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To all. wlwm it may concern:

- Be it known that' I, CONRAD WIEGAND, of
Vlrgmla City, Storey eounty, Nevada, have in-
vented an Improved. Method or Process for
Separating Metals, or the amalgams of metals;
from each other; and I hereby declare the fol-
lowing description, with reference to accom-

panyiing drawings, to be sufficient to enable any |

person skilled in-the art to which it most nearly
appertains to understand and use my said in-
vention, and to avoid an unwitting invasion
or infringément of my rights therein or there:
unto appertaining:

. The method herein: described is necessarily
acomplementof an allied or somewhat similar
process for the mercurial separation of silver
from- other metals, for which process Letters
Patent No. 145,265 were.issued by the United
States to me December 2, 1873, and reissued
as§ 5,934, June 23, 1874, That Pproeess can
searcely ‘be successfu]ly operated without a
simulfaneous action or conduct of the process
herein ‘deseribed; nor can either process be
plainly described without the use of so many
terms and phrases which are similar that a

description of either process must be compared'

¢losely - with ‘that of the other to mote the
differences. In like manner, the apparatus
herein described embraces among novelties
certain features.which have been- descmbed. in
the above-recited patent and.reissue; or in
Letters Patent of the United States issued to
me October 11, 1875; and numbered 168, 695;
the same being fo1 4 process by which to sepa
rate gold from other metals, .

The process herein described embraces the :

following steps:.
- First, the amalgamation of the metals which

are to be separated from each other, and thin- -

ning. the amalgams to a point of free moblhty
of particles among themselves; by using an

excess of qu]cksﬂver as- a solvent, without or |
with heat, howsoever applied, with or without
tritiration or agitation; and Wlth or without |
the addition of othe1 metals or amalgams hav- | .
ing & molecular tendeney to the disintegra- -
tlon, solution; or mechanical suspension in.

quicksilver of the amalgamated metals which
are to be separated from each other; also;.in

maintaining - free: mobility of the particles
among eaeh other in qmcksﬂver, ‘either by

heat or. agltatlon oF by showermg, pourmg or '
 otherwise mtroducmg quicksilver . (cold or
.hot) into the vessel containing . the thinned -
| amalgam, or by any combination of thesé re-
sorts with each other, having for its object the
 separation of the amalgaims from each othér,

Second, when the differing specific . grayi-
ties of the amalgamated metals which -are to
be separated-do not lead to a gravitative sepa:
ration by flotation and subsidencé—the lighter
amalgams floating, while those denser than
quicksilver sink—+tlié maintaining of a regu-
lIated. current. or circulation of qulcksﬂver
within and through the vessel contammg the
thinned amalgams. .

Third, the collection (by strammg, by crys-
talhzatlon, or by deposition) of siich’ portions
of amalgam as may separate by flotation or
subsidence, or of such portions as may. be
separated from each other by the current of
qiticksilver above slluded to.

Fourth; retorting the separated amalga,ms,
that the metals contained may be mélted:

The process above summarily described cah-
be made plain in its operation more Ieadﬂy by
apropetly-described diagram of the apparatus
adapted to it than by other means. . |

Diagram No. 2 represents a very sifiple form _
of apparatus adapted to the separation of *
mixed amalgams, one of which is lighter and
the other denser than quicksilver. S Tepreé-
sents a side view of an upmght veseel and S/
a front view- of the same. This Vessel is fue-
nished Wlth a valve similar to an ordmary )
stove-plpe damper ora‘ ‘butterﬁy” valve, turn-
ing on an axis: shaft a, in.its middle. -

H represents a handle, by which it may be
turned from the outside:  The axis- shaft a
passes through.a stuffing- -box,.s b, deswned to
make a quicksilver-tight joint.

B and Crepresent stop-cocks, through thh

to draw . off the quicksilver and suspended .
_amalgams after a grawtatlve separatlon ‘has

‘When the valve Vs edge up, it is pl n

that if hlghly fluid mixed amalgams are placed

in the vessel 8, and that if it then be filled up
with: qulcksﬂver, the amalgams which. dre

.hghter than quicksilver will float to ‘the top

of compartment. U, while those. which are

«denser Wl]l sink to the bottom of compart-
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ment L. The separation having been effected,
the valve V may be closed and the contents

of U drawn off through C and strained. Af-
terward the contents of L, drawn off through
B, may also be strained.

