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To all whom it may concern:

Be it known that 1. James M. DYER, a citi-
“zen of the United St‘ttes residing at DOLIO‘

as
City, county of Trinity, State of (Jahforn'ha,
have invented an Improvement in Crushing
and Grinding Mills; and I hereby declare the
following to e a full, clear, and emct descrip-

tion of the same.

My 1nvention relates to an apparatus de-
31 ned for cr ushing and pulverizing ore-bear-
ing and other POGL

It consists of the parts and the construc-

tions and combinations of parts which I WIH.

hereinafter desceribe and elaim.

The figure is a vertical SeLtIOH of my appa—
ratus. |

The base A is supported upon any suitable
foundation and has a central upwardly-pro-
jecting cone 2, with an annular channel 3
formed around its outer periphery. Within
this channel are fixed dies 4, which may be
made in as many segments as found desir aJale

for convenience in: handlmo and replacing.

These dies have a concaved continuous chan-
nel formed in the upper surface, and within
this channel the balls 5 are adapted to roll.
Through the center of the cone 2 passes a ver-
tical shaft 6, havingbeveled gear or other suit-
able drivinge f[evmes, as at 7. To the upper

“end of this shatt is fixed a cone 8, having out-

wardly-divergent convex flanges, as at 9 and
annular extensions 10, adapted 130 receive the
dies 11, which are made similarly to the dies 4
and are locked, so as to revolve with the cone
8, by means of Iucrs as 12, projecting into cor-
reqpondmo recesses. The dies 11 have their
lower surfaces formed with a continuous con-
cavecd annular channql and are adapted to rest
upon the balls 5, which, as before stated, are
In turn supported In the dies 4, so that when
the cone 8 is rotated by the driving-shaft 6
the dies 11 will be cansed to travel upon the
top of the balls 5, which in turn revolve in
the dies 4, thus promdmﬂ a pulverizing-sur-
tace for any material which may be delivered
between the balls and the dies. In order to
retain the balls and dies in proper relative
position under considerable speed and cen-
tritfugal ‘LCthH I have shown the upper dies

| path of the balls 5.

8 and having a f-spherlcally -curved base-f

with the outer peripheries 11 extending lower

upon the balls 5 than the inner perlpheI 1e8,

and any wear that takes place in the grooves
or channels of -

outer peripheries of these channels will al-

ways stand lower than the inner ones.

Sur roundmo the channel 8, which holds the

dles 4, 1s a screen 13 of any Smtable or desired

ineness, through which screen the material
when suf cwntly crushed will pass. Above
this screen is a sheet-metal band or ring 14,
extending high enough to receive and dlrect
the mdterml Ty om the upper portion of the

apparatus, to be hereinafter deseribed, and to
cdeliver it within the screen 13 and mto the

of this screen and Supported by or forming a
part of the cone 2 is an annular channel 10

-1nto which the pulp when delivered throuah

the screen is received. and the bottom of thIS
channel may have a sufficient inclination to-
ward one side and connect at the lower side

with a discharge spout or trough 16, so that

the pulverued pulp after passing throunh the
screen might be continually carried away to
any suitable or desired point of deposit.

17 is a die fitting the upper part of the cone
ange
9" to fit the curvature of the base-flange of the
cone. As it is the object of this invention to
crush the ore and to pulverize it before it is
delivered to the balls 5, 1 accomplish the de-
sirecl purpose by employmw the spherically-
curved flange 9" and imparting to the bottom
of the cyhndel or its shoes a curvature sub-
stantially corresponding to the spherical shape
of said flange. -

18 is a, hollow cylmdrml structure having
flanges, as at 19, and 20 represents annular

rings h.:Wlncr the same general shape with the.

fanﬁ'es 19, below which they are bolted and
secured, as shown, thus forming a hollow cy-
hI]dI'lCELl structure. The lower surfaces of the
rings 20 are formed with a curvature corre-
SpOIldlI]G‘ with the surfaces of the flange 9
and the lowermost of the rings 20 rests upon
the upper surface of the ﬂano"e 9%. The cvl--
inders 18 and dies 20 have a larger interior
diameter than the base of the cone, as shown

