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(54) Cutting assembly for a stump cutting apparatus

(57) A cutting assembly for use with a stump cutting
apparatus (8). Cutting assembly including a plurality of
tool holders (14,16,18,20) and cutting tools (22,24,26,28)
supported in said tool holders (14,16,18,20). The tool

holders (14,16,18,20) placed in a side-by-side relation-
ship on at least one side of the cutting wheel (10). Further,
in an alternative example a single tool holder (200) sup-
ports multiple cutting tools (202).
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates generally to a
stump cutting apparatus and, more specifically, to a tool
holder and cutting tool for use with a stump cutting ap-
paratus.

Description of Related Art

[0002] Various types of stump cutting devices are
known. One type includes a rotatable wheel or disk hav-
ing a plurality of cutting tools fastened adjacent a periph-
eral edge. A second type includes a rotatable drum hav-
ing a plurality of cutting tools fastened adjacent to or on
an outer circumferential surface. During operation, as the
wheel or drum rotates the cutting tools engage and cut
the stump. Each type uses a multitude of various cutting
tool styles and configurations. A cutting tool typically in-
cludes a tool holder secured to the cutting wheel or drum
and a cutting tooth secured to the tool holder.
[0003] Some stump cutting devices use a pair of tool
holders, sometimes referred to as pockets or mounting
blocks, attached across from each other on opposite
sides of the wheel. Each tool holder typically includes a
pair of apertures used for mounting or securing the tool
holder to the wheel. Various configurations can be used
including the tool holder having two counter bored aper-
tures with the opposite or corresponding tool holder hav-
ing two threaded apertures. Each tool holder could have
one counter bored aperture and one threaded aperture.
[0004] A fastener, such as a bolt or screw, extends
through the counter bored aperture in the tool holder, an
aperture in the wheel and threadably engages the thread-
ed aperture on the opposite pocket. Tightening the fas-
tener draws the opposing tool holders together such that
they sandwich the wheel between them.
[0005] Tool holders support and secure a cutting tooth
to the wheel. Depending upon the cutting tooth design
or style a carbide-cutting bit is attached to the cutting
tooth. Since stump cutting teeth typically operate in a
harsh environment, contact with the ground surface rap-
idly dulls the cutting edge of each cutting tooth. When a
cutting tooth strikes something hard such as a stone or
rock the cutting bit or an edge may break or chip requiring
replacement of the cutting tooth. Finally, continuous load-
ing of the cutting tooth can cause cutting tooth failure
including twisting or bending of the shank portion. In
some instances, the tooth itself may break thus neces-
sitating replacement. Replacement of the cutting teeth is
or can be an almost continuous job. Cutting tooth replace-
ment is costly both in material replacement costs and in
associated man-hours necessary to remove and install
each individual new cutting tooth. Further, depending up-
on the load applied to the cutting tool during the stump

cutting operation, the fastener securing the tool holder
to the wheel may break or shear.

SUMMARY OF THE INVENTION

[0006] A cutting assembly for use with a stump cutting
apparatus, the cutting assembly including multiple tool
holders and multiple cutting tools. In one example of an
embodiment of the invention, multiple tool holders are
secured to each side of the cutting wheel with each tool
holder supporting a cutting tool.
[0007] Further areas of applicability of the present in-
vention will become apparent from the detailed descrip-
tion provided hereinafter. It should be understood that
the detailed description and specific examples, while in-
dicating the preferred embodiment of the invention, are
intended for purposes of illustration only and are not in-
tended to limit the scope of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The present invention will become more fully
understood from the detailed description and the accom-
panying drawings, wherein:

FIG. 1 is a perspective view of a cutting wheel as-
sembly having multiple tool holders according to one
embodiment of the present invention.
FIG. 2 is a side view of a cutting wheel assembly as
set forth in FIG. 1.
FIG. 3 is an enlarged side view of the cutting wheel
assembly taken in circle 3 of FIG. 2.
FIG. 4 is a front view of a cutting wheel assembly as
set forth in FIG. 1.
FIG. 5 is an enlarged front view of the cutting wheel
assembly taken in circle 5 of FIG. 4.
FIG. 5a is an enlarged front view of the cutting wheel
assembly of FIG. 5 shows an engaging a stump
FIG. 6 is an enlarged top, partial perspective view of
the cutting wheel assembly of FIG. 1.
FIG. 7 is a perspective view of a tool holder for use
with the cutting wheel assembly of FIG. 1.
FIG. 8 is a perspective view of the tool holder in FIG.
7 rotated 180°.
FIG. 9 is a front view of the tool holder of FIG. 7.
FIG. 9a is a front view of the tool holder of FIG. 7
illustrating an offset angle.
FIG. 10 is a side view of the tool holder of FIG. 7.
FIG. 10a is a side view of the tool holder of FIG. 7
illustrating the symmetrical configuration of the tool
holder.
FIG. 11 is a rear view of the tool holder of FIG. 7.
FIGS. 12a is a cross-sectional view taken along lines
12-12 of FIG. 10, FIGS. 12b-12e illustrate alternative
cross-sectional shapes or configurations.
FIG. 13 is a perspective view of a tool holder for use
with the cutting wheel assembly of FIG. 1.
FIG. 14 is a side view of the tool holder of FIG. 13.
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FIG. 15 is a front view of the tool holder of FIG. 13.
FIG. 16 is a perspective view of a cutting wheel as-
sembly having multiple tool holders according to an
additional embodiment of the present invention.
FIG. 17 is a front view of a tool holder for use with
the cutting wheel assembly of FIG. 16.
FIG. 18 is a side view of the tool holder of FIG. 17.
FIG. 19 is a perspective view of the tool holder of
FIG. 17.
FIG. 20 is a front view of the tool holder of FIG. 17
illustrating an offset angle.
FIG. 21 is a front view of an alternative embodiment
of the tool holder of FIG. 17 illustrating multiple an
offset angles.
FIG. 22 is a perspective view of a cutting tool assem-
bly for use with a cutting wheel according to a further
embodiment of the present invention.
FIG. 23 is a top view of the cutting tool assembly of
FIG 22.
FIG. 24 is a side view of the cutting tool assembly of
FIG. 22
FIG. 25 is an exploded perspective view of the cutting
tool assembly of FIG. 22 shown with a cutting wheel.
FIG. 26 is a top view of a tool holder of the cutting
tool assembly of FIG. 22.
FIG. 27 is a front view of a tool holder of the cutting
tool assembly of FIG. 22.
FIG. 28 is a perspective view of a tool holder of the
cutting tool assembly of FIG. 22.
FIG. 29 is a side view of a tool holder of the cutting
tool assembly of FIG. 22.
FIG. 30 is a perspective view of a tool holder of the
cutting tool assembly of FIG. 22 rotated 90° from that
shown in FIG. 28.
FIG. 31 is a side view of the tool holder of the cutting
tool assembly of FIG. 22.
FIG. 32 is a front view of the tool holder of the cutting
tool assembly of FIG. 22.
FIG. 33 is a top view of the tool holder and a cutting
tooth of the cutting tool assembly of FIG. 22.
FIG. 34 is an enlarged view of the top portion of the
cutting tool assembly of FIG. 22.
FIG. 35 is a front view of the tool holders of the cutting
tool assembly of FIG. 22.
FIG. 36 is an enlarged front view of the tool holders
of the cutting tool assembly of FIG. 22 taken in circle
35 of FIG. 35.
FIG. 37 is an exploded perspective view of an alter-
native embodiment of a cutting tool assembly similar
to that of FIG. 22.
FIG. 38 is a perspective view of a further alternative
embodiment of a cutting wheel assembly.
FIG. 39 is a top view of a cutting tool assembly for
use with the cutting wheel assembly of FIG. 38.
FIG. 40 is a front view of a cutting tool assembly for
use with the cutting wheel assembly of FIG. 38.
FIG. 41 is a perspective view of a cutting tool assem-
bly for use with the cutting wheel assembly of FIG.

