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(57) A hollow drilling tool 1s made up of an axially extending tubular carnier part, a cutting body at one end of the
carrier part, and guide elements located 1n the axial direction of the carrier part between the cutting body and the carrier
part. The radially outer surface of each guide element 1s 1n alignment 1n the axial direction of the carrier part with the
radially outer surface of the cutting body. The guide elements guide the hollow drilling tool 1n a borehole formed by
the cutting body.
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- ABSTRACT

A hollow drilling tool is made up of an
axially extending tubular carrier part, a cutting
body at one end of the éarrier part, and guide elements
located in the axial di;ection of the carrier part
between the cutting body and the carrier part. The
radially outer surface of each guide element is in
alignment in the axial direction of the carrier part
with the radially outer surface of the cutting body.
The guide elements guide the hollow drilling tcol in

a borehole formed by the cutting body.
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The present invention is directed to &
hollow drilling tool formed of a tubular carrier part
with cutting bodies arranged at its front or leading
end.,

Hollow drilling tools are used chiefly forx
dr1lling boreholes of larger diameter. Such a hollow
drilling tool is disclosed in GB-PS 935,030. In this
hollow drilling tool, the annular cutting body 1is
connected with the carrier part. The radial guidance
of this hollow drilling tool is afforded exclusively
by the cutting body. Qith time, the cutting body
becomes worn and, as airesult, its guidance length
becomes shortened. If the guidance length is too
small, an accurate borehole geometry is not insured.

Therefore, the primary object of the present
invention is to provide a hollow drilling tool
affording complete utilization of the cutting bodies,
and, at the same time, making it possible to maintain
accurate borehole geometry.

In accordance with the present invention,
accurate guidance is achieved with guide elements
arranged adjoining the cutting bodies and between the
cutting bodies and the carriexr part; in other worxds,
the cutting bodies lead in the drilling direction
followed by the guide elements. The radially outerx
surface of the guide elements is aligned 1in the

drilling direction with the radially outer surface of

the cutting bodies for at least a portion of the

circumstance of the guide elements. The gulde elements

have a higher resistance to wear compared with the
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carrier part and the axial extent of the guide

elements corresponds at least to the axial extent of
the cutting bodies.

As a result of the arrangement of the guide
elements, the two functions of "cutting" and "guiding"
are separated from one another. Since the radially
outer surface of the guide elements corresponds to
the radially outer Sur%ace of the cutting bodies for
at least a part of the circumference of the guide
elements, the guide elements provide guidance in the
borehole previously drilled by the cutting bodies.

A sufficient guidance of the hollow drilling tool in
the borehole is assured throughout the entire service
life of the cutting bodies when the axial extent of
the guide elements corresponds at least to the axial
extent of the cutting bodies.

Preferably, the guide elements are formed
as segments. Such segments extend along a portion of
the circumference of the tool. If the circumferential
extent of the segments is sufficiently small and the
outer diameter of the hollow drilling tool is
sufficiently large, the segments can be constructed
as plane strips extending in the axial direction.

In a preferred embodiment, at least three
segments are arranged in spaced relation around the
circumference. The centrally guided position of the
hollow drilling tool in a borehole is determined by
the three segments. It is also possible to use more

than three segments, for example, four or six, for

providing a favourable distribution of lateral forces.
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Preferably, the segments are elongated and
follow the cutting bodies opposite to the drilling
direction. As a result, the cutting bodies are
supported in the axial direction by the segments, that
1s, the axial direction of the drilling tool, and, in
turn, the guide elements are supported by the carrier
part. The guidé element segments and the cutting
bodies can be pfoduced individually and, subsequently,
connected together such as by soldering. Since the
cutting bodies preferably contain synthetic diamonds
embedded in a metal matrix, the cutting bodies and the
Segments can also be presintered individually and,
subsequently, sintered together to form a single body.

Advantageously, the segments are arranged
in corresponding recesses in the carrier body. In
such an arrangement, the segments are enclosed on
three sides by the carrier part. Under severe
operating conditions, the segments are prevented from
breaking out of or separating from the tool due to a

positive locking connection of the segments with the

carrier part. i

In a preferred arrangement, the segments

are part of a guide unit or annular carrier located between

the carrier part and the cutting bodies. The annular

carrier can be produced separately and, subsequently,
connected with the carrier part at one end and with the

cutting bodies at the opposite end. Such an arrangement

of the tool enables efficient and economical production.

