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signors to Allis-Chalmers Manufacturing Company,
Milwaunkee, Wis.

Filed Aug. 15, 1956, Ser. No. 604,223
17 Claims. (CI. 241—200)

This invention relates to the art of comminution and
more particularly to apparatus therefor.

In the prior art usage, the concepts of crushing, grind-
ing and pulverizing have taken on commonly accepted
definitions. The concept of crushing embraces the size
reduction of large pieces of material down to nut and
egg size, the concept of grinding embraces the size re-
duction of nut and egg size pieces of material down to a
coarse powder, and the concept of pulverizing embraces
the size reduction of coarse powders down to a powder
so fine that individual particles cannot be discerned when
rubbed on the fingers.

. This distinction has not only been drawn of the unit
operations themselves, it has been extended to include
the apparatus involved in performing the unit operation.
Thus, a “crusher” is usually a ruggedly built machine of
the gyratory or jaw type capable of taking massive bould-
ers and reducing them in size down to the relatively
smaller rocks. A “grinder” is usually a less massive ma-
chine of the ball and rod mill type, capable of taking
rocks of the size discharged from the “crusher” and fur-
ther reducing their size down into very small pebbles or
coarse powders. Finally, a “pulverizer” is usually the
least massive of the size reduction machines and is ca-
pable of taking material of the size discharged from
the “grinder” and further reduces its size down until in-
dividual particles can no longer be- discerned.

Because of peculiar refinements of the aforementioned
concepts, the present invention is drawn to the art of
“communition,” i.e., size reduction per se, for it is in-
tended to perform. and is capable of performing crush-
ing, grinding and pulverizing. The distinct flexibility of
the present device is a direct result of a novel and in-
genious engineering concept which is utilized therein, and
which will be fully explained in the paragraphs that
follow.

Accordingly, it is one of the primary objects of the
present invention to provide apparatus which may be
easily and well adapted for the unit operations of crush-
ing, grinding and pulverizing.

Another object of the present invention is the pro-
vision of comminuting surfaces which are movable rela-
tive to and uniformly with each other to provide a con-
stant agitation upon the material being comminuted and
means whereby forces applied to the material by which
comminution is effected may be varied at will.

A further object of the present invention is to provide
size reduction apparatus in which spaced endless belts
define comminuting surfaces which bear direct upon the
comminutable material to effect the comminution of the
material. ]

A still further object of the present invention is .to
provide size reduction apparatus having means for easily
varying the angle included between two bearing surfaces
to provide the apparatus with the optimum pinch angle
for a given material, feed size, feed rate and comminu-
tion speed. : i
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A still further object of the present invention is to pro-
vide new apparatus for size reduction which has a larger
capacity per unit volume of comminution chamber and
a potentially faster crushing rate than any of the hereto-
fore acceptable devices of the prior art.

A still further object of the present invention is to pro-
vide improved comminution apparatus which is easily
controlied and which' produces a substantially uniform
size of comminuted product.

It is even another object of the present invention to
provide improved apparatus which may be easily and
quickly cleaned and which, if jammed, is adapted to have
any jamming material easily and readily moved without
necessitating costly and time consuming shut down.

A -still further object of the present invention is to
provide apparatus for comminution in which the shear
and compressive forces exerted upon comminutable ma-
terials thereby may be easily and readily varied.

A still further object of the present invention is to
provide improved comminution apparatus in which the
size of the pieces of comminutable material is progres-
sively reduced in a single pass through the apparatus be-
cause of the multiple crushing action effected by the
movable bearing surface belts: of the apparatus. )

A still further object of the present invention is to
provide improved comminuting apparatus utilizing the
forces of two powerful moving bearing surfaces upon
comminutable material which has been positively and
forcibly entrapped therebetween.

These and still other objects are fulfilled in a man-
ner which will become apparent from the following de-
tailed description when read in conjunction with the ac-
companying drawings. ) )

Generally, the concept of the present invention com-
prises the disposition of a pair of endless bearing sur-.
faces having opposed portions movable relative to and
uniformly with one another and in adjustable spatial re-
lationship to-each other which cooperatively coact with
each other for receiving, comminuting and discharging
comminutable material.

In the drawings in which like parts bear like numerals:

Fig. 1 is an isometric view of comminution apparatus
embodying the present invention;

Fig. 1A is an isometric view of the movable end por-
tion of the housing of the apparatus of Fig. 1;

Fig. 2 is a side elevation of comminution apparatus
embodying the present invention; :

Fig. 3 is a partial view in section of the apparatus of
Fig. 2 taken along line III—III of Fig. 2;

Fig. 4 is an end elevation of the apparatus of Fig. 2;

Fig. 5 is a side elevation, partially in cross section of
the apparatus of Fig. 1, taken along line V——V of Fig. 4;

Fig. 6 is a partial view in section taken along the line
VI—VI of Fig. 5;

Fig. 7 is an enlarged view, partially in section with
parts broken away for clarity, of a sprocket wheel, chain
and bearing plates of the present invention; and

_Fig. 8 is a plan view, with paits broken away for
¢larity, showing a bearing plate and chain of Fig. 7.

In the apparatus illustrated in the accompanying draw-

" ing, which has been chosen to exemplify the present in-

6

vention, a housing 11 is mounted upon a base 12. Hous-.
ing 11 comprises two end portions 13, 14 of which one
(for example, end portion 14 in Fig. 1) is movable rela-
tive to base 12 and the other end portion to provide a
feature of the present invention which will become clear-
ly apparent from the paragraphs that follow.

Each end portion comprises a pair of opposed spaced
side portions 15, 16 and an end plate 17 which joins side
portions 15, 16 to complete the end portion, End plate
17 may be secured to side portions 15, 16 by any suit-
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able means such as by detachable fasteners or bolts 18
(shown with respect to side portion 15 in Fig. 4). Side
portions 15, 16 are mounted upstanding from and gen-
erally transverse of base 12 (and preferably generally
normal thereto) and in substantial abutting relationship
therewith. As can be seen frem Fig. 1, when a curved
posterior contour is given side portions 15, 16, end plate
17 further provides a dust cover for the end portion. Of
course, two separate members can be used in lieu of the
single member plate 17 with equal facility.

Of side portions 15, 16, at least one (see side portion
15 in Fig. 4) is removable to permit communication with
the interior of the end portions for reasons which will
become apparent in the. following paragraphs. Thus,
the removal of bolts 18 from an assembled end portion
permits ready communication with the interior of hous-
ing 11.

Fach of the side portions 15, 16 of each of the end
portions 13, 14 further has an integral internal flange 21
(see Figs. 1 and 5) defined thereon. The exact purpose
of flange 21 and the ccoperative coaction it enjoys with
respect to the several elements comprising the present in-
vention will likewise be deferred momentarily to permit
such description in a clearer setting.

Inside of housing 11, a pair of comminution units 22,
23 are mounted in opposed spaced generally converging
relationship to each other. The angle at which the units
converge will be herein described as the pinch angle or in-
cluded angle. Its role will be more fully explored hence-
forth.