In practice, the above form of apparatus is
less generally useful than that represented in

Diagram No. 1. The reason is, but few amal--
gams are denser than quicksilver. ‘While the |

densities of different -amalgams are unlike
each other, with certain exceptions, (not nec-
essary herein to specify,) they are specifically
lighter than quicksilver. In comsequence, if
a number of mixed metals be amalgamated,
and. the amalgams be reduced to mercurial
fluidity, as above, and if in this state the
-mixed amalgams be fed in at the bottom of a

vessel charged with guicksilver, almost all of,

them ~would float upward. The specifically
lightest would rise most rapidly, and at the
surface they would. be found measurably ar-

ranged in zones, layers, or tires. Copper amal-,

gam, for instance, is specifically lighter than
silver amalgam, yet when neither is crystal-
lized both, are lighter than quicksilver. Both,
therefore, when not affected by crystallization,
rise in ‘quiescent quicksilver. Ce

The upward motion of eopper amalgam
might be denoted by ten units per ‘minute.

The flotative tendency (or upward motion in

quieseentquicksilver) of silver amalgam should
then be denoted by about two units per min-
ute, In quiescent quicksilver, therefore, time
and  opportunity afforded, -copper amalgam
will ride higher than silver amalgam in a sep-
arating-vessel containing quicksilver. In such
a vessel as that shown by Diagram No. 2 both
would be, found in compartment U, Such a
vessel, therefore, could not_effect a perfect—
scarcely a useful—separation of copper and
silver amalgams. But it is obvious that if,
while both the copper and silver amalgams
are rising with respective speeds, ten and two,
they should be compelled to rise through sink-
ing quicksilver—that is, through a slow down-
ward currentof quicksilver—instead of through
standing quicksilver; and if the downward
‘eurrent or sinking .of the quicksilver be five

units per minute, the net upward motion of,
the copper. amalgam in the vessel would be

reduced from ten to five, while the upward
motion .of the silver amalgam would be en-
tirely overcome, and it would be' carried out
of the vessel in the current with a speed of

three degrees per minute, and thereby be sep- |

arated from the copper amalgam.,

To effect a separation of fluid amalgams,

therefore, provided their specific gravities dif-
fer from each other, it is only needful to sub-
merge them in a slow current of. quicksilver.
If both amalgams arelighter than quicksilver,

or.if one is lighter and the other isheavier or

denser, the current should be directed down-
ward. - Tfboth are denserthanquicksilver,the

current should be directed upward, as willmore

. fully appear hereinafter. The downward cur-
rent should be speeded at a less rate than the

flotative speed of the lighter am aigam, while |

at the same time at a greater speed. than the
flotative speed of the denser. When an up-
ward currentisnecessary, it should be speeded
at a greater rate than the subsiding tendency
of the less dense amalgam, but at a slower.
rate than the subsidingtendency of the denser:

-amalgam.

. AAn apparatus designed‘bothftb create and

regulate these currents, and to control them

in either direction, is represented in diagram -

‘No.1 herewith. '

D represents an upright vessel, which may

be termed the “digester.”  Its sides are im- -

pervious to quicksilver—preferably of 'iron,
smoothed inside—and furnished with a mova-

‘ble lid, L/, bottom B, and" gate G, this gate

opening sidewise. o e
“Between thelowerend of the digesterand bot-

tom B aperforated iron plate, p,isrepresented, :

the joint being made quicksilver-tight, as is
morefullydescribed;mdreprésented inthepat-:"/
This platedoes

ents hereinbefore referred to. - ‘
not arrest the passage of quicksilver, or of +"

amalgam in chemical solution, or of amalgam

finely comminuted ; but it does. prevent any
lnmps of amalgam finding egress. - In this're-

spect it operates as do the meshes of a strain-
ing-cloth wheninserted at thispoint. “Provided " .
the amalgams to be separated are lighter than

quicksilver, if a large excess of quicksilveris
maintained in ‘the digester, no straining-cloth’ *
ary, al- -

or perforated screen or plate is necess

though in general it is desirable. A
Boththe digester D andthébottom B should

e furnished with jackets J J J, designed to.

heat and cool by. ~“Water: or: steam, of regu-.
lated temperature, or hot air or’ oil admitted
therein and caused to circulate through ithe
pipe s p and exhausting ‘through the exhaust-
pipes ¢ p and ¢’ p’, will heat the digester, and,"
when desired, a cnrrent “of cold water will "
cool it R T P
Through the gate G the residuary amalgam,

after a separation lias been' effected, maybe "
‘removed.

