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To all whonv it may concern: R
Be it known that I, OTTo HANSON, of the

city and county of Sacramento, and State of |

California, have invented an Improvement in
Apparatus for Concentrating Ores:; and T
hereby declare the following to be a full, clear,
and exact description thereof. |

My 1nvention relates to a new and useful
The
apparatus includes an inclined vessel having
a serles of downwardly-tapering successive
chambers or compartments Inereasing in ca-
pacity and communicating with each other, a
water-pipe adapted to discharge within said
compartments, and peculiar sereen-vessels un-
der the discharge of each compartment to re-
celve the concentrations and size them, all of
which I shall hereinafter fully explain and
claim., -

The object of my invention is to work over
the tailings of mills, or any crushed ore, or
earth, sand, or gravel containing precious
metals, or any other ore-pulp, and to concen-
trate therefrom the precious particles.

Referring to the accompanying drawings,
Figure 1 1s a perspective view of my appara-
tus. Fig. 218 a longitudinal vertical section
of same.

t1om.
A is a vessel divided into a number or se-

ries of chambers or compartments, which, be-

ginning at the head, are designated by @ ¢’ «
«’, respectively. These compartments are of
a downwardly-tapering shape, occasioned by
their converging sloping walls formed by the
sides of the vessel and the intervening cross-
partitions; and it will be observed that from
the head to the foot the compartments increase

“in capacity, the one at the foot being the
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largest and that at the head being the small-

est of the series. The vessel A is set, asshown,
at & downward inclination from head to foot,
and 18 provided at its head with a feed-chute,
B, communicating with compartment ¢. This
chute may represent the end of a tail-race, or
1t may receive the end of whatever device is
used to feed the tailings or oreto it. The bot-
tom of each of the compartments is provided
with a discharge-opening, b, controlled by a
gate, &', and just above the discharge-opening

-1s secured 1n a horizontal plane by suitable

arms a slightly - concaved disk, C, which is

Kig. 3 18 -a transverse vertical sec- |

| greater in diameter than the opening, and

guards it.

D 18 a water-pipe, which may be SllppOSE’:d 55

to be supplied with water from any suitable
source. Hrom this pipe extend downwardly
into each compartment discharge - pipes d,
which terminate a short distance above the
disks C. - Under each compartment is a ves-
sel, I, supported by a suitable frame-work.

-
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This vessel has the shape of an inverted cone, -

having a discharge-opening, e, at its bottom.
Itstop is provided with an encircling flange, ¢’

F'is a slightly-convexed screen, supported 653

within the top of vessel X upon suitable radial
ribs. The apex or center of the sereen is
about on or just above the level of the top of
the encireling flange, and its periphery is on
a level with and joins the base of the flange.

70

There 1s but one point of difference to be noted

I the several vessels I, which is that the
screen of that vessel which is under compart-
ment ¢ 18 of a coarser mesh than the screen of
that vessel which is under compartment &'
and that the screens become finer under the
succeeding compartments, the last one under
compartment ¢* being the finest of the series,
Fig. 1.

Around the exterior of the vessel Eis g dis-
charge-trough, G, having a downward ineclina-
tion and a waste-spout, ¢, Fig. 1. ¥rom the
flange ¢ rise standards II, having cross-strips
h at their tops, in the center of which is jour-
naled a shaft, I, the base of which is stepped
in asuitable bearing in the center of the screen,

From this shaft extend radially arms J, pro-

vided with pendent stirrers j, made of some
suitable flexible material, such as leather,
rubber, &e. The length of these stirrers in-
creases from center to outer end, in order to
conform to the surface of the screen over which
they revolve without necessarily touching it,
though they are of course long enough to reach
the pulp or concentrations which are fed to
the screen. Upon the shaft above the radial
arms, and supported thereby, if- necessary, is
an annular water-wheel, K, against the buck-
ets of which a nozzle, L, is adapted to dis-
charge its water, to effect not only the revolu-
tion of the wheel and stirrers, but also to sup-
ply a ifresh quantity of water to the sieve.
The nozzle L is supplied with water from a

i pipe, M, which may be supposed to be con-
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nected either with the water-pipe D above or | such as is in the first of vessels E, having a

with any suitable source of supply.

