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UNITED STATES PATENT OpFicr,

HENRY W, ADAMS, OF NEW YORK, N. Y.

IMPROVED APPARATUS FOR AMALGAMATING GOLD AND SILVER.

" Specification Torming

To all whomn it MOY CONCeri:

Be it known that I, HENRY W, ADAMS, of
the city, eounty, and State of New: York,:
have invented new and usefal Improvements-

in Amalgamating Gold and Silver; and'I do
hereby declare that the following is a full,
clear, and exact description thereof, which
will enable others skilled in the art to make
and use the same, refersnce being had to the
accompanying drawings, forming part of this
specification, in which—

I'igure 1 is a perspective view of an appa-
ratus Dy which 1 hdve chosen to illustrate my
invention, ig. 2is a view showing a portion
of the apparatus in’ section ‘and another por-
tion in elevation, and Fig.'3 is a detailed

view of one of the drags K of the mill B,

Similar letters of reference indicate like
parts. : ) '

“The patore of my invention cmsists in the

construction and arrangement of certain me.
chanical devices for utilizing the process of

“amalgawmating gold and silver by means of
the distilled vapor of quicksilver.-

To 'comprehend more fully the novelty and
importauce of this invention it is necessary to
set forth in a concise manner the chicf ob.
-stacles to be overcome in the process of amal-
gamating gold and silver by the use of mercury
i a liquid state, the much greater efticiency of
the distilled vapor of this metal to meet and
overcome these hitherto insuperable difficul-
ties, and the admirable adaption of my me-
chanical arrangement for rendering available
this new and usefal method of amalgamation,

Pour formidable difticulties oppose and hin-
der the extraction of the precious metals {rom
wost kinds of quartz or metalliferous rock,

First, The admixture of many foreign sub-
stances wiik the gold and silver—such as sul-

puar, iron, copper, arsenic, antimony, and
other similar bodies existing in the form of
sulphurets or pyrites—by which the precions
metals are coated over and eftectually pro-
tected from the slightest touch of the quick-
silver, '

- Second. The dull or dirty surfyces of the |

precious  particles when released from the

rock by the process of pulverization, by which |

an interpesing film or base matter effectually
prevents théir confact and uwion with the
mercury. It is well known to many, and it
may be easily dempnstratgd to all, that quick-

part of Lettérs Patent No. 45,214, dated November 29, 1864, -

silver in a liquid state -cannot amalgamate
with any metal unless the surface of that
metal at the point of contact be clean and
| bright. : :
| Third. Much of the gold and silver exists in .
: the gnartz inan extremely comminuted state,
[ formin_g an impalpab}e powder or Hour too in--
| finitesimally fine to’ be seen ‘by the naked .
eye, and scarcely discernible by the most pow-
{ erful microscope. - The molecules of this met.-
| alliferous flour are vast] ¥ too’ light " to repose
lin agitated water, but are unavoidably floated
f away in the process of washing out the re-
| fase quartz from the amalgam and conse-
i quently lost, . ;
J Fourth. The utter impossibility of mixing
| liguid quicksilver with any considerable body
[ of pulverized quartz so intimately as to touch -
| every. particle of the gold and silver. The
l.mechanical difficulties are very great by rea-
| Sonof their specific gravities, and also their
respective mobilities, Henee it must be ob-
vious that the enveloping coatings of foreign
substances, bodies, and the dirty or dull sur-
faces of the precions particles when properly
liberated from the quartz by grinding, by
which conditions contact with-the mercury is
hindered, and also the running away with the
water of large quantities of- the finest ‘dust of
| the precious metals, and the difficulty of mix-
ing intimately any considerable quantities of -
' pulverized quartz with liguid mercury, so that
| every particle of the gold and silver shall be
touched Dby it, must.of necessity render the
| bresent process of amalgamating the precious:
metals very imperfect and unsatisfactory.

