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This application is a continuation in part of 
my Original application, Serial No. 26,033, filed 
April 27, 1925, patented December 1, 1931, No. 
1,834,095. 
This invention relates to pulverizers and air 

Separators for pulverizing materials and separat 
ing and collecting fine material, and aims to pro 
vide improvements in such for use especially with 
mills of the ring and roll type in which the ring 
has an annular crushing face disposed about a 
Substantially horizontal axis. 

In Such devices as heretofore constructed the 
die has been rotatively mounted within and con 
centric of an enclosing casing constituting with 
it part of an endless current passage extending 
through the interior of the die and to the suc 
tion side of an outside blower for exhausting air 
and fine material from inwardly of the die, and 
blowing the air and fine material floating there 
in to an outside dust collector, the exhaust from 
which is returned to such casing and sucked into 
the interior of the die, for Sucking fine material 
through the die and returning coarse material 
inwardly of the die, which constructions by mak 
ing the interior of the die a part of the endless 
circuit through which the air is circulated have 
affected efficiency by subjecting the material to 
an outblowing current during its pulverization 
Within the die. 
My present invention aims to improve pulver 

izing machines by avoiding current molestation 
of the material within a die during pulverization, 
and to this end I preferably provide a current 
passage around and externally of the die instead 
of through it, and discharge the pulverized ma 
terial from the die into such external passage, 
and circulate the outblowing current outwardly 
of the outer periphery of and around circumfer 
entially of the die to minimize entrance of cur 
rent within the latter, and I preferably provide a 
circular or spiral casing spaced around the die 
and having a peripheral tangential discharge out 
let outwardly of the outer periphery of the die, 
to peripherally discharge dust laden current out 
Wardly of and tangentially from the die and 
through such outlet, and I preferably provide a 
current inlet outwardly of and tangentially of 
the outer periphery of the die, for inletting 
cleaned current tangentially around instead of 
axially through the die, and I preferably provide 
a roary blower around the Outer periphery of die 
for centrifugally circulating such current around 
the latter; and I preferably mount the die and 
the blower within and eccentric of such circular 
or Spiral casing and intermediate said tangential 
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outlet and tangential inlet and adjacent the lat 
ter, and I preferably provide a partition wall ad 
jacent the blower and intermediate said outlet 
and said inlet for defining the path of such cur 
rent from Such blower to Such outlet and from 60 
such inlet to such blower. 

In my said original application I have shown 
a ring disposed in a horizontal plane and af 
fording in under, up through, and down around, 
Such ring, an endless current passage, a blower 65 
for circulating a separating current in the form 
of a vortex ring through Such passage, for float 
ing fine material up through the ring, and a fil 
ter across such passage for intercepting finema 
terial and conducting out of such current finema-70 
terial floating in Said passage, as distinguished 
from that part of my invention herein claimed, 
which aims to provide an endless current pas 
sage disposed around a horizontal axis, and ex 
ternally of instead of through the die, and out- is 
wardly of and circumferentially around the pe 
riphery of and having effluent and influent pas 
sages separated by the die, the die affording an 
inner wall for such current passage, and I pro 
vide separating means in such successive to the 80 
effluent passage and precedent to the influent 
passage, with blower means revolving around the 
outer periphery of the die for circulating such 
current around its periphery to separate and float 
fine material from externally of the die through 85 
said passage and separating means and return 
ing cleaned current externally of the die, to the 
end that the separating current shall not molest 
the material during pulverization by traversing 
the die axially as in my said original application. 90 
To this end in carrying out the preferred form 

of the part of my invention to which this ap 
plication pertains I preferably provide a casing 
enclosing a blower chamber having a curved pe 
riphery disposed around a horizontal axis and 95 
having peripheral effluent and influent openings 
connected by a current passage and affording a 
closed endless circuit, and I preferably provide 
a rotary die rotatable around a horizontal axis 
and within and in spaced relation to the casing 100 
and intermediate the effluent and influent Open 
ings thereof for affording an inner wall for such 
passage, and I preferably provide fan blades 
around the outer periphery of and revolving 
with the die for drawing air into and through 105 
the influent passage and circulating it in the cas 
ing and blowing it through the effluent passage 
to cause it to circulate through the connecting 
passage and past the filter means and return 
Cleaned air to the influent passage, and I prefer- 10 
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ably dispose the connecting passage above the 
die and provide it with a grit well and a gravity 
chamber connected to the supply for returning 
grit and coarse particles by gravity to the die, 
and with a volumetrically variable fine particle 
settling chamber for returning by gravity fine 
particles to the supply, and with adjustable valve 
means for varying the speed of the current, and 
with a dust filter for intercepting dust floating in 
the returning current, and with a gravity dust 
discharge communicating through and extended 
externally without the connecting paSSage, for 
continuously circulating around the die finema 
terial discharged radially of it, for blowing Such 
material into the connecting passage, classifying 
it, returning oversize for further grinding, and 
removing the fine dust. 
According to another feature of my said inven 

