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3:Claims.
1

“This invention relates to pulverizers and, more
particularly, to-a rotary disk pulverizer -having 2
grinding and shearing action on the ‘material
worked upon. The -application ‘is & -division of
my co-pending -application entitled Pulverizers,
Ser. ‘No. 650,890, filed Pebruary 28, 1946, now
Patent 2,478,937 of August 16,:1949.

The primary object of ‘the invention is to pro-
vide a pulverizer of the type -which includes a
disk rotatable about a -vertical axis-and having
an upwardly disposed -working ‘face -cooperating
with the downwardly disposed working face on-a
stator disposed theredbove. Working faces on
the rotor and stater are intended to‘'be formed
with sets of teeth which pulverize first by -a rough
shearing action to break up the material ‘being
worked upon, then by finer shearing -action 'to
cut the material into substantially uniform par-
ticles, -and finally by grinding ‘the material. It
is further intended to perform the-successivesteps
of ‘pulverization in -separdte zones .progressing
radiglly outward from mear, ‘but not-at, the cen-
ters of the rotor and stator ito ‘the -peripheries
thereof, and to dispose the teeth:on the work-
ing faces of ‘the rotor and-stator at such :angles
as ‘to exert -on ‘the material -a positive -outward
force as well ‘as a centrifugal force so:as to:feed
the material through the :successive “working
zones. :

‘More specifically, -it is:an object to provide ‘2
rotor having a generally flat’face,:bub with a seb
of large élongated, upstanding teeth which ‘ex-
tend out from near ‘the center -of the rotor to
the periphery thereof, these ‘teeth being high-
est ‘at their ‘inner ends -and :sloping :downwardly
and outwardly so.asto merge-into disk:face-well
inside the -disk -periphery. It is-intended that
these large teeth berelatively widely-spaced from
one -another, -for instance :60°, and ‘that they be
non-radial, or skewed, asseen .in plan -view -s0
that their inner ends-are offset counter-clockwise
of radiiintersecting ‘their outer:-ends. In.addi-
tion to the large upstanding-teeth,if.is.now pro-
posed to provide sets of smaller, similarly:skewed
teeth intermediate the larger and about half -as
long, these smaller-ones:extending:inwardly from
near the disk:periphery:and:-bheing formed-by cut-
ting slots in the disk face so that their top edges
lie flush with the face. By leveling the portion
of "the disk face -adjacent :its periphery :at:an
angle -corresponding -to ‘the 'slope of the ‘large
teeth, -a grinding zone is :formed mear the disk
edge.

-Ancther object is to provide :a stator-having:a
working ‘face generally -complementary with - the
complex-rotor-tace in that:the lower edgesof: the
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2
stator ‘teeth ‘are inclined -downwardly from ‘their
innerto their outerends. Itis intended‘that the
stator ‘teeth, like ‘those on ‘the rotor, be skewed
but that they be arranged so thattheir inner-entls
are offset ¢lockwise from -radii intersecting “their
outer-ends.

Ancther object is:to provide a stator formed of
spaced -inner ‘and outer -concentric rings of hard
abrasive material integrdlly :connected ‘by ‘large,
skewed teeth in the manner of non-radial:spokes,
with open spaces between the:large teeth:so‘that
material may be-fed therethrough:into-the work-
ing zones. More specially, it is intended:that:the
inner ‘ring ‘be ‘flat, and. shallower in'its axial:di-
mension ‘than the large .teeth. The :outer :ring,
which +is ‘deeper than 'the -inner, isito ‘be formed
with -its ‘Tower, ‘working -face -bevéled -downward-
1y and -outwardly "so as to :merge -and "be flush
with the Jlower -edges -of ‘the .large teeth. Slots,
wedge-shaped in cross:section, are-to'be:provided
in the lower:face 'of the:outer ring so as-to-form -
teeth ‘therebetween,  these-teeth -being -of -greatest
depth: at the inner periphery:of the-outer-ring-and
merging ‘irto “the -ring ‘face -adjacent the router
periphery so.as to form .an-outer grinding zone
mating with-the grinding zone on-the stator.

“These-and-other-objects will ‘be -apparent.from
the -following -specification and -drawings, in
which: :

Pig. 1 is-an-elevation, partially in vertical.sec~
tion.of: the assembly; :

Fig. 2 -is :an -exploded view -showing .the .inner
partsin verticalsection;

Fig. 3 is-a plan view.of -the sstator.in inverted
position;

Fig.4is a planview of:therotor;

“Pig.-5is a.plan view: of -the adjustment.ring;

“Figs.-6 and 7-are-detailed seetions -along lines
6—6-and T—1, respeetively; of Fig. 5.

