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(57) ABSTRACT

One stump cutter cutting wheel disclosed herein includes a
wheel structure having left and right sides and being rotat-
able about a central axis extending between the left and right
sides. The left and right sides define receptacles having
depths measured in an orientation extending along the axis.
Cutter assemblies are mounted to the wheel structure and
include cutters mounted to cutter holders. The cutter holders
include base portions that fit within the receptacles, and the
base portions each define at least one fastener opening. The
base portions further define base thicknesses measured in the
orientation extending along the axis. The receptacle depths
are at least 0.25 times as large as the base thicknesses such
that no more than 75 percent of the base thicknesses extend
laterally outside the receptacles. Fasteners secure the cutter
holders to the wheel structure and extend through the
fastener openings defined by the base portions.
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FIG.3




Patent Application Publication  Jun. 21, 2018 Sheet 4 of 5 US 2018/0168115 A1

FIG. 4
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STUMP CUTTER DISC WITH RECESSED
TOOTH POCKETS

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of, and claims
priority to, U.S. patent application Ser. No. 14/147,277, filed
Jan. 3, 2014, which claims priority to U.S. Provisional
Application 61/751,705 filed Jan. 11, 2013.

BACKGROUND

[0002] The present disclosure relates generally to material
reduction machines that are adapted to be used to remove
such items as tree stumps. Various methods and machines
for removing or reducing the size of stumps are known.
Examples of stump reduction machines are disclosed in U.S.
Pat. No. 6,014,996 titled Control System for Stump Cutters
assigned to Vermeer; U.S. Pat. No. 7,011,124 titled Stump
Grinder Having Automatic Reversing Feed Assembly
assigned to Tramo; U.S. Pat. No. 6,026,781 titled Stump
Cutter Safety System assigned to Rayco; and U.S. Pat. No.
6,230,770 titled Stump Chipper and Method for the Opera-
tion Thereof assigned to Vermeer-Holland.

SUMMARY

[0003] In one embodiment of the current invention, a
stump cutter cutting wheel includes a wheel structure having
a left side and a right side. The wheel structure can be
rotatable about a central axis that extends through the wheel
structure between the left and right sides. The left and right
sides of the wheel structure define multiple receptacles that
have receptacle depths measured in an orientation that
extends along the central axis. Multiple cutter assemblies
can be mounted to the wheel structure. The cutter assemblies
include cutters mounted to cutter holders. The cutter holders
include base portions that fit within the receptacles and the
base portions each define at least one fastener opening. The
base portions define base thicknesses measured in the ori-
entation that extend along the central axis. The receptacle
depths can be at least 0.25 times as large as the base
thicknesses such that no more than 75 percent of the base
thicknesses extend laterally outside of the receptacles. The
stump cutter cutting wheel includes fasteners for securing
the cutter holders to the wheel structure. The fasteners
extend through the fastener openings defined by the base
portions of the cutter holders.

[0004] Another aspect of the disclosure includes a stump
cutter cutting wheel including a main wheel that has a left
side and a right side. The main wheel can be rotatable about
a central axis that extends through the main wheel between
the left and right surfaces. Guard structures can be mounted
to the left and right surfaces of the main wheel. The guard
structures are formed by plates fastened to the main wheel.
The plates define openings that define receptacles and the
receptacles have inner and outer ends. The receptacles have
depths that extend from the inner ends to the outer ends of
the receptacles. The depths can be measured in an orienta-
tion that extends along the central axis of the main wheel.
The inner ends are closed by the left and right surfaces of the
main wheel and outer ends being open. The stump cutter
cutting wheel includes multiple cutter assemblies including
cutters mounted to cutter holders. The cutter holders include
base portions that fit within the receptacles and the base

Jun. 21, 2018

portions each define at least one fastener opening. The stump
cutter cutting wheel includes fasteners for securing the cutter
holders to the main wheel. The fasteners extend through the
fastener openings defined by the base portions of the cutter
holders and engage the main wheel.

