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OONRAD W’IEGAN D OF VIRGINIA CITY NEVADA

IMPROVEMENT IN PROCESSES OF SEPARATING METALS

Spe(:lﬁea,tmn fermmg pa1t of Lettere Patent Ne 196,848, deted Nevember 6 1877 eppheetmn ﬁled

July 28 1876..

_To cdl whom it may concern:

- Be it known that I, CONRAD WIEGAND of
Vlrglme City, Storey emmty Nevada, lave in-
vented :an Improved Method or Process for |

- Separating Metals, or the amalgams of metals,

from each other* and I hereby declare the fol

lewmg deecnptmn with reference to accom- |

panyligdrawings, fo 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 unwittin g Invasion
or infrin gement of my rlghts therein or there:

'1111130 appertaining:

- The method herem deserlbed is necesaerﬂy
a complement of 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.

msearcely be successfu]ly operated without a
simultaneous action or conduct of the process

herein ‘described; nor can either process be
plainly deseribed without the use of so many
terms and phrases which are similar that a

“description of either process must be compared
closely with that of the other to mnote the

differences. In like manner, the apparatus
herein described -embraces a,monﬂ - novelties
certain features.which have been desembed in

the above-recited patent and reissue; or in

Lietters Patent of the United: St&tes 1seued_to
me: October 11, 1875 and- numbered 168, 690,

the same being for 4 proeess by which to eepa- |
'rate gold from other metals. -
The process herein desenbed embraees the 3

fellewmﬂ' steps:. -
- First, the 'wma;lg &m&tlen ef the met&ls Whlcll

excess of qui icksilver as a solvent, without or
with heat, howsoever applied; mth or without .
tritaration or agitation, and Wlth or without |

~the addition of ether metels -or amalgams hav- | |
1 tha,t if highly fluid mixed amalgams are placed -

in the vessel S, and that if it then beé filled up
| with qmeksﬂver the amalgams which. are.
.hghter than qulckeﬂver will float to the top

ing & molecular tendency to the disintegra-
tion; solution, or mechanical suspension in.
qmeksﬂver ef the amalgamated metals which
are to be separated frem each other; also,.in
malntaining  free- meb]llby of the partlclesf

That process. can |
| quleksﬂver above slluded to.

r'

| fturned from the out51de.

are to be separated from each other, and thin- | passes threugh a stuffing: box 8 b deswned to

ning. the amalgams to a point of free mobility

of particles among themselves; by using an |
| to draw.off the guicksilver emd suspended

amalgams after a g'mwtatwe separatmn has

- heat or a,g1tafo10n or by showemng pourmg' or o
- otherwise 1ntredueln g qmeksﬂver (cold or .

- hot) into the vessel containing . the th
amalgam, or by any combination of these re-
- sorts mth each other, having for its ebjeet the
- separation of .the em&lg&ms irom each other.
Second, when the differing specific . gravi-
ties of the emalg&m&ted metals which are to
be separated do not lead to a gravitative sepa:
 ration by flotation and subsidenéé—the lighter -
amalgams floating;, while those denser, thai
quicksilver sink-—thé maintaining of a regu-
lated. current. or circulation of qmcksﬂver
within and through the vessel. centamm i the
thmned amalgams, . .
‘Third, the collection (loyr stremm g, by crye-'
tall1z&t10n, 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 eurrent of

Fourth; retorting the separa;ted amalgame :
th:zbt the metels contained may be mélted: =
The process above summarily described can-

| be made plain in its operation more Ie&dﬂy by

a propeily-described diagram of the apparatus
adapted to it than by other means. == |
Diagram No. 2 represents a very smlple fOrlII' )
of apparatus adapted to the separation of
mixed amalgams, one of which is hghter and
the other denser than qmcksﬂver. S repre-
sents a side view of an uprlght vessel, and S
a front view- of the same. This veesel is fur-
nished Wlth a valve similar to an ordmary .

| stove-pipe damper or a “butterﬁy” Valve, tuirn-
| ing on an a,me—shaft a, In.1ts middle. - . |

H represents a handle by which it :niaQy be
The .axis - §haft a

make a quicksilver-tight JOlnt L |
B and Crepresent stop-cocks; through w]neh

taken place.. |
‘When: the Velve v i edge up, it is plam _'

of compartment U, while those which are

among eaeh ether in qmeksﬂver, elther by 1 denser will smk to the bettem ef cempart



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 18
less generally useful than that represented In

Diagram No. 1. The reason is, but few amal--|
| _ "While the |
 densities of different amalgams are unlike

gams are denser than quicksilver.

each other, with certain exceptions, (not nec-
~essary herein to specify,) they ec]
lighter than quicksilver. In consequence, i

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.

might be: denﬂted by ten units per minute.

