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UNITED STATES PATENT GFFICE.
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OF OAKLAND, CALIFORNIA.
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No. 861,5%70.
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Application filed May 29,1905, Serial No, 262,943,

To all whom it may concern.:
Be it known that I, ArRtrUR C. BATES, a citizen of
the United States, residing at OQakland, in the county
ol Alameda and State of California, have invented cer-
tain new and useful Improvements in Reduction and
Pulverizing Mills, of which the following is a specifica-
tion.

My invention relates to 1mprovements 1n reduction
and pulverizing mills. |

The objects of my invention are to provide a machine
for reducing quartz, rocks, minerals and other objects
cither wet or dry requiring reduction and for pulveriz-
ing ore and other bodies requiring pulverization and
to accomplish such work by means of lighter machinery
and the expenditure of less power than has been here-
tofore used for the same. |

My invention consists in the novel construction,
arrangement and combination of parts shown in the
accompanying drawings, described in the following
specification and claimed in the appended claims.

Referring to the figures in said drawings Figure 1 is a
side elevation of the machine showing one side of the
box or casing removed as well as the spur gearing.
Fig. 2 is a front elevation of the machine and Fig. 3 a
transverse section thereof. Fig. 4 is a longitudinal
scction of the machine. Fig. 5 is a side view of the
machine with part of the case and supports broken
away to expose interior mechanism. Fig. 6 is front
view of the machine Wlt]fl part of the case broken away
to show knocker G. |

In the figures A represents the body of the frame and
B supports for the shafting and adjustments for disk
mullers. C shows the hood covering the primary rock
or other object breaking device. The parts marked D
represent rods for the securing of parts. I shows the
shaft for the revolving crushing spurs G and F the shaft

for the mullers hereinafter mentioned. H represents

a grate and I a rib to force the material to said mullers.
The parts J show side flanges for the further securing of
the frame also to prevent wearing thereof by friction
from moving materials. Disk mullers are shown at K
and . ball bearing washers at L. A bar is shown at M
for the adjustment of the mullers K to secure the grad-
uated output of material. The rods N secure the bar
M and the nuts O are intended as additional means for

the adjustment of the mullers K to secure such grad-

uated output of material. P represents caps for the
shaft boxes and R spur gearing for the driving of shafts.
A balance wheel is shown at T and the parts V repre-
sent the inclosing sides of the machine, 7 being the
movable sides to the body. W represents a key secur-
ing the muller or-wheel supporting knockers or spurs to
a shalt. The spurs or knockers G are attached on
shaft I within the body A. The collars over the shaft
F may be used to hold the disk mullers K in position

the mill in operation.

The machine has an upper and
lower compartment as indicated by circles in Fig. 1.
The bars at the bottom of the grate are substantially V-

shaped as shown so that material will more readily pass 60

between the same than if they were of equal width
throughout.

The operation of the machine is asfollows: Oreor any
other body to be crushed being thrown or placed on
the machine at the upper left hand side as shown in
Fig. 3, the object comes in contact with the spurs or

knockers (¢ revolving at necessary speed causing chips.

or fragments to be broken from the same, and the
material being also by such revolution thrown upward
against top of the hood further rupture or breaking of

duced to a size that will admit of their passage between
the spurs or knockers and the interior surface of the
body A. By such passage of the material the conse-
quent throwing and rubbing of the same between such

spurs or knockers and the interior case still further

reduces the size of the fragments until they are suffi-
ciently small to admit of their passage through the
grate H to
or roll F. The descent of the material on the rib I

when such material is reduced to much smaller pieces
or to a pulverized state and thrown to the interior of

the inclosure formed by the sides V. and from thence
to a suitable receptacle placed as shown at the base of
Tig. 4. 1t should be observed that the grate
be made of such size and the machine arranged so that

H may

only material finally reduced to the desired size will
pass through it and from thence to the exterior of such
machine.
size or the number of 1ts working parts may be in-
creased or diminished to adapt the same to the capacity
desired by any one skilled in the art. Should the hood
C be removed, the machine will still operate effectively
as broken material thrown upward by the spurs or
knockers will come in contact with fresh material de-
scending from above, the consequent contact causing
a Turther breaking of such material.

