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UNITED STATES

PaTeENT OFFICE.

JOSEPH KITHCART CLARK, OF BUTTE, MONTANA.

APPARATUS FOR PULVERIZING ORES.

SPECIFICATIOV fermmg' part of Lettere Patent l\T 0. 673, 195 dated Aplll 30, 1901
‘Application filed June 9, 1900 Serial Nu 19,694, (Mo medel) |

To all whom it My CONCern:

‘Be it known that I, JOSEPH KITHCART

CLARK, a citizen of the United States, resid-
ing at Butte, in the county of Silverbow and
State of Montana, have mvented certain new

“and useful Improvements in Apparatus for
Pulverizing Ores; and I do hereby declare the

following to be a fuIl clear, and exact deserip-

tion of the mventlon such as will eneble oth-
ers skilled in the art to Whlch it appertains to

make and use the same.
The object of my invention is to pulvemze

“or comminute ores by a continuous process;

IS

and 1t consists 1n supplying ore to a pulveriz-

ing apparatus during process of ptllverlzetlon

- belowthe commmutmﬂ' or pulverizing devices

and conveying the commmuﬁed ore out of the
apparatus from above the unpulverized ma-

terial by displacement without the use of air-

20

30

blast, which is impractical in that it carries |
large quantities of valuable substances into |
-the atmosphere,wheretheyarelost,noefficient

means having been devised as yet whereby

the fine particles can be wholly separated from

the current of suspending-air; also, the quan-

tity of fine ore suspended beingsmall in com-
parison with the amountof air required, mueh

~ time and power are consu med wmhout attain- |
| | mion D, which is prefer ably made flarin g, stib-
stentlally as shown in the drawings, so as to

Ing practical results.
Hitherto in the class ot pulverlzmcr the ball-

and-drum type has been conceded the most
. efficient; but I have found that if a number

- of blocks or pieces of metal or other substance

35

.of sufficient hardness having one or more

plane surfaces are substltuted for the balls

- much more grinding or comminuting surface
~is exposed and employed, as the ball really

40
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- coaction of the opposing surfaces, and 1t is
~ thus found that more material may ‘be pul-

50

has no pulvemzmg—surfeee, but cr ushes only'

from contact- pomts o
When a drum ‘is nearly ﬁlled Wlth blocks

or pieces of metal or other hard substance |

having one or more plane comminuting-sur-

faces, ea,eh move of the receptacle, elthel_ in |

revoluti_on, oscillation, or 'Vib_ra-tioni causes
the blocks or comminuting devices to move,
thereby comminuting any ore or substance
which may be between them by the grinding

verized with less power and in less time bhan

- __Wlth the drum end ball dewces

i ion I on the power—sheft-J .

'My-improved apperatns is 80 constructed
that coarse ore may be introduced and com-
minuted ore displaced continuously during
pulverization, by which means I avoid loss

of time consumed in filling and emptying ap-

55

paratus having no meansof introducing and

withdrawing material during operation.
~ In the accompanying drawings, Figure 1 is
an elevation of my improved apparatus, por-

tions of the drum being broken away. Fig.

6o

2 is a central vertical seetlon, partly in ele-—' -

vation, showing the practical operation of the

apparatus. Fw' 3 18 a transverse section on
the line 3 3, FL, 2. Fig. 4 is an isometrical
view of. three of my 1mproved eommmubmﬂ'

devices.

A represents a drum or 1ec,ep13a,ele prowded |

with a lining a, as heretofore, said receptacle

being prewded with a manhole M for the in-
troduction of the comminuting devmes C C.

The receptacle A is Supported on suitable

bearings B by means of the hollow tr unmons_
DE. |

The ere 1S fed into the receptacle A thl mwh

the trunnion B by positive means, as by the

screw S, (shown in Fig. 2,) which screw trans-

fers the ore from nhe hopper H through the

horizontal pessacfe % into said hollow frun-

introduce the ore into receptacle A below the
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point of discharge of the comminuted ore

through the opposwe trunnion E, from which

trunnion the comminuted ore is lecewed by
conduit F. Secured to the trunnion K is the

driving-gear G, meshing with the power-pin-

It is obvious that
any other mechanical expedient may be re-

sorted to for rotating, oscillating, or vibratinﬂ*

the receptacle A.
The dlstlngulshmﬂ' feature of the commi-

nuting devices C is that they are formed with

substenually plane surfaces, thereby afford-
ing great area of contact with the ore intro-
duced between and below them. As shown
in the drawings, they are represented in the
form of oblong rectangular blocks or billets

geometrically termed ‘‘ rectangular parallele-

pipeds,” consisting of a material having suf-
ficient hardness, although it 1s obvious that

9o
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| any other form may be substituted, provided




~ they are formed w1th one or more plane sur-

- posed between the receptacle A a,nd said pas-

10

faces.
In order to exelude the commmutmﬂ' de-
vices C from the axial discharge-passage e in

the trunnion K, a perforated screen K, of any

desired or a.pprOpxiate construction, is inter-

sage e.

As the ore is eonveyﬂd into the drum below
the comminuting devices C by the positive ac-
tion of the serew S through the trunnion C it
falls by gravity to the lower part thereof, and

-as it becomes pulverized or comminuted by

e

attrition with the comminuting devices C it
is gradually foreed up by the contmuous in-
troduction of heavier material, and as the pul-
- verized material reaches the level of the out-

- let through trunnion E it overflows and is con-.
. veyed to st.orage tanks or blIlS through the-

conduit F.

