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Description

FIELD OF THE INVENTION

[0001] The present invention relates generally to ma-
terial reduction machines such as wood chippers, and
more particularly, to a material reduction machine having
a cylindrical drum with one or more cutting knives spaced
about its circumferential wall.

BACKGROUND OF THE INVENTION

[0002] Material reduction machines are used to reduce
larger pieces of material into smaller pieces by cutting,
chopping, shredding or breaking. Generally, a material
reduction machine will have an enclosure for a reducing
mechanism, such as a rotating disc or drum equipped
with blades, knives or hammers. The enclosure will typ-
ically have a feed inlet through which the larger materials
to be reduced are introduced, and a discharge outlet
through which the smaller materials are discharged after
reduction. One type of material reduction machine is a
wood chipper that is used to reduce trees and their limbs
and branches to wood chips. The use of wood chippers
avoids the environmental and other problems associated
with burning trees and brush or with depositing them in
a landfill. Furthermore, by reducing wood to chips of a
useful size, a wood chipper may be employed to produce
a valuable chip product. Wood chips can be used as
mulch or fuel. They can also be used as raw material for
creating a pelletized fuel product or as raw material in a
chemical pulp process. Wood chips that are intended for
use as fuel or in a pelletizing process may first need to
be dried. It is desirable that such chips have a uniform
chip thickness and a high surface area to volume ratio.
It is also desirable that chips which are intended for use
in a pulp process be of a uniform size. Ideal pulp chips
fall into a narrow thickness range so that they can cook
and delignify uniformly. Long and narrow chips and very
small chips are undesirable because they can plug the
pulp process screens and overcook, thereby damaging
the wood fibers and reducing the strength of the pulp.
[0003] Most wood chippers are either disc shippers or
drum chippers. Disc chippers include knives mounted on
a rotating disc that cut across the grain of the wood stem
generally perpendicular to the direction of the grain. Disc
chippers create chips of a generally uniform size. How-
ever, such chippers do not have the production capacity
of drum chippers. Drum chippers include knives mounted
around the circumferential wall of a cylindrical drum that
cut across the wood feed stock in a path that varies with
respect to the orientation of the grain of the feed stock
to the drum. In the part of the wood feed stock where the
knives encounter the wood near the three o’clock or the
nine o’clock position of the drum, depending on the side
of entry of the feed stock, the knives pass across the
wood in a direction that is perpendicular to the direction
of the grain. In the part of the feed stock where the knives

encounter the wood nearer the six o’clock position of the
drum, the knives pass across the wood in a path that is
more parallel to the direction of the grain. Because the
cutting path angle relative to the direction of the grain
varies in this manner, the chips break from the feed stock
differently, with the chips cut by the drum nearer its six
o’clock position tending to be longer and more irregular
in size.
[0004] The cutting drum of a drum chipper is rotated
in a housing having only a slightly larger diameter than
the arc cut by the leading edges of the knives. Because
such drum chippers are known to jam with chips and stall,
some such chippers are provided with blowers or -augers
to release the chips from the knives and propel them into
a discharge chute. It is also known to provide a drum
chipper having a pocket in the drum associated with each
knife. U.S. Patent No. 5,005,620 describes a drum chip-
per in which the peripheral wall of the drum defines a
spaced pocket behind each knife. Each knife in this as-
sembly is generally centered within its pocket so that
chips may enter the pocket on the leading edge side of
the knife and exit the pocket on the trailing edge side of
the knife. As the drum rotates, wood chips cut by each
knife enter the pocket on the leading edge side and pass
behind the knife. The wood chips in each pocket remain
in the pocket until the drum rotates to align the trailing
edge side of the knife with the discharge chute, where
the chips are expelled into the chute under the influence
of centrifugal force. Despite these improvements in drum
chipper technology, it is still the case that drum chippers
generally produce a significant fraction of chips that are
long and irregular in size. Such chips may not be useful
as raw material for pelletizing and chemical pulping proc-
esses.
[0005] It would be desirable if a material reduction ma-
chine such as a drum chipper could be provided that
would allow for more control of the size and shape of
chips produced. It would also be desirable if such a drum
chipper could be adapted to produce wood chips that are
suitable for various uses.

ADVANTAGES OF THE INVENTION

[0006] Among the advantages of a preferred embodi-
ment of the invention is that it provides a drum-type ma-
terial reduction machine that can be easily adapted to
produce wood chips that are suitable for use in a chemical
pulp process, or to produce wood chips that are suitable
for other purposes. Other advantages and features of
this invention will become apparent from an examination
of the drawings and the ensuing description.

NOTES ON CONSTRUCTION

[0007] The use of the terms "a", "an", "the" and similar
terms in the context of describing the invention are to be
construed to cover both the singular and the plural, unless
otherwise indicated herein or clearly contradicted by con-
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text. The terms "comprising", "having", "including" and
"containing" are to be construed as open-ended terms
(i.e., meaning "including, but not limited to,") unless oth-
erwise noted. The terms "substantially", "generally" and
other words of degree are relative modifiers intended to
indicate permissible variation from the characteristic so
modified. The use of such terms in describing a physical
or functional characteristic of the invention is not intended
to limit such characteristic to the absolute value which
the term modifies, but rather to provide an approximation
of the value of such physical or functional characteristic.
The use of any and all examples or exemplary language
(e.g., "such as") herein is intended merely to better illu-
minate the invention and not to place a limitation on the
scope of the invention. Nothing in the specification should
be construed as indicating any element as essential to
the practice of the invention unless so stated with spe-
cificity.
[0008] Various terms are specifically defined herein.
These terms are to be given their broadest possible con-
struction consistent with such definitions, as follows:

The term "material reduction machine" refers to a
machine that is adapted to cut, chop, shred, break
or otherwise reduce material into smaller pieces.