tion as claimed in this application I preferably 
provide a rotary crushing roll having a periph 
eral crushing face within and eccentric of the 
annular crushing face of the die, and provide for 
tractionally revolving one of said parts by the 
other by providing said parts at each side of the 
crushing faces with axially resistant co-acting 
tractional drive faces Wedgingly engaging to ax 
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ially press said faces into tractional engagement 
to avoid slippage of said parts during their rota 
tion, and I preferably provide three crushing 
rolls with crushing faces in the form of a segment 
of a Sphere So that they may rock slightly, and 
mount them on inclinable shafts so that they 
may aSSume a slight relative angularity to af 
ford a slight friction or attrition effect in crush 
ing the material between their crushing faces and 
that of the ring, and I preferably mount such 
shafts in inclinable bearings which may be 
rocked to compensate for any relative angular 
ity between the shafts; and I preferably rock 
Such bearings in swinging bearing members 
which are out-pressed by adjustable pressure 
Springs and radially positioned by positioning 
Springs in the plane of such adjustable springs 
and in the plane and radially outward of the die, 
and I provide various other features of improve 
ment all of which will be hereinafter more fully 
Set forth with reference to the accompanying 
drawing in which 

Fig. 1 is a fragmentary vertical longitudinal 
Section of a pulverizing and separating machine 
embodying the preferred form of the part of 
my invention to which this application applies; 

Fig. 2 is a fragmentary plan view thereof partly 
broken out to show the ring and one of the lower 
rolls in axial Section, and partly broken away to 
show the connecting passage and the filter there 
in in horizontal section; 

Referring to Figs. and 2 I will now describe 
that part of my said invention claimed herein. 

Let A indicate the ring, B the upper roll, 
B the lower rolls, C2 the casing, ID the drive, 
Ethe feed supply, and F the fine outlet of a pull 
verizing and separating machine. These parts 
may be of any usual or suitable construction af 
fording a crushing chamber and crushing ele 
ments therein, which can co-operate to pulver 
ize coarse infed material and separate and with 
draw pulverulent material. Either or both of the 
crushing elements may revolve about a substan 
tially horizontal axis, and centrifugal force or 
other means may be used to generate crushing 
force necessary to pulverize the material between 
the reciprocal co-acting crushing faces of these 
elements. As shown the ring A is a rotary an 
nular die mounted in the casing C and having 
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an inner concave crushing face in the form of 
a segment of a sphere revolving in a substantial 
vertical plane, and the rolls B and B are radially 
movable and rotate on substantially horizontal 
axes and have peripheral crushing faces in the 
form of a segment of a sphere, within and eccen 
tric of the ring and acting against its crushing 
face to crush material between these faces, the 
top roll being driven by the pulley D and trac 
tionally driving the ring, which in turn traction 
ally drives the lower rolls, the material entering 
through the supply chute E falling on the inner 
face of the ring with which it revolves and against 
which it is crushed by the rolls, and the crushed 
material flowing out past the sides of the ring 
and into the crushing chamber around it. Any 
number of rolls may be used, three being shown, 
and the ring may be supported and radially 
positioned in any suitable manner, preferably 
by mounting it on the rolls and as shown by 
mounting the rolls on shafts. A rotatably carried 
in radially movable Swinging bearing frames C 
out-pressed by adjustable pressure springs U and 
adjusting screws G and by radial intermediate 
springs H for pressing the rolls against the ring 
with a yielding crushing pressure each pressure 
spring U being usually without the casing C and 
radially reactant against it and toward the inner 
side of the bearing frame C and in the plane 
of the ring, and the pressure springs H when 
used being preferably at each side of the rolls 
and intermediate of and radially reactant out 
wardly toward their shafts. 
According to one feature of the part of my 

invention to which this application pertains I 
preferably radially position each bearing frame 
C relatively to the casing C2 independently of or 
additionally to its adjustable pressure Spring U, 
preferably by providing between the bearing 
frame C and casing C2 and around the pressure 
spring U a positioning spring h, preferably con 
centric of the spring U and preferably around 
it and radially of and in the plane of the ring 
A2, and reactant radially of the latter toward the 
casing C2 and the frame C for yieldingly resist 
ing inward movement of the frame radially to 
ward the casing independently of the adjustment 
of the pressure spring U. 
According to another feature of the part of my 

invention to which this application pertains I 
preferably yieldingly poise, confine and position, 
the bearing frame C relatively to the casing C 
independently of the pressure spring U, prefer 
ably by providing a compression Spring d be 
tween the bearing ald the casing and radially re 
actant against these to radially resist inward 
movement of the bearing toward the casing, and 
by providing a compression spring e outwardly 
of the bearing frame C and radially reactant 
inwardly toward such frame and outwardly to 
ward a radially adjustable nut g adjustable On 
a tension screw f traversing the Springs d and e 
and connected to the outer casing C, for resist 
ing outward stress of the spring e, and for adjust 
ing its inward stress toward, the frame C, for 
radially positioning and elastically poising the 
latter relatively to the casing CP. The Springs 
d and e are preferably at one side of the pressure 
spring U and extended radially of the casing C 
and are preferably disposed in the plane of the 
ring A2. 
According to one feature of the part of my said 

invention to which this application pertains, the 
periphery of the outer casing C is preferably 
Semi-circular and semi-spiral and disposed 

80 

90 

95 

100 

105 

120 

25 

30 

35 

1. 4. C 

145 

50 



0. 

