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PATENT ASSIGNMENT

Parties to _the Assignment

Assignor:

Jere F. Irwin
("II'Win")

P.O. Box 10668
Yakima, WA 98909

Assignee:
The Vision Limited Partnership
A Washington Limited Partnership
2610 West “J” Street
Yakima, WA 98902
Background of This Assignment
Jere F. Irwin is an individual, and The Vision Limited Partnership is
a limited partnership organized under the laws of the State of Washington.
The invention/patent/patent application which is the subject of this
Assignment is described as follows:

Patent No.: 4,687,144

Patent Application No.: 874,151

Inventors: Jere F. Irwin
John R. Doornink
Clive J. Roberts

Title/Description: Apparatus for Comminuting Waste Materials

A copy of the patent/patent application/invention disclosure is attached

as Exhibit 1.
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The Parties Agree as Follows:

In consideration of good and valuable consideration, Jere F. Irwin does
hereby sell, assign and transfer to The Vision Limited Partnership, the entire
right, title and interest in the above-identified patent/patent application, and
to any reissues, divisions or continuations thereof, and hereby authorizes the
Commissioner of Patents and Trademarks to issue such Letters Patent to The
Vision Limited Partnership, if applicable, for the sole use of The Vision
Limited Partnership, its successors or assigns.

Irwin further agrees to execute, at the request of The Vision Limited
Partnership, such other formal documents as may be required to fully convey
the interest transferred herein and will similarly execute any applications
papers required for the filing of any division, continuation or reissue of the
patent application or resulting Letters Patent, if necessary; and will generally
do everything necessary or desirable to obtain and enforce proper protection
for the invention assigned hereby.

Irwin further assigns to The Vision Limited Partnership, the whole right,
title and interest in the invention disclosed in the application throughout all
countries foreign to the United States. The Vision Limited Partnership, if
applicable, is hereby authorized to apply for patents relating to the inventions
in its own name in countries where such procedure is proper; to claim the
benefit of the International Convention; to file and prosecute International

Applications relating to the inventions under the Patent Cooperation Treaty;
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and to file and prosecute applications relating to the inventions under the
European Patent Convention.

Jere F. Irwin agrees to execute applications relating to the inventions
in those countries and under those conventions where it is necessary that the
same be executed by the inventor, and to execute assignments of such
applications and the resulting Letters Patent to The Vision Limited
Partnership, as well as all other necessary papers in relation to such

applications and Letters Patent.
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JERE F. IRWIN

/2—3/-98 F - '

Date e F. Irwin

State of U)aS[uM]{"M

County of _ y« Kimg

On 12 / £ , 19 4% vefore me, a Notary Public, personally
appeared Jere F. Irwin, who is known to me to be person described in the
foregoing assignment, who executed it and acknowledged such execution to be
his voluntary act, and for the purposes set forth therein.

Quts A,

Notary Public for the State of
We.5h mj‘hta residing at
/Yd,l(_uv\ﬁr .
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THE VISION LIMITED PARTNERSHIP

L2 -3/~ 5 df; 7\/

Date F. Irwin, as President of

Property Containment Ltd.
The General Partner of
The Vision Limited Partnership

State of Wcﬂ’t\«v\ﬁi—"—

County of Y‘\K;M‘\

On (2 / 31 , 1999 before me, a Notary Public, personally
appeared Jere F. Ir'win, who is known to me to be the President of Property
Containment Ltd., the corporation described in the foregoing assignment, who
executed it and acknowledged such execution to be the voluntary act of the
corporation and for the purposes set forth therein.

ones A&/ﬁ-wk

Notary\l‘u'blic for the State of

We S hine 1o residing at

\!&F\fmq .
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United States Patent (s

