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Zo alb whom it may concerw:

Be it known that I, FREDERICK MORRIS, of
the city and county of San I'rancisco, and State
of California, have invented an Improveinent

5 in Ore-Concentrating Apparatus; and Lhereby

declare the following to be a full, clear, and

exact description thereof.

My invention relatés to certain improve-
ments in machines for working ores, rock,
gravel, or tailings in which free precious metal
is contained, either alone -or associated with
ores of base metals or sulphurets.

It consists in means for separating the pre-
cious particles from the sulphurets or other
15 material with which it is mechanically united,

concenfrating them and running off the other

I0

material by one or more successive operations.

over an apparatus prepared for the purpose,
so that the concentrations thus obtained may
be amalgamated or otherwise treated without
the presence of a large quantity of worthless
material, which fouls and carries off the mer-
cury and interferes with the amalgamation.
This concentration is effected upon one or more
perfectly plane tables having the surface
slightly inclined from one end to ) the other, and
subdivided into narrow channels, the bottoms
of which are covered with blanket, canvas, or
other fibrous material, in which the heavier
‘particles of precious metal will be retained,
while the worthless material will pass off,
these channels being supplied from transverse
troughs with regulating-gates for each chan-
nel. Washing-tanks are placed between the
35 successiveseries of channels, so that the fibrous
bottoms of the channels, when filled with con-
centrates,may be washed out, the concentrates
allowed to settle, the muddy water siphoned
or drawn off, and a fresh supply of pure water
added before they pass through the second
series of channels.

Referring to the accompanying drawing for
a more complete explanation of my 1nvent10n,
the figure is a perspective view of my coneen-
tr atlncr apparatus.

It has always been customary to crush ore,
rock, or other material containing precious
metal to a certain degree of fineness and amal-
gamate as much as possﬂole in the battery,
the whole of the material being then taken to
amalgamating-pans or other appamtus to be
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further treated in bulk, the waste material not
being finally run off until the operations are
completed. If there are sulphurets in any
great quantity associated with the precious s55:
metal, they are frequently concentrated out by
tables, riffles, or other apparatus, and after-

| ward treated independently by chlorination

or other process.

The union of the gold in the working of the 6o
ore to which my 1nvent10u pfutleuruly ap-
plies with the base sulphurets is not a chemi-
cal union, but only a mechanical one, similar
to its union with the earth or rock, exceptthat
the gold is much finer and cannot be separated 65
Wlthout being crushed finer. Inmy invention
I crush the ore, rock, sulphurets, or other gold-
bearing material very fine, pass it through my
apparatus, where the gold is settled and re-
tained in the fibrous bottoms of the channels 70
with butlittle foreign matter, and when finally
amalgamated the process is not hindered or
the mercury fouled by the large quantity of
worthless material by which the bullion ob-
tained by the usual processes is often rendered 75
nearly worthless.

A is a downwardly-inclined or sloplno floor,
the surface of which is divided into a number
or series of parallel runs, a, by raised division-
strips «. There may be as many of these 8o
runs as can be conveniently worked, though
I prefer to have about ten, cach bemg qu1te

narrow.

Bisa txough or hopper at the head of the
runs, and provided with discharge-holes D, a 85
hole opening in v the center of the head of
each run. Sliding gates € arc fitted to the -
front of the troagh and cover up or open par-
tially or compleiely the discharge-holes b.

D is a chute or passage whicl is to be con- 90
nected with the battery, but which I have not
here shown. The tailings or crushed ore from
the battery are discharged into chute D, and
pass thenee into tr oucrh B.

E is a pipe adapted to discharge clear water g5
derived from any suitable source 1nbo chute D.

In each of the runs @ are laid separate strips
of blanket or canvas, ¥, which are designed
to catch the small particles of gold. Across
the lower end of the floor A is aspout or chan- 100
nel, G, into which the waste from the runs is
discharged, and by which it is carried off to
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one side. Across the top of the floor ab its
lower end is a plank, I, for standing on while
washing the blankets. Supported at the foot
of floor A are tanks I, having bottoms con-
verging to a longitudinal central line,which is
sloped toward the forward end. Each tank
is provided with a discharge-aperture, i, regu-
lated by an adjustable gate, 7; and is supplied
with water from a pipe, P..

Jisasecondfloor, similartofloor A, and hav:
ing separate ruusj, similartorunse. Blankets
miitthe runs. These are supplied from a trans-
verse trough, K, at their heads, provided with
discharge - holes k, regulated by adjustable
gates I, similar in construction and operation
to those already described in conneetion with
trough B.  The trough K is supplied with
water from a pipe, M. Above the tanksisa
cross-rail, N, for hanging up the blankets to
drip after being washed. The discharge-ap-
ertures of the tanks are in connection with
the trough I{, whereby the contents of said
tanks may pass into the trough.

