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To all whom it may concern: _
Be it known that we, LOUIS PELATAN, a

citizen of the Republic of France, and a resi-

dent of Paris, in the Department of the Seine,
France, and FABRIZIO CLERICI, & subject ot
the King of Italy, and a resident of Milan,
Italy, have invented a new and useful Im-
provement in Electrolytic Processes of Ob-

taining Precious Metals, of which the follow-

ing is a specification.
Our invention has for its object to provide

a means for effecting the direct extraction of

the precious metals, such as gold and silver,
from their minerals or from any other mate-
rials containing them. In this process the
minerals or other materials which contain the
precious metals are pulverized and mixed
with a solvent in the same vat in which the
metals areseparated by means of a eurrent of
electricity and retained by mercury cathode.
The solvent used is that which is best suited
to the nature of the materials to be treated,
those preferably employed being alkaline
cyanides or chlorine, but any other suitable
chemical agent may be used. The conduc-
tivity of the bath is insured by mixing with
the electrolyte an alkaline salt, preferably
chloride of sodium. Our invention, how-
ever, does not relate especially to these points
which we have already described in our prior

patents and which we only refer to here in

order that our present invention may be bet-
ter understood. L |
Our said invention consists in an electro-

llytic vat constructed for facilitating the re-

actions required by a particular arrangement
of anodes and cathodes and by the manner in
which the liquids are keptin circulation dur-
ing the electrolytic action. |

In order that our invention may be readily
understood we will describeit with reference

to the accompanying drawings, 1n whieh—

Figure 1 is an elevation, partly in vertical
section, of the electrolytic vat.

which the anodes are set in motion in order
to secure the continuous agitation ot the elec-
trolyte. Fig. 3 is a transverse section show-

ing modification of the apparatus in which

the circulation of the electrolyte is caused to
take place around fixed electrodes by the ac-

packed through the wall of the vat.

circulation-pumps enters the vat.

plates.

Fig. 2 18 a
transverse section showing the means by

tion of centrifugal pumps. Fig. 4 is a plan
view of the vat, showing the different parts

thereof in which the two devices for causing

the circulation of the liquids being treated
electrically are arranged alternately. Kig.5
is a detail section showing one of the rotat-
ing anodes and the means by which it 1is
Fig. 6
is a section taken on the line « b, Kig. 3,
showing the connection of an agitating-an-
ode with its motor-shaft. ¥igs.7 and Sshow

in section and end view the means by which

the liquid forced under the pressure of the
Ifig. 9 1s
a longitudinal vertical section of a vat, show-
ing cathodes of mercury and amalgamated

The vat 1 is preferably raised from the
oround so as to facilitate the withdrawal ot
the liquids therefrom and may be made of
any suitable material. The ends of the hori-

zontal shafts 2 rest on bearings 3 fixed in the

walls of the vat at a certain uniform distance
from the bottom thereof and support metal
cylinders 4 provided with agitators 5. These
cylinders are mounted preferably in sets.
They are shown in sets of four, for example,
in Figs. 1and 4 of the drawings, and between
the sets are two plates 6, Fig. 1, mounted on
supports 7 fixed or not in the masonry of the
vat'1l.  The shafts 2, the cylinder 4 and the
plates 6 are formed of or are coated with a
suitable metal—such as iron, steel, platinum
or any other analogous metal—the cylinder
and the plates being employed as anodes,
while mercury or amalgamated plates or
other suitable metallic plates, arranged, as
hereinafter deseribed, at the bottom of the
vat, act as cathodes. The anodes which we
employ by preference are made of cast-iron.
" The walls and the bottom of the apparatus
are usually provided with an insulating lin-
ing of cement, ebonite or other like material,
as shown at 8 in Figs. 1 and 2. When the
vat is constructed of brickwork or the like,
a lining of cement is preferable. The bot-
tom of the vat is provided with dips or de-
pressions 8* arranged horizontally, each dip
extending across the whole breadth of the
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depressions which are separated from each
other by low partitions or sills 9, formed of
cement.
ployed, which is in most cases preferable,
they are formed by plates covered with mer-
cury fixed at the bottom of each depression.
If desired, the mercury may be spread right
over the bottom of the vat, in which case,
however, we should recommend that floating
plates of amalgamated copper be arranged on
the surface of the mercury, as shown at 10* in
Ifig. 3. Suitable orifices for the discharge of
the contents of the apparatus are arranged in
the vat. | | |
- ‘I'he horizontal shafts 2 may be rotated by
any suitable means, those which we have
shown consisting of a horizontal shaft 12
arranged near the outer face of one of the
side walls and provided with beveled wheels
15, gearing with beveled wheels 14, fixed on
the ends of the said shafts 2 which project
through the side wall. The shafts 2 and the
plates 6 are connected by means of a conduec-
tor 15 to one of the poles, say the positive
pole, of a generator of electricity, such as a
dynamo, a suitable generator being shown
conventionally at G in Figs. 2and 3. Another
concluctor 16 connects the other pole—that is,
the negative pole—of the generator to the mer-
cury cathodes. | |

The distance between the plates and the eyl-
inders forming the anodes on the one hand
and the bottom of the vat where the cathodes
are fixed on the other hand should be such as
to render short-circuiting impossible, which
1£ 1t took place would prevent the satisfactory
working of the apparatus.