(1] Patent Number: 4,687,144

Irwin et al. (45s] Date of Patent: Aug. 18, 1987
[54] APPARATUS FOR COMMINUTING WASTE Primary Examiner—Timothy V. Eley
MATERIALS Attorney, Agent. or Firm—Wells, St. John & Roberts
(751 Inventors: Jere F. Irwin, Yakima: John R. [57) ABSTRACT
Doornink, Wapato, both of Wash.; An a Pa— ial st
; : > pparatus for comminuting waste material such as
Clive J. Roberts, Wincham, United waste plastic sheet material, into progressively smaller
Kingdom pieces until a desired size is reached that may be recy-
(73] Assignee: Irwin Research & Development, Inc., cled. The apparatus has a set of slowly rotating, inter-
Yakima, Wash. meshing scissor rolls for receiving the waste matenal
and shearing the matenal into smailer pieces. A paddle
(21] Appl. No.: 874,151 wheel conveyor recsives the smailer pieces from the
(22] Filed: Jun. 13, 1986 scissor rolls and moves the smaller pieces over a screen
with the undersized smaller pieces passing through the
(51] Int. C1* BO2L 23/32  screen defining the desired reduced size. The oversized
(52] us.Q. 241/49; 241/ 39; smaller pieces that do not pass through the screen are
241/97; 241/167; 2‘“/2_-’6 reprocessed back to the scissor roils by the paddle
(58] Field of Search weoee...... 241/49, 52:73' 79, wheel conveyor. A vacuum pump draws air through
241/%0, 97, 98, 101.7, 166, 167, 236, 235 the apparatus and the screen to facilitate the separation
(56] References Cited on the screen and entrains the undersized pieces in an air
stream to convey the pieces from the appararus.
_U.S. PATENT DOCUMENTS yaee PP
4,134,556 1/1979 Ehrlich et al. wouveuenee. 2417236 X 12 Claims, 6§ Drawing Figures
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1

APPARATUS FOR COMMINUTING WASTE
MATERIALS

TECHNICAL FIELD

This inventon relates to apparatus for comminuting
waste matenal such as plastic shest matenal.

BACKGROUND OF THE INVENTION

During the manufacture and forming of many prod-
ucts from piastc, sigmficant amounts of plastic waste
material is frequenty produced. In the past, various
types of hammermulls have been utilized to receive the
waste materia] and to reduce the waste material to a
particle size sufficient so that materiai can be recycled
and reused. However, such machines are bulky, ex-
tremely noisy, and prone to substantial damage should
the apparatus become jammed or receive foreign mate-
rial that cannot be reduced by the apparatus.

The objecrive of this invention is 10 overcome many
of the problems and to provide a unique apparatus for
comminuting waste matenal particularly plastic waste
material produced during thermal forming or injection
molding ot plastc products.

BRIEF DESCRIPTION OF THE DRAWINGS

A preferred embodiment of this invention is illus-
trated in the accompanying drawings, in which:

FIG. 1 is a series of illustration views of the waste ,

material and the reduction of the waste material into
smaller particles as the material is progressively recy-
cled and reduced to a desired particulate size;

FIG. 2 is a fromt view of the apparatus with a portion
of the front wall cut away to illustrate a {rontai view of
a set of scissor roils;

FIG. 3 is a top view of the apparatus with a portion
of enclosure cut away to dlustrate a paddle whesl in
conjunction with 3 scissor roil;

FIG. 4 is a vertcal cross-sectional view taken aiong
line 4—4 in FIG. 3 illustrating the flow of air through
the apparartus to assist in the progression of the material
througn the apparatus; and

FIG. 3 is a cross-sectional view similar 1o FIG. 4
except showing the material flowing through the appa-
ratus and betng recycied to progressively reduce the
material to the desired particulate size.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

In compiiance with the constitutional purpose of the
Patent Laws “to promote the progress of sciencs and
useful arts™ (Ardcle 1, Section 3), appiicant submits the
foilowing disclosure of the invention.

