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@ Conical rotating cutting tool with wear shield bearing surface.

@ A wear shield (80) for a rouni shaft bit with a bit
head (14) and a bit shaft (12), on which a clamping
sleeve (50) is positioned and wherein the bit shaft
(12) with the clamping sleeve (50) placed under
tension can be axially fixed in a bore of a bit holder
whereby the bit shaft (12) remains freely rotatable in
the clamping sleeve (50). The wear shield (60) sig-
nificantly simplifies and facilitates insertion of the
round shaft bit into the bore of a bit holder and the
free rotation of the cutting tool by holding the clamp-
ing sleeve (50) during insertion so that the external
diameter of the clamping sleeve (50) is equal to or
smailer than the diameter of the bore (80) of the bit
holder and upon insertion seating itself on an area of
the bit shaft lying outside the clamping sleeve (50)
so that the clamping sleeve (50) tensions against the
interior of the bore holds the round shaft bit in axial
position within the bore.
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CONICAL ROTATING CUTTING TOOL WITH WEAR SHIELD BEARING SURFACE

BACKGROUND OF THE INVENTION

Field of the Invention

This invention relates to a wear shield for use
in combination with a cutting tool assembly having
a round shaft bit with a bit head and a bit shaft, in
which the bit shaft has a circumferantial groove
with a longitudinally slotted clamping sleeve posi-
tioned therein, and in which the bit shaft can be
axially fixed in a bore of a bit holder with the
clamping sleeve placed under tension while the bit
shaft remains freely rotatable in the clamping
sleeve. More particularly, the invention provides a
wear shield which functions as a holding element
during the insertion of the cutting tool assembly
into a cutter bit block and which cooperates with
the rearward portion of the bit head so as to
facilitate the free rotation of the bit shaft within the
bit block.

DESCRIPTION OF THE PRIOR ART

A round shaft bit is known from the U. S.
Patent No. 1,475,136. In this patent, the clamping
sleeve extends over the most significant portion of
the axial dimension of the bit shaft, in order to
obtain the greatest possible support and clamping
surface for the clamping sleeve in the bore of the
bit holder. Such types of long clamping sleeves
additionally bring the advantage that a sufficiently
great holding force is produced between the
clamping sleeve and the bore of the bit holder.
Since the holding collar is narrow on the free end
of the bit shaft, and the clamping sleeve, when
inserting the bit shaft with the clamping sleeve into
the bore of the bit holder, must be pressed to-
gether with great force, considerable difficulties
arise when inserting the round shaft bit of this type
into a bore of the bit holder. Numerous installation
devices which are specific to this problem have
been provided.

One example of such an installation device in
the form of a holding element is shown in U. S.
Patent No. 4,818,027, which patent is incorporated
herein by reference. The holding element com-
presses the clamping sleeve during insertion of the
bit assembly into the bit block and then remains
seated on the bit shaft between the bit block and
the bit head during operation of the tool. This
holding element also functions as a shield in so far
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as it deflects work material away from the face of
the bit block.

It is also known to provide just a shield like
device on a cutling bit and examples of such
shields are provided in U. S. Patent Nos 4,660,890
and 4,823,454, both of which patents are incor-
porated herein by reference. The attachment of
such a protective shield as taught in these patents
requires the use of an apparatus to mount and
deform the shield onto the bit shaft.

SUMMARY OF THE INVENTION

It is an object of the present invention to pro-
vide a round shaft bit of the previously stated type,
in which the insertion into a bore of a bit holder is
considerably facilitated, despite the long clamping
sleeve with a high tensioning force. More impor-
tantly, it is an object of this invention to provide an
improved wear shield which not only accomplishs
the foregoing objective but also protects the bit
block and bit shaft during cutting operations, which
simultaneously facilitating the rotation of the bit
relative to the block. These objects are acheived in
accordance with the invention through the fact that

- the clamping sleeve is held in a clamping position

by menus of a wear shield, in which the external
diameter of the clamping sleeve is equal to or less
than the diameter of the bore of the bit holder, and
that, when inserting the bit shaft with the clamping
sleeve into the bore of the bit holder, the wear
shield can be adjusted into an area of the bit shaft
lying outside the clamping sleeve.

In the round shaft bit provided with the wear
shield, the clamping sleeve is held tightly enough
that the bit shaft with the clamping slesve can be
pushed into the bore of the bit holder even man-
ually over a great portion of its axial dimension,
until, for example, the wear shield abuts on the
insertion side or face of the bit holder. By this
means, the wear shield is slid from the clamping
sleeve, and reaches an area of the bit shaft free
from the clamping sleeve, so that the clamping
sleeve, with the clamping force particular to it, can
be tensed in the bore of the bit holder.