[0005] A further aspect of the disclosure includes a stump
cutter cutting wheel including a wheel structure that has a
left side and a right side. The wheel structure can be
rotatable about a central axis that extends through the wheel
structure between the left and right sides. The left and right
sides of the wheel structure define multiple receptacles that
have receptacle depths measured in an orientation that
extends along the central axis. The stump cutter cutting
wheel includes multiple cutter assemblies mounted to the
wheel structure. The cutter assemblies include cutters
mounted to cutter holders and the cutter holders include base
portions that fit within the receptacles. The base portions
each define at least one fastener opening. The stump cutter
cutting wheel includes fasteners for securing the cutter
holders to the wheel structure. The fasteners extend through
the fastener openings defined by the base portions of the
cutter holders. The receptacles define receptacle outlines and
the base portions define base portion outlines. A majority of
each receptacle outline has a clearance of at least 0.2 inches
with respect to the base portion outline of a corresponding
one of the base portions.

[0006] Another aspect of the disclosure relates to a design
that reduces the amount of debris thrown from the wheel
structure while cutting assemblies cut and grind, for
example, a tree stump.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] FIG. 1 is perspective view of a self-propelled
stump cutter incorporating a stump cutter cutting wheel in
accordance with the principles of the present disclosure;
[0008] FIG. 2 is an enlarged view of the portion of the
self-propelled stump cutter and stump cutter cutting wheel
shown in FIG. 1;

[0009] FIG. 3 is a side perspective view of the stump
cutter cutting wheel shown in FIG. 1;

[0010] FIG. 4 is an enlarged view of a cutter assembly
shown in FIG. 3; and

[0011] FIG. 5 is across-sectional view of the stump cutter
cutting wheel shown in FIG. 3 taken along line A-A.

DETAILED DESCRIPTION

[0012] An exemplary embodiment will be described in
detail with reference to the drawings, wherein like reference
numerals represent like parts and assemblies throughout the
several views. Reference to the embodiment does not limit
the scope of the claims attached hereto. Additionally, any
examples set forth in this specification are not intended to be
limiting and merely set forth some of the many possible
embodiments for the inventive aspect disclosed herein.

[0013] The present disclosure relates generally to a stump
cutter for improved operation below ground where tooth
mount pockets are mounted such that they are recessed into
the stump cutter disc. In one example, the pockets are
mounted so that they are recessed into the stump cutter disc
such that the outer surface of the pocket is approximately
co-planar with the outside surface of the stump cutter disc.
The stump cutter reduces drag on the stump cutter wheel
when it is submerged, either in the ground or in chips of
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wood. The stump cutter also reduces the tendency for the
stump cutter wheel to throw material.

[0014] FIG. 1 illustrates perspective view of a self-pro-
pelled (i.e. walk-behind) stump cutter 10 having a stump
cutter cutting wheel 12 on the front thereof which rotates
about a substantially horizontal axis 14 as it sweeps in
contact with, for example, a tree stump. The stump cutter 10
includes a chassis 16 (i.e., a mainframe) including a first end
18 and a second end 20. A sub frame 22 attaches to the
chassis 16 at a swing axis 24. The sub frame 22 sweeps or
pivots along swing axis 24, which is substantially vertical,
toward a stump to be grounded. The stump cutter 10 includes
a boom 26 that attaches to the sub frame 22 at pivot axis 28.
A lift cylinder 30 pivotally connected to the sub frame 22
enable the boom 26 to pivot relative to the chassis 16 about
a pivot axis 28. The lift cylinder 30 can be a hydraulic
cylinder arranged to raise and lower the boom 26. A drive
motor 32 is located on a side of the boom 26 to drive the
stump cutter cutting wheel 12. The stump cutter 10 includes
a control panel 34 mounted to the chassis 16 such that it can
be positioned at the second end 20 of the chassis 16. The
stump cutter 10 includes a propulsion structure 36 (i.e.
wheel, rubber track, steel track etc.) that can be mounted on
the chassis 16 to move the stump cutter 10 across a floor or
ground.

