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APPARATUS FOR E,XTRAQT-ING.“ PRECIOUS --.-MEfALs BY E_LE-CTHOLYSIS.

do all whomf A7 ma&y CONCETTL:

" Beitknown that I, Hexry R. (JASSILIL ) 01131—.
zen of the United States residing at New York

No. '749,844,

Patented January 19, 1904.

"UNITED STATES PATENT OFFICE.

 HENRY R. CASSEL, OF NEW YORK, N. Y.

SPECIFICATION formmg part ef Letters Pa,tent No 749 844 da.ted J a,nua.ry 19 1904

Applmetwn filed OGteber 20, 1902 Serml No. 128 7170,

(Nu model.)

city, (Manhattan,) county and State of New

York, have invented a new and Improved Ap-

par etus for Extracting Precious Metals by

Electrolysis, of Wthh the tollowmﬂ' 18 a specl-_

- fication.

| 10

This invention r elates to an lﬂlpl oved appa-

ratus for extracting precious metals from ore

 pulp or solutions by electmlyele, the object of
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the invention being to insure pertect amalcra—--

mation and precipitation of the metals.

In the accompanying drawings, Flo‘me 1is
a vertical longitudinal section of my 1mpr0ved-

apparatus. Fw' 9 1s a cross-section on line

2 2, Fig. 1; Fw' 3. a plan; Fig. 4, a detall

of the mercury-m 0110'11, Fig. b5, alono’ltudmal
section of a modification oi the apparatus,
and Fig. 6 is a side view of a modl cation of
the pulp-htter .. -

The letter a represents an electrolymno* tank
or.cell having pointed bottom ¢’ with door «”.

The alternating cathodes & and anodes ¢ are,,_

arranged in a vertical position, the cathodes

.bemcr removably suspended within the tank
“and so placed that both of their sides are ex-

posed. Across the upper part of tank ¢ ex-
tends an ore pulp or solution tank ¢, com-
municating with anumber of perfor ated laun-
ders or troucrhs d', preferably made of wood,

that are arr anwed dlrectly above the anodes ¢.

Through the openings of the launders the ore-
pulp falls throu oh tank ¢ and upon. the taper-
ing bottom a'. F1 om this bottom the pulpis

raised and returned to box d, so as to produce
The means for re-
turning the pulp to the box consist of a pipe

a continuous circulation.

&, made of iron, earthenware, or any suitable
materla’l said pipe extendmg from the box
to a point above bottom ¢'. The lower end
of pipe d® embraces the nozzle d° of an air-
blower &', by means of which the pulp 1is

- forced up through the pipe back into the box.

Into the lowermost point of bottoma' enters
a mercury-pipe ¢, that forms part of a mer-
cury air-lift. The pipe ¢ communicates with
an upright pipe ¢, into the lower end of whlch
enters an air-jet nozzle ¢. The plpe ¢ dis-
charges at 1ts uppel end mto a pot ¢, that con-

- tams an amalﬁ'am—ﬁlter &,

confines the meércury to the same.

end ot an mclmed acid-box &,
the mercury is purified by mnmnﬂ' through
dilute sulfuric acid. = The box ¢ is traver sed
by a number of par t1t10ns ', having openings
at opposite ends, thus for mmg a lonﬂ’ sinuous
course that insures thorough exposure of the -
mercury to the acid. The purified mercury
1s discharged -at the opposite end of box ¢

through pipe ¢, having cock ¢’, into a num-
ber ot connected perforated iron troughs ¢
arr ana'ed directly above the-cathodes b.

The
pipe ¢’ is always kept filled with mer cury, Soas

‘to retain the sulfuric a(:ld in the box, or the
pipe may be arranged in the form of an in-

verted siphon. "In "order to effect a thorough
amalgamation of the cathodes with a limited

| quantlty of mercury, the perforations in the
troughs ¢ are set at a considerable distance
_&p&lt and the troughs are made horizontally

slidable .over the cethodes so that they act
somewhat like a mova,ble sprinkler. The
means for imparting a horizontal reciprocat-
ing movement to the troughs are shown to
consist of -an eccentric a2 connected to the
troughs by pitman #'. = The troughs are pro-
vided with rails 7, travelmﬂ' on overhead pul-
leys °, that are suspended from supports 7.