Comminution units 22 and 23 are disposed generally
transverse of side portions 15, 16 and cooperate with the
side portions 15, 16 to define an unobstructed and unin-
terrupted comminution chamber 24. It is in the cham-
ber 24 that comminution occurs. For this reason, it is
sometlmes desxrab]e, such as when commmutable feed
material is particularly abrasive, to line chamber 24 with
wear plates 25, which are 1ntegrally secured to side por-
tions 15, 16 by any suitable means, such as by weldments.
Thus abrasive wear is placed on the wear plates 25 rather
than upon the housing 11 itself. This has the further

advantage of permitting the wear plates to be made of

specially high wear resistant materials which ordinarily
would not be used in the fabrication of the complete
housing as a simple matter of economics.

Suitable means, such as hopper 26, are provided for
introducing comminutable material into comminution
chamber 24 for presentation to comminution units 22, 23
for comminution thereby. Likewise, suitable means,
such as gravity drop 27 through base 12, are provided
for withdrawing the comminuted material from chamber
24. Other well known means which will get the “raw”
material into chamber 24 and get the “finished” material
out of chamber 24 may be used with the present invention.

Each of the comminution units 22, 23, as shown, com-
prises a pair of spaced shafts 31, 32 and 33, 34, respec-
tlvely All of the shafts when operatively disposed with-
in housing 11, extend between and through side portions
15, 16 of the housing end portions 13, 14. Though it
is not critical, it is desired that the shafts be substantially
similar in circumferential dimension and that the shafts
be mounted in the substantjally parallel relanonship shown
in Fig. 4 to provide for more uniformity in their coopera-
tive rates of rotation, the reasons for. which will become
clearer as this speCJﬁcatlon proceeds,

To more clearly understand the structure of the com-
minution units 22, 23, unit 22 will be singled out and
freely described. It is. of course understood that com-
minution unit 23 is substantially & mirror image of unit
22 as 111ustrated although it need not, be as shall be. ex-
plained.

As was stated, comminution. unit 22 has a pair of spaced
shafts 31, 32 of which shaft 31 is the shaft illustrated as
uppermost and shaft 32 is the shaft illustrated as the lower
of the two.
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Shaft 31, as indicated, passes through side portions 15,
16 of housing end portion 13 and particularly through
apertures 35, 36 defined in side portions 15, 16, respec-
tively, and into bearings 37, 38. In a similar manner,
shaft 32 passes through apertures 41, 42 defined respec-
tively in side portions 15, 16 and into bearings 43, 44.
Bearings 37, 38, 43, 44 may be of any suitable type such
as the roller type shown,

Fastened adjacent each end of the shafts, for example
shaft 32, are suitable driving means such as sprockets.
As seen in Figs. 5 and 6, sprocket 45 is disposed adjacent
the end of shaft 32 nearest side portion 15 while sprocket
46 is disposed adjacent the end of shaft 32 nearest side
portion 16. Similarly, sprocket 48 is disposed adjacent
the end of shaft 31 nearest side portion 16 while a sec-
ond sprocket, which cannot be seen from the drawing, is
disposed adjacent the end of shaft 31 nearest side portion
15. (Where practicable, odd numerals have been used
to designate the “rear” parts and even numerals have been
used to designate the “front™ parts as may be seen in Figs.
1, 2 and 5.) ‘The various driving means or sprockets are
integrally secured at their respective stations on the shafts
by any suitable means such as by a keyway 51 (in Figs.
7)., a shrink fit 52 (in Fig. 3), etc.

The lowermost shaft of comminution unit 22, ie.,
shaft 32, is mechanically coupled to a suitable power
source means 53 by a suitable coupling means 54 for
responsive operation therewith in a manner to be more
fully described, Because of this relationship, however,
it has been found convenient to refer to the shaft associ-
ated with the power means, e.g., shaft 32 in unit 22, as
the driving shaft and the other shaft, e.g., shaft 31 in unit
22, as the driven or idler shaft.

Comminution unit 22 further comprises an endless
bearing surface or bearing surface belt 57 having a pair
of endless belts such as chains 59, 60 or the like mounted
in generally parallel relationship to each other. Each of
the chains circumscribes and operatively connects the two
drivable means or sprockets which are adjacent 2 common
side portion of housing 11.. Thus, chain 59 circumscribes
and operatively connects sprocket 45 with the sprocket
correspondingly. positioned on shaft 31 while chain 60.
circumsecribes and operatively connects sprocket 46 with
sprocket 48.

Each chain provides means for transmitting motion
from the driving sprockets, i.e., those associated with driv-
ing shaft 32 to the driven sprockets, i.e., these associated
with. driven shaft 31. As shown in Fig. 2, the lower
shaft, or shaft 32 is the driving shaft and the upper shaft
or shaft 31 is the driven shaft. It is understood, of course,
that the described positions of the shafts are relative and
when the exigencies of operation so demand, the power
source means may- be coupled to the “upper shafts which
would then become driving shafts. If is further under-
stood that the driven or idler shaft may be replaced by
other equivalent means for permitting the free move-
ment of endless bearing surface 57 relative to housing
11 for reasons which shall hereinafter be apparent. Thus,
to briefly recapitulate, the actuation of power source
means. 53 transmitted via coupling means 54 causes. driv-
ing shaft: 32, to rotate which by means of a mechanical
coupling. comprising the aforesaid. sprockets and chain
causes the driven or.idler shaft 31 to move (as in Fig. 2).

Endless, bearing suifaces belt 57 further comprises a
movable bearing surface mounted to the chains 59, 60 for
movement therewith. FEach bearing surface belt 57 fur-
ther comprises; a, plurality of treads 62 which may be
mounted upon chains 59, 60 in any suitable manner such
as by sliding tread flange 63 into chain link 64 as shown
in. Fig. 7. (Throughout this  description, those parts of
unit. 23, which correspond to identified parts of unit 22,
for. clarity of views, have been identified with prime num-
bers, e.g., chain 59’ in Figs. 7 and 8).

The treads 62, which come into actual contact with
the comminutable material during operation of this inven-
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tion, may have any of the known crushing surface con-
figurations, such as waffle grid, diagonal grid, corrugated,
etc., impressed upon them for it has been found that the
present invention is not limited to any particular tread sur-
face of configuration.

Comminution unit 22 further comprises an endless idler
belt 66 which circumscribes shafts 31, 32 and is bounded
laterally by chains 59, 60. Idler belt 66 comprises a
plurality of rotatably mounted rollers 67 connected at
their ends by linking means 68 which flexibly seécure each
roller in substantially parallel spaced relationship to each
adjacent roller as is particularly shown in Fig. 6. Thus
treads 62, when in mounted position- to define bearing
surface belt 57, circumscribe the idler belt 66 and ride
thereupon. Idler belt 66 provides antifriction means
whereby treads 62 may ride easily across an adjustable
supporting assembly 69 which will hereafter be more
fully described.

Idler belt 66 provides antifriction means by its par-
ticular characteristic of being intermittently movable with
bearing surface belt 57 while each individual roller 67
continuously rotates upon its rotatable mounting, i.e.,
linking means 68, in much the manner that conventional
roller conveyers operate. It thus becomes apparent that
the antifrictional characteristic of the rotatably mounted
rollers 67 greatly reduces the friction which would other-
wise exist if bearing surface belt 57 were operatively
dragged directly against the substantially rigid surface of
the adjustable supporting assembly 69 disposed adjacent
belt 57. Linking means 68, which are disposed on each
end of roller 67, define the side boundaries of idler belt
66.

