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Application filed May 20, >1918, Serial No, 235,685. Renewed July 30, 1929,

The present invention relates to certain

new and useful improvements in pulverizing
machines, and particularly to that class of
pulverizing machines in which each has an
s element adapted to revolve at high velocity
. and provided with reducing elements, shown,
in the present example, as a plurality of piv-
otally mounted - radially = extending 'arms

adapted to engage and pulverize material and -

10 a hopper having feeding and confining cham-
bers arranged to receive and feed the materi-
al to be pulverized and retain or confine it
within and return it to the influence or zone

. of action of the rapidly revolving arms until

15 it shall be reduced to the desired degree of
fineness. ‘ :

. The especial object of this invention is to
provide an improved pulverizing machine
which shall be dadaptable to a wider range of

20 use and which will operate with greater effi-

. ciency and uniformity of action than the ma-
chines heretofore manufactured.

The means whereby I attain this object are
~ fully set forth in the following specification

25 and illustrated in the accompanying draw-
ings of which v oo

Fig. 1 is a sectional view of the preferred

embodiment of my invention taken along the
line 1—1 of Fig. 2. '

Fig. 2 is a sectional view taken along the
line 2—2 of Fig. 1.-

Fig. 8 is an elevation of the machine illus-
trated in Figs. 1 and-2. _

Figs. 4 and 5 are diagrammatic figures il-
lustrating the action of the operative parts

30

verized. :
Like numerals refer to similar parts in the
- several figures. .
As illustrated in the drawing my improved
pulverizing machine consists of a pulverizing
-element adapted to revolve at high velocity
about a horizontal axis, mounted within a
casing formed of a main supporting frame 1

45 and a housing 2 which are joined together

along the horizontal central plane of the

“potor. The main frame 1 consists of end

“walls 3 and side walls 4, formed of a single

casting, provided along their lower edges

50 with flanges 5 adapted to rest upon and be at-

of the machine upon the material being pul-.

tached to any suitable foundation, and along
their upper edges with flanges 6 to which the
housing 2 may be bolted. Upon the end walls
3 are formed outwardly extending flanges, or

shelves, 7 to which are bolted the bearing

housing 8. Within the bearing housing 8 are

mounted suitable ball bearings 9 on which the-
-rotary element of the machine is supported.
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The inner races 10 of these ball bearings are -

fitted to the shaft-11 which extends longi-
‘tudinally through the machine. Mounted up-

on the shaft 11 between the bearings are a

60

plurality of disks 12 which are held in spaced ‘

relation by spacing collars 13 and are
clamped in place between the end disks 14
which have outwardly extending hubs en-
gaging the inner ends of the ball bearing races
10. Screw threaded to the shaft 11 are clamp-
ing nuts 15 arranged to draw these parts to-
gether to form a drum like rotor upon which
the active elements of the niachine are mount-
ed. To the projecting end of this shaft 11 is
attached a pulley 16 adapted to be connected
through a suitable belt with any convenient

source of rotative power to cause the rapid
- revolution of the rotor.

Extending longi-
tudinally of the shaft 11 and supported in
apertures of the disks 12:and 14 are a plu-

“rality of pivot rods 17 upon each of which

are pivotally mountéd a plurality of arms 18
adapted, when the rotor rapidly revolves, to
assume positions substantially radial to the
center of such rotation. When this rotor is
caused to revolve at high velocity the outer
ends of the arms 18 will generate a substan-
tially continuous cylindrical surface upon
which the material to be pulverized will float’
during the process of pulverization, and
which will be hereinafter referred to as the

pulverizing surface. It will be noted from

Fig. 2 of the drawings that in the illustrated
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rotor 6 axially extending rows of arms are -

provided. It will be noted that the visible
arms of three of the rows are-on one side of
a plate 12 while the visible arms of the other
three rows are on the other side of the same
plate. Tt will be further evident from Fig-

095

ure 1 that the arms of each row are disposed.

between alternate pairs of plates and it fol-
lows from Fig. 2 that arms of the succeeding

100
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‘row are disposed in the iﬁtetvening spaces.
Consequently, starting for example with the

upper vertically extending arm of Fig. 2,
moving to the left and downwardly to the
next arm and moving downwardly to the
second arm of the next row it will be seen
that the arms of the various rows are so rela-
tively disposed as to define spirals on the sur-

- faee of the rotor.

