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- To all whom it may concern: o

Be it known that I, AARoN HIGLEY, of
Cleveland, in the county of Cuyahoga and
State of O]:uo have invented new and use-
ful Improvements in Machines for Disin-
tegrating Ores; and I do hereby declare the
following to bea full and complete descrlptwn
thereof.

My invention relates especially to that elass
of reduecing-machines wherein the previously-
pulverized oreisground inareceptacle charged
with water, and in which the process of re-
ducing the’ ore to a pulpy mass may be facili-
tated and more fully perfected by a high de-
gree of heat, produced by steam of a high
pressure 1nducted into the receptacle with or
without the use of chemicals.

The special object of my invention is to pro-
vide an ore-reducing machine having a com-
paratively small diameter with a large work-
ing capacity, and which at the same time shall
be an inexpensive structure, easy to adjust,
light to handle, strong, and dumble

My uwentmn also relates to a device for
keeping the reduced pulverized ore or pulp
from the driving-shaft at 1ts junction with the
stuffing - box, and thereby preventing undue
wearing of the shaft at that particular place.

The constructlon of -the machine and the
practical working of the same are substan-
tially as follows, reference being had to the ;
accompanying drawings for illustration, and

making a partofthisspecification, in which—
- Figure 1 represents a vertical transverse
section of the machine. Fig. 2 is a view of
the top. FIig. 31s a detached view of a set of
mullers, and Fig, 4 is a detached view of a
grinding-bed. Fig. 51s atransverse detached
- sectional view through the line z #, Fig. 4.
g0 Like letters of reference denote like parts
in the several views.

The body of the machine consists of a metal
cylinder, A, the bottom B of which is a thick |
metal plate, to which the end of the cylinder
is firmly secured by an annular series of bolts
or rivets, two-of which are shownataain Fig.
1. Sald cylinder is supported on a suitably-
constructed frame, C, to which it is secured
by bolts 6 6. On the cross- -piece D is a step,
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5o K, in which the end of the shaft F stands.
Said shaft is revolved by the gearing H I, on
the shaft F,and counter-shaft J,the 1atter hav-

ing thedriving-pulley K. The shaft I passes
centrally through the bottom of the eylinder,
and extends upward therein to the cross-piece
L, in which the end isjournaled in a suitable
box and thereby retained in a vertical posi-
tion. Said shaff- is made tight in its passage

55

through the bottom of the cylmder by a stuitf-
| ing-box, M, whereof N is the gland, O the 60

packing, and ¢ the bolts forsecuring the gland
to the box. In connection with the stuffing-
box is a chambered collar, P, through thh
the shaft passes, but not in conta,c,t therewith,
there being a narrow space, d, between the 65
shatt and the collar, whereby the chamber of
the collar is put in communication with the
Interior of the cylinder for a purpose pres-
ently to be stated. |
fand ¢ are the induction-openings of the 7o

‘above-described chambered collar and stuff-

ing-box combined. Into the opening gofsaid

chamber is screwed one end of the pipe Q,

which extends therefrom to the edge of the
cylinder and upward along the side thereof, 7z
and 18 provided with a stop-cock, A, substan-
tially as shown in the dr .:megs Into the
opening. /' of the chambered collar is also
screwed one end of a pipe, R, which extends
therefrom to the edge of the cylmder and ap- 8o
ward along the side, cmd 1S furmshed with a
stop-cock, 7.

In the eyhnder above alluded tois arranged
a vertical series of grinding-bedshaving adapt-
ed thereto a GOllESPOI]dng series of revolv- 85
ing mullers.. Hach of the grinding-beds con-
sists of a wide metal ring, A’, Fig. 1, provided
with a circumferential ﬂange, B" detached
view of one of the beds being shown n Hig. 4
of which Fig. b is a transverse'section. The go
space U, between the flange B’ and the central

opening, I, forms the grinding - surface on
which the mullers revolve.

The several grinding-beds fit closely In the
cylinder, but sufficiently free to admit of their g5
being easily placed therein and as easily re-
moved therefrom, and they are prevented
from turning around in the cylinder by pins

¢, projecting through the sides thereof into the
| studs m of the grmdmg beds; but other suit-
| able means may be used for that pur pose.
Said grinding-beds may be more or less in
number, as the grinding capacity of the ma-
chine may require.

O o



o to slide in the groove 6" in the 81de of bhe shaft,

o s by means of studs n, projecting from the
~mullers through slots in the arms, and are se-

15

80 that the hub, arms, and the mullers G’ G
@& attached thereto may be revolved, and at

the same time be permltted a Vertlcal move-
ment in the cylinder. -

The connection of the mullers to the arms

cured therein by pins ¢”. Said studs are free

~to move in the slots, thereby allowing a radial
movement of the mullers in thelr eonnecbmw

o w1th their respective arms.

20

SRR mul]ers are ar 1zmged in the cylinderas shown
in Fig. 1, and are introduced therein as fol-
- lows: The erinding-bed 1 is lowered into the
~ cylinder to the bottom thereof, on which it
rests. Then a set of mullersis low ered therein
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Three mullers are mentloned and Shown in:
| the drawings as forming a set; but more or
~ less of them may be used in a set. It 18 pre-
ferred, however, to have but three in each set.

