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. - Beitknownthat I, HENRY R. CASSEL a01t1-_'}
: -.-zen of the United States, residing at N ewYork_: .talns-an emalga,m-ﬁlter é.
o city, (Manhattan;) -county ‘and'State of -New |
5 York, have inventéd: certain new and useful
e ,.Improvements in Processesof Extracting Pre- |
- clous Metals by Eleetrmysm, of Whlch the fel-f;
:Iowmg is & specification. . - 5

- 'This-invention relates te an 1mpr0ved pro—rl |
I _-.-cess for extracting precious metals from ore- |
R pulp or sohitions by electr olyszs, the object.of
.. the invention being to ensure perfect, amelﬂ‘a-.-r |
T 'matlen and pree1p1tat10n of 'the metals.
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-:In the-accompanying drawings: Flgure 1 IS

P a vertical longitudinal sectional section of an |
'.apparatus for carrying my invention into. ef-;-g
'Fig. 2 is'a cross-section on line 22, Fig.

0 B Flg 3,.a plan:: Flg 4,-a detail of the mer—:

| _I B osed

e 30

-~ wood. that are arranged directly above the an-
- odes e.

.35
© - tom the pulp is raised and returned to-box
. dsoas to produce a continuous circulation.
. The means for returning the pulp to the box | t
- consists of a pipe &7, made of . iron, ‘earthen-|
‘ware, or any. smtable material, sald plpe.ex-
e f-:{_fltenchnﬂ' from the box.d to a pemt ahove bot-_'
_The lower, end of pipe. &* embraces

40

Ctom.o'.
~‘the’ nozzle & of. an air-blower @', by means of
- which. the pulp is fereed up through the plpe-_
;-_ibze,k into the box.. |

. cury- treugh, Fig. 5, a. lonmtudmal section of

_ a.modification of the pparatus, and Fig.
e -.e, sude VIBW Of & Ill{}dlﬁg

" Theletter a.r epresents an eleetrolyzmg tank' 1
S _'_.er cell having pointed bottom & with door.a®.
- The alternating cathodes & and ‘anodes ¢ are
| arranged in a.vertical position, the cathodes.
T -bemg removably-suspended within the ‘tank-

~_ and so;placed that. beth of their sides are ex-
RN Across the.- upper part of -tank @ ex- |
o tends an -ore- pulp or solution tank d, com--
mumeatmﬂ' with .a-humber of - perforeted :
‘launders or tmughs d, preferably- made of

ation of the pulp- llfte'"

upon the tapermcr bottom «'.

Inte the lowermost pomt of bottom a enters

e mercury—plpe &y tha,t fermc; part of ‘a; mer-
o cury air-lift. . The pipe:e:communicates with
AN jzl.,;_an uprlght plpe e y mtb the ]ower end ef whlch

B1is’

S - Through the openings of the laun- |
o ders uhe ore- pulp falls . throu gh tank ‘@ and |
From this bot- | and will then be retumed by elr-Jet nozzle & -
threugh pipes e ¢ into the pot ¢°, ‘and thence:

__throucrh filter ¢ and amd box eﬁ beck to thejf:.";' . !: ;e

T enters an zlr-3et nozzle &,

‘the mercury is purified by runnmcr through
dilute sulfuric acid. - The box ¢ R
|- by a number. of partitions ¢ havmg openings. . .

The plpe & dls- |
-,--chero'es at its upper end: mtoa pot &, that con- - .
Below sueh filter .
‘the pot-¢® communicates by plpe ¢ withone.
I"end: of an: mclmed acid-box &, w1th111 which ...
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“at opposite ends, thus: formmg a long sinuous -~

‘mercury to theacid.” The purified mercury. 1'-‘5-:.
-discharged . a,t the . opposite. end of- box' ¢~ . -
| through pipe ¢, having coek e, intoa number,{ L
“of connected perforeted iron troughs hars
renged d1rectlv above the- cathedes bl The; P
pipe ¢’ is always kept filled with 111.9,1'(3111'5r SO |
-as to. retam the sulfuric acid in ‘the box, or
-the pipe may be arranged in-the form of an’
‘In order-.to effect a thor-:
~ough- amalgamatmn of : the cathodes: with-a
:;11m1ted quantity of mercury, the perferetlens;. B
in the troughs ¢ are set at a considerable = -
-| distance . apart and’ the troughs are made o
“horizontally slidable overthe eathodes, sothat
-they act somewhat like a movable Sprmkler LT
‘The means for imparting a horizontal recip-:

-inverted siphon.

troughs by pitman 7',

~course that; insures thorough exposure of the .

