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STUMP CUTTER TOOTH ASSEMBLY

FIELD OF THE INVENTION

The invention pertains generally to a cutter tooth that has a hard
insert or cutting insert at the axial forward end, wherein the cutter
tooth is useful to impinge and/or disintegrate a piece of material
such as, for example, wood or earth strata. More specifically, the
invention pertains to such a cutter tooth (such as, for example, an
indexable stump cutter tooth), that when used in a stump cutter
‘machine allows the stump cutter machine to experience an increase
\in operational efficiency (i.e., a reduction in operational downtime),
as compared to a stump cutter machine that used earlier stump

cutter teeth.

BACKGROUND OF THE INVENTION

As is generally known, there have been machines used to impinge
and/or disintegrate materials, such as, for example, wood and/or
earth strata. These machines have included, without limitation,
machines used to cut or disintegrate wood or brush, such as, for
example, land clearing machines, tub or horizontal grinders, stump
cutters, and force feed grinders.

In the case of stump cutter machines (i.e., stump cutter assemblies),
the stump cutter machine is positioned near the stump, and then the
wheel is driven (or rotated) and then moved in a radial sweeping
motion whereby the moving stump cutter teeth impinge the stump.
After having made a number of cuts or passes into the stump, the
result is that the stump has been disintegrated below the surface of
the ground. For example, FIG. 19 shows a conventional stump
cutter assembly (generally designated as 400) that is in engagement
with a stump (designated as "STUMP"). The stump cutter stump
cutter tooth assemblies (e.g., stump cutter teeth and pockets) shown
and described in this patent application can be used with the cutter

assembly 400. This particular stump cutter assembly (or stump
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cutter machine) is a Vermeer SC352 stump cutter made and sold by
Vermeer Mfg. Co., 1210 Vermeer Road East, Pella, Iowa 50219.
However, there is no intention to limit or restrict the scope of the
invention to any specific type or kind of stump cutter assembly.
Still referring to FIG. 19, the stump cutter assembly 400 has an arm
(or frame) 422 with a distal end and to which is operatively
rotatably attached a driven cutting wheel 426 about a first axis A-A.
The driven cutting wheel 426 has a circumferential (or peripheral)
edge 428 and a radial outer portion that has its radial outer
termination at the circumferential edge. The driven cutting wheel
426 has opposite side surfaces that comprise a first side surface
429A and a second side surface 429B. A plurality of stump cutter
tooth assemblies is affixed to the cutting wheel 426 in the vicinity
of the peripheral edge 428 of the driven wheel. Each stump cutter
tooth assembly comprises a stump cutter tooth and a pocket
member.

FIG. 20 illustrates a conventional stump cutter tooth assembly
comprising a stump cutter tooth 500 and a pocket member 560.
The stump cutter tooth 500 has a central longitudinal axis F-F, as
shown in FIG. 21. The stump cutter tooth 500 has an elongated
cutter tooth body 502 with an axial forward end 504 and an axial
rearward end 506. The cutter tooth body 502 has a head portion
508 adjacent to the axial forward end 504, and a shank portion 510
adjacent to the axial rearward end 506. The head portion 508
presents a pair of opposite base surfaces 512 and 514, each base
surface having a generally vertical and a generally horizontal (as
viewed in FIG. 21) surface. These base surfaces 512, 514 are
disposed about 180 degrees apart. The shank portion 510 has a
threaded portion 520.

The head portion 508 further defines a seat surface 544 which is
configured to abut against the base surfaces 573A, 573B when the
stump cutter tooth 500 is mounted to the pocket member 560.

Flat stop surface 516 is intended to abut against the shoulder 590 in
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any one of the embodiments of the pocket when the stump cutter
tooth 500 is retained by the pocket member 560. The head portion
508 defines another flat stop surface disposed 180 degrees from the
flat stop surface 516. |

The stump cutter tooth 500 further includes a pair of hard inserts
524 A and 524B. Each one of the hard inserts (524A, 524B) has a
generally arcuate flank surface (526A, 526B) a generally planar top
rake surface (528A, 528B) and a generally planar inner flank
surface (5304, 530B). Cutting edges 532A and 532B are at the
intersections of the flank surfaces 526A and 526B and the top
surfaces 528A and 528B, respectively. Each one of the cutting
edges (532A, 532B) has a generally arcuate shape. The hard inserts
524A and 524B are spaced apart a small distance, which means that
the inner flank surfaces of the hard inserts are spaced a small
distance from one another.

Each one of the hard inserts (524A, 524B) is typically made from a
hard material such as, for example, cemented (cobalt) tungsten
carbide. Brazing is the preferred way to affix the hard inserts to the
elongated body.

It should be appreciated that the hard inserts may also be affixed to
the cutter tooth body via an adhesive such as, for example, an
epoxy. Further, it is contemplated that the hard inserts may be
affixed to the cutter tooth body via mechanical means such as, for
example, a clamp or bolt or the like that mechanically acts on the
hard insert.

