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[57] ABSTRACT

There is disclosed a tire shredding machine of the type
having oppositely rotating rotors mounting interdigi-
tated cutting elements, which is particularly adapted for
use in the further reduction of relatively large size rub-
ber chips presently produced by use of commercially
available primary tire shredding machines. The present
machine incorporates an improved segmented knife
retention assembly and a stripper or knife cleaning as-
sembly.

16 Claims, 5 Drawing Sheets
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MACHINE FOR SHREDDING RUBBER TIRES
AND OTHER SOLID WASTE MATERIAL

BACKGROUND OF THE INVENTION

The present invention generally relates to shredding,
comminuting, shearing or chopping solid materials,
such as scrap vehicle tires, scrap insulated electrical
conductors; used containers; and other solid waste ma-
terials required to be reduced into pieces prior to per-
manent disposal, recycling or other utilization.

Typically, prior machines for shredding tires or other
solid waste materials employ a pair of oppositely rotat-
ing rotors fitted with interdigitated cutting discs,
wherein the cutting discs on each rotor are maintained
in spaced relation axially thereof by spacer rings. In
order to facilitate maintenance of these machines, it has
been common practice to fabricate each cutting disc
from a mounting disc, which is keyed for rotation with
a drive shaft of the rotor and has a peripheral surface
formed with a plurality of uniformly arranged pockets
or mounting recesses, and a plurality of cutter knives
individually, removably clamped within the pockets by
screwed threaded mounting bolts extending radially
inwardly through the cutter knives and into the mount-
ing disc. Material tending to collect between adjacent
cutting discs is removed by stationary comb-like strip-
per plates or driven stripper rollers arranged in interdig-
itated relation with the cutting discs. Comminuted ma-
terial may be passed through a screening or classifying
device and, if required, again passed between the rotors
until the materials are reduced to a given predominating
size.

Machines of the type described are constructed and
operated to reduce tires to pieces having a predominat-
ing size whose maximum dimension is determined by
the widthwise or axial dimensions of the cutting discs.
Typically, this maximum dimension is about two inches
in that the size of the mounting bolts required to clamp
the cutter knives to the mounting disc effectively limits
the minimum widthwise dimension of the knives, and
thus the cutting discs, to about two inches.

Machines of this general construction are disclosed
by way of example in U.S. Pat. Nos. 3,931,935;
4,684,071 and 4,854,508.

SUMMARY OF THE INVENTION

The present invention is directed to improvements in
machines for shredding solid waste materials of the type
employing a pair of oppositely rotating rotors fitted
with interdigitated cutting discs, wherein the cutting
discs are maintained in axial spaced relation by spacer
rings and each includes a plurality of removably
mounted cutter knives.

More specifically, the present invention is directed to
an improved cutter knife retention assembly for shred-
ding machines of the type described, by which the
widthwise dimension of the cutter knives can be sub-
stantially reduced in comparison to cutter knives typi-
cally employed in prior machines, and a knife cleaning
assembly particularly adapted for use in machines fitted
with the present knife retention assembly.

In a preferred form of the present invention, each
rotor includes a drive shaft to which are keyed one or
more drive segments extending axially of the drive shaft
intermediate a fixed abutment and an adjustable clamp.
Each drive segment has a peripheral surface of gener-
ally saw tooth configuration defined by uniformly ar-
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ranged pockets or mounting recesses and serves to
mount sets of cutter knives spaced one from another
axially of the drive segment by spacer rings having
inner surfaces sized and shaped to slidably engage with
the peripheral surface of the drive segment. The indi-
vidual cutter knives of each set are removably inserted
one within each of the pockets of the drive segment and
cooperating aperture and pin means serve to restrain the
cutter knives against radial separating movements from
within the pockets, while permitting separating move-
ment of the cutter knives from restraining engagement
with the spacer rings in a direction axially of the drive
segment.

The present stripper or knife cleaning assembly in-
cludes a comb-like stripper plate associated with each
rotor and supported for swinging movement between a
normal use position in which its teeth are disposed in an
interdigitated relation with the sets of cutter knives of
such rotor and a withdrawn position in which such
teeth may be cleaned or replaced.