‘rocating movement to the troughs are shown =~

to consist.of an . eecentrle S connected to the. -

The troughsare pro- -~
vided with rails fz tr evelmo* onoverheadpul- .
leys. % that are suspended from: supperts.‘ L

| leys ,

By the means described the mercury will
| ;_thus be discharged from the troughs ¢’ over
‘the cathodes to amalgamate them thoreughly;

: To 1nSure 'a, perfect a,mel ematmn ef the'i"-':--'f LT
‘cathodes and prevent themercury fromreach- -
‘ing the anodes, I flank each of the - cathodes_

9'D
‘by a number of slats or deflectors’ g, thatare -

_j;'-melmed from top to bettom toward: the cath-

) ---

of amalgam

‘odes :and approach the same -at thelr lower. = .
| ends.to Wlthm about half an inch. |
flectors-serve. to: eontmuously throw the mer-: R
‘eury -as it. rebounds from the cathode back =~ -
“upon the’ same and effecta repld aeeumuletwnj__;;.j. R

The deﬂeeters co:nsmtute 111 et- AT

The de— L
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fect, an open chamber around the;l cathodes
that confines the mercury to the same.

upper end each deflector is provided with a
downwardly-inclined guard ¢, by means of
which the stream of descending pulp is di-

verted toward the anodes. Jointly the de- |
flectors and guards g ¢’ form a number of In-

- verted-V-shaped open partitions between the

R e _
ductive material. |

‘anodes and- cathodes. The guards g ¢’ are
or other non-con-

preferably made of wood

In carrying out my invention by means of

 the above apparatus I proceed as follows:

.20

" and is thus kept in circulation. - As the pulp
“descends through the tank it is directed to-
- ward the anodes by the guards g'.
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hydrates by the water, a certain percentage
‘remains in the mercury, thus impairing and
- retarding its amalgamating quality. To. pu-

40

The mercury is introduced into tank « in suf-

ficient qyantity to constantly cover the lower
~ portion of the converging bottom. The pul-
verized ore is converted into a pulp, prefer-

ably in an agitating vat, and is mixed with a
solvent, such ascyanid of potassium. 1f neces-
sary, chlorid of sodium or another salt may

be added to render the pulp more conductive.
The pulp thus prepgred is run into a tank «
and is through pipe & carried into box & by | _ _ .
' finely-divided gold is dissolved and precipi-

means of air-jet pipe ¢°. From box & the

“pulp flows into the launders.d’ and falls thence

upon the anodes ¢ and between the electrodes,

_ _ _ The air-
jet & will lift the mercury through pipe ¢ into

pot ¢, within which the coarse amalgamisre-
tained by filter ¢/, This amalgam is removed
from time to time, while the filtered mercury |
passes through pipe ¢* into box ¢. During

electrolysis the mercury takes up some lime,
sodium, and other alkaline bases contained in

the, ore and solution. While a portion of

the bases is immediately decomposed into

- rify the mercury and neutralize the alkalies

contained in the amalgam, I pour into box ¢°

dilute sulfuric acid. The zigzag partitions ¢'.
will cause the mercury to traverse the entire
length of the tortuous passage, thusexposing it’

thoroughly to the action of the acid. Through
the cock ¢’ the purified mercury enters the per-

them be evenly discharged over the cathodes.

and also upon their thorough amalgamation.

.55 _
~ precipitation. Itisdifficult, however, to keep
vertical cathodes well amalgamated, as the |}

By using vertical cathodes both sides are ren- |
dered active and exposed to amalgamation and

 mercury has a tendency to run unevenly along

- an upright plate, and when meeting the slight--
“est obstruction, such as precipitated hydrates,

it will rebound or jump off into the moving
pulp. As the mercury thereby comes into

contact with the anodes it is partly dissolved

'and loss 'en_sue’s.' To obtain perfect amalga-

Atits

- forated reciprocating troughs ¢° and will by -
50,

- " Of course the effective precipitation of the
metals depends upon the area.of the cathodes

740,848

mation and also prevent the mercury from

reaching the anodes, I have provided the de-

flectors ¢ and guards ¢g'. The deflectors g

throw the detached mercury continuously back

against- both sides of the cathodes, while the
stream of the descending pulp is by the guards
directed toward the anodes. As the amalgam
forms -more readily at the points where the

mercury impingesagainst the cathade, the con-

stant throwing back of the mercury will cause
a rapid accumulation of the amalgam. The
pulp. around the cathodes being, moreover,