As known in the art, there are three different styles of pocket
members (i.e., a straight pocket, a cross-over pocket and an offset
pocket), as shown and described in U.S. Patent No. 9,585,313, the
entire contents of which is incorporated herein by reference. Each
one of these styles or kinds of pocket members includes an
extension (or radial outer portion that is reduced in both width and
thickness as compared to the radial inner portion of the pocket

member) that contains a bore.
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For example, FIG. 22 shows an offset pocket member, generally
designated as 560. The offset pocket 560 includes a body 562 that
has a radial inner end 564 and a radial outer end 566. The pocket
body 562 also has an outer side surface 568 and an inner side
surface 570. When the pocket 560 is securely affixed to the driven
cutting wheel 426, the inner side surface 570 is adjacent to and
pressed against a selected one of the first or second side surfaces
(429A, 429B) of the wheel 426.

The body 562 has an enlarged (or base) portion 572 adjacent to the
radial inner end 564 thereof. The pocket body 562 further includes
an angled (reduced dimension) portion 582 that extends from and is
integral with the base portion 572. The base portion 572 has an
enlarged thickness and width as compared to the rest of the cutter
body (i.e., the reduced portion 582). The base portion 572 contains
a pair of bores 574 and 576 therein. Typically, at least one of the
bores 574 and 576 is a threaded bore, for example, the bore 576 is a
threaded bore.

The offset pocket 560 has opposite edges 592A and 592B. The
angled portion 582 contains a bore 586 that passes between the
opposite edges 592A and 592B. There are opposite shoulders (or
abutment surfaces) 590A and 590B at a location near where the
pocket body 562 transitions between the base portion and the
reduced portion. The pocket body 562 defines another shoulder
590B (not shown) disposed 180 degrees from the shoulder 590A.
Base surfaces 573A and 573B are spaced apart defining a width of
the radial outward end 566.

Referring back to FIG. 20, the stump cutter tooth 500 is attached to
the pocket member 560 by positioning the shank portion 510 of the
stump cutter tooth 500 in the bore 586 and, at least for one specific
embodiment of the stump cutter tooth, tightening a nut onto the
threaded portion of the shank to secure the stump cutter tooth to the
pocket member. When properly mounted on the pocket member

560, the seating surface 544 abuts against the selected one of the
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base surfaces 573 (573A or 573B), and the selected one of the flat
stop surfaces 516 (FIG. 18) of the stump cutter tooth 500 engages a
selected one of the shoulders 590A and 590B to help keep the
stump cutter tooth 500 from rotating during the stump cutting
operation,

There are many other examples of solutions in the prior art for
preventing unwanted rotation of a cutting tooth around a single
mounting bolt. Unfortunately, rotation of the stump cutter tooth
500 in the pocket member 560 may take place during the stump
cutting operation. This can be due to manufacturing issues of the
stump cutter tooth 500 and/or pocket member 560. It can also be
due to over use and/or excess wear of the tooth and/or pocket.
When the outside corners of the stump cutter tooth 500 near the
mounting surface are too rounded through manufacturing and/or
operational wear, it reduces the width of the flat stop surfaces 516
laterally on the stump cutter tooth 500, allowing it to slip past the
shoulder 590A and 590B on the pocket member 560, resulting in
poor performance, premature wear of the pocket/tooth, and/or
catastrophic failure of the system. In addition to corner wear, over
use of the tooth can lead to the wearing away of the ledge on the
tooth body all together, leaving the tooth with nothing to engage the
pocket.

In view of the foregoing, it would be highly desirable to provide an
improved stump cutter tooth assembly that eliminates the issues
associated with properly seating the stump cutter tooth due to the
corners rounding on the tooth, while preventing unwanted rotation
of the stump cutter tooth in the pocket member during a cutting

operation.

SUMMARY OF THE INVENTION

The problem associated with unwanted movement of the stump
cutter tooth relative to the pocket member during cutting operations

is solved by having a non-planar stop surface formed on the cutter
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tooth body that is adapted to abut against a non-planar shoulder that
is formed in the pocket member. In addition, the problem
associated with unwanted movement of the stump cutter tooth in
the pocket member during cutting operations is solved by having
the non-planar stop surface formed with a plurality of surfaces,
including one or more recesses formed in the tooth body that
cooperate with one or more tabs formed in the non-planar shoulder
to define an anti-rotation, even if the stump cutter tooth is worn past
it’s designed life. Further, the one or more non-planar surfaces
provide a locating feature to properly locate the stump cutter tooth
in the pocket member. In some examples, the mating features are at
least partially ornamental in nature and feature non-functional
elements.

In accordance with an aspect of the invention, a stump cutter tooth
assembly comprises a pocket member that includes an arcuate
shoulder. A stump cutter tooth is adapted to be mounted on the
pocket member. The stump cutter tooth includes a tooth body
having a seating surface and an arcuate outer surface. At least one
hard insert is mounted on the seating surface of the tooth body. At
least one hard insert has a primary cutting edge at an intersection
between a top surface and an outer flank surface. The arcuate
shoulder of the pocket member is adapted to abut against the
arcuate outer surface of the stump cutter tooth to prevent unwanted
movement of the stump cutter tooth relative to the pocket member
during the cutting operation.