38.
FIG. 42 is an exploded perspective view of the cutting
wheel assembly of FIG. 38
FIG. 43 is a perspective view of a tool holder of the
cutting tool assembly of FIG. 38.
FIG. 44 is a perspective view of a tool holder of the
cutting tool assembly of FIG. 38 rotated 90° from that
shown in FIG. 43.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0009] The following description of the preferred em-
bodiment(s) is merely exemplary in nature and is not in-
tended to limit the invention, its application, or uses.
[0010] FIGS. 1-15 illustrate a stump cutting apparatus,
seen generally at 8, according to one embodiment of the
present invention. The stump cutting apparatus 8 in-
cludes a wheel 10 and a cutting assembly 12 including
a plurality of tool holders 14, 16, 18, and 20 and a plurality
of cutting tools or cutting teeth 22, 24, 26 and 28 secured
to respective tool holders 14, 16, 18, and 20. As illustrat-
ed, the cutting tools 22, 24, 26 and 28 are located about
the periphery or peripheral edge 30 of the wheel 10.
[0011] The wheel 10 is a plate-like disk member having
a generally circular shape mounted for rotation about an
axis 32 in the direction of the arrow 34. The generally
circular shape is defined by a radius or radial 36 rotated
about the axis 32. The wheel 10 includes opposite or
opposing side surfaces 38, 40 and a generally arcuate
outer surface 42 at the periphery or peripheral edge 30
of the wheel 10. The wheel 10 further includes a central
aperture 44 surrounded by a plurality of smaller apertures
46 suitable for securing the wheel 10 to a stump grinding
machine. The area or portion of the wheel 10 located
about or around the central aperture 44 is generally
termed the hub. The wheel 10 further includes a multiple
pairs of spaced apertures 48, 50 extending through the
wheel 10 between the respective side surfaces 38, 40.
The spaced apertures 48, 50 are used to secure the re-
spective tool holders 14, 16, 18, and 20 to the wheel 10.
[0012] The tool holders 14, 16, 18, and 20 may be
mounted about the outer peripheral edge 30 of the wheel
10 and may be mounted on the respective side surfaces
38, 40 of the wheel 10. Sometimes the tool holders 14,
16, 18, and 20 may be mounted on the respective side
surfaces 38, 40 of the wheel 10 in a helical pattern relative
to the axis 32 of rotation of the wheel 10 using additional
pairs of spaced apertures 48, 50 on the wheel 10 in a
generally helical pattern.
[0013] As illustrated in one embodiment of the present
invention, the cutting assembly, seen generally at 12,
includes a pair tool holders 14, 16 on one side surface
38 of the wheel 10 and a pair of tool holders 18, 20 on
the opposite side surface 40 of the wheel 10. A threaded
fastener 52 extends through the respective tool holders
14, 16, 18, and 20 and the spaced apertures 48, 50 in
the wheel 10. Tightening the threaded fastener 52 draws
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the respective tool holders 14, 16, 18, and 20 together
and sandwiches the wheel 10 between the innermost
tool holders 18, 20 positioned on the respective sides 38,
40 of the wheel 10 to secure the tool holders 14, 16, 18,
and 20 to the wheel 10. While the present embodiment
uses two bolts or threaded fasteners 52 to secure the
tool holders 14, 16, 18, and 20 to the wheel 10 additional
fasteners can also be used.
[0014] FIGS. 7-15 illustrate the respective inner tool
holders 16, 18 and outer tool holders 14, 20. FIGS. 7-12
illustrate one example of an outer tool holder 70 suitable
for the present invention. The outer tool holder 70 in-
cludes a wheel or base portion 72 having a front or outer
surface 74 and a rear or inner surface 76. The rear or
inner surface 76 is the surface closer to the wheel 10
when the tool holder 70 is attached to the wheel 10. A
side surface 78 connects the respective outer and inner
surfaces 74, 76. While the respective outer and inner
surfaces 74, 76 are generally planar and extend parallel
to the respective side surfaces 38, 40 of the wheel 10
the side surface 78 of the tool holder 70 may have a
multitude of configurations including arcuate, beveled,
curved, parabolic or other shapes as illustrated in FIGS.
12a-12e. FIG. 12a is a cross-section taken along lines
12a-12a of FIG. 10 and FIGS. 12b-12e are alternative
cross-sections illustrating shapes or configurations of the
outer tool holder 70. In an additional embodiment, the
outer surface 74 of the outer tool holder 70 may have a
surface less than that of inner surface 76 leading to a
configuration as illustrated in FIG. 12d; specifically, the
base portion 72 of the tool holder 70 has a substantially
trapezoidal shaped cross-sectional configuration. The
configuration of the side surface 78 suitable for chip man-
agement; i.e., different configurations of the side surface
78 will cause the side surface 78 to interact with and
broadcast the chips in a different manner as the outer
tool holder 70 contacts the chip pile during the grinding
operation. Curving or beveling the side surface 78 helps
to push the chips to the side or laterally away from the
wheel 10 rather than raking them rearwardly toward the
machine/operator.
[0015] The outer tool holder 70 further includes a pair
of apertures 80, 82 extending therethrough from the outer
surface 74 to the inner surface 76. The apertures 80, 82
in connection with the fasteners 52 secure the outer tool
holder 72 the wheel 10. As illustrated, the aperture 80
includes a smooth bore portion 84 and a countersunk
portion 86. The countersunk portion 86 located adjacent
the outer surface 74 of the outer tool holder 70 extends
inwardly to the smooth bore portion 84. Aperture 82 in-
cludes a threaded bore 88 extending between the outer
surface 74 and inner surface 76 of the outer tool holder
70. The respective apertures 80, 82 are configured to
receive fasteners 52 used to secure the outer tool holder
70 to the wheel 10.
[0016] The outer tool holder 70 may also include a tool
portion, seen generally at 90. The tool portion 90 includes
a neck or support member 92 having a proximal end 94