In the arrangement shown the agitation is
effected by means of the anode-cylinders pro-
vided with agitating-arms 5, the said arms be-
ing made of wood orany othersuitable insulat-
ing material. The agitators on the adjacent
cylinders are arranged to alternate with each
other, asshown clearlyin Fig. 4, so astosceure
the proper agitation of the material under
freatment. If this precaution were neglected
the material under treatment would aceumu-
late on the bottom of the vat, which, cover-

ing the cathodes, would obstruct the current
of electricity and so prevent the proper elec-

trolytic action. The cylinders constituting
the anodes may be all rotated in the same di-
rection orin opposite directions to each other.

Another means of agitation which may he
employed in combination with that we have
described consists in the employment of
powerful Iiquid or gaseous currents. For
this purpose a centrifugal pump 17 is pro-
vided. A pipe 22 passes from the pump into
the vat and dips into the liquid contained
therein. The pipe 11 of the said pump 17
communicates with several small pipes 112, by
which the liquid is forced back into the vat,
four of said small pipes being shown in the
drawings, each fitted with an outlet-nozzle 11.
1T'hese outlet-nozzles open into the vat beneath

When mercury cathodes are em-

551,648

the anode-plates 0, so as to insure the perfect
agitation of the material heing treated.

The pump may be operated by a belt 21
passing over a pulley keyed upon the shaft
12. By this means the mass of liquid con-
tained in the vat is drawn into the pump 17
by the pipe 22 and forced through the said
vats by way of the pipes11* and the nozzles 18.
Lhe jets of liquid from these nozzles produce
a thorough agitation and stirring through the
whole liquid, insuring a perfeet mixing of
the materials and preventing them being de-
posited. In order to obtain a good effect
from the jet of the liquid a rod 19 having a
spiral rib or feather 19* is mounted by means
of a center pin 20 in each nozzle 18. (Sec
Fig. 7.) The pipe 22 terminates in a rose 23,
S0 as to intercept matter likely to clog the
pump.

The action of the pumps may be so ar-
anged that the anode-plates 6, Fig. 4, may
be joined and rest at one end on the vat, while
leaving at the other end of the said vat a
space for the circulation of the liquids. The
liquid will then be drawn in by the suction-
pipe 22 of the pump and will circulate through
the vat 1n the direction shown by the arrows
in Fig. 3 and at the left hand of Fig. 4+—that
18 to say, the liquid will be withdrawn from
the vat at the upper part thercof and will be
forced in by the nozzles 18 hbeneath the anodes
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0. The liquid will thus be continually dis- -

placed from below Dbetween the two elec-
trodes, and flowing around the ends of the
anode-plates 6* will pass over their upper
faces back to the pipe 23. The anode-plates
may also be disposed as shown at 6*, Fig. 4,
in which an easy passage is left for the liguid
between the adjacent sides of two plates as
well as at their ends. In this case a sort of
eddy or whirlpool will he imparted to the
liquid instead of the regular circulation we
have described with reference to the plates
shown at 6* in Fig. 4.

We have shown in the drawings one pump
employed for each pair of anode-plates and
feeding four distributing pipes or nozzles 18;
but we do not limit ourselves to the nature
of the injection apparatus, which may be of

‘any suitable kind, nor to the number of noz-

zles employed, or to their general arrange-

ment, operation or mechanism for working

them. The pump 17, for example, may he

replaced by any other arrangement forinject-

ing a liquid under pressure through the pipes
or nozzles 18; or in place of the pump 17 we
may employ a ventilator or fan or a com-
pressed-air apparatus and force through the
vat air or other suitable gas under pressure
50 as to produce the required agitation.