In another aspect, a stump cutting tooth includes a tooth body
having a seating surface and an arcuate outer surface. At least one
hard insert is mounted on the seating surface of the tooth body. At
least one hard insert has a primary cutting edge at an intersection
between a top surface and an outer flank surface. The arcuate outer
surface of the stump cutter tooth is adapted to abut against an

arcuate shoulder of a pocket member to prevent unwanted
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movement of the stump cutter tooth relative to the pocket member
during the cutting operation.

In yet another form thereof, the invention is a cutting insert has a
top surface, an outer flank surface, an inner flank surface, and a
primary cutting edge formed at an intersection between the top
surface and the outer flank surface. The hard insert has a
boomerang shape.

These and other aspects of the present invention will be more fully

understood following a review of this specification and drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

While various embodiments of the invention are illustrated, the
embodiments shown should not be construed to limit the claims. It
is anticipated that various changes and modifications may be made
without departing from the scope of this invention.

FIG. 1 is an exploded, isometric view of a stump cutter tooth
assembly according to an embodiment of the invention;

FIG. 2 is an isometric view of the stump cutter tooth assembly of
FIG. 1 when assembled;

FIG. 3 is a side view of the stump cutter tooth assembly of FIG. 1
when assembled;

FIG. 4 is another isometric view of the stump cutter tooth assembly
of FIG. 1 when assembled;

FIG. 5 is an enlarged, partial cross-sectional view of the stump
cutter tooth assembly taken along line 5-5 of FIG. 3;

FIG. 6 is an exploded, isometric view of s stump cutter tooth
according to an embodiment of the invention;

FIG. 7 is an isometric view of the stump cutter tooth of FIG. 6 in
which the pair of hard inserts are affixed to the tooth body;

FIG. 8 is an isometric view of a stump cutter tooth in which the
threaded opening comprises a blind hole;

FIG. 9 is an isometric bottom view of the stump cutter tooth of FIG.
6;
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FIG. 10 is a bottom view of the stump cutter tooth of FIG. 6;
FIG. 11 is a bottom view of a stump cutter tooth with a different
geometrical shape than the stump cutter tooth of FIG. 10;

FIG. 12 is a bottom view of a stump cutter tooth with a different
geometrical shape than the stump cutter tooth of FIG. 10;

FIG. 13 is a top view of a hard insert according to another
embodiment of the invention;

FIG. 14 is a side view of the hard insert of FIG. 13;

FIG. 15 is an end view of the hard insert of FIG. 13;

FIG. 16 is an isometric view of the straight pocket member of FIG.
L

FIG. 17 is an exploded, isometric view of a stump cutter tooth
assembly similar to the stump cutter tooth assembly of FIG. 1,
except that the threaded fastener in is fed through the front of the
stump cutter tooth, instead of the rear of the stump cutter tooth;
FIG. 18 is an exploded, isometric view of a stump cutter tooth
assembly according to another embodiment of the invention;
FIG. 19 is an isometric view of a conventional stump cutter
assembly in engagement with a stump;

FIG. 20 is an isometric view of a conventional stump cutter tooth
assembly comprising a stump cutter tooth and a pocket member;
FIG. 21 is an isometric view of the stump cutter tooth of FIG. 20
having two separate hard inserts affixed to an axial forward end of
the stump cutter tooth; and

FIG. 22 is an isometric view of the pocket member of FIG. 20

having a planar stop or abutment surface.

DETAILED DESCRIPTION OF THE INVENTION

Referring to the drawings, FIGS. 1-5 show a stump cutter tooth
assembly, generally designated as 10, according to an embodiment
of the invention. In general, the stump cutter tooth assembly 10
comprises a stump cutter tooth, generally designated as 20, a pocket

member, generally designated as 50, and a fastener, generally
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designated as 100, such as a bolt, and the like, for affixing the
stump cutter tooth in the pocket member 50.

Approximating language, as used herein throughout the
specification and claims, may be applied to modify any quantitative
representation that could permissibly vary without resulting in a
change in the basic function to which it is related. Accordingly, a
value modified by a term or terms, such as “about”,
“approximately”, and “substantially”, are not to be limited to the
precise value specified. In at least some instances, the
approximating language may correspond to the precision of an
instrument for measuring the value. Here and throughout the
specification and claims, range limitations may be combined and/or
interchanged, such ranges are identified and include all the sub-
ranges contained therein unless context or language indicates
otherwise.

Throughout the text and the claims, use of the word "about" in
relation to a range of values (e.g., "about 22 to 35 wt %") is
intended to modify both the high and low values recited, and
reflects the penumbra of variation associated with measurement,
signiﬁéant figures, and interchangeability, all as understood by a
person having ordinary skill in the art to which this invention
pertains.

For purposes of this specification (other than in the operating
examples), unless otherwise indicated, all numbers expressing
quantities and ranges of ingredients, process conditions, etc are to
be understood as modified in all instances by the term "about".
Accordingly, unless indicated to the contrary, the numerical
parameters set forth in this specification and attached claims are
approximations that can vary depending upon the desired results
sought to be obtained by the present invention. At the very least,
and not as an attempt to limit the application of the doctrine of
equivalents to the scope of the claims, each numerical parameter

should at least be construed in light of the number of reported
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significant digits and by applying ordinary rounding techniques.
Further, as used in this specification and the appended claims, the
singular forms "a", "an" and "the" are intended to include plural
referents, unless expressly and unequivocally limited to one
referent.