The wear shield is constructed as a holding
ring or holding disk, which encloses the clamping
sleeve The internal diameter of the holding ring or
the holding disk is equal to or smaller than the
diameter of the bore of the bit holder. The internal
diameter of the wear shield defines at least in part
a beveled surface which cooperates with the rear-
ward, beveled portion of the bit head so as to
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define a seat into which the rearward, beveled
portion of the bit head is seated. The holding
element of this invention provides distinct advan-
tages over the prior art and can be produced easily
and inexpensively.

The wear shield has an external diameter
which preferably is equal to or greater than the
maximum external diameter of the bit head so that
the portion of the wear shield projecting over the
bit head serves to protect at least a portion of the
bit holder. In accordance with one preferred em-
bodiment, it is provided that the bit head is formed
running into a collar adjacent to the bit shaft; that a
hard metal insert is inserted into the bit point
turned away from the bit shaft; and that the clamp-
ing sleeve extends essentially over a major portion
of the axial length of the bit shaft.

BRIEF DESCRIPTION OF THE DRAWING

The above as well as other features and advan-
tages of the present invention can be more readily
appreciated through consideration of the several
drawings in which:

Figure 1 is a side view of a round shaft bit with
a wear shield, in the insertion position, in which
the bit shaft with the clamping sleeve is inserted
into the bore of a bit holder shown in section;
Figure 2 is a side view of a round shaft bit with
a wear shield and clamping sleeve inserted into
the bore of a bit holder shown in section; and
Figures 3A and 3B are front and side elevation
views of the wear shield of the present inven-
tion.

DETAILED DESCRIPTION OF THE INVENTION

Turning to Figure 1, a cutting tool, generally
indicated by the reference character 10, has the
overall appearance of an elongated cylinder with
circular transverse cross-sections of various diam-
eters disposed along the axis of the cylinder. The
cutting tool 10 includes a bit shaft 12 which pro-
jects from bit head 14.

The bit head 14 includes a conically tapered
section 16 which is capped at the upper end by a
conically shaped carbide cutting tip 18 which is
inserted into the bit tip in the known manner. The
transition of the bit head is thus constructed as
collar 20, which forms the greatest external diam-
eter of bit head 14. The collar 20 comprises a
forward flange portion 22, a central portion 24 and
a rearward flange portion 26. The forward portion
22 has a rearwardly and outwardly tapered surface
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which terminates in a uniform diameter as at 28
which extends a relatively short axial distance back
from the tapered surface. The lower edge of the
uniform diameter section 28 terminates in a trans-
versely disposed first annular wall 30 joined at its
lower circumferential base to the bit shaft. The
rearward portion 26 is spaced axially and rearwar-
dly from the annular wall 30 of the forward flange
portion 22. The rearward flange portion 26 has a
shoulder or surface 32 which tappers inwardly and
rearwardly from an initial uniform diameter annular
wall 34 which originates in a transversely disposed
second annular wall 36. The reward flange portion
terminates in generally constant diameter portion
38. Disposed between the first and second annular
walls is an annular groove. This groove or central
portion 24 provides a means for engaging the
cuiting tool with a known cutting tool removal
wrench.

A longitudinally split, cylindrical sleeve spring
or clamping sleeve 50 rests in a reduced diameter
portion 40 of the bit shaft 12. It is to be appreciated
that various combinations of bit shaft length and
clamping sleeve length are possible. Depending on
the specific cutting tool design, a bit which has a
long shaft can be used in combination with a
clamping sleeve which is nearly as long as the
shaft or a clamping sleeve that is much shorter
than the shaft bit length. For illustrative purposes
only, the clamping sleeve 50 extends over the
greatest portion of the axial dimension of bit shaft
12 in a reduced diameter portion of corresponding
length. The clamping sleeve 50 is seated in a
reduced diameter portion 40 of the bit shaft as
defined between the collar 42 on the free end of bit
shaft 12 and the transversely disposed third an-
nular wall 38 of the reward portion 26.

