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(83 Abstract: A rotatable tool for breaking hard material in-
cludes an elongated tool body and a cutting cap mounted on
the tool body. The cutting cap includes a generally conical
front tip having a maximum first diameter (d), and a rear base
portion having an outer peripheral surface defining a maxi-
mum second diameter (D). An intermediate portion extends
from the tip to the base, and at least a part of the intermediate
portion has a concave outer peripheral surface. A longitudi-
nal extent (H) of the cap extends from a front end of the tip to
a rear end of the outer peripheral surface of the base. A ratio
of d to D is equal to or greater than 0.7. Aratioof Hwo D is
equal to or greater than 1.0.
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CUTTING TOOL FOR BREAKING HARD MATER!AL,
AND A CUTTING CAP THEREFOR

Background of the Invention

The invention relates to cutting tools used on mining and construction
machines to break hard natural materials such as rock and minerals (e.g., coal)
and also man-made materials such as concrete and asphalt.

Known in the industry is a prior art cutting tool of that type which
comprises a hard alloy cap having a base mounted on a metal ;hank (e.g., see
U.S. Patent 4,938,538). The base of the hard alloy cap is shaped in such a way
as to provide the tool with sufficient strength and durability for its intended
operating conditioﬁs. Also known in the industry is the fact that caps have a
better geometric shape than inserts, which improves the cutting efficiency of
the tool by reducing the cutting forces needed to break the material. Further
known is the fact that caps increase the operating life of prior art tools by better
protecting the metal shank from the material being cut.

However, the geometric form of the cap is not optimal for the operating
life of the tool. A prior art tool depicted in Figs. 1 and 2 comprises a steel tool
body 10 and a cap 11 of hard metal. The cap 11 has a conical tip 12, and a
base 13 intended to rest against a supporting surface 14 on the tool body 10, to
protect the portion of the steel tool body 10 surrounding the cutting cap 11
from such wear as would cause the cap 11 to become loose. The rear contact
surface 20 of the base 13 is brazed to the supporting surface 14. Thecap 11 is
provided with an intermediate portion 15 located between the tip 12 and the
base 13.

The intermediate portion 15 comprises a cylindrical intermediate surface

portion 17", and a concave portion 17 . Due to the elongated intermediate
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surface portion 17" the required cutting force is maintained low even when the
tip portion 12 becomes worn since the tip size remains generally the same as
the tip wears down along the elongated intermediate surface portion 17". Due
to this design it is also ensured that the steel in the tool body 10 surrounding
the cutting insert is protected against premature abrasion; this protection being
provided by the concave portion 17' and the base 13. The base 13 hasa
diameter D, and the intermediate surface portion 17" has a diameter d. A
distance H extends from the front of the tip portion 12 to a rear end of the base
13. A ratio of H/D is less than 1.0, and a ratio of d/D is less than 0.7. .

Despite the successful performance of that cap 11, room for
improvement remains. Often times the cap wears down to a shape that
increases the cutting forces so much that the tool becomes unusable. Larger
caps can increase the life of the tool, but since the hard alloy material is usually
an expensive tungsten-cobalt material, the cost of the tool also increases.

An object of the invention is to provide a cap geometry which reduces
the cost of the tool by using less tungsten-cobalt material while increasing the
life of the tool by maintaining lower cutting forces longer, and at the same time

protecting the metal shank from the material being cut.

Summary of the invention

The invention relates to a rotatable tool for breaking hard material.

The tool comprises an elongated tool body, and a cutting cap formed of
hard metal and defining a longitudinal axis. The cutting cap includes a
generally conical front tip, a rear base portion, and an intermediate portion.
The tip has a maximum first diameter (d). The base portion has an outer
peripheral surface defining a maximum second diameter (D), and a rearwardly
facing surface bonded to a front end of the tool body. The intermediate portion

extends from the tip to the base and defines an abrupt transition from the tip.
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At least part of the intermediate portion has a concave outer peripheral surface.
A longitudinal exterit (H) of the cap extends from a front end of the tip to a rear
end of the outer peripheral surface of the base. The ratio of d to D is equal to
or greater than 0.7. The ratio of H to D is equal to or greater than 1.0.