The housing 2 consists essentially of a sin-

~gle casting and contains the feed hopper 19,

the pulverizing and confining chamber 20

“and the upper half of the cylindrical rotor

" chamber 21, all of which co-operaté with the

15

rotor to pulverize the material in the manner
to be hereinafter described. The portion of
the rotor chamber which is within the hous-

.ing consists of end walls 22, and the rear side

_~walls 23, formed of the housing casting, and

20
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a front wall 24 formed of a suitable curved
plate which is adapted to be conveniently
removed to permit the inspection of the in-
terior parts of the machine.” All of the interi-
or surfaces of the casing which are exposed to
the direct action of flying fragments of ma-
terial during the pulverizing operation are
protected with renewable plates of refractory
metal as shown at 25, 26 and 27. Supported
in suitable apertures of the casing are baffle
bars 28, 29, 30 and 34 which extend longitu-
dinally of the machine in’close proximity to
the path of travel of the reducing elements
or pulverizing surface-to intercept the travel

. of material with the pulverizing surface as

35
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will be more fully hereinafter explained.
Under some circumstances, to insure against
the presence of oversize material in the prod-
uct, suitably spaced longitudinally extending

‘grate bars 32 may be arranged beneath the

rotor and supported in close proximity to
the path of travel of the ends of the arms 18

by the flanges 33 formed on the end walls of

45
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- of material which may be carried around by

the casing, to retain unpulverized fragments
within the influence of the rapidly revolving
arms 18 until such fragments are fully pul-
verized. As illustrated in the drawings the
baffle bar 28 extends inwardly to a point in
close proximity to the pulverizing surface its

_purpose being to prevent the tangential pro-

jection through the feed hopper of fragments

the rotor. This baffle bar 28 also forms the

_ rearward limitation of the pulverizing cham-

b5

ber and is positioned approximately  fifty
degrees behind the longitudinal vertical cen-
tral plane of the rotor, its sides being ap-

_ proximately parallel to the radius 88 of the

60
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rotor which passes through the center of said

‘bar. Extending upwardly from the forward

side of the bar 28 is an inclined chute 39
formed of a web of the housing casting, and

" upon this chute material slides into the pul-

verizing chamber. At its upper end the chute
39 is turned forwardly in a volute 40 by which

fragments of material thrown from the pul-

1,751,000

verizing chamber will be intercepted and
returned thereto. The baffle bar 29 forms the
forward limitation of the pulverizing cham-
ber and is positioned approximately ten de-
- grees in advance of the central vertical plane
of the rotor, its sides being inclined about
fifteen degrees from the vertical, as indicated

by the line 29° in Fig. 4. The forward wall

of the pulverizing chamber is formed by a
web 41 of the housing casting, extends up-
. wardly as a continuation of the line 29* and
is curved rearwardly to form a helical scroll
42 the end of which is turned directly down-

75

ward. Formed on the upper part of the scroll

42 is an inclined flange 43 to which is at-
tached a plate 44 which co-operates with the
.chute 89 to form the féed hopper 19, and
‘'which is adapted for adjustment in the di-
rection of its length to vary the vertical dis-
~tance of the throat of the feed hopper from
- the pulverizing surface to regulate the flow of
material into the pulverizing chamber. As
shown in Fig. 2 material from the feed hop-
per 19 slides down the chute 39 into the pul-
verizing chamber and floats upon the so called
pulverizing surface to be pulverized thereby.
Under normal operating conditions the ro-
tor of the machine here illustrated revolves‘at
approximately two thousand revolutions per
minute, causing the arms.to assume a substan-
_tially radial position, their ends describing a
circular orbit which is indicated by the broken
line 45 in Fig. 4. At such speed the arms pass
‘a.given point in the orbit at the rate of twelve
thousand per minute, or two hundred per sec-
ond. Under these conditions, and making no
‘allowance for the width of the arms 18, an un-
_supported block of material 46 immediately
above and adjacent to the orbit 45, when acted
upon by gravity only, will fall approximate-
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ly five thousandths of an inch after the pas- -