The operation of the apparatus is as fol-
lows: The auriferous and argentiferous ma-
terials are introduced into the vat for which
the mercury cathodes have been already pre-
pared, as hereinbefore described. Theneces-

sary solvent—forexample, alkaline eyanide—
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is then added to the ligquid, and sodium chlo-
ride or common salt is added for insuring the
conduectivity of the electrolyte. Thecyanide
solutions used are very diluted and as a rule
their strength does not exceed three parts of
cyanide for a thousand parts of water. The
beveled gears 13are then caused, through the

the anodes 4, having agitators 5, and the cen-
trifugal pumps 17 are also putinto operation.
The contents of the vats are thus thoroughly
stirred up and a current of electricity 'is
passed through by means of the conductors
15 16. 'When it-has been proved by the ex-
amination of test portions removed from the
vat that the electrical action is completed the
said vatis emptied. The preciousmetals will
then be found deposited on the mercury
cathodes and may be then separated from this
metal by the means usually employed.
vat may then be prepared for a fresh opera-
tlon. - |

Each of the bearings 3 in the wall of the
vat is provided with a stuffing-box 25, and.a
oland 26 enters said box and surrounds the
outer portion of the shaft 2, bolts 27 being
provided to draw the gland into the box and

compress the stuffing. The end of the shaft

2, which projects from the inner end of the
bearing 3, is squared and lies in a rectangu-
lar box 28 on the end of the cylinder4. This

~ box is open on one gide, as shown in Iig. 6,

35

40

to permit the insertion and removal of the

squared end of the shaft 2, whieh is perma-
nently fastened by a bolt 29, passing through
the square end of the shaft and through two
sides of the box 23. |

The contents of the tank may be drawn of
by means of pipes. 50.
and 3.)

Having now particularly described and as-
certained the nature of our said invention and

i

(Shown in Figs. 2

in what manner the same is to be performed,

- we declare that what we claim 18—

1. In an apparatus for the extraction of
precious metals by direect electrolytic action,
the combination with an electrolytic vathav-
ing cathodes arranged in its bottom, of a

- series of cylindrical anodes arrangedin groups

50

55
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above and at a suitable distance from the

~cathodes, anode-plates arranged between and

alternating with said groups, means for re-
volving the cylindrical anodes simultane-
ously, and a generator of electricity having
its poles connected to the anode cylindersand
plates and to the cathodes, respectively, sub-
stantially as described. : '

2. In an apparatus for the extraction of

precious metals by direct electrolytic action,

the combination with an electrolytic vat hav-
ing cathodes atits bottom, of a series of anode
cylinders arranged in groups above the
cathodes and provided with agitators, anode
plates arranged horizontally above and alter-
nating with said groups, a generator of elec-
tricity havingits poles connected to the anode

The

oo

cylinders and plates and to the cathodes, re-
spectively, means for revolving the anode
cylinders simultaneously, and a force-pump
having pipes communicating with the vat

above and below the anode-plates, by whicha

constant circulation and agitation of the elec-
trolyte is maintained, substantially as de-
scribed.

3. In an apparatus for the extraction of
precious metals by direct electrolytic action,
the combination with an electrolytic vat hav-
ing a series of transverse depressions In 1ts
bottom, of cathodes arranged in said depres-
sions and consisting of mercury and amal-
gamated plates, a series of anode-plates ar-
ranged above and at a suitable distance from
said cathodes,a series of anode cylinders alter-
nating with said plates, the eylinders being
provided with agitators, means for rotating
said eylinders, and a force-pump having its
suction pipe entering the vatabove the anode-
plates and communicating with injection
pipes which discharge below said anode-
plates, substantially as described.

4. In an apparatus for the extraction of
precious metals by direct electrolytic action,
the combination with an electrolytic vat hav-
ing a series of fransverse dips, or depres-
sions, in its bottom to receive mercury cath-

odes, of a series of groups of anode-cylinders
and anode-plates alternating with the groups

of eylinders, means for rotating the anode-
cylinders which are provided with agitators
of insulating material, a generator of elec-
tricity having its poles connected with said
anode-cylinders and plates and to the mer-
cury cathodes, respectively, and force-pumps

having injection pipes to discharge beneath

the cathode plates and a suction pipe having
its mouth above said plates, substantially as
described. | . |

5. In an apparatus for the extraction of
precious metals by direct electrolytic action,
the combination with an electrolytic vat hav-

ing cathodes arranged at its bottom, of anode-

cylinders arranged above the said cathodes,
anode-plates alternating with said cylinders,
a generator of electricity having its poles con-
nected to said anode cylinders and plates and

to the cathodes, means for rotating the anode-

cylinders which are provided with agitators,
a force-pump having injection pipes to dis-
charge beneath the anode-plates and cylin-
ders, said pipes being provided at or near

their mouths with interior, concentric rods

having spiral ribs, or feathers, and suction

| pipes having their open ends arranged above

the anode-plates, substantially as described.

In testimony whereof we have signed this
specification in the presence of two subsecrib-
ing witnesses.

LOUIS PELATAN.,
FABRIZIO CLERICI.

Witnesses:
Y. TRUE,
GEORGES DELANY.
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