In ordinary cases, where a single blanket
run is used, the ore supplied to it and the
amount of water necessary to run in with it
are so great that the particles are not sepa-
rated, and the wash carries them off. In con-
centrating apparatus where a single belt or
blanket, movable or immovable, receives the
tailings or ore and water, the same fault is no-
ticeable, and; in addition, the sagging of the
belt prevents that even and extended distri-
bution whichis so necessary. The consequence
is that the concentrations do not reach a very
high per cent., and are principally sulphurets,
which require such subsequent and expensive
working that were very fine concentrations
substituted it would not be profitable to work
them; nor is a subdivided run having a wavy
or broken surface applicable for my purpose,
as the very portions—the sulphurets—which
T desire to 1un off are caught, whereas on a
plane surface they are not; but my purpose
is to catch and concentrate as many as pos-
sible of the minute particles of free gold, and
this T am enabled to accomplish by means for
spreading the pulp overa great and perfectly
plane surface in very thin and even layers,
which will give the small particles a c¢hance
to lodge instead of being carried off by the
wash.

My invention is as applicable to working
over the tailings cast aside as worthless, after
being once worked by means already in use,
or for further working concentrations of known
machines, as for primary operation, but in
any case and as a preliminary for the perfect
operation. '

As before mentioned, I stamp the ore very
fine, because gold as found is never chemi-
cally, but is always physically, combined with
other substance.” It is obvious that the finer
the ore is crushed the better will the gold be
separated, and the sulphurets, being crushed
fine enough,are readily washed away with the
tailings as worthless,my purpose being to catch

_porarily.

the gold and not the sulphurets. This fine-
crushed oreis passed from the batteriesthrough
chute D into trough Bwith the water, which is
supplied through pipe E. In the trough the
pulp is distributed throughout its length, and
passesout through holes b, the gates of which
are so adjusted as to allow an equal discharge
through each, and the capacity of the discharge
isalsoregulatedinsuch manner thattheamount
allowed to pass into the runs islimited so as to
spread itself in a thin layer over each rumn.
The essential difference between my floor thus
divided into separate narrow rans and a floor
undivided is in the adaptability of the former
to the use intended. In the narrow runs the
thin layer of pulp is possible, while in a wide
one it cannot be managed with any degree of
certainty, it being liable to pack in many
plages; and by having a number of runs I
obtain sufficient superficial area for the ca-
pacity of the stamp-mill without overloading
it. The independent gates for each discharge

-enable me o regulate accurately the flow in
- each run, and prevent it from becoming over-

loaded. The fine free particles of gold find
lodgment on the blankets, while the waste
passes Off to the spout G, and is discharged
out of the way. In this waste the sulphurets
all, or nearly all, are included, as they are un-
profitable in many ecases, and are wholly so
when the ore is erushéed fine and the gold par-
ticlesmore fullyliberated. Whenthe blankets
have become charged or loaded with a quan-
tity of concentrations, they must be taken oiff
and washed; and in connection with this neec-
essary operation arises another advantage of
my apparatus. )
Instead of having to shut down the working
of the device, I let it continue, and simply re-
move the blanket of one run at a time, while
the operation over the remainder is still going
on. Imay provide for the removal of any one
blanket by shutting down the gate of its run;
but if I should not want to disturb the gate,
which had been previously adjusted with great
nicety, I stufl a cloth behind its discharge tem-

one run, and, standing on the cross-plank H,
washes it in the tank I, which is filled with
water through pipe P. Thenhehangsitup on
the cross-rail N to drip, and washes another,
and then returns the first to its place, and so
forth to the end of the blanket-washing op-
cration. When sufficient concentrations are
washed into the tanks and have settled down
as blanket washings, the surplus water in the
tanks is bailed or siphoned out, leaving the
washings in a mass of somewhat thick consist-
ency in the bottom. The gates 7' of the tanks
are then opened just enough to allow a very
fine stream of these washings to pass out into
the trough K, where they are mingled with
more clear water supplied through pipe M.
From this trough the washings and water pass
out over the floor J, spreading in each of the
rung j theréof over the blankets m, which catch
all or nearly all of the gold particles, letting
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the worthless material pass off. This second | runs a, the bottoms of which are plane, the

concentration saves about all the concentrates
which will be found profitable to work subse-
quently, and they may afterward be worked
in any suitable manner with little expense, as
they are nearly all gold, the sulphurets hav-
ing been washed away.

wamg thus described my mventlon what1
claim as new, and desire to secure by "Letters
Patent, is—

. 1. The herein-described apparatus, compris-
ing the series of parallel narrow channels hav-
ing inclined plane surfaces covered with a
fibrous' material, hoppers or troughs with
valves and openings, from which pulverized
material and water are delivered into said
channels, and intermediate tanks, in which the
first series of fibrous coverings are washed
substantially as herein deseribed.

2. The herein-deseribed apparatus, compris- |

ing the floor A, having the narrow parallel

blanket coverings, the floor J, having similar
runs, j,the distributing- Lroucrhs BXKat the head
of each floor, hawmg adJustabIe discharge-
gates C L and openings b &, and the tanks 1
between the two floors, said tanks having regu-

lating-discharge-gates ¢ and openings fi, sub-

stantially as herein described.

3. In a concentrating apparatus, the tanks
I, in which the blankets are washed, having
discharge-apertures ¢ and adjustable gates i,
in combination with the trough K, having dis-
charges & and gates L, the water-pipe M, and
the floor J, having the narrow separate blank-
eted runs j, substantially as herein described.

In witness wheréof I have hereunto set my
hand.

FREDERICK MORRIS.

‘Witnésses:

C. D. CoOLE,
J. H. Broob,
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