It should be observed that the reducing or pulver-
1zing parts arc so arranged that they do not come in
contact with each other when the machine is in opera-
tion, thus avoiding unneccessary friction and wearing
of parts when the machine is running but not being
fed with material also when not being so fed to its full
capacity. As a reduction mill the parts for contact
with the material after its passage through the grate
may be omitted, but to reduce the material to very
small pieces or a pulverized state the machine sub-
stantially as shown and described is essential. Iach

The machine may be readily increased in
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| the material taking place so that the fragments are re-

5.

the opening leading to the revolving shaft -

80

| on said roll causes the material to be further broken -
or reduced against the interior of the case and said roll,
and to be forced against the revolving disk mullers K,
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and the balance wheel T may be used to governorsteady | disk muller is chambered on the side nearest to the -
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body of the mill and from the center thereof exteriorly, |
to hold the material for distribution to the flat portion

of the disk whieh is on the side nearest the frame and
to the rim of such muller.

Having thus described my ‘invention what I claim
as new and desire to secure by Letters Patent 1s

1. A reduction and pulveumnﬂ mill comprising
having a
the lower compartment thercin contained, an upper shatt
passing through gaid upper compartment, a wheel having
projecting arms or knockers attached to- said shaft, a
orate having a plurality of V-shaped bars beneath said
arms or knockers, a hood above sald arms or knockers, a
shafts passing through said lower compar tment, disk mull-
ers arranged to slide on the shaft last mentioned and on
each side of the exterior of the case substantially as shown
and described.

92 A reduction and pulverizing mill comprising a case
having a partly circular interior and a passage leading
from the upper circular compartment to the lower circular
compartment therein contained, an upper shaft running
longitudinally through said case supporting wheels having
projecting arms or knockers attached thereto a grate hav-
ing a plurality of V-shaped bars positioned Dhelow sald
wheels, a shaft running through the said lower circular
compartment, disk mullers a,lmnfred to slide upon the

a ¢case

-shaft last mentioned and exteriorly of each side of sald

case, a rib on said last-named shaft for forcing material
against said disk mullers, substantially. as shown and de-
sceribed. - |

2 A reduction and pulverizing mill comprising a case
having a partly circular interior, a shaft running longitu-

“dinally through the upper circular compartment of said
case, 2 wheel having projecting arms or knockers attached .

to said shaft a grate positioned below said wheels, @ hood
above said wheel, a shaft running through the lower cir-
cular compartment of said case, disk mullers slidable on
ihe shaft last mentioned and exteriorly of said case, a rib
on said last named shaft to force material against said

mullers, rods passing through central supports for shaft-

ing, nuts turnable on said rods and against said supports
for the movement of bars and the adjustment of smd (]_181{
mullers, substantially as described.

4. A reduction and pulverizing mill comprising a case
havinge a partly circular interior, a shaft ranning - longitu-
dinally through the upper circular compartment of said
case, 2 wheel having projecting arms or knockers attached
to said shaft, a grate positioned below said wheel, a hood
above said wheel, a shaft running through the lower cir-
cular compar tment of said case, disk mullers slidable on
the shaft last mentioned and exteriorly of said case, a rib
on said last named shaft to force material against said
mullers, rods passing through central supports for shaft-
ing, nuts turnable on said rods and against said supports
for the movement of bars and the adjustment of said disk
mullers and washers and ball bearings placed bétween said
bars and disk mullers for the reduction of friction, sub-
stantially as described. -

5. A reduction and pulverizing mill comprising a case
having a partly circular interior, a shaft running longitu-
dinally through the upper circular compartment of -said
case, a wheel having projecting arms or knockers attached
to said shaft, a grate positioned below said wheel, a2 hood
above said wheel, a shaft running through the lower cir-
cular compartment of said case, disk mullers slidable on
the qhﬂft 1ast mentioned and exteriorly of said case, a a rib
on said last named shaft to force material against said
mullers, rods passing through central supports for shaft-
ing, nuts turnable on said rods and against said supports

for the movement of bars and the adjustment of said disk

mullers and washers and hall bearings placed between said
bars and disk mullers for the reduction of friction and re-
movable side plates attached to the sides of said case to
prevent wearing thereof, substantially as described.