Tor the same purpose, when found "
more convenient, a draw’off pipe, d o, may be’ -
insertéd in or near the bottom of the digester, *
through which, aided by the agitator aa;agt
represented, and assisted by ashower or stream
of quicksilver, as provided for by the elevator

E B, &e. the residuary ‘ama,lga,m may be’ in
“good part, washed out, without .opening the
side gate G. ‘ ek ST S

~ The lid I/ should also be' furnished with a -
stuffing-box, § b, through which' the shaft or
spindle of a revolving and adjustable agitator
may pass. (Seeaa.) pETT
. Beneath the lid it is desirable to introditce
a perforated iron plate, in the middle of which

 rin is Taised to form a central colander, ¢

is showered into the digester, and so,also, -
that erystals of amalgam at proper times may
be put therein to be dissolved by the stream
of hot quicksilverwhich may be fed in there.
The digester should also be furnished with

¢, so that quicksilver, when fed in at that point, "
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a top feed, ¢ f,-a bottom feed, b f, and an mn- |
‘of quicksilver is continued at a duly-regulated.

der feed, u J; also “with a feed-plpe, S p,for
feeding in d1ssolved amalgam at the bottom,
and a stand-pipe or gage-pipe, g p, designed to

carry a float, which can be made to show the:

level of the qmcksﬂver and amalgam in the
digester. This pipe should beattached tothe
quicksilver-pipe qp, in such a way that the in-
ward flow of quu,ksﬂver to the digester across
the foot of the pipe’ will prevent amalgam

. backing from the digester, which' would de-

range the mdlcatlons of the ﬂoat by’ cloggmg
the pipegp. -

- Asanadjunet for heatmg, the feeding quick-
silver, as it passes from the feeding-tank f¢,
may be passed through one or more heatmg-
boxes, H B, Fig. 4, one side of which, s s,is a
steam- ehfmmber On the other side of the par-
tition' P, in ¢ ¢, Fig: 4, the quicksilver clreu
lates by pressure from the feeding-tank f¢.
top view of this heating-box is shown in F1g
3 showing ribs undelneath the lid L.

The bottom of the digesteri is furnished with'

" a pipe bearing the main stop-cock M C, by

which-the flow of quicksilver from the dlgester

can be arrested without deranging speed-ad ;
justments elsewhere. ~ Besides this main cock, |

on branches of the same pipe are two smaller
stop-cocks. - One, 8:¢,'is a samphng cock, de-
signied to draw off' a sample of what is passmg
with the quicksilver to the cooler, so that the
nature, quantity, and quality of amalgam pass-
ing at any moment may be determined with-
out arresting the operation of the apparatus.
This cock may be located elsewhere than as

represented in the diagram. - The other small

cock 7 ¢ i the regulating-cock, by means of
which the downward speed of qmcksﬂver in
the digester may be eontrolled This - stop-

~ cock delivers quicksilver to an iron cooler, C.

The cooler C is an iron tank:- Ribs or par-
tial partitions » » # #, in Figs. 1 and 2, and
which run part way across the cooler, are seb

on .the upper- side of its bottom, so that the

quicksilver running from r ¢ into the cooler at
I must traverse the cold-iron surface before
finding outlet at O, Figs. 1 and 2. i

‘Water confined by the partition P/—itself

furnished with a trap, ¢ #—covers at least ‘a

. portion of the cooler-surface. The intention

of conﬁmng this water is to prevent fumes of

. mereary rising in the air. It is discharged

hot beneath the surface of the Water, whose
temperature is kept low.

On the under side of the cooler w w cold
water is made to circulate, so that after pass-
ing through the cooler the quicksilver from r
¢, bearing in or with it amalgam, is ready to
be strained in the sack or collector X.. The

amalgam remains in the sack, and the quick- |

silver runs through to the elevator-reservoir ¢
r, whence it is carried by the elevator-buckets
to the feeding-tank f ¢, and thence to the di-
gester, as rapidly as 113 flows out of r ¢.