15 

25 

30 

35 

45 

50. 

55 

60 

65 

O 

75 

1948,806 
around a substantially horizontal axis and en 
closes an inner blower chamber J comprising 
a curved passage encircling the crushing elements 
and having an upper effluent K and a lower in 
fluent L, which are both preferably tangential 
of the periphery of the casing and are preferably 
connected by an intermediate connecting paSSage 
M, the blower chamber being disposed around and . 
preferably eccentric of and spaced relatively to 
the die, the outer periphery of which is prefer 
ably eccentric of and spaced inwardly from the 
periphery of the casing C and affords an inner 
wall for the curved passage and is disposed be 
tween the effluent K and the influent L to cause 
the separating current to circulate through the 
connecting passage M before returning to the 
influent Li, and rotary blower blades M, prefer 
ably eccentric of the blower chamber J, and rev 
oluble about a horizontal axis and around and 
preferably mounted on the periphery of and re 
volving with the die are mounted between the 
die and the casing and project across the curved 
passage between them for drawing the return 
ing air in through the influent L. and whirling it 
in the blower chamber J toward the effluent K 
to cause the air to float fine material from around 
the periphery of the ring through the effluent and 
the connecting passage M, without molesting the 
air within die or the material being crushed 
therein. 
According to another feature of my invention 

to which this application pertains I preferably 
provide the connecting passage M with a grit well 
N for receiving large particles, and with a gravity 
chamber O for precipitating medium particles in 
to the well N, and with a grit refeeding passage P 
for returning such particles to the supply E for 
repulverization. 
According to another feature of my invention 

to which this application pertains I preferably 
provide the connecting passage M with a volu 
metrically variable settling chamber Q in which 
fine particles may settle, and with a refeeding 
chute R for returning such particles to the Sup 
ply E for repulverization, preferably by providing 
a vertically adjustable damper wall T in the 
connecting passage M around its upper outlet F, 
by vertically varying which the volumetric area 
of the settling chamber Q may be varied to vary 
the speed of the current flowing through it to 
vary the size of the fine particles settling therein. 
According to another feature of my said in 

vention to which this application pertains I pref 
erably provide the connecting passage with an 
adjustable valve T through which current 
through the connecting passage may flow, for 
varying such current for varying the fineness of 
Separation. 
According to another feature of my said in 

vention to which this application pertains I pref 
erably provide across the connecting passage dust 
intercepting means, as the successive staggered 
Spaced troughs W. having hollow faces opposed 
to the direction of flow of the dust laden current 
for forming current voids in which dust floating 
in such current may precipitate and descend out 
of the 20ne of the current, and I provide a dust 
receiver X below such troughs for receiving such 
dust and conducting it through the cleaned re 
turning current and discharging it exteriorly 
thereof to the dust outlet. 
When used in a mill of the type in which the 

ring is disposed about a horizontal axis and is 
revolved by or revolves around rolls carried by 
movable non-rotative members the part of my 

3 
invention to which this application pertains, pro 
vides for using slightly concave and convex pe 
ripheral crushing faces, the ring A and the rolls 
B and B2 and axially resistant tractional engag 
ing wedge shaped or tapering attrition co-operat 
ing tractional drive faces Q and R at each side 
of the crushing faces of the ring and rolls, and 
for making the tapering faces of one of these 
parts axially resistant to the axial compressive 
faces of the other of these parts, so that they 
may wedge together to effect the desired trac 
tional engagement for preventing slippage be 
tween them when one rotates the other. This 
may be provided for in any suitable manner and 
the male and female tractional faces may be pro 
vided on these parts as desired, but I prefer to 
make the male tapering faces on each side of the 
rolls yieldingly act and axially expansible as by 
springs i2 and bolts 2, within adjustably deter 
minable limits relatively to the reciprocal faces 
on the ring. . 
Where the upper driving roll and the two lower 

rolls are used with a revolving ring, according to 
that part of my invention to which this applica 
tion pertains I preferably mount the driving roll 
on an axis parallel with the ring and mount the 
lower rols on reversely inclined axes, each having 
a slight angularity or wind relatively to the axis 
of the upper roll, as indicated in dotted lines for 
the inclined ends of the lower shafts in Fig. 1, 
so that one of the lower rolls tends to drive the 
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ring slightly to one side and the other roll to a . 
slight extent to the other side, thus balancing 
their side driving action, and affording a slight 
friction or attrition effect between their grind 
ing faces and that of the ring, this I preferably 
accomplish by mounting the lower rolls on lower 
shafts which are slightly out of parallel, as indi 
cated in dotted lines in Fig. 1. 

