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~vide a cooOperating revolvin
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| prowde means for pre‘ventmg the lateral dis-

25

30 -
tional view of the improved mill.
a vertical transverse sectional view thereef’
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' the screen..
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To all whom it may concern:

Be it known that I, WiLLiam ‘E. WiLp, a
citizen of the United Stetes of America, re-
siding in the city and county of Denver and
Stete of Colorado, have invented a new and

useful Roller Ore—Crushmg Mill, of which the
following is a specification.

My imvention relates to 1mprovements
roller ore- -crushing mills. -

The objects of the invention are,
provide a mill which is adapted: for wet or
dry crushing or grinding of ores and other
materials by means of vertieally-disposed
rollers which are rotated by a die-ring car-
ried by a revoluble casing; second, to pro-
screen which
receives the ground product om the rollers
and ‘which returns the coarse material to the
die-ring for reﬂ'rmdmg third, to provide an

1mproved manner. of feedmg ore or other

material to the rollers and for conveying the
ground produet to the screen, and, fourth, to

placement of the .rollers-and for limiting
their upward movement upon the periphery

of the die-ring, due to rapid rotation of the:
These and other minor eb]eets are
attained by the mechanism illustrated in the' |

casing,

accompanying drawings, in which—
Figure 1 1s

Fig. 2. is
on the line 2 2 of F1g 1, the screen being

end of the mill. - Fig.4isa plen view thereof,

the housing beingremoved. Fig. 5is a frent_’-
elevation of the. geer—wheel which carries:
~Fig. 6 1s a view showing the ore--
.screen - 1n. elevetlon the . outer - protecting=-

screen 1n sectlon; and. the. supporting-frame,

cured at oneend to the screen-carrying gear-.
Fig. 7 is a plan view of the scraper,
which recerves the ground produet from the.

die-ring . and . delwers it -to-the’ revelmg

- screen; and. Fig. 8 is a perepeetwe View: of a

| -'eeetlen of the sereen—-supportmg frame.

" '_the nuin eral 1 indicates suitablé : eundetlen—_~
timbers upon. which: are moufited.- a pair-of
ng shaft-boxes 3:at their’
er ends, Whlch support: the- dnmg—sheft;;

o
~ standards 2, bavin
upp

55

-Referring to the accompanying drewmgs

4 of the mlll

pertlons of which are eemwlreuler an. formi

: shown., A shéet-metal housmg 7 extende

ﬁrst to

end carries’'g

“depth,- one side of which is open.

a vertical lengltudmel see- |

These standards form. an jn=:

tegral part of end pletes 5 and ' 6; the: upperzt}}mtenor ‘of -the mill from a supply-pipe. 22,

1 from one end plete to the other end the pletes.
The

and housing completely inclose themill;
| upper or semicircular portion of the housing

‘is hinged on one side to the lower half, as
shown at 7% and on the same honzontel_

60

plane as the axis of the shaft, while at the.

any suitable form of catch, so that it may

be swung back to afford access. to. the mill
‘when desired. The shaft |
‘boxes by-caps 3% and 3%, which are provided
“with the usual oﬂ—reeewers
| shaft extend beyond the boxes 3, and upon
one end is keyed a pulley 8, Wthe the other

ulley 9, Whleh is preferably
_seeured upon ¢ esheftb set-screws, -

Upon the shaft 4- ed;eeent to the end Iete
5 is ‘mounted a -circular ring 10 of Sulteble

The Tin
has a hub- 104, through which the shaft

Can. mtecfr&

The 1nner

is held -in - its

+ opposite sideit is secured to the lowerhalf by

‘The ends of the

0 .

g 75

passes, and the ‘hub end shaft are rigidly -
Tocked. together by the employment of the
usual feather and gib, as shown. This ring -
‘comprises a disk 11, having
flanged shell 12 at mght angles thereto Wlth—;
i in which is fitted a.die-ring 13. o
periphery of the shell tapers slightly, asshown,

and the die-ring is'of slightly less diameter
" than the shell, end after the die-ring is pleced |
within the shell wooden - wedges 14 dre.
- driven In between: the. shell-and ring, and

8o

these no'ldly secure the ring to the shell of

provided with a plurality of beltmholes and

is.substantially the same as the inner

., and from this.