The quicksilver, when preferred, may be
lifted tothe feedmg-tank by a properly-edapted

pump.

:By the foregoing appliances the eirculation:

speed, and at proper points of inflow, until the

'des1red. seéparation of amalgams is completed,

or till carried to a point at which a- ﬁlrther -
separatlon ceases to be profitable. -

.The prompt separation of amalgamsdepends
largely upon comminution of the mixed amal-
gams. The simplest method for thisisto.grind.

“cold, with a-covering of water in an amalgam-

atlng pan. - The addition of a small amount
of sodium, er of sodium amalgam, or -of zine -
amalgam while grinding is-helpful when the _

‘amalgams to be séparated have formed them-

selves into hard cakes. -When ground fine, it -
should be diluted- with quicksilver, and: fed

into" the digester as soon:as possible after
‘grinding, in order to avoid: the reformation of

cakes and crystals. For: ordinary- working,
before ‘amalgam is ‘introduced the: digester '

fshould be charged with heated qmcksﬂver

- 8 F, in Diagram No. 1, represent an iron (or

‘an 1r0n-covered) floor, shedd_mg toward. and
.emptying into a safety-tank, S T, and more
‘particularly described in the patents herem

before referred to. - -

- Fig. 3, in Diagram No. 1 represents a top
view of the cooler C; and q t, in Figs. 1 and
2, represent the qulcksﬂver tlap for water,
throuoh which quicksilver flows freely, but wa-
ter eannot because buoyed away by the quick--
silver from the aperture. 1w i represent the
water-inflow beneath the bottom of the cooler.
7yl 9! y! represent ribs on the under side of
the cooler-bottom’ Y Y, which, in' conneetion

“with the under lid 1 form a water-channel,

and compel the coolmg water to move under -
the entire surface of the cooler-bottom. o'is
the outflow of the spout or pipe through which

“the cooled quicksilver is delivered to. the col-

lector-tank K T, which tank is made eapacious
to guard agamst accidents or breakaoe in'the -

“apparatus.above it.

- Several straining- secks or collectors may be
attached to the same collector-tank to. avoid
delay in cleaning up. Common wooden plugs

‘are sufficient to arrest the’ ﬂow of qulcksﬂver :

into any collector.:

Figs: 3 and-4; Diagram No 1 represent top" g
and side v1ews of the heatlng -box H B for-
heating quicksilver on its way to the dlgester
The partition between the quicksilver-com-
partment ¢ ¢ and’ the steam-chamber s s-is
marked P.. The upper lid is marked L;-and
the lower 1id 12 The quicksilver- channel as

-also the steam-chamber, is formed by boltmg

the upper and lower lids to each other and
firmly against the ribs 72 7242 Similar ribs
could advantageously be cast on the steam
side of the partition.

‘When it is desired, by means of -this appa-
ratus, to separate amalgam denser than quick-
silver from such amalgams as are lighter or
rarer, the bottom feed of the digester is chiefly
used. When the separation of amalgams,
both of which are lighter than quicksilver, is
aimed at, the top feed must chiefly be used,
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enough bemg fed in at the bottom to:prevent

a: failure of indications on-the gage- pipe:

‘Wilien it is des1gned to separate-amalgams

whose specific gravities are both greater spe-:
cifie gravity thanthat of quicksilver, but which:

differ from each other; an upward ‘current of
qmcksllver must be- provided. This upward

current is secured by causing the quickgilver’

toflow in by the pipe # f, (under féed,) the

-main cock having been previously closed. The |;

outflow: in this case is by the pipe which coii-

nects Wlth the a1r-p1pe @ p and dlseharge plpel

a

in the upward currént, the rémaining dense

amalgain may be taken from the digester if

either of two ways. Oneis to -cut off' the in-
flow of quicksilver, and then speed the agitator
& a sufficiently to diffuse the remaining amal-
gam throughout the quicksilver. Thateffected,
communication ‘is opened tothe base collector-
tank K’'T' by opening a stop-cock iit the draw-
off pipe d 0. The contents of the digester will
thereupon vent. themselves to the collector,
where the quleksﬂver will stram off and leave
the amalgam in K.