The invention also relates to the cutting cap per se.

Brief Description of the Drawing
The objects and advantages of the invention will become apparent from
the following detailed description of a preferred embodiment thereof in .

connection with the accompanying drawing in which like numerals designate

like elements in which;

Fig. 1 is a side elevational view, partly broken away, depicting a prior
Fig. 2 is a side elevational view of a prior art cutting cap used in the tool
Fig. 3 is a side elevational view of a cutting cap according to the present

Fig. 4 is a side elevational viéw, partly broken away, depicting the
cutting cap of Fig. 3 mounted in a tool body;
Fig. 5 is a view of a modified form of the cap depicted in Fig. 3; and

Fig. 6 is a view of the cap of Fig. 5 mounted in a tool body.

Detailed Description of Preferred
Embodiments of the Invention

A hard alloy cap 111 for use in a steel tool body 10 defines a

|ongﬁudinal axis L. The cap 111 includes a conical tip 112, and a base 113

5
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art excavating tool;
of Fig. 1;
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which is intended to rest on a front supporting surface 14 of the tool body 10.

The base 113 includes a cylindrical outer peripheral surface 114, and a



10

15

20

25

PCT/SE00/01984
-4-
projection forming a rearwardly facing contact surface 120 brazed to the
supporting surface 14. The cutting cap 111 includes an intermediate portion
115 located between the tip 112 and the base 113. The base 113 protects the
portion of the tool body 10 that surrounds the cap from excessive wear.

The intermediate portion 115 comprises a cylindrical intermediate
surface 117" adjoining the tip 112, and a concave surface portion 117"
extending from the intermediate surface 117" »to the front end of the base 113.
In Fig. 3 the following dimensions are represented:

D - maximum diameter of base 113

d - maximum diameter of tip 112

H - longitudinal extent from the front end of the tip 112 to the rear end
of cylindrical surface 114 of the base 113 (i.e., the effective height of the cap.)

in other words, H is the longitudinal extent from the front end
of the tip 112 to an intersection 130 of.the rearwardly facing surface
with the maximum diameter. |

The following relationships are critical for the invention:

‘Ezl.d
- D

Z>07

Thus, it is critical that the ratio of H/D be equal to or greater than 1.0, and that
the ratio of d/D be equal to or greater than 0.7.
Prior art caps having a 4 ratio less than 0.7, and a H ratio less than

D
1.0, result in a short geometry having a small intermediate diameter d, and a

wide base.

By making the 4 ratio greater than or equal to 0.7, and making the H

ratio equal to or greater than 1.0, there results a taller geometry having a larger
intermediate diameter and smaller base diameter. Those ratios make the cap

more economical by reducing the cap volume, i.e., the amount of expensive

AMENDED SHEET
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hard alloy (e.g., tungsten carbide-cobalt alloy) that must be used to make the
cap. The ratios also keep the tool sharper, thereby increasing tool life by
maintaining lower cutting forces for a longer period.

Although the intermediate portion 115 has been depicted as including a
cylindrical portion 117", that portion 117" could be deleted and replaced by an
extension of the concave surface 117', which extension would be substantially
parallel to the axis L at the place where it intersects the ti.p 112.

A modified form of a cap 111A is depicted in Figs. 5 and 6. The cap
111A corresponds to the cap 111, except that the base 113A does not include a
rearward projection. Thus, the surface 120A that is brazéd to the tool body
110 extends perpendicularly to the axis L and intersects the rear end of the
cylindrical surface 114A of the base 113A. In Fig. 5, the
intersection of the rearwardly facing surface with the maximum

diameter is indicated by reference numeral 130A.