BRIEF DESCRIPTION OF THE DRAWINGS

The nature and mode of operation of the present
invention will now be more fully described in the fol-
lowing detailed description taken with the accompany-
ing drawings wherein:

FIG. 1is a fragmentary top plan view showing a pair
of oppositely rotating rotors mounted within a solid
waste shredding machine;

FIG. 2 is a sectional view taken generally along the
line 2—2 in FIG. 1;

FIG. 3 is an enlarged fragmentary view taken gener-
ally along the line 3—3 in FIG. 1;

FIG. 4 is a sectional view taken generally along the
line 4—4 in FIG. 3;

FIG. 5 is an exploded perspective view showing
elements of one of the rotors;

FIG. 6 is an enlarged view of the left hand stripper
plate shown in FIG. 2;

FIG. 7 is a view similar to FIG. 6, but showing the
stripper plate in its withdrawn position;

FIG. 8 is a sectional view taken generally along the
line 8—8 in FIG. 6;

FIG. 9 is a sectional view taken generally along the
line 9—9 in FIG. 6; and

FIG. 10 is an enlarged view showing a latch for the
knife cleaning assembly;

FIG. 11 is a sectional view taken generally along the
line 11—11 in FIG. 10; and

FIGS. 12 and 13 are sectional views showing exem-
plary alternative constructions of the present knife re-
tention assembly. '

DETAILED DESCRIPTION
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Reference is first made to FIGS. 1 and 2, wherein a
shredding machine of the present invention is generally
designated as 10, and shown as including a pair of paral-
lel driven comminuting rotors 12a and 126 end sup-
ported within a machine housing 14 for rotation about
parallel axes and in opposite directions 16a and 165,
respectively; and a pair of stripper or knife cleaning
assemblies 182 and 185 mounted on the housing for
cooperation with rotors 12a and 125, respectively. Solid
material to be processed, such as pieces of rubber 20
produced during a primary tire shredding operation,
may be suitably conveyed and introduced into machine
10 downwardly towards the bite defined by rotors 12a
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and 120, as illustrated in F1G. 2. Reduced size pieces 22
of solid material produced by operation of the rotors,
together with reduced size pieces 224 removed from the
rotors by operation of stripper assemblies 184 and 185,
may be passed through a conventional screening or
classifying device 24 prior to being conveyed to suitable
collection or further processing areas or, if desired,
pieces exceeding a desired size may be transferred to the
inlet of machine 10 for reprocessing.

As with known shredder machines, rotors 12g and
12H generally include rotor drive shafts 26a and 265, a
plurality of cutting discs 282 and 28b and a plurality of
spacer rings 30a and 30b, wherein the cutting discs and
spacer rings are sized and arranged such that the cutting
discs of the rotors are interdigitated in the manner best
shown in FIG. 1.

In accordance with the present invention, rotors 12a
and 12b depart from prior constructions in the manner
best shown in FIGS. 3, 4 and 5 for the case of rotor 125.
More specifically, drive shaft 265 is shown as being
generally cylindrical with one end enlarged to define an
annular abutment surface 325, a second or opposite end
provided with a screw threaded portion 345 and an
intermediate portion formed with one or more slots 365
for a receiving key(s) 38b. A stack of alternately ar-
ranged cutting discs 285 and spacer rings 306 are in-
tended to be releasably clamped between first and sec-
ond clamping washers 405 and 42b, wherein washer 40b
is disposed in engagement with abutment surface 32b
and one end of the stack, washer 425 is disposed in
engagement with an opposite end of the stack and the
whole assembly releasably retained in position by a
clamp nut 44 adjustably supported by screw threaded
portion 34b.

Further in accordance with the present invention,
cutting discs 282 and 285 and spacer rings 30z and 306
depart from prior constructions as regards their con-
struction and mode of attachment. More specifically, as
shown in FIGS. 3-5 for the case of cutting discs 286, the
cutting discs are defined by sets of cutter knives 505
supported together with spacer rings 306 on one or
more drive segments 525, which are slidably supported
on drive shaft 265 and fixed for rotation therewith by
key(s) 38b. Preferably, multiple drive segments 52b are
employed in order to both simply manufacture and to
allow, if desired, the sets of cutter knives 5056 to be
staggered annularly of drive shaft 26b by providing
adjacent drive segments or adjacent groups of drive
segments with annularly offset slots 545, 545" and 540"
in the manner shown in FIG. 4.