Idler belt 66 further enables the forces of comminu-
tion to be readily transferred from the treads 62 to the
adjustable supporting assembly 69 and hence to the hous-
ing 11 in a manser which will be even more fully explored
henceforth. The load is more uniformly distributed and
therefore more easily transferred because of the uniform
ladderlike arrangement which idler belt 66 presents bear-
ing belt 57 for receiving its loads: The extended area
provided by idler belt 66 diminishes unit loads by further
distributing random point loads in more or less “snow-
shoe” fashion.

While idler belt 66 has been chosen to exemplify anti-
friction means which aid in load transfer, the present in-
vention is intended to include such equivalent means as
will obtain substantially the same result.

Comminution unit 22 further comprises, as was previ-

ously stated, an adjustable supporting means assembly
69 (shown particularly in Fig. 5). Assembly 69 is opera-
tively disposed between opposed runs of idler belt 66
between side portions 15, 16 of housing 11. Assembly
69.comprises a supporting shoe 71 and a shoe mounting
plate 72. Supporting shoe 71 is positioned adjacent that
portion of idler belt 66 which is adjacent comminution
chamber 24 in such a manner that idler belt 66 is sand-
wiched between bearing surface belt 57 and supporting
shoe 71. Thus the comminution forces created upon
bearing surface belt 57 and transferred to idler belt 66
are further transferred to supporting shoe 71.
. Supporting shoe 71 may be rigidly secured to shoe
mounting plate 72 by any suitable means such as by bolts
or rivets (not shown). Supporting shoe 71, when in
assembled position is thus interposed between idler belt
66 and shoe mounting plate 72, and the complete as-
sembly is disposed generally transversely of side portions
15, 16 of housing 11.

The unique coaction of bearing surface belt 57 with
supporting shoe 71 gives rise to further advantages the
extent of which have not been completely explored even
at this date. During operation the general contour of
bearing surface belt 57 will be that of supporting shoe
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supporting shoe 71. Thus as research into the various

6

contours of comminution chambers advances, the most
efficient contour of the time can be readily utilized in the
present invention merely by the selection of a support-
ing shoe having the desired contour, B i

Fastener receiving means 73, 74 are provided in each
end of and are defined by mounting plate 72 generally
normal to the planes described by side portions 15, 16.
Side portions 15, 16 of end portion 13 which houses com-
minution unit 22 are provided with openings, such as
openings 75, 76 in side portion 16, which, when in register
with the fastener receiving means 73, 74 permit the in-
sertion of suitable fasteners, such as bolts 77, through
the openings 75, 76 into the fastener receiving means 73,
74. . Thus mounting plate 72 may be rigidly and de-
tachably secured to housing 11. Similar openings 75a,
76a are of course provided in side portion 15 for register
with similar fastener receiving means defined in the other
side of mounting plate 72 and cooperating with similar
detachable fasteners to.similarly detachably secure the
other side of mounting plate 72 to housing 11.

Mounting plate 72 further comprises a depending por-
tion 81 having an orifice 82 defined therethrough for re-
ceiving and circumscribing a portion of shaft 32. De-
pending portion 81 assists in reinforcing supporting shoe
71 and hence bearing surface belt 57 by providing ‘a
greater mass in the most constricted portion of chamber
24 and aids in the transmission of comminution forces re-
sulting therein. Depending portion 81 further cooperates
with bearing surface belt 57 by guiding idler belt 66 as it
passes from one of its runs to the other.

It has been found that by defining openings 75, 76, and
the corresponding openings in the rear of mounting plate
72, so they are substantially arcuate as shown in the
drawing, adjustability is provided mounting plate 72 so
that supporting assembly 69 can be positioned with re-
spect to the peculiar characteristics of the particular sub-~
stance to be comminuted, Where the ability to com-
minute a variety of substances is not an operating factor,
obviously the openings as well as other openings which
have been or will be herein defined for adjustment pur-
poses can be defined in terms of the single operation and
circular openings will be adequate. )

Supporting means assembly 69 further comprises an
idler belt guide plate 83 (this member is shown with
respect to comminution unit 23 in order to eliminate con-
gestion from the drawing of unit 22) which maintains
the idler belt (indicated by number 66’ in unit 23) in
spaced relationship to the driven or idler shaft 33 (which
corresponds, of course, to shaft 31 in unit 22) and routes
the upper transverse portion of the idler belt 66’ in its
change of linear direction during rotation. As particu-
larly shown in Fig. 5, guide plate 83 is arcuate and is dis-
posed more or less concentrically of and partially circum-
scribes shaft 33. One end of guide plate 83 is secured to
the uppermost end of .the supporting shoe (indicated as
number 71’ in unit 23) by any suitable means such as by
weldments 84.

As previously stated, similar construction is present in
both unit 22 and unit 23 as shown so that unit 23 will
not be further described in detail. Units 22 and 23 are
further substantially identical in operation, having like
parts performing like functions and being only in reflected
relationship to each other, an understanding of the fore-
going description of the mechanism of comminuting unit
22 renders it unnecessary to further describe the mech-
anism of unit 23,

In the previously described relationship of shafts 31,
32, 33, 34 to housing 11, further discussion of the bear-
ings by which the shafts are supported for rotation was
intentionally deferred becuse of a second relationship
which each of the bearings enjoy. As the reader will re-
call, each shaft is mounted for rotation in a pair of suit-

. able shaft bearings, such as bearings 37, 38 and 43, 44 of

75

shafts 31 and 32, respectively. These bearings perform
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their conventional function of diminishing antirotational
friction and, as will be recalled, may be of any suitable.
type such as the ball bearing shown.

These bearings are further adapted to perform an ad-
ditional fumction. Referring to Figs. 1 and 2 and con-
sidering bearing 38 of shaft 31 in comminution units 22
as typical, bearing 38 is adapted to fit in-sliding. engage-
ment with and between a pair of parallel tracks 85, 86
which are secured to side portion 16 of housing 11, In-
terposed between tracks 85, 86 and secured thereto in
generally normal relationship therewith-is a rigid cross
bar member 87 having a threaded aperture. 88 defined
therein. Threaded throngh: aperture ‘88 of member 87
and suitably secured to bearing 38 is a suitable adjust-
ment means such as threaded bolt 89, Thus by turning
bolt 89; the spatial displacement between bearing 38 and
member 87 is varied by riding bearing: 38 on tracks 85,
86. Bolt 89 may be further locked to fix a desired dis-
placement between: bearing. 38 and member 87 by utiliz-
ing suitable locking means such as lock nuts 90 although
under normal conditions, the interaction of the threads
defined in aperture 88 and on bolt 89 should sufficiently
restrain involuntary movement of the bolt 89. The as-
sembly comprising the pair of tracks, cross piece, adapted
bearing and adjusting means as described or any sub-
stantial equivalent thereof will be hereinafter called an
“adjustment assembly” although such assemblies. are
sometimes known to the art as “take-up bearings.”

