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REPLACEABLE RAKER ASSEMBLY FOR PROCESSING TOOL OF WASTE
. PROCESSING MACHINE

ABSTRACT OF THE DISCLOSURE

5 A replaceable raker assembly for a processing tool

of a waste processing machine includes a tool holder for
attachment to a rotor assembly of the waste processing
machine. The replaceable raker assembly also includes a raker

removably attached to the tool holder to rake reduced waste

10 material.
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REPLACEABLE RAKER ASSEMBLY FOR PROCESSING TOOL OF WASTE
PROCESSING MACHINE |

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates generally to waste
processing machines and, more particularly, to a replaceable

raker assembly for a processing tool of a waste processing

10 machine.

2. Description of the Related Art

-y

Tt is known to provide waste processing machines to

reduce waste material. The waste prccessing machine typically
15 includes a rotor assembly for reducing the waste material as

the rotor assembly rotates. An example o©of such a rotor

e

assembly for a waste processing machine 1is disclosed 1n U.S.

Patent N'o. 5,863,003, Issued January 26, 13999, to Smith,

entitled “WASTE PROCESSING MACHINE”, the disclosure of which

20 1s hereby incorporated by reference. In that patent, the
rotor assembly includes a rotor having a plurality of spaced
palrs of mounting.arms. The roter assembly also includes a
processing tool mounted to each pair of mounting arms. An

example of such a processing tool is disclosed in U.S. Patent

25 Ne. 6,047,912, issued 2pril 11, 2000, to Smith, entitled

A %

BREAK-AWAY PROCESSING TOOL FRO A WASTE PROCESSING MACHIN

7!
f

[~

p—n

the disclosure of which is hereby incorporated by reference.

In that patent, the processing tool includes a tool holder
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~asteners. The tool holder

L.y

attached to a rotor assembly by

has a pair of spaced arms extending radially with a tool for
reducing waste product attached to one arm and a wear bar or

raker for depth limiting guiding attached to the other arm.

5 Typically, the raker is a carbide member fixedly secured to

the arm of the tool holder for the processing tool. The

carbide member is disposed in a recess of the arm and secured

thereto by brazing.

Although the above processing tool has worked welil,

10 it suffers from the disadvantage that the raker is fixed to

the processing tool.  If the raker 1s Dbroken or needs

replacing, the processing tool 1s unfastened and entirely

pr— ’ e
—

removed from the rotor assembly. In addition, 1f a portion of

the raker wears, it causes wear of the tool holder, and thus

15 the entire processing tool must be replaced which 1s

undesired. Therefore, there is a need in the art to provide a

replaceable raker assembly for a pr6cessing tool of a waste

processing machine that allows the raker to be replaced.

20 SUMMARY OF THE INVENTION

It 1is, therefore, one object of the present

invention to provide a replaceable raker assembliy Ifor a

processing tcol of a waste processing machine.

It is another obiject of the present invention to

'

t

25 provide a replaceable raker assembly for a processing tool o:
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a waste processing machine that prevents wear of a tool holder

of the processing téol.,

To achieve the foregoling objects, the present
invention is a replaceable raker assembly for a processing
tool of a waste processing machine. The replaceable raker
assembly includes a tool holder for attachment to a rotor

assembly of the waste processing machine. The replaceable

raker assembly also includes a raker removably attached to the

tool holder to rake reduced waste material.

One advantage of the present invention 1s that a

replaceable raker assembly is provided for a processing tool

of a waste processing machine. Another advantage of the
present invention is that the replaceable raker assembly

allows the raker to be replaced without replacing the entire

processing tool. Yet another advantage of the present

invention is that the replaceable raker assembly has quick-

change retention of the raker to a tool holder of the

-~

processing tool to prevent wear of the tool holder.

Other objects, features, and advantages of the

present invention will be readily appreciated, as the same

becomes ~better understood, after reading the subsequent
description when considered 1in connectilion  with the

accompanying drawings.
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of a waste processing

machine.