N is a chute, one end of which is adapted
to receive the discharge of the compartment
under which it is situated, and the other end
extends downwardly at an inclination, and 1s
adapted to discharge its contents through the
open center of the water-wheel upon the cen-
ter of the screen. |

The operation of my apparatus is as follows:
The pulp, either tailings or other crushed ore,
or sand, earth, or gravel, carrylng precious
metals from which it is desired to separate the
precious particles, is fed intothe chute B at the
head of vessel A. It passes firstinto and fills
compartment «, thence into ¢, ¢*, and «’, sue-
cessively, as the supply is keptup. The wa-
ter discharged from pipes d, falling upon the
disks C, ecreates and maintains a certain

amount of agitation, from which results anup-

ward current, which, being to a certain extent
in opposition to the onward current, has the
effect of retarding the heavier and more pre-

cious particles, which gradually sink out of

the agitation and pass through the bottom dis-
charges of the compartments. Inthissepara-

tion the inclined walls dividing the compart-

1O

ES

mentshave a beneficial effect in preventing the
heavier particles from passing onward. Asthe

pulp passes into each compartment,the current '

becoming gradually slower and the agitation
decreasing on account ol theinereased capacity

of each succeeding compartment, finer parti-

cles are separated, until at the end of the vessel
very little but worthless stuff or gangue is
wasted. Therefore, in compartmenta the par-
ticlessaved aretheheaviest and largest and are
of .about the same weight; in ¢’ they are less
heavy, and so on, beingthe least heavy and the
smallest in compartment ¢’, the particles in all
being about the same in weight. This fact ne-

cessitates the use of the vessels I, which arenot

concentrators in the proper sense ot the term,
but are simply ¢‘sizers,”’ as I term them,from
the: fact that because of their different meshed
screens they are adapted each forits own ma-
terial. Talke now the first of the vessels L,
having the coarsest screen. 'T'he-concentra-
tions from compartment a are not necessarily
all precious. The agitation in said compart-
ment may have been so great that a quantity
of the worthless material may have beensaved;
but this material, though heavy, must neces-
sarily be of greater size than the precious par-

< ticles of the same weight. T'herefore this must |

be run off. The same result 18 obtained in
each of the compartments, the difference in
the material saved being only in thesize of the
particles. Now, it will be seen that if I took
the concentrations from all the compartments
and after mixing them attempted any supple-
mentary concentrating process, I would nec-
essarily lose many of the smaller precious

particles, and if I screened them through a

single screen I would lose either the great
precious particles or would have to save much

of the worthless stuff. Thus,if I used a screen

‘mesh adapted to let pass the largest of the

precious particles, it is obvious that all the
smaller worthless particles saved in the larger

compartments would also pass through, and

if, on the other hand, I used a fine mesh, I
would lose thelarger precious particles. There-
fore I have found it best to use screens having
different mesh, as I have hereinbefore de-
seribed. The concentrations from the com-
partments falling into chutes N are discharged

upon the centers of the screens and spread

out, over their surfaces. The water from noz-
zles I, acting upon the wheels K, causes the

rotation of the stirrersj to assist the sifting.

SO

Tlie nozzles also supply enongh water to the

vessels B to maintain the level of water at

‘about the line z #, whereby undue suction 1s

prevented and the discharge of the worthless
stuff or gangue facilitated. The revolution of
thestirrers forces outwardly the gangue, which
passes over the flange ¢ into the trough G,
from which it is discharged. The precious
particles sift through the screen, and alter

sinking through the vessel discharge at e,and

are coliected in suitable vessels. .

It will be seen that the operation of the
sizers is automatic, being effected by the wa-
ter,which is otherwiseessential to the concen-

trating process.