Comminution unit 22 employs four adjustment as-
semblies in the embodiment illustrated in the drawing as
particularly in Figs. 2 and 3. The typical assembly de-
scribed 2s associated with one end of shaft 31 and in-
cluding bearing 38 will be hereinafter referred to as as-
sembly 93. A second assembly 94 is also associated with
the other end of shaft 31 and contains bearing 37. Like-
wise similar assemblies 95, 96 are associated with bear-
ings 43, 44, respectively, which bearings, as previously
explained, mount shaft 32 for rotation.

Assemblies 93 and 94 associated with the upper or
idler shaft 31 are disposed transversely of the axis de-
fined in comminution unit 22 by interconnecting the cen-
ters of rotation of shafts 31, 32. Assemblies 95 and
96 associated with the lower or driving shaft 32 differ in
their location relative to- umit 22 in that they are dis-
posed along the aforementioned axis.

Assemblies 93, 94 can be adjusted to increase or de-
crease the angle defined by the aforementioned axis with
the vertical by moving shaft 31 transversely of the de-
fined axis, thus increasing or decreasing the inclination of
bearing surface belt 57. And assemblies 95, 96 by ap-
propriate adjustment, can increase Or decrease the spatial
displzcement between shafts 31 and 32 by moving shaft
32 along the aforementioned. defined axis, thus increasing
or decreasing the spacing: between the driving means. or
sprockets (of which sprockets 46 and 48 are typical)
mounted to the shafts thus varying the tension in the
chains (of which chain 69 is typical) and therefore vary-
ing the rigidity or “tension” of bearing surface belt 57.
The concept of “tension” is used herein with respect to
the bearing surface belt. More accurately speaking it
is. only the chains of the: belt which are tensicnable. and
capable of: being: made taut: since, as was explained, the
treads- are independently mounted to the chains.

Consider for a moment the effect of assemblies 93, 84
when comminution unit 22 is mounted in spaced opposed
relationship to similar comminution unit 23. As will be
seen in Fig. 5, bearing surface belt 57 of unit 22 and bear-
ing surface belt 57’ of unit 23 generally converge toward
one apother to define an included angle which is sub-
stantially equal to the angle defined by projecting the
tangent of the belts to a point of intersection. This is
the angle of operation or pinch angle of the apparatus of
the present invention and can be set for a given operation
by adjusting the relative displacement between. the idler
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shafts of the respective units by the adjustment assemblies
just described.

Thus hoth the angle of inclination of the bearing sur-
face belts 57, 57’ of the respective comminution units
22, 23 and the pinch angle of the apparatus are adjustable
in response to the adjustment. asssmblies associated with
upper shafts 31, 33, respectively, .and the tension in the
respective belts is variable in response to the adjustment
assemblies associated with lower shafts 32, 34 respectively.

Returning to unit 22, when the desired angle of inclina-
tion has been selected and set, mounting plate 72 may be
more or less. beefed up by suppert means, such as the plu-
rality of shim plates 98, inserted between mounting plate
72 and flange 21. The number of shim plates 98 required
is determined by the number necessary to provide firm
support for mounting plate 72 between it and internal
flange 21 to support shoe 71 against housing 11. (In Fig.
5 for example, three such plates are shown.) To put it
another way, shim plates 98 take up. the changes in the
pinch angle resulting from the-aforementioned adjustment
thereof and adjust and support the position of shoe 71
relative to bearing surface 57. Shim plates 98 may be
extended completely across the housing if desired. How-
ever, it appears desirable that they be smaller in width
and particularly of a width that will readily slip into the
housing 11 and between flange 21 and mounting plate
72, without causing disassembly of the apparatus. The
plates will extend, of course, substantially the complete
Inegth of mounting plate 72, to assure a lower unit force
distribution, i.e.; pounds load per square inch of support-
ing area.. Of course, in operations where the unit force
distribution is not a material factor, intermittent plugs can
obviously serve equally: well.

Support means, such as the aforesaid shim plates 98,
thus inserted between the side portions 15, 16 of the hous-
ing 11 and the shoe mounting plate 72 reinforce the
mounting plate 72, by taking load from bolts 77 and com-
pensate shoe 71 for the variation of inclination in bear-
ing surface belt 57 in response to angle adjustment as-
semblies 93, 94. Alternative support means found to be
suitable comprise a single adjustable shim plate which
may be inserted between mounting plate 72 and flanges
21 which may be actuated and supported by a screw; hy-
draulic means or any other suitable adjustable support
with equally satisfactory results. The type of reinforce-
ment and the support means utilized is, of course, de-
pendent upon the exigencies of operation and to a large
extent reflective of the characteristics of the particular
comminutable material being fed to the apparatus.

Discussion of the lateral movement of housing end
portion 14 relative to housing end portion 13 which may,
result from the introduction of noncomminutable foreign
matter into comminution chamber 24 was previously de-
ferred. As can be seen in Figs. 1 and 2, lateral biasing
means 101 are mounted to the apparatus adjacent side
portion 6. Similar biasing means 102 are likewise
mounted to the apparatus adjacent side portion 15 as can
be seen in Fig. 4.

Each biasing means, for which means 101 will be de-
scribed as typical, resiliently connects end portion 13 to
end portion 14 and comprises connecting means 103, re-
coil means 104, stationary securing means 105, guide
means 106, stop means 107 and adjustable locking means
108.

In the illustrated embodiment, stationary securing
means 105 is integrally formed with or mounted to side
portion 16 of end portion 14 and adapted to connecting
means 163 in any suitable manner such as by having a
threaded aperture 111 for receiving and holding a thread-
ed end portion 112 of a suitable connecting means such
as bolt 103.

Adjacent stationary securing means 105 is disposed
guide means 106 which is integrally formed with or
mounted to side portion 16 of end portion 13.and bas an
aperture 113 defined therein in substantial register with

!
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aperture 111 of stationary securing means 105. Aperture
113 is adapted to receive and circumscribe a portion of
connecting means 103 and generally guide it during recoil
in a manner which will become apparent.

When connecting means 103 has been passed through

aperture 113 of guide means 166 and secured to end por-
tion 14 of housing 11 by suitable means such as by screw-
ing threaded end portion 112 into threaded aperture 111
of stationary securing means 105, suitable recoil means,
such as spring 104 is then disposed about a portion of
connecting means 103 adjacent guide means 106 and in
abutting relationship thereto. When recoil means 104 is
in position, a suitable independent stop means, such as
washer 107 having an aperture 114 defined therein for
circumscribing connecting means 103, is placed on con-
necting means 103 abutting recoil means 104,
- An adjustable locking means, such as lock nut 108
having a threaded aperture 115 defined therein for re-
ceiving and circumscribing threaded end portion 116 of
connecting means 103, is positioned on and circumscribes
connecting means 103 adjacent and abutting stop means
107 to lock recoil means 104 in a relatively compressed
position. Locking means 108 is of a dimension suffi-
ciently larger than aperture 114 of stop means 107 to
prevent the passage of locking means 108 through aper-
ture 114.