‘The -other method:is adrmssﬂ)le when ' the

digester-bottom ‘is furnisheéd with a sereen; as

described. In that case; after cutting off the
inflow:of quicksilver, open the main-cock and
allow the excess of quicksilver to-drain through
the digester-bottom to:-the coelér Ci: When
dramed the gate G'is opened and -the amal-
gam: removed ‘'The same course is pursued;
also; whenlighteramalgamshave been stnpped
ot denser ones by a downward current::: : i

The process, as deseribed: in:this paper, is
largely mechanical, and as such, to ‘a tertain
extent; it can be carried ol eold ‘but as heat:
ing i quicksilver - causes: a,malgam ito: dis-
solve imto its ultimate moleculés more rapidly
than it will cold, thereby effecting separation;
heating is 1eeommended for practical work:-
ing.' As agitation also expedltes prompt- so-
hmon, an initial agitation is alsocommended,
of a brisk character; &5 also a continuous:but
gentle agitation. of the amalgams -at-the top
of the digester. Both of these resorts will ‘be
greatly aided by a preliminary tritutation:of
Iumps and crystals, whether by a pestle in a
mortar, or by grinding in a pan or: millyor by
any otlier resort havmg the alm of commlnu-
tion in view.

‘The trituration of amalgam, in’ 01der to‘ ‘
cleanse it -of dirt; iron; and other non:amal: {5 -

p.
Thé hghter amalgam havmg been borne oﬁ' :

tgamable adhesions and forelgn matters,is nos.
{TIeW,. -and I do not claim that application -of ;
{trituration or -grinding; but the wmeehanicn,l;‘
icommmutlon of amalgam by whatever ineans; .
§as & preparation for a speedy solution of amal-:
: gah in mereury; 48 related to.the. mercurial:

i separation of amalgams, is a hovel application:

! of grinding or- tnturatlon for thch I claim‘ ‘

i protection. .. :
i Having thus descnbed my proeess &nd. my ‘
! apparatus, and- sufficiently: the proper proced-
‘ure for operation; what I claim;.dnd desu‘e to‘
' secure by Letters Patent, is—
.1::The-process; of separatxng mlxed &mal—
gams, as deseribed, consisting. in diluting the,
mixed dmalgams to. quick: finidity in quick:
silver; then. allowing the mixture thus obtained
to. stand, whereby: the .suspended: amalgams.
will separate aécording. to-their; specific grayis
ties, then drawingoff and stramln g separately,
substantially as set forth:: i o
2.. The process of . mdmg\ the separamon ot
amalgams:-of ‘different specific . .gravities, as -
hevein described, which consists in passing .
through these:. ama:lgams mixed with';quick:

 silver to. quick: fluidity and free. mobility: of,
' particles: among: themselves; @ regulated . con:

tiritous downward current of .quicksilvery the
velocity of :which. is. gfeater-than the;rising
tendency of the ‘heavier. amalgams; and at.thie,
saine time -less than that of the; hghter amal- ‘
"ams, substantially:as set forth.

{3..The: process for ‘keeping; the stand-plpe
free from amalgam; which:congists in:causing

apartof the feeding-stream of mercuryto flow.
eontinuoiisly: beneath its: foot to:the. dlgester,
substantlally ag - herein set-forth:: . :

.4:- Theapparatus for operating: the dyﬂamw
forin of thie procéss; consisting, essentially; of
the digester:D,:provided with/the gate G .and
perforated plate p, and furnished. with : the
Jjackets:J: J. J and pipes s p;e pyand ¢ ejin ;
combination with the revolving and ad]tlstable
agitator a.a, colander: ¢ feed-pipes T fy b .f;
# fyand f p; gage-pipe g p; quicksilver-pipeqp;.
heating-boxes H B, feeding-tank.f: t; cooler
C, and partition. .P; prowded with: the trap:q
1, "all construet;ed dnrl arranged substantmlly \
as ‘deséribed.: P

In withess$! Whereof I have hereunto set my
hand amd sedl. . TERFTRRTIN
(JONRAD WIEGAN PR 3 A8 - T R

Wltnesses i S R T

E. Q: BUCKINGHAM,

S Moom: .




