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UNITED STATES

PATENT OFFICE.

GEORGE A. CLEVELAND, OF PROVIDENCE, VRHODE ISLAND, ASSIGNOR OF
ONE-THIRD TO EDGAR G. DURFEE, OF SAME PLACE. ‘

ORE-PULVERIZING MACHINE.

SPECIFICATION forming part of ‘Letters Patent No, 570,745, dated November 3, 1896. .

Application filed February 17, 1896. - Serial No, 579,585,

To all whom it may concern:
Beit knownthat I, GRORGE A. CLEVELAND,

a citizen of the United States, residing at
Providence, in the county of Providence and
State of Rhode Island, have invented certain
new and useful Improvements in Ore-Pulver-
izing Machines; and I do hereby declare the
followingtobe a full, clear, and exact descrip-
tion of the invention, such as will enable oth-

ers skilled in the art to which it appertains

to make and use the same, reference being
had to the accompanying drawings, and to
letters of reference marked thereon, which
form a part of this specification.

Myinventionrelatesto machinesfor pulver-
izing ore or other materials capable of being
reduced to a state of fine dust or powder by
subjecting it to a continuous series of blows,
the device being more particularly adapted
for the reduction of graphite, mica, &c.

In certain types of ore-pulverizing ma-
chines heretofore made it has been usual to
employ one or more revoluble cylinders pro-
vided with radially-extending arms or teeth,
which operate to disintegrate the ore or ma-
terial fed into the machines. In some cases
the shells of the outer orlarger eylinder have
been apertured, the reduced material passing
through said apertures by centrifugal force
being collected in a closed casmo‘ surround-
ing the whole.

The object I have in view is to produce an
ore-pulverizing machine capable of develop-
ing greater efficiency and capacity than ma-
chines of the types just referred to.

To that end my invention consists, essen-
tially, of an outer cylinder provided with se-
ries of inwardly-extending teeth, an inner
eylinder arranged concentrically within said
outer cylinder having outwardly-projecting
teeth capable of passing between the teeth of
the other cylinder, the free ends of both se-
ries of teeth extending close to the walls of
the adjacent cylinders, respectively, and
forming an annular space between the walls,
and means for feeding the ore or material
into said space and discharging it therefrom,
all as will be more fully hel e1uafte1 set forth
and claimed.

By means of my improvement the capamty
of ore-pulverizing machines may be multi-

(No model,)

'plied several fold and the product is more

uniform in fineness. I prefer to arrange the

' two pulverizing-cylinders concentr mally, one

within the other, and capable of being re-
volved rapidlyin opposite directions, the rate

55

of speed of the inner cylinder, however,' ex- -

ceeding that of the outer ome. I prefer to

employ a slowly-revolving feeding device

adapted to conduct the ore from a stationary
hopper into the front end portion of the an-
nular space where it is acted upon by the
rapidly-moving teeth, the latter subjecting
the ore to a continuous series of quickly-de-
livered hammer-like blows, thereby disinte-
grating the ore, which in turn is acted upon
by the next succeeding teeth to still further
reduceit, and so onsuccessively. ‘The greater
portion of the product thus discharged from
the machine will be found to be reduced to
fine atoms or dust, the whole being finally
bolted.

In the accompanying three sheets of draw-
ings, Figure 1 is a side elevation of an ore-
pulverizing machine embodying myimprove-
ments. Fig. 2 is a front end view. Fig. 3is
acentrallongitudinalsection, enlarged, taken
through the front portion of the machine.
Fig. 4 is a similar view taken through the
rear portion of it. " Fig. dis a transverse sec-
tion taken on line = « of Fig. 4. Fig.6isan
end view. (Seeline m m, Fw 4.) Flo 71is

a side elevation, in parmal sectlon of my im-.

proved ore- pulverlzmo machine arrantred as
a vertical mill; and Fig. S is a central sec-
tion, corresponding with Fig. 3, showing a
modified form of the arrangement of the cyl-
inder-teeth.

A, again referring to the drawings, desig-
nates my improved ore-pulverizing machine
as a whole. As drawn, there are two cylin-
ders employed, an outer cylinder ¢ and an
inner cylinder b, the latter being arranged

concentrically within the cylinder a. Thein--

ner cyhnder is somewhat smaller in diameter

‘than the inner diameter of cylinder a, there-

by forming an annular space w between them.
The cylinders, one or both, are revoluble and
are provided with insertible teeth or pins.
The teeth ¢ of cylinder ¢ extend radially to or
nearly to the surfaee of cylinder b, the teeth
t' of the latter cylinder in like manner hav-
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ing the same relation to the outer cylinder.
The teeth are arrdanged to travel in circular
paths, the teeth of one cylinder passing be-
tween those of the other cylinder, as clearly
shown. I prefertomake the teethfrom round
steel rods cut to the proper length and har-
dened. The teeth may be so airanged longi-

tudinally of the c¢ylinders that the distance

or space between the teeth laterally gradu-
ally decreases from the front or feeding end
of the cylinders to the discharge end, sub-
stantially as shown in Figs. 3 and 4. By this
means the ore is more th01 ouohly acted upon
by the teeth and resulting in a greater pro-
portion of finely-divided matex 1&1 discharged
from the machine.