The most experienced minefs universally
| admit a very great loss. How much this loss
is no one really knows, inasmuch as 1o one
| can tell how much fine. gold ‘and silver he-
. loses by the action of runuing water in wash-
ing it away; Lus all concede that from one-
| tenth to three-fourths of the whole amount,
. in one way and another, is ‘totally lost. The
‘ difference in the loss arises from the différ- )

ence in the amount of foreign substances in
the rock that hinder effectual amalgamation
fand in the different amounts of fine metal
carried off by the action of water in the pro-
cess of elutriation, . S
- From the concurrent testimony of practical
miners, and from divers experiments and com.-
parisons made with my. process in cofinection
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+with the old method on the sameores, I do|

not doubt that the losses more frequently
anount to one hialf the original quantity con-
taned in the quartz than any percentage less.

Many efforts have been made to overcome

these difficulties by attempting to prepare !

the quartz by preliminary processes m0re
thoroughly for amalgamation. Supposing
that fire wonld easily ‘decompose the stub-
bore sulphurets and pyrites and lay bare the
hidden 1netal for an easyand magical process
of amalgamation with mercury, they hawe re-
sorted with high hopes to varicus methéds of
calcination. - Although this mode of treating
refractory and composite ores may prepare
them for finer pulverization, and may, injsome
cases, cause them to yield with quicksilver
- larger percentage of gold and silver, yet
new difficulties are extemporized by~this pro-
cess 'without fully curing the old ones.
Nearlyall the native sulphurets of thé met-
als exist in the rock in the'form of bisulphu-
rets. Heat easily drives off the first equiva-

lent of ‘stlphur and -produces proto-salphur-,

ets, (which ave very refractory and insepara-
ble, except at a very high heat maintained for
along time,) together with oxides, sulphates,
‘and other: binary compounds, whose plastie
- energy in a nascent stafe creates impedetra-
bls ilmsand coatings which erystallize on cool-
ing and pretect from amaigamation muchof the
precious metal. . The process of desulphuriza-
tion by heat, as now usually practiced, besides
_being defective in the above respects, eannot
fail also fosweep away the fine flour of gold
‘and silver in'the pulverized rock by the strong
draft: of the furnace,-sulphurous flames, and
gases through the chimney into the air.

It'is an infallible law, well known to chem-
ists, that heat iucreases chemical affinities,
and that those. affinities can take place only
ab insensible distances from each other—that
is, upon absolute eontact. Henee, thorough
amalgamation with lignid quicksilver neces-
sarily requires that all the particles of gold
and silver contained in the wmetalliferous

quariz_should be eliminated from every pro-

tecting envelope and exposed with clean and
bright surfaces to the interblending mercury.
W.thout this perfect contact of every paz-
tiele, molecule, or separate atom of the pre-
cious metal with quicksilver no amalgama-
tion can possibly take place, comsequently
the use of mereury in a liquid state, eveun
though the quartz be calcined, can never
exhaust the rock of its gold and silver, simply
hecanse is cannot come in eontact with it.
Tais just conclusion both the analytical chem-
ist, fresh from his ecrucible, his process of
amalgamation, and his elutriation, and the
practical miner, searching in vainfor anything
like the amount of gold and silver in his amal-
gam, which e has reason to believe is in bis
quartz, will readily acknowledge. Only the
. goarser particles, whose specific gravity is too
great to be heldin suspension or carried away
by agitated or 1unning water, and whose sur-

faces are without films of alloy, dirt, or dull-
ness, are ever amalgamated by this defective
process; but ean these well:known and uni-
versally admitted difficulties be remedied by
the use of the distilled vapor of mercury, in-
stead of the liquid metal 2 * From many prac-
tical experiments and demonstrations 1 can
answer this question with the utmost confi-
dence in the affirmative,

The vaporof quicksilver:at a distilling heat,
which is 662° Fahrenheit, is'a:much more ef-
ficient and potential agent. Bome of its more
available properties: for amalgamating pur-
poses are: : L

First.. Tts affinity for gohl and silver isim-
mensely intensified.