sage of one arm before the arrival of the next.
Consequently the so called pulverizing sur-
face should not be considered as a true cylin-

der but rather as composed of saw tooth

-shaped corrugations having a radial depth of
five thousandths of an inch and a circular
- pitch of one sixth the circumference of the
pulverizing cylinder, as indicated by the
‘broken line 47 in Fig. 4. As the cylinder re-
volves these corrugations engage the block 46,
chipping off minnte particles of the material
and tending to carry the entire block for-
.wardly. As the engagement of the block 46
‘is below its center of gravity and its forward
. movement is resisted by its inertia, there is
produced a rapid rotation of such block about
1ts center of gravity, causing the corrugations
of the pulverizing cylinder to contact with
new points of engagement on the block 46,
chipping off minute fragments at each con-
tact, and reducing the block to a spherical
form of ever decreasing dimensions. As the
whirling block 46 is carried forward by the
rotor it is intercepted by the baffle bar 29 as
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' indicated at 48 in Fig. 4, producing a reaction’
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similar to the carom of a billiard ball, which
causes the said block to fly away from the

* rotor surface, following around the scroll 42,

10

as illustrated at 49 and 50, by which it is im-
mediately returned to the pulverizing surface
for further action.’ The inertia of the pivoted
arms 18 cause them to lag Sfl htly behind the
true radial lines, as illustrated at 18*in Fig. 4,
and each contact with material in the pul-
verizing chamber increases this tendency to

lag. The amount of lag varies directly with

.15

20
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"the character of the material and the weight

of the fragments. This rearward inclination
of the arms 18, in conjunction with the for-
ward inclination of the surface 41 at the lower
end of the scroll 42, incréases the upward re-
action upon the block of material, thereby in-
suring the travel of the larger and heavier
fragments around the scroll 42. Should the
depth of material upon the. pulverizing sur-
face be sufficient to prevent the independent

rotation 6f the blocks of material upon the

pulverizing surface, and to also prevent their
being thrown awsay from the rotoi surface
against the scroll 42, the entire mass of mate-

- rial will lie quiescent upon the pulverizing

80
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surface, in the manner of a brake shoe, exert-
ing a much greater retarding effect than is
produced while the fragments are free to roll
upon the pulverizing surface. When the
fragments of material are thus held against
freedom of movement the ends of the arms 18
will exert a cutting action similar to that of a
planer tool, as illustrated in Fig. 5, materially
increasing the power consumption and de-

_ creasing the amount of the product. There is

40

. it will be found necessary, in order to attain

also a tendency, when too great a volume of
material is fed into the pulverizing chamber,
for such material to form an arch above the

_plllxlverizing surface, and entirely prevent fur-
. ther i

pulverizing action. = Experience has
demonstrated that the most efficient operation
is obtained when the line 51, drawn from the

" lower edge of the adjustable feed plate 44 to

the surface of the pulverizing cylinder at the

- vertical central plane of the machine, coin-

cides with the angle of repose of the material
being pulverized. As the angle of repose is
different for different characters of material

" maximum efiiciency, to change the adjustment
- -of the feed plate 44 to suit the characteristics
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of each different material which is to be pul-
verized. With suitable adjustment of the
feeder plate 44 the amount of material in the
pulverizing chamber will be so regulated that
violent agitation of the fragments may be
maintained, while the maximum number of
fragments will be in contact with the pulver-
izing cylinder, thereby producing a maximum
quaatity of product with a minimum of pow-
er consumption.