[0009] The terms "upper", "top" and similar terms,
when used in reference to a relative position or direction
on or with respect to a material reduction machine, or a
component or portion of such a machine, refer to a rela-
tive position or direction that is farther away from the
ground on which the material reduction machine is placed
for operation.
[0010] The terms "lower", "bottom" and similar terms,
when used in reference to a relative position or direction
on or with respect to a material reduction machine, or a
component or portion of such a machine, refer to a rela-
tive position or direction that is nearer the ground on
which the material reduction machine is placed for oper-
ation.
[0011] The term "discharge direction" means the direc-
tion that reduced material is conveyed from the discharge
chute of the material reduction machine, along the cen-
terline of the machine.
[0012] The term "front end" and similar terms refer to
the end of a material reduction machine, or a component
or portion of such a machine, which is farthest from the
discharge outlet of the machine.
[0013] The terms "forward", "in front of", "upstream"
and similar terms, as used herein to describe a relative
position or direction on or in connection with a material
reduction machine or a component of such a machine,
refer to a relative position or direction towards the front
end of the machine.
[0014] The terms "back end", "rear end", "downstream"
and similar terms refer to the end of a material reduction
machine, or a component or portion of such a machine,
which is nearest the discharge outlet of the machine.

[0015] The terms "rearward", "behind" and similar
terms, as used herein to describe a relative position or
direction on or in connection with a material reduction
machine or a component of such a machine, refer to a
relative position or direction towards the rear end of the
machine.
[0016] The term "leading edge", as used herein in con-
nection with a knife that is mounted on the circumferential
wall of a drum, or as used herein in connection with a
flow interrupter that is spaced along the inner surface of
a belly band, refers to the edge of the knife or flow inter-
rupter that first contacts material within the drum housing.
[0017] The term "flow diverter" refers to a plate, bar,
rod or other shaped component having a length that is
greater than its width.
[0018] The term "width", as used herein to describe a
material reduction machine, or a component of such a
machine, refers to the dimension of the machine or com-
ponent in a direction that is perpendicular to the discharge
direction.

SUMMARY OF THE INVENTION

[0019] The invention comprises a material reduction
machine that includes a frame, a drum housing mounted
to the frame, and a drum that is mounted for rotation
within the housing. The drum comprises a circumferential
wall and a knife that is mounted on the drum with respect
to the circumferential wall so that as the drum rotates,
the leading edge of the knife cuts an arc that is concentric
with and of a larger diameter than the circumferential wall
of the drum. The material reduction machine also in-
cludes means for rotating the drum within the housing, a
feed chute for directing material to be reduced into the
drum housing and a discharge chute for directing re-
duced material away from the drum housing. The ma-
chine is characterized in that it also includes a plurality
of interchangeable belly bands. Each belly band is adapt-
ed to be removably attached to the frame so as to form
a portion of the drum housing and to provide an inner
surface that forms a belly band arc portion that is con-
centric with and of a larger diameter than the circumfer-
ential wall of the drum, so that said belly band arc portion
is adjacent to a portion of the arc cut by the leading edge
of the knife. The plurality of interchangeable belly bands
comprises a first interchangeable belly band having a
smooth inner surface, and a second interchangeable bel-
ly band having a plurality of flow interrupters spaced
along its inner surface.
[0020] In order to facilitate an understanding of the in-
vention, the preferred embodiments of the invention are
illustrated in the drawings, and a detailed description
thereof follows. It is not intended, however, that the in-
vention be limited to the particular embodiments de-
scribed or to use in connection with the apparatus illus-
trated herein. Various modifications and alternative em-
bodiments such as would ordinarily occur to one skilled
in the art to which the invention relates are also contem-

3 4 



EP 2 729 255 B1

4

5

10

15

20

25

30

35

40

45

50

55

plated and included within the scope of the invention de-
scribed herein as defined in the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] The presently preferred embodiments of the in-
vention are illustrated in the accompanying drawings, in
which:

Figure 1, is a perspective view of a material reduction
machine that includes the invention.

Figure 2 is a schematic sectional view of a portion
of the drum and adjacent accelerator wheel for the
embodiment of the material reduction machine that
is illustrated in Figure 1, wherein the drum housing
is equipped with a first interchangeable belly band
that is adapted to provide a smooth inner surface.

Figure 3 is a schematic sectional view of a portion
of the drum and adjacent accelerator wheel for the
embodiment of the material reduction machine illus-
trated in Figures 1 and 2, wherein the drum housing
is equipped with a second interchangeable belly
band having a plurality of flow interrupters on the
inner surface. Figure 3 illustrates a first cutting stage.

Figure 4 is a schematic sectional view of the portion
of the drum and adjacent accelerator wheel that is
illustrated in Figure 3, showing a second cutting
stage.

Figure 5 is a perspective view of a first embodiment
of a gauging assembly that comprises a part of the
invention.

Figure 6 is a lower perspective view of a second em-
bodiment of a gauging assembly and an adjustable
belly band that comprises a part of a preferred em-
bodiment of the invention.

Figure 7 is a schematic sectional view of a portion
of an alternative embodiment of a material reduction
machine showing a gauging assembly and adjusta-
ble belly band.

DESCRIPTION OF THE PREFERRED EMBODI-
MENTS OF THE INVENTION

[0022] The invention comprises a material reduction
machine such as a drum-type wood chipper. As shown
in Figure 1, preferred wood chipper 10 includes trailer 12
that is adapted to be pulled by a tractor or other vehicle.
Trailer 12 includes frame 14 that is supported by wheels
16 and a pair of adjustable support legs, one of which,
support leg 18, is shown in Figure 1. Supported on frame
14 are feed chute 20, drum housing 22, intermediate
housing 24 (best shown in Figures 2-4), accelerator