At the front or feeding enid of the machine
islocated a pulley ¢. Itsannularrim issome-
what thicker than an ordinary pulley-rim.
The rear edge of it is enlarged and forms an
outwardly-extending flange ¢’, secured to a
corresponding flange ¢’ ,integral with the front
end of cylinder ¢. Interposéd between and
rigidly secured to the said flanges is located a
head ¢, its center or hub portlon a’ (see Fig.
3) bem@ adapted to form suitable antifriction
or ball bearmos for the two cylinders a b.

I may state hefe that as drawn the two ¢yl-
indersrevolve in opposite directions,the outer
one; ¢, being driven by a bel trunning over said
front pulley ¢, the other or inner eylindér, b,
being secured to a center shaft s; mounted in
front and rear bearings 1 f', and driven by a
belt running over a pulley s* secured to the
rear end of said shaft. In reducing graphite
the otiter ¢ylinder may be driven at the rate
of some three hundred revolutions per min-
ute, the inner cylinder at the same time be-
ing driven, say, twenty per cént. faster.

It will be seen that the cylinder b is sepa-
rated at the point where the said hub af of
the head a® i3 located, the adjacent edges or
facesbeingrecessed to form a close joint. The
diameter of the hub is substantially the same
as the cylinder b. A sléeve b® may be secured
to the shaft s and arranged to form with the
bored portion of the hub a ball-bearing. The
inner diametér of pulley-rim ¢ exceeds the
inner diameter of cylinder ¢. Communica-
tion between these two members is through
the beveled annular opening formed in the
head ¢, integral arms ¢’, extending from: the
latter, serving to unite them to the hub.

The inner surface of pulley ¢ and corre-
sponding surface of cylinder b are provided
with teeth {7, respectively, substantially as
in the eylinders proper. * In the former, how-
ever, the teeth are somewhat longer. I pre-
fer to arrange a circular row of flat teeth
at the front or feeding end of the machine,

the same being set at an angle, so as to in--

sure a for ward movenent of the ore, thereby
forming what may be termed ¢ dian‘-tee'oh 7
and in conJunctlon with the otheér teeth &e 5
operating to advance theore or material froin
thie front to0 theé rear of the machine. T pre-

570,745

fer to secure the said driver-teeth 7 to the
c¢ylinder b, substantially as shown in Fig. 8.

The front end of the pulley ¢ is closed by
a stationary cover or plate d, having a hop-
per-like extension 5%, communicating with
the feedlno“ head. The ad;]acent edges of the
ing-joint c. (See 1“10 3.)-

The machine may be provided with a me-
chanical feeding device, substantially as
shown, the same consisting of a suitable cas-
ing &/, having a hopper &, into which latter
the ore or material to be disintegrated is
shoveled orduniped from time totime. With-
in the casing are mounted slowly-revolving
buckets, which pick up said material and dis-
charge it into the mouth of the said exten-
sion /2 of the plate d.

In my improved ore-pulverizihg machine
all the joints and connectious are practically
air and dust tight. Therefore the health of
the workmen orattendantsis correspondingly
inecreased; because the air inhaled by them
is then comparatively frée from dust or for-
eign matter.

By referring to Fig. 4 it will be seen that
the delivery end of the machine is provided
with a rear head ¢ secured to a correspond-
ing flange «? integral with the cylinder a.
This head has a central hub a°, provided with
antifriction-bearings, substantially as here-
inbefore desceribed with reference to the front
head. The annular space through which the
material is delivered is provided with a se-
ries of angular or fan-shaped arms «b ar-
ranged with respect to tlie direction of rota-
tion to insure a free discharge of the mate-
rial. At the rear of the head a*and commu-
nicating with it is located a stationary casing
e, having a downward-extending nozzle or
outlet ¢, into which the said discharged ma-
terial falls. This in turn may, if desired, be
connected with any suitable cohveying appa-
ratuscapable of delivering the material there-
from to bolting mechanism or other means
adapted to subject it to further treatment,
according to the kind and quality of the ma-
terial or ore acted upon.

At intervals along the barrel of the inner
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cylinder b are inserted flat or angular teeth 3. -

These are arranged at an angle with the cyl-
inder’s axis, as clearly shown.  Said teeth,
while codperating with the teeth of the outer
cylinder to reduce the ore, at the same time
also assist in feeding or advancing the ma=
terial toward the discharge-outlet, thereby
preventing it from being compacted in the
cylinders. The other teeth, ¢ ¢, may be made
angular or polygonal cross-sectionallyin lieu
of the round form represented in the draw-
ings. 1 prefer the latter shape, however, be-
cause its action upon theé ore is more effect-
ive, as such teeth give. hammer-like blows
which fracture or crush the material more
thoroughly than angular-shaped teeth.