The flotative tendency (or. upward motion in
quiescentquicksilver) of silver amalgam should

‘then be denoted by about two units per min-

ute, In quiescent quicksilver, therefore, time
and - Op]:'}OI'tllIlity . -&ﬁbrded, ;coppe]:- . aJmaJl g&m 1 in
2 S€ ~ Boththe di

“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. Sach 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 sinlk-
~ ing quicksilver—that is, through a slow down-
ward current of quicksilver—instead of through
standing quicksilver; and if the downward
current or sinking of the quicksilver be five
units per minute, the net upward motion of
the copper amalgam in the vessel Wo
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

' . oW

arated from the copper amalgam. .

* three degrees per minute, and thereby be sep-

Mo effect a separation of fuid amalgams,

therefore, provided their specific gravities dif-

~ merge them in a slow current of _quicksilver.
If both amalgams are lighter than quicksilver,
or.if one is lighter and the other is heavier or

denser, the current should be directed down-

~ fer from each other, it is only needful to sub- {

“ward. . If both are denserthan quicksilver, the

current should be directed upward, as willmore
. fully appear hereinafter. The downward cur-
rent should be speeded at a less rate than the

are specifically |

he upward motion of copper: &malgmn

i

- o . -

‘amalgam.
. An apparatus designe
regulate these currents,

‘No. 1 herewith. ~ -

opening sidewise.

the joint

amalgam in chemical solution,

finely comminuted; but it does prevent any =
| lumps of amalgam finding egress. - In thisre- .
' do the meshes of a strain-

-speet 1t operates as

| though in general it is desirable. .

gester D and th

=
47

e furnished

‘flotative speed of the lighter amalgam, 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 =

| the amalgams to be separated are lighter than - -
quicksilver, if a large excess of quicksilveris . - -
| maintained n the digester, no straining-cloth. =

or perforated screen or plate is necessaryyal- ~

heat and cool by. Water or- steam, of regu-

pipes ¢ p and ¢ p’,

lated temperature, or hot air or oil admitted
“therein and caused to circulate through-the
pipe s p and exhaustin g ‘through the exhaust-
pipes ¢ 1 will heat the digester, and,

1 at a greater rate th: n the subsiding tendency. : -
‘of the less dense amalgam, but at a slower. -

rate than the subsiding tendency of the denser

both to create and
and to control them = -

D represents an upright vessel, which, may
be termed the ¢digester.” Its sides are im- - :
pervious to quicksilver—preferably of irom, .
‘smoothed inside—and furnished with a mova- =

with jackets J J J, designed to.

e & A ment ot eold wates aill

cool it.” -
. Throug

removed. For the sa

‘side gate G.

!~ The lid I/ sho

may pass. (Seeaa.) -
_ Beneath the lid

| &, so that quicksilver, when fod in at that point,

-
1

h the gate G the residuary amalgam,
| after a separation has been effected, may'be .
. ne purpose, when found "~
‘more convenient, a draw-off pipe, d o, may be .©
inserted in or near the bottom of the digester,”
- net; upward: motion of | through which, aided by the agitator a a,: a8
algam in the vessel would be - b M

E E, &ec.; the residuary amalgam may be, in.

| stufting-box, s b, through which the shaft or =
spindle of a revolving and adjustable agitator *

‘3 riin is Taised to form a central colander,¢

1 . -
. H |.- [

i be put therein to be dissolved by the stream
| of hot quicksilverwhich may be fed in there..
l The digester should also be furnished with

Topresented, and assisted by ashower or stréam.

