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To all whom 16 may conceri.:

Be it known that I, Jayes HyNpES GILLIES,
a subject of the KmO‘ of Great Britain and
Ireland, residing at No. 454 Collins street,
Melbourne,in the State of Victoria, Australia.,
haveinvented certain new and useful Improve-
ments in Apparatus for Separating Sulfids
from Their Ores, of which the following is a
specification.

The object of this invention is to provide
an economical system of treating pulverized
sulfid ores or tailings, and refers particu-
larly to an economical method of introducing
active chemical liquid into the treating-vat
cduring the process of dealing with the said
pulverized ores or tailings.

The invention applies tc that system of
winning the sulfids from the ores or tailings
known as the ~* wetacid” or ““saline” process,
wherein certain liquid chemicals create gas
from some ot the constitutents in the sulfid
ores, such gas forming small bubbles which
attach themselves to the particles of sulfid
and raise the latter upward toward the sur-
face of the said liquid chemieal.

In order that my invention may be the
more easlly understood, reference may be made
to the accompanying drawing, which illus-
trates one form of apparatus embodying the
salient features of my invention.

In the drawing I have illustrated a sectional
elevation of said apparatus.

In the drawing, A represents a receptacle
consisting of a circular metal tank, an inverted
truncated cone in shape and surrounded on
1ts outside with an outer shell B. A is con-
structed 1n the form of approximately annular
steps A'. The tread of these steps A’ have
a fall from their inner toward their outer
edges. The steps A’ are preferably con-
structed of lead regulus or other material
suitable for as far as possible resisting the
corrosive action of the acid or saline liguid
used in the machine for treating the sulfid
ores. It will be noticed that a space is ar-
rangec between A and B, so that steam or hot
luid may be circulated 1n such space for heat-
ing the liquid contained inthe said receptacle
AL .Within the said receptacle A are set a

' tionapproximately of the form of right-angled
triangles. These blocks are pre‘[era,blv ma,de
of o‘las% and arranged so as to form as near as
poss;lble 9, series of rings within the recep-
tacle A, being held 1n theu' posifion by any
suitable mchned metal standards. It will be
noted that each ring thus formed will in the
downward direction be of a lesser diameter
than the one aboveit. Spaces D are allowed
between each of such rings, while beneath
the lowest ring and near the bottom of the
receptacle A is a circular vessel K, provided at
1ts base with an escape- pipe F. It will be seen
from the drawing that E is somewhat funnel-
shaped and is of greater diameter atits top than
the lowest ring (, but of lesser diameter than
the receptacle A at that part. The pipe F
leads away to the receiving-tank F' and is con-
trolled by a cock placed at F*. At the bottom
of A is a leadaway duct or pipe (, controlled
by a cock G, through which the tailings from
the bottom of A may escape into the residual
dross-tank G*. Entering into the circular ves-
sel I, near 1ts bottom is an inlet liguid-chem-
1cal pipe H., controlled by a cock at H’', while
a similar l1qmd chemical inlet-pipe J enters
close to the bottom of the receptacle A and
is controlled by a cock J'. Both the pipes H
and J are branches of the main liquid-chem-
1cal supply- -pipe K, which leads from a cock L.
The cock Ls is set in a small tank L/ and re-
ceives its supply through the medium of a
pipe M from a liquid-reservoir placed at a
higher level. The cock L is governed by a
'3‘111 N, which in its turn 1s aetu*mted by the
level of the liquid chemical in the receptacle
A, a through duct or passage N’ keeping both

the tank I/ and the receptacle A in open com-

munication with one another.

O is a hood for distributing the supply of
pulverized material in an even manner into
the circular margin of A. This hood O 1s pro-
vided with an open leadaway pipe or flue P
to carry away any steam that may collect in O
from the exhalations during the working of
the chemical liguid in the Ieceptade A. The
bottom of O incloses the top of an annular
baffle-plate R, so placed as to cover the top of
the uppermost annular set of blocks C. The

function of the said annular bafll
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to continue the direction of the pulverized ore
which flows down the outside of the hood O
to a point below the surface of the chemical
solution immediately above the outer circle
of the first of the steps A’. The under-
neath surface of the annular baffie R serves
to direct the sulfids acted upon by the solu-
tion beneath it over the upper edge of the
blocks (', so that when such sunlfid particles
upon losing their gas-bubbles fall again they
will descend into the main body of liquid in A
and thence downward over the interior faces
of each of the said annular blocks C into the
central funnel-shaped vessel E.

