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Be 1t known that I, Jornx Coserove Tat-
MAN, a cltizen of the United States, and a
resident of Denver, in the county of Denver
and State of Colorado, have invented a new
and Improved Ore-Grinding Machine, of
which the following is a full, clear, and
exact description.
~ Theinvention relates to wet process grind-
ing mills having a circular grinding chan-
nel 1n which travel revolving mullers, the
ground material being thrown through a
surrounding screen by the centrifugal force
of the mullers.

The object of the invention is to provide
a new and 1mproved ore grinding machine
of the class described, and arranged to pro-
vide a revolving velocity of the grinding
wheels or mullers sufficiently high to take
up and throw the wet ore particles at a
tangent against the enveloping screen and
to render the machine non-sliming.

Lhe mvention consists of novel features
and parts and combinations of the same,
which will be more fully described herein-
after and then pointed out in the claims.

A practical embodiment of the invention
1s represented in the accompanying draw-
ings forming a part of this specification,
i which similar characters of reference in-
dicate corresponding parts in all the views.

Ifigure 1 1s a plan view of the improve-
ment, part of the cone feed being broken
out; g, 2 1s a sectional side elevation of
the same; Fig. 3 is a transverse section of
the annular discharge trough; Fig. 4 is an
enlarged sectional side elevation of the im-
provement; I'1g. 5 13 a transverse section of
the same on the line 5—5 of Fig. 4, and
I'1g. 6 1s a perspective view of a pair of
wearing blocks for the muller shaft.

On the base A of the machine are secured
standards B supporting the bed C, pro-

vided 1n its outer portion with an annular

die D, in which travel the revoluble grind-
ng wheels or mullers E, having their shafts
I' extending inwardly and downwardly, the
shafts being journaled in bearings G+ pro-
vided with transverse trunnions G’ jour-
naled in blocks H having vertically-extend-
g trunnions H’, H? journaled in the bot-
tom and top sections I” and I2, of a revoluble
carrier I, secured on the upper end of a
shaft J journaled centrally in the bed C and
having its lower end mounted in a step K

carried by the base A. On the shaft J is

seccured a bevel gear wheel I, in mesh with
a pinion L/, secured on the inner end of a
driving shaft 1.2, journaled in suitable bear-
ings arranged on the base A, and the outer
end of the said shaft L? is provided with
fast and loose pulleys N, connected by a
belt with other machinery, for Imparting a
rotary motion to the shaft 2. The rotary
motion of the shaft 1.2 is transmitted by the
pinion L/ and the gear wheel L, to the car-
rier shaft J, whereby the carrier I is caused

to carry the shafts F' around, thus causing

the mullers E to travel around in the an-
nular die D.

An annular screen O extends from the
top outer portion of the die D in an upward
and outward direction, and outside of the
bed C is arranged and secured to the bed an
annular trough P, having its outer wall P’
extencded upward, to meet the upper end of
the screen O. Thus when the machine is in
use and the material is thrown against the
screen and through the meshes thereof, as

heremafter more fully explained, then such
material 1s deflected downward by the wall
P’ into the trough P, which has its bottom
inclined in opposite directions from one
point, the lower portion leading to a chute
P? for carrying the material to a suitable
place of discharge.

The die D is provided on its upper sur-
tace with a channel having its inner portion

D" 1inelined outwardly and downwardly, and

having its outer portion D? curved sharply
upward and slightly outward, as plainly in-
dicated 1n Figs. 2 and 4, and the tread E’
of each muller I¥ is shaped correspondingly
to the cross section of the said channel, as
shown and described, the muller having its
faces inclined to the vertical and its axis
and that of its shaft I inclined inwardly
and downwardly. Thus the peripheral face
of the muller K is in the form of the frus-
tum of a cone rounded off at the base, so
that the outer or base end travels faster in
the die D and thus throws the material up
ancd under the whole extent of the muller
tread, minimizes the end thrust and pre-
vents twisting or producing undue friction
at the bottom.

