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This invention relates to apparatus for pull 
verizing any type of material, including mineral 
matter, metals or like substances in either a dry 
or liquid phase, and is particularly directed to 
mechanism for thoroughly decimating Such 
material whereby the latter may readily be Sep 
arated into its component physical parts by 
means of suitable amalgamating or other equip 
ment. 
An object of the present invention is to pro 

vide simplified apparatus in which incoming ma 
terial maybe subjected to a combination of dif 
ferent forces and impacts all of which tend to 
thoroughly pulverize the same as it passes 
through the mechanism. 
Another object of the invention is to provide 

apparatus of the type described for receiving 
and pulverizing hard solid material in a rapid 
continuous flow process with little or no danger 
of the apparatus jamming due to the reception 
of oversize pieces of material or from other rea 
SOnS and Ca'USeS. 
A still further object of this invention is to 

provide a pulverizer of the aforementioned type 
in which the parts of the mechanism subjected . 
to maximum wear and strain may easily be re 
placed without necessitating major Overhaul Or 
other costly operations. 
Yet another object of the invention is to pro 

vide apparatus of the foregoing description in 
which means are provided to reduce the turbu 
lence normally created by high speed rotors 
whereby the rotor efficiency is greatly increased 
and the centrifugal force utilized to hurl the in 
coming material against the rotor casing Will be 
maintained at a substantially constant level. 
The invention possesses other objects and 

features of advantage, some of which, with the 
foregoing, will be set forth in the following de 
scription of the preferred form of the invention 
which is illustrated in the drawing accompanying 
and forming part of the specification. It is to 
be understood, however, that variations in the 
showing made by the said drawing and descrip 
tion may be adopted within the scope of the 
invention as set forth in the claims. 

Referring to the drawing: 
Figure 1 is a front view, partly in section, of 

the apparatus of our invention, taken along the 
plane indicated by line -l of Figure 2. 

Figure 2 is a longitudinal cross-sectional view 
of the apparatus taken along the plane in 
dicated by line 2-2 of Figure 1. 

Figure 3 is a perspective view of one of the 
rotor blades used in the apparatus. 
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Figure 4 is a perspective view of the rotor 
mounting element. 
Figure 5 is a view similar to Figure 1 showing 

a modified form of outlet, portions of the view 
being cut away to conserve space in the drawing. 

Figure 6 is a view similar to Figure 2 showing 
the modified outlet arrangement, with portions 
of the view being cut away. 
In broad terms, the apparatus of our inven 

tion is designed to receive a quantity of crushed 
rock or the like, rely on suction to assist in 
drawing the material into the mechanism, 
utilize rotor blades to strike the incoming ma 
terial, and centrifugally hurl the same against 
a hardened peripheral surface so as to pulverize 
the material, and remove the pulverized ma 
terial through a discharge passage for such fur 
ther treatment as may be necessary. 
Apparatus to carry Out the foregoing may a S 

Sume a variety of forms, but we have found that 
mechanism of the type disclosed in the draw 
ings will adequately serve the necessary func 
tions and is able to pulverize material so that it 
is capable of passing a 900 to 1000 theoretical 
mesh screen of the Tyler standard, although in 
normal operations, a 400 mesh material is suf 
ficiently fine to permit subsequent physical sep 
aration of desirable components of the material. 
As here shown, the apparatus comprises a rotor 
housing which includes a rectangular rear 
end wall 2, a rectangular front end wall 3, and 
a substantially circular peripheral wall f4, such 
walls cooperating to provide a cylindrical cham 
ber 6 in which the rotor blades are disposed, 
as will be hereinafter described. Walls 2, 3 
and 4 are preferably detachable so that access 
to chamber 6 is readily available, and as in 
dicated in the drawing, bolts 7 extend through 
apertures in walls 2 and 3, and suitable wing 
nuts 8 are threadedly engaged thereto to secure 
the walls in place. Peripheral Wall 4 is disposed 
between the end walls and is arranged to be 
Seated as circumferentially extending shoulders 
9 and 2 provided in rear and front walls respec 