ood part, washed ou, without .opening the

a perforated iron plate, in the middle of which.

is showered into the digester, and 8o ,also, ©
that erystals of amalgam at proper times may

“in either direction, is represented in diagram . - -

ing-cloth when inserted at this point. “Provided " L

- Between thelowerend of the digesterand bot- =
tom B aperforated iron plate, p,isrepresented,
nt being made quicksilver-tight, asis ...
morefully described andrepresented inthepat--— = = =
ents hereinbefore referred to. - This platedoes =~
‘not arrest the passage of quicksilver,-orof - -~ -
orof amalgam "
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a tep feed, t f, a bottom feed b Sy encl an un--
der feed, ? f; also “with a feed: -pipe, f p, for

feeding in dissolved emelgem at the bottom,
and a stand-pipe or gage-pipe, ¢ p, designed to
cairy a float, which can be made to show the-

level of the qmcksﬂver anid amalgam in the
digester.

quicksilver-pipe ¢ p,1n such a way that the in-
ward flow of qultksﬂver to the digester across | |
“cold, with a-covering of water in an amalgam-

the foot of the pipe will prevent amalgam

~ backing from the digester, which' would de-

range the mdmatmns of the ﬂo&t by clog gmg
the pipe g p.

- Asan edJunet for heatin g, the feeding qmek |
silver, as it passes from the feeding-tank f ¢,

- may be passed threugh one or more heatmg
boxes, H B, Fig. 4, one side of which, s s, is a
steami- ehftmber On the other side of the par-

tition' PP, 1n ¢q ¢q, Fi g, 4, the quicksilver elreu'

lates by pressure from the feeding-tank f t.

top view of this heating-box is 'shown in Flg -:

| 3 showing ribs under ueath the lid L.

The bottom of the dlgester is furmshed 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-.
Besides this main cock,
on branches of the same plpe are two smeller
a sampling- -cock, de-

justments elsewhere.

stop-cocks. - One, 8:¢,18 a
signed to draw off a semple of what is passmg

with the quicksilver to the cooler, so that the
neture, quantity, and quality of a,melgem 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 » ¢ is the regulating-cock, by means of
which the downward speed of qmcksﬂver n

“the digester may be controlled. This ' stop-

~cock delivers quicksilver to an iron cooler, C.

The cooler C is an iron tank. - Ribs or per-“

tlel partitions » » r 7, in Figs. 1 and -2, and

which run part way across the cooler, are set
on -the upper- side of its bottom, so thet the

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

Water confined by the pertlhon P’eltself |

furnished with a trap, ¢ t—covers at least -a
. portion of the cooler-surface.
of cenﬁmng this water is to prevent fumes of
. mercury rising in the air. It is discharged

hot beneath the surface of the weter, Whese-,

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 7

¢, bearing in or with it amalgam, is ready to
be strained in the sack or collector XK. The

amalgam remains in the sack, and the quick-

silver runs through to the elevator-reservoir 6
r, whence it is carried by the elevator-buckets
to the feeding-tank f ¢, and thence to the di-

gester, as rapidly as 1t flows out of 7 ¢.
The quicksilver, when preferred, may be
lifted tothe feedmg -tank by a properly-a,da,pted

pump.

This pipe should be attached tothe. |

‘selves into hard cakes.

| the entire surface of the cooler-bottom..

The intention

By the foreg oing appliances the circulation -

'fof quieksilver is continued at a duly-regulated
‘speed, and at proper points of inflow,until the -
'-des1red separation of amalgams is eempleted -

or till carried to a point at Wthh ar ﬂlrther

| sep&retlon ceases to be profitable. - -
' -.The prompt separation of amalgams depends o
'largely upon comminution of the mixed amal-

gams. The s1mp1est method for thisistogrnd -

ating g-pan. The addition of -a small amount

of sodinum, or of sodium emelgem or of zine -

amalgam while grinding is help ful wlhien the

-amalgams to be separated have fermed them-
‘When ground fine, it -
should be diluted with quicksilver, and: fed
‘into the - digester as soon-as. poss1ble after
‘grinding, in order to avoid the reformation of

cakes and crystals. IFor:ordinary- working,

A | before amalgam is introduced the dlgester'**"
.should be charged with heated quicksilver. -
B F, I Dmgram No. 1, represent an iron (or =
an 1r0n-eevered) tHloor, sheddmg toward. and
.emptying into:a safety tank, S T, and more
particularly deseribed in- the patents hereln o
f-’before referred to. -