Tigs.-8-and 9 are-elevations showing -feed.con-
trol-cones.

PFig. 10 is a phantom:plan view looking down on
the -stator -and -rotor-removed .from the grinder
showing ‘the relationship-of -the.teeth; and

Fig. 11 .is -a -cross-section taken.along: the Jdine
{0—10 of.Fig..9.

‘Referring -now - to *the -drawings, .in -which like
reference -numerals -denote .the same -or similar
elements, the-machine -as:a whole:is shown in Fig.
1-wherein: there is shown.a.flat:base 2. having legs
4 projecting .upwardly -to . support the .casing 6
of ran electric .motor .controlled by an .off-on
switch -8 -connected to -a.suitable source-of £lec-
tricity, not.shown. The flat top.of motor casing
6 -supports the base .10 of :a housing 2 ssecured
on-hy bolfs 4. =
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Housing 12 includes an upstanding, hollow cy-
lindrical portion 16, the base of which accommo-
dates the drive shaft 18 of the motor enclosed in
casing 6. Ball bearings 20 rotatably support
shaft 18 near the lower end of housing 12 and a
grease cup 22 and passage therefrom is pro-
vided in - the wall of -cylindrical portion 22 for
bearing lubrication.

A tubular rotor drive shaft 24 closely engaged
over motor drive shaft 18 and held in non-rotat-
ing engagement thereon by a set screw 26 ex-
tends upwardly into an enlarged eylindrical por-
tion of housing {2, the upper end of the rotor
drive shaft being provided with annular, inward-

ly flanged shoulders 28 and 30 and terminating in’

a rectangular boss 32, as best seen in PFig. 2 for
supporting and non-rotatably fitting with a rotor
34 complementarily formed with a rectangular
central opening 36 which non-rotatably fits on
rectangular boss 32, and an annular recess 38 in
its bottom arranged to nest with shoulders 28
and 30. A shallow annular recess 40 surround-
ing central opening 36 is formed in the top wall
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4
erably, an outlet tube 88 is connected on outlet
chute for removing the ground material.

A stator 90 affixed above rotor 34 is formed with
an annular central opening 92 surrounding the
central boss 152 of lock screw and feed control
support 46 so as to allow rotation of the latter
therein. While stator 90 is preferably formed
of one integral piece, it may be-considered as
comprising an inner ring %4, an outer ring 96,
and cut-away portions 98 leaving spoke-like large
teeth 100 therebetween. All of the teeth of sta-
tor 90 are skewed in the manner of those on rotor
34 but, in the case of stator 90 the inner ends of

_ the teeth lie clockwise of radii intersecting their

15

outer ends, as seen in plan. In Fig. 3 the stator

* is shown inverted. Otherwise, stator 90 is some-

20

of disk 34 for receiving the depending rim 42 of -

an outwardly flanged skirt 44 on a combined lock
serew and feed control support 46, the serew por-
tion 48 of which threads downwardly into an in-
wardlv threaded axial bore 58 in the top of rotor
drive 24.

Of particular unportance is the arrangement
of and form of teeth on the uvpper, working face
of the substantially flat, disk-shaped body 52 of
rotor 34, these teeth being as seen best in Pigs.
2, 9 and 10 and consisting of two sets integrally
formed with disk:body 52 both of which sets are
skewed so that their inner ends lie counter-clock~
wise of radii respectively intersecting their outer
ends; as seen in plan view. The teeth 54 com-
prising the larger set terminate at their highest,
inner ends 56 flush with the edge of recess 40 and
have straight top edges 58 sloping downwardly
towards their outer ends so, in effect, as to merge
with the upper face of the body 52 of disk 34 at
the point designated 60. It should be further
noted that a circumferential portion 62 of the
upper face of disk 34 is beveled from point 60 to
its outer periphery, the bevel of portion 62 being
at the same angle of slope as the top edges 58 of
teeth 54 so as to form a continuation thereof.
Actually, teeth 54 continue from point 60 almost
to the outer periphery of body 52, being there de-
fined by slots 64 in the upper face of body 52.
Slots 64 are angularly spaced from one another
so as to define small teeth 66 therebetween, these
small teeth being skewed somewhat more than
the larger ones 54. The depth of slots 64 is such
that their bottoms interset at point 67 with the
plane of beveled portion 62 so that, at point 67,
all teeth 54 and 66 dwindle away, thus leaving a
smooth grinding surface 68 immediately adJaceut
the outer periphery of disk 34.