tively. The housing may be secured to any 
suitable base structure by means of angle clips 
22 fastened to the lower edges of walls 2 and 
3 by bolts 23, similar bolts 24 fastening the clips 

to the basematerial. - 
Rear wall. 2 is provided with a rearwardly ex 

tending circular wall 26 of smaller diameter 
than the Wall 4 so as to provide a diametrically 
reduced second chamber 27 axially aligned with 
and in flow communication with main chamber 
6. The rearmost end of chamber 27 is defined 
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by a transverse wall member 28 formed integrally 
With Wall 26, an axial extension 29 thereof be 
ing threaded at its distal end as at 3 to receive 
a cap member 32 similarly threaded as at 33 to 
form a closure for the previously described 
structure. 
Mounted for rotation in the housing f is an 

axially aligned shaft 34 which terminates at its 
forward end approximately at the rear end in a 
bearing 36 journaled in a suitable vertical sup- 10 
port member 37 which may be secured to the 
aforesaid base structure by bolts 38. Support 
bearings 39 are also provided along the length 
of the shaft to support the same, and in order 
to eliminate axial movement in the shaft as the 
latter is rotated, we provide a thrust bearing 4 
engageable on one side by an inwardly extend. 
ing shoulder 42 of extension 29 and on the other 
side thereof by a nut 43 threadedly engaged to 
a threaded portion 44 of the shaft disposed with 
in cap member 22. In this matter, the shaft will 
be firmly supported and prevented from any Un 
desirable end play. • , . 

Suitable means may be provided for rotating 
the shaft 34, and as here shown, such means 
comprise a sheave 46 keyed to the shaft at 47, 
the sheave being rotatable through one or more 
V-belts connected to a motor of any desirable ca 
pacity. As such belts and motors are well known 
in the art, they have not been shown in the draw. 
ing for purposes of simplicity. Obviously, if de 
sired, other means, such as direct gearing, could 
be utilized to impart the requisite rotary move 
maent to the Shaft. - 
In order to insure proper bearing lubrication, 

We prefer to utilize a force-feed system, such 
System incluidingan oil pump and a pressuire con 
duit 48 entering the space between bearings 39 
by means of a fitting 49 secured to extension 
-29. Oil is permitted to return to the pump by 
means of conduit 5f which receives the oil from 
a fitting 52 at the end of cap member 32 after 
it has passed through bearing 4 as well as bear 
ing 39. 

Mounted in the chamber 27 för rotation with 
shaft 34 by a key 50 is a substantially cylindri 
cal solid rotor member 53 provided with a plu 
rality of axially extending reetangular grooves 
54 for a purpose to be hereinafter described. It 
will be noted that shaft 34 and the front face 
'5s of the roter 53 do not enter the chamber 6 
for any appreciable distance, thereby leaving the 
chamber substantially unobstructed for receiving 
material and in which the latter may be pulver 
ized. As here shown, four grooves are provided, 
but it will be evident that any stritable number 
may be utilized, so long as they are equally spaced 
and no unbalance will result. Fixedly received in 
the grooves are a plurality of rotor blades 57, 
each of which comprises a mounting portion 58 
adapted to enter one of the grooves, such por 
tion being transversely enlarged axially forward 
of face 56 to form the inner rotor blade portion 
59. This latter portion is beveled along its lower 
edge 6 to provide a knife-like shearing edge, and 
includes an axially extending groove 62 long its 
outer edge to receive the tongue 63 of the outer 
rotor blade portion 64. When the tongue and 
groove are in place, the inner and outer blade 
portions may be secured together by means 
of screws 66 preferably being countersunk so that 
the assembled blade portions will present a 
smooth unobstructed surface. It will be seen 
that the blades 57 extend into the chamber 6 