Preferably according to the part of my said in 
vention to which this application pertains when 
applied to a traction die mill the revolving fan 
blades M are mounted eccentric of the casing, 
preferably by being mounted on the periphery 
of the revolving die A2 so that the inner periphery 
of the casing C2 affords a space similar to the 
spiral interior of a blower casing, to facilitate 
progress and discharge of the air current, which 
is discharged upwardly at a point of greater area, 
and floats the dust with it into the settling chatm 
ber, where the grit is precipitated back into the 
crushing chamber and finer dust is carried over 
the adjustable partition T into the selecting 
chamber Q, where oversize is precipitated and 
the fineness desired escapes with the air through 
the central outlet S into the outer separating 
chamber V, where it passes through the filter W. 
to intercept the dust and send it to the dust out 
let F while permitting the cleaned air to return 
to the down side of the blower chamber near the 
point where the path of the fan blades is narrow 
est. In such case the grit is returned by gravity 
to the crushing elements. 

In operation material to be crushed will be 
entered through the supply E, with the grit and 
oversize returned from the passage M, and these 
will be pulverized between the ring and rolls and 
discharged at the sides of the ring. The blower 
blades will draw clean air through the inlet L. 
and blow dust laden air through the outlet K, 
and the connecting passage will grade and return 
the floating particles and float fine dust into 
the separating chamber W, from which the air 
will flow through the filter-W2 to the return 
passage. O and descend to the inlet L. Con 
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4. 
tinuous circulation of the air through this end 
less passage will permit separation of the dust as 
introduced and simultaneously return the coarse 
particles for repulverization. 

It will be seen that my invention provides im 
provements which can be variously and advan 
tageously availed of, and it will be understood 
that the invention is not limited to the particular 
details of construction, arrangement, or combina 
tion of parts, set forth as constituting its prefer 
red form, since my improvements can be used in 
whole or in part, and according to any suitable 
desired modification, as the judgment of those 
skilled in the art may dictate, without departing 
from the Spirit of the invention. 
The connecting passage may be any Suitable 

passage between the tangential blast passage.K 
and the tangential return passage L, and the Wall 
J2 between the blast passage and the return pas 
Sage may be of any suitable shape to permit the 
current flowing from the blast passage to the 
return passage to be cleaned of dust before reach 
ing the return passage. The Wall a which sepa 
rates the blast and the current passages is prefer 
ably concentric with and adjacent the Outer 
peripheries of the fan blades, and the wall b 
under the blast passage is preferably an inclined 
bottom wall or shelf for the grit well N to cause 
grit falling on it to flow laterally to the grit open 
ing P communicating with the Supply chute E, 
and the valve T can be any adjustable valve or 
damper for varying the current space past the 
wall J, and the current passage and the inter 
mediate passage for receiving the tangential 
effluent current and returning the tangential 
influent current may be as simple and direct as 
desired, but I prefer to form it between spaced 
concentric walls J2 and X within a cylindrical 
overhead enclosing casing 2. 
What I claim is: 
i. In combination, a casing enclosing a crush 

ing chamber, a rotatable die within said chamber 
having an inner annular crushing face disposed 
around a substantial horizontal axis, a movable 
and rotatable roll within and eccentric of Said die 
and having a peripheral crushing face acting to 
ward said face to crush material between said 
faces, rotary means for rotating one of Said parts, 
supply means for supplying material to be 
crushed to said faces, a movable bearing movably 
mounted on said casing and on which Said roll 
is rotatably mounted, an adjustable spring for 
pressing said roll toward said die with an adjust 
able crushing pressure, and an additional Spring 
around said adjustable spring and between Said 
casing and said bearing member, without and 
reactant in Wardly toward Said casing and in 
wardly of and reactant outwardly toward said 
bearing member, for positioning the latter rela 
tively to said casing additionally to said adjust 
able spring. 

2. In combination, a casing enclosing "a crush 
ing chamber, a rotatable die within said cham 
ber having an inner annular crushing face dis 
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posed around a substantially horizontal axis, a 
movable and rotatable roll within and eccentric 
of said die and having a peripheral crushing face 
acting toward said face to crush material between 
said faces, rotary means for rotating one of said 
parts, supply means for supplying material to be 
crushed to said faces, a movable bearing movably 
mounted on said casing and on which said roll is 
rotatably mounted, an adjustable spring for 
pressing said roll toward said die with an adjust 
able crushing pressure, and a spring adjacent and 
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independent said adjustable Spring and inter 
mediate said casing and said bearing member, 
radially of and without said casing and reactant 
inwardly toward said casing, and in Wardly of and 
reactant outwardly toward said bearing member, 
for positioning the latter and limiting its move 
ment toward said casing. - 