The underside of rotor 34 is tapped at several
points for threadedly receiving bolts 72 which
hold on the Z-sectioned ring 14 of turbine 76, the
L shaped blades 78 of which are welded or other-
wise rigidly secured to ring 76 with their surfaces
radially disposed. Turbine blades 78 each com-
prise a foot 79 which underlies the lower edge por-
tion of rotor 34 and 4 leg 80 which extends higher
than the upper peripheral edge of the rotor so as
to overlap the gap between the rotor and stator

described below, the turbine running in an an-
An
outlet chute 86 extending from housing body 84
communicates with turbine recess 82 @nd, pref-

nular recess 82 in the body 84 of housing 12.
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what complementary with rotor 34 in that large
teeth 100 are narrowest, from top to bottom, at
their inner ends 102 and have lower edges 103
inclined outward and downwardly, these edges
preferably being beveled so as to present a knife-
like edge.

The outer ring portion 96 of stator 89 has its
lower face beveled as indicated at 104 so that
the portions at the outer ends of the spoke-like
large teeth 100 form g continuation thereof, and
spaced slots {06, which are wedge-shaped in
cross-section, define small teeth 108. In detail,
slots 106 are deepest at their inner ends 189
so that the effective height of small teeth {08
is there greatest whereas the slots terminate at
t10 so as to leave a substantially smooth grind-
ing surface Ii{ adjacent the periphery of sta-
tor 90 to mate with the corresponding surface 68
on rotor 34. o

Stator 98 is provided with four holes 112 for
attachment by four screws 126 to an adjustment
ring 114. Adjustment ring {14 is generally T-
shaped in cross-section and comprises a depend-
ing ring portion 116 rotatably fitting in the cy-
lindrical side wall [18 of housing 12, and an in-
wardly extending flange 122 drilled and counter-
sunk at 124 for the screws 126 which affix it
to stator 90. An outwardly extending flange 125
on adjustment ring has its periphery notched.
In Fig. 5 it will be observed that there are three
spaced sets of notches (28A, 128B, and 128C,
these sets being selectively engageable over three

- pairs of ears 138 extending outwardly from hous-

50

ing 12, each pair being 120 degrees from the
next. While the lower surface of ring (14 is flat
at the outer corners of notches 128A, as illus-
trated in Figs. 2, 6, and 7 depending feet 132B

- and 132C extend downwardly from adjacent the
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outer corners of notches 128B and 128C, respec-
tively, so that when ring 114 is rotated to bring
the three notches 128A in registry with the three
pairs of ears 130, ring (14 supports stator 90
above the position which it would occupy where
notches (28A registered with ears 139 and, of
course, below the position which it would occupy
were notches {28C so registered.

A hopper (34 having at its lower end a reduced
throat 136 and an outwardly flanged flat base
138 also having nine notches 14§ at its outer
edge spaced to register with notches 128A, 128B,
and 128C fits flatwise over adjustment ring 114,
the ring (14 and hopper base 138 being held in
position by three bolts {48 pivoted at {50 to hous-
ing 12 so that they may be swung up between
ears 130 and into slots 128A, 128B, or 128C, de-
pending upon the position selected for adjust-
ment ring (14, and also into slots (40, there be-
ing wing nuts (46 on bolts 142 for holding the
top assembly down. If desired, the inner flange.
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122 of adjustment ring 114 and the flat base 138
of hopper 134 may be suitably drilled, as at 148,
for drift pins £50.

The combined lock screw and feed control sup-
port 45 is formed with an annular central boss
152 which rotates within annular central open-
ing 82 of stator 80, as denoted above. The top
wall of boss 152, which lies just higher than the
upper surface of rotor inner disk 94, is formed
as an inwardly flanged shoulder {54 and pro-
jecting upwardly from the shoulder is an axial
post 156 on which fits a feed control cone 158A,
158B, or i58C. Each of the cones is provided
with a flat base 160 which rests on shoulder 154,
and axial bore 182 extending upwardly from the
base for fitting over post 156. A pin 164 is
press fitted in a suitable opening through the
side wall of each cone, the inner end of the
pin engaging an L-shaped bayonet slot 165
which has a vertical portion and a foot portion
extending clockwise therefrom so that a cone
may be fitted down on post 156, given a slight
turn, and locked in place. On the side of each
cone, a stiff wire {68 is soldered so as to lend a
slight stirring motion to material fed therepast,
the upper end of the wire extending above the
cone apex and terminating in g tip i70.