In the illustrated embodiment, adjustable locking means
108 has a plurality of notches 117 defined on the outer pe-
riphery thereof for cooperation with lock bar 118, which is
pivotably connected to stop means 107 by suitable means
such as pin 119, to prevent locking means 108 from mov-
ing relative to connecting means 103 once it has been po-
sitioned. Stop means 107 is of any suitable shape such
as rectangular which will not clear base 12 for rotation
in response to torsion induced in locking means 108 by
connecting means 103. Thus stop means 107 is free for
movement longitudinally with connecting means 103 but
is restrained from rotational movement relative to con-
necting means 103. Stop means 107 further cooperates
with recoil means 164 to hold adjustable locking means
108 stationary relative to stop means 107 when lock bar
118 is disposed within one of the plurahty of notches 116
(see Fig. 4). Any given compression can be established
in recoil means 164 simply by adjusting locking means
108 so that for a given material a given break away force,
i.e., the force at which the comminution units will be re-
pelled, can be readily established. Thus in operation
when noncomminutable foreign matter causes end por-
tions 13, 14 to be repelled from each other, recoil means
104 is resistively compressed. When the obstruction has
passed through the apparatus, recoil means 194, no longer
being held in severe compression, returns to its original
posmon

While a particular biasing means has been here de-
scribed, the present invention is not intended to be so
limited. Any suitable structure which provides substan-
tially equivalent means for permitting instantaneous ex-
pansion of comminution chamber 24 by floating the mov-
able comminution unit (for descriptive purposes com-
minution unit 23 has been depicted as movable, although
either may be) away from the stationary unit and then
recoils the movable comminution unit to its original posi-

.tion is equally suitable.

Thus relative positioning of end portien 13 to end
portion 14 is maintained by biasing means 161, 102.

" When, because of the aforementioned operating causes,

end portions 13, 14 are repelled from each other, end
portion 14 rides base 12 by means of a groove 123 de-
fined in and by side portions 15, 16 and a flange or tongue
124 defined in and by base 12 in complementary relation-
ship to groove 123 as particularly shown in Figs. 1 and 4.

Suitable spacer means, such as spacer plates 125 may
be inserted between the abutting surfaces of end portions
13, 14 in any suitable manner to vary and fix the mini-
mum opening in discharge means 27 and to define a pre-
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determined spaced relationship betwéen end portions-13;
14,  One such manner of mstalhng the spacer plates in-
cludes defining an aperture 126 in spacer plates 125, slid-
ing them over bolt 103 between stationary securing means
105 and guide means 106. Thus spacer plates 125 will
be retained in position even when end portions 13, 14
have been compressively repeiled from each other by the
presence of noncomminutable foreign matter in comminu-
tion chamber 24. Spacer plates 125 permit the establish-
ment of a predetermined displacement between bearing
surface belts 57, 57’ adjacent the discharge means or
opening 27 shown at the lower end of chamber 24 in Fig.
2. Thus a control of the discharge size of the com-
minuted material is readily effected and easily varied by
the amount of restriction established in discharge means
27 by spacer plates 125.

Mechanical movement of the comminution units, of
which unit 22 will be continued as typical, is provided,
as previously mentioned by a suitable power source means
53 and coupling means 54. Power source means 53,
having been chosen merely to exemplify a suitable ar-
rangement, comprises a. motor 131 having an extended
motor shaft 132 upon which is integrally secured a first
sheave 133 by any suitable means such as shrunk fitting.
To insure stability of motor 131, motor 131 is mounted
by its ears 134 to motor table 135 with adjustable bolts
136 which further provides for movement of motor 131
and sheave 133 relative to motor table 135.

Typical coupling means 54 comprises a sheave 137
similar to sheave 133, of appropriate radius to provide
a desired mechanical ratio between it and sheave 133,
which is secured to shaft 32 in a manner similar to that
by which sheave 133 is secured to motor shaft 132. (By
varying the mechanical ratio between  the respective
sheaves, it is possible to alter the speed at which shaft
32 moves in response to the power source means 53 in
the conventional manner.) Stretched or otherwise dis-
posed between sheave 133 and sheave 137 is a suitable
motion transmitter such as V-belt 138. Varying degiees
of tension are provided in V-belt 138 by the aforemen-
tioned provision of movement of motor 131 and sheave
133 relative to motor table 135. Since motor table 135
is stationary relative to sheave 137 and shaft 32, motor
131 is likewise movable relative to sheave 137 and shaft
32,

As thus described, power source means 53 provides
power for shaft 32 via coupling means 54 and more par-
ticularly for unit 22. It is understood that coupling
means 54 may be omitted and power source means 53
and particular motor 131 attached directly to the dr1vmg
shaft 32 with equally satisfactory results.

A similar power source means 53’ may also be con-
nected to shaft 34 of unit 23 thus providing separate -
drives for each of the units. .

If desired, the power source means may be connected:
directly to the shaft and the coupling means eliminated.
Also, if desired, a single power source means may be
used to actuate both units of the apparatus. But to be.
as effective as the embodiment shown, the single power.
source means may necessitate an increase in the number.
and variety of sizes of sheaves and motion transmitters
over those required by the described embodiment since
it is desirable, even when a single means is used, to in-
clude means for actuating the endless bearing belts 57,
57 relative to each other including reversing the direc-
tion of rotation of at least one of the units. Suitable
means for effecting the desired control with a single power
source means could be effected by interposing a reversing
clutch and a gear box between the motor and the ﬁrst
sheave in a conventional manner.

The two variable speed reversible motors as shown in’
Fig. 2 are preferred in the illustrated embodiment be+
cause they will enable the speed and direction -of :the:
units to be synchronized and otherwise varied .at: will:
without requiring the device to be shit down. However,
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it is not our intention to be limited to that particular
power sysem. Rather, any power source means which
provides both uniform and relative movement of the bear-
ing surface belts so that the shear and compressive forces
effected by the belts can be readily varied for particular
feed rates and reduction ratios are equally well within
the intended scope of this invention.

Thus, by means of the described structure or its equiva-
lent, driving shafts 32 and 34 are driven by power source
means 53, 53’ respectively and, by virtue of their co-
operative interaction with shafts 32, 34 as previously de-
scribed, bearing surface belts 57, 57° respectively are
motivated in response thereto.

Before commencing the actual comminution opera-
tion, certain adjustments are possible to adapt the ap-
paratus more perfectly to the material being handled.

The discharge size of the comminuted material is regu-
lated to a. certain degree by the discharge opening de-
fined. by the spatial displacement of the units themselves.
Thus, by the insertion of a proper number of spacer
plates 125 between housing end portions 13, 14, and the
tightening of biasing means 101, 102, this adjustment is
effected.

The rate of flow of the comminutable material through
the apparatus is regulated to a certain degree by the angle
of inclination or pinch angle defined by units 22, 23 with
respect to the central vertical axis of crushing chamber
24. Thus by adjusting the relative positions of shafts 31
and 33 with their appropriate adjustment assemblies, in
the manner herein described, the desired pinch angle for
comminution chamber 24 is established.

The firmness of the bearing surface belts in the present
invention. is indicative of chain tension and more basi-
cally of the displacement between the axis of rotation of
the. two shafts in a comminution unit. Thus the tension
in bearing surface belts 57, 57, and more specifically in
the chains of the belt, can be set to any desired amount
by manipulating their appropriate adjustment assemblies
in the manner previously described.