Each drive segment 52b has a saw toothed peripheral
surface defined by axially extending mounting pockets
or recesses 56b formed from generally planar, out-
wardly facing positioning surfaces 585 and generally
planar, radially extending abutment or drive surfaces
60b, which face in the direction of shaft rotation 165.

Cutter knives 500 of each set are formed from hard-
ened metal plates having a uniform thickness, as mea-
sured between parallel, oppositely facing side or abut-
ment surfaces 62b. Cutter knives are peripherally
bounded by an inner positioning edge 64b, an outer
tooth defining or cutting edge 66b, a leading edge 685
and a trailing edge 705, and are further provided with at
least one aperture 72b extending normal to side walls
62b. Cutter knives 505 of each set are intended to be
disposed one within each of pockets 56b with their
trailing edges 70b disposed in engagement with abut-
ment surfaces 60b and at least in close proximity to
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leading edge 68b of a next adjacent cutter knife trailing
in the direction of shaft rotation 165, with their position-
ing edges 64b disposed in engagement with positioning
surfaces 585, and with their oppositely facing side sur-
faces 62b arranged in a coplanar relationship and to
extend radially of the axis of rotation of drive shaft 265.

Further in accordance with the preferred form of the
invention, spacer rings 305 are formed from metal plates
having a uniform thickness, as measured between paral-
lel, oppositely facing side or abutment surfaces 74b. One
of spacer rings 30b is best shown in FIG. § as having an
inner mounting edge 765 preferably shaped to conform
to the shape of the outer peripheral surface of drive
segment 52b, whereby to permit sliding movement of
the spacer ring lengthwise of the drive segment and
axially of drive shaft 265 and to arrange its annular
outer edge 78b concentrically of the axis of rotation of
the drive shaft. While the configuration of inner mount-
ing edge 765 may depart from that of the outer surface
of drive segment 525, it is desirable that such mounting
edge include, at least, radially extending trailing abut-
ment or drive edges 805 arranged for facing engage-
ment with drive segment abutment surfaces 605. Again
referring to FIG. §, it will be understood that spacer
ring 305 carries a plurality of annularly spaced parallel
mounting pins 844 arranged to project normal from one
of its side surfaces 74b for slidable receipt within aper-
tures 72b of an adjacent set of cutter knives 500 when
received within pockets 56b of drive segment 525.

Rotor 125 is assembled by first placing first clamping
washer 40b in engagement with abutment surface 324
and then sliding a required number of drive segments
52b one at a time onto drive shaft 265 with the sets of
cutter knives 50b and spacer rings 305 associated with
each drive segment being either preassembled thereon
or assembled after each of the drive segments is in-
stalled. Thereafter, second clamping washer 42b is
placed against the stack of drive segments, sets of cutter
knives and spacer rings and compressive force applied
thereto by threading clamp nut 445 onto threaded por-
tion 345. Unintended loosening of clamp nut 445 may be
prevented by providing same with a lock or set screw
88) extending radially therethrough for engagement
with drive shaft 26b. With rotor 125 in assembled condi-
tion, movement of cutter knives 505 of each set radially
outwardly of drive shaft 265 from within pockets 56b is
constrained by engagement of pins 845 of an adjacent
spacer ring 300 within apertures 72b of such cutter
knives. The individual cutter knives 50b are driven for
rotational movement with drive shaft 265 by engage-
ment of their trail edges 706 by abutment surfaces 604
and/or engagement of pins 845 within their apertures
72b, depending upon manufacturing tolerances. The
clamping of each set of cutter knives 505 between adja-
cent spacer rings 30 and/or between a spacer ring and
clamping washers 40b or 42b maintains side surfaces 625
of the cutter knives of such set in coplanar relationship
and in properly spaced relationship, as required to re-
ceive cutter knives 50a therebetween as shown in FIG.
1.