In operation the receptacle A is first filled
to almost its top with the chemical liquid to
be used. THeat is then applied in the jacket
between A and B. The pulverized sulfid ores
or tailings are then allowed to evenly fiow
from a receiver at S, on to and down along the
hood O until they fall onto the annular bafile
R, whence they fall onto the first of the steps
A’ and find their way down along such heated
steps toward the bottom pipe G.  During their
passage downward the valuable sulfids become
separated from the drossy residue by reason ot
the chemical action causing small gas-bubbles
to form upon such sulfid particles. These valu-
able particles by reasonof theirbuoyancy work
their way up along the under sides C' of the an-
nular blocks C until they come to the nearest
annular opening D, whence they escape 1nto
the main body of liquid in the receptacle A.
Here they rise to the top of the surface of the
liquid and lose their bubbles. Being thus be-
reft of their balloon - like support, the said
sulfid particles then fall either directly or
along the faces of the blocks C into the fun-
nel-shaped vessel . Herethey escape through
the pipe F into the tank ¥’'. Cold chemical
liquid (of the same nature as the heated
liquid above) enters by the pipe H and flows
away through F, together with the sulfids,
and thus automatically and synchronously
supply as much cold liguid at the needed
point as will run away at the pipe F with the
sulfids. Preferably, but not arbitrarily, I
place the escape-pipe F directly under the
cold inlet-pipe H. The theory of this (the
most important portion of my invention) is
that the heated liquid in the higher portions
of the receptacle A isnot appreciably reduced
in temperature by the incoming liquids nor
being reduced in level by the liquid necessa-
rily escaping at F to carry away the sulfids
and that as an equivalent amount of cold
liquid is entering near the bottom to that
running away at the bottom the level of the
heated liquid in the receptacle A is not inter-
fered with, the fact being borne in mind that
heated liquid will not descend nor will cold
liquid ascend under the conditions set forth
in this apparatus. As the heating of the
chemical liquids to an unnecessarily high
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receptacle, and especially its heating portions,
to be more easily attacked by the corrosive
action of the said chemical fluids, it follows that
it is desirable to employ such heating systems
as little as possible, and this is facilitated by
my improvements. The residue or drossy
matter will continue to fall down the surfaces
of the step A’ until it reaches the bottom of
A and will escape at G into the tank G*, and
in like manner the pipe J supplies the cold
liquid similarly to that hereinbefore set forth
with reference to H. Regarding the ar-
rangement of the ball N and cock L it will be
seen that owing to the communication
through the medium of N’ the said ball N
will maintain an adjustment of liquid through
I, to correspond with the escapement of the
chemical liquid at the bottom of A. It will

be seen that the cocks H and J’ can be ad-

justed according to what 1s found necessary
for the inlet of cold chemical fluud 1into their
respective chambers.

Having thus described my invention, what
I claim, and desire to secure by Letters Pat-
ent, 15—

1. An apparatus forseparating sulfids from
ores comprising a treatment pan or vessel,
means for heating the same, means for con-
veying a supply of cool or cold liquid to the
bottom of said pan, and means for permitting
said ligquid to escape from the bottom of the
pan to carry away the drossy matter without
lowering the temperature or the level of the
heated liquid in the upper part of said treat-
ment pan or vessel.

9. Anapparatus for separating sulfids from
ores comprising a treatment-pan, means for
heating the same, a vessel within the lower
part of said pan, means for conveying a sup-
ply of cool or cold liquid to the bottom of
said vessel, and means for permitting the said
liquid to escape from the bottom of said ves-
sel to carry away the separated sulfids with-
out lowering the level or the temperature of
the heated liguid in the upper part of the said
treatinent pan or vessel.

3. Anapparatus for separating sulfids from
ores comprising a treatment pan or vessel,
means for heating the same, means for con-
veyving a supply of cool or cold liquid to the
bottom of said pan, and means for permitting
said liquid to escape from the bottom of the
pan to carry away both the drossy matter and
the sulfids but independently of one another
and without lowering the temperature or the
level of the heated liquid in the upper part of
the said treatment pan or vessel.

4, In an apparatus for separating sulfids
from ores and in combination, a receptacle,
means for heating the same, an annular se-
ries of angular hlocks arranged ahove one an-
other with a space between, a vessel set be-
low said blocks, an inlet pipe or duct for con-
veying liquid to sald vessel, an outlet pipe or
duct for sulfids and liquid leading from said
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vessel, an inlet pipe or duct for conveying
liguid to said receptacle, and an outlet pipe
or cdluct for residual or drossy matters leading
from said receptacle.

5. In an apparatus for separating sulfids
trom ores and in combination, a receptacle
tormed with steps, an outer shell to form a
heating-chamber, an annular series of angular
blocks arranged above one another with a
space between, a vessel set below such blocks,
an inlet pipe or duct for conveying liquid to
sald vessel, an outlet pipe or duet for sulfids
and liquid leading from said vessel, and an
1inlet pipe or duct for conveying liquid to said
receptacle, and an outlet pipe or duct for re-
sidual or drossy matters leading from said re-
ceptacle.

6. In an apparatus for separating sulfids
from ores and in combination, a receptacle,

L

20 means for heating the same, an annular baf-

fle-plate, a hood, means for distributing a sup-
ply of pulverized ore over said hood, an an-
nular series of angular blocks set with open-
ings between them through which the easified
sulfid particles may pass but not return, a ves-
sel below said blocks, inlet and outlet pipes
for liquid and sulfids respectively leading to
and from said vessel, corresponding inlet and
outlet pipes for liquid and drossy residue re-
spectively leading to and from said receptacle
and a ball-and-cock system for maintaining a

level of liquid in the receptacle.

Intestimony whereof I have signed my name
to this specification in the presence of two sub-
scribing witnesses.

JAMES HYNDES GILLIES.

Witnesses:
A. O. SacnsE,
A. HARKER.
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