A preferred embodiment of the inventon is ilus- 5

trated in the accompanying drawings particularly
showing a waste comminuting apparatus generally des-
ignated with the numeral 10 in F1GS. 2 and 3 for receiv-
ing waste material 12 and for reducing waste material
progressively 10 smaller and smaller sizes untl a desired
particulate size is obtained as iflustrated in FIG. L [t
should be noted that the apparatus is very compact even
though the matenal is progressively reducsd in size in
several stages. The waste materiai illustrated in FI1G. 1.
1s progressively reduced to smaller pieces 14a-2. When
the smaller pieces are finally reduced (o the size of 14e,
they are removed from the apparatus and are referred (©
as undersize smailer peces. The smailer preces that have
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not been sufficiently reduced to the desired size are
referred to as oversized smaller preces.

The apparatus 10 has a general frame 16 that may be
seif-supported or affixed to other apparatus such as the
discharge of a thermal forming machine for receiving
the waste material 12 directly from the thermal forming
machine and reducing the material for reuse. The frame
16 generaily inciudes 1 general enclosure 18 that in-
cludes a front wall 21, two side wails 12, 24, a back wall
26, a bottom wall 28 and a top wail 30. The top wail 30
has a material entrance 32 (F1G. 5) through which the
waste material is fed into the apparatus.

Within the enclosure 18 is mounted two scissor rolls
34 and 36 that are mounted in an intermeshing reiation-
ship for rotaton in opposite directions in coordination
with each other to receive the waste material and to
shear the waste material as the matenial passes throughn
the scissor rolls 34 and 36. The scissor roil 33 is mounted
on a shart 38 that rotates about an upper axis 39 (FIG.
4). The scissor roll 36 is mounted on 2 shart 40 that
rotates about a lower axis 41 that is verucaily positioned
parallet with and vertically below the axis 39. The axes
39, 41 are paositioned so that the scissor rolls 34 and 36
have sufficient averlap to shear the material between
the scissor roils as the matenal passes between the roils.
Each of the shafts 38 and 40 are supported for rotation
by respective bearings 42 (F1G. 2).

Each of the shafts 38 and 40 have hexagonal cross-
sectional protiles, providing angular surfaces 4.

Each of the scissor rolls 34 and 36 include a plurality
of scissor rings 46 in which each of the nings 46 has a
circular outer peripheral surface 48 and in an inner
hexagonal bearing surtace 58 (FIG. 5). The inner hexag-
onal bearing surface 30 is compiementary to the profile
of the shafts 38 and 40 and are engaged by the surfaces
44 so that the scissor rings 46 rotate in response (0 the
rotation of the shafts 38. 40. Each of the scissor rings 46
inciude side surfaces 52 that form shearing edges 34 in
conjunction with the circular outer peripheral surface
43.

Each of the scissor rofls 34 and 36 {urther include 2
pluraiity of ring spacsrs 36. Each spacer 36 has a circu-
lar outer penpheral surtace 58 and an inner circuiar
space 60 (FIG. 5). Each of the ring spacers 56 include
side surfaces in which the width of the ring spacers is
stightly greater than the width of the spacsr rings +6.
Each of the scissor rings 46 and the ring spacsrs 36 are
alternately positioned on the sharts 38 and 40 so that a
scissor ring 46 on one scissor roil opposes a correspond-
ing rng spacsr 36 on the other scissor roll creaung a
circular material cavity 64 (FIG. 2) between the adja-
cent scissor rings and ourward of the intermediate ring
spacer 56. Once the matenal is cut or sheared. !t is re-
ceived in the materiai cavity 64 and passes between the
colls. The axes 39 and 41 are sufficiently spaczd so thart
there is a slight overiap of approximately an exghth of an
inch in the profile of the scissor rings so that as they are
rotated the matenal is sheared by the shearing edges 3¢
as the profile of the scissor ring 46 moves 1o the circu-
lar matenal cavity 64 of the opposing ring spacer 36.