- |.the casing. - The. ﬂange 15 of the shell 12 1s

omitted. FIU' 3.1s'an end view of the feed
.| to this ﬂange 18 belted a ring 16, whleh also
‘rests. against the’ edge of. the |
~holds it w1th111 the Img “The inner diameter
of thls ‘TIng where 1t ebuts against the die--
:_'.rlngJ
| diameter .of the.said die-ring
which lies between the two séreens a,nd 18 se- |

9o

d1e-1'1ng and'

95

point. outwerd 8 short. dlstenee the diameter

......

hevmg\e velv’e 23, by which: the eupply of
| Water may be: reguleted ‘The Weter 18, d.lS-— -

converges or grows smaller to form an in- -
“clined surface 17, which terminates in an an-
._11:1111&1' llp 18, vwhich . suirounds a eircular:
“screen 19 6 be. héremafter described. The
| ring 16is reduced in thickness adjacent to its
-1 circumference, where it is boltea to the shell
1-12,'and this reduced portion forms an annu-
“lar ‘shouldeér 20, which -is provided with a
Vplurality of water-inlets 21, which extend in-
sward through the inclined surfeee 17. 'These . .
| holes are preferably arranged at a tangent to
-the axis of the ring and convey water to the

100
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charged under pressure aﬂ'&mst the shouldel | to protect the f

20, and as the ring re‘velves in the direction

- of ‘the arrow the openings 21 will catch the
water, which will be forced by the rapid ro-
g, ta,tillon of the wheel into the mtenor of the
- Within the die-ring I place one or more

~ rollers 24, between W]:uch and the die-ring
the ore or other material is pulverized as the
10 TIng revolves, and as the hard lumps of ore
canse the rollers to jump and the rotation of
the ring causes the rollers to be carried upon
the tread of the die-ring in the direction of

its Totation it is essential to provide means

5 for limiting the upward movement of the
rollers and for preventing them from being

thrown laterally trom the ring, and 1 accom-

~plish this in the following manner: A hub 25
.18 slipped upon the drwmfr—-shaft until one

‘_ 20 end abuts against the hub ot the ring 10. The
other end of the hub 25 is fOI'de with a

flange 26, which 1s bolted to the end plate 6
by bolts 27 which also pass thmuﬂ*h plates
28 which serve to stiffen the end ]ate 6 at

28 the point where the hub 1s bolted thereto.
The driving-shaft 4 is adapted to rotate
freely in the hub 25, and the bore of said hub
18 Termed with an annular oil-space 29. The

caps 3*'and 3° of the shaft-boxes are pro-

20 vided with the usual oil-receivers, as: pre-
viously mentioned, and from the receiver of
the cap 3” extends a passage 30, which en-

ters the said oil-space 29 and m:mrey& o1l .

from the cap to the portion of the shaft with-
3¢ inthe hub. A castmgBl comprising a roller-
guard 31*, a stop-arm 32, a qcraper—support-
mg arm 33 and a hub 34 1s supported upon
the hub 25 and secured thereto by set-
screws 35. The hub 34 also overlaps the
40 hub 104 of the ring and is arranged to pre-
vent grit irom working through to the shaft.

‘The guard 31 will prevent the rollers from

bemg thrown from the ring, and the stop-
~arm 32 will .prevent the excessive upward
45 movement of the rollers, due to the rotation of
the ring.