Notwithstanding that the numerical ranges and parameters setting
forth the broad scope of the invention are approximations, the
numerical values set forth in the specific examples are reported as
precisely as possible. Any numerical value, however, inherently
contains certain errors necessarily resulting from the standard
deviation found in their respective testing measurements including
that found in the measuring instrument. Also, it should be
understood that any numerical range recited herein is intended to
include all sub-ranges subsumed therein. For example, a range of
"1 to 10" is intended to include all sub-ranges between and
including the recited minimum value of 1 and the recited maximum
value of 10, i.e., a range having a minimum value equal to or
greater than 1 and a maximum value of equal to or less than 10.
Because the disclosed numerical ranges are continuous, they
include every value between the minimum and maximum values.
Unless expressly indicated otherwise, the various numerical ranges
specified in this application are approximations.

In the following specification and the claims, a number of terms are
referenced that have the following meanings.

The singular forms “a”, “an”, and “the” include plural references
unless the context clearly dictates otherwise.

“QOptional” or “optionally” means that the subsequently described
event or circumstance may or may not occur, and that the
description includes instances where the event occurs and instances
where it does not.

As used herein, the term “arcuate” is defined as a surface that is

bent, arched or curved like a bow, and can comprise a continuously
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bent, arched or curved surface, or can comprise of a plurality of
planar surfaces that together form a bent, arched or curved surface.
Referring now to FIGS. 6-10, the stump cutter tooth 20 has a
central longitudinal axis B-B. The stump cutter tooth 20 has a
cutter tooth body 22 presents a pair of opposite seating surfaces
24A and 24B. Each seating surface 24A and 24B has a generally
vertical and a generally horizontal surface (as viewed in FIG. 6).
These seating surfaces 24A, 24B are disposed about 180 degrees
apart from each other.

The body 22 further defines an arcuate stop surface 26A that abuts
against the arcuate shoulder 74A and 74B of the pocket member 50
(see FIG. 16) when the stump cutter tooth 20 is properly mounted
in the pocket member 50 by the fastener 100. Arcuate shoulder
74B is not visible in FIG. 16, but arcuate shoulder 74B is the same
shape as arcuate shoulder 74A in all embodiments. The body 22
defines another arcuate stop surface 26B disposed 180 degrees from
the arcuate stop surface 26A. It will be appreciated that all
embodiments of the stump cutter tooth include the arcuate stop
surfaces 26A and 26B, and all embodiments of the pocket member
include the arcuate shoulders 74A and 74B. The arcuate shoulder
74A and 74B cooperates with a respective arcuate stop surface 26A
and 26B to help maintain the proper orientation and prevent
unwanted movement of the stump cutter tooth 20 relative to the
pocket member 50 during the cutting operation, even if the stump
cutter tooth 20 has become worn.

The body 22 further includes a threaded opening, generally
designated as 28, having internal threads capable of receiving the
threaded fastener 100 to mount the stump cutter tooth 20 in the
pocket member 50. In the illustrated embodiment, the threaded
opening 28 is in the form of a raised boss. The threaded opening 28
defines an arcuate exterior wall 28A and 28B with a pair of
opposing flanges disposed about 180 degrees apart from each other.
In the illustrated embodiment, the threaded opening 28 is higher in
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elevation than each of the seating surfaces 24A, 24B. In one
embodiment, the threaded opening 28 may be in the form of a blind
hole 31, as shown in FIG. 8. In this embodiment, the threaded
fastener 100 has a predetermined length so as to not pass through
the threaded opening 28 (i.e., engage the wall of the blind hole).
The stump cutter tooth 20 further includes a pair of hard inserts
30A and 30B. Each hard insert (30A, 30B) is substantially
identical to each other and each are shaped similar to a boomerang
with a generally arcuate outer flank surface (32A, 32B), a generally
planar top rake surface (34A, 34B) and a generally arcuate inner
flank surface (36A, 36B). As used herein, an object that is shaped
like a boomerang has a shape like a ruler that has a bend in the
middle and the ends rounded off. Cutting edges 38A and 38B are
formed at the intersections of the outer flank surfaces 32A and 32B
and the top rake surfaces 34A and 34B, respectively. Each one of
the cutting edges (38A, 38B) has a generally arcuate shape.

It should be appreciated that the generally planar top rake surfaces
34A and 34B could present a convex or a concave shape depending
upon the specific application. It should be appreciated that any
other generally planar surfaces presented by the hard inserts
described herein could be convex or concave in shape.