In Fig. 7 I have represented my improved
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ore-pulverizing machine as being vertically
mounted. The cylinders ¢ and b are con-
structed substantially as hereinbefore de-
scribed and are also capable of being revolved
in opposite directions. In this case the ma-
terial is fed into a hopper h, terminating in
a hollow stationary head d', communicating
with the top end or space of the cylinders,
the disintegrated material passing out at the
bottom. In lieu of the fixed casinge (shown
in Fig. 4) I employ a cylindrical casting =,
(also stationary,) having its upper end let
into the adjacent head a*, thereby forming a
joint. The lower end of cylinder b rests on
the adjacent end of the hubn?of the casting,
the driving-shaft s extending through the lat-
ter and being supported in a step ' of the
base-casting . The part n is provided with
a closed beveled partition 2t communicating
directly with the discharge-spoutn®. Tothe
shaft s is secured a scraper o, the function of
which is to agitate the powdered material
and prevent it from being compacted.

From the foregoing description it will be
apparent that ore or material deposited in
hopper  will be mechanically fed into the
enlarged annular space w'at the front end of
the machine, the initial action of the rapidly-
moving teeth being to break the ore into
small pieces, the driver-teeth at the same
time further serving to slowly feed the ore
into the smaller annular space wv. The con-
tinued and successive action of the teeth
therein reduces the greater part of the oreto
fine atoms or powder, the ore finally passing
through the head ¢! and into the casing e.

In case the mill be vertically arranged the
material is acted upon substantially as just
described, the ore being discharged into the
casting or stationary support n and is deliv-
ered therefrom by means of spout n2

I would add that certain changes or modi-
fications of my improved mill may be made
without departing from the spirit of the in-
vention. For example, the axes of the cyl-
inders may be inclined, the outer cylinder
may be made stationary or revoluble, as de-
sired, and the material may be fed into the
machine without the use of the mechanical
feeding device.

I claim as my invention and desire to se-
cure by United States Letters Patent—

1. In an ore-pulverizing machine, the com-
bination of an outer ¢ylindrical casing hav-
ing inwardly-extending teeth or pins secured
thereto, a revoluble inner eylinder mounted
within and eonceritric with said outer cylin-
der having radially-extending teeth adapted
to travel in cirecnlar paths and at the same
time passing between and coacting with the
said teeth of the other cylinder, an enlarged
feeding chamber or bead formed by the eon-
tinuation of said cylinders, a mechanically-

(<L)

operated feeding device communicating with
said feeding-chamber and a suitable hopper
or reservoir, whereby the material or ore is
conduected from the latter infto the feeding-
chamber, and a stationary head or member,
communicating with the rear end of the cyl-
inders, into which head the material is dis-
charged, substantially as set forth.

2. In an ore-pulverizing machine, the com-
bination of a pair of toothed eylinders mount-
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ed one within the other and capable of being .

revolved in opposite directions, a driving-
pulley secured to the front end of the outer
cylinder having teeth extending inwardly
from its rim, and having the toothed portion
of the inner eylinder prolonged to coact with
the teeth of said pulley, substantially as de-
scribed.

3. In an ore-pulverizing machine, the com-
bination with the oufer toothed cylinderand
an apertured head member secured thereto
provided with a central hub, of a toothed cyl-
inder mounted within and arranged to coact
with said outer cylinder, the said head mem-
ber supporting the adjacent part of the inner
cylinder and forming a bearing for the same,
substantially as hereinbefore described.

4. The combination with the revoluble outer
cylinder ¢ and driving-head member ¢ se-
cured thereto provided with inwardly - ex-
tending teeth, of the oppositely-revoluble in-
ner ¢ylinder 6 provided with teeth adapted
to coact with said teeth of the outer cylinder,
and further provided with driver-teeth ar-
ranged at an angle to the axis of rotation, for
the purpose specified.

5. In an ore-pulverizing machine, the com-
bination with a suitably-arranged revoluble
inner cylinder provided with teeth, of a
toothed cylinder surrounding the said inner
cylinder and forming an annular space be-
tween them, and having the front portion of
said annular space enlarged to form an initial
treating-chamber, and means for feeding the
disintegrated ore from the front to the rear
end of the machine while being acted upon
by the teeth, substantially as set forth.

6. In an ore-pulverizing machine, the com-
bination with suitably-supported inner and
outer revoluble toothed cylinders arranged
to form an annular space between them, of a
stationary hollow casting located between
the eylinders and communicating with said
annular space and having a discharge-outlet,
and a revoluble clearer member mounted in
said casting, substantially as hereinbefore
described and for the purpose set forth.

In testimony whereof I have affixed my sig-
nature in presence of two witnesses.

" GEORGE A. CLEVELAND.

Witnesses: ‘
Gro. H. REMINGTON,
REMINGTON SHERMAN,
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