[0015] FIG. 2 illustrates an enlarged portion of FIG. 1
showing the stump cutter cutting wheel 12. The stump cutter
cutting wheel 12 includes a wheel structure 38, multiple
cutter assemblies 40, and fasteners 42. The wheel structure
38 has a left side 44 and a right side 46 and may be rotated
about the horizontal axis 14 that extends through the wheel
structure 38 between the left and right sides 44, 46. The left
and right sides 44, 46 of the wheel structure 38 define
multiple receiving areas (or “receptacles”) 48. The recep-
tacles 48 may have a measured depth in an orientation that
extends along the horizontal axis 14. The wheel structure 38
includes multiple cutter assemblies 40 that are mounted and
secured thereon using the fasteners 42. The cutter assemblies
40 are illustrated and described in more detail with reference
to FIGS. 3-5.

[0016] FIGS. 3-5 illustrate features of the stump cutter
cutting wheel 12.

[0017] FIG. 3. is a side view of the stump cutter cutting
wheel 12. In this example, the stump cutter cutting wheel 12
includes guard plates 50, a main wheel 52 and bolts 54 for
attaching the stump cutter cutting wheel 12 to the drive
motor 32. The cutting wheel 12 defines an opening 11 for
receiving the drive motor 32 that is attached to the boom 26.
It is to be understood that the features shown in FIG. 3 are
also depicted on the opposite side of the stump cutter cutting
wheel 12 such that both left and right 44, 46 of the wheel
structure 38 are representative of each other. The left and
right 44, 46 sides may each include at least two guard plates
50.

[0018] The guard plates 50 shown in FIG. 3 are fastened
to the main wheel 52 with fasteners 42. In an example, the
guard plates 50 may have a thickness of between about 0.5
to 0.25 inches. The guard plates 50 each have a first side 56
and a second side 58. The second sides 58 of the guard plates
50 define multiple receptacles 48 positioned around the
periphery of the guard plates 50. The receptacles 48 define
receptacle outlines 60. It is to be understood that the
receptacle outlines 60 may be configured in various shapes.
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[0019] FIG. 4 is an enlarged view of a portion of FIG. 3
depicting the cutter assemblies 40. The cutter assemblies 40
include cutters 62 that are configured to mount to cutter
holders 64. The cutter holders 64 include base portions 66
that fit within the receptacles 48. The base portions 66 define
at least one opening 68 for receiving the fastener 42. The
guard plates 50 are mounted to the stump cutter cutting
wheel structure 38 such that the cutter holders 64 are
recessed into the stump cutter cutting wheel 12. In this
example, the design of the guard plates 40 help to eliminate
the amount of debris that is thrown from the stump cutter
cutting wheel 12.

[0020] Turning to FIG. 5, a cross-sectional view is shown
of the stump cutter cutting wheel 12. The base portions 66
define a base thickness T that can be measured in the
orientation that extends along the horizontal axis 14. In an
example, the base thickness T can be between 1.0 and 0.5
inches. In this example, the receptacles 48 may have a depth
D of at least 0.25 times as large as the base thickness such
that no more than 75 percent of base thickness extends
laterally outside of the receptacles 48. In other embodi-
ments, the receptacle depth may be at least 0.30 times as
large as the base thickness such that no more than 70 percent
of the base thickness extends laterally outside of the recep-
tacles 48. In another embodiment, the receptacle depth may
be at least 0.35 times as large as the base thickness such that
no more than 65 percent of the base thickness extends
laterally outside of the receptacles 48. Still, in other embodi-
ments the receptacle depth may be at least 0.40 times as
large as the base thickness such that no more than 60 percent
of the base thickness extends laterally outside of the recep-
tacles 48 or be at least 0.45 times as large as the base
thickness such that no more than 55 percent of the base
thickness extends laterally outside of the receptacles 48.