Second. Its power to interpenetrate dull,
¢irty, or alloyed and coated surfaces is instan-
taneous and irresistible. . This may be easily
tested by any one in-the following manuer:
Take a piece of zine or other metal whose sus-

face is so: dirty that liquid quicksilver will

roll over itfreely without theleast tendency to
amalgamate with it. . Now, expose the same

_soiled surface to the vapor only foraninstans,:

and the effect is like breathing on a pelished
plate of metal on a.frosty morning..  Thevapor
penetrates through the dirt and whitens the
metal beneath it in & moment. ,
Third: It is easily convayed in continuous
streams like steam intoa rotating or oscillat-
ing cylinder, in which metailiferous and pul-
vernlen} quartz is: tumbled round and inter-
mingled instantly with the whole : mass, con-
densing in contaet with every particle of the
cold ore and precious metal in fine dewy atoms
and effecting & perfect amalgamation, even
through their interpenetrated films aud coat-
ings of every molecule of the precious dust.
Fourth. It does thisin suck arotating or os-
cillating ecylinder- through whieh pulverized

quartz is passing in a dry state out-of contact .

with water, and seizes instantly the finest flour

of the gold and silver stirred up in elouds of

revolving dust, amalgamates with them and
80 increases their specific gravity that as the

nass is gradually discharged from the lower

end of the revolving eylinder and sealed be-
neath water, the amalgam settles to the bot-
tom, instead of floating off with the muddy
water, .
_ Fifth. By supplying such a cylinder continu-
ously with fresh vapor from a still, and with
ground qnariz, in a powder as nearly impalpa-
ble as possible, through a hepper, the process.
of amaigamation becomes centinuous and at
least ten times as rapid as the old method and
thoroughly exhaustive of every particle of the
precicus metal. - .

Both the theory and practice of this novel
and useful process are based upon scientific

principles and natuaral laws which can never:

fail, when employed with mechanical fidelity,
to produce the most satisfactory results. The
importantiquestion whichnow arises is: What
is the simplest, cheapest, and best mechahieal
device for utilizing this process? After Te

Pz

e




45,214

peated trials with varions kinds of ecarefully- |

construeted machines with a view to- arrive as
nearly to perfection as possible, the following
arrangement is believed to combinethe great.
est simplicity, economy, portability, rapidity
of working, and certainty of action of any, all
things considered, that ean be devised.

A represents any suitable tiooring or plat-
form for supporting the operating mechanism.
~ Bis intended to represent an arastra, with
its sweeps O and drags X, to which rotation

is given by means of a crown-wheel, D, and a |
bl o b H

pinion, B, or by means of bevel-wheels. The
pinion Eis secured te a horizontal shaft, ¥,

arising from the center of the arastra, and near
its otber end in a standard, H. The inner
end of the shaft carries a mitered pinion, I,
which engages a miter wheel, I, set upon the
inglined cylinder L. This inclined cylinder is
hollow, and it extends from the opening % in

it is surrounded throughout its whole course

P within the eylinder I and the hopper G by a

Jacket, a, secured tightly in the side of the
hopper, and having a stuffing-box, #, wheve
it receives the worm R. The jacket a iy in-
tended to prevent the condensation of the va-

por of the quicksilver within the worm, and

it is therefore to he of any good non con-
duecting material.. The jacket ¢ and worm B
are to be supported within the cylinder at
about its center by means of stays or brack-
ets. (ot shewn.) - The drags or skids i are
formed like that shown in Tig. 3, and serve

i the same office as in the common arastra used
wlich is journaled at one end in a bearing

the lower part of the arastra through the |

stuffing-box N in the lower part of a liepper,
0. A sleeve, J, rigidly secured to the arasira
in oraround the opening %, receives that part
ofthe eylinder which lies below the gear-wheel

17, and forms a bearing or socket within which .

that end of the eylinder revolves. The hop
per O is snstained upon a suitable standard

e foandation, M. The stufiing box ¥, formed |

in it to receive the upper énd of the eylinder,
way be constructed in any way known to the
mechanic art.  The bottom of the hopper is
adapted to perimit the rotation of the eylin

der whose end is slitted so as to form leaves

d, which ave bent so as to fare outward, as is
clearly shown in ¥ig. 2. The hopper has a
diaphragm, P, at asuitable height up its sides,
which diaphragm is perforated in its center.
A 1)1!11.5,;', Q, closes the perforation when de-
Siredt.