Tt will be seen that by combining the closed
retaining or combining chamber with the re-

3

ducing elements in the manner shown and de-
scribed, and preventing the escape of unre-
duced material from the zone of action of the
reducing elements, the material will be re-
tained in the confining chamber and in vio-
lent agitation under the action of the high
speed rotor, and returned repeatedly by the

_end and top walls of the confining chamber to

the reducing elements. This maintaining uf
the material under constant and repeated ac-
tion by the reducing elements and preventing
the escape of reduced material into the screen-
ing casing below the rotor, results in a uni-
formity of product and complete reduction

.of the material. : :

It is apparent that the depth of the cor-
rugations of the pulverizing cylinder will
vary diréctly with the speed of revolution of
the rotor, having greater depth with lower
speed of revolution, and it has been found
that the fineness of the product bears a very
clos¢ relation to the speed of the rotor, it
being finer as the speed is increased.

The baffle bars 28, 29, 30, and 34 are of
polygonal cross section, it- will be be noted,
and are supported in apertures in the side
walls of the casing, the apertures being of
similar cross. section to that of the bars, in
order to prevent their rotation. When the
bars are in position, the apertures are closed
by means of removable plates 31. Referring
to bar 29, for instance, 1t will be seen that it
presents a deflecting edge (its lower right
hand edge) in close proximity to the pe-
riphery of the rotor. When this edge be-
comes unduly worn in use, plate 31 may be
removed, bar 29 withdrawn from its sup-
porting seats, and reinserted, with the new
ed%g in deflecting position. -

n the apparatus above described I have
produced an improved pulverizing machine
of simple and durable construction, econom-
ical of operation, and capable of pulverizing
material varying in character from such ma-

terial as oats and similar light grains, to'
limestones of quarry size. 2\

What I claim is: '

1. In a pulverizing machine, the combina-
tion with a rotor adapted.to revolve about
a horizontal axis and having a substantially
continuous cylindrical pulverizing surface,of
a pulverizing chamber entirely above the
rotor, means to feed material to be pulver-
ized upon the pulverizing surface within the
pulverizing chamber and permit it to freely
float thereon, and means to prevent the es-
cape of unpuiverized material from said pul-
verizing chamber.

70

75

80

85

90

95

1100

106

<110

118

120

2. In a pulverizin » machine, the combina- -

tion with a rotor adapted to revolve about
a horizontal axis and having a substantially
continuous cylindrical pulverizing surface,
of a pulverizing chamber entirely above the
rotor, means at the rearward side of the pul-
verizing chamber to feed material upon the
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20

4

gulverizing surface and permit it to freely
oat thereon, means at the forward side of
said chamber to prevent the escape of un-
pulverized material from said pulverizing

chamber, artd means to limit and control the -

amount of material admitted to the pulveriz-
ing chamber. o :

8. In a pulverizing machine, the combina-
tion with a rotor adapted to revolve about
a horizontal axis and having a substantially
continuous cylindrical pulverizing surface,
a pulverizing chamber entirely above said
rotor, means at the rearward side of the
pulverizing chamber to feed material upon

‘the pulverizing surface and permit it to

freely float thereon, and means at the for-
ward side of said pulverizing chamber to
prevent the escape of unpulverized material
from said pulverizing chamber. . -

4. In a pulverizing machine, the com-
bination with a rotor adapted to re-
volve about a horizontal axis and having
a substantially - continuous cylindrical pul-

" verizing surface, of a pulverizing chamber

25
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entirely above said pulverizing surface,
means to feed material within the pulveriz-
ing chamber upon the pulverizing surface
and to permit it to freely float thereon and

‘means at the forward side of the pulveriz-

ing chamber to prevent the escape of un-
pulverized material from the pulverizing
chamber and to return unpulverized frag-
ments of material towards the rearward part
of said pulverizing chamber to be again
acted upon by the pulverizing surface.

5. In a pulverizing machine, the combina-
tion with a rotor adapted to revolve about
a horizontal axis and having a substantially
continuous cylindrical pulverizing surface, a
pulverizing .chamber above said rotor, an
inclined chute at the rearward side of the
pulverizing chamber upon which material
may slide to the pulverizing surface the outer
end of said chute terminating in a forwardly
disposed scroll adapted to intercept frag-
ments of material thrown from the pulveriz-
ing chamber and return them thereto.