By the means described the mercur "y will thus 8o
be discharged from the troughs ¢ |

cathodes to amalgamate them t1101 oughly end
will then be returned by an-;;et nozzle ¢
through pipes X / into the pot ¢ and thence

Below su'ch'ﬁltef
‘the pot ¢ communicates bv plpe ¢ with one
Wlth in which
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throuo*h filter ¢ and acid- box e back to the 85

troug G'hs |
Toinsurea perfectamalg ﬂ'amatlon of the cath-

odes’ and prevent the mercury from reach-

ing the anodes, I flank each of the cathodes

by a number of slats or deflectors g, that are 9o

mchned from top to bottom toward the cath-

odes and approach the same at their lower
ends to within about half an inch.
flectors serve to continuously throw the mer-
‘cury as it rebounds from the cathode back 95

The de-

upon the same and effecta rapid accumulation

of amalgam. The deflectors constitute, in ef-

fect,an open chamber around the cathodes that
At 1ts up-

per end each deflectoris provided with a down-
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- 1nto tank @ in sufficient quantity to constantly .
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wardly-inclined guard ¢’, by means of which

the stream of descending pulp is diverted to-
ward the anodes. Jointly the deflectors and

guards ¢ ¢ form a number of inverted V-

shaped open partitions between the anodes and
cathodes.

made of wood or other non-conductive mate-
rial. |

My improved apparatus is used in the fol-

lowing manner: The mercury is introduced

cover the lower portion of the converging bot-
tom. The pulverized ore is converted into a
ﬂpulp, preferably in an agitating-vat, and is

‘mixed with a solvent, such as cyanid of po--

tassium. If necessary, chlorid of sodium or
another salt may be added to render the pulp
more conductive. The pulp thus prepared is
run into tank ¢ and is through pipe @ car-

> ried into box ¢ by means of -air-jet pipe @°.

From box & the pulp flows into the launders
" and falls thence upon the anodes ¢ and be-
tween the electrodes, and is thus kept in cir-
culation. " As the pulp descends through the
tank 1t 1s directed toward the anodes by the

guards ¢'.- Theair-jet ¢ will lift the mercury

through pipe ¢ into pot ¢°, within which
the coarse amalgam is retained by filter ¢
This amalgam is removed from time to time,

‘while the filtered mercury passes through pipe

¢ into box ¢". During electrolysis the mer-

- cury takes up some lime, sodium, and other
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alkaline bases contained in the ore and solu-
tion. While a portion of the bases is imme-
diately decomposed into hydrates by the wa-
ter, a certain percentage remains in the mer-
cury, thus impairing and retarding its amal-
gamating quality. To purify the mercury
and neutralize the alkalies contained in the
an}zi,]gam, 1 pour into box ¢’ dilute sulfuric
acld.
mercury to traverse the entire length of the
tortuous passage, thus exposing it thoroughly
to the action of the acid. Through the cock
¢’ the purified mercury enters the perforated
reciprocating troughs ¢° and will by them be
evenly discharged over the cathodes. Of
course the effective precipitation of the metals
dependsupon the area of the cathodes and also
upon their thorough amalgamation. Byusing
vertical cathodesboth sides are rendered active
and exposed to amalgamation and precipita-
tion. Itisdifficult, however, to keep vertical
cathodes well amalgamated, as the mercury has
a tendency to run unevenly along an upright
plate and when meeting the slightest obstruc-

tion, such as precipitated hydrates. it will re-
bound or jump offinto the moving pulp. Asthe

B mercury thereby comes into contact with the

60

anodesitis partly dissolved and lossensues. To

obtain perfect amalgamation and also prevent
the mercury from reaching the anodes, I have
provided the deflectors ¢ and guards ¢’. The
deflectors ¢ throw the detached mercury con-
tinuously back against both sides of the cath-

749,844

The guards g ¢ are preferably

by a sloping bottom &’ '
there is arranged above bottom ¢’ and adjoin-

The zigzag partitions ¢ will cause the |

| ode, while the stream of the descending pulp

1s by the guards directed. toward the anodes.
As the amalgam forms more readily at the

points where the mercury impinges against

the cathode, the constant throwing back of the

mercury will cause a rapid accumulation of
the amalgam. Thepulp around the cathodes

being, moreover, kept by the guardsin a more
quiescent state than at the anodes, the accu-

mulated amalgam is not exposed to the scour--

ing action ot the circulating pulp, and thus
the amalgam remains undisturbed on the cath-
odesuntilremoved. Thestream of constantly-
falling pulp being diverted to the anodes, the
particles of gold are brought into intimate
contact with the same and are rapidly dis-
solved. The coarser particles of gold are im-
mediately amalgamated and are retained by
the filter ¢'. The finely-divided gold is dis-
solved and precipitated upon the cathodes asan
amalgam, which gradually accumulates on both
sicles and all over the plates. This amalgam
1s from time to time removed and collected in
the usual manner. When the pulp and solu-
tion show by test that the values have been ex-
tracted and precipitated, the door ¢° is opened
and the contents are discharged.