wheel housing 26 and discharge chute 28. Intermediate
housing 24 is located downstream of drum housing 22,
and accelerator wheel housing 26 is located downstream
of intermediate housing 24.
[0023] Mounted for rotation on shaft 30 (in the clock-
wise direction, as shown in Figures 2-4) is drum 32 which
includes circumferential wall 34 defining its outer periph-
ery. A plurality of pockets 36 are spaced around the drum
and formed in the circumferential wall, and a plurality of
conventional knives 38, each of which has a leading edge
39 are provided. A knife 38 is mounted on each of the
pockets so that as drum 32 rotates, the leading edges
39 of the plurality of knives 38 cut an arc that is concentric
with and of a larger diameter than the circumferential wall
of the drum, as can be seen by viewing the right side of
Figure 2 where a leading edge of one of the knives cuts
into the wood of feed stock 40.
[0024] A driver, such as engine 41, is also mounted on
the frame and adapted to provide a rotational force to
drum 32 within the drum housing by means of one or
more drive belts or other conventional drive transfer
mechanisms (not shown). Engine 41 is also adapted to
provide a rotational force to accelerator wheel 42, which
is provided with a plurality of blades 44, by means of one
or more drive belts or other conventional drive transfer
mechanisms (riot shown). As shown in Figures 2-4, the
accelerator wheel rotates in the same direction as drum
32 to increase the momentum of reduced material from
drum 32. Thus, material to be reduced by material reduc-
tion machine 10 is directed into the drum housing from
feed chute 20 and the reduced material is discharged
through discharge chute 28 in discharge direction 46.
[0025] Machine 10 is provided with a plurality of inter-
changeable belly bands, each of which is adapted to be
removably attached to the frame so as to form a portion
of the drum housing and to provide an inner surface that
forms a belly band arc portion that is concentric with and
of a larger diameter than the circumferential wall of the
drum. These interchangeable belly bands include first
interchangeable belly band 49 having a smooth inner sur-
face (shown in.Figure 2) and second interchangeable
belly band 50 having a plurality of flow interrupters
spaced along its inner surface, such as flow interrupters
52 shown in Figures 3 and 4. As shown in Figures 2-4,
the belly band arc portion formed by each belly band is
adjacent to a portion of the arc cut by the leading edges
of the knives.
[0026] Preferably, each of flow interrupters 52 com-
prises abrasion-resistant material in the form of a bar
having a sharp leading edge that is mounted on the inner
surface of the second interchangeable belly band 50 and
extends across the width of drum housing 22. As shown
in Figure 3, the leading edges of flow interrupters 52 de-
fine an arc 54 that is concentric with and of a different
diameter than the belly band arc portion. In alternative
embodiments of the invention, the flow interrupters may
comprise discrete elements arranged in a matrix, or they
may be rounded, or they may comprise minimal projec-
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tions from, or depressions in, the inside surface of the
belly band. The flow interrupters are adapted to reduce
the size of the longer, more irregular chips cut from the
lower portion of feed stock 40 (as shown in Figures 2-4),
and the dimensions, number and spacing of the flow in-
terrupters are selected.in order to maximize the produc-
tion of the desired sized chip.
[0027] It is also preferred that a gauging assembly,
such as first gauging assembly 56 (shown in Figures 2-5)
or second gauging assembly 58 (shown in Figure 6) or
third gauging assembly 60 (shown in Figure 7) be located
in an intermediate housing that is downstream of and
adjacent to the drum. Each gauging assembly comprises
a plurality of flow diverters that are spaced across the
width of the drum so as to provide a plurality of sized
openings through which reduced material from the drum
may pass. Thus, as shown in Figure 5, gauging assembly
56 comprises a plurality of generally upright plates 62
that are mounted to base 64 and supported by spacing
plates 66 and 68. Generally upright plates 46 are spaced
apart across the width of intermediate housing 24 (and
across the width of drum 32) between drum housing 22
and discharge chute 26 so as to provide, in cooperation
with spacing plates 66 and 68, a plurality of sized open-
ings through which reduced material such as wood chips
cut by the drum may pass. Preferably, each of generally
upright plates 62 has a front side that is curved to form
an arc. Although Figure 5 illustrates gauging assembly
56 as being comprised of plates 62, 66 and 68, it could
alternatively be comprised of bars, rods or other shaped
components. Furthermore, although Figure 5 shows the
gauging assembly as including ten generally upright
plates and two spacing plates, different numbers of gen-
erally upright plates and spacing members may alterna-
tively be provided. Thus, for example, as shown in Figure
6, gauging assembly 58 includes fourteen generally up-
right plates 70 that are mounted to base plate 72 and
supported.by spacing plates 74, 76 and 78. Generally
upright plates 70 are adapted to be spaced apart across
the width of the intermediate housing (and across the
width of the drum) between the drum housing and dis-
charge chute so as to provide, in cooperation with spac-
ing plates 74, 76 and 78, a plurality of sized openings
through which reduced material such as wood chips cut
by the drum may pass. Preferably, each of generally up-
right plates 70 has a front side that is curved to form an
arc. Gauging assembly 60, shown in Figure 7, is of a
construction similar to that of gauging assemblies 56 and
58. The gauging assemblies may impede the progress
of long or large chips in the discharge direction, allow-
ing,such chips to be carried around the drum housing by
the rotation of the drum for further reduction.
[0028] Preferably, the gauging assembly is mounted
with respect to the frame so as to be adjustable with re-
spect thereto and/or with respect to the circumferential
wall of the drum. It is also preferred that each of the plu-
rality of interchangeable belly bands is adapted to be
adjustably attached to the frame. Referring again to Fig-