The apparatus 10 further includes fesding means
(FIGS. 4 and 5) generaily designated with the numeral
66 and includes a chute 68 thar communicates with
matenial entrance 32 Jor recetving the matenal and d:-
recting the matenal beswesn the scissor rolls 34. 36. Thae
chute 68 1s defined. in 3art. by the front wail 20. Addi-
tionaily. the reeding mezns include te2th mounted on
the scissor roils 34 ang 36 for direcung materai berwesn
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scissor rolls 34 and 36. Preferably the feeding means
includes. a tooch 70 mounted on each of the scissor rings
46 at angulariy locatad posittons about the periphery of
the scissor rolls 34, 36 (0 progressively direct material
between the rolls. Preferably each tooth 70 is eveniy
spaced about the axis of the scissor roll. Each tooth 70
is formed by a curved bar that 1s complementary to the
peripheral surface 48 of the scissor ring. Each curved
bar ts mounted by releasable boits o respective scissor
ring 46. Each tooth 70 has a leading abutment surfacs 76
for engaging and directing material between the scissor
roils. The thickness of the curved bar is less than the
depth of the matenal cavity 64 so that the curved bar
passes through the respective material cavity 64 of the
complementary ring spacer 56. The depth of the mate-
rial cavity 64 accommodates the curved bar 72 so that
there is no interference.

The apparatus 10 further inciudes a concave screen
plate 78 (FIGS. 4 and 5) that is supported between the
side walls 22 and 24 by piate supports 80. The concave
plate has a radius of curvature with an axis that is parai-
lel with the axes 39 and 41. The screen piate 78 includes
a screen section 82 that has a large number of holes
formed therein of a desired diameter defining the size of
the undersize small pieces that pass through the screen.
The pattern and size of the holes may vary considerably
depending upon the waste matenial and the resuitant
size desired. The concave plate 78 further has an air
baffle section 84 that is downstream of the screen sec-
tton 82 for prevenung or minimizing the flow of air
countercurrent to the flow of the matenal.

The apparatus 10 further includes a conveying means
86 for receiving the smailer pieces from the scissor rolls
34, 36 and for directng the smaller pieces over the
screen section 82. The oversized small pieces are di-
rected past the baffle section 84 and back to the faeding
means 66 for recycling. Specifically in the preferred
embodiment shown, the conveying means 86 inciudes a
paddle whe=i 88 (FIG. 4 and 3) that rotates on a shart 90
about an axis 91 that is parailel with the axes 39 and 41.
Preferably, the axis 91 is coincident with the axis for the
radius of curvature of the concave piate 78. The paddle
whee! 88 has a piurality of paddle blades 94 that extend
across the whesi 88 between the side walls 22 and 24 for
engaging the smailer pieces and moving the smaller
pteces over the concave plate 78 permitting the under-
sized pieces to pass through the holes in the screen
section 82 and for propeiling the oversized particles
with sufficient velocity to direct the oversized particies
back to the fesding means 66 and more spectficaily into
the chute 68 as iilustrated in F1G. 5. There is a surficient
number of blades 94 so that there is always one of the
blades 94 in registration with the air baffle section 84 0
prevent an air current from flowing between the paddle

whes{ and the air baifle section 84 countercurrent to the 3

propulsion of the oversized piecss as they are being
recycled {rom the screen section 82 back o the chute 68
for further reducton in size by the scissor roils 34, 36. In
a preferred embodiment, each of the paddle blades 94
has a beveled outer surtacs 96 with an sngaging front
edge 97 for engaging the material and moving the mate-
nai in a forward and upward direction aiong the screen
section 82. Preferably there is a tolerance of approxi-
mately one-cighth inch between the engaging =dge 97

and the concave plate 78 o facilitate efficient separaton

of the undersized and oversized particies over the
screen section and (0 prevent countercurrent ar flows
betwesn the air barfle secuion §4.
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The apparatus 10 further includes a guide 100 for

" guiding the smaller pieces 14 from the scissor roils 34.