When any one of cutter knives 50a or 505 becomes
broken or excessively worn, it may be replaced by loos-
ening clamp nuts 44a and 44 sufficiently to permit
cutter knife sets and spacer rings intermediate such
cutter knife and the clamp nuts to be manually moved
lengthwise of drive shaft 26a and 265 towards the clamp
nuts, until a sufficient space is created as will allow the
broken or worn cutter knife to be slid off of its support-
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ing pins and when freed therefrom withdrawn radially
from its associated rotor. A replacement cutter knife
can be installed by reversing this operation. Alterna-
tively, machine 10 may be constructed to allow rotors
12a and 126 to be moved apart sufficiently to withdraw
their sets of cutter knives from interdigitated relation,

whereby requiring only the rotor with a broken cutter

knife to be worked upon.

The present invention has the advantage that cutter
knives 50z and 506 can be formed of flat plate stock
material whose thickness is determined by the size of
pieces 22 desired to be produced. Cutter knives having
thicknesses or widths on the order of } inch are readily
achievable with the minimum thickness of the cutter
knives being limited only by the strength of available
materials from which the cutter knives and their retain-
ing pins are fabricated.

The present construction also has the advantage that
the facing/overlapping surfaces of cutting discs 284 and
28b are defined wholly by the side surfaces of cutter
knives 50a and 505, thereby negating the requirement in
prior machines of covering such facing/overlapping
surfaces with separate wear plates or rings. A further
advantage of the present construction, as compared to
prior shredding machines, is that no part of the cutter
knife retention system is exposed to wear or has access
thereto blocked by plugging with particles of waste
material.

Stripper cleaning assemblies 182 and 18b are of mir-
ror image construction, and generally include, as shown
for the case of assembly 18a in FIGS. 6-11, a plurality
of stripper fingers 90a; a finger clamping assembly 92a;
mounting means 94a for mounting the clamping assem-
bly and the stripper fingers for pivotal movement about
a pivot or hinge axis disposed parallel between the
cleaning or operative position shown in FIGS. 6 and 8
and a withdrawn or inoperative position shown in FIG.
7; and a locating assembly 96a for supporting the clamp-
ing assembly in its cleaning position.

Stripper fingers 90a are shown in FIGS. 6-9 as being
in the form of elongated bars of generally rectangular
cross section, which are formed with cutouts or notches
984 for receiving alloy inserts 1002, which perform the
cleaning operation.

Clamping assembly 92a is also best shown in FIGS.
6-9 as including an elongated mounting bar 102¢ having
a plurality of finger supporting projections 104a pro-
jecting normal thereto and arranged in a uniformly
spaced relation lengthwise of the mounting bar, a plu-
rality of finger positioning recesses 106a aligned one
with each of the supporting projections and a plurality
of hinge ears 108a; a clamping bar 1104 having a plural-
ity of clamping recesses 112g arranged for alignment
one with each of positioning recesses 106g; and a plural-
ity of clamping bolts 1144 for use in releasably attaching
the clamping bar to the mounting bar and thereby
clamping stripper fingers 90¢ within aligned recesses
1062 and 1122 in overlying engagement with projec-
tions 1044 to define a generally comb-shaped member.

Mounting means 94¢ includes a plurality of hinge ears
1164 fixed to machine housing 14; a pivot shaft 118a,
which is preferably fixed within bore openings, not
shown, provided in hinge ears 108z and journalled
within bearing openings 120a provided in hinge ears
116a; and a latch assembly including a latch hub 1224
keyed to the pivot shaft and a latch device 1244 fixed to
machine housing 14. Latch hub 1224 is shown in FIGS.
10 and 11 as being formed with radially opening, annu-
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larly spaced latch recesses 1224’ and 1224" whose posi-
tions correspond to the cleaning and withdrawn posi-
tions of the stripper fingers shown in FIGS. 6 and 7,
respectively. Latch device 124a is also shown in FIGS.
10 and 11 as including a housing or guide 126a serving
to slidably mount a manually operable latch bar 128a,
which is normally biased by a spring 130a for receipt
within latch recesses 1224" and 1224” for purposes of
releasably latching stripper fingers 90a alternatively in
their cleaning and withdrawn positions. Upon retrac-
tion of the latch bar from within the latch recesses,
pivot shaft 1182 may be rotated for purposes of moving
stripper fingers 90a by a wrench, not shown, removably
fixed to its free end 118a".