Turning to Figures 3A and 3B, a wear shield
80, according to the teachings of this invention
comprises an annular body 62 defining therein a
hole 64 concentric with the outer circumference 66
of the annular body 62. The hole 64, as seen in
Figure 3B, is chamfered, as at 70, at an angle of
approximately 45 degrees relative to the body axis
indicated at 68. It is to be appreciated that the
application of the cutting tool and the overall di-
mensions thereof will dictate to some extent the
actual dimensions of the wear shield. In a preferred
embodiment for a cutting tool which is identified as
a C-3-WLR Cutter Bit Assembly and is commer-
cially available from Kennametal Inc. the assignee
of the subject invention, the annular body 62 can
be fabricated from a hardened Grade 8 washer.
This washer has a predetermined thickness of
about 0.14 inches and an outside diameter of ap-
proximately 1.63 inches.. To achieve the 45 degree
chamfer 70, the diameter of the hole 64 proximate
the rearwardly facing side of the annular body is
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approximately 0.775 inches and the forward facing
side of the annular body is approximately;y 1.00
inches. The chamfer 70 provides a seating surface
which cooperates with the rearward flange portion
26 surface 32 when the cutting tool is assembled
into the bit block as shown in Figure 2. A constant
diameter portion 76 is parallel with the wear shield
axis 68 and cooperates with the reward flange
portion's constant diameter portion 38. This ar-
rangement facilitates the free rotation of the cutting
tool mounted in the bit block bore as well as
rotation of the wear shield relative to both the bit
block and the cutting tool. Moreover, the mated
chamfers of the wear shield and the cutting tool
serve to minimize the penetration of work materials
into the bit block, between the clamping sleeve, the
tool shaft and/or the bit block bore.

The wear shield 60 is slid onto clamping sleeve
50 and functions during the assembly process as a
clamping sleeve holding element. The wear shield
60 forces the clamping sleeve 50 to such an extent
that its external diameter is equal to or smaller than
the diameter of bore 80 in bit holder 82. The
longitudinal slot of the clamping sleeve 50 is wide
enough so that clamping sleeve 50 can be pressed
together far enough that its internal wall lies on the
base of circumferential groove 40 in bit shaft 12.
Since bore 80 of bit block 82 is provided with a
bevelled enirance 84 the bit shaft collar 42 of
round shaft bit 10 can be easily inserted into bors
21. This insertion process can be carried out man-
ually with for example the increased application of
force, for example, by means of a blow from a
hammer. Upon assembly, the wear shield ceases
o function as a holding element for the clamping
sleeve. The wear shield now is disposed on the
free area of the bit shaft 12 between clamping
sleeve 50 and the bit head 14, so that it releases
clamping sleeve 50. Clamping sleeve 50 can now
be tensed with the tensing force specific to it, in
the bore 80 of bit block 82, since it would accom-
modate, in the unsiressed condition, an external
diameter which is greater than the diameter of bore
80 of bit block 82. The difference between both
diameter values determines the tensing force of
clamping sleeve 50, and thereby the force with
which the cutting tool 10 is held in bore 80 of bit
block 82.

In the embodiment in accordance with Figures
1, 2 and 3, the external diameter of the wear shield
corresponds to the maximum external diameter of
bit head 14 in the area of collar. The wear shield
thereby serves as a protective disk for bit block 82,
since it cushions the impact forces acting or cutting
tool 10.

If the external diameter of the wear shield is
expanded over the maximum external diameter of
the bit head, then the entire frontal side of the bit
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block 82 is protected against wear, if the wear
shield is made of wear-resistant material.

Claims

1. A round shaft bit for insertion into the bore of bit
block, said round shaft bit comprising: a bit head
having a rearward flange portion surface and a bit
shaft having a circumferential groove, a clamping
sleeve supported in said groove, said clamping
sleeve having a longitudinal slot and a variable
external diameter, a wear shield comprising an
annular body defining a hole therein which hole fits
over said clamping sleeve holding said clamping
sleeve in a clamping position in which position the
variable external diameter of said clamping sleeve
is not greater than the diameter of a bore of a bit
holder into which said bit shaft is inserted, said
wear shield being moveable onto an area of bit
shaft beyond said clamping sleeve when said bit
shaft is fully inserted into said bore placing said
clamping sleeve in force relation against said bore
axially fitting said bit in said bore of said bit holder,
said bit shaft remaining freely rotatable within said
clamping sleeve, and wherein said wear shield hole
has a chamfered inside diameter in which is seated
the rearward flange portion surface of the bit head.

2. The round shaft bit in accordance with claim 1,
wherein said wear shield is constructed as a hold-
ing element which encloses the clamping sleeve,
the internal diameter of said holding ring being not
greater than the diameter of said bors.

3. The round shaft bit in accordance with claim 2,
wherein said bit shaft has a narrow collar at its
terminal end and a narrow bit shaft portion adjacent
said bit head defining said circumferential groove
therebetween.

