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I’a all whom it may concerms N

Be it known that I, HuBgrT F. EDWARDS
_of Butte city,in the county of Silver Bow and
btate of Montana, have invented 2 new and

5 Improved Method of and Apparatus for Amal-

~ gamating Ores, of which the following is a
o fnl] clear, and exact description.

o My mventmn reiates to improvements in a
method of and apparatus for amalgamating
10 ores and more especially preclolls ores sueh

- as gold and silver.

: The object of my invention is to ploduce a
- simple and economical method of and appara-
- tus for freeing and amalgamating gold or sil- |
'r5 Ver either from free mllhnﬂ' or base ores.

‘To this end my 1nvent10n consists in fhe
method which will be heremaftel debcnbed

- and claimed.

-~ Reference isto behad to the aceampan; ing

20 drawmo*s, forming a part of this spemﬁcatmn
- - 1n which similar ﬁgures of reference mdlcate.

L cmrespondm parts in both the views.

Figure 1 is a central cross section, on: the
line I—1in Fig. 2, of a form of aﬂ'ltator which

2 5 is used or may be used in connection with my

‘method; and Fw 2 18 a sectional plan of the

agltatar on the 111216 2—2 of Fig. 1.
Inecarrying out myinvention it 18 neeessary

“to use a suitable agitator, and in the draw-

_ "_30 ings I have shown an agitator adapted for the
' purpose, but any other suitable one may be

employed without departmw from the prin-
ciple of theinvention. * As illustrated, a tank

10 which is preferably of wood, is employed |
- 35 but the tank may be made of any suitable
. material, although it is better that the mate-

“'rial be a poor conductorﬂ to prevent the freed
gold and silver from being plated upon its
sades In the bottom of the tankis a bath 11

40 of qumksﬂvelgalthoucv'h other forms, as amal-
- gamated plates may be used, and the crushed_
- oreor pulp with which the tank is charged is

- kept stirred up by an agitator which ‘also

may be of any smta,ble construction. As

45 shownin the drawin gs, the agitator comprises

~a central vertical revoluble shaft 12 which
turns in suitable bearings and is arranged
~ within the tank, this sha,ft having radial

4

generated by the electric current and the

'eharn'ed with crushed ore or pulp, and mixed
with the pulp is some decomposing conduct-

current, will liberate, in a nascent state, a
' -chemlcal which is capable of re-acting on the

.decomposed by theeleetric curr ent to liberate

' dowuward The 11qu1d with which the tank 50.

s filled is adapted to connect with the posi- -
| tive pole of a battery, or other source of elec- -

tricity, and to this end the tank is lined with
caroon plates 15, or with similar plates of any
non-decomposable material, and the plates
are connected with the source of electrical
supply byawirea. The neﬂ"atn e pole of the

35

-ba,tteu connects by a wire ¢’ with the quick-

silver in the tank bottom, the wire being led
in through a suitable msnlator 16. The t‘wk
is pmvldea with a suitable cover 17 from.
which leads a pipe 18, and this is ad&pted to
connect with a sultable condenser so that the
vapors and gases from the tank, which are

o

'consequent decomp051t10n may be condensed

and used. - |
In carrying out the method, the tank is

ing chemical liquid or solution of some salt
stich-,_ for instance, as an aqueous solution of
cyanide of potassium, which at the time of
its decomposition by means of an electric

a 75

metals united with the gold or silver and is

capable of dissolving the precious metals -

themselves, the said solutlon being instantly . |
8o

the free gold and silver. When the tank is
charged as specified, the agitator is set in

'motlon and a strong current of electricity is
-passed through the pulp which is kept stirred,
as described, and the ores are 1ap1d1y_decom-

posed. The particles of silver and gold are
amalgamated with the quicksilver at the bot-
tom of the tank and are thus charged nega-

'twely with electricity, as the qmcksﬂvel is

connected with the negative pole of the bat- go
tery as specified. If they become stirred up

from the bottomn they are positively charged

by contact with the solution in the pulp and

are then thrown back to the quicksilver so
that the metal is all amalgamated aud the 95

quicksilver is not wasted.

By amalgamating metals nithe manner de-

blades 13 carr yma paddles 14 Whmh extend SGrlbed I overcome the loss due to the ﬂowa




.-.neﬂ“a,twe pole or plate of the tank or other |
_,form of pan or agitator.
- eurring inn the. solutlon &re appr ommatel& as
_'follows in case oxidized gold or silver ores:|
-~ aretreated; it being understood that the ox--
- ideis dlssolved in: the first place. -

5 (Ag or Au)

- hydrogen to form prussm acid,the main part .

25
. are, g

‘ering of the qmeksﬂver in the tank as the |
- neﬂ*atwe current keeps the pa,rtmles attl acted
- to the bottom of the tank.

- “lossof quicksilver due to the formatmn of cal- | :
" As soon as |t
any quicksilver salt is formed it is immedi-| -
- ately decomposed by means of the electric
- - current, and the quicksilver is forced to the

omel or other qmcksﬂver salt. -

14K CNH

+ 6 KHO =

u)-

_Fe,(OH)+

of Wthh ﬂ'oes oft as gas.

. .-._found at the negative pole; water, partlules

< latter being either pa,rtly in susnensmn or-

entlre]y 11:1 qolutlon 111 the Water

ELI IG U.S

I also avoid the

The reactwns OG-~

‘The cyanogen united |

i -2FeO-}-29, O*2HON—}—(AG~ or |
SR a | All) _l'" 2K4Fe (ON) 5—[“ 25H O

S (Ag or A .

,11H20—|—4H "The various U‘ELSGGHS produets

-9 CN?:;{--;GUI‘['ent thl?(}ucrh the pu1p
14KH. — S

- arepartly dissolved in the solution and partly |
*Sescape therefrom.

- at the negative. pole 3
- to the ﬂ'old or silver is -separated therefmm'_hf
by the electﬂe current and combines with

- of mineral matter and hy dromde Of iron, the | e

-

In amalwamatmw metals by th1s method all SRR
..the metals that are capable of being decom- o
:'Dose«d by means of an electric current from;{
an aqueous solution are saved, and at the
same time amalgamated Wlth the qmeksﬂver

‘Having thus descrlbed my invention, I @ =
claim as new, and deswe to secure bv Letters:_;z'_;_5_.;;_;-:__-:;:-__-__
’:_-Patent-—— S
1. The herein iescmbed method o_f____amal-_"_ > -
;’gamatmfr ores, which consists in reducing the G
-same to pulp, charging the latter intoa ves- =~
sel. and mixing it mth a solution of cyamde-_
of potassmm in the presenee of ferrous omde_,_ .
| providing an. amalgamating materlal in the

_._;fp051t1ve pole, substantially as set forth.
“The- p@t@ssmm collects |

40

45
~bottom of the vessel and passing an. electric -
and the amal ga,m—g:1;;_;:}-_;_5_{:..}:-_f_-:;;::'-'_:_ig
{ating matemal by connecting the latter with o
“the nega,tl ve pole and the solutlon wmﬂ th &
5o -

‘2. An electrolytie tank, pwvlded with elec-;:}--g’-i;f;;j_'__-_i--:.;;

.....

Wltqebseb'

.........
........

.............

.......

‘trodes secured to the sides thereof and insu--
Jated from the bottom of the tank in eombi-. = -
_.}fna,tmn with aﬂ'ttators adapted to move: close:’*'""‘"“'“"'
to the bottmn 01": the tank to amtate the nier-
“The final productb.;_':_!:-
gold or silver, and potassium; which are |

SU“JINER ROBINSQN _____
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