Locating assembly 964 includes a generally U-shaped
abutment bracket 1324, which is fixed to machine hous-
ing 14 by suitable brackets 1342 and disposed such that
a first or base surface 1364 is arranged to be engaged by
mounting bar 102a to define the cleaning position of
stripper fingers 90a and facing surfaces or opposite leg
surfaces 1384 engage with opposite ends of the mount-
ing bar to maintain the stripper fingers in an essentially
uniformly spaced relationship relative to cutting discs
282 when inserted therebetween. Preferably, one or
more springs 140a are provided to normally bias mount-
ing bar 102a into engagement with base 136a.

In FIG. 12, an alternative knife retention assembly is
shown, wherein a drive segment 525 is axially sized to
accommodate only one spacer ring 305 and one set of
cutter knives 505. Further, in this form of the invention,
drive segment 524 is formed with mounting pockets 565
extending only throughout one half of its length, which
are arranged in keyed relationship only with spacer ring
30b; the set of cutter knives being free for movement
axially and radially of the drive segment and coupled
for rotation therewith only by the presence of apertures
72b and pins 84b.

FIG. 13 shows a further alternative knife retention
assembly, which is similar to that of FIG. 12 except that
mounting pockets 56b are arranged to receive the indi-
vidual cutter knives 505 of the set, and spacer ring 30
is slidably and rotatably mounted on drive segment 52b.
In this embodiment, apertures 72b and pins 84b serve
only to prevent radially directed separating movement
of the cutter knives from within their mounting pockets.

In operation, stripper fingers 90a and 90b are placed
in their cleaning positions shown in FIGS. 2 and 6 be-
fore initiation of rotation of rotors 124 and 126 to per-
form a comminuting operation and thereafter serve to
remove pieces 224, which may tend to become wedged
between adjacent pairs of cutting discs 28a and 28b.
When it is desired to replace a worn or broken cutter
knife 50z or 50b in the manner previously described,
rotation of rotors 12a and 125 is first arrested and then
stripper fingers 902 and 906 moved into their with-
drawn positions to permit required movements of cut-
ting discs 284,28 and spacer rings 304,305 axially of
drive shafts 264,265 for cutter knife removal installation
purposes. At that time, any excessively worn or broken
stripper finger may be replaced, and any part of the
comminuted material, such as strands of wire from the
steel belting of vehicle tires which might tend to be-
come wrapped around the stripper fingers, may be re-
moved. While manual force applied to one end of pivot
shafts 1184 and 118b has been disclosed for use in rotat-
ing the stripper fingers into their withdrawn positions, it
may be necessary or desirable to more positively drive
the stripper fingers into their withdrawn positions by
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imparting oppositely directed rotations to rotors 12a
and 125, after release of latch devices 124g and 1245, for
those situations where elements of the comminuted
material has become wedged between the stripper fin-
gers and facing surfaces of an associated pair of cutting
discs.

It is contemplated that shredding machine 10 may be
provided with safety features, not shown, such as suit-
able interlocks and sensors which prevent rotation of
rotors 12a and 125 when stripper fingers 90z and 90b are
not properly positioned in their cleaning positions and-
/or uncontrolled movements of the stripper fingers into
their withdrawn positions during a normal comminut-
ing operation.

What is claimed is:

1. In a comminution apparatus having a pair of paral-
lel intermeshing cutter rotors each including a cutter
drive shaft, a plurality of cutting discs, a plurality of
spacers for axially separating said cutting discs one from
another, whereby to permit the spacers of one rotor to
be aligned with the cutting discs of the other rotor, and
retaining means for releasably retaining said cutting
discs and spacers in axial face-to-face engagement one
with the other, the improvement comprising:

a drive segment keyed for rotation with its associated
cutter drive shaft and having a plurality of periph-
erally spaced and radially outwardly opening
pockets, each of said cutting discs comprising a set
of cutter knives removably arranged one within
each of said pockets, said spacers being removably
carried by and encircling said segment, said cutter
knives and said spacers having cooperating aper-
ture and pin means for restraining said cutter
knives against radial movement from within said
pockets, while permitting sliding separating move-
ment of said cutter knives from restraining engage-
ment with said spacers in a direction axially of said
cutter drive shaft, and said retaining means com-
prises means for releasably clamping adjacent ones
of said spacers and said sets of cutter knives in axial
face-to-face engagement for releasably preventing
said sliding separating movement.

