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To all whom it may concern :

Be it kuown that. I, JosEPH RIC[[ARDS, of

Battle Mountain, county of Lander, and State

of Nevada, h'we invented an Improvul Oré

: Sizing, (Joucentlatmg, and Washing Mill;
- and 1 do hereby declare the following to be 4
full, clear, and exact description thereof, ref-
erence being had to the accompanying draw
ings.

My invention relates toa novel combination

and arrangement of devices for sizing, sepa-
rating, settling, and treating ore-pulp in order’

to concentrate and grade the particles of ore
preparatory to subjecting them to the redue-

ing process. "My invention,therefore, resolves

ltselt into a milling opelamon, the object of
which is the mechanical separation of the dif-
ferent qualities and grades of ore,and theelim-
ination before final treatment of the gangue
or worthless portion of the ore.

Referring to the accompanying dl‘awmgi,
Figure 11is a perspective view,

A A represent two sizing-boxes, which are
mounted at one end of the mill structure, and
into which the pulp or tailings is delivered by
suitablespouts. Theseboxesareplaced loosely
inside of guides b b, and each one rests upon
@ suitable platform. A stem, C,is arranged
to project upward from each box, and on this
stem is a tappet, d. - A cam, e, is secared apon
a horizontal shaft, I, above each box, in the
proper position to strike the -tappets and lift
and drop the boxes in the manner of operat-
ing stampers in a stamp-mill. . Inside of each
box 1 secure two or 'more inclined screeuns; g
g, one above the other, each alternate screen
being inclined in aii opposite direction. The
fineness of these screens is.graded from the
top down, the upper screen being the coarsest.

An opening is made in the sides of the box-

es ab the foot of each screen, and a chute, A,
leads from each opening down to an elevated
tank, I, which is mounted on legs on the floor
below By ineclining eacli alternate screen in
an opposite direction, one-half of the chutes
and one-half of the tanks I will be ou each
side of the sizing-boxes. The pulp, therefore,
which--falls- into the sizing - boxes 'will be
screened by the upper sereens so that only the
coarsest portion will be delivered into the ap-
per chute and pass into the outside tanks.

.equal proportions into two spouts, m m.

The second screen will separate a second

-grade, and its chute will direct it into the tank

ou the opposxte side, and so on down, separat-
ing the grains according to their size until
the very .fine portion, which is known as
“ slimes,” passes-off" throuﬂh a spout, j, at the
foot of each sizing-box, which conducts themn
to a series of settling- ‘muks, to be hereinafter
described.

: The: pulp which aceumulates in the elevatcd
tanks I is oceasionally drawn off into a car, K,
and conveyed by it along atrack, I, to the op-
posite end of the mill, where it lS dumped in -
These
spouts deliver the pulp into my concentrator,
which consists of these tanks, n, n!, and %%

Inside of the middle tank »! is a planger, p,
which is connected by a pitman with a crank-
shaft above, so that it is kept in continual -
motion. The two outside tanks »n #? are con-
nected with the middle tank by an opening at
or near the bottoms, and a gate, ¢/, is ar-
ranged fo regulate the size of these openings.
The spouts m m deliver the pulp into the out-
side boxes n 7% in each of which is placed a
screen, ¢. A quantity of water isadmitted into
these tanks n #?, so that the action of the plun-
ger causes the pulp to be thoroughly washed
and separated from any fine portion- which .
might have found its way into the tanks.
That portion of the pulp which remains above
the sereens © ¢ is oceasionaily skimmed off
and carried back to the spout j, where it is
mixed with-the slimes, and is subseqoently
treated with them, while the portion. which
settles through the screensisdrawn off through
the doors or gates ¢ ¢ in a clean condition
ready for subsequent treatment. I-employ
two sets of these concentrators and washers,
one set being located on each side of the mill,
and each set serves to treat the pulp which is
taken from one of the sizers. Usually I'shall
construet the boxes n #* with overflow-spouts,
whieh will carry off the skimmings and thus
render the operation eontinuous,

The slimes, which, as I-above stated, passed
off through the spouts j at the foot of each
sizing-box, together with the settlings and
washings from the concentrators » »?, which
have been .added to them, are conveyed by a
series of troughs to a tank, ¢, into the bot-
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tom of which a stream of water is delivered
through a pipe, %, which leads from an ele-
vated reservoir, v.

This upward directed stream of water di-
Intes the pulp, and by its upward action car-
ries the lighter portion of the slimes over the
lower edge of the tank and through a spout,
or into a series of settling-tanks, z x . The
first two seftling-tanks have each a hole in its
bottom, in which a conical or tapering plug,

¥, is secured. Each plug has a stem, ¥/, ex--

tending upward and passing throngh a cross-
piece which extends across the top of the
tank, so that the conical plug can be raised
or lowered, as desired, in order to adjust the
size of the opening, according to the quantity
of pulp it is desired to draw of.

The stuff whieh passes through these holes
. is received in inclined tanks z z below, in
which the particles will settle to the lowest
part in properly cleansed and concentrated
coundition, leaving the lighter portion on top.
The heavier portions of the slimes delivered
into the tank ¢ by the spouts j will settle down
through a hole in the bottom of the tank and be
conducted by a spout, D, into a tank, E, from
which it overflows, into a tank, f, in a fit con-
dition to be subjected to the reducing process.

This system of ore-washing, concentrating,
and sizing apparatus is nearly automatic in its
operation, so that the oreis put in proper con-
dition for treatment at a slight expense.

Having thus described my invention, what
I claim, and desire to secure by Letters Pat-
ent, is—

1. The combination, with the sizinug box or
boxes A, with their graduating-screens g ¢
and spout or spouts j, of the series of conduct-
ing-troughs and the settling-tanks ¢ x  x, all

‘constructed and arranged substantially as

and for the purpose described.

2. The sizing and washing tank ¢, connected
by the pipe # with the elevated water-reser-
voir V, in combination with the settling-tanks
x x x, with their conical-plug openings, and
the inclined receiving-tanks 2 z, all combined
and arranged substantially as and for the pur-
pose described. '

In witness whereof I have hereunto set.my
hand.

JOSEPH RICHARDS.

Witnesses:
0. T. Stacy,
FrRANK A. BROOKS,