As shown in FIGS. 7 and 8, the hard inserts 30A and 30B are
spaced apart a small distance by the flanges 29 of the opening 28
and the inner flank surfaces 36A and 36B are spaced a small
distance from the arcuate exterior walls 28A and 28B of the
opening 28. In addition, a cavity 39A and 39B is formed between
the seating surfaces 24A and 24B, the exterior walls 28A and 28B
of the opening 28 and the arcuate inner flank surfaces 36A and 36B
of the hard inserts 30A and 30B. These cavities 39A and 39B trap
debris during the cutting operation to provide protection against
material-on-material wear of the stump cutter tooth assembly 10.
Each one of the hard inserts (30A, 30B) is typically made from a

hard material such as, for example, cemented (cobalt) tungsten
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carbide. Additives (e.g., niobium, tantalum, titanium, chromium)
may provide certain properties to the cemented (cobalt) tungsten
carbide. The binder (i.e., cobalt) may also include iron and/or
nickel. The average grain size of the tungsten carbide (or other
hard particles) may be selected to impart desired propetties to the
cemented (cobalt) tungsten carbide. The hard insert may also be
made from any one of polycrystalline diamond material, ceramics
and cermets (e.g., alumina-based ceramics or titanium-based
ceramics).

It should be appreciated that the hard (i.e., cutting) insert exhibits a
hardness that is greater than the hardness of the cutter tooth body.
Thus, it can be appreciated that the axial forward portion of the
stump cutter tooth is harder than the axial rearward portion thereof.
It is contemplated that in some instances, the axial forward portion
of the cutter tooth body may exhibit a higher hardness than the
balance of the cutter tooth body.

It should be appreciated that the steel bodies for the stump cutter
teeth pockets can be made via a number of different processes
including a process to quench and temper a carbon steel or an alloy
steel. These pockets and cutter tooth bodies could also be cold
headed forged or hot forged or investment cast or machined from
wrought steel.

It should be pointed out that the above discussion of the materials
for the hard inserts and the cutter bodies and pockets, as well as the
materials for the braze alloys, and other means to attach the hard
inserts to the cutter bodies and the hardness profiles of the cutter
bodies and the relative hardness of the hard inserts as compared to
the cutter bodies apply to all of the specific embodiments of the
stump cutter teeth and pockets, even if not specifically set forth in
conjunction therewith.

Brazing is the preferred way to affix the hard inserts 30A and 30B
to the body 22, as shown in FIG. 7. It should be appreciated that
the hard inserts 30A and 30B may also be affixed to the cutter tooth
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body 22 via an adhesive such as, for example, an epoxy. Further, it
is contemplated that the hard inserts 30A and 30B may be affixed to
the cutter tooth body 22 via mechanical means such as, for
example, a clamp or bolt or the like that mechanically acts on the
hard inserts 30A and 30B.

Referring to FIGS. 6-9, one aspect of the invention is that the body
member 22 includes one or more recesses 40A and 40B formed in a
lower peripheral surface 42A, 42B of the body member 22 of the
stump cutter tooth 20. The recesses 40A and 40B are located on the
peripheral surfaces 42A, 42B, respectively, so as to cooperate with
a respective tab 75A and 75B formed on the pocket member 50. As
seen in FIG. 9, each recess 40A and 40B extends from a bottom
surface 49 of the body member 22 a sufficient distance to enable
the respective tab 75A and 75B of the pocket member 50 (see
FIGS. 16-18) to be disposed therein. The cooperation between the
one or more recesses 40A and 40B of the stump cutter tooth 20 and
the one or more tabs 75A and 75B of the pocket member 50 defines
an anti-rotation feature that prevents unwanted movement between
the stump cutter tooth 20 and the pocket member 50 during a
cutting operation. In addition, the one or more recesses 40A and
40B and the one or more tabs 75A and 75B provide a locating
feature for properly locating the stump cutter tooth 20 in the pocket
member 50.

It should be appreciated that the invention is not limited in any way
whatsoever to the geometrical shape of the bottom surface 49 of the
stump cutter tooth 20, and that the invention can be practiced using
any desirable geometrical shape, so long as the stump cutter tooth
20 can properly mate with the pocket member 50.

FIGS. 11 and 12 illustrate some possible alternative geometrical
shapes for the bottom surface 49 of the stump cutter tooth 20. It
should be appreciated that many other alternative geometrical

shapes for the bottom surface 49 fall within the scope of the
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invention, and that the geometrical shapes shown in the Figures are
for illustrative purposes only.

In the above embodiment of the stump cutter tooth 20, the stump
cutter tooth 20 includes a pair of hard inserts 30A and 30B (see
FIGS. 6-9). However, it should be appreciated that the invention
can be practiced by replacing the pair of hard inserts 30A and 30B
with a hard insert 30C having unitary construction, as shown in
FIGS. 13-15. In general, the cutting insert 30C is elliptical in shape
and is substantially symmetrical about an axis C-C that is
perpendicular to the central longitudinal axis B-B of the cutter tooth
body 22 (see FIG. 6). The hard insert 30C is generally annular
having a bottom surface 44, a generally planar top rake surface 34,
an inner flank surface 36 and an outer flank surface 32. The inner
flank surface 36 has a substantially planar portion 37 and an arcuate

portion 39. Similarly, the outer flank surface 32 has substantially

~ planar portions 41 and 43 and an arcuate portion 45 to define a

generally “U” or “V”-shaped profile.