In operation, wing nuts 146 are loosened so as
to allow bolts 148 to be pivoted out from the
position shown in Fig. 1 so that hopper {34 can
be removed for installing the selected feed con-
trol cone i58A. Then, either before or after the
hopper is replaced, adjustment ring {14 is rotated
to bring the desired set of slots 1284, 1288, or
128C in registry with ears 130 so as to provide the
desired spacing between stator 90 and rotor 34.
By adjustment of ring (14, a coarse, medium, or
fine pulverization can be obtained. Then, with
hopper 134 in place, bolts 148 are returned to their
Fig. 1 position, wing nuts 146 are tightened, cover
{70 is removed, the material to be pulverized is
placed in hopper i34, and switch 8 is closed to
start motor 8. Assuming that a fine pulverization
and a fast feed is desired, the raw material will
drop through hopper throat 136, the rotation of
the cone 158A serving to stimulate material flow
therepast. From throat 136, the material passes
down through the spoke-like teeth 160 of sta-
tor 90, immediately after which it is sheared by
the cooperating large teeth 54 and 103 on the
rotor and stator. As rotor 34 turns, counter-
clockwise as seen in plan, the angularly skewed
disposition of its teeth is such that the inner
ends lead the outer, thereby forcing the material
outwardly as it is roughly sheared. The effect
of the angular disposition of stator teeth 100 is
Jikewise such that material forced there-against
by the rotor will be wedged outwardly. These
driving actions, together with centrifugal force,
feed the roughly sheered material to the zone be-
tween small rotor teeth 66 and small stator teeth
168 (at which points large teeth 54 and 100 have
become small) where the roughly sheared mate-
rial is sheared into small particles. As these
small particles are fed outwardly, they are then
ground between smooth surfaces 68 and ii.
When the particles have been ground sufficiently
to pass out between the adjacent peripheries of
the rotor and stator, they are then engaged by
the blades 18 of turbine 16 and impelled to out-
let chute 86. In addition to its functions in
grinding per se, the design of the rotor and
turbine is such as to eliminatc heat, as is par-
ticularly desirable in dry grinding.
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The invention described above is not limited
to the specific disclosures, but covers all modi-
fications and equivalents within the scope of the
following claims.

I claim:

1. In s pulverizer, a pair of substantially disk-
shaped pulverizing members coaxially disposed
with working faces adjacent one another, one os
said members having a plurality of upstanding
teeth thereon, the other of said members com-
prising spaced inner and outer rings of rigid
material and a plurality of rigid teeth integral
with said rings and extending spoke-like there-
between, the outer ring having a plurality of
slots in the working face thereof, said slots taper-
ing inwardly from adjacent the periphery of the
ring and being spaced from one another to de~
fine divergent teeth therebetween.

2. The combination claimed in claim 1, the free
edges of said spoke-like teeth merging into the
material of said outer-ring adjacent the pe~
riphery thereof.

3. In a pulverizer, a pair of grinding disks hav-
ing opposed, frusto-conical respectively concave
and convex mating faces each having an outer
peripheral zone and an inner zone, the outer
zone of the concave disk being formed of a ring
of solid material having an annular series of
regularly spaced wedge-shaped slots therein, said
slots being skewed with respect to radii of the
disk and having their shallower ends merging
into the outer periphery of the disk and defining
therebetween a plurality of skewed teeth having
free edges lying along a relatively shallow frusto-
cone and with said teeth increasing in height
above the material of said ring, said concave disk
also having a plurality of relatively widely
spaced, large spoke-like teeth extending inwardly
from said ring, said spoke-like teeth having open
spaces therebetween and being joined at their
inner ends and having free edges lying along the
surface of said frusto-cone, the outer peripheral
zone of said convex disk having an annular series
of relatively small upstanding, regularly spaced
skewed teeth with their outer ends merging into
the material of the disk and with the outer por-
tions of their free edges lying along the surface
of said frusto-cone, and a plurality of relatively
widely spaced large teeth upstanding from the
surface of said disk and extending inwardly from
said outer peripheral zone and also having their
free edges lying along said frusto-cone.

JULIUS NIETHAMER.
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