Fig. 3, in Dmgram No. 1, represents a top

”:'VIBW of the cooler C; and q t, in Figs. 1 and
2, represent the qmeksﬂver t1 ap for Water a

throuﬂh which quicksilver flows freely, but wa- s

ter eannet because buoyed away by the quick--
~w ¢ represent the

silver from the aperture. _
water-inflow beneath the bottom of the cooler.

¢l ¢!y represent ribs on the under side of

the cooler-bottom Y Y, which, in connection

‘with the tunder lid w1, form a water-channel,

and compel the. cooling g-water to move under
0:18
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 ag‘&mst eeeldents or breekene in the -
.,‘epperatus above 1t. - S

Several straining- seeks or celleetors mey be |

attached to the same collector-tank to. avoid

delay in cleaning up.. Common wooden plugs

‘are sufficient to’ errest the ﬂew of quleksllver a

111to any collector. :
Figs: 3 and 4, Dlen'lem No 1 represent top*' .
and side’ Vlews of: the heatmg -box H B for:+

heating quicksilver on its way to the digester. -

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 L% The qmeksﬂver channel as

‘also the steam-chamber, is formed by boltin o

the upper and lower llds to each other and
firmly against the ribs 72 72 7% Similar ribs
could advantageously be cast on the steem' _
side of the partition.

When it is desired, by means of this eppe-
ratus, to separate emelgem denser than quick-
silver from such amalgams as are lighter or
rarer, the bottom feed of the digester is chiefly
11sed When the separation of amalgams,

both of which are lighter than quicksilver, is

almed at, the top feed must chiefly be used |




- amalgam may be taken from the digester i |
- either of two ways.

~ communication‘is opened to the base collectm--

- of the digester.

IO e lu,us

. enough bemg fed in at the bottom to prevent
a' failure of indications -on- the  gage - pipé:

When it is designed to separate amalgams:
~whose specific gravities are bothgreater spe: |:

cific gravity thanthat of quicksilver; but which:

differ from each other,; an -upward -current -of |
- qmcksﬂver must- be. prowded This upward
 current is secured by causing the quicksilver

- to flow in by the pipe u f, (under féed,) the
-main cock having been previously eloged. The |
outflow in this ease is by the pipe which con:
' .gects Wlth the alr- plpe a p zmd dlsehargeuplpef

1’:3[‘]16 hghter amalga.m havmg been borne eﬁ' 3!
_in thé upward current, the remaining dense |

One is to ¢ut off: the in-
flow of quicksilver, and then speed the agitator
@ a sufficiently to diffuse the remaining anial-

- gamthroughout the quicksilver. - Thateffected,

tank K’ T by opening a stop-cock in the draw- |
off pipe d 0. 'The contents of the digester will
thereupon vent themselves to the collector;
where the: qmeksﬂver Wﬂl stram Dﬂ a.nd leewe.
the amalgam in K. - |
- ‘The other method:is admmmble When the-

. (hgester -bottom is furnished with a: screen; as

~ described. In that case; after cutting off the_ -_
~ inflow of qmcksﬂver, open the main cock and

‘allow the excess of quicksilver to-drain through |
 the digester-bottom to the coolér C:.:- When |

| dramed the - gate G'is open ed and the amal:
- gam: removed.. “The same course is pursued;
“also; W]lellllﬂhte]? amalgamshave been btmp ped
ot denser ones by a downwmd ‘current.:

“The process, as deseribed: in this: pa,per, is
largely meehfmlcal and as such; to ‘a certain
extent it can be carrled oty cold but as heat:
ing m qm(,ksﬂver causes a,malgam to- dis:
solve into its ultimate moleculés more rapidly
‘than it will cold, thereby effecting separation;

heating is 1ecommended for praectical work:

ing. Al agitation also ‘expedites prompt so-
lutmn an initial agitation is also: commended;
of a brisk character; as also a continuous but
gentle agitation of the ‘amalgams ‘at the top
Both of these resorts will ‘be
greatly aided by a preliminary trituration:of

Iumps and crystals, whether by a pestle in:a §{ :

mortar, or by grinding .in a pan or: mill; or: by

any other resmt hs.w"lng the mm Of commmu--lp

tmn in view.