connected to the wheel or base portion 72 and a distal
end 96 located opposite the proximal end 94. Similar to
the wheel or base portion 72, the neck 92 includes an
inner surface 98 and an outer surface 100 along with
opposing side surfaces 102 extending between the re-
spective inner surface 98 and outer surface 100. Similar
to the wheel or base portion 72, the tool portion 90 may
have various cross-sectional configurations to minimize
the profile of the tool portion 90 regarding the chip pile.
Again, the tool portion may have a cross-section similar
to that as illustrated in FIGS. 12a-12e. As with the base
portion 72 of the outer tool holder 70, the size or area of
the outer surface 100 of the neck 92 may be less than
the size or area of the inner surface 98 whereby the neck
92 has a cross-section having a generally trapezoidal
configuration, similar to that illustrated in FIG. 12d. As
with the side surfaces 78 of the base portion 92, the side
surfaces 102 of the neck 92 may also have or be config-
ured as an arcuate surface or a parabolic surface. Pro-
viding such a curvature or swept configuration for the
respective edges or side surfaces 102 of the neck 92
also minimizes chip broadcasting and requires less en-
ergy to drive or push the tool holder 70 through the chip
pile and any debris encountered during the stump cutting
or grinding operation.
[0017] While the curvature or side surface 100 config-
uration may start at the inner surface 98 of the neck 92
of the side surface 102 may have a slope, taper, curve
or radius of curvature starting at the midpoint or center
of the side surface 102 and extending back to both the
inner and outer surface 98, 100. Besides a curved or
arcuate surface, the side surfaces 102 of the neck 92
may also be flat or planar and slope from a leading point,
edge or surface on the neck 92, typically a leading edge,
point or portion of the side surface 102. Each of the side
surfaces 102 may include one or more surfaces that in-
tersect at an edge or point.
[0018] A boss 104 having a generally cylindrical con-
figuration is on the distal end 96 of the neck 92 and ex-
tends longitudinally in a direction extending between the
respective opposing side surfaces 102. The boss 104
includes first and second ends 106, 108 with an aperture
110 extending longitudinally through the boss 104 be-
tween the first and second ends 106, 108. Although
shown with a circular cross-section, the aperture 110 may
have other cross-sectional shapes such as square, hex-
agonal, star or eccentric provided the cutting tool has a
similar cross-sectional shape. The boss 104 is a gener-
ally annular member having an inner surface defined by
the aperture 110 and an outer surface 112. The outer
surface 112 of the boss 104 may have various configu-
rations and may have a width or thickness greater than
the width or thickness of the neck 92, with the thickness
of the neck 92 defined as the distance between the inner
surface 98 and outer surface 100. A pair of shoulders
114 are on the neck 92 adjacent the first and second
ends 106, 108 of the boss 104. The first and second ends
106, 108 have a generally planar or flat surface 116 with
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a chamfered portion 118 extending between the flat sur-
face 116 and the aperture 110. The chamfered portions
118 may be at both ends of the aperture 110.
[0019] A cutting tool or tooth 120 including a head por-
tion 122 and a shank portion 124 may be attached to the
outer tool holder 70. The head portion 122 has a paral-
lelepiped shape formed by a front or leading surface 126
and a rear or trailing surface 128 interconnected by op-
posite side surfaces 130. A cutting tip 132, typically a
hardened insert formed of a material such as tungsten
carbide, may be secured to the head portion 122 by braz-
ing; typically, the cutting tip 132 is braced to the front or
leading surface 126 of the head portion 122. Any suitable
tough material capable of withstanding abrasion and im-
pact can be substituted for the tungsten carbide and af-
fixed by any method used for the given material such as
adhesive, solder or welding.
[0020] The shank portion 124 is shown in the preferred
embodiment with a cylindrically shaped shaft 134. A plu-
rality of threads 136 are formed on the end 138 of the
cylindrically shaped shaft 134 opposite the head portion
122. The cutting tooth 120 is held in place on the outer
tool holder 70 by a nut 140 engaging the threads 136 on
the cylindrically shaped shaft 134. Given that the aperture
110 in the boss 104 may include chamfered portions 118
at ends, a correspondingly beveled spacer 148, see FIG.
1, is located between the nut 140 and the boss 104. The
spacer 148 includes a beveled portion 148a complemen-
tary to the chamfered portion 118 on the boss 104 and
a flat end 148b opposite the beveled portion 148a. The
flat end 148b suitably sized for engaging the nut 140.
The spacer 148 further includes an aperture 148c ex-
tending therethrough sized to receive the shank portion
124 of the cutting tool 120.The spacer 148 helps to align
and secure the cutting tool 120 in the aperture 110 in the
boss 104.
[0021] A plurality of planar indentations 142 are located
about the outer circumferential surface of the head por-
tion 122. The planar indentations 142 are spaced from
one another a predetermined amount, illustrated as 120°.
The planar indentations 142 on the head portion 122 mat-
ingly engage the planar or flat surface of the shoulder
114 on the neck 92 and cooperate with the shoulder 114
to resist rotation of a cutting tool 120 about its longitudinal
axis 146. The multiple planar indentations 142 on the
head portion 122 of the cutting tooth 120 help make the
cutting tooth 120 indexable.
[0022] The planar indentations 142 of the head portion
122 of the cutting tooth 120 cooperate with the shoulder
114 of the tool portion 90 to prevent rotation of the cutting
tool 120 during the cutting or stump grinding operation.
Positioning the planar indentations 142 adjacent the
shoulder 114 keeps the cutting tool 120 from rotating
when tightening or loosening the nut 140.
[0023] Although the shank portion 124 is shown with
a cylindrical shape, it may take or have other cross-sec-
tional shapes as long as such shapes correspond to the
aperture 110 in the boss 104. Various other cross-sec-