[0021] The base portions 66 define base portion outlines
70 (FIG. 4). Generally, the receptacle outlines 60 may follow
the overall shape of the base portion outlines 70. In this
example, a majority of the receptacle outlines 60 have a
clearance C1 of at least 0.2 inches with respect to the base
portion outlines 70. It is to be understood that the clearance
may vary in other embodiments according to the disclosure.

[0022] In accordance with another aspect of the disclo-
sure, the main wheel 52 of the stump cutter cutting wheel 12
has a left surface 72, a right surface 74, and an outermost
border 75 (a border that is furthest from the horizontal axis
14). In this example, the stump cutter cutting wheel 12
includes a left guard mounted to the left surface 72 and a
right guard mounted to the right surface 74. The left and
right guards each include at least one guard plate. The left
and right guards may cover outer annular regions of the left
and right surfaces 72, 74 of the main wheel 52. The outer
annular regions may extend around the horizontal axis 14. In
other embodiments, the left and right guards may not cover
inner annular regions of the left and right surfaces 72, 74 of
the main wheel 52. In other embodiments, the left and right
guards cover 20-60 percent of the total areas defined by the
left and right surfaces 72, 74 of the main wheel 52.

[0023] In this example, the left and right guards each
include first and second plates that cooperate to cover the
outer annular regions. The first and second plates may have
a semi-circular shape. It is understood that the shape of the
plates may vary. The left and right guards define openings 76
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that partially define the receptacles 48. The openings 76 can
be notches having open sides that face radially outwardly
from the horizontal axis 14.
[0024] Referring again to FIG. 4, the cutter holders 64
may have leading sides 78 and trailing sides 80. The cutter
holders 64 may include cutter fastener openings that extend
through the cutter holders 64 from the leading sides 78 to the
trailing sides 80. The cutters 62 include cutting heads 82
positioned at the leading sides 78 of the cutter holders 64 and
fasteners 84 of the cutters 62 extend through the cutter
fastener opening.
[0025] In accordance with another aspect of the disclo-
sure, the receptacles 48 may have an inner and outer end and
a depth that extends from the inner end to the outer end. The
depth may be measured in an orientation that extends along
the horizontal axis 14 of the main wheel 52. The inner ends
may be closed by the left and right surfaces 72, 74 of the
main wheel 52, and the outer ends may be open.
[0026] From the forgoing detailed description, it will be
evident that modifications and variations can be made with-
out departing from the spirit and scope of the disclosure.
What is claimed is:
1. A cutting wheel, comprising:
a main wheel rotatable about a center axis; the main wheel
having a generally planar left surface, a generally
planar right surface, and an outermost border; the left
surface being generally parallel to the right surface;
a plurality of cutter assemblies extending from the main
wheel beyond the outermost border, each cutter assem-
bly having a base portion and a cutter configured for
reducing material;
a guard extending a distance D1 normal to one of the left
surface and the right surface, the guard defining a
receiving area;
wherein:
one of the cutter assembly base portions is positioned
in the receiving area;

the cutter assembly base portion in the receiving area
extends a distance D2 from the one of the left surface
and the right surface; the distance D2 being mea-
sured in the orientation that extends along the center
axis;

the distance D1 is at least 25% as large as the distance
D2; and

the guard is fastened to the one of the left surface and
the right surface by fasteners.

2. The cutting wheel of claim 1, further comprising two
guards, one guard extending a distance D1 from the left
surface, and another guard extending the distance D1 from
the right surface.

3. The cutting wheel of claim 2, wherein each of the
guards includes at least two guard plates.

4. The cutting wheel of claim 3, wherein each guard
covers an outer annular region of the left and right surfaces
of the main wheel, respectively, and wherein the outer
annular regions extend around the central axis.