- Mounted upon the hub 25 adjacent to its
flange 26 is a large gear-wheel 36, having an
ammular groove 37 on that side facing the

so ring 10. * The rim of this wheel is connected

to 1ts hub by spokes, so as to provide a plu- |

rality of open spaces through which the ore
from the hopper may pass, as will presently
be shown. The opposite side of the wheel is
55 formed with a circular projection 37*, hav-

an annular lip 38, which Surround% a 011'-_

n
%a:r band- 39, formed on the end plate 6,
- and from the hp the opening through the
wheel inclines outwardly, similar to the open-
60 ing 1n the ring 16.
- Within the oroove 37 of the gear-wheel 36

1 secure the circular screen 19 and this

- screen comprises an outer band -screen of

fine mesh and an inner band-screen of

65 coarser mesh, the coarser screen being used

shown in F1%

33 of the casting 31.

and 6.

| the driving-shaft 4.

| 335,694

ne sereen, between which are

interposed a pair-of rings or bands 40 and 40*

which are located r_espectwely at the front
and rear ends of the screen and which are
connected by a series of arms 40® These
arms - are preferably set at an angle, as

outward incline or i1s in the form of a f1u.s-—
tum of a cone. These screen-bands are
preferably formed in -sections, which are
bolted together, as shown. The smaller end

of the screen 1s placed 1 the groove 37 and

is held therein by set-screws 41, which pass
through the projectrons 374 and engage the
band: 40“ and the outer end of the screen
passes thmlwh the ring 16 a slight distance,

70

6, and the screen has a shcrht |

75

30

and upon this end of the screen is placed 8

flexible band 42, prefembly rubber, which

lies adjacent to the i inner face of the hp 18 of
the Ting.

- Upon the under side of each arm 40" is.
fformed a longitudinal rib 40% the section of .

screen fabric extending between the arms
from rib to r1ib, and upon thé ribs are bolted
angle- bars 40““, which cateh the pulverized
ore as the screen revolves and deposit 1t upon
the screen ag&i_n A scraper 33* 1s supported
upon a bolt 33"

anenlarged end which is recessed or hollowed
out to form a chute 33% the upper end of
which terminates in a knife-edge which con-
tacts with and extends across the face of the
die-ring 13, and a curved tail 33°, which
serves to balance the chute. Theknife-edge

1s at an angle to the axis of the ring, as shown

in Fig. 7, and the chute has a downward and
lateral direction. A spring 33" connects the
end of the tail with the arm 33 and normally
holds the knife-edge of the chute in contact

at the upper -end of the arm .
This scraper comprises

9o

10C

105

with the die-ring. The end plate 6 1s pro-

vided with a feed-opening 43, which is pro-
vided with a chute 44, upon which rests the

discharge end of a vibmtincr feeder 45, the
a ver-

opposite end of which 1s Suppmted by a
tical arm 46, the upper end of which 1s piv-
oted to a web 47, formed upon the under side
of the feeder, while its lower end is pivoted to
a projection 48 on the end plate 6. A cam-
tappet 49 is secured to the arm adjacent to
its upper end, and a spring 50 bears against
the opposite side of the arm from the tappet,

the lower end of said spring being secured to

a lug 51 on the bottom flange of the end plate
by a screw 52. A hopper 53 is secured to the
end plate above the feeder 45, and the dis-
charge end of this hopper extends into the
feeder as shown in Fig. 3. A shaft 54 ex-
tends across the side of the housing and is
journaled in boxes 55 upon the end platew 5
This shait carries a gear-wheel 56,
which meshes with the screen-carrying g oonr-

wheel 36, and a belt-wheel 57, which connects

bv a belt 58 with the pulley 9 on the end of
The shatt 54 also car-

11O

_IIS
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- ries a cam 59, which engages the tappet 49

10

| iy

- would contact with its lower end. ~ The end:
- plate 6 18 provided with an opening 62, which

