said

insertion end.

6. A drilling and/or chiselling tool, as set forth in claim 5, wherein
the recesses each have a length (1), in the range of about 2 times to about

4 times the diameter (d) of said insertion end.

/. A drilling and/or chiselling tool, as set forth in claim 1 or 2,
wherein said collar has an outer diameter (a) in the range of about 1.25 times

to about 1.5 times the diameter (d) of the insertion end.

8. A drilling and/or chiselling tool, as set forth in claim 6, wherein
a distance (a) between the collar and the free end of the insertion end

amounts to about 7 times to about 9 times the diameter (d) of the insertion

end.

9. A drilling and/or chiselling device for operation in connection

with a drilling and/or chiselling tool of claim 1 or 2, wherein a tool chuck with

13-
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at least one roller-shaped rotationally locking body is fixed axially and
radially in a groove provided in an inner wall of the tool chuck and can be
rotated about its axis and projects inwardly of the inner wall of the tool chuck

in the range of about 30% to about 47% of its largest diameter (g).

10. A drilling and/or chiselling device, as set forth in claim 9,
wherein the radius of curvature of the at least one rotationally locking body

corresponds to the radius of curvature of the recess in the insertion end of

the drilling and/or chiselling tool.

11. A drilling and/or chiselling device, as set forth in claim 9,
wherein the number of rotationally locking bodies in the tool chuck

corresponds to the number of recesses in the insertion end of the drilling

and/or chiselling tool.

12. A drilling and/or chiselling device, as set forth in claim 11,
wherein the rotationally locking bodies are distributed uniformly around the

inner periphery of the inner wall of the tool chuck.

13.  Adrilling and/or chiselling tool, as set forth in claim 11, wherein

the tool chuck has four rotationally locking bodies.

-14-
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