ure 6, gauging assembly 58 includes a pair of side sup-
ports 80 that are welded or otherwise attached to base
plate 72. Gauging assembly 58 is adapted to be attached
to the frame of the material reduction machine by means
of bolts (such as bolts 82) that are passed through gen-
erally vertically oriented slots 84 in side supports 80. Base
plate 72 has a front end portion 86 that has a plurality of
generally horizontally oriented slots 88 spaced across its
width.
[0029] Located on the downstream end of belly band
assembly 89 is rear support 90, the lower side of which
is provided with a plurality of holes (not shown) that are
spaced across the width of the belly band assembly and
adapted to align with slots 88 so as to permit generally
horizontal adjustment of the gauging assembly with re-
spect to the belly band assembly. Belly band assembly
89 also includes a pair of side supports 92, and each of
the side supports includes a plurality of parallel slots 94.
Each parallel slot 94 is adapted to be aligned with a hole
(not shown) in the frame, so that a bolt place through the
hole in the frame and through the slot may be tightened
in a plurality of positions along the slot. Thus, belly band
assembly 89 is adapted to be attached to the frame so
as to be vertically adjustable with respect thereto. Fur-
thermore, the cooperation of slots 88 in front end portion
86 of base plate 72 and the adjacent aligned holes in the
lower side of rear support 90 of the belly band, and the
cooperation of slots 94 in side supports 92 of belly band
assembly 92 and the adjacent aligned holes in the frame
(not shown), and the cooperation of slots 84 in side sup-
ports 80 of gauging assembly 58 with adjacent aligned
holes in the frame (not shown) will allow for adjustment
of the gauging assembly with respect to the circumfer-
ential wall of the drum. Other arrangements of slots, holes
and other features and mechanisms known to those hav-
ing ordinary skill in the art to which the invention relates
may be provided to allow for adjustment of the belly band
with respect to the frame, and/or to allow for adjustment
of the gauging assembly with respect to the frame, and/or
to allow for adjustment of the gauging assembly with re-
spect to the belly band and/or the circumferential wall of
the drum.
[0030] Figure 7 shows material reduction machine
110, which is similar to material reduction machine 10,
but does not include an accelerator wheel. Mounted for
rotation about shaft 130 of machine 110 is drum 132,
which includes circumferential wall 134 and pockets 136.
Knives 138 are mounted on the drum with respect to the
circumferential wall so that as the drum rotates, the lead-
ing edges of the knives cut an arc that is concentric with
and of a larger diameter than the circumferential wall of
the drum. Machine 110 also includes a plurality of inter-
changeable belly bands, including belly band assembly
148, which is adjustable with respect to the frame in the
same manner as belly band assembly 89 of Figure 6. In
addition, machine 110 includes gauging assembly 60,
which is ajustable with respect to the frame and/or with
respect to the circumferential wall of the drum.
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[0031] Referring again to Figures 2-4, it can be seen
that as drum 32 rotates so that leading edges 39 of knives
38 cut into the wood of feed stock 40, chips cut by each
knife enter the pocket associated with the knife. The wood
chips in each pocket remain in the pocket until the drum
rotates to align the pocket with intermediate housing 24,
which includes gauging assembly 56. When drum 32 is
rotated in the clockwise direction, as viewed in Figure 2,
leading edges 39 of knives 38 will first pass across top
portion 96 of the wood of feed stock 40. As the knives
continue to cut to the three o’clock position of the drum,
the knives pass across the feed stock in a direction that
is perpendicular to the direction of the grain. As the drum
continues to rotate so that the knives cut the feed stock
nearer the six o’clock position of the drum, the knives
pass across the feed stock in a path that is more parallel
to the direction of the grain. Because the cutting path
angle relative to the direction of the grain varies in this
manner, the chips break from the feed stock differently,
with the chips from the lower portion (as viewed in Figure
2) tending to be longer and more irregular in size.
[0032] When it is desirable to produce chips of a more
uniform size, the smooth-surfaced belly band 48 shown
in Figure 2 may be replaced with belly band 50 shown in
Figures 3 and 4. When drum 32 is rotated in the clockwise
direction, as viewed in Figures 3 and 4, leading edges
39 of knives 38 will first pass across top portion 96 of the
wood of feed stock 40. The knives pass across the feed
stock in a direction that is perpendicular to the direction
of the grain, thus producing uniformly sized chips. As the
knives continue to cut to the three o’clock position of the
drum, the knives continue to produce uniformly sized
chips that partially fill the associated pockets. As the drum
continues to rotate so that the knives cut the feed stock
nearer the six o’clock position of the drum, the knives
pass across the feed stock in a path that is more parallel
to the direction of the grain. Because the cutting path
angle relative to the direction of the grain varies in this
manner, the chips break from the feed stock differently,
with the chips cut from the lower portion of the feed stock
(as viewed in Figures 3 and 4) tending to be longer and
more irregular in size. These chips are collected in the
radially-outer part of the associated pocket. As the drum
continues to rotate, the collected chips pass across the
flow interrupters 52, where the irregularly sized chips in
the pocket are repeatedly impacted by the flow interrupt-
ers and/or the knives and are further reduced. As the
drum continues to rotate, the pocket will align with.inter-
mediate housing 24 which includes gauging assembly
56. The chips pass out of pocket 36 and pass through
the gauging assembly into accelerator wheel housing 26.
Accelerator wheel 42 is adapted to be rotated in a direc-
tion that is selected to increase the momentum of the
chips passing through gauging assembly 56 and into dis-
charge chute 28.
[0033] Although this description contains many specif-
ics, these should not be construed as limiting the scope
of the invention, but as merely providing illustrations of

the presently preferred embodiment thereof, as well as
the best mode contemplated by the inventors of carrying
out the invention. The invention, as described herein, is
susceptible to various modifications and adaptations, as
would be understood by those having ordinary skill in the
art to which the invention relates, and the same are in-
tended to be comprehended within the meaning and
range of equivalents of the appended claims.
[0034] According to one aspect, the present invention
comprises a material reduction machine comprising:

(a) a frame;

(b) a drum housing mounted to the frame;

(c) a drum that is mounted for rotation within the drum
housing, said drum comprising:

(i) a circumferential wall;

(iii) a plurality of pockets spaced around and
formed in the circumferential wall;

(ii) a plurality of knives, each of which has a lead-
ing edge and each of which is mounted on one
of the pockets so that as the drum rotates, the
leading edges of the plurality of knives cut an
arc that is concentric with and of a larger diam-
eter than the circumferential wall of the drum;

(d) means for rotating the drum within the drum hous-
ing;

(e) a feed chute for directing material to be reduced
into the drum housing;

(f) an intermediate housing that is located down-
stream of and adjacent to the drum housing;