FIG. 2 is a fragmentary elevational view of a rotor

assembly of the waste processing machine of FIG. 1.

prv—
pr—

FIG. 3 is an enlarged fragmentary elevational view

of a processing tool, according to the present invention, of

the rotor assembly in circle 3 of FIG. 2.

FIG. 4 1is an exploded perspective view of a

replaceable raker assembly, . according to the present

F

invention, of the processing tool of FIG. 3.

FIG. 5 is a fragmentary elevational view of a raker

of the replaceable raker assembly of FIG. 4.

DESCRIPTION OF THE PREFERRED EMBODIMENT (S)

Referring now to the drawings and in particular to
FIG. 1, one embodiment of a waste processing machine 10 for

reducing waste material 1s shown. The waste processing

machine 10 includes an infeed system 12, a waste reducing

system 14, and a discharge system 16. Waste materilial enters

the waste processing machine 10 through the infeed system 12
where it is directed to the waste reduclng Systém 14. The
waste reducing system 14 reduces the waste material and
directs it to the discharce system 16 where the reduced waste
material 1s expelled from the waste processing machine 10.

The waste processing machine 10 may be supported on a trailer

N Y N TR L Y T A3 Ta WP AN T P AN, PG A b, S vy e "
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framework 18 having a tongue mount 20 provided at a front

thereof and wheels 22 near a rear of the framework 18. It

should be appreciated that, with this structure, the infeed
system 12 and waste reducing system 14 can be transported

together while the discharge system 16 can be transported

separately therefrom.

Referring to FIGS. 1 and 2, the 1infeed syStem 12

includes an infeed conveyor 24 and a feed wheel assembly 26.

The infeed conveyOr 24 has a terminal end 27 spékced a

predetermined distance such as one quarter inches (0.25

inches) from a rotor assembly 30 to be described of the waste

reducing system 14. The infeed conveyor 24 1s the sole means

of support for the waste material and acts as a'primary anvil

for reducing the waste material by the rotor assembly 30 to be

described. Opposed side walls 28 are provided on opposite
sides of the conveyor 24 to contain the waste material. It
should be appreéiatéd that waste material 1s placed on the
infeed conveyor 24, which mo#es the waste material 1into

contact with the feed wheel assembly 26, which, 1in turn,

rotates and feeds the waste materizal into contact with the

rotor assembly 20 of the waste reducing system 14.

Referring to FIGS. 2 and 3, the waste reducing

system 14 1ncludes a rotor assembly, according to the present
invention and generally indicated at 30. The waste reducing

system 14 also includes a housing 32 disposed about the rotor

assembly 30 and a plurality of regrind augers 34 positioned at
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a bottom of the hdusing 3Z. The waste reducing system 14

further includes a movable concave screen 36 and a fixed

concave screen 38. It should be appreciated that the waste
reducing system 14 reduces waste material Dy the rotor
assembly 30, which passes. through the screens 36,38 to the

discharge system 16. It should alsc be appreciated that the

regrind augers 34 move reduced waste product into contact with

the rotor assembly 30 for further reduction to pass through

the screens 360, 38.

The rotor assembly 30 also includes a rotatable

rotor 40 disposed within the housing 32 above the regrind

augers 34. The rotor 40 is a generally cylindrical tube
having a longitudinal axis. The rotor 40 is mounted to a

coaxially disposed shaft 42 by multiple braces 44 extending

tangentially from an outer surface of the shaft 42 to an innexr

surface 45 of the rotor 40. Preferably, each brace 44 1s an

fixed tangentially to the shaft 42

P

elongated plate—-like member

by suitable means such as welding and is similarly secured to

the inner surface 45 of the rotor 40 by suitable means such as

welding. It should be appreciated that a power source (not

shown) is connected to the shaft 42 in a well-known manner and

is adapted to turn the shaft 42 and rotor 40.