tions such as hexagonal, square or any other shape or
variety are suitable. These cross-sectional shapes are,
however, suitable alternative designs for the present in-
vention and are therefore encompassed by the present
invention. While a nut 140 threaded onto the threads 136
of the shank portion 124 holds or retains the cutting tool
120 to the outer tool holder 70 other mechanisms may
secure the cutting tooth 120 tool holder 70. A spring type
external or internal lock ring on the shank portion 124 or
aperture 110 cooperating a corresponding groove; a
cross pin extending through the boss 104 and cutting tool
120; and a threaded fastener inserted into corresponding
internal threads in an end 138 of the shank portion 124.
[0024] As illustrated in FIG. 9a the boss 104 of the outer
tool holder 70 tool holder may be offset from the plane
150 of the base portion 72. Angles · from 0° to 45° are
typically employed. However, the offset angle · may be
up to and greater than 90° depending upon the configu-
ration desired.
[0025] Turning to FIG. 10a, an outer tool holder 70 is
shown having a symmetrical shape such that the outer
tool holder 70 may be used on both side surfaces 38, 40
of the wheel 10. The cutting tool holder 70 is symmetric
on each side of the centerline 161. The centerline 161
bisects the outer tool holder 70 along a radial. The outer
tool holder 70 is reversible; that is, the boss 104 of the
outer tool holder 70 is a mirror image about a plane pass-
ing through the respective point 168. The point 168 is an
equal distance from each of the center points 162, 164
of the mounting apertures 80, 82 on a line 166 extending
through the center points 162, 164 of the mounting ap-
ertures 80, 82 when the plane is located perpendicular
to the line 166.
[0026] Since the outer tool holder 70 may be rotated
180° and placed on the opposite side of the wheel 12,
the counter bored 86 aperture 82 will line up with the
threads 88 of the corresponding aperture 80. A threaded
fastener extending through the counter bored 86 aperture
82 is received in the threads 88 of the aperture 80 in the
outer tool holder 70 positioned on the opposite side sur-
face of 40 of the wheel 10. With this configuration the
outer tool holder 70 may be mounted on either side sur-
face 38, 40 of the cutting wheel 10.
[0027] FIGS. 13-15 illustrate an inner tool holder 152
manufactured in a straight version; that is, one wherein
the boss 154 of the inner tool holder 152 is in line, or at
a 0 ° angle with a plane 156 extending through the base
portion 158 of the inner tool holder 152.Rather than being
angled, the neck 160 of the inner tool holder 152 may
extend at an orientation lying in the same plane 156 as
the base portion 154.
[0028] Wherein the location of the respective outer tool
holder 70 and inner tool holder 152 on the wheel 10 may
determine the orientation of the boss 104, 154, both the
outer tool holder 70 and inner tool holder 152 disclosed
may have different orientations than illustrated. Turning
to the inner tool holder 152, it has substantially the same
configuration as the outer tool holder 70 in that it includes
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a base portion 158 having an inner surface 170 and an
outer surface 172. The base portion 158 includes a pair
of apertures 174, 176 extending from the outer surface
172 to the inner surface 170 of the inner tool holder 152.
In the present example, the apertures 174, 176 are
smooth bores 178 wherein the threaded fastener 52 ex-
tends through the respective apertures 174, 176.
[0029] As with the outer tool holder 70, the inner tool
holder 152 further includes a neck portion 160 having a
boss 154 containing an aperture 180 suitably sized for
receiving a cutting tooth 120. Again, the inner tool holder
152, like the outer tool holder 70 is symmetrical about a
centerline 182 and may be rotated 180° so it can be
placed on either of the side surfaces 38, 40 of the wheel
10. While shown with a 0° angle or offset between the
base portion 158 and the neck 160 and boss 154 of the
boss 154 of the inner tool holder 152 may be offset at a
preselected angle.
[0030] Turning again to FIGS. 1-6 there is shown the
cutting assembly 12 on the cutting wheel 10. As illustrat-
ed, the tool holder 14, or outer tool holder 70, is placed
adjacent the tool holder 16, or inner tool holder 152, with
the inner surface 170 placed adjacent the side surface
38 of the wheel 10. A tool holder 20, for example outer
tool holder 70 turned 180°, is placed adjacent the tool
holder 18, or inner tool holder 150 with the inner surface
170 placed adjacent the side surface 40 of the wheel 10.
The threaded fasteners 52 are used to secure the re-
spective tool holders 14, 16, 18, and 20 to the wheel 10.
The threaded fasteners 52 are inserted from opposite
sides of the wheel 10 and extend through the apertures
in the tool holders 14, 16, 18, 20, and the apertures 48,
50 in the wheel 10. Since the threaded fasteners 52 are
received in corresponding threads 88 in the respective
outer tool holders 70, tightening the fasteners 52 secures
the cutting assembly 12 to the wheel 10. Typically the
outer 70 and inner 152 tool holders are attached to op-
posite sides of the wheel 10 in identical pairs, that is the
same configuration of outer 70 and inner 152 tool holders
is used on both sides of the wheel time, see FIG. 5. How-
ever, the same tool holder configuration need not be used
with each pair, nor do they need to be the same on the
entire cutting wheel 10. Rather than being angled, the
tool portion 90 may extend at other orientations regarding
the base portion 72 including lying in the same plane as
the base portion 72. For example, the tool portion 160 of
the inner tool holder 152 may extend at an angle inwardly
wherein the boss 154 is disposed over or above the ar-
cuate outer surface 42 of the wheel 10. Further, the tool
portion 90 of the outer tool holder 70 may extend out-
wardly at a 0° angle, such that it is in the same plane as
the base portion 72 of the outer tool holder 70. The con-
figuration and, correspondingly the orientation, of the re-
spective tool portions 90, 160 of the outer tool holder 70
and inner tool holder 152 and the location of the respec-
tive bosses 104, 154 can be varied or positioned to
achieve a desired profile.
[0031] During a stump cutting or grinding operation the

stump cutting apparatus typically moves or swings the
cutting wheel back and forth in a side to side motion.
Initially, the apparatus swings or moves the cutting wheel
either to the right or to the left to cut or grind away a
portion of the stump 188, see FIG. 5a. Upon completing
the first swing or pass, the cutting wheel moves forward
towards the stump, after which the wheel is swings in the
opposite direction. FIG. 5a illustrates, looking up from
the ground with the cutting tools 22-28 coming out of the
page, one example of the cut path or profile of the stump
cutting apparatus 10 according to the present invention.
As the apparatus 10 moves to the right, in the direction
shown by arrow 190, the cutting tooth 22 in the tool holder
14 generates, as shown in the schematically illustrated
stump 188, a cut profile 192 while the cutting tooth 24 in
the tool holder 16 generates a cut profile 194. Once the
cut path is completed in a direction 190, the cutting wheel
10 moves forward, towards the stump, and the cutting
wheel 10 then moves or swings to the left that is in the
direction of the arrow 198. When moving to the left, the
cutting tooth 28 in tool holder 20 engages the stump 188
first and the cut path or profile is the same only in the
opposite direction. That is the cutting tooth 28 in the tool
holder 20 will cut first, after which the cutting tooth 26 in
the tool holder 18 will cut the stump next.
[0032] Figures 16-21 illustrate an alternative embodi-
ment of the present invention including a stump cutting
apparatus 8 having cutting assembly 12 secured to a
wheel 10. The cutting assembly 12 includes a tool holder,
seen generally at 200, supporting a plurality of cutting
tools 202. Similar to the previous embodiment, the tool
holder includes a base portion 204 having an outer sur-
face and an inner surface, 206, 208 wherein the inner
surface is the surface closest or adjacent to the side sur-
face 38, 40 of the wheel 10. A side surface 260 inner
connects the outer and inner surface 206, 208 of the base
portion 204. As with the previous embodiment, the side
surface may have a multitude of configurations and the
respective outer and inner surfaces 206, 208 may have
different sizes or areas. The base portion 204 includes
a pair of apertures 210, 212 extending therethrough be-
tween the respective inner and outer surface 206, 208
wherein the apertures received fasteners 214 used to
secure the tool holder 200 to the wheel 10.
[0033] Figure 16 illustrates the respective tool holders
200 and cutting tools 202 secured or mounted to a cutting
wheel 10 using threaded fasteners 214. As with the pre-
vious embodiment, the threaded fasteners extend
through countersunk or counter bored portions 220 and
smooth bores 218 of the respective tool holders 200,
through the apertures 48, 50 and are threadably received
in the threaded portions 222 of the opposite aperture. As
set forth previously tightening the threaded fasteners 214
operates to sandwich the wheel between the respective
tool holders 200 and secure the respective tool holders
200 and cutting tools 202 to the wheel 10.
[0034] As previously disclosed, the tool holders 200
are secured to the wheel 10 in pairs with respective tool
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holders being mounted opposite to one another on re-
spective side surfaces 38, 40 of the wheel 10. While not
required, similar to the tool holders 70, 152 of the previous
embodiment, the tool holder 200 can be symmetrical
about a centerline 216, see FIG. 18, such that they can
be rotated 180° and placed on the opposite side of the
wheel 10. The exception being that aperture 210 includes
a smooth bore 218 and countersunk portion 220 and the
adjacent aperture 212 includes a threaded portion 222.
The countersunk portion 220 may be a flat surface sub-
stantially parallel to the inner surface 208 of the tool hold-
er 200 or it may be a beveled surface; that is extending
at an angle to the inner surface 208 of the tool holder
200.A single tool holder 200 may be used on both sides
38, 40 of the wheel 10 by rotating it 180° wherein fasten-
ers 214 extending or inserted from both sides 38, 40 of
the wheel 10 operate to secure the tool holders 200 to
the wheel 10 as illustrated in FIGS 16.
[0035] Each tool holder 200 includes a tool portion 224
including a neck or support portion 226 having a proxi-
mate end 228 and a distal end 230. The proximate end
228 attached to the base portion 204 with the distal end
of the support portion 226 having a plurality of arms 232
each having a boss 234 on an end. Each boss 234 in-
cluding an aperture 236 suitably sized to support a cutting
tool 202. Each tool holder 200 supports more than one
cutting tool 202.
[0036] The tool holder 200 may be formed as a one-
piece body with the base portion 204 and tool portion
224, including the support portion 226 and arms 232,
formed as an integral unit. As set forth previously, each
boss 234 is configured with an aperture 236 suitable for
receiving a cutting tool 202. Again the cutting tool 202
used with this embodiment is similar to that disclosed
previously.
[0037] Similar to the previous embodiment, the posi-
tion of the cutting tool 238, that is its location regarding
the peripheral edge 30 and arcuate outer surface 42 of
the cutting wheel 10 along with the side surface 38, 40
of the cutting wheel 10 varies depending upon the loca-
tion chosen. Figure 20 illustrates one example wherein
a first cutting tool 238 is located or positioned at approx-
imately a 0° angle regarding a line 240 extending through
the tool holder 200 at a midpoint between the outer and
inner surfaces 206, 208 and parallel to the inner surface
208 of the tool holder 200. A second cutting tool 242 is
offset at an angle theta (·) from the line 240. The position
of the cutting tools 238, 242 positioned according to the
varying parameters including machine horsepower, chip
flow path, depth of cut, tooth type, and wheel size. While
the tool holder 200 shown has only two bosses 234 and
correspondingly supports only two cutting tools 202, the
present invention contemplates adding multiple bosses
and correspondingly cutting tools to a single tool holder
200.
[0038] FIGS. 17-20 illustrates another example of a
tool holder 200 according to the present invention where-
in the cutting tool 244 is mounted left of the line 240