(g) a gauging assembly that is mounted in the inter-
mediate housing adjacent to the drum, said gauging
assembly comprising a plurality of flow diverters that
are spaced across the width of the intermediate
housing so as to provide a plurality of sized openings
through which reduced material from the drum may
pass;

(h) a discharge chute for directing reduced material
away from the drum housing;

(i) a plurality of interchangeable belly bands, each
of which is adapted to be removably attached to the
frame so as to form a portion of the drum housing
and to provide an inner surface that forms a belly
band arc portion that is concentric with and of a larger
diameter than the circumferential wall of the drum,
said belly band arc portion being adjacent to a portion
of the arc cut by the leading edges of the plurality of
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knives, wherein the plurality of interchangeable belly
bands comprises:

(i) a first interchangeable belly band having a
smooth inner surface;

(ii) a second interchangeable belly band having
a plurality of flow interrupters spaced along its
inner surface, said plurality of flow interrupters
defining an arc that is concentric with and of a
different diameter than the belly band arc por-
tion.

[0035] The material reduction machine may include:

(a) an accelerator wheel housing that is located
downstream of and adjacent to the intermediate
housing;

(b) an accelerator wheel that is mounted in the ac-
celerator wheel housing and adapted to be rotated
in the same direction as the drum to increase the
momentum of the reduced material from the drum;

(c) means for rotating the accelerator wheel within
the accelerator wheel housing.

[0036] Each of the plurality of flow interrupters may
comprise a bar having a sharp leading edge that is mount-
ed on the inner surface of the second interchangeable
belly band.
[0037] The gauging assembly may be mounted to the
frame so as to be adjustable with respect thereto.
[0038] Each of the plurality of interchangeable belly
bands may be adapted to be adjustably attached to the
frame.

Claims

1. A material reduction machine (10) comprising:

(a) a frame (14);
(b) a drum housing (22) mounted to the frame
(14);
(c) a drum (32) that is mounted for rotation within
the drum housing (22), said drum (32) compris-
ing:

(i) a circumferential wall (34);
(ii) a knife (38) having a leading edge (39),
said knife (38) being mounted on the drum
(32) with respect to the circumferential wall
(34) so that as the drum (32) rotates, the
leading edge (39) of the knife (38) cuts an
arc that is concentric with and of a larger
diameter than the circumferential wall (34)
of the drum (32);

(d) means (41) for rotating the drum (32) within
the drum housing (22);
(e) a feed chute (20) for directing material to be
reduced into the drum housing (22); and
(f) a discharge chute (28) for directing reduced
material away from the drum housing (22);
characterized in that said machine (10) also
includes:
(g) a plurality of interchangeable belly bands,
each of which is adapted to be removably at-
tached to the frame (14) so as to form a portion
of the drum housing (22) and to provide an inner
surface that forms a belly band arc portion that
is concentric with and of a larger diameter than
the circumferential wall (34) of the drum (32),
said belly band arc portion being adjacent to a
portion of the arc cut by the leading edge (39)
of the knife (38), wherein the plurality of inter-
changeable belly bands comprises:

(i) a first interchangeable belly band (48)
having a smooth inner surface;
(ii) a second interchangeable belly band
(50) having a plurality of flow interrupters
(52) spaced along its inner surface.

2. The material reduction machine of claim 1, wherein
the circumferential wall (34) of the drum (32) is pro-
vided with a pocket (36), and the knife (38) is mount-
ed on the pocket (36) in such a way that as the drum
(32) rotates, the leading edge (39) of the knife (38)
cuts an arc that is concentric with and of a larger
diameter than the circumferential wall (34) of the
drum (32).

3. The material reduction machine of claim 1, wherein
the drum (32) comprises a plurality of pockets (36)
spaced around the circumferential wall (34) of the
drum (32) with a knife (38) mounted on each pocket
(36) in such a way that as the drum (32) rotates, the
leading edges (39) of the knives (38) cut an arc that
is concentric with and of a larger diameter than the
circumferential wall (34) of the drum (32).

4. The material reduction machine of claim 1,2 or 3,
wherein the plurality of flow interrupters (52) define
an arc that is concentric with and of a different diam-
eter than the belly band arc portion.

5. The material reduction machine of claim 1,2,3 or 4,
wherein each of the plurality of flow interrupters (52)
comprises a bar having a sharp leading edge that is
mounted on the inner surface of the second inter-
changeable belly band (50).

6. The material reduction machine of any preceding
claim, comprising:
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(a) an accelerator wheel (42) that is mounted for
rotation in that same direction as the drum (32)
and is located downstream of the drum (32), said
accelerator wheel (42) being adapted to in-
crease the momentum of the reduced material
from the drum (32);
(b) means (41) for rotating the accelerator
wheel.

7. The material reduction machine of any preceding
claim, wherein each of the plurality of interchange-
able belly bands is adapted to be adjustably attached
to the frame (14).

8. The material reduction machine of claim 7, wherein
each of the plurality of interchangeable belly bands
is adapted to be attached to the frame (14) so as to
be generally vertically adjustable with respect there-
to.

9. The material reduction machine of any preceding
claim, which includes a gauging assembly (56) that
is located downstream of and adjacent to the drum
(32), said gauging assembly (56) comprising a plu-
rality of flow diverters (46, 62) that are spaced across
the width of the drum (32) so as to provide a plurality
of sized openings through which reduced material
from the drum (32) may pass.

10. The material reduction machine of claim 9, wherein
the gauging assembly (56) is mounted so as to be
horizontally adjustable with respect to the frame (14).

11. The material reduction machine of claim 9 or 10,
wherein at least a portion of the plurality of flow di-
verters (62) has a front side that is curved to form an
arc.

12. The material reduction machine of claim 9, 10 or 11,
wherein the gauging assembly (56) is mounted so
as to be adjustable with respect to the circumferential
wall (34) of the drum (32).