835,694 °

on the arm 46, by which the arm is moved

forward, and when the cam escapes the tap-
-pet the arm is thrown back by the spring 50,

its movement in this direction being limited
by a screw 60, which passes through a flange
upon the edge of the end plate.6 in position
to be struck by the edge of the web 47 of the
teeder 45. The gear-wheel 56 is inclosed.in
a housing 61; but when a large screen-sup-
porting gear-wheel.is used the smaller gear

could be positioned on a lower plane and
would lie entirely within the mill-housing 7.
In-this event the feeder-supporting arm 46

would be centrally pivoted and the cam 59

is closed by & sliding door 63, the said door

20

upper half of the housing is thrown back on

affording means for inspecting: the mill dur-
ing its operation. In assembling the mill the

1ts ‘hinge and the hub 25 is secured to the

end plate in axial line with the shaft-boxes 3.

) The gear-wheel 36, carrying the screen 19. is

30.

then slipped. upon the hub, and the casting

- .31 1s secured upon the outer end of said hub.
The ring 101s then held in axial line with the
hub,-and the shaft 4 i$ passed through one of
~the boxes, then through the hub and ring
and through the outer box, after which the

- ring 1s secured upon the shaft in the manner

- 35

40 _ _ .
' the ring by its momentum. . Ore which has
- been previously reduced to small lumps by
a crusher is then fed to tle hopper 53, and

.45

before described and the band-wheel' 8 and
pulley 9 are secured upon their respective.
‘ends of the shaft... -~ . .~~~
The operation of the improved mill is as |
~ Tollows: The.ring-10 is:-revolved at a suffi-
“ciently high rate-of speed in‘the direction of
~the. arrow, and the rollers upon the die-ring

will. be. revolved *in the same direction and
will at the same time be carried upward upon

the ore at this stage may be dry or it may be
mixed with water. The ore falls into the

- feeder 45 and is delivered to the hopper-

~ ley 9 through belt 58 | _
57 on shaft 54, and the cam 59'is thereby re-
volved, . giving the feeder an intermittent,
shaking motion, which throws the ore for-
- ward 1nto the chute.

gear-wheel 56 turns the screen-carrying gear

36 1n.an opposite direction to that of the ring

>°

- 33

. the end plate 6, through the spokes of the

chute 44 in the following manner; The pul-

turns the belt-wheel

At the same time the

10.  The ore feeds through the opening 43 in

- gear-wheel, and onto the screen, and any leak-
~ age of water will be prevented by the band

60

6 5?'

pass the fine screen, work back

cles are returned to the die-ring _
“again acted upon by the rollers, and the -

portion are fed to the die-ring, where they are

| carnied around in the direction of the rota-

.

tion of the ring,and pass beneath the rollers,

where they are reduced to

a greater degree
of:

neness, and being damp they adhere to the

ring and are carried around until they strike
the scraper 332, when they are deflected

7¢

onto the screen again. - The particles which =

are fine enough to
screen are discharged; but the coarser parti-

ore continues its movement from die-ring to
screen until 1t is fine enough to pass through.

- Water all the while is being forced into the

die-ring through the openings or inlets 21 of
the ring 16, and the ore will be of such a wa-

tery consistency as to readily pass through
‘the screen. The rubber band upon the end
of the screen will prevent the escape of any

portion of the mixed ore and water
through the screen and will

pass through' the fine &

75

and are

8o

8I5--

[ except
‘ I also prevent the

portion which passes through the screen from - -
“passing back to:the mill again.  The larger .
Jlumps -of ore will cause the roller .to" jump
from the die-ring and strike violently against

95

each other; but they will be held &g&inst_ lat- |

eral” displacement by the .guard 314, and
when the ring is run at a high rate of speed.

[
- Ll
F

the rollers: will be prevented from climbing gs-
too high upon the die-ring by thestop-arm 82.. ~

.-From the foregoing it will be seen that my

improved mill combines lichtness and sim-

| plicity of construction and that it possesses”
all the advantages of any of the types of

100

mills in general use and can be much more

cheaply manufactured.