whereby it is located closer to one of the side surfaces
38, 40 of the wheel 10 and the second cutting tool 246
is located outwardly from the first cutting tool 244. As
illustrated in FIG. 30, the centerline 252 of the aperture
236a in the boss 234a is at an angle of alpha (·) regarding
the line 240 while the centerline 254 of the aperture 236b
of the second boss 234b is at an angle of theta (·) re-
garding the line 240. The first cutting tool 244 is at an
angle alpha (·) and the second cutting tool 246 is at an
angle of theta (·) with respect to line 240. It should be
understood that the respective centerlines or longitudinal
axes of the cutting tools 244, 246 can be placed at various
distances or lengths along their respective angular posi-
tions.
[0039] FIGS. 22-37 illustrate another embodiment of a
cutting assembly, seen generally at 12 according to an-
other aspect of the present invention. The cutting assem-
bly 12 includes a tool holder 300 and a cutting tool 302.
As illustrated, two tool holders 300 cooperate to support
three cutting tools 302. As with the previous embodi-
ments, the tool holder 300 includes a base portion 304
having an outer surface 306 and an inner surface 308.
A side surface 309 connects the respective outer and
inner surfaces 306, 308. While the respective outer and
inner surfaces 306, 308 are generally planar and extend
parallel to the respective side surfaces 38, 40 of the wheel
10 the side surface 309 of the base 304 of the tool holder
300 may have a multitude of configurations including ar-
cuate, beveled, curved, parabolic or other shapes as il-
lustrated in the examples of the previous embodiments.
[0040] A pair of apertures 310, 312 extend through the
base portion 304 between the outer surface and inner
surface 306, 308. As with previous embodiments, one
aperture 310 includes a smooth bore 314 and counter-
sunk or counter bored portion 316 while the other aper-
ture 312 includes a plurality of threads 318.
[0041] As with the previous examples, and shown in
FIG. 32, the tool holders 300 may be symmetrical about
a line 320 at a midpoint 322 between the centerlines 324,
326 of the respective apertures 310, 312. Wherein the
midpoint 322 is on a line 328 passing through the respec-
tive center lines 324, 326 of the apertures 310, 312 and
the line 320 is perpendicular to the line 328.The tool hold-
er 300 may be symmetrical about a plane parallel to the
centerlines 324, 326 of the first and second apertures
310, 312 in said base portion 304 when said plane is at
the midpoint of and perpendicular to a plane passing
through the respective center lines 324, 326 of said first
and second apertures 310, 312. With, one exception, the
aperture 310 has a smooth bore 314 and countersunk or
counter bored portion 316 and the aperture 312 has a
threaded portion or plurality of threads 318.
[0042] Similar to the previous examples, the same tool
holder 300 may be used on both sides of the cutting wheel
10. As illustrated in FIG. 25 to use the same tool holder
300 on both side surfaces 38, 40 of the wheel 10 one of
the tool holders 300 is rotated 180°. As shown, the tool
holders 300 on the respective side surfaces 38, 40 of the
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wheel 10 are orientated such that the second aperture
312 having the threads 318 is placed on one side surface
38 of the wheel 10 with that the second aperture 312
located ahead of the first aperture 310 in the direction of
the cutting wheel 10 as indicated by the arrow 330. The
second tool holder 300 or tool holder on the other side
surface 40 of the wheel 10 is rotated 180°. It is turned
such that the first aperture 310 having the countersunk
portion 316 is placed on the opposite side 40 of the cutting
wheel 10 wherein the first aperture 310 is located ahead
of the second aperture 312 in the direction of the cutting
wheel as indicated by the arrow 330. A fastener 332 ex-
tending through the first aperture 310 of the tool holder
300 on the opposite or far side of the wheel 40 is thread-
ably received in the second aperture 312 of the corre-
sponding, opposite tool holder 300 on the near side of
the wheel 38. Further, the first aperture 310 of the tool
holder 300 on the near side 38 of the cutting wheel 10,
located behind the second aperture 312 in the direction
of rotation of the cutting wheel illustrated in FIG. 25 by
the arrow 330, is aligned with the second aperture 312
of the tool holder 300 on the opposite or far side 40 of
the cutting wheel 10. The fastener 332 extending through
the first aperture 310 is threadably received in the second
aperture 312 of the adjacent tool holder 10.
[0043] The side surface 309 of the tool holder 300
forms the leading surface or front portion of the tool holder
300. The leading surface or front portion of the tool holder
300 is the surface or portion on the same side of the tool
holder 300 as the cutting tip of the cutting tool 302 or first
in the rotational direction of the wheel 10 illustrated by
the arrow 330. Since the tool holder 300 can be rotated
180° and placed on either side of the wheel 10 either side
surface 309 of the base portion 304 can be the leading
surface or front portion.
[0044] As illustrated in FIGS. 26-30 the tool holder 300
includes multiple tool portions, including a first tool por-
tion 336 and a second tool portion 338. In the disclosed
example, the first tool portion 336 extends generally out-
wardly from the plane of the outer surface 306 and the
second tool portion 338 extends generally inwardly from
the plane of the inner surface 308. The first tool portion
336 includes a neck or support member 340 having a
proximal end 342 connected to the base portion 304 and
a distal end 344. The neck or support member 340 has
an inner surface 352 and an outer surface 354 connected
by opposing side surfaces 356. The second tool portion
338 includes a neck or support member 346 having a
proximal end 348 connected to the base 304 and a distal
end 350. The neck or support member 346 has an inner
358 and an outer 360 surface connected by opposing
side surfaces 362. As with the previous examples, the
opposing side surfaces 356, 362 of the first and second
tool portions 336, 338 may have multiple configurations
including an arcuate or parabolic surface further, the op-
posing side surfaces 356, 362 may have a curvature or
swept configuration that minimizes chip broadcasting as
set forth previously. In such instances, the neck or sup-