In addition, it should be appreciated that the generally planar top
rake surface 34 could present a convex or a concave shape
depending upon the specific application. It should be appreciated
that the any other generally planar surfaces presented by the cutting
inserts described herein could be convex or concave in shape.
Similar to the embodiment with the pair of hard inserts 30A and
30B, the inner flank surface 36 defines an opening 47 extending
entirely through the cutting insert 30C from the bottom surface 44
to the top surface 34 that cooperates with the cutting tooth body 22,
and in particular with the threaded opening 28 and seating surfaces
24A and 24B to trap debris during a cutting operation. Similar to
the hard inserts 30A and 30B, the cutting insert 30C also has a
primary cutting edge 38 at the intersection of the top rake surface
34 and the arcuate portion 45 of the outer flank surface 32. In
addition, a portion of the primary cutting edge 38 is formed at an

intersection between the top rake surface 34 and the planar portion
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41 of the outer flank surface 32. Because the cutting insert 30C is
symmetric about the axis C-C, the cutting insert 30C has a total of
two primary cutting edges 38 on opposite ends of the hard insert
30C.

During operation, the selected primary cutting edge 38 impinges the
material and experiences a greater amount of wear as compared to
the other cutting edges. Over time, the selected primary cutting
edge 38, 38A, 38B wears to a point where it does not function in an
efficient and/or useful fashion. At this point (or shortly prior to this
point), the operator will need to unfasten the stump cutter tooth 20
and rotate it 180 degrees to orient the hard inserts 30A, 30B or 30C
so the other primary cutting edge 38, 38A, 38B primarily impinges
upon the material. As can be appreciated, stump cutter tooth 20
provides an indexable cutter tooth that is relatively easy to unfasten
and rotate to expose a new primary cutting edge 38, 38A, 38B.

As mentioned earlier, one of the styles of the pocket members that
can be used to hold a stump cutter tooth is a straight pocket. FIG.
16 shows a straight pocket member, generally designated as 50.
The straight pocket 50 includes a pocket body 52 that has a radial
inner end 54 and a radial outer end 56. The pocket body 52 also
has an outer side surface 58 and an opposite inner side surface 60.
When the pocket member 50 is securely affixed to the driven
cutting wheel, the inner side surface 60 is pressed against a selected
one of the side surfaces of the cutting wheel.

The pocket body 52 has an enlarged (or base) portion 62 adjacent to
the radial inner end 54 thereof. The pocket body 52 further
includes a reduced portion 72 that extends from and is integral with
the base portion 62. As can be seen from FIG. 16, the base portion
62 has an enlarged thickness and width as compared to the reduced
portion 72. The enlarged base portion 62 contains a pair of bores
64 and 66 therein, As illustrated in FIG. 3, the bore 64 is a smooth
bore that includes an enlarged counterbore portion (that has an

enlarged diameter) section 68 and a reduced diameter section 70. A
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shoulder 71 provides a transition between the enlarged counterbore
portion 68 and the reduced diameter portion 70 of the bore 64. The
bore 66 is a threaded bore in which the threaded portion is of a
generally constant diameter. As illustrated in FIG. 4, the bore 66
has a frusto-conical portion 67 at the one end thereof adjacent to the
inner side surface 60.

Referring back to FIG. 16, the straight pocket member 50 has
opposite side surfaces 78A and 78B. The reduced portion 72
contains a bore 76 that passes between the opposite side surfaces
78A and 78B. The bore 76 has a sufficient diameter to allow a
shaft portion 102 of the threaded fastener 100 to pass therethrough
and be threaded into the threaded opening 28 of the stump cutter
tooth 20.

An arcuate shoulder 74A and 74B is on each one of the opposite
edge surfaces (78A and 78B, respectively) at a location near where
the pocket body 52 transitions between the base portion 62 and the
reduced portion 72. Arcuate shoulder 74B is not visible in FIG. 16,
but shoulder 74B is located on the opposite side as arcuate shoulder
74A. The shoulder 74A corresponds to first side surface 78 A and
the shoulder 74B corresponds to second side surface 78B. Again,
although it will be described in more detail hereinafter, when
attached to the straight pocket member 50, the stump cutter tooth 20
engages a selected one of the shoulders 74A and 74B to help keep
the stump cutter tooth 20 from rotating during the stump cutting
operation. Thus, it can be said that each shoulder 74A and 74B
functions as an abutment or a stop with respect to the stump cutter
tooth 20 to help keep the stump cutter tooth 20 from rotating during
the stump cutting operation.

It should be appreciated that each one of the shoulders (74A and
74B) is spaced apart from the bore 76 to provide clearance for the
head 104 of the threaded fastener 100.

It should also be appreciated that the straight pocket member 50 is

bi-directional in the sense that it can be positioned and reattached to
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the opposite side surface of the wheel. This becomes especially
important in the event the forward face or one of the edges of the
pocket member 50 becomes damaged during use. Ifthis occurs, the
pocket member 50 can be removed from the wheel, rotated 180
degrees and moved to the other side of the wheel. By doing this,
the previously forward face (which was damaged) becomes the
rearward face and the previously rearward face becomes the
forward face. In order for this to be the case, the reduced portion
72 (or most of the reduced portion) of the pocket member 50 is
symmetrical about the central axis D-D, as shown in FIG. 16. The
corresponding opposite straight pocket also has to be switched to its
opposite side of the wheel. This bi-directional feature allows for
the easy and quick reuse of a damaged pocket member.