36 to the conveying means 86. The guide preferably s
constructed of plates 102 and 104 that extend betwesn
the side walls 22 and 24 respectively, above and below
the flow of the material from the scissor roils 34 and 36
to direct the matenal from the rolls to the conveying
means 86. The plates 102 and 104 diverge from each
other to provide a progressively increasing throat {or
the flow of small piecess as they emerge from the scissor
roils 34, 36. Each of the plates 102 and 104 has a plural-
ity of fingers 106 that are formed thercon and extend
into the material cavity 64 of the respective scissor roils
34 and 36 to clean and direct the smailer pieces from the
material cavity 64 toward the conveying means 36.

An air batfle 108 (FIGS. 4 and 5) is mounted interme-
diate the scissor roils 34 and 36 and paddie wheel 38 (0
act in conjunction with the plate 102 1o preveat forma-
tion of an air current counter to the flow of the pro-
pelled smaller pieces between the scissor roiler 34 and
the paddle whe=t 88. The air baffle 108 has a surface of
sufficient size so that at least one of the paddie blades 34
is in registration with the air baifle 108 to prevent atr
current flow thereberween. The air baifle 108 and piate
102 in addition with the scissor roll 36 provides a recy-
cle passageway 110 in communication with the paddle
wheel 88 for permitting the propulsion of the oversized
smaller pieces in a recycled path from the paddie wheel
88 back to the chute 68 for recyciing and reducing the
oversize smaller piecss even further.

The apparatus further includes a vacuum meaans gen-
eraily designated with the numerai 112 and includes a
vacuum blower 114 for generanng a vacuum on the
downstream side of the screen section 82 to create an air
current 116 through the appararus as illustrated in FIG.
4. The air current 116 is directed through the material
entrance 32 and then berween the scissor rolls 34, 36
through the matenial cavides 64. The air current 116
then is directed and bounded by the plates 102 and 104
to the paddle wheei 88. The vacuum causes the ar
current 116 to flow through the screen section 82 to
draw the undersized smaller pieces 14¢ therethrough to
increase the efficiency of the separation on the screen
section 82 and entrain the separated undersized smaller
pieces 14e in the air current. The undersize small pieces
are drawn through the scresn secrion 82 into a vacuum
duct 118 that communicates with the vacuum biower
114 for directing the entrained smaller particles 14e
from the apparatus.

As previously noted, it is important that the air cur-
rent 116 is directed in the specific path indicated and is
aot permitted to flow countercurrent in the recycie
passageway 110 which would hinder the recycle trajec-
tory of the material, as the piecss are propelled by the
paddle whes=i 88 back to the chute 68. The ar baifle
section 84 and the air baffle 108 minimize the creadon of
the extraneous air currents that would interfere with the
proper flow of material while sull at the same ume
encouraging and permitting the efficient separaucn of
the undersized smaller piecss from the oversized
smaller piecss and in assisting in cleansing the apparatus
from dust and other smail particulate matenal.