+The tr 113111‘&1:1011 Of am&lgam, 111 or cler to N

Icleﬁnse 1t of dlrt 1r011, &nd other non &m& :

'q substanma,lly as Set forth. U
2. The proceéss of ; aiding g| the gep&ramon at PR
;amalgalns of ‘different 'specific gravltlea, ag . G
| hereih.: desceribed, ‘which consists.in’ passing .
' through. thiese: amalgams ..... mixed with ‘quick: -
 silver to . quick::fluidity and free. mobility. of ~ =
' particles.among: themselves, a.regulated.con:. -~
tiritious downward current (}f .quicksilver; the =
velocity of :which. is. greater ;than the rising
tendency of the heavier.amalgams; and at.the =~
same time.less than that of the: hghter amal- -

] gamable adheaiona and forelgn

= pmtectmn

-Hdving thus descmbed my pmceas and my;._* ERIR A
i appamtus, and sufficiently: the. proper proced- -
‘ ure for ‘'operation, what I claim; and dBBII‘e tO“:':j_:. G
| secure by Letters Patent, is— .. . RPN
-1i:The: process, of sepamtlng mlxed mnal B
E g&ms, a8 deseribed, consisting. in; dilutin, £ thé; PRSI
' mixed amalgams. to qiick: flnidity in :quick: =~ .
. silver, then: allowing the mixture thus obtained . .~
to. stand wlereby: the suspended: amalgams. = =
L will separate according, to their specific graviz =
F”ff”lnm g sepaemtely,ji_'?--;-.EI'_._-I,;-- o

- g

' ties, then drawingoff and 3 :

w&ms, substantially’as :set forth:

-as ‘deséribed: R B

e LONRAD WIEGAN D
WltIlESSEES ! T e
E. Q. BUCKINGHAM,
S M@ORE Lk

- A ' .
- L ' Ll [ 1
0w ol wo" | . .: ! | I -|- . 'y . L n ("I | TR
vl o 1 e R | :|. i Lo Wt LE H ro I! i . 1 . ' non ' 1 1 1 | I
'

matters 15 noﬁgé;f..,_,j_ L
new, aind T do not claim that: apphc&tmn of. .
nt]‘.'ltllI"&thIl or grinding; but the lmecha,ﬂical-;;.:;_; P
: comminution of amalgam by: whatever ineans; .

fa.a & preparation for a speedy solution of amal..
 gain in ‘mercury; as: relatéd to.the. mercunalr__. R

:BBPRI’&HOH of amalgama, is anovel applicationi; . -
Lof grinding or- tnturatmn for Whlch I claim;.;._;_-'{ S

~3..The: process for keeping: tlle stand—-—plpe}f:_-'
free from amalgam, which:consists in:causing. =~~~
a part 01: the feedmg-btre&m ot mercury to. ﬂow.?':'._..'_ o

ok The a.ppamtus for operatm g the dynamm{j: S
f(}I'IIl of the process; conmatmg essentially;of.

| the digester:D, prowded with the gate. G a,nd;"__;-;_-_ o
perfora,ted plate p, -and furnished. with - the .
jackets:J - J. J and pipes .8 p, e py and-¢.¢jin .
combination with the revolving: and adj uatable_i_.&-

agitator a.a, colander: ¢ c; feed-pipes fy b fy. - .
w fyand .f 195 gage-pipe g p, quicksilver-pipeqp; .
heating-boxes H . B, feeding-tank.f ¢, cooler = L
C, and partition: .P; provlded with the. trap.q

1, all constructed ..;md arrang&d gubsta;ntmlly_“;_u;- o

In withess whereaf I have hereunto set Illjlet. R
]13;{1{1 :md seal. - Ci
[L s] D
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