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clear, a:
such as will enable others skilled 11 the art tn,
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To all wehom. i mary conedyn:
Be it known that I, Jonx L.
a citizen of the U 111te(l States, residing the
city and county of Denver and State of Colo-
rado, have inv entod certain new and useful
lmpr(wements m Chloridizing  Apparatus;
and I do declare the fol lmﬂnn‘ to be a full,
1d exact deseription of the 1nvent10n

R LF NA Vw ALT,

which 1t appertains to make and use the

“same, reference being had to the accompany-

I5

20

“the volatilization of the metallie valum

Ny drflmnfw, and to the Hioures of reference

‘marked thewon which h)lm a, p;ut. of this

specitication. -
My iivention relates to nnprovements in
apparatus for chloridizing ores; and its ob-
ject 1s the treatment of ores w hen in a heated
condition by the use of chlorin gas in such a
manner as to prevent a loss I'Lblll‘[lll“ from
In
oxidizing roasting gold, silver, and copper
ores per ceptlble losses of this character Very
rarely occeur. If, however, salt (chlorid of so-
dium) is added £0 chloridize the silver, &e., a

considerable loss generally occurs not onlv

~of thesilver and copper, but also.of the gold.

30
35
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When an ore is roasted with salt, the first
chlorin released acts upon the baser elements
1in the ore, and 1t is only after free chlorin 1s
released from the ore that the metals volatil-
ize to any great extent. In carrving out the
invention I add a L-,nmll amount of salt, gen-
erallvirom one-half «

cent. to the ore, elthor i the roastine-fur-

‘nace or just before passing the ore into the

chloridizing tank or chamber. In the chlo-
1121 no'-ta,nl{ the ore wlile hot 1s subjected to
a, .strmml of chlorin Tas, which chloridizes the
valuable metals, thus.; (?mwextmw them mto
soluble chlorids. |

My 1mproved apparatus embraces a chlo-

- ridizing-tank in the lower portion of wluceh is

located a (30011110' device, the tank having an

_escape-opening “below the cooling device,

50

means forstirring the ore, whereby it is ﬂradu-

ally and C{mtmuomly moved thr ouu‘h the
chloridizing-chamber, means for delwemw
chlor 1{1121nﬁ'—gas to the upper part of the chlo—
ridizing-chamber, whereby it is ad: apted to
act on the ore whl],c i a heated condition,
and means for condensing any valuable
funies or gases which may have esc aped from
the chl(}rldwlnﬂ'-cha,lnber

Having brleﬂ} outlined my improved con-
structmn as well as the function 1t is intend-
ed to perform, I will proceed to describe the

. oneper cent. to one per

|

| thel ewith.

same m detail, reference being made to the
accompanying drawings,
trated an embodiment thereof.

In the drawings, Figure 1 18 a sectional
view of the Chlﬂ]](l]/lll“ tank and comlenﬂnw—
chamber. Ifig. 2 i1s a horizontal section of
the chlollc;hfmﬂ'— ank,
e, 1. Ie. 3 is an enlarged frawmontan'
section of the (*]1I<111d11111(r-tanh and the oper-

ating mechanisn omplm‘"e(l In connection
In this view the upper part of

the tank 1s broken awaxy.
The same reference ('11.11 acters indicate the

1 same partsm all the views

The chloridizing-tank consists, 1)1‘@1"91 ably,

in whicl 18 1llus--

O

taken on the line 2 2,

63
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of an outer shell 1, of sheet—-ateel closed on

top and connected with the pipe 3 thr ough a
cate-valve 4. "The upper portion of the tank
1s lined with brick 5 1n order to' retain the
heat of the ore until the chlorin gas has acted
upon 1t. - In the lower central poltmn of the

tank 1s a ('0-:)1111#—(‘1131111)81‘ whereby the ore 1s

cooled and the volatile fumes from the upper
portion of the ore condensed to a very great
extent. Thiscooling device consists of a Ccy-
lindrical water-tight “shell 6, with a pipe 7 at
the bottom for aupplﬂnw the same with wa-
ter and an escape-pipe S at the top for the
discharge of tlw hot water and steam formed.
The wmnht { the cooling-chamber and

ore above it is Hll[)p{}lt(‘(l by heavy steel I-

beams 0. About fourteen inches holmv these
beams 1s a hornzontal floor 10, with a circular
hole 11 in the center. Throueh this hole
passes a vertical shaft 12
per extremity with a pm]vctmtr arm  13.

t Thas shaft, t(H"{‘ﬂwI with its arm, 1s g1ven a
rotary nmfmn from a shaft 15 bT means ot
The shafi 15 may be oper-
An.

the bevel-gears 14,
ated from any suitable source of power.
inclined partition 16, located below the open-

ing 11, forms a chute to cuide the ore into the
serew ('1:)1wever 17, w heve it is properly mois-

tened by water aupplmd bv a pipe 18, The
SCIeW Conveyer dl»-.ch..llfrm the ore from a
trough A into a reeeiving-car B, The con-
V(‘-‘TE‘I—HIMH (" is connected in oper ative rela-
tion with the shaft 15 by means of gearing .