6. In a pulverizing machine, the com-
bination with a rotor adapted to  re-
volve about a horizontal axis and having
a substantially continuous cylindrical pul-
verizing surface, & pulverizing chamber
above said rotor, an inclined chute at the
rearward side of said pulverizing-chamber
upon which material may slide to the pul:
verizing surface, and a gate for controlling
the discharge from said chute. )

7. In a pulverizing machine, the combina-
tion of a rotor adapted to revolve about a
horizontal axis and having a subscantially

continuous cylindrical pulverizing surface, a

pulverizing chamber above said rotor, a baffle
at the forward side of the pulverizing cham-
ber in close proximity to and above the hori-
zontal axis of said rotor to intercept advanc-

-continuous cylindrical pulverizin

1,751,009 .

ing unpulverized fragments of material, and
means to direct the material intercepted by

'said baffle rearwardly to the pulverizing sur-

face.

8. In a pulverizing machine, the combina-
tion of a rotor adapted to.revolve about a
horizontal axis and having a substantially
continuous cylindrical %ulverizing surface, a
pulverizing ¢chamber above said rotor, and
means substantially at the top of the path of
movement of said rotor to confine the unpul-

70 .

%

verized material to the upper side of said ro- .

tor and prevent its passing downwardly into
the throat of the machine while permitting it
to float freely on said rotor. . . - .

9. In a pulverizing machine, the combina-
tion with a rotor adapted to revolve about a
horizontal axis and having a substantially
continuous cylindrical pulverizing surface, a
pulverizing chamber above said rotor posi-
tioned and arranged to confine the unpulver-
ized material in the upper side of said pul-
verizing cylinder while permitting it to
freely float thereon, an inclined chute at the
rearward side of said pulverizing chamber
upon which material may slide to the pulver-
izing surface, an oppositely inclined plate
co-operating with said chute to form a feed
hopper above said pulverizing surface said
plate being adjustable to vary its vertical dis-
tance from .the pulverizing surface.

10. In a pulverizing machine, the combi-
nation of a rotor adapted to revolve about a
horizontal axis and having a substantially
surface,
of a pulverizing chamber above said rotor, an
inclined wall at the rear side of said pulver-

izing chamber to deliver material to be pul-

verized to the pulverizing surface and per-
mit it to float freely thereon, and a curved

wall to receive and direct the material pro--

jected forwardly by the rotor upwardly and
rearwardly to the pulverizing surface.
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11. In a pulverizing machine, the combina-.

tion of a rotor adapted to revolve about a.

horizontal axis and having a substantially-

continuous cylindrical pulverizing surface, .
of a pulverizing chamber above said rotor;
an inclined wall at the rear side of said pul-

verizing chamber to deliver material to be
pulverized to the pulverizing surface and

110
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ﬁermit it to float freely thereon, and a wall -
aving a curved vertically disposed sectiod.

and a curved rearwardly extending top sec-
tion to receive and direct the material pro-

jected forwardly by the rotor upwardly and -

rearwardly to the pulverizing surface.

12. In a pulverizing machine, the combi--

nation of a rotor adapted to revolve about a
horizontal axis and having a substantially
continuous cylindrical pulverizing surface, a
pulverizing chamber above said rotor, means
at the rear side of said chamber to direct ma-
terial to be pulverized to said rotor and per-
mit it to float freely thereon, a wall at the
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forward side of said chamber having a con-
tinuous upwardly and rearwardly curved
surface to intercept unpulverized material
and return it to the rear side of said cham-
ber, and a baffle between the path of the rotor

and said intercepting and returning means to

prevent the passage of unpulverized material
downwardly with the rotor. ' ’

13. In a pulverizing machine, the combina-
tion of 'a rotor adapted to revolve about a
horizontal axis and. having a substantially
continuous cylindrical pulverizing surface, a
pulverizing chamber above said rotor, means