The annular carrier can be formed with grooves extending in

the axial direction so that segments or strips are located
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between the individual!grooves with the strips serving
to guide the hollow dr;lling tool. Further, the
grooves serxve for an effective drainage of coolant
water and drillings rinsed away by such water. Such a
guilde unit can be presintered and subsequently
connected with the cutting bodies.

Preferably, the guide elements are formed of
a wear-resistant hard material. Silicon carbide or
the llke is such a hard material. These hard materials
can be sintered into a matrix material.

The various features of novelty which
characterize the invention are pointed out with
particularity in the claims annexed to and forming a
part of this disclosure. For a better understanding
of the invention, its operating advantages and specific
Objects attained by its use, reference should be had
to the accompanying drawings and descriptive matter
in which there are illustrated and described preferred

embodiments of the invention.

IN THE DRAWINGS

Figure 1 is a perspective view of a hollow
drilling tool embodying the present invention:

Figure 2 is an elevational view, partly in
section, of the hollow drilling tool displayed in
Figure 1.

Figure 3 1s an elevational view of a leading
end portion of another hollow drilling tool embodying
the present invention.

Figure 4 is a view similar to Figure 3 of

still another embodiment of a hollow drilling tool in
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accordance with the present invention, and,

Figure 5 is an elevational view of a leading
end portion of a further hollow drilling tool
embodying the present invention.

In Figures 1 and 2, a hollow drilling tool
is illustrated, having a leading end at the lower end
and a trailing end at the upper end. Extending from
the trailing end toward the leading end 1s a tubular
carrier part 1 with a cutting body 2 located at the
leading end and extending toward the trailing end with
an annular carrier part 3 located between them. The
carrier part 1 has a leading end la and a trailing end
lb forming the trailing end of the tool. Carrier part
1l has a connection fitting lc at its trailing end lb.
Cutting body 2 has a leading end 2a at the leading
end of the tool, and a trailing end 2b. Further, the
cutting body 2 has two slots 2c extending from its
leading end 2a toward its tralling end with the slots
arranged dliametrically opposite one another and
terminating intermediate the ends of the cutting body.
Slots 2c¢ serve for the passage cf coolant waterxr, fed
through the carrier part 1, from the inside to the
outside of the hollow dLilling tool. The carrier 3 has
a leading end 3a and a trailing end 3b. The leading
end 3a of the carrier is connected with the trailing
end 2b of the cutting bOdy. Carrier 3 has grooves 3c
in its radially outer surface extending in the axial
direction and also around a portion of its circumference.
These grooves 3¢ serve for the draining of coolant

water and of the drillings or drilled material rinsed
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away by the water. The grooves 3c are separated by
webs which serve for guidance of the tool and are
constructed as segments 3d. At its trailing end 3b,
the carrier 3 is connected with the leading end la of
the carrier part. The connection of the carrier part
1l with the carrier 3 can be effected by means of
welding or soldering. In addition, the connection
between the cutting body 2 and the carrier 3 can also
be effected by welding or soldering. Moreover, it is
possible to sinter together the cutting body 2 and
the carrier 3. The axial extent 1 of the carrier 3

amounts to a multiple of the axial extent s of the

cutting body 2.

In Figure 3, an axially extending leading
end portion of a drilling tool is displayed made up of
a carrier part 11 with cutting bodies 12 located at
the leading end 1lla of the carrier part and guidance
segments 13 are located between the carrier part and
the cutting bodies. The segments 13 located between

the leading end of the carrier part 11 and the trailing

end of the cutting bodies 12 correspond in cross-

section to the cutting bodies 12. Cutting bodies 12
and segments 13 can be joined together by sintering,
soldering or welding. {The segments 13 are connected
to the carrier part 11 by welding or soldering. The
carrier part 11 and the segments 13 are connected

together only at the léading end lla of the carrier
part. Coolant water can circulate from inside to

outside of the tubular carrier part 11 through the gaps

formed between adjacent segments 13 and cutting bodies

DEL6H
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12. The axial extent t of the segments 13 corresponds
approximately to the axial extent s of the cutting
bodies 12. Accordingly, it is assured that adequate
guldance is afforded until the cutting bodies 12 are
completely worn.