13. The material reduction machine of any one of claims
1 to 8, comprising a gauging assembly (56) which
includes a plurality of flow diverters (46, 62) that are
spaced across the width of the drum (32) so as to
provide a plurality of sized openings through which
reduced material from the drum (32) may pass, said
gauging assembly (56) being adapted for generally
horizontally adjustable attachment to each of the in-
terchangeable belly bands.

14. The material reduction machine of any preceding
claim, wherein:

(a) each of the interchangeable belly bands in-
cludes a pair of side supports (92);

(b) each of the side supports (92) includes a plu-
rality of parallel slots (94), each of which is adapt-
ed to be aligned with a hole in the frame (14),
so that a bolt placed through the hole in the frame
(14) and through the slot (94) may be tightened
in a plurality of positions along the slot (94).

15. The material reduction machine of claim 14:

(a) wherein the downstream end of each of the
interchangeable belly bands includes a rear
support (90) having a plurality of holes spaced
across the width of the belly band;
(b) which includes a gauging assembly (58) that
is located downstream of and adjacent to the
drum (32), said gauging assembly (58) compris-
ing:

(i) a base plate (72) including a plurality of
slots (88) that are spaced across the width
of the base plate (72), each of said slots (88)
being adapted to be aligned with a hole in
the rear support (90) of each of the inter-
changeable belly bands;
(ii) a plurality of flow diverters (70) that are
mounted on the base plate (72) and spaced
across the width thereof.

Patentansprüche

1. Materialzerkleinerungsmaschine (10), umfassend:

a) einen Rahmen (14);
b) ein Trommelgehäuse (22), das auf dem Rah-
men (14) angebracht ist;
c) eine Trommel (32), die zur Drehung innerhalb
des Trommelgehäuses (22) angebracht ist, wo-
bei die Trommel (32) umfasst:

i) eine Umfangswand (34);
ii) ein Messer (38), das eine vordere Kante
(39) hat, wobei das Messer (38) derart auf
der Trommel (32) bezüglich der Umfangs-
wand (34) angebracht ist, dass bei einer
Drehung der Trommel (32) die vordere Kan-
te (39) des Messer (38) einen Bogen be-
schreibt, der mit der Umfangswand (34) der
Trommel (32) konzentrisch ist und einen
größeren Durchmesser als diese hat;

d) Mittel (41) zum Drehen der Trommel (32) in-
nerhalb des Trommelgehäuses (22);
e) einen Zufuhrschacht (20) zum Leiten zu zer-
kleinernden Materials in das Trommelgehäuse
(22); und
f) einen Auslassschacht (28) zum Leiten zerklei-
nerten Materials weg von dem Trommelgehäu-
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se (22);
dadurch gekennzeichnet, dass die Maschine
(10) zusätzlich aufweist:
g) mehrere austauschbare Bauchbänder, von
denen jedes dazu angepasst ist, an dem Rah-
men (14) derart entfernbar befestigt zu werden,
dass es einen Teil des Trommelgehäuses (22)
bildet und eine Innenfläche bietet, die einen
Bauchbandbogenteil bildet, der mit der Um-
fangswand (34) der Trommel (32) konzentrisch
ist und einen größeren Durchmesser als diese
hat, wobei der Bauchbandbogenteil einem Teil
des Bogens benachbart ist, der von der vorde-
ren Kante (39) des Messers (38) beschrieben
wird, wobei die mehreren austauschbaren
Bauchbänder umfassen:

i) ein erstes austauschbares Bauchband
(48), das eine glatte Innenfläche hat;
ii) ein zweites austauschbares Bauchband
(50), das mehrere Strömungsunterbrecher
(52) hat, die entlang seiner Innenfläche zu-
einander beabstandet sind.

2. Materialzerkleinerungsmaschine gemäß Anspruch
1, wobei die Umfangswand (34) der Trommel (32)
mit einer Tasche (36) ausgestattet ist, und das Mes-
ser (38) in einer solchen Weise an der Tasche (36)
angebracht ist, dass bei einer Drehung der Trommel
(32) die vordere Kante (39) des Messers (38) einen
Bogen beschreibt, der mit der Umfangswand (34)
der Trommel (32) konzentrisch ist und einen größe-
ren Durchmesser als diese hat.

3. Materialzerkleinerungsmaschine gemäß Anspruch
1, wobei die Trommel (32) mehrere Taschen (36)
umfasst, die um die Umfangswand (34) der Trommel
(32) herum zueinander beabstandet sind, wobei ein
Messer (38) in einer solchen Weise an jeder Tasche
(36) angebracht ist, dass bei einer Drehung der
Trommel (32) die vorderen Kanten (39) der Messer
(38) einen Bogen beschreiben, der mit der Umfangs-
wand (34) der Trommel (32) konzentrisch ist und ei-
nen größeren Durchmesser als diese hat.

4. Materialzerkleinerungsmaschine gemäß Anspruch
1, 2 oder 3, wobei die mehreren Strömungsunter-
brecher (52) einen Bogen definieren, der mit dem
Bauchbandbogenteil konzentrisch ist und einen an-
deren Durchmesser als dieser hat.

5. Materialzerkleinerungsmaschine gemäß Anspruch
1, 2, 3 oder 4, wobei jeder der mehreren Strömungs-
unterbrecher (52) eine Stange umfasst, die eine
scharfe vordere Kante hat, die an der Innenfläche
des zweiten austauschbaren Bauchbands (50) an-
gebracht ist.

6. Materialzerkleinerungsmaschine gemäß einem der
vorhergehenden Ansprüche, umfassend:

a) ein Beschleunigerrad (42), das zur Drehung
in der gleichen Richtung wie die Trommel (32)
angebracht ist und der Trommel (32) nachge-
ordnet angeordnet ist, wobei das Beschleuni-
gerrad (42) dazu angepasst ist, das Moment des
aus der Trommel (32) kommenden zerkleiner-
ten Materials zu erhöhen;
b) Mittel (41) zum Drehen des Beschleuniger-
rads.

7. Materialzerkleinerungsmaschine gemäß einem der
vorhergehenden Ansprüche, wobei jedes der meh-
reren austauschbaren Bauchbänder dazu ange-
passt ist, einstellbar an dem Rahmen (14) befestigt
zu werden.