. at the rearward side of said chamber to ‘de-

15

20

liver material to be pulverized to the pulver-
izing surface and permit it to float freely
thereon, means at the forward side of said
pulverizing chamber to receive and direct the

material projected forwardly by the rotor up-

wardly and rearwardly and return it to the
rear side of said chamber, and a baffle located
between the path of movement of said rotor

- and said directing and returning means to

- 80
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prevent. the unpulverized material passing.
downwardly with the rotor. .
described, the

14. In a machine of the class
combination of a rotor, a plurality of reduc-
ing elements disposed circumferentially of
said rotor and which, when the rotor 1s in
motion, generate a substantially continuous
revolving material supporting surface; a
casing closely surrounding the lower and ma-
jor part of said rotor and having an outlet

for reduced material, an enclosing hopper for

the material tor be reduced arranged above
and closely embracing, at its lower end, said
rotor to retain the material in floating con-
dition on said rotor; and a material engaging

" abutment at substantially the junction of said

40
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_casing ‘and hopper disposed in close relation

to the path of rotation of said reducing ele-
ments to permit the passage of completely
reduced material only, said abutment having
its material engaging face inclined to the ver-
tical to deflect unreduced material upwardly
and away from the rotor.

~15. In'a machine of the class described, the
combination of a rotor, a plurality of reduc-
ing elements disposed circumferentially of
said rotor and which, when the rotor is in
motion, generate a substantially continuous
revolving material supporting surface; a cas-
ing closely surrounding the lower and major
part of said rotor and having an outlet for
reduced material; an enclosing hopper for
the material to be reduced arranged above

- and closely embracing, at its lower end, said
rotor to retain the material in floating con-’

dition on said rotor; and a material engag-
ing abutment arranged substantiaily at the

_point of junction of said hopper and casing

and extending in substantially radial lines
close to the path of rotation of said reducing
elements. : : ’

16. In g machine of the class described, the

of sai

rB :

combination of a Vrotc.)r, a .plurality', of re-

ducing elements disposed circumferentially.

of said rotor and which, when the rotor is in.

motion, ‘geherate a substantially continuous - '

revolving material supporting surface; a cas-
ing closely surrounding the lower and major
part of said rotor and having an outlet-for

70

reduced material; an enclosing hopper for.

the material to be reduced arranged. above
and closely embracing, at its lower. end, said

tion on said rotor; and a removable material
engaging abutment arranged substantially at
the point of junction of said hopper and cas-
ing and extending in substantially radial
lines close to. the path of rotation of said re-
ducing elements. —— S
17. In a machine of the class described,
the combination of a rotor, a plurality of re-
ducing elements disposed circumferentially
% rotor and which, when the rotor is in
motion, generate a substantially continuous
revolving material engaging surface; a hop-
per to confine the material to be reduced

- within the zone of action of said rediicing

elements; and means in said hopper to direct
unreduced material upwardly and rearward-
1y and return it for repeated action by said
reducing instrumentalities. " L
-18. In a machine of the class described, the
combination of a rotor, a plurality of reduc-

ing: elements disposed circumferentially of
-said,rotor and which, when the rotor is in

motion, generate a substantially continuous
revolving material engaging surface; a hop-
per to confine the material to be reduced
within the zone of action of said reducing
elements, said hopper having its inner wall
shaped to direct the unreduced material up-
wardly and rearwardly and return it for re-
peated action by said reducing instrumen-
talities. e '

" 19. In a machine of the class described, the
combination of a rotor, a plurality of re-
ducing elements disposed circumferentially
of said rotor, and which, when the rotor is in
motion, generate a substantially continuous
revolving material engaging surface; a Ahog-
per to confine the material to be reduced with-
in the zone of action of said. reducing ele--
ments, said hopper having an upwardly and
rearwardly curved inner wall to direct the
unrediced material upwardly and rearward-
ly and return it for repeated action by said
reducing instrumentalities.- . L
* 90. In a machine of the class described, the
combination of reducing instrumentalities,
and a hopper provided with a material feed-

rotor to retain the material in floating condi- 7 '