The apparatus further includes a drive means 120 that
includes a motor 122 that is preferably mounted outside
the enclosure 18 as llustrated in F1G. 3. The motor 122
is connected to a speed reduction transmussion 124
which in turn is connected to the shaft 38. Preferaoly
the speed reduction transmission 124 reducss the speed
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of the shaft 38 to a speed of less than 500 rpm and more
preferably o a speed of less than 200 rpm. In one spe-
cific exampie the motor 122 is driven at 1.300 rpm and
the speed reduction transmission is a 10 to | reduction
with the shatt 38 being driven at 180 rpm. The direction
of the rotation of the shaft 38 is illustrated in FIGS. 4
and 3 and is in an opposite direcuon to the rotation of
the shaft 40. The shatt 38 (FIG. §) is operatively con-
nected through sprockets 126, 127 and 128 via a chain
129 so as (o coordinate the speeds of the shatt 38. 39 and
90. Preferably the sprockets 126 and 127 are the same
size whereas the sprocket 128 is of a smailer size to0
rotate the paddle wheel 838 at a faster rpm than the
rotation of the scissor rolls 34 and 36. It is important
that the speed of the paddle whesl 88 be sufficient to
move the oversized smailer particles at a sufficient ve-
locity to propel the particles unsupported through the
recycle passageway and over the scissor roll 34 back t0
the chute 68 to recycle the oversized smaller pieces. It
has been found that for a particular size paddle whee! 88
that a speed of 240 rpm was sufficient 10 provide a
proper reiationship between the peripheral velocities of
scissor rcils 34 and 36 and the peripheral velocity of the
paddle whesl 88. A chain tensioner 130 is provided to
pravide a constant tension or the chain 129. The tension
may be adjusted as desired.

During the operaton of the apparatus, waste material
is directed into the apparatus through the material en-
trance 32 into the chute 68. The chute 68 in conjunction
with the ieeth 70 mounted on the scissor roils 34, 36
engage and direct the matenial between the scissor rotls
34 and 36 wherein the material is sheared into smailer
pieces in a progression as illustrated in FIG. 1. Materiai
then is directed by the guide plates 102 and 104 from the
scissor rolls 34, 36 to the screen section 82. The paddle
wheel 88 2ngages the material and conveys the material
over the screen section 82 t0 2pable the undersized
small parucies to pass through the holes in the screen
section 82 and into the duct 118. The air curtent created
by the vacuum means 112 assist in the separation and in
conveying of the material on the screen section $2.
Additionally, the vacuum means entrains the undersized
smaller particies in the air current and conveys the
particles {rom the apparatus. The oversized small pieces
are then propeiled by the paddle wheel upward over
and forward through the recycle passageway 110 as
illustrated in FIG. 5 in a trajectory sufficient to cause
the recycled small piecss to pass into the chute 68. The
material will be continuously recycied until the size of
the materal is reduced to an undersized smail piece 1de
that pass through the screen. {n this manner the appara-
tus is made very compact and provides a singie shearing
station that is very efficient to progressiveiv reduce the
size of the material to the desired particulate size dic-
tated by the size of the holes in the screen section 82.

It shouid be further noted that the apparatus is oper-
ated at a very slow speed even though the apparatus is
very efficient in reducing the material in an expeditious
manner. Should any foreign material enter into the
apparatus. it wiil aot damage the =quipment as the scis-
sor roils 34 and 36 can. if jammed. stop the motor 122
without damaging the roils particulfarly the sheuring
edges 34. Additonally should any of the parts come
lose they wiil not materiaily damage the apparaws 2s
the scissor rolls and the paddle wheet for operaung at
relativeiv slow spezds and can De stopped Hv foreign
matenal without damaging the parts. Very :mportanty
the maciiine operates very quietly aven though substan-
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tal shearing acrion is taking place. It is not unusual for
the apparatus 10 to be operaung at a dectbe! levei far
below what would normaily be expected from a ham-
mermill or the like. Thus the apparatus is very condu-
cive to working conditions by employees even through
there is a significant size reduction in the waste material.
Other types of equipment require acoustical enciosures
and noise reduc:iion materials to protect the operators.

In compliance with the statute. the invention has been
descnibed tn language more or less specific as to struc-
tural features. [t is to be understood, however, that the
invention is noc limited to the specific features shown,
since the means and construction herein disclosed com-
prise a preterred form of purting the invention into
effect. The invention is, therefore. ciaimed tn any of its
forms or modifications within the proper scope of the
appended ciaims. appropriately interpreted in accor-
dance with the doctnine of equivalents.