Referring to FIGS. 2 through 4, the rotor assembly

30 also includes a plurality of spaced pairs of mounting arms

46 mounted to an cuter surface 47 of the rotor 40 by suitable

means such as welding. Fach mounting arm 46 1s generally
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trapezoidal in shape and includes at least one, preferably a

pair of spaced apertures 49 extending therethrough. The

mounting arms 46 are wrapped about the rotor 40 1in a first

spiral and a second spiral spaced or offset from the first

spiral. The rotor assembly 30 further includes a plurality of

processing tools, according to the present invention and

generally indicated at 50, mounted to the mOunting arms 46.
The first spiral and second spiral of mounting arms 46 extend

about the rotor 40 so that in one rotation of the rotor

assembly 30, every point on an imaginary axial line segment

positioned adjacent to the rotor assembly 30 will be contacted
by the processing tools 50 mounted to the rotor assembly 30.

Each of the processing tools 50, according to the

present invention, includes a tool holder 52 having a general

“C” shape. The tool holder 52 has a body 54 extending

circumferentially and a first or trailing arm 56 extending

radially at an angle therefrom with a first aperture 58

extending therethrough. The tool holder 52 also 1includes a

second or leading arm 60 extending radially at an angle from

the body 54 with a replaceable raker assembly, gJgenerally

indicated at 62 and according to the present invention to be

described, at one end therecf. The tool holder 52 includes an

aperture 64 and 66 at a lower radial end of the first arm 2360
and second arm 60, respectively, and extending axially

therethrough. The body 54 has a width or thickness less than

the first arm 56 and the second arm 60. The tool holdexr 52 1is
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continuous, 1integral, unitary, enmirmmﬁa<as'one~piece. It
should be appreciatéd that the apertures 04,66 of the tool
holder 52 are aligned with the apertures 49 of the mounting

arms 46.

5 The rotor assembly 30 1ncludes at least one,

preferably a pair of fasteners such as bolts 68 and nuts 70
for retaining the processing tools 50 to the mounting arms 46.

The bolts 68 extend through the apertures 49 1n the mounting

arms 46 and the apertures 64,66 of the tool holder 52 and

10 threadably engage the nuts 70. It should be appreciated that

the tool holder 52 is disposed between the mounting arms 46.

The processing tool 50 also 1ncludes a tool 74

v

attached to the tool holder 52Z2. The tool 74 may be of a

cutting, bullet} or fan type having a head 75 attached to a

15 sha:ft' 76 by suitable means such as brazing. The shaft 76

extends axially through the aperture 58 in the first arm 56

and 1s removapbly secured to the first arm 56 by suitable means

such as a nut 78 threadably engaging the shaft 76. It should
be appreciated that the toocls 74 may be of a type disclosed 1n

20 U.S. Patent No. 6,059,210, issued May 9, 2000, to Smith,

L*d

entitled “ROTOR ASSEMBLY FOR A WASTE PROCESSING MACHILE”;.the

disclosure cof which is hereby incorporated by reference.

Referring to FIGS. Z through 5, the processing tool
50 also has a replaceable raker assembly 62, according to the

25 present invention, removably attached to the second arm 60.

The replaceable raker assembly 62 includes a raker 80 disposed
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in a recess 82 on a forward side of a free end of the second

arm ©0. The recess 82 is generally rectangular 1n shape and

has a lower surface 84 and a side surface 8o. The raker 80

includes a raker wear pad 88 disposed in the recess 82Z2. The

raker wear pad 88 1s generally rectangular in shape. The wear

pad 88 is of such a length to extend outwardly beyond a radial

end surface 90 of the second arm 60 when disposed 1n the

recess 82. The raker wear pad 83 rests against and 1is
supported by the lower surface 84 and side surface 88. The
raker wear pad 88 has an aperture 92 extending axially

therethrough for a function to be described. The raker wear

pad 88 is made of a metal material such as steel.