‘kept by the guards in a more quiescent state
‘than at the anodes, the accumulated amalgam
‘is not exposed to the scouring action of the

circulating pulp, and thus the amalgam re-
mains undisturbed on the cathodes until re-
moved. Thestream of constantly-falling pulp

being diverted to the dnodes, the particles of
‘gold are brought into intimate contact with
the same and are rapidly dissolved. The

coarser particles of gold are immediately amal-
camated and are retained by the filter ¢’. The
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tated upon the cathodes as an amalgam, which

gradually accumulates on both sides and all
over the plates. This amalgam is from time
to time removed and collected in the usual

manner. When the pulp and solution show
by test that the values have been extracted

and precipitated, the door ¢’ is opened and the
contents are discharged. o

In Fig. 5 the pointed bottom «’ is replaced
by a sloping bottom &’ At its lowest end
there is arranged above bottom ¢° and adjoin-

-ing tank @ a pulp-chamber o', which is sepa-

rated from tank ¢ by an open perforated par-

tition ¢°. The pulp flows from tank @ into

chamber ¢ through and below partition ¢’ and
is thence raised to box d by pipe d° and nozzle

4

d® in the manner above described. .

In Fig. 6 the air-jet nozzle " is replaced by
a centrifugal pump ¢, while the pipe d° is ar-
ranged along the outer side of tank « in lieu
of being arranged within the same.
What I claim is— o

| 1. A step in the process of extracting pre-

cious metals by electrolysis, which consists 1n
lifting the pulp by an air-jet, distributing the
same between the electrodes, and simultane-
ously amalgamating the cathodes, substan-
tially as specified. o

9. A stepin the process of extracting pre-

cious metals by electrolysis, which consistsin |
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simultaneously lifting the pulp and mercury -

by air-jets, distributing the pulp between the
electrodes, and simultaneously amalgamating
the cathodes, substantially as specified.

- 8. A step in the process of extracting pre-

| cious metals by electrolysis, which consists in

amalgamating a vertical cathode and deflect-
ing the rebounding mercury back upon said
cathode, substantially as specified.

4. A step in the process of extracting pre-
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cious metals by electro]ysls, which. consusts in

amalgamating a vertical cathode, and succes-

‘sively deflecting the rebounding mercury back
upon Said cathode, substantially as speclﬁed |
5. A stepin the process of extracting pre-
cious metals by electrolysis, which conmsts in
- amalgamating a vertical cathode, and succes-

- sively deflecting the r@boundmg mercury to-

- ward the cathode substantially as specified.
~clous metals by electrolysis, which consistsin |
als by electrolysis, which consists in circulat-

6. A step in the process of extracting pre-

~ amalgamating a vertical cathode, successively

- deflecting the rebounding mercury toward

~ the cathode, and simultaneously diverting the_
pulp toward the anodﬂ, substantmlly as specl-*
. A step in the pmcess of extractmtr pre-—[

cious metals by electrolysis, which con51sts N

' ‘amalgamating the cathode, and subjecting the
mercury to the purifying and neutrahzmg ac- |-

~ tion of an acid, substantially as specified.

- 8. A step in ‘the process of extracting pre- |

cmus metals by electrolysis, which consists

- :..'25

in amalgamating the cathode, collecting the o
coarse ama.lgam, subjectmg the mercury to

_the purifying and neutrahzmg actlon of an
| acid, and distributing the mercury over the
_cathode, substantially as specified.

- 9. The process of extracting precious met-
30

als by electrolysm which consists in circulat-

ing the pulp between vertical electrodes,amal-
gamating a vertical cathode, SIICCBSSIVelj' de-
flecting the rebounding mercury back upon
| said cathode, and returmng the mercury to
‘the cathode, substantlally as spemﬁed |

10. The process of extracting precious met-

Ing the pulp between vertical electrodes, amal-
‘gamating a vertical cathode, successwelv de-

flecting the reboundlng mercﬂry back upon

'sald cathode, removing the amalgam, neutral-
1zing the alkali in the mercury, and returning -
the mercury to the cathode, substantlally as
il Spemﬁed -

Signed by me at New. York mt (Manhat-

f _ tan, ) New York, thls 24th day of October 1902.

'HENRY R. CASS‘J’EL
Wltnesses

- F.ov. BRIESEN ..
EDWARD RAY BRI

B |
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