3. In combination, a casing enclosing a crush 
ing chamber, a rotatable die within said cham 
ber and having an inner annular crushing face 
disposed around a substantially horizontal axis, 
a movable and rotatable roll within and eccen 
tric of said die and having a peripheral crush 
ing face acting toward said face to crush mate 
rial between said faces, rotary means for ro 
tating one of said parts, supplying means for 
Supplying material to be crushed to Said faces, a 
movable bearing movably mounted on said cas 
ing and on which said roll is rotatably mounted, 
an adjustable spring for pressing Said roll to 
ward said die with an adjustable crushing pres 
sure, and a compression Spring adjacent said 
adjustable spring and outwardly of said bearing 
member, radially of and outwardly of said cas 
ing, and reactant inwardly toward said bearing 
member for resisting outward movement of the 
latter and positioning said bearing member rel 
atively of said casing independently of said ad 
justment spring. 

4. In combination, a casing enclosing a crush 
ing chamber, a rotatable crushing die within said 
chamber and having an inner annular crush 
ing face disposed about a substantially horizontal 
axis, a movable and rotatable crushing roll with 
in and eccentric of said die and having a pe 
ripheral crushing face acting toward Said face 
to crush material between said faces, rotary 
means for rotating one of Said rotary parts, means 
for supplying material to be crushed to said 
faces, a swinging bearing member rotatably car 
rying said roll and swingably mounted on said 
casing, an adjustable pressure spring, for ad 
justably pressing Said roll toward said ring to 
generate a crushing pressure between said faces, 
a compression spring between said casing and 
Said Swinging member, at one side of said swing 
ing member and additional to said pressure 
spring, reactant toward said Swinging member 
for yieldingly holding the latter in one direc 
tion, and a second additional compression spring 
at another side of Said Swinging member and 
reactant toward said swinging member for yield 
ingly holding the latter toward an opposite di 
rection, for yieldingly positioning the latter rel 
atively to said casing independently of said ad 
justable spring. 

5. In combination, a casing enclosing a sub 
stantially circular chamber, disposed around a 
horizontal axis and having circumferentially 
spaced tangential peripheral discharge and inlet 
openings, an annular crushing die having an 
outer periphery within and in spaced relation to 
said casing, and having an annular inner crush 
ing face disposed about a substantially horizontal 
axis, for crushing material within said die and ... 
discharging fine material into Said chamber, a 
rotatable crushing roll within and eccentric of 
Said die and having a peripheral crushing face 
acting toward said face to crush material be 
tween said faces, means for Supplying material 
to be crushed to said faces, rotary means for 
rotating Said roll, and revoluble fan blades with 
in and eccentric of Said chamber and around the 
periphery of said die and revoluble around said 
die and in said chamber for centrifugally cir 
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1,948,806 
culating air therein, around the outer periphery 
of said die and from said tangential inlet through 
Said tangential outlet, for floating such finema 
terial around the outer periphery of said die 
and for discharging such fine material outward 
ly of the outer periphery of said die and cir 
cumferentially of Said chamber through said tan 
gential discharge opening. 

6. In combination, a casing enclosing a crush 
ing chamber, a rotatable crushing die within 
Said chamber and having an annularinner crush 
ing face disposed around a substantially hori 
Zontal axis, a rotatable crushing roll within and 
eccentric of Said die and having a peripheral 
Crushing face acting toward said face to crush 
material between said faces, supply means for 
Supplying material to be crushed to said faces, 
rotary means for rotating one of said parts, and 
tractional drive means for tractionally driving 
One of said rotary parts from the other of Said 
rotary parts comprising outwardly-beveled male 
tractional faces on the one and reciprocally bev 
eled female traction faces on the other, said fe 
male faces in the axial plane of said male faces 
and wedgingly engaged by the latter, for trac 
tionally drivingly gripping Said faces to prevent 
peripheral Slippage between said die and said 
roll, Said male traction faces and said female 
traction faces being the Ones axially yieldable 
relatively to the others, for yieldably tractionally 
engaging Said faces. 

7. In combination, a casing enclosing a crush 
ing chamber, a rotatable crushing die within said 
chamber and having an inner annular crushing 
face disposed about a Substantially horizontal 
axis and having an axially flared tractional face 
at each side of said crushing face, a rotatable 
crushing roll within and eccentric of said die 
and having a peripheral crushing face opposite 
Said Crushing face for crushing material between 
Said faces and having a reciprocally flared trac 
tional face at each side of said peripheral face, 
for tractionally engaging said flared faces for 
tractionally driving said die roll the one 
from the other, drive means for rotating one 
of Said rotary parts, supply means for supplying 
material to be crushed to said crushing faces, 
Said tractional faces of said roll being axially 
adjustable relatively to said tractional faces of 

die for adjustably spacing said tractional 
CeS. 
8. In combination, a casing enclosing a crush 

ing chamber, a rotary crushing dieinsaidchamber 
having an inner annular crushing face disposed 
about a Substantially horizontal axis, a rotatable 
crushing roll within and eccentric of said die and 
having a peripheral crushing face toward said 
face for crushing material between said faces, 
rotary means for rotating one of said parts, sup 
ply means for supplying material to be crushed 
to said faces, and guide means for relatively 
axially guiding said die and roll comprising axial 
ly flared side guide faces on said die, and similarly 
flared detachable side wedge guide faces de 
tachably carried by said roll, said guide faces dis 
pOSed at the sides of Said crushing faces and in 
the axially plane of one another, and axially en 
gageable for limiting realitive axial movement of 
said die and roll. 