Lhe tread E’ 1s secured to a body E2, at-
tached to the shaft I, and the latter is pro-
vided within each bearing G+ with a reduced
portion I'” engaged by wearing blocks Q,
extending through transverse slots G2
formed in the bearing G, as plainly indi-

60

63

70

75

80

30

1040

105



10

15

20

25

30

30

40

45

50

535,

60

- sliming action.
the particles are thrown against the sereen | direction.
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cated in Fig. 5, the said wearing blocks Q-

being provided at their outer ends with
orooves Q’, engaged by the vertical members
of a yoke R, straddling the bearing G. Thus
by the arrangement described the shaft I 1s
held by the wearing blocks QQ against out-
ward movement in the bearing G, and the
said blocks can be conveniently removed
when worn out, and replaced by new ones
whenever necessary.

Each bearing G has flattened side portions
G¢, fitting a vertical bearing I* formed on
the lower section I’ of the carrier I, to allow
the bearing up and down movement on the
carrier I, 1t being understood that the mner
end of the bearing is connected with the
carrier I by a universal joint formed by the
trunnion (7 and the trunnion block H.
Each bearing G is also provided with the
usual lubricating devices G*, for lubricating
the shaft I in the corresponding bearing, 1t
being understood that by having the shatt
inclined inwardly and downwardly, the
lubricant travels m an inward direction on
the shaft I, thus preventing the lubricant
from passing to the material to be ground 1n
the die D.

Material is supplied to the channel in the

annular die D by a distributing cone S, held
on the upper reduced end J” of the shatt J,
the cone resting on a nut J? screwing on the
upper end of the shaft agamst the top sec-
tion 1 of the carrier I (see Fig. 2). The
distributing cone S 1is provided near its
lower end with chutes S” delivering the ma-
terial into the channel of the die D, between
adjacent mullers I, as plainly indicated 1in
Fig. 1, it being understood that the dis-
tributing cone S rotates with the shaft J and
the carrier I employed for imparting a
traveling motion to the mullers L.

The operation is as follows: When the
main shatt I? is driven, the mullers I are
caused to travel in the die D, and the mate-
rial fed in a wet condition onto the.apex ot
the distributing cone is delivered 1n umni-
formly divided quantities by the chutes 5’
into the grinding channel of the die D. The
shaft L2 is driven at a high speed so that
the mullers & are caused to revolve and
travel with great velocity 1n the die D, there-

by grinding the material contained therein,

and, owing to the high velocity, the mullers
I& pick up and throw particles of the mate-
rial at a tangent against the enveloping
screen . The coarse and fine particles of
the wet material are picked up and thrown
against the enveloping screen with such
force and such quantity that whenever the
particles are small enough they readily pass
through the meshes of the screen and hence
do not fall back into the channel of the die
D, and are not subjected to a regrinding or
It will be noticed that 1f

i
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with preat force they readily pass through
the screen and thus keep it clean at all times
and with little danger of clogging it up.

By constructing the carrier I, the mullers
E and the die D 1n the manner described, the

70

machine can be run at a very high speed,

especially as the close fit of the peculiar
treacd of the muller in the die channel, tends
to minimize the end thrust of the muller and
maintains a large and uniform amount of
orinding or contact surface, with the least
tendency of the muller to creep outward anc
produce uneven wear. -

By the arrangement shown and described,
long life of the machine 1s insured and the
machine can be run at a very high rate of
speed.

By tilting the muller inwardly from the
vertical, a considerable portion of its weight

js transferred to the trunnion support,

hence in rapid circular travel of the muller
this portion of the weight transferred to the
trunnion support must be overcome by cen-
trifugal force, before there i1s any tendency
of the muller to tilt outwardly, and end
thrust is overcome to that degree. The cen-
trifugal force is also utilized to increase the
pressure of the muller upon the material.
When the machine is first supplied the mull-
ers are lifted still farther into the inclined
position by the material, and a still greater
portion of the centrifugal force 1s utilized,
and at the time when such additional force
is needed the most. It will be evident that
when the muller is tilted inwardly from the
vertical there are then two points of sup-
port for the same, one being the ring die
and the other the trunnions.