The wmndmﬂ - beds, with their respective

onto the grinding - bed within the annular

ﬂange B’. - Then a second grinding-bed is low-
~ered iInto the cylinder onto the studs m,where-
- on the bed rests, and is supported theleby-
~above the grmdmﬂ* bed and the mullers pre- |
~viously introduced, and so on until all the
grinding - beds, mth their respective sets of

mullers, are placed therein that may be re-
quired to complete the machine, and which,
asabove sald, may contain more or less in num-
ber. The_sbuds m, above alluded to, also serve
as deflectors for throwmg the ore towud the

~ center of the cylinder while being ground.
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By arranging the grinding-beds in the eyl
inder one above the other is obtained alarge
grinding-surface in a comparatively small cyl
inder, and as the arms or frames to which the
mullers are attached are free to move down-
ward on the driving-shaft, the mullers are con-
tinuously kept in contact with the grinding-
beds as they may continuously wear away,
and which,when worn out, are easily removed,
to be replaced by new ones or for repairs.
~ Theseveral grinding-bedsand mullers being
properly arranged in the cylinder, and the end
of the shaft secured in the cross-piece L, the
cylinder is then closed by the cover H" at-

tached thereto, as follows : I, Fig. 1, is a "col-

lar around the end of the ey]mder secured

thereto by rivets. in the edge of the collar is

a series of notches corresponding to the notches
¢ in the edge of the cover H. In the notches
I’ of the collar are pivoted the ends of the
bolts J’, Fig. 1, which project upward there-
from through the notches in the cover, which
serve as holes for the bolts, and over which

5 are screwed the nuts for boltmg the cover

down upon the cylinder. X’ is a man-hole,
through which access may be had to the inte-

‘A plan view of one set of the series of mull-
ers used 1n connection with the grinding-beds
18 shown in Fig. 3, in which it will be noticed
thatit consists of three radial arms, E', project-

ing from a hub, I, fitted loosely to the shaft F.
In the eye of the hub is a feather, ¢’, adapted

'1
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rior of the cylinder. Said hole is covered by
a plate, M’ and Secured thereto n any Sult-

able way. | 70
The Opemtlon of the maehme is as follows EREEEE

Through the pipe R the c¢ylinder is so far

charged with water as to cover the grinding- -

beds. The mullersare then putin motion,and

a desired amount of pulverized ore thrown -75” .
into the cylinder -through the man-hole, and =

to which may be added chemicals, if so de-

L.gired.-  If steam is used,the man- hole mustbe
closed.: steam-tight, and the steam inducted
1into the cylinder through the pipe Q,connected 8o
to a steam - generator. ' (Not shown in the

dla,wmws) .
The amount of steam zmd the deﬂree of

pressure required will depend upon the na-

ture of the ore being ground, which is held 1851 S

and the pressure continued until the ore iS
reduced to a pulp suitable for amalgamation.

The whole mass 18 then drawn off’ through the R
cock P,

~As the: mullers 1evolve in the 0pemt10n of 9c

grinding, the centrifugal force impels them
outward to the flanges B', thereby grinding
the ore between the ﬂzmges and the ends of

the mullers, as well as upon the main grind-

ing-surface of the beds, and as the connection g5

of the mullers with the arms is such as to al-

low them- a radial movement, they are con-
tinued 1n contact with the ﬂanges as they are
‘worn away in the process of grinding.

~ During the operation of grinding the tend 100

sency of the mass of pulpis downward, andto =
prevent it from passing through the Stufﬁng-ﬁ SR
box,and by that means avoid undue and rapid

wearing of the shaft, 18 the use of the cham-
bered collar,in combination with the stuffing- 1cj

box above described. The force of the water

and the pressure of the steam passing into the
chamber, thence around the shaft into the cyl-
inder, tend to drive the soft pulpy mass away
from the stuffing-box,leaving it free and elean 110
of the pulp; hence there is no undue wearing |
of the shattin its connection with the stuffing-
box. The amount of water and steam ad-
mitted 1nto the cylinder will be more or less, |
as the condition of the ore being ground may ris5
demand, and which 1s regulated for that pur-
pose by the cocks A and <.

It 1s not essential that the grinding-beds and
the mullers be of the exact form and numbers
shown and described, as they are susceptible 120
of various modifications and of numbers. Nor
18 it material that the mullers be attached to
the arms in the manner shown ; and I do not
confine myself to the exact shape and con- |
struction of the combined stuffing-box and 123 -
chambered collar, as the same may be changed
and modified without affecting 1its essential
features.

That which dlstmgmshes my maehlne from
others of this class, and which I desire to se- 130

cure by Letters P&tenb 18—

1. In a machine for dlsmtegmtmg ores, the
series of removable grinding-beds, each hav-

| Ing a circumierential flange and projecting
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studs, in combination with a central shaft, a | passage f, and the steam - pipe Q with the
- serles of removable mullers fastened thereon | steam-passage g, all constructed substantially
and corresponding with the series of grinding- | as and for the purpose described. |
beds, and an inclosing-eylinder, constructed In testimony whereof 1affix my signature in
5 substantially as and for the purpose described. I presence of two witnesses.
2. In a machine for disintegrating ores, a | AARON HIGLEY.

steam-tight cylinder and a central shaft ar- |
ranged to pass through the bottom thereof, in Witnesses:
combination with the packing - box M, the J. H. BURRIDGE,
10 chambered collar P,water-pipe R with water- | - G. J. HARDWAY.
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