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To all whom it ma 1/ CONCET:
Be it known that we, CHARLES WARREN
OODALE, residing at Butte city, Silverbow

county, and Hiram W. HIxXoON, residing at
Anaconda, Deerlodge county, Montana, citi-

zens of the United States, have invented cer-
tain new and useful Improvements in Appa-

ratus for Treating Mine-Waters, of which the
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following is a SPeclﬁeatlon
The obg ect of ourinvention is to neutralize
the acids contained in cerfaln mine-waters,

thereby preventing such waters acting dele-
or.

teriously upon metallic. vessels, pipes,
pumps through which they pass, and at the
same time to preclplta,te and save the min-

eral contained in the waters which have acid
- andcausethe deleteriouset

and our invention consists in the various fea—
tures substantially as hereinafter more par-
ticularly set forth.

In the operation of mmes and especially

1n copper mines, the mine-waters are more or

_3(:5 -_

Jess impregn&ted with minerals, which are

more or less corrosive in their nature, such,
for instance, as the sulfate of copper, and,
as iswell known, 1t is common to collect these
mine waters in a vat, sump, or other recep-
tacle, and to discharge the waters from the

mine through metallic pipes by the aid of
pumps, which, of course, are metallic, and
.. these mineral waters have a corrosive and del-
eterious effect upon the pipes, pumps, and -

~ vessels when used, quickly destroying them,
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- a simple, cheap, and effective means whereby
thisdeleterious action of the mine-waters may

~ which involves great expense in maintenance.

Moreover, many of these waters contain a
considerable quantity of mineral, as copper,
which is nsually pumped out of the mine in
solution in these waters and thereby lost or
wasted. |

1t is the object of our invention to pl ovide

be obviated, and at the same time the min-

~erals contained therein may be saved and

utilized, and we will now describe ourinven-
tion as applied in copper mines, especially

- where the mine-waters are 1mpreﬂ*nated to a
- considerable degree with sulfate of copper in

solution or other minerals.
Various means of carrying out ottt inven-

- tion may be utilized and will be readily un-

‘ects on the metal;

| del stood from th—:bt is set forth hereinafter,

and the mechanism illustrated in the aeoom—

panying drawing is typical only, and may
‘be varied in constr uction and arrangement to
suit the requirements of any pa,ltlcular case,

but it will be su

ficient to enable those skllled

‘in the art to understand the principles of our

invention and utilize the same when desired.
The drawing annexed hereto represents di-

which we have found S&tlsfaetory

- In the dmwmg, A represents a vat, reser-

voir, sump, or similar receptacle, preferably
loeated 1n the lowest part of the mine, to re-
ceive the mine-waters from the dlfferent lev-
els, and B represents a pump, connected with
the reservoir and feeding into a pipe C, which
extends to the mouth of the mine and dis-
charges the mine-waters free therefrom.
Alia,nﬂ‘ed 1n & convenient position with re-
lation to the reservoir A is a tank D, (shown
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awrammatwally one arrangement of devices

in the present instance as having three com.- o

partments d d' d?) and prowded with a dis-
charge-pipe E, delwerm ginto theleservmrA
F 18 a pipe or similar means for conveying

water to the tank, in the present instance

having three dlSCh&I‘ﬂ‘e orifices f 1" f*, prefer-

ably extending at or near the bottom of the
tank, as indicated. -

G 1epresents the feeding devwe connected
with the tank, and this feedmﬂ* device may

be of any usual and well- kknown construc-

manually or meehamcally In connection with
the operation of the pump, or in any other
convenient manner,

The pipe F may receive its water from

some particular level in the mine, or from
any other source; as, for 111513&1106, as 1ndi-
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tion, and is adapted to supply the tank with
matena,l hereinafter specified at regular in-.

tervals or otherwise, and it can be operated,

Qo

cated in dotted llnes it may be conneeted-‘ '

with the main dehvery—plpe C.

With this general description of one struc-

tural embodlment and arrangement of parts
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we will now describe how our mventlon 18

carried out.

As before stated, the mine-waters are more
or less 1mpreﬂnated with sulfate of copper,

which corrodes or acts deleteriously upon the
| pump, plpes vat, and 1eserV01r when used,
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and in order to neutralize this corrosive ac-
tion and at the same time save the copper
contained 1n the waters, we malke tuse of what
1s known as milk or cream of lime, which is

mixed with the waters and acts to neutralize

the same, precipitating the copper.: In order
to produce this milk or cream of lime, burnt
limestone, or calcined lime, is thrown into
the tank D at intervals in sufficient gquanti-
ties, and in the present instance by operat-
ing the hoppers to deliver the requisite
quantity at proper intervals, and the water

through the pipe I, coming in contact with

the calcined lime, produces the milk or cream
of lime, which, flowing through the discharge
E into the reservoir A, will unite with the

sulfuric acid of the sulfate of copper con-

tained in the waters, and will separate and
precipitate the copper in the nature of a mix-
ture of cupric bhydrate and calcium sulfate
having a bright-green color. This not only
saves and utilizes the sulfate of copper in
solution in the mine-waters, but neutralizes

the acid 1n the waters and renders them
harmless in their passage through the pumps

and pipes to the mouth of the mine, so that
a glven plant which 1s relatively very ex-

pensive will last very mueh longer, not heing

corroded by the waters, and at the same time

the copper contained in solution in the waters

18 saved for a useful purpose.

From the above description the principles
of our invention will be readily understood
by those skilled in the art, and the details of
construction and arrangemeént for carrying
out the same may be varied to suit the re-
quirements of any particular case without
departing from the spirit of our invention.

What we claim 18—

The combination with a sump located a
suitable depth within a mine and collecting
the waters from different levels of the mine,
of a tank having a feed-pipe delivering into
sald sump, a feeder for said tank, a pump
connected with the sump and provided with
a discharge leading to the top of the mine,
and a pipe leading from said discharge and
delivering water to the tank, substantially as
shown and for the purpose described.
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In testimony whereof we have signed our 3o

names to this specification in the presence of
two subscribing witnesses.

CHARLES WARREN GOODALL.
HIRAM W. HIXON.

Witnesses:
J. B. WELBORNE,
MAURY.

H. L.
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