Further, it should be appreciated that when the stump cutter tooth
20 is mounted in the bore 76 of the pocket member 50, the hard
insert 30A and 30B that is not in direct engagement with the stump
helps protect the surface 78A and the arcuate shoulder 74A from
wear due to impingement of debris during the cutting operation.

On occasion the surface 78B (or shoulder 74B) of the pocket
member 50 may suffer damage such that the pocket member 50 no
longer functions in a useful (or optimum) fashion. In this
embodiment, rather than replace the pocket member 50 with a new
pocket member, the operator can remove the partially damaged (or
worn) straight pocket and reposition it on the other side of the
wheel so as to have an orientation like that of the right hand straight
pocket. After being repositioned, it can be seen that the previous
forward edge, for example surface 78A, which was damaged or
worn, becomes the rearward face, and the previous rearward edge,
for example surface 78B, becomes the forward face that
experiences most of the impingement of the cutting debris. The
corresponding opposite straight pocket also has to be switched to its
opposite side of the wheel so that the bores correspond to one

another (i.e., a bore with the counter bore in one pocket must

-18-



WO 2020/014626

[00080]

[00081]

[00082]

CA 03105497 2020-12-31

PCT/US2019/041626

correspond to a threaded bore of the other pocket). Although it will
be mentioned hereinafter, it should be appreciated that the other
pockets (i.e., the cross-over pocket and the offset pocket) also have
the bi-directional capability, wherein the bi-directional capability of
the pockets enhances the serviceability of the stump cutter
assembly 10 and reduces downtime for the stump cutter assembly
10.

As mentioned earlier, one aspect of the invention is that the arcuate
shoulder 74A and 74B of the pocket member 50 includes one or
more tabs 75A and 75B, respectively, that cooperate with a
respective recess 40A and 40B formed in the body member 22 of
the stump cutter tooth 20. This cooperation between the of one or
more recesses 40A and 40B of the stump tooth cutter 20 and the
one or more tabs 75A and 75B of the pocket member 50 defines an
anti-rotation feature of the invention. In addition, the one or more
recesses 40A and 40B and the one or more tabs 75A and 75B
provide a locating feature for properly locating the stump cutter
tooth 20 in the pocket member 50.

Prior to operation, the operator orients the stump cutter tooth 20 to
select which one of the primary cutting edges 38A and 38B (see
FIG. 5) will primarily impinge (or engage) upon the material (e.g.,
earth strata, wood products and the like) to be impinged and
disintegrated, and then fasten the stump cutter tooth 20 in the
selected orientation. In the illustrated embodiment shown in FIG.
1, the threaded fastener 100 enters at the rear of the pocket member
50, then passes through the opening 76, and is then threaded into
the threaded opening 28 of the stump cutter tooth 20 when affixing
the stump cutter tooth 20 to the pocket member 50. However, it
will be appreciated that the invention is not limited by the manner
in which the threaded fastener 100 is used to affix the stump cutter
tooth 20 to the pocket member 50.

Referring now to FIG. 17, a stump cutter tooth assembly 200 is

shown according to another embodiment of the invention. In this
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embodiment, the threaded fastener 100 enters the front of the
pocket member 50, then passes through an opening 46 in the stump
cutter tooth 20 and is then threaded into a nut 202 at the rear of the
pocket member 50. The head 104 of the threaded fastener 100
engages a stop surface 48 within the opening 46 when mounting the
stump cutter tooth 20 in the pocket member 50. The opening 46 is
preferably non-threaded having a sufficient diameter to allow the
threaded fastener 100 to pass therethrough, but it is envisioned that
the opening 46 can be threaded such that the threaded fastener 100
is threaded into the opening 46 of the stump cutter tooth 20.
Similar to the earlier embodiment, the body 22 of the stump cutter
tooth 20 has one or more recesses 40A and 40B that cooperate with
one or more tabs 75A and 75B formed on the pocket member 50 to
provide an anti-rotation and locating feature of the invention.

[00083] Referring now to FIG. 18, a stump cutter tooth assembly 300 is
shown according to another embodiment of the invention. In this
embodiment, the stump cutter tooth 20 has a shank portion 310 with
a threaded portion 320 extending rearwardly from the body 22 that
enters the front of the pocket member 50, then passes through the
opening 76 in the pocket member 50 and is then threaded into a nut /
302 at the rear of the pocket member 50. It is noted that the pocket
member 50 shown in FIG. 18 comprises an offset pocket member in
which the inner side surface 62 is adjacent to and pressed against a
selected one of the sides (429A, 429B) (see FIG. 19) of the wheel
426 when the pocket member 50 is affixed to the driven cutting
wheel 426.

[00084] It is also noted that the hard inserts 30A and 30B in this
embodiment comprises a generally arcuate flank surface 326A and
326B, a generally planar top rake surface 328A and 328B, and a
generally planar inner flank surface 330A and 330B. The arcuate
flank surfaces 326A and 328B define a generally “U” or “V”
shaped profile, similar to the arcuate flank surfaces of the hard

inserts 30A and 30B.
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Similar to the earlier embodiments, the body 22 of the stump cutter
tooth 20, as shown in FIG. 18, has one or more recesses 40A and
40B that cooperate with one or more tabs 75A and 75B formed on
the pocket member 50 to provide an anti-rotation and locating
feature of the invention.