2. The improvement according to claim 1, wherein
said spacers are of a generally ring-shaped configura-
tion having radially inner edge portions removably
received within said pockets for sliding movement axi-
ally of said cutter drive shaft.

3. The improvement according to claim 2, wherein at
least two of said drive segments are carried for rotation
with said cutter drive shaft, said cutter drive shaft has at
least one key slot extending axially thereof and each of
said drive segments has at least one key slot extending
axially thereof, and said key slot of one of said drive
segments is annularly displaced relative to said key slot
of the other of said drive segments, thereby the respec-
tive pockets of said drive segments are annularly dis-
placed relative to one another.

4. The improvement according to claim 2, wherein
said retaining means includes abutment means disposed
adjacent one end of said cutter drive shaft and a clamp-
ing nut threadably carried adjacent an opposite end of
said cutter drive shaft for releasably clamping said cut-
ter knives of each of said cutting discs against said spac-
ers disposed axially adjacent thereto.

5. The improvement according to claim 2, wherein
said pockets include abutment surfaces disposed to ex-
tend generally radially of an axis of rotation of said
cutter drive shaft and to face in the direction of rotation
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thereof, and at least one of the engagement of said cut-
ter knives with said abutments and said cooperating
aperture and pin means couples said cutter knives to
said drive segment for rotation therewith.

6. The improvement according to claim 1, wherein
said spacers have radially outer peripheral surfaces
disposed concentrically of said cutter drive shaft and
radially inner edge portions received within said pock-
ets, and said aperture and pin means comprises at least
one aperture formed in each of said cutter knives and a
plurality of pins projecting from said spacers for remov-
able, slidable receipt one within each said aperture.

7. In a cutter rotor assembly for use in a comminution
apparatus of the type having a pair of parallel inter-
meshing cutter rotors, the improvement wherein each
of said cutter rotors comprises:

a cutter drive shaft adapted to be supported for rota-
tion about an axis extending lengthwise thereof and
having abutment means disposed adjacent one end
thereof and a screw threaded portion disposed
adjacent an opposite end thereof;

at least one drive segment arranged to encircle and be
keyed for rotation with said cutter drive shaft and
for relative sliding movement axially thereof;

at Jeast one spacer ring arranged to encircle said drive
segment and having a radially outer surface, a radi-
ally inner surface and oppositely facing radially
extending abutment surfaces;

at least one set of cutter knives, said cutter knives
having leading and trailing edges with respect to
the direction of rotation of said cutter drive shaft, a
radially outer cutting edge, a relatively inner edge
and opposite side abutment surfaces, said cutter
knives of each set being sized and arranged to lie in
a coplanar relationship to define a cutting ring
disposed normal to said axis and to encircle said
drive segment with said leading and trailing edges
of adjacent ones of said cutter knives being dis-
posed at least in close proximity one to another and
with said inner edge being disposed adjacent to said
drive segment, said outer surface of said spacer ring
being disposed radially intermediate said outer and
inner edges of said cutter knives defining said cut-
ting ring, said drive segment having an axial length
at least substantially corresponding to the com-
bined thickness of said spacer ring and cutting ring
when said abutment surfaces thereof are disposed
in engagement;

means for keying at least one of said spacer ring and
said cutter knives of said cutting ring for rotation
with said drive segment, while permitting move-
ment axially thereof; :

aperture and pin means for constraining said cutter
knives individually against radial and annular rota-
tional movement relative to said spacer ring while
permitting separating movement axially of said
drive shaft; and

an adjustment nut engaging said screw threaded por-
tion and cooperating with said abutment means to
releasably clamp said abutment surfaces in engage-
ment.