The raker 80 also includes wear bar 94 disposed in

the recess 82 adjacent a forward side of the raker wear pad

88. The wear bar 94 is generally rectangular in shape. The

wear bar 94 is of such a length to extend outwardly beyond a

radial end surface 90 of the second arm 60 when disposed in

the recess 82. Preferably, the wear bar 94 is the same length

as the raker wear pad 88. The wear bar 94 rests against and

is supported by the lower surface 84 of the recess and a front

surface of the raker wear pad 88. The wear bar 94 includes a

ard wear surface formed by carbide material 96 secured toc a

front or forward face 98 thereof by suitable means such as

welding or brazing. The wear bar 94 has an aperture 100

extending axially therethrough for a function to be described.

The aperture 100 includes a plurality of threads 102
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10

therealong. The carbide material 96 1is disposed between the

aperture 100 and an outer radial end 104 of the wear bar 394.

The wear bar 94 is made of a metal material such as steel.

The replac'eable raker assembly 62 also 1includes

i
—

another recess 106 on a rear side of

a free end of the second

arm 60 opposite the recess 82. The recess 106 1s generally

rectangular 1n shape. The replaceable raker assembly 62

includes an aperture 108 extending from the recess 106 to the

recess 82 1n the second arm 60. The replacéable raker

assembly further includes a fastener such as a bolt 110 to
removably secure the wear bar 94 and raker wear pad 88 to the

second arm 60. The bolt 110 has a head 112 disposed 1n the

recess 106 and a threaded shaft 114 extending axially from the
head 112 and through the aperture 108 in the second arm 60 and

the aperture 92 in the raker wear pad 88 and threadably

engaging the threads 102 of the aperture 102. The bolt 110 1is

of a sufficient length to extend through the second arm 60 and

raker wear pad 88 to engage the wear bar 94 in an unobstructed

manner without penetrating the front face 98 of the wear bar

94, It should be appreciated that the second arm 60 operates
as a depth-limiting guide and the first arm 56 operates as a
cutter to reduce the waste material.

The processing tool 50 may 1nclude at least one

notch 116 1in thé tool holder 52 to control breakage o©f the
processing tool 50. Preferably, the processing tool 50

includes a first notch 116 in the body 54 adjacent to the
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first arm 56 between the first arm 56 and second arm 60 on a

radial outer side thereof and a second notch 116 in the body

54 adjacent to the second arm 60 between the first arm 56 and

second arm 60 on a radial i1nner side thereof. The notches 116

extend axially across the body 54 of the tool holder 52. The

notches 116 are generally arcuate in shape and have a depth of

approximately one—quarter inches (0.25 inches). The position,

shape, and depth of the notches 116 are varied to control

breakage of the tool holder 52 relative to either the first

arm 56 or second arm 60 of the tocl holder 52.

In operation, the processing tool 50 1is rotated by

the rotor 40. The tool 74 contacts waste product, such as a

wooden log, first approximately threé revolutions before the

wear bar 94 contacts the waste product. If the waste product

is stuck or lodged by the tool 74 in the waste processing

machine 10, the first arm 56 will concentrate stress on the

tool holder 52 in the notch 116 adjacent to the first arm 56

and cause a breakage by propagating a crack from the notch 116

radially across the body 54 of the tool holder 52. As such,

the first arm 56 will then pivot about the bolt 68 which acts

as a first pivot pin and remain attached to the mounting arms

46 to prevent damage to the rotor assembly 30. In addition,

the remainder of the tool holder 52 including the body 54 and

second arm 60 will pivot about the other bolt ©8 which acts as

a second pivot pin and remain attached to the mounting arms 46
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to prevent damage to the rotor assembly 30. Th

o0 can then be replaced.

During operation, 1f the wear bar 94

e tool holder

becomes worn

due to contact with the waste product, the bolt 110 may be

5 removed by unthreading the threaded shaft 114 from the wear

bar 94. The worn wear bar 94 can Dbe discarded

and replaced

with a new wear bar 94. The bolt 110 is then threaded with

the threads 102 of the aperture 100 to secure the wear bar 94

1in place. It should also be appreciated that the raker wear

10 pad 88 may be replaced 1f worn.