In operation the hot ore is br mlﬂ*ht from
the roasting-furnace by a car and dlb(‘hﬂl”(‘d
into the chloridizing-tank through a pipe 3.
communicating with an opening m the top of
the tank. The tank 1s first filled with ore
and kept filled by supplying the red-hot ore
at intervals of, say, every four hours; but it 1s
constantly and continuonsiv removed at the

75
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, provided at 1ts up- -
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bottom by the agitating or stirring arm 13.

When the arm 13 is at rest, the angle with .

the floor 10 formed by the ore around the
opening 11 1s such that it remains at rest un-

til the movement of the arm withdraws 1t

and delivers it to the chute 16. In this way
the ore bodyv is constantly lowered without
channeling and passes downwardly through
the tank slowly and at the same rate that it 1s
being withdrawn at the bottom. The chlo-

rin or its equivalent is introduced through

15

20

* fumes i1s reduced suf

.30

45

50

the pipe 20. When the valve 4 in the pipe 3
is closed, the entire.upper portion of the tank
is gas-tight, and a pressure of a few pounds 1s
sufficient under most conditions to cause the

oas to permeate the entire mass of hot ore |
and percolate downwardly through the ore in.

the chloridizing tank or chamber. In this
manner the chlorin gas acts ipon the hot ore;
chloridizing the silver and the other chlo-
ridizable substances contained in the ore.
However, before the inert gases that may be
mixed with the chlorin or the surplus can es-

cape from the tank they must percolate

through the cooling zone or lower portion ol
the ore surrounding the water-cooled shell 6,
where the temperature of the volatilizea
ficiently to cause precipi-
tation to a considerable extent. : The escap-
ing gases and steam caused by moistening
the ore in the screw conveyer are passed 1nto
the condensing-chamber E, whereby the re-
maining values contained In the gases are

completely precipitated. While I prefer the |
-use of chlorin gas generated electrolytically

for this purpose, it is evident that hydro-
chloric acid or such other gas as sulfuric
cas when thu ore contains salt would answer
the purpose. The presence of air in the gas-
current also aids the chloridization of the ore.
In order to make the chloridizing operation

continuous, L have provided a vent or escape--

passage for the unconsumed or inert gases.
The lower part of the condensing-chamber

K is provided with compartments If, connect-

ed by a-port G". These chambers communi-

cate with the upper part. of the chamber,

which is filled with checker-work .. Above

‘this checker-work perforated pipes H are lo-

cated and supply the chamber with the nec-
essary water for condensing purposes. 'The

-1
1

T

d

837,560

waste gases which are not condensed i the
chamber E escape at the top of the chamber

through a conduit 1.

In Fig. 1 of the drawings the ore in the
chloridizing-tank is indicated and designatead
by the letter J. The arrows in this view in-
dzicate the passage of chlorin gas downwardly
through the ore. The water in the cooling

device 6 1s designated in all the views by the

letter K. - |

Having thus described my invention, what
I claimis—

1. In chloridizing apparatus, the combina-
tion of a chloridizing-chamber, containing a
chloridizing zone and a cooling zone, means
for passing the ore from the chioridizing zone
to the cooling zone and thence removing 1t
froma the chamber, and means introdueci

from the chamber, and means for introdue-
ing a chioridizing-gas into the chloridizing

zone of the chamber. |
- 2. In chloridizing apparatus, the comnbina-
tion of a chloridizing-chamber, , means for
passing the ore through the chamber, means
for cooling the ore, means for passing a cur-
rent of chloridizing-gas through the ore with-
in the chamber and 1n the same direction as
the travel of the ore. | ‘ |

3. In chloridizing apparatus, the combina-
tion of a chloridizing-chamber, a condensing-
chamber, and means for passing a current of
chloridizing-gas through the ore in the chlo-
ridizing-chamber, and means for conducting

the fumes or gases remaining after the ore.

has. left the chloridizing-chainber, into the
condensing-chamber. . S
4. In a chloridizing apparatus, the combi-
nation of a chloridizing-chamber having a
cooling zone, a condensing-chamber, means

55
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70
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for introducing rehloridizing - gas into the

chloridizing-chamber, means for withdraw-

ing the ore from the said chamber, and
means for moistening the ore after it has leit

1-.-" .
the chamber. - *
In testimony whereof 1 ath
In presence of two witnesses.

JOHN E. GREENAWALT.

-VVitnesses:
- Dzrna NrLsON,
A.J. O'BrienN.

‘my signature
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