The improved style of screen and the man-

ner of constantly bringing the ore in contact
‘with the screen after 1t has been acted upen

10 5

by the rollers prevents the ore frombeing - "
pulverized to such a degree of fineness as to =
produce slimes,as the instant the ore is suffi- -

ciently fine to pass through the fine screen it =
| 1s discharged therefrom forthwith and has

110

not the chance of again being délivlefed- tothe =

action of the rollers. - -

the water which passes in through the inlets
with the ore while

21 of the ring 16 will mix

1t 1s being pulverized: -

Patent, 1s—

1. In a mill of the character described, a1 20.

| vertical, rotatable ring; open on one side; a

die-ring in said ring; rollers movable on said

sald ring against said die-ring, having an an-
nular projection provided with tangential in-
lets which extend to the inner periphery of

the ring; a rotatable band-screen, one end of

which projects through said ring, and means

~ The oré may be fed dry when desiréd ,. afid

i1

- Having described the 'inventibn,- what I ,_
claim as new, and desire to secure by Letters

.be nt he | .die-ring; a ring secured upon the open side of
39 of the end plate and the lip 38 of the wheel.

As the ore falls on-and feeds across the screen |
-partictes that are fine enough pass through
‘the coarse and fine screens, while such parti-
cles "as pass the coarse screen, but are too-
coarse to

129

3 : ck | Tor rotating said ring and screen in opposite
through the coarse screen and with the major | directions. - -

X30




9. Tn amill of the character described, the !
 combination with o horizontal shaft of a cir-
cular ring mounted thereon, which 1s open on
one side; a die-ring in said ring; rollers mov-

¢ able on said die-ring; a Ting bolted to said
ring and against said die-ring, having tan-

&

eential inlets which extend from the outer to
_the inner periphery of sald ring; a cear-wheel
having an annular groove in one ef its faces;
io a band-screen, one end of which fits into said
annular groove, while its other end projects
into said ring; a stop for limiting the upward
movement of said rollers upon the die-ring;a
cuard for preventing their lateral displace-
15 ment, and means for rotating said ring and
- gereen in different directions. o
3. In a mill of the character described, the
combination with standards having a horn-
zontal shaft mounted thereon, of a circular
20 ring rigidly mounted thereon, which 1s open
on one side; a die-ring in said ring; rollers
which rest upon said die-ring, and which are
movable with respect to a horizontal plane; a
ring secured to said ring and against the die- |
25 ring, having tangential inlets which commu-
nicate with the interior of the ring; a hub
upon said shaft which is immovable with re-
spect to the shaft; a gear-wheel mounted on
said hub, having a circumferential groove
20 its face adjoining the ring; a band-screen, one
end of which is secured 1n said groove, while
the other extends through the ring upon the
ring; means for limiting the lateral and up-
ward movements of the rollers, and means
¢ for rotating the screen and ring mn opposite
directions. R -
4. Tn a mill of the character-described, the
combination with a pair of wvertically-dis-
posed end plates, and a housing connecting
+o said end plates, of standards upon said plates
having shaft-boxes thereon; a shait extend-
ing through said plates and resting on said -
boxes: a hub secured to one of said end plates,
through which said shaft passes; a gear-wheel
is revolubly mounted on said hub, having an
annular groove in one face; a band-screen,
one end of which is secured 1n said groove; a
circular ring keved to said shaft, which 1s
open on one side; a die-ring in said ring; a
co ring secured to said ring having a conical .
bore terminating in an annular lip, which
surrounds the other end of said screen, and
tangential inlets which communicate with
said conical bore: movable rollers which rest
<5 upon said die-ring; a casting secured upon
said hub comprising an upright arm, a roller-
stop, and a roller-gear; a scraper on sald up-
right arm, which contacts with the die-ring,
having a chute which deflects the pulverized

60 material into the said sereen, and means Tor’y

rotating said screen and ring in opposite di-
rections.