It is clear that the invention provides an improved stump cutter
tooth that experiences a reduction in events (e.g., the breakage or
wear) that require replacement thereof. Further, the present
invention provides an improved stump cutter tooth assembly
(including the pocket and associated components) that experiences
a reduction in events (e.g., the breakage or wear) that require
replacement of the other components of the stump cutter tooth
assembly including without limitation the pocket and associated
fasteners. Among other things, the capability of the stump cutter
tooth to provide an anti-rotation and locating feature facilitates the
reduction in the breakage and/or wear of the stump cutter tooth.
Also, the invention provides an improved stump cutter tooth, as
well as an assembly that uses the improved stump cutter tooth, that
enhances the operational efficiencies connected with replacement
of stump cutter teeth or other components of the stump cutter
assembly. Among other things, the capability of the stump cutter
tooth to be indexed 180 degrees so as to present a new cutting edge
increases the serviceability and reduces downtime connected with
the operation of the stump cutter. Further, the bi-directional
capability of the different styles of pockets increases the
serviceability and reduces downtime connected with the operation
of the stump cutter.

The patents and publications referred to herein are hereby
incorporated by reference.

Whereas particular aspects of this invention have been described
above for purposes of illustration, it will be evident to those skilled

in the art that numerous variations of the details of the present
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invention may be made without departing from the invention as

defined in the appended claims.
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WHAT IS CLAIMED IS:

1. A stump cutter tooth assembly, comprising:

a pocket member including an arcuate shoulder;

a stump cutter tooth adapted to be mounted on the pocket member,
the stump cutter tooth including a tooth body having a seating surface and an
arcuate outer surface; and

at least one hard insert mounted on the seating surface of the tooth
body, the at least one hard insert having a primary cutting edge at an intersection
between a top surface and an outer flank surface,

wherein the arcuate shoulder of the pocket member is adapted to abut
against the arcuate outer surface of the stump cutter tooth to prevent unwanted
movement of the stump cutter tooth relative to the pocket member during the

cutting operation.

2. The stump cutter tooth assembly according to Claim 1, wherein the
stump cutter tooth further comprises one or more recesses formed in the tooth
body, and wherein the arcuate shoulder of the pocket member further comprises
one or more tabs for cooperating with the one or more recesses to define an anti-

rotation and locating feature of the stump cutter tooth assembly.
3. The stump cutter tooth assembly according to Claim 1, wherein the
stump cutter tooth further comprises a threaded hole capable of receiving a

threaded fastener for mounting the stump cutter tooth in the pocket member.

4. The stump cutter tooth assembly according to Claim 1, further

comprising a pair of hard inserts mounted on the seating surface of the tooth body.

5. The stump cutter tooth assembly according to Claim 4, wherein

each hard insert has a boomerang shape.

6. The stump cutter tooth assembly according to Claim 4, wherein the

inner flank surface of each hard insert has a planar portion and an arcuate portion.
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7. The stump cutter tooth assembly according to Claim 1, wherein the

stump cutter tooth is indexable.

8. The stump cutter tooth according to Claim 1, wherein the stump
cutter tooth further comprises a threaded hole capable of receiving a threaded

fastener for mounting the stump cutter tooth in a pocket member.

9. A stump cutter tooth, comprising:

a tooth body having a seating surface and an arcuate outer surface;
and

at least one hard insert mounted on the seating surface of the tooth
body, the at least one hard insert having a primary cutting edge at an intersection
between a top surface and an outer flank surface,

wherein the arcuate outer surface of the stump cutter tooth is adapted to

abut against an arcuate shoulder of a pocket member to prevent unwanted
movement of the stump cutter tooth relative to the pocket member during the

cutting operation.

10.  The stump cutter tooth according to Claim 9, wherein the stump
cutter tooth further comprises one or more recesses formed in the tooth body for
cooperating with one or more tabs formed in the pocket member to define an anti-

rotation and locating feature of the stump cutter tooth assembly.

11.  The stump cutter tooth according to Claim 9, wherein the stump
cutter tooth further comprises a threaded hole capable of receiving a threaded

fastener for mounting the stump cutter tooth in a pocket member.

12.  The stump cutter tooth according to Claim 9, further comprising a

pair of hard inserts mounted on the seating surface of the tooth body.

13.  The stump cutter tooth according to Claim 12, wherein each hard

insert has a boomerang shape.
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14.  The stump cutter tooth according to Claim 12, wherein the inner

flank surface of each hard insert has a planar portion-and an arcuate portion.

15.  The stump cutter tooth according to Claim 9, wherein the stump

cutter tooth is indexable.

16. A hard insert for a stump cutter tooth, comprising:
a top surface;
an outer flank surface;
an inner flank surface; and
a primary cutting edge formed at an intersection between the top
surface and the outer flank surface,

wherein the hard insert has a boomerang shape.

17.  The stump cutter tooth according to Claim 16, wherein the outer
flank surface of the hard insert has a substantially planar portion and an arcuate

portion.
18.  The stump cutter tooth assembly according to Claim 16, wherein

the outer flank surface of the cutting insert has a substantially planar portion and

an arcuate portion.
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