"Thus it can be seen tha,t the essentla,l fea--
'ture of the operation of my apparatus con-

~ sists in employing upward displacement in

oz
-~ surfaces on the comminuting devices C and

combination with a large moving attrition or .

commmutmg surface attained by the plane

- utilizes gravity and vibration, oscillation, or

revolution as a means of both pulverlzmﬂ' and

- . separating the ore of various degrees of com-

minution. . It may be also noted that in my

[improved mlll the gomminution of minerals

| ~or other substances is performed by the com-

' - bined tumbling or stamping, attrition be- |
“tween the opposing plane surfaces, and erush-

' 35 ing by sharp edges of my plane—sm face coni-

. minuting devices during the motion of the

T ecepta,cle, so that three distinct commmut—b

ing forces are at work simultaneously. -
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Tam aware that ores have been mtrodueed'

into drums containing balls and depending

duced I therefore avoid the difficulties ex-
perleneed in said apparatus by discharging
the fine pulverized material from above, where
it naturally accumulates on account of its
less density and by action of centrifugal dis-

placement by the heavier unpulver 1zed sub-
stances introduced from below the discharge.

By way of illustrating the practical advan-
tages of my improved apparatus it is found

bha,t a mill having a receptacle forty-two
inches in diameter and eight feet long will |

carry four tons of iron- comminuting devices

of the character described three inches square
and one-half inch thick, which will give a |
orinding -surface of Somethlnﬂ' over twelve
thousa,nd four hundred and ewhty square |
feet per minute running at twenty revolu-

678,195

tions, which is found to ﬂ'we the best 1esu1ts |

for the size stated.
It can be seen that the ﬁneness of the pul—

verization of ore may be regulated by the

rapidity of revolution, oscﬂlatlon or vibra-

tion of the receptacle and the feed of unpul-

verized material in a given time.
‘Having now. deserlbed my invention, what

I desire to secure by Letters Patent is—

1. In an apparatus for pulverizing miner-
als and other substances, the combination of
a pulverizing-receptacle, means for agitating
the same, free comminuting devices present-
ing plane surfaces which are adapted during

the motion of the e¢ylinder to come into grmd-

ing coaction, an inlet to the receptacle for
feedmﬂ* ore below the level of the comminut-

ing deﬂces and an outlet for the comminuted
ore at a hwher level than the immediate en-
| trance of the coarse ore to the drum where-

by the discharge of the comminuted ore is
effected by the upward dlspla,cement of the

-COarse ore introduced.

2. In an apparatus for pUIVBI'IZIHﬂ‘ miner-
als or other substances, the combination of
a pulverizing-receptacle, means for agitating

| the same, free comminuting devices present-
ing pla,ne surfaces which are ada.pted during

the motion of its ¢ylinder to come into ﬂ'rmd-

‘ing coaction, an axial discharge for the com-

minuted ore and the Immedlate entrance to
the drum adapted to feed the ore at a point
below the axial dlscharﬂ'e, whereby the dis-
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charge of the ore is facilitated by the feed |
_thereof, substantially as descrihed.

3. In an apparatus for pulverizing miner-

als or other substances, the combination of

a pulvemzmg—reeepbaole, means for agitating

‘the same, free comminuting devices present-

1ing plane surfaces which are adapted during
upon a perlpheral outlet as a- means of dis- {

charge; but it can be readily seen that a pe-
ripheral discharge retards the pulverization,

- -as the lighter or ﬁner pulverized substances
are above on account of the less density of
~ the particles, and hence the drum becomes
choked with powdered material, its d1scha,rge |
being obstructed by unpulverlzed ore intro-

the motion of the cylinder to come into grind-
ing coaction, an axial discharge for commi-
nuted ore and the immediate entrance to the
drum adapted to feed the ore below the axial
discharge and also below the level of the com-
minuting devices whereby the discharge of

‘the ore is facilitated by the feed thereof sub-
'stantmlly as described.

4. In an apparatus for pulverlzm g ores or
other substances, the combination of a pul-

| verizing-receptacle, disconnected comminut-
ing devices therein of substantially uniform

shape adapted to move freelyin all directions,
sald devices being severally provided with
opposing plane surfaces whereby anincreased

attrition effect is obba,med substa,ntlally as
described.

5, In an apparatus for pulvemzmg ores or
other substances, the combination of a pul-

verizing - receptacle, means for rota,tmg the

‘same, disconnected eommmutmg devices
therein adapted for movement in all direc-
“tions and consisting of suitable abrading ma-

terial having the form of rectangular paral-

. lelep1pe_dons,, su_bs_ta,nmally as d_escmbed :
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6. In an apparatus for pulverizing ores and | posing plane surfaces of said devices, sub-

other substances, the combination of a pul-
verizing-receptacle, means for moving the

same, comminuting devices therein adapted

to move freely in all directions and having
substantially plane surfaces whereby sub-
stances are comminuted during motion of the
receptacle by the grinding coaction of the op-

stantially as described. 10
In testimony whereof I affix my signature
in presence of two witnesses.
JOSEPH KITHCART CLARK.
‘Witnesses:
HENRY S. BLACKMORE,
H. N. JENKINS.
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