5. The cutting wheel of claim 1, wherein the receiving
area is at least 0.30 times as large as the base portion of the
cutter assembly such that no more than 70 percent of the
base portion extends laterally outside of the receiving area.

6. A stump cutter cutting wheel comprising:

a wheel structure having a left side and a right side, the
wheel structure being rotatable about a central axis that
extends through the wheel structure between the left
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and right sides, the wheel structure defining an outer-
most border and concordant outer annular regions
associated with the left and right sides of the wheel
structure;

a right guard secured to the right side of the wheel
structure, and a left guard secured to the left side of the
wheel structure, each guard comprising a plate having
an arced configuration with an inside edge and an
undulating outside edge defining at least one receptacle
therein;

a plurality of cutter assemblies mounted to the wheel
structure, the cutter assemblies including cutters
mounted to cutter holders, the cutter holders including
base portions that fit correspondingly within the recep-
tacles; and

fasteners for securing the cutter holders to the wheel
structure, the fasteners extending through the fastener
openings defined by the base portions of the cutter
holders; and

wherein the right guard and the left guard are positioned
on respective outer annular regions of the right and left
sides of the wheel structure.

7. The cutting wheel of claim 6, wherein each of the left

and right guards is generally semi-circular.

8. The cutting wheel of claim 7, wherein the left and right
guards each include at least two guard plates, the guard
plates being generally semi-circular.

9. The cutting wheel of claim 8, wherein the respective
guard plates of the left and right guards are cooperatively
secured to the respective left and right sides of the wheel
structure to cover the outer annular regions of the wheel
structure.

10. The cutting wheel of claim 7, wherein each guard
covers an outer annular region of the left and right surfaces
of'the wheel structure, and wherein the outer annular regions
extend around the central axis.

11. The cutting wheel of claim 6, wherein the left and right
guards are offset from the outer-most border of the wheel
structure.

12. A cutting wheel, comprising:

a main wheel having a circumference; the main wheel
being rotatable about a center axis and comprising a
generally planar left surface, a generally planar right
surface, and an outermost border; the left surface being
generally parallel to the right surface;

a first guard extending along an annular region of one of
the left surface and the right surface, the guard com-
prising a plate having an arced configuration with an
inside edge and an undulating outside edge defining at
least one receiving area therein; and

a cutter assembly mounted to the wheel structure, the
cutter assembly including cutters mounted to cutter
holders, the cutter holders including base portions that
fit correspondingly within the receiving area, the base
portions each defining at least one fastener opening, the
base portions defining base thicknesses measured in the
orientation that extends along the central axis, the
receptacle depths being at least 0.25 times as large as
the base thicknesses such that no more than 75 percent
of the base thicknesses extend laterally outside of the
receptacles, the base portions each defining at least one
fastener opening.

13. The cutting wheel of claim 12, wherein the first guard

is offset from the outermost border of the main wheel.
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14. The cutting wheel of claim 12, wherein the guard
extends a distance D1 normal to the one of the left surface
and the right surface.

15. The cutting wheel of claim 14, wherein the cutter
assembly base portion in the receiving area extends a
distance D2 normal to the one of the left surface and the right
surface.

16. The cutting wheel of claim 15, wherein D2 is greater
than D1.

17. The cutting wheel of claim 12, wherein the guard is a
semi-circle extending partially along the circumference of
the main wheel.

18. The cutting wheel of claim 12, wherein the guard is
circular and extends along the circumference of the main
wheel, the guard having a central bore formed therein.

19. The cutting wheel of claim 12, further comprising a
second guard, wherein the first guard extends along an
annular region of the left surface of the main wheel and the
second guard extends along an annular region of the right
surface of the main wheel.

20. The cutting wheel of claim 19, wherein the first and
second guard each include at least two guard plates, and
wherein the guard are cooperatively secured to the respec-
tive left and right sides of the main wheel to cover the outer
annular regions of the main wheel.

#* #* #* #* #*
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