4. 
and are equally circumferentially spaced around 
the Same, 

After the blade portions 58 have been seated 
in the grooves 54 of the rotor 53, they may be 
Secured thereto by Welding or similar processes 
as it will be understood that om rotation of the 
shaft and rotor, the centrifugal force created will 
tend to throw the blades radially outwardly. 
Also, as it is contemplated to rotate such ele 
ments at speeds in the neighborhood of 5,000 
R. P. M., it will be desirable to statically and 
dynamically balance the assembled shaft and ro 

- tor assembly to prevent unbalance and vibrations 
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during Operation. 
Front plate f3 is provided with an axially aligned 

central aperture 6 through which the material 
is fed into chataber 6, and to prevent the turbu 
lence normally created at a fan inlet, as well as 
to prevent the blades 57 from whipping or becom 
ing relatively displaced, an annular deflector plate 
63 is Secured to the front edges of the blades. 
Plate 68 is arranged to be seated in a notched 
portion 69 provided at the inner front portion 
of blade 59, the plate being secured to the blades 
by means of screws extending into aperture. 
2 of blade 59. - 
- As previously explained, the thrust bearing 4 

is utilized to prevent axial movement of shaft 34, 
but as the rotor assembly extends beyond the 
forward end of the shaft, we have further pro 
vided a second thrust bearing 6 having its flat 
face disposed against wall 28, and the balls ar 
ranged to ride in grooves in the rear edge of 
blade portion 58 as well as on the rear face of 
rotor member 53. In this way, the rotor assem 
bly is more securely arranged against displace 
ment in either a radial or axial direction. Also, 
to insure a Smoother running apparatus, a 
-counterweight 89 is secured to the shaft by a 
key. 85, such weight tending to reduce the exces 
sive torque on the shaft created by the axially 
displaced rotor assembly. 

Outlet means for the material is provided, and 
as here shown, includes a conduit 8.provided 
with a flange 79 whereby the conduit may be se 
cured by bolts 8 or similar fastening naeans to 
rear wall. 2. It will be noted that the conduit 
opens into the rear end of chamber 6 through 
an opening 82 provided in Wall 2 adjacent the 
periphery of the chamber so that all materiai 
entering the chamber will be required to pass 
radially outwardly as well as rearwardly before 
it may enter the discharge-conduit, and thereby 
be subjected to a maximum amount of pulver 
izing action during its travel through the appa 
ratus. To regulate the flow of air and ma 
terial in the conduit 8, a butterfly valve 83 is 
provided therein which may be adjustably posi 
tioned by means of handle 85. This valve will 
also serve to regulate suction in the chamber 6. 
To protect the peripheral wall 4 from being 

dented or injured by the naaterial, we prefer to 
provide a replaceable liner 86 which is arranged 
to lie on the inner Surface of wall 4 in contiguous 
relation thereto. Such liner may be secured in 
place by set Screws 8 or other suitable members. 
It will be evident that the liner will protect the 
-wall 4 from action of the material in the cham 
ber, and as it may be constructed of a hardened 
material, and as it is readily replaceable, the nor 
mal life of the apparatus Will be greatly in 
creased. 
We will now discuss the operation of the fore 

going apparatus. Material such as quartz is 
fed toward the inlet 67 by a gravity or screw 
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conveyor or other suitable mechanism. Such 
material, of course, must be of a size permitting 
the same to pass through the inlet opening, and 
it Will be understood that as the material is 
fed to the machine, the shaft, rotor member, and 
rotor blades are in rotation, the latter creating 
a partial vacuum in chamber 6 to aid in drawing 
material through inlet S. By varying the speed 
of the shaft or positioning of butterfiy valve 
83, the suction in chamber 6 may be controlled 
to. Only permit materials of desired size to pass 
out. With the discharging air stream. It will be 
Seen from the drawing that the inner edges of 
deflector 68 and blades 5 are disposed radially 
OutWardly from the inlet opening thereby creat 
ing a large unobstructed area, in chamber 6 ex 
tending rearwardly of the inlet. This will permit 
the entering material to be fed rapidly into the 
apparatus With little danger of jamming due 
to a localized accumulation of material. 
As the pieces of material enter the chamber, 