The present invention has been described in an

1llustrative manner. It 1s to be understood that the

terminology, which has been used, is intended

- o

nature of words of description rather than of 1

to be 1n the

imitation.

pri—

15 Many modifications and variations of the present

invention are possible 1in light of the above teachings.

Therefore, within the scope o0f the  appended

claims, the

present invention may be practiced other than as specifically

described.

20
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WHAT IS CLAIMED IS:

1. A replaceable raker assembly for a processing

tocl of a waste processing machine comprising:

5 a tool holder for attachment to a rotor assembly o=
the waste processing machine; and
a raker removably attached to said tool holder to

rake reduced waste material.

10 2. A replaceable raker assembly as set forth in

claim 1 wherein said raker extends radially outwardly past

sald tool holder.

-
T
-
. .
*.
s

3. A replaceable raker assembly as set forth in

15 claim 1 wherein said raker includes an aperture extending

axially therethrough.

4. A replaceable raker assembly as set forth 1in
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6 . A réplaceable raker assembly as set in claim 5
wherein said raker comprises a raker wear pad disposed in said

recess of said tool holder.

7. A replaceable raker assembly as set forth in

of said TS .

8 . A replaceable raker assembly as set forth 1in

Further comprises a wear bax

4.

claim 6 wherein saild raker

disposed in said recess adjacent said raker wear pad.

9. A replaceable raker assembly as set forth in

~laim 8 wherein said wear bar includes a carbide material

attached thereto to reduce wear of said raker wear pad.

10. A replaceable raker assembly as set forth 1in

claim 9 wherein said carbide material 1s welded to a front

surface of said wear bar.

11. A replaceable raker assembly as set forth in
claim 9 wherein said carbide material is disposed between an

aperture and a radial end of said raker wear pad.
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12. A processing tool for a waste processing

machine comprising:

a tool holder for attachment to a rotor assembly of

the waste processing machine;

a reducing tool attached to said tool holder tTo

reduce waste material; and

a replaceable raker assembly removably attached tToO

said tool holder.

10 13. A processing tool as set forth in claim 12

ceable raker assembly comprises a raker wear pad

wherein repls

ste material and a fastener to removably

+o rake reduced wea

ad to said tool holder.

attach said raker wear pe

14. A processing tool as set forth in claim 13

15
a8 wear bar

wherein said replaceable raker assembly includes

. and having a carbide

disposed adjacent said raker wear pad

material attached thereto +o reduce wear of said raker wear

rad.

20
15. A processing tcol as set forth in claim 14

i ral wear pad includes a first aperture

i
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. holder.

s set 1in claim 15 wherein

16. A processing tool a

said raker wear pad and said wear bar extend radially

rdly past said tool holder.

5 outwe

set forth in claim 16

17. A processing tool as

wherein said tool holder includes a recess TO receive said

ker wear pad and said wear bar.

re
10
18. A processing tocol as set forth in claim 17
wherein said carbide material 1s disposed.between said second
aperture and a radial end of said wear bar.
15 19. A processing tool for a waste processing

machine comprising:

t 1}

for attachment to a rotor assembly O:

a tool holder :

the waste processing machlne, wherein said tocl holder
includes a first arm extending radially and a second arm

from said first arm;

20 extending radially and spaced

L

a recucing tool atta

(D
3
(1
()
-

-~o1l holder to r=dcuc

— - ) - — = e g 1 "
said seccnd arm of said tocl nolder,
] - 7- ok - = - - -~ ? -—re - -y
A cscambly Ccomprises & raker wear pad ana a wear 0ar Tl IaKC
r-o,---::-v' = o~ 1/"\:*"'" r-\{"""f' —— !"-‘ﬂ--r"‘y.\.wv’f—!;
/‘JC"../.... J-Ja_ J\:-{wui‘- o’ _-..‘-o-'j C:.. \J‘:.M*J-.A-‘\—Le
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material attached 'thereto to reduce wear of salid raker wear

pad, and a fastener extending through said second arm and sald

raker wear pad and engaging saild wear bar.
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