port members 340, 346 may have an elliptical or other-
wise narrowing cross-section where the leading side sur-
face has a configuration designed to travel through the
chips and include a slope, taper, curve or radius starting
at the midpoint or center of the side surface and extending
back to both the inner and outer surfaces. It may also be
flat or planar or slope from a leading point, edge or surface
on the respective neck or support member 340, 346. See
for example the configurations in FIGS. 11a-11e, which
all disclosed as configurations for the side surface of a
mounting base are also suitable as configurations for the
neck portion 340, 346 of the tool holder 300.
[0045] The inner and outer surfaces 352, 354, 358, 360
of the respective neck or support members 340, 346 of
the first and second tool portions 336, 338 can have dif-
ferent sizes wherein the size of the area of the outer sur-
faces 354, 360 may be less than the area of the inner
surfaces 352, 358. For example, if the area of the outer
surface 354 of the neck or support member 340 is less
than the area of the inner surface 352 than a cross section
of the neck or support member 340 taken along a plane
transverse the longitudinal axis of the neck or support
member 340 would have a trapezoidal shape.
[0046] Similar to the previous examples, a boss 364
having a generally cylindrical configuration is on the distal
end 344 of the neck or support member 340 of the first
tool portion 336. The boss extends longitudinally in a di-
rection extending between the respective opposing side
surfaces 356, 362. As with the previous embodiments,
the boss 364 on the first tool portion 336 includes first
and second ends 368, 370 with an aperture 372 extend-
ing between the first and second ends 368, 370. Although
shown with a circular cross-section, the aperture 372 may
have other cross-sectional shapes such as square, hex-
agonal, star or eccentric provided the cutting tool has a
similar cross-sectional shape. As illustrated, the boss 364
is a generally annular member having an inner surface
374 defined by the aperture 372 and an outer surface
376. The outer surface 376 of the boss 364 may have
various configurations and may have a width or thickness
greater than the width or thickness of the neck or support
member 340 of the first tool portion 336, with the thick-
ness of the neck or support member 340 defined as the
distance between the inner surface 352 and the outer
surface 354. A pair of shoulders 378 are on the neck or
support member 340 adjacent the first and second ends
368, 370 of the boss 364. The first and second ends 368,
370 have a generally planar or flat surface 380 with a
chamfered portion 382 extending between the flat sur-
face 380 and the aperture 372. The chamfered portions
382 may be located at both ends of the aperture 372.
[0047] A cutting tooth 384 including a head portion 386
and a shank portion 390 may be attached to the first tool
portion 336. The cutting tooth 384 further includes a plu-
rality of threads 391 on one end of the shank portion 390.
A nut 416 engaging the threads 391 is used to secure
the cutting tooth 384 to the tool holder 300. A retainer
414 having a beveled portion 395 slides over the shank
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390 and helps to properly locate and secure the cutting
tooth 384 in the aperture 372. The cutting tooth 384 sim-
ilar in configuration to the cutting tooth 120 of the previous
examples.
[0048] The boss 364 of the first tool portion 336 may
be offset from the plane 392 of the base portion 304 at
an angle (·) of 90°. Angles from 0° to 90° are typically
employed; however, the offset angle may be greater than
90° depending upon the configuration desired. The dis-
tance d1 of the offset, or distance between the outer sur-
face 306 of the base portion 304 and centerline 372a of
the aperture 372 of the boss 364, may be varied depend-
ing upon various factors including as an example the size
and horsepower of the machine, wheel size and thick-
ness, cutting tooth size, machine clearance and cut pro-
file.
[0049] The second tool portion 338 includes a boss
394 at the distal end 350 of the neck or support member
346. In the disclosed example the tool holder 300 is con-
figured for use on both side surfaces 38, 40 of the wheel
10 to form the cutting assembly 12. The boss 394 in-
cludes a first end 396 and a second end 398. The first
end 396 is located adjacent or closer to the side surface
362 of the second tool portion 338 and the second end
398 is located between the respective side surfaces 362
of the second tool portion 338 and in the present example
at the midpoint or line 320. The first end 396 is leading
end or forward and in direction of wheel 10 rotation or
travel illustrated by the arrow 330. Further, the first end
396 as set forth more fully herein is the end that receives
and supports the head portion 386 of the cutting tool 384.
[0050] In the disclosed example, the size or overall
length second boss 394 on the second tool portion 338
is approximately half of the size or overall length of the
first boss 364 located on the first tool portion 336. As
illustrated in FIGS. 35-36 a ledge or shelf 400 forms a
portion of the distal end 350 of the second tool portion
338. The ledge or shelf 400 is located below the aperture
404, extending between the first end 396 and second in
398 of the boss 394 and provides clearance for the boss
394 of a tool holder 300 placed opposite of or on the
opposite side of the wheel 10 when the two tool holders
300 are connected to the wheel 10.
[0051] As illustrated in FIGS. 35-36 when the tool hold-
ers 300 are combined and secured opposite one another
on the wheel 10, the respective bosses 394 of each of
the tool holders 300 are positioned adjacent the corre-
sponding ledge or shelf 400 of the opposite tool holder
300. As shown, the outer surface 422 of the boss 394 is
spaced from the ledge 400. As illustrated in the second
ends 398 of the respective bosses 394 are positioned
adjacent one another given that the respective second
ends 398 of the bosses 394 are flat surfaces 410. The
first end 396 of the boss 394 includes a flat surface 406
and a chamfered portion 408. The flat surface 406 and
chamfered portion 408 are configured to receive the head
portion 386 of the cutting tooth 384. The first end 396 of
the boss 394 further includes a shoulder 410 suitable for