8. Materialzerkleinerungsmaschine gemäß Anspruch
7, wobei jedes der mehreren austauschbaren
Bauchbänder dazu angepasst ist, derart an dem
Rahmen (14) befestigt zu werden, dass es allgemein
senkrecht relativ zu diesem einstellbar ist.

9. Materialzerkleinerungsmaschine gemäß einem der
vorhergehenden Ansprüche, die eine Maßprüfan-
ordnung (56) aufweist, die der Trommel (32) nach-
geordnet und dieser benachbart angeordnet ist, wo-
bei die Maßprüfanordnung (56) mehrere Strömungs-
umleiteinrichtungen (46, 62) aufweist, die über die
Breite der Trommel (32) hinweg zueinander beab-
standet sind, um so mehrere größendefinierte Öff-
nungen bereitzustellen, durch die zerkleinertes Ma-
terial aus der Trommel (32) hindurch gelangen kann.

10. Materialzerkleinerungsmaschine gemäß Anspruch
9, wobei die Maßprüfanordnung (56) so angebracht
ist, dass sie relativ zu dem Rahmen (14) waagrecht
einstellbar ist.

11. Materialzerkleinerungsmaschine gemäß Anspruch
9 oder 10, wobei mindestens ein Teil der mehreren
Strömungsumleiteinrichtungen (62) eine Vordersei-
te hat, die gekrümmt ist, um einen Bogen zu bilden.

12. Materialzerkleinerungsmaschine gemäß Anspruch
9, 10 oder 11, wobei die Maßprüfanordnung (56) so
angebracht ist, dass sie relativ zu der Umfangswand
(34) der Trommel (32) einstellbar ist.

13. Materialzerkleinerungsmaschine gemäß einem der
Ansprüche 1 bis 8, umfassend eine Maßprüfanord-
nung (56), die mehrere Strömungsumleiteinrichtun-
gen (46, 62) aufweist, die über die Breite der Trom-
mel (32) hinweg zueinander beabstandet sind, um
so mehrere größendefinierte Öffnungen bereitzu-
stellen, durch die zerkleinertes Material aus der
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Trommel (32) gelangen kann, wobei die Maßprüfa-
nordnung (56) zur allgemein waagrecht einstellba-
ren Befestigung an jedem der austauschbaren
Bauchbänder angepasst ist.

14. Materialzerkleinerungsmaschine gemäß einem der
vorhergehenden Ansprüche, wobei:

a) jedes der austauschbaren Bauchbänder ein
Paar Seitenhalterungen (92) aufweist;
b) jede der Seitenhalterungen (92) mehrere pa-
rallele Schlitze (94) aufweist, von denen jeder
dazu angepasst ist, mit einem Loch in dem Rah-
men (14) ausgerichtet zu sein, sodass eine
durch das Loch in dem Rahmen (14) und durch
den Schlitz (94) eingeführte Schraube in einer
Mehrzahl von Positionen entlang dem Schlitz
(94) angezogen werden kann.

15. Materialzerkleinerungsmaschine gemäß Anspruch
14:

a) wobei das nachgeordnete Ende eines jeden
der austauschbaren Bauchbänder eine hintere
Halterung (90) aufweist, die eine Mehrzahl von
Löchern hat, die über die Breite des Bauch-
bands hinweg zueinander beabstandet sind;
b) die eine Maßprüfanordnung (58) aufweist, die
der Trommel (32) nachgeordnet und dieser be-
nachbart angeordnet ist, wobei die Maßprüfan-
ordnung (58) umfasst:

i) eine Basisplatte (72), die mehrere Schlit-
ze (88) aufweist, die über die Breite der Ba-
sisplatte (72) hinweg zueinander beabstan-
det sind, wobei jeder der Schlitze (88) dazu
angepasst ist, mit einem Loch in der hinte-
ren Halterung (90) eines jeden der aus-
tauschbaren Bauchbänder ausgerichtet zu
werden;
ii) mehrere Strömungsumleiteinrichtungen
(70), die auf der Basisplatte (72) angebracht
und über deren Breite hinweg zueinander
beabstandet sind.

Revendications

1. Machine de réduction de matière (10) comprenant :

(a) un bâti (14) ;
(b) un logement de tambour (22) monté sur le
bâti (14) ;
(c) un tambour (32) qui est monté pour tourner
à l’intérieur du logement de tambour (22), ledit
tambour (32) comprenant :

(i) une paroi circonférentielle (34) ;

(ii) un couteau (38) ayant un bord d’attaque
(39), ledit couteau (38) étant monté sur le
tambour (32) par rapport à la paroi circon-
férentielle (34) de sorte que lorsque le tam-
bour (32) tourne, le bord d’attaque (39) du
couteau (38) coupe un arc qui est concen-
trique avec et de plus grand diamètre que
la paroi circonférentielle (34) du tambour
(32) ;

(d) des moyens (41) pour faire tourner le tam-
bour (32) à l’intérieur du logement de tambour
(22) ;
(e) une goulotte d’alimentation (20) pour diriger
la matière à réduire dans le logement de tam-
bour (22) ; et
(f) une goulotte de décharge (28) pour diriger la
matière réduite à distance du logement de tam-
bour (22) ;
caractérisée en ce que ladite machine (10)
comprend également :
(g) une pluralité de bandes centrales interchan-
geables, dont chacune est adaptée pour être
fixée de manière amovible au bâti (14) afin de
former une partie du logement de tambour (22)
et pour fournir une surface interne qui forme une
partie d’arc de bande centrale qui est concen-
trique avec et de plus grand diamètre que la pa-
roi circonférentielle (34) du tambour (32), ladite
partie d’arc de bande centrale étant adjacente
à une partie de l’arc coupé par le bord d’attaque
(39) du couteau (38), dans laquelle la pluralité
de bandes centrales interchangeables
comprend :

(i) une première bande centrale interchan-
geable (48) ayant une surface interne lisse ;
(ii) une seconde bande centrale interchan-
geable (50) ayant une pluralité d’interrup-
teurs d’écoulement (52) espacés le long de
sa surface interne.