5. In a mill of the character described, the:
combination with a vertical, rotatable, ring

65 open on one side and having a die-ring ; mov- |

825,604

able rollers on said die-ring; a ring bolted to
said ring, having inlets through its periphery
at a tangent to its axis, a stop to limit the up-
ward movement of said rollers upon the die-
ring, and a guard to prevent their lateral dis-

placement; of a rotatable band-screen; one -

end of which extends through the ring upon
the ring; means for feeding ore through the
other end of said sereen, means for rotating
said screen and ring in opposite directions,
and a scraper which contacts with the said
die-ring, and deflects the ore carried thereby
onto the said screen.

6. In a mill of the character described, the

combination with standards having boxes
thereon of a hub secured to one of said stand-

FAS

75

S0

ards; a power-driven shaft extending

through sald hub and resting in said boxes;
a gear-wheel mounted on said hub; a circular
band-sereen secured at one end to said wheel;

‘a circular ring keyed to said shaft, open on
one side and having a die-ring ; movable roll-

ers on said die-ring; a Ting on the open side of
said ring, through which the other end of the
screen projects; a hub secured upon the end
of the first-mentioned hub, having a roller-
guard, a roller-stop, and an uPrigtf'lt arm; a

-

secraper pivoted on said arm, which contacts

wheel in mesh with said screen-carrying gear;
pulleys on one end of each of said shafts; a
belt connecting said pulleys, and a vibrating

feeder-for delivering ore to said screem.

7. In a mill of the character described, the
combination with a vertical, rotatable cir-

.cular ring, open on one side; a-die-ring in said

ring and rollers loosely mounted on said die-
ring, of a circular rotatable band-screen, one
end of which projects irtto said ring; a chute
communicating with the opposite-end of said

screen; a vibrating feeder which discharges
into said chute: & hopper above said feeder;
and means for rotating said ring and screen

in opposite directions. - :
8 In a mill of the character described, &

pair of upright end plates having integral -

shaft-boxes; a power-driven shaft in said

| boxes, having a pulley on one end; a shaft

parallel to said power-driven shaft, journaled
upon said end plates, and having a belt-

wheel, 2 cam and a gear-wheel; a belt con-
necting said pulley and belt-wheel; a hub

secured to one of said end plates, through
which said power-driven shaft passes, a gear-
wheel on said hub in mesh with the first-men-
tioned gear-wheel; a circular, conical band-
screen, secured to said gear-wheel; a hopper

QO

with said die-ring; a shaft baving a gear-. |
95

100

105

110

15

on said end plate; a feeaer below said hopper;

an arm pivoted to said feeder and to said end
plate, having a tappet which 1s engayged by
said cam: a spring for moving said’ arm

from said feeder to said screen; in compina-
tion with a circular rotatable ring, secured to
said power-driven shaft, which 1s open on

125

- against the action of the cam; a chute leading

130
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5

one side to receive the opposite end of said | ring, and logse rollers on said die-ring, one

‘screen; a die-ring in said ring, loose rollers on
~sald die-ring; means for limiting ‘the lateral
and upward movement of said rollers, and a
‘scraper which contacts with the periphery of
- sald ring and conveys the pulverized product. |
thereon, to the interior of the screen.” = -

9. In a mill of the.character described, a '
- vertical, rotatable, circilar ring open on one

side, having a die-ring and loose rollers on |
-said die-ring; a;conica% ' '

wner and outer screen. of different mesh: a
 band at each end between said coarse and fine-

. 'screen, and’ arms connecting said. bands; a

Ig

- side of said ring, the inner periphery of
- which s conical, and terminates in an annu-
lar lip; said ring having tangential inlets com-~
icating with the interior of the ring; a |
conical screen, one end of which projects
- through said annular lip; a flexible band on |
. the end of said screen, adjacent to the inner