9. In combination, a casing enclosing a crush 
ing chamber, a rotatable crushing die within said, 
chamber and having an annular inner crushing 
face disposed about a substantially horizontal 
axis, a rotatable crushing roll within and eccen 
tric of said die and having a peripheral crushing 

5 
face toward said face for crushing material be 
tween said faces, drive means for rotating one of 
Said rotary parts, Supply means for supplying 
materials to be crushed to said faces, said die 
having at each side of said inner crushing face 
a beveled traction face, and said roll naving at 
each side of Said peripheral face a separate simi 
larly beveled traction face, said traction faces 
axially interengageable for limiting relative axial 
movement Of Said die and roll, and a connection 
between said separate traction faces at the sides 
of Said roll extended axially of said roll, for 
axially positioning said separate faces relatively 
to Said roll. 

10. In combination, a casing enclosing a crush 
ing chamber, a rotary crushing die in said cham 
ber having an inner annular crushing face dis 
posed around a substantially horizontal axis, a 
rotary crushing roll within and eccentric of said 
die and having a peripheral crushing face toward 
Said face for crushing material between said 
faces, means for rotating one of said rotary parts, 
means for Supplying material to be crushed to 
Said faces, and means for axially positioning said 
die and roll comprising removable annular check 
rings removably bolted to said roll and having 
beveled edges in the axial plane of and at the 
sides of Said die, for permitting relative axial 
movement of said roll and die and for checking 
excessive relative axial movement thereof. 

ll. In combination, a casing enclosing a crush 
ing chamber, a rotary and axially movable crush 
ing die in Said chamber having an inner annular 
Crushing face disposed about a substantially hori 
Zontal axis, a rotary upper crushing roll within 
and eccentric of said die and having a peripheral 
Crushing face toward said face for crushing ma 
terial between said faces, and on which face of 
said roll said die is axially movably mounted, 
rotary means for revolving one of said rotary 
parts, a rotary lower crushing roll within and 
eccentric of said die and having a peripheral 
crushing face toward said annular face for crush 
ing material between said faces, shaft means on 
which said lower roll is rotatably mounted, bear 
ing means at the side lower of Said roll and in 
which said shaft means are rotatably mounted, 
for radially and axially positioning Said lower roll, 
and means for checking axial movement of said 
die axially of said lower roll comprising beveled 
rotary removable annular check faces at each 
side of said peripheral crushing face of said lower 
roll, and in the axial plane of and engageable with 
said die, for limiting axial movement of said die 
relatively to Said rolls. 

12. In combination, a casing enclosing a Sub 
stantially circular crushing chamber disposed 
around a substantially horizontal axis and having 
peripheral spaced tangential outlet and inlet 
openings, a crushing die within and having an 
annular Outer periphery spaced from said casing 
and having an annular inner crushing face dis 
posed around a substantially horizontal axis, 
for crushing material and for discharging fine 
material from said die into said chamber, a ro 
tatable crushing roll within and eccentric of said 
die and having a peripheral crushing face toward 
said face for crushing material between said 
faces, rotary means for revolving said roll, Sup 
ply means for supplying material to be crushed 
to Said faces, and rotary fan blades withir, and 
eccentric of said chamber, intermediate said out 
let and said inlet openings and around the outer 
periphery of said die, revoluble in the space be 
tween the Outer periphery of said die and said 
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6 
casing for causing a separating current to flow 
circumferentially around said die from said inlet 
opening to said outlet opening for floating fine 
material circumferentially of said chamber 
around and outwardly of the outer periphery of 
said die and for discharging such fine material 
peripherally tangentially from said chamber 
through said tangential outlet opening. 

13. In combination, a casing enclosing a Sub 
stantially spiral crushing chamber disposed 
around a substantially horizontal axis and hav 
ing a tangential current outlet and a tangential 
current inlet, a crushing die within said cham 
ber and having an outer periphery within and in 
spaced relation to said casing and having an 
inner annular crushing face disposed about a 
Substantially horizontal axis for receiving mate 
rial to be crushed, and for discharging crushed 
material from said die into said chamber, a ro 
tatable crushing roll within and eccentric of 
said die and having a peripheral crushing face 
toward said face for crushing material between 
Said faces, Supply means for Supplying material 
to be crushed to said faces, rotary means for re 
volving said roll, and rotary fan blades within 
and eccentric of said chamber and around said 
die revolving in the space between said die and 
Said casing for causing a fluid current to circu 
late within and peripherally around said chamber 
and without and around the outer periphery of 
Said die from Said inlet to said outlet to float 
fine material outwardly of and around the outer 
periphery of said die and circumferentially of 
Said spiral chamber between said inlet and said 
Outlet, and for discharging such fine material 
tangentially from said spiral chamber outwardly 
of the outer periphery of said die. 