2. Machine de réduction de matière selon la revendi-
cation 1, caractérisée en ce que la paroi circonfé-
rentielle (34) du tambour (32) est prévue avec une
poche (36) et le couteau (38) est monté sur la poche
(36) de sorte que lorsque le tambour (32) tourne, le
bord d’attaque (39) du couteau (38) coupe un arc
qui est concentrique avec et de plus grand diamètre
que la paroi circonférentielle (34) du tambour (32).

3. Machine de réduction de matière selon la revendi-
cation 1, caractérisée en ce que le tambour (32)
comprend une pluralité de poches (36) espacées
autour de la paroi circonférentielle (34) du tambour
(32) avec un couteau (38) monté sur chaque poche
(36) de sorte que lorsque le tambour (32) tourne, les
bords d’attaque (39) des couteaux (38) coupent un
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arc qui est concentrique avec et de plus grand dia-
mètre que la paroi circonférentielle (34) du tambour
(32).

4. Machine de réduction de matière selon la revendi-
cation 1, 2 ou 3, caractérisée en ce que la pluralité
d’interrupteurs d’écoulement (52) définissent un arc
qui est concentrique avec et de diamètre différent
de la partie d’arc de bande centrale.

5. Machine de réduction de matière selon la revendi-
cation 1, 2, 3 ou 4, caractérisée en ce que chacun
de la pluralité d’interrupteurs d’écoulement (52)
comprend une barre ayant un bord d’attaque saillant
qui est monté sur la surface interne de la seconde
bande centrale interchangeable (50).

6. Machine de réduction de matière selon l’une quel-
conque des revendications précédentes,
comprenant :

(a) une roue d’accélérateur (42) qui est montée
pour tourner dans cette même direction que le
tambour (32) et est positionnée en aval du tam-
bour (32), ladite roue d’accélérateur (42) étant
adaptée pour augmenter le moment de la ma-
tière réduite par rapport au tambour (32) ;
(b) des moyens (41) pour faire tourner la roue
d’accélérateur.

7. Machine de réduction de matière selon l’une quel-
conque des revendications précédentes, caractéri-
sée en ce que chacune de la pluralité de bandes
centrales interchangeables est adaptée pour être
fixée de manière ajustable sur le bâti (14).

8. Machine de réduction de matière selon la revendi-
cation 7, caractérisée en ce que chacune de la plu-
ralité de bandes centrales interchangeables est
adaptée pour être fixée sur le bâti (14) afin d’être
généralement verticalement ajustable par rapport à
ce dernier.

9. Machine de réduction de matière selon l’une quel-
conque des revendications précédentes, compre-
nant un ensemble de calibrage (56) qui est position-
né en aval de et de manière adjacente au tambour
(32), ledit ensemble de calibrage (56) comprenant
une pluralité de dispositifs de déviation d’écoule-
ment (46, 62) qui sont espacés sur la largeur du tam-
bour (32) afin de fournir une pluralité d’ouvertures
dimensionnées à travers lesquelles la matière rédui-
te provenant du tambour (32) peut passer.

10. Machine de réduction de matière selon la revendi-
cation 9, caractérisée en ce que l’ensemble de ca-
librage (56) est monté pour être horizontalement
ajustable par rapport au bâti (14).

11. Machine de réduction de matière selon la revendi-
cation 9 ou 10, caractérisée en ce qu’au moins une
partie de la pluralité de dispositif de déviation d’écou-
lement (62) a un côté avant qui est incurvé afin de
former un arc.

12. Machine de réduction de matière selon la revendi-
cation 9, 10 ou 11, caractérisée en ce que l’ensem-
ble de calibrage (56) est monté pour être ajustable
par rapport à la paroi circonférentielle (34) du tam-
bour (32).

13. Machine de réduction de matière selon l’une quel-
conque des revendications 1 à 8, comprenant un
ensemble de calibrage (56) qui comprend une plu-
ralité de dispositifs de déviation d’écoulement (46,
62) qui sont espacés sur la largeur du tambour (32)
afin de fournir une pluralité d’ouvertures dimension-
nées à travers lesquelles la matière réduite prove-
nant du tambour (32) peut passer, ledit ensemble de
calibrage (56) étant adapté pour se fixer de manière
généralement horizontalement ajustable sur chacu-
ne des bandes centrales interchangeables.

14. Machine de réduction de matière selon l’une quel-
conque des revendications précédentes, caractéri-
sée en ce que :

(a) chacune des bandes centrales interchan-
geables comprend une paire de supports laté-
raux (92) ;
(b) chacun des supports latéraux (92) comprend
une pluralité de fentes parallèles (94), dont cha-
cune est adaptée pour être alignée avec un trou
du bâti (14), de sorte qu’un boulon placé à tra-
vers le trou dans le bâti (14) et à travers la fente
(94) peut être serré dans une pluralité de posi-
tions le long de la fente (94).

15. Machine de réduction de matière selon la revendi-
cation 14 :

(a) caractérisée en ce que l’extrémité en aval
de chacune des bandes centrales interchangea-
bles comprend un support arrière (90) ayant une
pluralité de trous espacés sur la largeur de la
bande centrale ;
(b) qui comprend un ensemble de calibrage (58)
qui est positionné en aval de et de manière ad-
jacente au tambour (32), ledit ensemble de ca-
librage (58) comprenant :

(i) une plaque de base (72) comprenant une
pluralité de fentes (88) qui sont espacées
sur la largeur de la plaque de base (72),
chacune desdites fentes (88) étant adaptée
pour être alignée avec un trou dans le sup-
port arrière (90), de chacune des bandes
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centrales interchangeables ;
(ii) une pluralité de dispositifs de déviation
d’écoulement (70) qui sont montés sur la
plaque de base (72) et espacés sur la lar-
geur de cette dernière.
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