they will be subjected to a plurality of forces, all 
of which combine thoroughly to break down and 
pulverize the same. The primary forces are 
those created by the rotating blades, which may 
be described as impact or striking forces and 
centrifugal force. It is believed that a piece of 
material will first be struck by one or more of 
the blades which are preferably rotated at ap 
proximately 5,000 R. P. M. This impact will tend 
to shatter or otherwise break up the piece and 
also, due to the beveled Surface on the inner 
edges of the blades, a piece striking the same 
Will be sheared so as to further assist in the 
pulverization thereof. Then, because of the rapid 
rotation of the blades and the high centrifugal 
force the pieces of material will be hurled at 
very high velocities toward the liner 83, and 
upon striking the same, will be further broken 
up. Although the exact action in the chamber 
cannot be readily observed, it is believed that 
the finely pulverized material will be blown out 
through the discharge conduit 8, while larger 
fragments will continue to be struck by the ro 
tating blades until the air stream can pick up 
the pulverized particles and discharge the same. 
As the rotor blades are made up of two pieces, 

it will be apparent that the outer portions 63 
which receive the maximum in pact loads, can 
readily be replaced as they become Worn. HoW 
ever, as the shaft and rotor element 53 are dis 
posed rearwardly of chamber 6 in which the 
pulverizing takes place, these parts will not be 
subjected to undue impact loads, and can be 
used for extended periods of operation Without 
requiring repairs of any nature. The elements 
receiving the maximum wear, namely, the rotor 
blades 5 and the liner 85 can be easily renoved 
and replaced by opening the housing f. 

In place of the heretofore described outlet, we 
have found that in pulverizing certain types of 
materials, a discharge opening provided in the 
peripheral wall 4 is advantageous. Such an 
alternate arrangenient is indicated in Figures 
5 and 6 of the drawing, and includes a conduit 
9 axially aligned with apertures 92 and 93 pro 
vided in peripheral wall 4 and liner 33 respec 
tively. The conduit may be attached to the 
casing by means of a flange member 94 secured 
to wall 4 by means of screws or bolts 96. A 
butterfiy valve 97 is operatively inserted in con 
duit 9 I for purposes previously set forth which 
may be adjusted by means of a handle 98. 
For most operations, it is Sufficient if the pull 

verized material is capable of passing a 400 mesh 
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Screen, but...if finer or larger particles are de 
sired, the rotor speed and butterfly opening in 
the Selected discharge conduit can be adjusted 
Only to permit particles of a selected size to be 
carried out with the discharge air stream. 

It Will be seen from the foregoing description 
that We have provided apparatus which is ex 
tremely simple in construction, which will per 
mit rapid pulverization of relatively large quanti 
ties of naterial which may be continuously fed 
to the apparatus, and which may be operated Over 
long periods of time without requiring skilled 
attention or major overhaul. 
What is claimed is: V 

... Apparatus of the character described com 
prising a Substantially cylindrical hOUSing hav 
ing an inner peripheral surface and a front 
plate provided With an inlet opening, a shaft 
journailed for rotation and having a portion 
thereof in Said housing at the end of the latter 
renote from Said front plate, means for rotat 
ing said shaft, a Substantially Solid rotor member 
Secured to said shaft portion and rotatable with 
said shaft, said member including a plurality 
of circumferentially spaced axially extending 
grooves, a plurality of rotor blades mounted in 
said grooves and extending beyond said member 
toward said front plate, an annular deflector 
member releasably secured to the forward edges 
of said blades with the opening thereof axially. 
aligned with and of a larger diameter than said 
inlet opening, the outer edges of said blades ex 
tending radially OutWardly from the Outer periph 
eral Surface of said defector member, means 
forming an Outlet opening adjacent said periph 
eral Surface of Said housing, and valve means 
operatively associated with said opening. 