86
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9;'
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ing chamber and a material confining cham-

ber communicating with said feeding cham-

‘ber, said confining chamber being provided

‘with means to return the unreduced material
to said reducing means. : ;

21. Tn a machine of the class described, the
combination of reducing instrumentalities,
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and a hopper provided with a material feed-
ing chamber and a material confining cham-

ber communicating with said feeding cham- -

‘ber, said confining chamber having an up-

10

wardl
turn the unreduced material to the reducing
instrumentalities. _

29. In a machine of the class described, the
combination of reducing instrumentalities,
and a hopper provided with a material feed-
ing chamber and a material confining cham-
ber communicating with said feeding cham-
ber, said confining chamber having a scroll

" shaped inner wall to return the unreduced

material to the reducing instrumentalities.
23, In a machine of the class described, the

" combination of reducing instrumentalities, &

v

"hopper provided \with a material feeding

- " chamber and a material confining chamber

‘2

communicating with said feeding chamber, a
top. wall projecting partially across the top
of said feeding chamber to prevent escape of
material from said chamber, means in said
confining chamber to return unreduced mate-
rial in an upward and rearward direction to
the reducing instrumentalities, and adjust-
able means between said chambers to regulate
the feéd of material from said feeding cham-
ber to said confining chamber. '

24. In a machine of the class described, the
combination of reducing instrumentalities, a
hopper provided with a material feeding

chamber and a material confining chamber

communicating with said feeding chamber, a

curved top wall projecting partially across

the top of said feeding chamber to prevent

escape of material from said ¢chamber, means.

in said confining chamber to return unre-
duced material in an upward and rearward
direction to the reducing instrumentalities,

- and adjustable means between said chamber

‘45

to regulate the feed of material from said
feeding chamber to said confining chamber.

- 25, In a machine of the class described, the
combination of reducing instrumentalities, a
casing closely embracing a portion of said re-
ducing instrumentalities, a hopper embrac-

" ing the unencased portion of said reducin}gl'

)

instrumentalities, and an abutment on eac

side of the unencased portion of said redue-.

ing instrumentalities extending in substan-

tially radial lines close to the path of rotation

of said reducing elements to prevent unre-
duced material passing from either 'side of
said hopper into.the casin%l.

26. In -2 machine of the class described,
the combination of reducing instrumentali-

- ties, a casing closely embracing a portion of

said reducing instrumentalities, a hopper em-
bracing the unencased portion of said reduc-
ing instrumentalities, an abutment at sub-
stantially the points of junction of said hop-
per and casing on each side of the unencased
portion of said reducing instrumentalities,

‘and an abutment on each side of said reduc-

and rearwardly curved wall to re- .
.material, a ragjigly travelling attritive body, -

1,751,009

ing instrumentalities below said first named
abutments to prevent unreduced material
passing from either side of said hopper into
the casing. - . - o

27.’ In a machine for reducing friable lump

means for confining a mass of feed material in
operative contact with said body, and per-
mitting the éscape from such confined area of
only the completely reduced material, and
means for returning upwardly and rearward-
Iy within said area the unreduced material
bisdplaced in the travelling direction of said

ody. o

22{ The new and improved method of re-
ducing friable lump material which consists
in developing a rapidly rotating field of re-
ducing action, feeding a mass of the material
into & certain section of said field of action,
sustaining the mass by the centrifugal effect
produced in said field of action, confining said
mass to substantially said feeling section,
and permitting the escape from said section
of only the completely reduced material.