Having thus

1. The combination, in an ore-concentrat-
ing apparatus, of a vessel having a series of
downwardly-tapering chambers or compart-
ments increasing in size and provided with the
disks C, and a water - pipe adapted to dis-

‘charge its water downwardly upon said disks

and within the compartments at or near their
bottoms and at right angles with the stream of
pulp, substantially as and for the purpose
herein described.

2. The combination, in an ore-concentrat-
ing apparatus, of a vessel havingadownward-
ly-tapering chamber or compartmentthrough
which the stream of ore-pulp passes, a pipe ex-

tending from above within said compartment,.

and adapted to discharge water at ornear the
bottom thereof, and an underlying screenupon
which the concentrations are discharged from
said compartment, substantially as herein de-
scribed. | | | |
3. The combination, in an ore-concentrat-
ing apparatus, of a downwardly-inclined elon-
cated vessel divided into a series or number
of downwardly-tapering chambers or compart-
ments succeeding and communicating with
each other, and through which the stream of
ore-pulp passes, sald chambers or compart-

‘ments increasing in capacity from the head of

the vessel to its foot, a superposed water-pipe
having downwardly - extending outlet - pipes
passing within each chamber or compartment
nearly to its bottom, and a suitable sieve lo-
cated beneath each of the compartments, sub-
stantially as herein described.

described my invention, what
T claim as new, and desire to secure by Letters
Patent, 18—
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4. The inclined vessel A, having the series
of increasing downwardly-tapering successive
chambers or compartments a ¢’ «* ¢, provided

‘with bottom discharges, b, and the superposed

disks C over said openings, in combination
with the water-pipes D, having outlet-pipes d,

‘extending withinthe compartments,and adapt-

ed to discharge water upon the disks C, sub-
stantially as herein described.

5. Theinclined vessel A, having theseries of

Increasing downwardly -tapering successive
chambers or compartments ¢ &’ ¢* *, provided
with bottom discharges, b, and the superposed
disks C, and the water-pipe D, having outlet-
pipes d extending within the compartments
and adapted to discharge water upon the disks

‘G, In combination with a sereening device un-

der each compartment, and adapted to receive
1ts concentrations, the screens in said devices
having a mesh graded in fineness from the
coarsest under ¢ to the finest under «*, sub-
stantially as herein desecribed. -

6. The vessel E, having bottom discharge,
¢, flange ¢/, the screen F, and the encircling
waste-trough G, in combination with the cen-
tral shaft, I, the radial armsJ, havingstirrers
J, the water-wheel K, the water-nozzle L, and
water - pipe M, (ubstantially as herein de-
scribed. | -

7. Thevessel A, having compartments ¢’ o

«’, with bottom discharges, b, all as herein de- |

'scribed, in combination with the vessels E, the

chutes N, by which the concentrations fron
sald compartments are conveyed to said ves-

-sels, the gradedscreens I in said vessels, upon

which the concentrations are received, the
shafts I, radial arms J, having stirrers 7, the
water-wheels K, nozzles L, and water-pipes M,
all arranged substantially as and for the pur-
pose herein described.

S. Anapparatus for concentrating ores, com-
prising the ineclined vessel A, having the suc-
cession of inereasing downwardly - tapering

compartments ¢ a' «’ a’, provided with bottony
P , P

discharges, b, and guard-disks C, the water-
pipe D, having ountlet-pipes d, adapted to dis-
charge upon disks C,the series of vessels F un-

der the discharges of the compartments, said

vessels having chutes N, adapted to receive the
concentrations from the compartments, screens
I' toreceive said concentrations, rotating arms
J, having stirrers j to agitate the concentra-
tions, bottom discharges, ¢, to carry off the
particles to be saved, andtroughs G, to carry
off the waste, all arranged substantially as and
for the purpose herein described.

In witness whereof I have hereunto set my
hand this 12th day of May, A. D. 1884. |
OTTO HANSON,

Witnesses:
W. C. FELCH, |
HeENRY K. SHORE,
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