4. The round shaft bit in accordance with claim 3
wherein said circumferential groove of said bit shaft
is spaced a distance from said bit head which is
not less than the thickness of said holding ring.

5. The round shaft bit in accordance with claim 1,
wherein said bit head has a collar adjacent said bit
shaft; a hard metal insert inserted into the bit point
facing away from said bit shaft; and said clamping
sleeve exiends over a major portion of the axial
length of said bit shaft.

6. The round shaft bit in accordance with claim 1,
wherein said wear shield is constructed as a hold-
ing disk which encloses the clamping sleeve, the
internal diameter of said holding disk being not
greater than the diameter of said bore.

7. The round shaft bit in accordance with claim 6,
wherein said bit shaft has a narrow collar at its
terminal end and a narrow bit shaft portion adjacent
said bit head defining said circumferential groove
therebetween.
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8. The round shaft bit in accordance with claim 6,
wherein said wear shield is constructed as a hold-
ing disk when said bit shaft is inserted info said
bore of said bit holder and is positioned over said
clamping sleeve between said bit head and the wall
at the end of said bore on the insertion side of said
bit holder.

9. The round shaft bit in accordance with claim 6,
wherein said holding disk is comprised of securely
locking material and has an external diameter
which is not less than the maximum external diam-
eter of said bit head.

10. The round shaft bit in accordance with claim 6,
wherein said bit head has a collar adjacent said bit
shaft; a hard metal insert inserted into the bit point
facing away from said bit shaft,and said clamping
sleeve extends over a major portion of the axial
length of said bit shaft.

11. The round shaft bit in accordance with claim 1
wherein the circumferential groove of said bit shaft
is spaced a distance from said bit head which is
not less than the thickness of said holding ring.

12. The round shaft bit in accordance with claim 1
wherein the open end of said bore has an expan-
sion area on the insertion face of said bit holder for
facilitating insertion of said bit shaft into said bore.
13. The round shaft bit in accordance with claim 1
wherein said bit head has a collar adjacent said bit
shaft; a hard metal insert inserted into the bit point
facing away from said bit shaft; and said clamping
sleeve exiends over a major portion of the axial
length of said bit shaft.

14. The round shaft bit in accordance with claim 1,
wherein said bit shaft has a narrow collar at its
terminal end and a narrow bit shaft portion adjacent
said bit head defining said circumferential groove
therebetween.

15. A wear shield for use in combination with a
round shaft bit which is insertable into the bore of
bit block, said round shaft bit comprising a bit head
having a rearward flange portion surface and a bit
shaft having a circumferential groove, a clamping
sleeve supported in said groove, said clamping
sleeve having a longitudinal siot and a variable
external diameter; said wear shield comprising an
annular body defining a hole therein which hole fits
over said clamping sleeve holding said clamping
sleeve in a clamping position in which position the
variable external diameter of said clamping sleeve
is not greater than the diameter of a bore of a bit
holder into which said bit shaft is inserted, said
wear shield being moveable onto an area of bit
shaft beyond said clamping sleeve when said bit
shaft is fully inserted into said bore placing said
clamping sleeve in force relation against said bore
axially fitting said bit in said bore of said bit holder,
said bit shaft remaining freely rotatable within said
clamping sleeve, and wherein said wear shield hole
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has a beveled inside diameter in which is seated
the rearward flange portion surface of the bit head.
16. The wear shield in accordance with claim 15,
wherein said wear shield is constructed as a hoid-
ing ring which encloses the clamping sleeve, the
internal diameter of said holding ring being not
greater than the diameter of said bore.

17. The wear shield in accordance with claim 16
wherein the circumferential groove of said bit shaft
is spaced a distance from said bit head which is
not less than the thickness of said holding ring.

18. The wear shield in accordance with claim 17,
wherein said wear shield is constructed as a hold-
ing disk which encioses the clamping sleeve, the
internal diameter of said holding disk being not
greater than the diameter of said bore.

19. The wear shield in accordance with claim 15,
wherein said wear shield functions as a holding
element when said bit shaft is inserted into said
bore of said bit holder and is positioned over said
clamping sleeve between said bit head and the wall
at the end of said bore on the insertion side of said
bit holder.

20. The wear shield in accordance with claim 15,
wherein said wear shield has an external diameter
which is not less than the maximum external diam-
eter of said bit head.

21. The wear shield in accordance with claim 1
wherein the circumferential groove of said bit shaft
is spaced a distance from said bit head which is
not less than the thickness of said wear shield.
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