Another hollow drilling tool is shown in
Figure 4, made up of a carrier part 21, with cutting
bodies 22 and segments 23 arranged in the leading end
2la of the carrier part. The cutting bodies 22 and
guidance segments 23 are arranged in recesses 21b formed
in the leading end 2la of the carrier part 21. The
axial extent m of the segments 23 is approximately
twice the axial extent s of the cutting bodies 22.
Accordingly, effective guidance of the hollow drilling
tool 1s assured, even when the cutting bodies 22 are
virtually completely worn. Segments 23 are completely
embedded in the carrier part 21 with three sides of
the segments contacting the surfaces of the recesses

21b formed in the carrier part. The cutting bodies 22

are connected with the:segments 23. Carrier part 21
|
has openings 21lc at it§ leading end 2la located between
adjacent cutting bodies 22. Openings 21lc serve for
the passage of the coolant water from the inside to
the outside of the carrier part 21.

Another embodiment of the hollow drilling
tool incorporating the present invention is set forth
in Figure 5 formed by a carrier part 31 with cutting
bodies 32 arranged at its leading end 3la followed by

guidance segments 33. The guidance segments 33 and

the cutting bodies 32 are completely seated in recesses
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31b extending axially rearwardly from the leading end

3la of the carrier part 31. The axial extent n of

the segments 33 is approximately three times the

axial extent s of the cutting bodies 32. This
arrangement affords a particularly long guidance length
and, accordingly, enables the production of very
accurate boreholes. Ad its leading end 3la, the carrier
part Bl:is provided with slots 31lc located between the
cutting bodies 32. These slots, similar to the ones
shown in Figures 1 and 2, serve for the flow of the
coolant water from the inside of the hollow drilling
tool. The cutting bodies 32 and the segments 33 can

be joined together by welding, soldering or sintering.

The connection of the segments 33 to the carrier part

- 31 1s achieved by soldering or welding.

While specific embodiments of the invention
have been shown and described in detail to illustrate
the application of the inventive principles, it will
be understood that the invention may be embodied

otherwise without departing from such principles.
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The embodiments of the invention in which an exclusive property
or privilege is claimed are defined as follows:

1. A hollow drilling tool comprising an axially extending
tubular carrier part with a circumferentially extending radially
outer surface having a first end and a second end, at least one
cutting body, said at least one cutting body having a first end
and a second end spaced apart in the axial direction, and a
radially outer surface and a radially inner surface, wherein the
improvement comprises said at least one cutting body is formed of
a material different from that of said carrier part, said
radially outer surface of said at least one cutting body has a
greater diameter than the radially outer surface of said carrier
part so that said at least one cutting body projects radially
outwardly beyond said carrier part, guide elements extending in
the axial and circumferential direction of said carrier part and
extending in the axial direction from contact with said at least
one cutting body to contact with said carrier part, said guide
elements having a radially outer surface aligned in the axial
direction of said carrier part with the radially outer surface of
said at least one cutting body for at least a part of the
circumferential extent thereof so that the radially outer surface
of said gquide elements projects radially outwardly from said
carrier part, said guide elements having a greater resistance to
wear than said carrier part, and said guide elements having an
axial extent corresponding at least to the axial extent of said

at least one cutting body, said guide elements are formed as
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segments disposed in spaced relation in the circumferential
direction with at least three said segments disposed in spaced
relation around the circumference, adjacent said segments
defining axial extending sides of grooves extending axially from
the at least one cutting body and extending radially inwardly
from the radially outer surface of said guide element, said guilde
elements are formed of a material different from said carrier
part and said at least one cutting body, and said segments each
have a first end and a second end with the segment first end
contacting the second ends of one of the at least one cutting
body and the segment second ends contacting the carrier part, and
said grooves being coextensive with said segments.

2. A hollow drilling tool, as set forth in claim 1,
wherein said segments are located 1in recesses formed in the first
end of said carrier part.

3. A hollow drilling tool, as set forth in claim 1,
wherein said segments are part of an annular carrier located
between the first end of said carrier part and said at least one
cutting body.

4. A hollow drilling tool, as set forth in claim 1,
wherein said guide elements are formed of a wear-resistant hard
material having a hardness at least equal to the hardness of
silicon carbide.

5. A hollow drilling tool, as set forth in claim 1,
wherein a plurality of said cutting bodies are mounted at the

first end of said carrier part and said cutting bodies have a

O2PATRES.CND
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uniform radial dimension for the axial length between the first

and second ends thereof.
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