When the various adjustments are established as de-
sired; comminutable material may be introduced into hop-
per 26 from whence it passes to chamber 24. In the
chamber 24, bearing surface belts 57, 57" are adapted to
move with and relative to one another by control of the
power source means 53, 53°. Thus in the embodiment
described as typical, actuation of motor 131 causes the
rotation of motor shaft 132 and the first sheave 133
which in turn actuates motion transmitter 138 and second
sheave 137. Second sheave 137 being integrally secured
to shaft 32, causes shaft 32 to move. The movement of
shaft 32 is further reflected by the movement of sprockets
45, 46 which in turn actuate chains 59, 64 which in turn
cause sprocket 48 and a second sprocket not seen in the
drawing to move which in turn cause shaft 3% to rotate
with the resultant movement of bearing surface 57.

The comminutable material introduced through hopper
26 is immediately met by movable bearing surfaces 57,
57’ which by cooperative coaction comminute the material
and force it to the discharge means 27. Of course as
shown, material is primarily motivated through the appa-
ratus. by the natural phenomenon of gravity although it
may be further assisted in its movement by the movement
of the bearing surface belts. During the operation, the
bearing surfaces can be moved at the same speed or at
different speeds in the same or in different directions de-
pending on the forces that are desired upon the material.
Or as an alternative embodiment, one bearing surface
could- be maintained stationary and its movable parts
thereby eliminated.

The comminution is effected in comminution chamber
24 in which it is comminuted by the forces of shear attri-
tion by: friction, compression and: dynamic impact which
originate. with the movement of bearing surface belts
57, 57°. Because of the aforedescribed positioning of
the comminution units, multiple breaking is: effected: dur-
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12
ing comminution which achieves the progressive size re-
duction of the feed material during a single pass through
the apparatus.

Further, if in the comminution of extremely fine par-
ticles, the device becomes “jammed” or “clogged,” this
condition can be readily alleviated by simply reversing
the direction of rotation of a bearing surface by exercis-
ing the motor control. This effects a reverse throw on
the material and breaks the jam.

The apparatus can be readily adapted to various phases
and types of material through the adjustment of the ad-
justing means and the biasing means. The speed and di-
rection of the individual bearing surfaces are controlled
by regulating the speed and direction of the movement
transmitted from the power source means.

Having thus described the structure of am apparatus
embodying the present invention and its operation, it is
understood that the apparatus is so described only to ex-
emplify the invention and not to limit it. Such modifica-
tions as may readily occur to one skilled in the art are
intended to be included herein, the present invention be-
ing limited only by the scope of the appended claims.

What is claimed is:

1. Comminution apparatus-comprising in combination:
a housing having first and second end portions movable
relative to each other; a pair of spaced endless moving
bearing surfaces disposed one within each one of said
housing end portions and cooperating therewith to define
an unobstructed comminution chamber extending. verti-
cally therethrough; biasing means operatively associated
with said end portions for resiliently maintaining said
portions in a predetermined spaced relationship to each
other; means associated with said chamber for presenting
comminutable material to-said bearing surfaces for com-
minution thereby; adjusting means associated with said
surfaces for varying the angular relationship therebe-
tween while said biasing means maintain said lower por-
tions in said predetermined spaced relationship to each
other; and means associated with said chamber for with-
drawing comminuted material from said chamber.

2. Comminution apparatus comprising in combination:
a base; a housing mounted upon said base and having
a first and second set of opposed side wall portions ex-
tending transversely of said base, said first set of opposed
side wall portions coacting with a first end portion to de-
fine a first end sectiom, said second set of opposed side
wall portions coacting with a second end portion to de-
fine a second end section, said first and second end
sections being movable relative to each other, longitudi-
nally of said base; a pair of spaced movable endless bear«
ing surface belts interposed one between each set of said
side portions ad cooperating therewith to define an un-
obstrucied comminution chamber having throat means
at one end thereof; means operatively associated with
said bearing surface belts for varying the volume of said
chamber while maintaining substantially uniform the
dimensions of said throat means; means associdted with
said chamber for introducing comminutable material into
said chamber for comminution by forces originating with
said movement of said belts; and means associated with
said chamber for discharging said comminuted material
therefrom.

3. Comminution apparatus comprising in combination:
a base; a housing mounted upon said base and having
a first and second set of opposed side portions extending
transversely thereof and movable relative to each other
longitudinally therewith; a pair of movable endless bearing
surface belts mounted in opposed spaced relationship to
each other one each intermediate each one of said sets
of opposed side portions and coacting therewith to define
an uninterrupted comminution chamber, each of said
belts having a pair of endless chains mounted for move-
ment-in spaced relationship to each other, each of said
chains having portions corresponding to portions of the
other of said. chains, each of said belts further having
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& plurality of tread plates connecting the corresponding
portions of said chains and cooperating with said chains
to provide a substantially continuous bearing surface for
movement with said chains; means associated with said
belts for obtaining a preselected spaced relationship of
said belts to each other; means associated with said belts
for maintaining the obtained preselected spaced relation-
ship of said belts to-each other; means for introducing
comminutable material into said chamber; means opera-
tively associated with said movable bearing surface belts
for actuating said movable bearing surface belts to com-
minute said comminutable material in said chamber; and
means for discharging said comminuted material from
said chamber.

4. Comminution apparatus comprising in combina-
tion: a base; a housing mounted upon said base and hav-
ing a first and second set of opposed side portions ex-
tending upwardly therefrom and movable relative to
€ach other longitudinally thereof; power source means;
a pair of movable endless bearing surface assemblies
mounted in opposed spaced relationship to each other,
one being interposed between each of said sets of side
portions and cooperating therewith to define an uninter-
rupted comminution chamber, each of said assemblies
comprising a plurality of driving means, a pair of sub-
stantially parallel shafts disposed in spaced relationship
to each other, each of said shafts having first and second
like end portions, each of said shafts having at least one
of said driving means mounted integrally thereto ad-
jacent each end thereof, a first and second endless chain,
said first chain circumscribing and operatively connect-
ing said driving means- disposed upon said shafts ad-
jacent said first like end portions thereof and said sec-
ond chain circumscribing and operatively connecting
said driving means disposed upon said shafts adjacent
said second like end portions thereof, said chains and
said driving means cooperatively coacting for transmit-
ting motion from one of said shafts to the other thereof,
a plurality of bearing tread plates mounted to said chains
transversely thereof and for movement therewith, said
treads and said chains cooperatively coacting to define
an endless bearing surface; a coupling means opera-
tively connecting said power source means to said mov-
able bearing surface assemblies for moving said as-
semblies in response to said power source means; means
operatively associated with said bearing surface as-
semblies for controlling the spaced displacement there-
between; means for introducing comminutable material
into said chamber for comminution by cocperative inter-
action of said assemblies; and means for discharging
comminuted material from said chamber.

5. Comminution apparatus’ comprising in ‘combina-
tion: a base; a housing mounted upon said base having
first and second end portions movable relative to each
other, at least one of said end portions being further
movable relative to said base; biasing means tending to
maintain said end portions substantially immobile rela-
tive to each other and to said base; a pair of endless
bearing surface belts, one each being operatively mount-
ed for supported movement in each of said end portions
and in spaced opposed substantially converging relation-
ship to each other, said belts cooperating with said end
portions to define a comminution chamber; power source
means operatively associated with said belts for moving
said belts in response thereto; means for introducing
comminutable material into said chamber for comminu-
tion by the cooperative interaction of said moving belts;
and means for discharging comminuted material from
said chamber.