What is claimed is:

1. Apparatus for comminuting waste material into
pieces having 2 size less than a predetermined size,
comprising:

a frame having an enclosure with an entrance open-

ing for receiving the waste materal;

a set of overiapping scissor rolls rotatably mounted
on the frame for shearing the waste material inco
smailer piecss as the material is passed between the
scissor rolls;

feed means for recieving the material from the en-
trance and direcing the material betwesn the scis-
sor roils;

a screen mounted on the frame within the encicsure
downstream of the scissor rolls for permitting un-
dersized smaller piecss of a size less than the prede-
termined size to pass therethrough and for prevent-
ing oversized smailer pieces of a size greater than
the predetermined size from passing therethrough;

a recycle conveyving means movably mounted on the
frame within the enclosure for directing the smailer
pieces over the screen and for cecycling the over-
sized smailer piecss back to the feed means;

drive means operatively connected to the scissor rolls
and the conveying means for rotating the scissor
rolls to shear the matenal into progressively
smaller piecss during each pass of the matenal
between the scissor rolls and for moving the con-
veying means to direct the smailer pieces over the
screen to permut the undersized smailer piecss ¢
pass through the scresn and to continuaily recycie
the oversized smaller pieces back to the feed means
unnl the smailer pieces are reduced to undersized
smail pieces: and

vacuum means for drawing air into the snclosure o
form an air current and drawing the air current
through the screen 10 entrain the undersized preces
passing through the screen therein and conveving
the undersized pieces from the eaclosure.

2. The apparatus as defined in claim 1 wherein the
screen is concave shaped and the recycle conveving
means includes a paddlie wheel for receiving the smaller
pteces from the scissor colls and moving the smailer
pteces over the screen to permit the undersized smail
pteces to be drawn through the scre=n and entrained in
the air current and o propeli the oversized smail precss
from the screen 10 the fesd meuns (o recycie the over-
sized smalil precss 10 the scissor solls.

3. The apparatus as defined in ciaim 2 further com-
prsing. air barfles in the enclosure for direcring the 210

PATENT
REEL: 9875 FRAME: 0416



4,687,144

e
current between the scissor rolls and through the screen
without impeding the propulsion of the oversized
smaller pieces from the screen back to the feed means.

4. The apparatus as defined in claim 3 wherein the
drive means rotates the paddle wheel at an angular
velocirty sufficient to propei the oversized smaller pieces
in a desired trajectory to carry the oversized smailer
pieces to the feed means for rscycling back to the scis-
sor rolls.

5. The apparatus as defined in claim 1 further com-
prising guide means between the scissor rolls and the

reen for guiding the smaller pieces from the scissor
rolls to the screen.

6. The apparatus as defined in claim 5 wherein the

guide has finger elements projecting into the scissor

rolls to clean the smaller piecas [rom the scissor rolls to
prevent a build-up of the small pieces on the scissor rolls
as the scissor roils are rotated.

7. The apparatus as defined in claim § wherein each of
the scissor rolls includes a plurality of scissor rings
evenly spaced by sleeve spacars.
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8. The apparatus as defined in claim 1 wherein each
scissor roll includes a plurality of intermeshing scissor
rings interspaced by sleeve spaces that are correspond-
ingly offset to permit the scissor rings of one scissor roil
to overlap scissor rings of a second scissor roll to shear
the material as the material passes between the scissor
rolls.

9. The apparatus as defined in claim 1 wherein the
feed means include teeth affixed on the scissor rolls for
engaging-the waste material and directing the matenal
berween the scissor rolls as the rolls are rotated.

10. The apparatus as defined in claim 9 wherein the
feed means turther includes a chute for directing waste
material from the entrance and oversized smaller pieces
from the recycle conveying means (o the teeth on the
scissor rolls.

11. The apparatus as defined by claim 1 wheremn the
drive means rotates the scissor roils at a speed of less
than 500 rpm. N

12. The apparatus as defined in claim 11 wherein the
drive means rotates the scissor rolls at a speed~of less
than 200 rpm.
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