engaging the head portion 386 of the cutting tooth 384
as set forth in the previous examples.
[0052] FIG. 33 shows two tool holders 300 with a cut-
ting tooth 384, retainer 414 and nut 416 in a perspective
view prior to assembly. The tool holders 300 are identical,
with one of the tool holders 300 rotated 180° and placed
opposite the other tool holder 300. When placed in the
assembled position, the respective second ends 398 of
the tool holders 300 are placed adjacent one another.
The respective ledge or shelf 400 of each tool holder 300
provides clearance for the opposite boss 394. That is,
the ledge or shelf 400 of the left side of the tool holder
300 on the left side or side surface 40 of the wheel 10
provides clearance for the boss 394 of the tool holder
300 on the right side or side surface 38 of the wheel 10.
In this manner, the respective apertures 310, 312 of the
corresponding tool holders 300 on the left side and right
side, or side surfaces 40, 38, of the wheel 10 are properly
aligned whereby fasteners 52 are used to secure the two
tool holders 300 to the cutting wheel 10. Shelf 400 pro-
vides clearance for the boss 394 of the corresponding
tool holder 300 enables proper alignment of the respec-
tive centerlines of the apertures 404 of adjacent bosses
394 and provides sufficient clearance for the head and
cutting tip of the cutting tool 384.
[0053] The gap between the outer surface 442 of the
boss 394 and the ledge or shelf 400 allows for manufac-
turing tolerances and assists in alignment of the respec-
tive centerlines 402 of the apertures 404.
[0054] Accordingly the cutting assembly 12 of the fore-
going example provides three independent mounting lo-
cations for cutting tools 384 wherein the bosses 394 on
corresponding tool holders 300 cooperate together to
form a center mounting location for a cutting tool 384. In
the illustrated example the center mounting location for
the cutting tool 384 is located over and spaced from the
peripheral edge 30 and arcuate outer surface 42 of the
wheel 10.The two tool holders 300 cooperate together
to support three cutting tools 384. Given that the tool
holders 300 are symmetrical about the line or axis 320
only a single tool holder 300 is needed. However, the
present example also contemplates using non-symmet-
rical tool holders wherein the two tool holders act or co-
operate to support one or more additional cutting tools
384.
[0055] FIG. 37 illustrates another example of a cutting
assembly 12 utilizing two tool holders 300 that cooperate
together to support a cutting tool 384. As illustrated, the
aperture 404 is slightly enlarged from the previous ex-
ample and an elongated sleeve 420 is placed in the ap-
erture 404 of both tool holders 300 on the center boss
394 whereby it extends across the interface between the
respective flat surfaces 412 of the second ends 398 of
the boss 394. The sleeve 420 operates to reduce wear
or shear loads on the shank of the cutting tool 384 at the
interface or intersection of the second ends 398 of the
bosses 394. The sleeve 420 may also include a cham-
fered portion 438 configured to receive a beveled portion
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of the cutting tool 384 located between the head portion
386 and shank portion 390.
[0056] Another example of the present invention
wherein the inner diameter of the aperture 404 of the
boss 394 is larger than the outer diameter of the shank
portion 390 of the cutting tool 384 and the sleeve is elim-
inates. The difference in diameters provides additional
clearance to reduce any shear loading on the shank por-
tion 390 of the cutting tool 384 during the cutting operation
should the bosses 394 of the respective right and left tool
holders 300 move laterally, that is in a direction trans-
verse the longitudinal axis of the shank portion 390 of
the cutting tool 384.
[0057] As illustrated in FIG. 23 the cutting tips 430 of
the respective cutting tools 384 in the bosses are all in
the same plane 432. The plane 432 extends across the
plane of the cutting wheel 10. In one embodiment, the
plane 432 is parallel to the plane of the respective flat
surfaces 380 at the first end 396 of the boss 368 of the
tool holder 300. Wherein the shank portions 390 of the
respective cutting tools 384 extending transverse to a
radial 36 extending outwardly from the axis 32. In another
embodiment, the plane 432 contains the axis 32. That is,
since the flat surfaces 380 of the respective first ends
396 of the bosses 368 of each of the bosses 364a, 364b,
364c are all in a common plane then the respective cut-
ting tips 430 are also in or contact a common plane.
[0058] It may also be advantageous to stagger the
spacing of the respective bosses 364a, 364b and corre-
spondingly that of the cutting tool 302 associated there-
with they may be placed either behind or forward of the
cutting tool 302 in the center boss 364c. That is the cutting
tools 302 in the left and right arm bosses 364a, 364b can
be located ahead of or behind the cutting tool 302 in the
center boss 364b. As used "ahead of" means first in the
direction of rotation 34; that is, a cutting tool located
ahead of another cutting tool would engage the work-
piece or stump first.
[0059] FIGS. 38-45 illustrate another example of an
embodiment of the present invention of a cutting assem-
bly 12 including tool holders 450a, 450b, 450d, 450e sup-
porting cutting tools 454a-454e. As with the previous em-
bodiments, the tool holders 450a, 450b, 450d, and 450e
are similar in that they include a base portion 452 includ-
ing an outer surface 456 and an inner surface 458 joined
by a side surface 460. As with the previous embodiments,
the side surface 460 of the two outer tool holders 450a,
450e, that is the two outermost tool holders 450 of the
cutting assembly 12 may have various configurations in-
cluding curved, parabolic beveled or as otherwise iden-
tified.
[0060] The two outer tool holders 450a, 450e, include
apertures 462 464 extending through each of the two
outer tool holders 450a, 450e from the outer surface 456
to the inner surface 458. As with the previous embodi-
ments, the aperture 462 includes a smooth bore 468 hav-
ing a countersunk or counter bored portion 469 while the
adjacent aperture 464 has a threaded portion 470. Sim-

ilar to the previous examples, the two outer tool holders
450a, 450e, are configured such that they cooperate to
connect the cutting assembly 12 to the cutting wheel 10.
[0061] As with the previous examples, the two outer
tool holders 450a, 450e may be identical wherein one
outer tool holder 450e is rotated 180° and placed on the
opposite side of the wheel 10. The outer tool holders
450a, 450e include a tool portion 472a, 472e including a
neck or support portion 474a, 474e having a proximal
end 476a, 476e and a distal end 478a, 478e. As illustrat-
ed, a boss 480a, 480e is on the distal end 478a, 478e of
the support portion 474a, 474e. The boss 480a, 480e
includes an aperture 482a, 482e sized to support a cut-
ting tool 454a, 454e. Similar to the previous embodiments
the tool holder 70 illustrated in FIG. 10a, the outer tool
holders 450a, 450e are symmetrical about a line 484 lo-
cated at a midpoint between the center lines of the re-
spective apertures 462, 464 of each outer tool holder
450a, 450e. Wherein the midpoint is on a line 486 passing
through the respective centerlines 484, 486 and the line
is perpendicular to the line passing through the center-
lines. The tool holder 450 may be symmetrical about a
plane parallel to the centerlines 484, 486 of the first and
second apertures 462, 464 in said base portion 450 when
said plane is at the midpoint of and perpendicular to a
plane passing through the respective center lines 484,
486 of said first and second apertures 462, 464. In one
example, the outer tool holder 70 may support the cutting
tool 454.
[0062] The cutting assembly 10 further includes two
interior tool holders 450b, 450d. The two interior tool hold-
ers 450b, 450d are sandwiched on respective side sur-
faces 38, 40 of the wheel 10 between the two outer tool
holders 450a, 450e. The two interior tool holders 450b,
450d support three cutting tools 452b, 452c and 452d.
The two interior tool holders 450b, 450d are similar in
configuration to the tool holders 300 of the previous em-
bodiment in that each of the two interior tool holders 450b,
450d includes a first tool portion 488, 490 extending out-
wardly from the base 492 portions of each of the two
interior tool holders 450b, 450d. Similar to the previous
embodiment, the two interior tool holders 450b, 450d co-
operate together to support the three cutting tools 452b,
452c and 452d.
[0063] Again, as with the previous embodiment illus-
trated in FIGS. 22-37, the two interior tool holders 450b,
450d have a base 492 including an inner surface 494
and an outer surface 496 interconnected by a side sur-
face 498. A pair of apertures 500, 502 extend through
the base 492 between the respective inner and outer
surfaces 494, 496. As with previous embodiments, two
interior tool holders 450b, 450d are reversible in that they
may be rotated 180° and placed on opposite sides of the
wheel 10 wherein the outer surface 496 becomes the
inner surface 494 on the opposite side of the wheel 10.
Since the two interior tool holders 450b, 450d are sand-
wiched against the wheel by and between the two outer
tool holders 450a, 450e, the respective inner and outer
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surfaces 494, 496 have a generally the same configura-
tion in that the side surface 498 extends generally later-
ally between the inner and outer surfaces 494, 496.
[0064] In another example of the cutting assembly 12
according to the present invention wherein the outer tool
holders 450a, 450e support cutting tools 454a, 454e hav-
ing a different diameter than the cutting tools 454b-d. In
the illustrated example, the cutting tips 508a, 508e of the
cutting tools 454a, 454e have a greater diameter than
the cutting tips 508b-d of the cutting tools 454b-d. De-
pending upon the cut profile desired along with various
other parameters such as the machine size, horsepower,
wheel size and width the size including the cutting tip size
of the cutting tools 454a-e may be varied. As illustrated,
the width of the respective tool holders 450a, 450b, 450d,
450e may also be varied depending upon the desired
structural characteristics needed to support the cutting
tools 454a-e during the stump cutting or grinding opera-
tion.
[0065] Similar to the previous example illustrated in
FIGS. 22-37 the interior tool holder 450b, 450d includes
multiple tool portions including a first boss 510 and a
second boss 512. In the disclosed example, the first boss
510 extends generally outwardly from the plane of the
outer surface 496 and the second boss 512 extends gen-
erally inwardly from the plane of the inner surface 494.
The boss 510 is symmetrical, capable of being reversed
and mounted on either side 38, 50 of the wheel 10 and
supporting a cutting tool 454 inserted from either end
514, 516.
[0066] As with the previous example, a ledge 518 is
located adjacent an end 520 of the boss 512. The oppo-
site end 522 of the boss 512 configured for receiving the
cutting tool 454. Similar to the example in FIGS. 35-36
the two tool holders 450b, 450d may be placed adjacent
one another wherein the bosses 512 of the correspond-
ing tool holders 450b, 450d correspond to the adjacent
ledges 518 and cooperating to forming a single boss suit-
able for receiving a cutting tool 384 shown in the dis-
closed example disposed over the arcuate outer surface
42 of the wheel 10.
[0067] The description of the invention is merely ex-
emplary in nature and, thus, variations that do not depart
from the gist of the invention are intended to be within
the scope of the invention. Such variations are not to be
regarded as a departure from the spirit and scope of the
invention.