The trunnions H’, H? permit some
swinging of the muller when the axle box-
ings become worn, and in case of breakage
of said boxings the muller would be permit-
ted to swing freely, thus preventing break-
age to the remainder of the machine.

Tt will be observed from an inspection of
Figs. 2 and 4, that the carrier plate 1s pro-
vided with an annular rib and the lower sec-
tion of the die plate with a groove in which
the rib travels. The rib and the groove act
as a guideway and a support for the bed.

Having thus described my invention, I
claim as new and desire to secture by Letters
Patent: |

1. An ore grinding machine, comprising
an annular grinding die whose upper sur-
face has an abrupt outer slopé and a grad-
wal inner slope, mullers mounted to travel in
and shaped to fit the die, said mullers hav-
ing a radial shaft inclined downwardly,
bearings for the shafts, a rotatable carrier,
a, universal joint connection between the
carrier and the shaft bearings, and means
for limiting the movement of the bearings
with respect to the carrier in a horizontal
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2. An ore grinding mill, comprising a
fixed die, having an annular channel ap-
pearing 1n cross section, inclined down-
wardly and outwardly and sharply curved
upwardly at the outer portion, the upper
end of the outer portion rising above the in-
ner end, revoluble mullers mounted to travel
in the said channel and having their periph-
eral surface of the shape of a frustum of a
cone, rounded at its base and fitting the said
cie, the radial shafts of the mullers being

inclined downwardly and inwardly, a cen- |

tral revoluble carrier for the inner ends of
the said shafts, an annular sereen upwardly
and outwardly inclined from the top of the
outer portion of the die, and an annular re-
ceiving trough outside the channel and hav-
ing its outer wall rising to meet the upper
end of the said screen.

3. An ore grinding machine, comprising
an annular die, a muller adapted to travel
in the said die, a shaft for the said muller,
and having a reduced portion between its
ends, a bearing for the shaft and provided
with slots, and wearing blocks extending
through the said slots and engaging the re-
(luced shaft portion.

4. An ore grinding machine, comprising
an annular die, a muller adapted to travel
m the said die, a shaft for the said muller
and having a reduced portion between its
ends, a bearing for the shaft and provided
with  slots, wearing blocks extending
through the said slots and engaging the re-
duced shaft portion, and a yoke straddling
the bearing and engaging the outer ends of
the said wearing blocks.

|

5. An ore grinding machine, comprising
an annular die, a muller adapted to travel

i the said die, a shaft for the said muller,

a revoluble carrier, a block having vertical
trunnions journaled in the said carrier, and
a bearing for the said muller shaft and hav-
mg transverse trunnions journaled in the
said block.

0. An ore grinding machine, comprising
an annular die, a muller adapted to travel
in the said die, a shaft for the said muller,
a revoluble carrier, a block having vertical
trunnions journaled in the said carrier, a
pearing for the said muller shaft, and hav-
ing transverse trunnions journaled in the
said block, and washers at the lower trun-
nion of the said block and interposed be-
tween the carrier and the block.

(. An ore grinding machine, comprising
a bed, a die on the said bed, a muller adapt-
ed to travel in the said die, a carrier having
its vertical shaft journaled centrally in the
sald bed, the carrier being made in top and
bottom sections, of which the bottom section
15 provided with an annular groove engag-
mg an annular ridge on the said bed, a
block trunnioned in the said carrier section,
and a bearing for the muller shaft and trun-
nioned in the said block.

In testimony whereof I have signed my

name to this specification in the presence of

two subscribing witnesses. |
JOHN COSGROVE TATMAN.

Witnesses:
E. N. JEnN1soN,
JAMES A. JOoNTS.
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