14. In combination, a casing enclosing a Sub 
stantially circular crushing chamber disposed 
about a substantially horizontal axis and having 
a peripheral tangential discharge outlet and a 
current inlet, a rotary crushing die within said 
chamber having an outer periphery within and 
in Spaced relation to said casing, and having an 
inner crushing face disposed around a substan 
tially horizontal axis, for receiving and crushing 
material and for discharging fine material from 
Said die into said chamber, a rotatable crushing 
roll within and eccentric of said die and having 
a peripheral crushing face toward said face for 
crushing material between said faces, a Supply 
inlet for supplying material to be crushed to said 
faces, rotary means for rotating said die, and 
rotary fan blades within and eccentric of said 
chamber and around the outer periphery of said 
die, revoluble in the space between said casing 
and said die, for causing a fluid current to enter 
said chamber through said inlet and to flow cir 
cumferentially around said chamber outwardly 
of the outer periphery of said die, for floating 
fine material circumferentially around said 
chamber outwardly of the outer periphery of said 
die and for discharging such fine material tan 
gentially of said chamber and outwardly of the 
outer periphery of said die through said tan 
gential discharge outlet. \ 

15. In combination, a casing enclosing a sub 
stantially circular crushing chamber disposed 
around a substantially horizontal axis and having 
a peripheral tangential discharge outlet and a 
peripheral tangential current inlet, a rotary 
Crushing die within Said chamber and having an 
outer periphery within and in spaced relation 
to said casing, and having an inner crushing face 
disposed around a substantially horizontal axis 
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for receiving material to be crushed and for dis 
charging fine material from said die into said 
chamber, a rotary crushing roll within and ec 
centric of said die and having a peripheral crush 
ing face toward said face for crushing material 
between said faces, supply means in communica 
tion with said faces for supplying material to be 
Crushed to said faces, rotary means for rotating 
Said die, and rotary fan blades Within and eccen 
tric of said chamber, and adjacent said inlet 
and around the outer periphery of Said die, rev 
oluble in the Space between the Outer periphery 
of said die and said casing for causing a sepa 
rating current to enter said chamber through 
said inlet and flow around and circumferentially 
of said chamber outwardly of the outer periph 
ery of said die and through said outlet for float 
ing fine material circumferentially around said 
chamber and outwardly of the outer periphery of 
Said die, and for discharging such fine material, 
through said tangential outlet tangentially from 
Said chamber and outwardly of the Outer periph 
ery of said die. 

16. In combination, a casing enclosing a Sub 
stantially spiral crushing chamber disposed about 
a Substantially horizontal axis and having a pe 
ripheral tangential current inlet and a peripheral 
tangential discharge outlet, a rotary crushing die 
within Said chamber and having an outer periph 
ery within and in spaced relation to said casing 
and having an annular inner crushing face dis 
posed around a substantially horizontal axis for 
receiving material to be crushed and discharging 
crushed material around said die and into said 
chamber, a rotary crushing roll within and ec 
centric of said die and having a peripheral crush 
ing face toward said face for crushing material 
between said faces, rotary means in operative re 
lation to said roll, for rotating said roll, and ro 
tary fan blades within and eccentric of Said chain 
ber and adjacent said inlet and around the outer 
periphery of said die, revoluble around the sub 
stantially horizontal axis and in the Space be 
tween said casing and the outer periphery of Said 
die, for causing a fluid current to enter said cham 
ber through said inlet and flow circumferentially 
around said chamber and outwardly of the outer 
periphery of said die for floating crushed ma 
terial circumferentially around Said chamber 
outwardly of the Outer periphery of Said die, and 
for discharging such crushed material through 
said tangential discharge outlet tangentially of 
said chamber and outwardly of the outer periph 
ery of said die. w 

17. In combination, a casing having a sub 
stantially circular peripheral wall enclosing a 
substantially circular crushing chamber disposed 
about a substantially horizontal axis and having 
a tangential peripheral discharge outlet, a crush 
ing die within and spaced from said casing, hav 
ing an outer periphery within said chamber and 
spaced inwardly from said peripheral wall, and 
having an inner annular crushing face disposed 
around a substantially horizontal axis, for receiv 
ing material to be crushed and for discharging 
crushed material at the side of said face and out 
wardly into said chamber, a rotatable crushing 
roll within and eccentric of said die and having a 
peripheral crushing face toward said face, for 
crushing material between said faces, supply 
means in communication with Said faces, for Sup 
plying material to be crushed by said faces, rotary 
means in operative relation to said roll, for ro 
tating said roll, and rotary fan blades within said 
chamber and around the outer periphery of Said 
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die, rotatable around a substantially horizontal 
axis and in the space between the inner periphery 
of Said casing, and the Outer periphery of Said 
die, for causing a fluid current to circulate around 
the inner periphery of said casing and Outwardly 
of the Outer periphery of said die for floating 
crushed material circumferentially around the 
inner periphery of said casing, and Outwardly of 
the Outer periphery of said die, and for tangen 
tially discharging Such fine material through said 
tangential discharge Outlet peripherally tangen 
tially of said casing and outwardly of the outer 
periphery of said die. 