- Surrounding the exterior

he dies will be such that the
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in my Patent No. 635,011, of October 17, 1899,
and this portion of the structure 1s adapted to
be moved out of line axially with the shaft 6
and cone 8, the lower surfaces of the shoes 20
being slidable upon the upper surface of the
flange 9% so that there will be a wider space
upon one side between the shoes 20 and the
cone 17 than upon the other side. The upper
portion of the cylinder 18 is extended and has
a central opening, as at 21, which serves to
receive the material to be erushed and to di-
rect it down between the cone 17 and the
shoes 20, so that under the previously-named
conditions the frictional contact of the rock
carried between the revolving cone 17 and the
shoes 20 and the cylinder will also cause the
latter to revolve, and thus carry the rock
around from the wider space to the narrower
space and continually reduce 1t until it 1s fine
enough to pass out between the upper surface
of the die 9" and the lower surface of the con-
tiguous shoe 20. The material thus discharged
passes down over the outer inclined surface
of the annular extension 10 of the cone 8, and
being directed by the surrounding inclosing
rim 14 falls down into the space within the
sereen 13 and around the dies 4 and 11 and the
balls 5, and as these latter are continually
traveling and rolling upon the die-surfaces
the material will be passed between these
surfaces, and thus triturated until it i1s suf-
ficliently fine to be discharged through the
screens 13. The adjustment of the upper
partof the cylinder may be effected in various
ways. I have here shown the upper portion
21 as having a surrounding annulus 22, the
outer periphery of which 1s made convex,
and this convex surface fits within the corre-
sponding concavity of a transverse plate 23.
This plate 1s connected by arms or extensions
with suitable exterior posts or supports 24,
and by means of wedge-shaped keys or equiv-
alent adjusting devices this socket-piece 23
can be moved to one side or the other for the
purpose of tilting the cylinder 18 and shoes
20 to stand out of line with the shaft 6, as
previously described. The lower surface of
the annulus 22 is concaved, and the upper
shoulder of the cylinder 18, surrounding the
smaller portion 21, i1s correspondingly con-
caved, and in these concaved channels are the
balls 25, which thus forms an antifrictional
support and contact between these parts, so
that as the eylinder 18 is revolved in unison
with the employment of the cone 17 by the
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frictional contact of the ore passing between
the two it will turn easily upon the balls 25.

The shatt 6 is turnable in a suitably-lined
bearing within the cone 2, as shown at 26.
27 is a cap fixed upon the shaft above this
bearing and having an annular downwardly-
projecting perlpheral lange, which forms a
joint with the upper end of the cone 2 to pre-
vent ingress of sand or pulp which might
wear the bearing. This journal is easily Tu-
bricated by oil conducted thereto by a pipe,
as shown at 28, leading thereto from the ex-
terior of the machme

Having thus described my mventlon what
I claim, a,nd desire to secure by Letters Pat-
ent, is— .

1. The combination in an ore crushing and
orinding apparatus, of a cone carried by a
vertically-turnable shaft and having a spher-
lcally-curved base-flange; a cylinder support-
ed thereon and having a base, concaved to fit
the cone-flange:; a tubular extension of the
upper part of the eylinder witha surrounding
orooved raceway; balls fitting said raceway:
a ring surrounding the cylinder extension,
sald ring having a raceway in its lower sur-
face resting upon the balls and an upper con-
Vex sur’race, a concave plate fitting and mov-
able upon the convex surface of the ring; and
means for moving the plate in a horizontal
plane to tilt the cylinder with relation to the
cone.

2. The combination in an ore crushing and
pulverizing apparatus, of a cone revoluble
upon a vertical axis and having a spherically-
curved base-flange; a cylinder of larger inte-
rior diameter than the cone and having a
spherically-curved base to fit the curvature of
the cone-flange; an annulus surrounding the
top of the cylinder, said cylinder and annulus
having their adjacent faces provided with a
raceway containing balls, said annulushaving
an outer curved surface; a plate concaved to
fit the annulus and movable in a- horizontal
plane to tilt the upper end of the cylinder: a
splash wall and sereen surrounding the lower
end of the cylinder; and an annular trough
surrounding the screen.
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In witness whereof I have hereunto Set my

hand.
JAMES M. DYER.

Witnesses: |
S. H. NOURSE,
JESSIE C. BrRODIE.
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