Claims

1. A stump cutting apparatus comprising:

a wheel (10), said wheel (10) having opposed
first and second side surfaces (38, 40);
a first outer tool holder (14) and a first inner tool
holder (16), said first outer tool holder (14) and
said first inner tool holder (16) located on said

first side surface (38), said first inner tool holder
(16) positioned between said first outer tool hold-
er (14) and said first side surface (38);
a second outer tool holder (20) and a second
inner tool holder (18), said second outer tool
holder (20) and said second inner tool holder
(18) located on said second side surface and
(40), said second inner tool holder (18) posi-
tioned between said second outer tool holder
(20) and said second side surface (40).

2. A stump cutting apparatus according to claim 1
wherein said first outer tool holder (14) includes first
and second apertures (80, 82), said first aperture
(80) including a smooth bore (84) and said second
aperture (82) including a threaded bore (88);
said first inner tool holder (16) includes first and sec-
ond apertures (174, 176), said first aperture (174)
including a smooth bore (178) and said second ap-
erture (176) including a smooth bore (178);
said second outer tool holder (20) includes first and
second apertures (80, 82), said first aperture (80)
including a smooth bore (84) and said second aper-
ture including a threaded bore (88); and
said second inner tool holder (18) including first and
second apertures (174, 176), said first aperture (174)
including a smooth bore (178) and said second ap-
erture (176) including a smooth bore (178).

3. A stump cutting apparatus according to claim 1 or 2
wherein said first outer tool holder (14) includes an
outer surface (74) and an inner surface (76)
said first inner tool holder (16) includes an outer sur-
face (172) and an inner surface (170);
said second outer tool holder (20) includes an outer
surface (74) and an inner surface (76);
said second inner tool holder (18) includes an outer
surface (172) and an inner surface (170) wherein
said inner surface (76) of said first outer tool holder
(14) is positioned adjacent said outer surface (172)
of said first inner tool holder (16) and said inner sur-
face (170) of said first inner tool holder (16) is posi-
tioned adjacent said wheel (10) and said inner sur-
face (76) of said second outer tool holder (20) is po-
sitioned adjacent said outer surface (172) of said
second inner tool holder (18) and said inner surface
(170) of said second inner tool holder (18) is posi-
tioned adjacent said wheel (10).

4. A stump cutting apparatus according to any of the
preceding claims 1-3 wherein each of said first outer
tool holder (14), first inner tool holder (16), second
outer tool holder (20) and second inner tool holder
(18) includes a tool portion (90, 160), each tool por-
tion (90, 160) supporting a cutting tool (22, 24, 26,
28).

5. A stump cutting apparatus according to any of the
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preceding claims 1-4 wherein each of said first outer
tool holder (14), first inner tool holder (16), second
outer tool holder (20) and second inner tool holder
(18) includes a base portion (72, 158) and a tool por-
tion (90, 160) supporting a cutting tool (22, 24, 26,
28).

6. A stump cutting apparatus according to any of the
preceding claims 1-5 wherein said tool (90) portion
of said first outer tool holder (14) is offset from said
base portion (72) of said first tool holder (14).

7. A stump cutting apparatus according to any of the
preceding claims 1-6 wherein said tool portion (160)
of said first inner tool holder (16) is in line with said
base portion (158) of said first inner tool holder (16).

8. A stump cutting apparatus according to any of the
preceding claims 1-7 wherein each of said first outer
tool holder (14), first inner tool holder (16), second
outer tool holder (20) and second inner tool holder
(18) includes a tool portion (90, 160), each tool por-
tion (90, 160) including a boss (104, 154), each boss
(104, 154) including an aperture therein (110, 180);
and
cutting tools (22, 24, 26, 28), each of said cutting
tools (22, 24, 26, 28) having a shank (124) and a
cutting tip (132) wherein each of said first outer tool
holder (14), first inner tool holder (16), second outer
tool holder (20) and said second inner tool holder
(18) supports a cutting tool (22, 24, 26, 28) wherein
each shank (124) is located in an aperture (110, 180)
of said boss (104, 154) of each of said tool holders
(14, 16, 18, 20).

9. A stump cutting apparatus according to claim 8
wherein the respective cutting tips (132) of each of
said first outer tool holder (14), first inner tool holder
(16), second outer tool holder (20) and said second
inner tool holder (18) all lie in the same plane (432).

10. A stump cutting apparatus according to any of the
preceding claims 1-9 wherein said outer tool holder
(70) is symmetrical about a centerline (161) such
that the outer tool holder (70) may be placed of said
both side surfaces (38, 40) the wheel (10).

11. A stump cutting apparatus according to any of the
preceding claims 1-10 wherein said inner tool holder
(152) is symmetrical about a centerline (182) such
that the inner tool holder (152) may be placed on
both of said side surfaces (38, 40) of the wheel (10).

12. A stump cutting apparatus according to any of the
preceding claims 1-11 wherein said cutting tips (132)
associated with said first and second inner tool hold-
ers (16, 18) are located at a different distance from
said axis of rotation (32) than said cutting tips (132)

associated with said first and second outer tool hold-
ers (14, 20).

13. A stump cutting apparatus according to any of the
preceding claims 1-12 including said first outer tool
holder (14) supporting a cutting tool (22) laterally out-
wardly of said first side surface (38);
said second outer tool holder (20) supporting a cut-
ting tool (28) laterally outwardly of said second side
surface (40) ;
said first inner tool holder (16) supporting a cutting
tool (24) laterally inwardly from said cutting tool (22)
supported by said first outer tool holder (14); and
said second inner tool holder (18) supporting a cut-
ting tool (26) laterally inwardly from said cutting tool
(28) supported by said second outer tool holder (20).

14. A stump cutting apparatus according to any of the
preceding claims 1-13 including said first holder tool
holder (14) supporting a cutting tool (22) and said
first inner tool holder (16) supporting a cutting tool
(24), said cutting tools (22, 24) spaced at a different
radial distance from the axis of rotation (32).
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