18. In combination, a casing having a sub 
stantially circular peripheral wall disposed 
around a substantially horizontal axis and en 
closing a substantially circular crushing chamber 
having a peripheral tangential discharge outlet, 
a rotatable crushing die within and in spaced re 
lation to said casing, having an Outer periph 
ery within and spaced inwardly of the curved 
periphery of Said casing and having an inner an 
nular crushing face disposed around a substan 
tially horizontal axis, for receiving material to be 
crushed and for discharging material outwardly 
past said die and into Said chamber, a rotatable 
crushing roll within and eccentric of said die 
and having a peripheral crushing face toward 
said face for crushing material between said 
faces, rotary means in operative relation to one 
of said rotary parts, for rotating said rotary 
parts, supply means in communication with said 
faces, for supplying material to be crushed by 
said faces, and rotary fan blades within Said 
chamber and around the Outer periphery of Said 
die, rotatable around a substantially horizontal 
axis and in the space between the periphery of 
said casing and the outer periphery of said die, 
for causing a fluid current to circulate within and 
peripherally of said casing and around and out 
wardly of the outer periphery of said die, for 
floating crushed material within said chamber 
peripherally around the curved wall of said cas 
ing and outwardly of the outer periphery of said 
die and for tangentially discharging Such finema 
terial tangentially of said chamber and periph 
erally of said curved wall and outwardly of the 
outer periphery of said die through said tangen 
tial outlet. 

19. In combination, a casing having a curved 
peripheral Outer wall disposed about a Substan 
tially horizontal axis and enclosing a substan 
tially circular crushing chamber having a cur 
rent inlet and having a peripheral tangential 
discharge outlet, a crushing die within and in 
spaced relation from Said Casing, having an Outer 
periphery within said chamber and Spaced in 
wardly from said curved periphery, and having 
an inner annular crushing face disposed around 
a substantially horizontal axis, for receiving ma 
terial to be crushed and for discharging crushed 
material outwardly across said die and into said 
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chamber, a rotatable crushing roll within and 
eccentric of Said die and having a peripheral 
crushing face toward said face, for crushing 
material between said faces, rotary means in 
Operative relation to said roll, for rotating said 
roll, Supply means in communication' with said 
faces, for supplying material to be crushed by 
said faces, and rotary fan blades within said 
chamber and between said inlet and said outlet 
and around the outer periphery of said die, ro 
tatable around a substantially horizontal axis 
and through the space between the curved pe 
riphery of said casing and the outer periphery 
of Said die, for causing a fluid current to enter 
said chamber through said inlet and to circulate 
peripherally around said chamber within the 
curved periphery of said casing and around the 
outer periphery of said die and to outflow pe 
ripherally of Said casing and tangentially of said 
chamber and outwardly of the outer periphery of 
saids die through said tangential outlet, for float 
ing crushed material peripherally around the 
Curved Wall of said casing and OutWardly of the 
outer periphery of said die and for centrif 
ugally tangentially discharging Such fine mate 
rial and such current outwardly of the Outer pe 
riphery of said die and tangentially of Said cham 
ber through Said tangential Outlet. 

20. In combination, a casing having a curved 
outer wall disposed about a substantially hori 
Zontal axis and enclosing a substantially circular 
crushing chamber having a tangential discharge 
outlet, a rotatable crushing die, rotatable about 
a substantially horizontal axis and having an 
outer periphery within said chamber and spaced 
inwardly from said curved wall, and having an 
inner annular crushing face for receiving mate 
rial to be crushed and for discharging crushed 
material outwardly past said die and into said 
chamber, a rotatable crushing roll within and 
eccentric of said die and having a peripheral 
crushing face toward said face for crushing ma 
terial between said faces, rotary means in op 
erative relation to Said die, for rotating Said die, 
supply means in communication with said faces, 
for supplying material to be crushed by said 
faces, and rotary fan blades within said cham 
ber, inwardly of said curved wall and outwardly 
of the outer periphery of said die, and concen 
tric of and rotatable around said die, and through 
the space between said curved wall and the Outer 
periphery of Said die, for causing a fluid current 
to flow peripherally around said chamber, cir 
cumferentially of said curved wall and outward 
ly of the outer periphery of said die, for floating 
Such crushed material circumferentially of said 
chamber and peripherally of said curved outer 
periphery of said die, and for discharging such 
material tangentially of said chamber and out 
wardly of the outer periphery of said die through 
Said tangential discharge Outlet. 

GEORGE BOT FRASER. 
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