G. A reduction and pualverizing mill comprising  a case
having a partly circular intervior, a shaft running longitu-

~dinally through the upper circular compartment of said

case, & wheel having projecting arms or knockers attached

to said shaft, a grate positioned below said wheel, a hood §

passage leading from the upper campmtment Lo

tudinally through the

861,670

abové gatd wheel, & shaft running through the Iower cir-
cular compartment of said case, disk mullers slidable on
the shaft last mentioned and exteriorly of said-.case, a Tib
on said 1.;1%1: named shaft to force material against said
mullers, 10(15 passing through central supports for shaft-
ing, nuts turnable on said rods and against said supports

for the movement of Dars and the adjustment of said disk

mullers and washers and ball bearings placed between said

80
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bars and disk mullers for the reduction of friction, remov- -

able side plates attached to the sides of said case to pre-
vent wearing thereof and removable sides for catching out-

ﬁLSClleﬂ
. A reduction and pulveuzmﬂ{ ntull comprising a case
Invm;_., a partly circular interior, a shaft running longi-

e upper circular compartment of. sald
case, a wheel having projecting -arms or knockers attached

to said shaft, a grate positioned Delow said wheel, a shaft
running through the lower circular compartment of sald

case, disk mullers, slidable on the shaft last mentioned
and exteriorly of said case, a rib on said last named shaft
to force material against said mullers, rods passing
through central supports for shafting,

bars and the adjustment of said disk mullers and washers

and ball Dbearings placed between said bars and disk

mullers for the reduction of friction, removable side plates
attached to the sides of said case- to prevent wearing
thereof and removable sides for catching output and di-
recting it to place. intended and to secure same from

admixture with foreign substances, substantlally as de-

geribed.

8. A reduction and pulverizing: mill compmsmn a case
having a passage leading from the npper compartment to-

the lower compartment therein contained, a shaft passing
through said upper compartment, a wheel having project-
ing arms or knockers attached to said shaft, a grate be-
neath said arms or knockers, a hood above sald arms or
knockers, a shaft passing through said lower compartment,
disk mullers arranged to slide on the shaft last mentioned
and chambered on side next to the body of mill suhstfm-
tially as described. | -

nuts turnable on
said rods and against said supports for the movement of

90

put and directing it to place intended and to secure same.
from admixture with foreign Substnnces, substantially as-
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9. A reduction and pulverizing I]llll comprising a case

having a passage leading from the upper compartment to
the lower compartment therein contained, a shaft passing
through said upper compartment, a wheel having project-
ing arms or knockers, attached to said shaft, a grate be-
neath said arms or knockers, a shaft passing through said

Jower compartment, disk mullers arranged to slide on the

shaft last mentioned and chambered on side next to the
body of mill substantially as described. |

10. A reduction and pulverizing mill comprising a case

having a passage leading from the upper compmtmemt to
the lower compartment therein contained, an upper shaft
passing through said upper compartment, a wheel having

~upwardly striking projecting arms or knockers attached to

said shaft, a grate having a plurality ol V- shaped bars

beneath said arms or knockers; a hood above said arms or-

knockers, a shaft passing through said lower compart-

ment,
mentioned and on each.side of the exterior of the case
substantially as described.

11. A reduction and pulverizing mill comprising a case,
having a passage leading from the upper compartment to
the lower compartment therein contained, a4 shaft passing
through said upper compartment, a plurality of wheels

having upwardly striking projecting arms or knockers at-

tached to said shaft, a grate having a plurality of V-
shaped bars beneath said arms or knockers, a hood above
sald arms or knockers a shaft passing throug oh said lower
compartment, disk mullers arranged to slide on the shaft
last mentioned and on each side of the exterior of the case
and means for foreing material to said mullers, substan-
tially as shown and described.

12. A reduction and pulverizing mill comprising a case,
having a passage leading from. the upper compartment to
the lower compartment therein contained, a shaft passing
through said upper compartment, a plurality of wheels
having upwardly striking projecting arms or knockers at-
tached to said shaft, a grate having a plurality of V-

disk mullers arranged to slide on the shaft last
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shaped bars beneath said arms or knockers, a hood above
sald arms or knockers a shaft passing through said lower
compartment, disk mullers arranged to slide on the shaft
last mentioned and on each side of the exterior of the case
and means for forcing material to said mullers, and ad-
justing the same substantially as described. |

13. A reduction and pulverizing mill comprising a case,
having a passage leading from the upper compartment to
the lower compartment therein contained, a shaft passing
through said upper compartment, a wheel having up-
wardly striking projecting arms or knockers attached to
said shaft, a grate having a plurality of V-shaped bars

&

beneath said arms or knockers, a hood above said arms or-

knockers a shaft passing through said lower compartment,
disk mullers arranged to slide on the shaft last mentioned
and on each side of the exterior of the case and means for
forcing material to said mullers, and adjusting the same
substantially as described. |

In testimony whereof I affix my signature in presence of
two witnesses.

ARTHUR C. BATES.
Witnesses : -
JAs. F. ITouGgH,
L. E. M. DIrHL,
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