6. Comminution apparatus comprising: a base, a hous-
ing mounted upon said base and having first and.second
end portions mounted upon said base, said first end por-
tion being movable relative to said base and said second
end . portion through a minimum to maximum linear dis-
placement range; spacer means interposed between said
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first and said second end portions to fix said minimum’
displacement between said first and said second end por-
tions; biasing means operatively associated with said
first and said second end portions for defining said maxi-
mum linear displacement between said end portions and
for recoiling said first portion from a linear displacement
greater than said minimum displacement but not more
than said maximum linear displacement to said mini-
mum linear displacement; a pair of spaced opposed mov-
able generally converging bearing surfaces of variable
tension operatively mounted within said housing to de-
fine an included angle therebetween, one of said bearing
surfaces being disposed within said first end portion for
movement therewith, the other of said bearing surfaces
being disposed within said second end portion, each
of said bearing surfaces cooperating with said end por-
tions to define an unobstructed comminution chamber;
power source means; coupling means operatively inter-
posed between said power source means and said bear-
ing surfaces for mechanically coupling said power source
means to said bearing surfaces to actuate said bearing
surfaces in response to said power source means; first
adjustment means operatively associated with said bear-
ing surfaces for varying the tension in said bearing sur-
faces; second adjustment means operatively associated
with said bearing surfaces for varying the included angle
defined by said bearing surfaces; a pair of supporting
assemblies disposed within said housing, one beirig mount-
ed in each of said end portions adjacent said- bearing
surface for receiving comminution forces from said bear-
ing surface and transferring comminution forces to said
housing; a pair of internal flanges disposed within each
of said end portions integrally mounted thereto adjacent
each of said supporting assemblies for receiving com=
minution forces from said bearing surfaces; shim means
interposed between said mounting plate and said flange
for adjusting said supporting plate and receiving com-
minution forces from said mounting plate and transmit-
ting comminution forces to said flange; means for intro-
ducing comminutable material into said comminution
chamber for comminution by said movable bearing sur-
faces; and means for discharging comminuted material
from said comminution chamber.

7. Comminution apparatus comprising: a base; a hous-
ing mounted upon said base and having first and second
end portions mounted upon said base in a predetermined
spaced relationship to each other; spacer means inter-
posed between said first and said second end portions. to
fix said predetermined spaced relationship between said
first and said second end portions; a pair of spaced op-
posed movable generally converging bearing surfaces. of
variable tension operatively mounted within said hous-
ing, one of said bearing surfaces being disposed within
said first end portion and the other of said bearing sur-
faces being disposed within said second end portion, said
bearing surfaces cooperating with said end portions to
define an unobstructed comminution chamber; power
source means; coupling means -operatively interposed be-
tween said power source means and said bearing: sur-
faces for mechanically coupling said power source means
to said bearing surfaces to actuate said bearing surfaces
in response to said power source means; first adjustment
means operatively associated with said bearing surfaces
for varying the tension in said bearing surfaces; second
adjustment means operatively associated with said-bear-
ing surfaces for varying the angle included between said
bearing surfaces by the convergence thereof; a pair of
supporting assemblies disposed within said housing, one
being mounted in each of said end portions adjacent
said bearing surface for receiving comminution forces
from said bearing surface and tramsferring comminu-
tion forces to said housing; a pair of internal flanges dis-.
posed within each of said end portions and integrally
mounted thereto adjacent each of said supporting: as-
semblies  for receiving -commiinution forces -from -said
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bearing surface; shim means interposed between said
supporting assemblies and said fianges for receiving com-
minution forces from said supporting assemblies and
transmitting comminution forces to said flange and for
adjusting the position of said supporting assemblies rela-
tive to said bearing surfaces; medns for introducing com-
minutable material into said comminution chamber for
comminution by the cooperative interaction of said mov-
able bearing surfaces; and means for discharging com-
minuted material from said comminution chamber.

8. Comminution apparatus comprising: a base; a hous-
ing mounted upon said bas¢ and having a pair of opposed
spaced side portions extending generally transversely of
said base; a pair of bearing surfaces of variable tension
operatively mounted within said housing generally trans-
versely of said side portions ard in spaced opposed gen-
erally converging relationship to each other, at least one
of said belts being adapted for revolving movement rela-
tive to said housing, said bearing surfaces cooperating
with said side portions to define an unobstructed com-
minution chamber; spacer means interposed between said
bearing surfaces to define the spaced relationship between
said surfaces; power source means; coupling means for
mechanically coupling said power source means to said
movable bearing surface to actuate said movable bearing
surface in response to said power source means; first
adjustment means operatively associated with said mov-
able bearing surface for varying the tension therein; sec-
ond adjustment means operatively associated with said
bearing surfaces for varying the angle included therebe-
tween defined by the convergence thereof; a pair of sup-
porting assemblies disposed within said housing in spaced
relationship to each other, one being mounted adjacent
each of said bearing surfaces and remote of said comminu-
tion chamber, said supporting assemblies being for re-
ceiving comminution forces from said bearing surfaces
and transmitting comminution forces to said housing; a
pair of internal flanges integrally associated with each
said side portions of said housing adjacent each of said
supporting assemblies for respectively receiving com-
minution forces from each of said bearing surfaces; shim
means interposed between said supporting assemblies and
said flanges for receiving comminution forces from said
supporting assemblies, transmitting comminution forces
to said flange and adjusting the position of said support-
ing assemblies relative to said bearing surfaces; means
for introducing comminutable material into said com-
minution chamber for comminution by the cooperative
interaction of said movable bearing surfaces; and means
for discharging comminuted material from said comminu-
tion chamber.

9, Comminution apparatus comprising: a base; a hous-
ing mounted upon said base and having a pair of opposed
spaced side portions extending generally transversely of
said base, each of said side portions having a pair of
spaced internal flanges integrally associated therewith for
receiving comminution forces; a pair of movable bearing
surfaces operatively mounted within said housing ad-
jacent said flanges generally transversely of said side
portions and in spaced opposed generally converging
angular relationship to each. other; said bearing surfaces
cooperating with said side portions to define a com-
minution chamber; power source means; coupling means
for coupling said power source means to said bearing
surfaces to actuate said bearing surfaces in response to
said power source means; adjustment means operatively
associated with said bearing surfaces for varying the angle
of the generally converging angular relationship of said
surfaces to- each. other; a pair of supporting assemblies
disposed within said housing in spaced relationship to
each other, one supporting assembly being. mounted ad-
jacent each of said bearing surfaces and interposed be-
tween said bearing surfaces and its adjacent flanges for
receiving comminution. forces from said bearing sur-
faces and transferring comminution forces to said flanges;
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means for introducing comminutable material into said
comminution chamber for comminution by said movablé
bearing surfaces; and means for discharging comminuted
material from said comminution chamber.