In Fig. 5 the pointed bottom & is replaced
At its lowest end

ing tank @ a pulp-chamber «*, which is sepa-
rated from tank @ by an open perforated par-
tition ¢’. The pulp flows from tank ¢ into
chamber ¢ through and below partition «” and
1s thence raised to box d by pipe ¢° and nozzle

@’ 1In manner above described.

~In Fig. 6 the air-jet nozzle &’ is replaced by

a centrifugal pump 2, while the pipe d” is ar-

ranged along the outer side of tank « in lieu
of being arranged within the same.

“What I claim 15— |

‘1. An apparatus for the extraction of pre-
clous metals by electrolysis provided with a
tank, vertical electrodes, a distributing pulp-
box, a mercury-pot in the upper part of the
tank, a perforated movable mercury-trough,
and means for lifting the pulp and mercury into
sald distributing-box and pot respectively,
substantially as specified.

2. An apparatus for the extraction of pre-
cious metals by electrolysis provided with a
tank, vertical electrodes, a pulp-box, a commu-
nicating perforated launder above each anode,
and an air-jet for raising the pulp from the
bottom of the tank into said box, substantially
as specified.

3. An apparatus for extracting preclous
metals by electrolysis, provided with a tank,
vertical electrodes, an elevated mercury-pot, a
communicating perforated movable mercury-
trough and an air-jet for raising the mercury

from the bottom of the tank into said pot, sub-

stantially as specified. .
4. An apparatus for extracting precious

‘metals by electrolysis, provided with a tank
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having an inclined bottom,vertical electrodes | metals by electrolysis, provided with vertical 4o
within the tank, an elevated. pulp-box, com- | electrodes, surrounding guards, means for cir-

municating distributing-launders, an elevated | culating the mercury, means . for separating
mercury - pot, a communicating perforated | the mercury from the cathode, and deflectors
s movable trough, and means for returning the | flanking the cathode, substantially asspecified.

pulp and mercury from said inclined bottom | ~ 11. An apparatus for extracting precious 4 5
to the box and pot respectively, substantially | metals by electrolysis, provided with a vertical
as specified. - cathode, and with a series of inclined mercury-

| 5. An apparatus for extracting precious | deflectors at the side of the cathode, substan-
1o metals by electrolysis, provided with a tank, | tially as specified. I -
vertical electrodes, an elevated pulp-box, and 12. An apparatus for extracting precious 50
a perforated launder above each anode that | metalsby electrolysis, provided with a vertical
communicates with said box, substantially as | cathode and a series of mercury-deflectors at
specified. . L .| the side of the cathode, said deflectors being
15 6. An apparatus for extracting precious inclined toward the cathode from top to bot-
metals by electrolysis, provided with a tank, | tom and approaching the same at their lower 55
inclosed electrodes, and a perforated movable | ends, substantially as specified. _ -
mercury-trough that extends over the cathode, | 13. An apparatus for extracting precious
substantially as specified. | metals by electrolysis, provided with a vertical -
20 7. An apparatus for extracting precious cathode, inclined mercury -deflectors at the
metals by electrolysis, provided with a tank, | side of the cathode, and pulp-guards projecting 6o
inclosed electrodes, a perforated mercury- | from the deflectors, substantially as specified.

trough extending over the cathode, and means |  14. An apparatus for extracting precious
for imparting a reciprocating movement to | metals by electrolysis, comprising a tank, 1n-
S said trough, substantially as specified. = | closed vertical electrodes, mercury-deflectors

8. An apparatus for extracting precious | and pulp-guards at the sides of the cathode, 65
metals by electrolysis, provided with a tank, | an elevated pulp-box, communicating perto-
“vertical electrodes, a box having a number of | rated launders, means for lifting the pulp into
open transverse partitions, means for admit- said box, an elevated mercury-pot, communi-

30 ting mercury to one end of said box, and | cating slidable perforated troughs, and means -

 means for discharging mercury fromthe other. for lifting the mercury into said pot, substan- 70
end of the box, substantially as specified. | tially as specified. = | I
9. An. apparatus for extracting precious | Signed by me at New York city, (Manhat-
metals lbylelectr{)lysis, provided with a tank, tan,) New York, this 24th day of October, 1902.

35 vertical electrodes, a mercury-pot, an in- . I N P (VA |
closed filter, a communicating acid-box, and - HENRY R..CASSEL.
transverse open partitions within said box, | Witnesses: |
substantially as specified. - . - F. v. BRIESEN,

10. An apparatus for 'tgxtracting pre_Cidus LI Epwarp Ray.
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