30

gear-wheel to which the smaller end of said.
-~ .screen 18 secured, while its larger end pro- |
jects into said ring; a shaft for supporting
- sald ring; means for supporting sdid screen

‘independent of said shaft, and means for ro-
2Q.

tating said gear-wheel in an oppositedirection
to'said ring. SRR T R

©'10. In a mill of the character described, a
vertical, rotatable, circular ring, openon one.

side; a die-ring in said ring, and loosé rollers
on sald die-ring; a ring bolted to the. open

Imu

-side of said ‘lip;. a scraper which contacts

-~ with said die-ring and deflects the pulverized |
35 material thereon to the interiorof said screen ;
means for delivering material to the opposite:

- end of said screen, and means for. rotatin
- said screen in an opposite direction to said |

35

- TIng, -

40

45

- .combination witha vértical,rotatable circular

-~ ring, ‘having loose rollers therein; of a gear- |

- wheel having an annular groovein itsrim; a

- conical sereen, comprising a pair of screens of | die-s _ L
‘different mesh; bandsinterposed at each end ‘| and Inner conical screen, having a band at
each end between said screens, and'arms con-

| 'necting said bands, one end of said screen
| projecting into.one side of -said Ting, and.

between the two screens, and connected by:
arms, the larger end of said screen pro jecting
- 1nto said ring, while its smaller end lies in. the

~groove, of said wheel; a scraper which con-

50

5%

-

‘veys the pulverized material from the ring to
~ the mterior of the screen, and means for ro-
tating the screen and ring in opposite direc-
tions, - - T e
-~ 12, In'a mill of the character described,.a
rigidly - supported sleeve; -a shaft’ passing
loosely through said sleeve; a circular rotata- | -
ble ring carried by said shaft, having a die- |

cate with the interior of said rin

ScTeen, comprising an

- 1g3;.111 a mill of the character described, the
| combination with a vertical, rotatable; circu- |
i lar ring, open on one side, and having a die-
ring and-loose rollers on said die-ring; and a
revoluble, conical screen, one end of which 8o -
|.projects imnto said ring, of a scraper which -

- Witnesses:

side of said ring being open; a ring upon the
| 6o

open side of said ring, having peripheral in-
letsat a tangent to its axis, which communi-

. o: a hub se-
cured upon the end of said rigid %_ub, having
| an integral guard which prevents lateral dis-
placement of said rollers, a stop which limits
‘their upward movement upon the die-ring,
and an upright arm; a scraper secured to
-saxd arm ; and means for-holding it in'contact
with said die-ring; a conical screen; one end of
‘which projects through the ring having the
tangential nlets; a wheel having an annular ~
groove 1n 1its rimy, in which the other end of

70.

sald screen is secured, and means for rotating -

said wheel in-an opposite direction to said -

s

So -

contacts with said die-ring; resilient means. -
for maintaining said contact; a support-for

ing said sereenand ring in opposite directions.

‘sald scraper, a guard for préventing lateral -
.displacement of said roller, a stop for limiting
their upward movement, and means for rotat- -

14, Tn a mill of the character described, &
vertical, rotatable, circular ring, open on-one

side,having adie-ring and loose rollers on said
‘die-ring; and a conical, revoluble screen, one - .

endof which projects into said ring, of a

_scraper comprising a chute, the upper end of
‘| 'which contacts with said die-ring, said chute
being adapted todeflect the crushed material
rmg. - oo o0 o irom the die-Ting,into the screen, and means
- 11.-In a mall of the character specified, the

9¢

{directions... "~ ... . o DT
15. In a mill of the character described, the
combination with the circular ring having a

100

die-fing and loose rollers thereon, of an outer .-

posite directions,. = -

means for rotating said screen and ring m op-

in presence of two witnesses.

. - .

. SARGENT ELLIOTT,
Brssie THOMPSON.

WILLIAM E. WILD.

Io5 -

- In testimony 'Whe_reofIaffi my si'ghature' |
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