8. The improvement according to claim 7, wherein
said means for keying at least one of said spacer ring and
said cutter knives includes segment abutment surfaces
extending essentially radially of said axis and said trail-
ing edges of said cutter knives are arranged for engage-
ment with said segment abutment surfaces.
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9. The improvement according to claim 7, wherein
said means for keying at least one of said spacer ring and
said cutter knives includes segment abutment surfaces
extending radially of said axis, and said radially inner
surface of said spacer ring has trailing edges arranged
for engagement with said segment abutment surfaces.

10. The improvement according to claim 7, wherein
said aperture and pin means includes at least one aper-
ture formed in each of said cutter knives and arranged
to extend normal through at least one of said opposite
side abutment surfaces thereof and a plurality of pins
carried by said spacer ring and arranged to extend from
one of said abutment surfaces thereof for removable,
slidable receipt one within each of said apertures.

11. The improvement according to claim 7, wherein
two or more of said spacer rings and said sets of cutter
knives are arranged alternatively on said drive segment.

12. The improvement according to claim 7, wherein
said means for keying at least one of said spacer ring and
said cutter knives includes abutment surfaces defined by
said drive segment to extend radially thereof and
lengthwise of said axis, said radially inner surface of said
spacer ring has trailing edges, and said abutment sur-
faces of said drive segment are arranged for engagement
by said trailing edges of said spacer ring and said cutter
knives.

13. In a cutter rotor assembly for use in a communi-
tion apparatus of the type having a pair of parallel inter-
meshing cutter rotors, the improvement wherein each
of said cutter rotors comprises:

a cutter drive shaft adapted to be supported for rota-

tion about an axis extending lengthwise thereof;

a plurality of spacer rings arranged to encircle said
drive shaft and each having a radially outer sur-
face, a radially inner surface and oppositely facing
radially extending abutment surfaces;

a plurality of cutting discs arranged to encircle said
drive shaft and placed alternately with said spacer
rings axially of said drive shaft, each of said cutting
discs comprising a set of cutter knives, said cutter
knives having leading and trailing edges with re-
spect to the direction of rotation of said. cutter
drive shaft, a radially outer cutting edge, a rela-
tively inner edge and opposite side abutment sur-
faces, said cutter knives of each said set being sized
and arranged to lie in a coplanar relationship to
define a cutting ring disposed normal to said axis
and to encircle said drive shaft with said leading
and trailing edges of adjacent ones of said cutter
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knives being disposed at least in close proximity
one to another, said outer surface of said spacer
ring being disposed radially intermediate said outer
and inner edges of said cutter knives defining said
cutting ring;

means for keying at least one of said spacer rings and

said cutter knives of said cutting discs for rotation
with said drive shaft, while permitting movement
thereof axially of said drive shaft;

aperture and pin means for constraining said cutter

knives individually against radial and annular rota-
tional movement relative an immediately adjacent
one of said spacer rings while permitting sliding
separating movement of said cutter knives relative
to said adjacent one of said spacer rings in a direc-
tion axially of said drive shaft; and

means for clamping said spacer rings and said cutting

discs in a stack of rings and discs, wherein said
abutment surfaces and side abutment surfaces of
axially adjacent spacer rings and cutter knives are
clamped in surface-to-surface engagement, and said
means for clamping is releasable to permit said
sliding separating movement of said cutter knives
relative to said spacer rings.

14. The improvement according to claim 13, wherein
both of said spacer rings and said cutter knives of said
cutting discs are keyed for rotation with said drive
shaft, while permitting movement thereof axially of said
drive shaft.

15. The improvement according to claim 14, wherein
said means for keying includes a drive segment keyed
for rotation with said drive shaft and defining a plurality
of pockets extending axially of said drive shaft and
opening radially outwardly thereof in an annularly
spaced relationship, said radial inner surface of each of
said spacer rings and said relatively inner edge of said
cutter knife of each said set engaging said drive segment
within said pockets, while being movable relative to
said drive segment axially of said drive shaft.

16. The improvement according to claim 13, wherein
said aperture and pin means includes at least one aper-
ture formed in each of said cutter knives and arranged
to extend normal through at least one of said opposite
side abutment surfaces thereof and a plurality of pins
carried by said adjacent one of said spacer rings and
arranged to extend from one of said abutment surfaces
thereof for removable, slidable receipt one within each

of said apertures.
* * * * *
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