Although the present invention has been described in connection with a
preferred embodiment thereof, it will be appreciated by those skilled in the art
that addltlons deletions, modifications, and substitutions not specuflcally
described may be made without departing from the spirit and scope of the

invention as defined in appended claims.
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CLAIMS:

1. A rotatable tool for breaking hard material, comprising:

an elongated tool body; and

a cutting cap formed of hard metal defihing a longitudinal axis and

including:
a generally conical front tip having a maximum first diameter (d),

a rear base portion having an outer peripheral surface defining a
maximum second diameter (D), and a rearwardly facing surface

bonded to a front end of the tool body, and

. - {
an intermediate portion extending from the tip to the base and
defining an abrupt transition from the tip, at least part of the

intermediate portion having a concave outer peripheral surface,

a longitudinal extent (H) of the cap extends from a front end of
the tip to an intersection of the rearwardly facing surface

with the maximum second diameter,

wherein 4 > 0.7 and H > 1.0.
D D

2. The tool according to claim 2 wherein the intermediate portionb
further includes a cylindrical portion interconnecting the tip and the concave

surface.
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3. A cutting cap adapted to be mounted on a rotatablz too! body for
breaking hard material, the cutting cap formed of a hard metal and defining a

longitudinal axis, the cutting cap comprising:
5 a generally conical front tip having a maximum first diameter (d),

a rear base portion having an outer peripheral surface defining a
maximum second diameter (D), and a rearwardly facing surface adapted

to be bonded to a front end of the tool body, and

an intermediate portion extending from the tip to the base and defining
10 an abrupt transition from the tip, at least part of the intermediate portion

having a concave outer peripheral surface,

a longitudinal extent (H) of the cap extends from a front end of the tip to
an intersection of the rearwardly facing surface with the

maximum second diameter,

15 wherein 4 > 0.7 and H > 1.0.
D D
4. The cutting cap according to claim 3 wherein the intermediate

portion further includes a cylindrical portion interconnecting the tip and the

concave surface.

5. The cutting cap according to claim 3 wherein the concave

20 surface has a constant.radius of curvature.

AMENDED SHEET
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6. The tool according to claim 1 wherein the intersection between the
rearwardly facing surface and the maximum second diameter lies at a rear end of a

cylindrical portion of the outer peripheral surface.

7. The tool according to claim 1 wherein the rearwardly facing surface
is disposed on a projection projecting rearwardly from the maximum second
diameter coaxially relative to a longitudinal center axis of the cutting cap, the

rearwardly facing surface tapering reaMardly.

8. The tool accordmg to claim 1 wherein the rearwardly facing surface

is oriented perpendlcular to a longitudinal center axis of the cutting cap.

9. The-cuﬁing cap according to claim 3 wherein the intersection
between the rearwardly facing surface and the maximum second diameter lies at a

rear end of a cylindrica{l portion of the outer peripheral surface.

10. The cutting cap according to claim 3 wherein the rearwardly facing
surface is disposed on a projection projecting rearwardly from the maximum second
diameter coaxially relative to a longitudinal center axis of the cutting cap, the

rearwardly facing surface tapering rearwardly.

11. The cutting cap accordmg to claim 1 wherein the rearwardly facmg

surface is oriented perpendicular to a longitudinal center axis of the cutting cap

12. A tool according to claim 1, substantially as herein

described and illustrated.
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13. A cutting cap according to claim 3, substantially as herein

described and illustrated.

14. A new tool, or a new cutting cap, substantially as herein

described.

AMENDED SHEET



PCT/SE00/01984

1/2
o
15, WM ’3, i )
T —
137 20 .
FIG. 1T
(PRIOR ART) o
- l FlG2
| (PRIOR ART)
"s lli/ [30 »
R L T > - o
‘}\‘ ) L FlG3
f -
Tl
< .H
FlG4g
___'__{‘
|




2/2 PCT/SE00/01984

(44 I:’)OA

N
A /éu%

FIG5

_J"\ |2c &
(e
k g
S
. e
- ' ]
(fi A . _

FI1G6

AMENDED SHEET



	Page 1 - BIBLIOGRAPHY
	Page 2 - ABSTRACT
	Page 3 - DESCRIPTION
	Page 4 - DESCRIPTION
	Page 5 - DESCRIPTION
	Page 6 - DESCRIPTION
	Page 7 - DESCRIPTION
	Page 8 - CLAIMS
	Page 9 - CLAIMS
	Page 10 - CLAIMS
	Page 11 - CLAIMS
	Page 12 - DRAWINGS
	Page 13 - DRAWINGS