10. Comminution apparatus comprising: a base; a
housing mounted upon said base and having a first and
second set of opposed spaced side portions extending
generally transversely of said base and movable relative
to each other thereupon; a pair of drivable bedring sur-
faces operatively disposed within said housing trans-
versely of said side portions and in spaced opposed regis:
tered relationship to each other, said bearing surfaces
being mounted one intermedidte each of said sets of said
side portions and cooperating therewith to define a com-
minution chamber; power source means operatively as-
sociated with said drivable bearing surfaces for driving
said bearing surfaces; a pair of supporting assemblies' dis-
posed within said housing in spaced relationship to éach
other, one supporting assembly being mounted between
said side portions of each of said sets adjacent each of said
bearing surfaces for receiving comminution forces from
said bearing surfaces and for transmitting said corminu-
tion forces to said housing; means for introducing com-
minutable material into said comminution chambér for
comminution by said movable bedring surfaces; and
means for discharging comminuted material from said
comminution chamber.

11. Comminution apparatus comprising in combina-
tion: a housing having a plurality of flange members ex-
tending inwardly therefrom; a pair of spaced endless
movable bearing surface assemblies carried by said flange
members within said housing and cooperating therewith
to define an unobstructed comminution chamber, each
of said bearing surface assemblies comprising an endless
idler roller belt having two side boundaries, a pair of
endless clhiaing mounted in generally parallel relationship
to each other one adjacent each of said side boundaries
of said idler roller belt, a plurality of tread plates con-
nected between said chains geperally transversely thereof,
said treads and said chains cooperatively defining a sub-
stantially continuous bearing surface belt which circum-
scribes and is adjacent of said idler roller belt, power
source means, means for connecting said chains and said
power source means for moving said bearing surface in
response to said power source means “whereupon the
forces of comminution from said surfaces are trams-
mitted to said housing through said flange members;
means for feeding comminutable material into said cham-
ber for comminution therein by said movable bearing sur-
faces; and means for withdrawing comminuted material
from said chamber. L

12. Comminution apparatus comprising in combina-
tion: a housing, a pair of spaced endless movable bear-
ing surface assemblies disposed within said housing and
cooperating therewith to define an unobstructed com-
minution chamber, each of said bearing surface assem-
blies comprising support means, an endless idler roller
belt reeved about said support means, a plurality of tread
plates mounted in circumscribing relationship t6 said
support means freely resting upon said roller belt dnd
defining a substantially continuous bearing surface, power
source means, and means for connecting said bearing sur-
face and said power source means for moving sdid bear-
ing surface in respomse to said power source ineans;
means for feeding comminutable material into said cham-
Ber for comminution therein by said bearing surfaces;
flange means extending inwardly frony said housing and
engaging said support medns to receive forces from said
surface via said roller belt and said support means and
transmit same to said housing, and means for withdraw-
ing comminuted material from said c¢hamber.

13 Comminution apparatus comprising in combina-
tion: a housing having a plurality of flange members ex-
tending inwardly theréfrom; a pair of spaced endless
movable bedring surface assemblies disposed in converg-
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ing registered relationship to each other within said hous-
ing and cooperating therewith to define an unobstructed
comminution chamber haviig a discharge opening of
preselected dimension adjacent the bottom thereof, said
assemblies including means for varying the angle of
convergence therebetween while maintaining said pre-
selected dimension substantially constant, each of said
bearing surface assemblies including support means hav-
ing a portion of preselected contour and engaging said
flange members in force transmitting relationship thereto,
an endless idler roller belt reeved about said support
means and conforming to said portion having said pre-
selected contour, a plurality of iread plates mounted in
circumscribing relationship to said support means freely
resting upon said roller belt for movement relative there-
to and defining a substantially continuous bearing surface,
power source means, and means for drivingly connecting
said bearing surface to said power source means for
moving said bearing surface in response to said power
source means; means for feeding comminutable material
into said chamber for comminution therein by said bear-
ing surfaces whereupon forces created thereby are trans-
mitted via said roller belt and said support means through
said flange members to said housing; and means for with-
drawing comminuted material from said chamber.

14. Comminution apparatus comprising in combina-
tion: a base; a housing mounted upon said base and
having first and second end portions mounted upon said
base, said first end portion being movable relative to said
base and said second end portion through a preselected
minimum to maximum linear displacement range; a pair
of spaced moving endless bearing surfaces disposed one
within each of said end portions of said housing and co-
operating therewith to define an unobstructed upwardly
diverging comminution chamber therebetween; means
superposed to said chamber for dropping comminutable
material thereinto for comminution therein by said mov-
ing bearing surfaces; means associated with said cham-
ber for varying the angle of divergence defined inter-
mediate of and by said surfaces while maintaining the
lower edges thereof in a predetermined spatial relation-
ship to each other; and means for withdrawing com-
minuted material from said chamber.

15. Comminution apparatus comprising in combina-
tion: a base; a housing mounted upon said base and hav-
ing first and second end portions mounted upon said
base, said first end portion being movable relative to
said base and said second end portion through a pre-
selected minimum to maximum linear displacement range;
a pair of spaced moving endless bearing surfaces mounted
one within each of said end portions and angularly dis-
posed relative to each other, said bearing surfaces co-
operating with each other and with said housing to define
an unobstructed vertically extending comminution cham-
ber therebetween; means for introducing comminutable
material into said chamber; means for actuating said
moving surfaces being adapted for adjustable divergence
relative to each other and defining therebetween at the
lower edges thereof a chamber discharge opening; means
operatively associated with said bearing surfaces for
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adjusting the angular divergence therebetween while main-
taining said discharge opening to a substantially constant
dimension; means associated with said chamber for pre-
senting comminutable material to said moving bearing
surfaces for comminution thereby; and means associated
with said chamber discharge opening for withdrawing
comminuted material therefrom.

16. Comminution apparatus comprising in combina-
tion: a housing having first and second end portions mov-
able relative to each other; a pair of spaced endless mov-
ing bearing surfaces disposed one within- each of said
housing end portions and cooperating therewith to de-
fine an unobstructed vertically extending upwardly di-
verging comminution chamber; means operatively associ-
ated with each of said bearing surfaces for adjusting the
tautness thereof; means connected to said chamber for
introducing comminutable material into said chamber for
comminution by said moving bearing surfaces; and means
connected to said chamber for discharging comminuted
material therefrom.

17. Comminution apparatus comprising: a base; a hous-
ing mounted upon said base and having a pair of opposed
spaced side portions extending generally transversely of
said base, each of said side portions having spaced flange
members extending internally therefrom and integrally
formed therewith; a pair of movable bearing surfaces
operatively mounted within said housing adjacent said
flanges generally transversely of said side portions and
in spaced downwardly converging relationship to each
other, said bearing surfaces cooperating with said side
portions to define a generally vertical comminution cham-
ber therebetween; power source means; coupling means
connected between said power source means and said
bearing surfaces to actuate sajd bearing surfaces in re-
sponse to said power source means; a pair of supporting
assemblies disposed within said housing in spaced rela-
tionship to each other, one supporting assembly being
mounted adjacent to and carrying each of said bearing
surfaces and intimately interposed between said bearing
surfaces and said flange member adjacent thereto, said
supporting assemblies receiving comminution forces from
said bearing surfaces and transferring said forces to said
flange members; means for introducing comminutable
material into said comminution chamber for comminu-
tion by said movable bearing surfaces; and means for
discharging comminuted material from said comminution
chamber.
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