99. The new and improved method of re-
ducing friable lump material which consists
in developing a rapidly rotating field of re-
ducing action, feeding a mass of material
into a certain section of said field of action,
sustaining the mass by the centrifugal effect
produced in said field of action, confining
said mass to substantially said feeding sec-
tion, returning upwardly and rearwardly
within said section the unreduced material
displaced in the travelling direction of said
field, and permitting the escape from said
section of only the completely reduced ma-
terial. L

30. In a machine of the class described, a
rotor comprising a plurality of reducing ele-
ments disposed circumferentially thereof,
said elements generating a substantially con-
tinuous attritive surface when the rotor is in
motion, means to confine a mass of material
to be reduced in operative contact with said
attritive surface, said means including an
abutment element extending longitudinally
of the rotor at the rearWard%imit of the con-
fined mass in close proximity to said attri-
tive surface, said abutment element having
a substantially radial material obstructing
and. deflecting face to deflect unreduced ma-

terial away from the rotor while permitting -

passage beyond said abutment element of

completely reduced material. - _
81, In a device of the class described, a

rotor, means for feeding material to be treat-

‘ed-to the rotor, and means to confine the

material to a certain section of the rotor, said
means including a baffle bar of aBolygona,l
cross section extending substantially paral-
lel to the rotor axis with a deflecting edge
in closp proximity to the rotor periphery,
and supporting means for said bar, said bar
being adjustable relative to said supporting
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means whereby the bar may be disposed
therein in a selected edge in deflecting posi-
tion.

82. In a machine of the class described, the
combination of a rotor; a plurality of cir-
cumferentially disposed reducing elements
arranged spirally longitudinally of said ro-
tor and which, when the rotor is in motion,
generate a substantially continuous, revolv-
ing, material-supporting surface; and a hop-
per for the material to be reduced arranged
above and closely embracing at its lower end
said rotor to prevent oversize material pass-
ing between said rotor and the lower end of
said hopper. ‘ :

33. In a machine of the class described, the
combination of a rotor; a plurality of ra-
dially extending reducing elements circum-
ferentially disposed and spirally arranged
longitudinally of said rotor and which, when
the rotor is in motion, generate a substan-
tially continuous, revolving material-sup-
porting surface; and a hopper for the mate-
rial to%e reduced arranged above and closely
embracing at its lower end said rotor to pre-
vent oversize material passing between said

_ rotor and the lower end of said hopper.

30
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34. In a machine of the class described, the
combination of a movable member; a plural-

hopper for the material to be reduced ; a sub-
stantially vertical plate at the forward side
of the hopper; and a laterally and inwardly
projecting abutment at substantially the
lower end of said plate. '

37. In a machine of the class desecribed,
the combination of a rotor; a plurality of
reducing elements disposed circumferentially
of said rotor which, when the rotor is in mo-
tion, generate 4 substantially continuous re-
volving material engaging surface; a hopper
for the material to be reduced; a substan-
tially vertical plate at the forward side of
the hopper; and a laterally and inwardly
projecting abutment having a downwardl
inclined upper surface at.substantially the
lower end .of said plate. ‘

In testimony whereof, I aflix my signature.

WILLIAM KELSEY LIGGETT.
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ity .of reducing members carried by said

member, and which, when the member is in
motion, generate a substantially continuous,
moving, material-engaging surface; a hop-
per for the material to be reduced closely
embracing at its rear lower end portion said
movable member and reducing elements to
retain the material in floating condition on
said reducing members and to prevent over-
size material passing between said reducing
elements and that end portion of said hop-
per; and an adjustably mounted material-

engaging abutment projecting close to the .

. path of movement of said reducing elements.
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35. In a machine of the class described
the combination of a rotor, a plurality of

reducing elements - disposed circumferen- -

tially of said rotor, and which, when the ro--

tor is in motion generate a substantially con-
tinuous, revolving, material-engaging sur-
face; a hopper for the material to be reduced
closely embracing at its lower rear end a

ortion of said rotor to retain the material
in floating condition on said rotor and to
prevent oversize material passing between
the rotor and that end portion of said hop-
per; and an adjustably mounted material-
engaging abutment projecting in substan-
tially radial lines close to the path of rota-

" tion of said rotor.

G0

36. In a machine of the class described,
the combination of a rotor; a plurality of

“reducing elements disposed circumferen-

85

tially of said rotor which, when the rotor is
in motion, generate a substantially continu-
ous revolving material-engaging surface; a
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