2. In a machine for decimating relatively hard 
Solid material, a substantially cylindrical casing 
including a front end face having a centrally dis 
posed aperture therein, Said Casing further hav 
ing a rearward diametrically reduced portion 
provided with a rear end face, a shaft journaled 
for rotation in Said casing and terminating at 
the forward end of said reduced portion, a sub 
Stantially solid rotor member secured to said 
shaft and being substantially entirely within said 
reduced portion, Said rotor member being pro 
vided With axially extending equally spaced 
grOOWes, rotor blades mounted in said grooves and 
having portions thereof within said cylindrical 
casing, said blades having end portions thereof 
adjacent said front end face, said blades having 
their outer edges extending axially of said casing 
adjacent the periphery of said casing and having 
their inner edges spaced radially outwardly from 
Said central aperture and extending axially of 
Said Casing, Said inner edges further being pro 
vided With opposing relatively sharp blades for 
Splitting the material in Said casing, outer por 
tions of Said blades adjacent said periphery being 
renovable from the other portions of the blades, 
and outlet means adjacent said periphery and 
the rear edges of the blades through which the 
Inaterial may be removed from the casing. 

3. Pulverizing apparatus including a front end 
Wall, rear end wall and peripheral side wall, said 
Walls cooperating to define a substantially cylin 
drical material receiving chamber with the axis 
thereof extending in a generally horizontal direc 
tion, said front end wall including an axially 
aligned material inlet opening, means cooperat 
ing With Said rear Wall to define a second chamber 
in flow communication and axially aligned with 
and of a Smaller diameter than said receiving 
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chamber; airotatableshaft journaled for rotationa. 
and having thie.2.frontendithereof; terminating: 
substantially at:; the Efront:end (cofirsaid: Second 
chamber, a substantially solid cylindrical rotor. 
member mounted on said shaft and Substantially. 
completely filling saidsecond chamber, said Enem 
beri incluiding a S-plurality:; of axially extending. 
equally circumferentially:spaced grooves, rotor: 
blades having rear;portions: thereof arranged to 
bes: seated:in said grooves;and; havingradially. 
enlarged front::portions:extending; into said: re 
ceiving chambers relatively adjacent said-front, 
rear and side Walls, means, defiting a ; discharge 
outlet in said rear wall adjacent said peripheral 
sidewall, said blades being provided with notches 
at the frontendsithereof... adjacent their radially: 
in Ward edges,...and': as members arranged to be: 
seated in Said notches; and releasably secured to 
Saidºblades. 4. In a pulverizing mechanism, a substantially 20 
enclosed casing:having a front wall provided withi. 
aismaterial-inlet, opening.ginalignment with the 
axis of said casing:a::shaft journaled for rotation: 
in said casing:and extending rearwardly.thereof. 
for connection:to driving gapparatus; said shaft. 25. 
being:axially aligned with said inlet opening and 
spaced therefrom to provide a material receiving 
chamber; therebetween, rotor blades; secured to 
said shaft inequal circumferentially spaced rela 
tion and extending axially forward-of said shaft 30. 

10: 

15. 

8. 
to adjacent the inner-surface of said:front-walls 
the Outer-edges:of said:blades being disposed subes - 
stantially immediately adjacent the peripheryof: 
Said casing; and the inner: edges thereof being. 
Spaced i apart av "distance: at leastas great fasthe: 
diameter of Said inlet opening, an annular deflect: 
tor: plate having a front: Surface; substantially: 
Coplanari. With the forward: edges of said:blades: 
and secured to the latteriands having; as central 
opening therein axially-aligned withi said inlet: 
opening and of a diameter: Substantially equal 
torthe- spacing of the finner: edges of said blades, 
said deflector. plate having; an: outer diameters 
Substantially less, than the:radiale extent of the 
Outer: edges:of opposed rotor-blades; means sin. 
Said.casing forningsa: dischargetopeninganda: 
replaceable liner element; within said chamber: 
periphery. 

ROBERTP. FISHER:. 
ORVILLE E.F. WALLNG, . 
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