At any eonvenient place on the fooring 1|
locate a furnace, T, which is supplied with |

fuel by means of o door, . The produacts of
combustion escape through its pipe 8. A re-
tort, ¥, is secured within .the walls of the
furnage-over its fire chamber in any snisable
manner.
porization of quicksilver, and it is charged
from time to time by means of the bulb V and
hopper U in the following manuer: The quan-
tity of quicksilver to bLe introduced into the
retort being placed in the hopper U, and the
stop cockintheconnecting-tabe ¢ being closed;

This retort is to be used for the va- '

by gold and silver miners, together with the
oftice of separating from the pulverized mass
and collecting the-fine particles of the eon-
densed vapor of quicksilver. The arastra is
sapplied with a coustant sapply of water
throngh thie induction-pipe y, and it has on
its opposite side an eduction-pipe, f, to set a
little lower than the pipsy. The lower dis-
charge opening at its bottom is closed by
means of the plag k.

1t is not-absolutely necessary that the con.
nection of the cylinder with the heopper O be
through a stuffing-box, N, butit may be passed

i throngh an open joint without impeding the

suecessinl operafion of the parts Ly inclos-
ing the eylinder atits apperend within a box,
which may receive the escaping contents of
the hopper . Theaceainulation of the eseap-
ing matter will then rise and forn a packing
about the joint of the cyliuder, and thus pre-
vent any escape therefrom of the mercury,
The operation of the parts is as follows:
The retort W, being charged with guicksil-
ver, and the hopper O being filled with pul-
verized metalliferous rock and earth throngh
the diaphragm I, and the plog @ inserted in
its openings, rotary motion is given to the eyl
inder by means of the pulley &, when the
bent or Haring leaves formed apon the npper
end of the cylinder whose rotation upon its
axiswill canse the ore to be constantly turned
and tossed over as it descends withinit. The
quicksilver is to be simultaneously vaporized
and permitted to pass the worm & and be dis-
charged into the midst of the whirling mass
of pulverized matter in the cylinder, by con-

. tact with  which it becomes condensed and

- amalgamates with the precions metals present.

the operator proceeds by opening the stop-
cock in the pipe p, thereby allowing the charge

to pass iuto the bulb V. The stop-cock p is
then closed and the cock ¢ opened, when the
charge is alloewed to pass into the retort, the
stop-cock ¢ being then immediately closed.

The retort is thus charged while in ope ation,

without allowing the escape of any of the va-
por therefrom. A worm, R, connected with
the retorty is passed into and through the
lower part of the hopper O, and thence into
the upper part of the cylinder L, terminating

The arastra will be set in operation at the
same time through the rotation of the shaft -
. ‘The water therein, being kept at the level
of the pipe ¢, will flow up the discharging end
of the cylinder and around it in the pipe J,
to & point equal to the height of the pipe t,
and thus the whirling mass within it will be
delivered into the scaling water before it is
finally discharged upon the bottom of th~
arastra, the water setting back into the rot.it-
ing eylinder and around it in the pipe J, act-

. lug as a packing and condenser of the vapor of

the” quicksilver.

When it is so discharged
the drags begin to operate upon it in the way

at a considerable distance within the same. ! peeuliarto that well-known machine. the ligh-
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er Lodies of matter being earvied off with flie
water discharged thr uugh the pips ¢, and the
hsavier bodies being retaited under the aetion
of the drags nntil removed throngh the pipe |
i, the lower discharge-opening; or otherwise.
The onemtm'} is per*e ted under the actmn of |
thie arastra, whose mode of action is highly
favorable to the soparation of the 'nmleam
from the refuse matter present, and 1o thecol-
Cleetion of the free (13 icksilver to be used over
sgain,
I have shown!
dlum of conveying t

iy
108y

avotating eylinder as the me-
the puiverized ore from the
hopper U to the atastra, but I Proposs also
to noe an - oseillat ing evz’ndcy or conduit, vo.
der & plan of action substantially like that
shown in other respeets, the object of  the
oscillations: being to eonvey the puivfm?e
nigtter throngh the eylinder and keep if in
constant motion, s0 a8 ;)erf%tly 10 DXPOse
every pavticle thereof'to the action of the va-
poT of “the quigksiiver deh*:eze{i in itg mids*™
5 will ' ve’ perceived
+ae conveyer iy mLa‘res or ronves in the
5 of pulverized ore which fills the aopper

3TS a7 dvewy iy o,
.{i being constantly immarsed there.
3 pOl”!ZQé{ fn‘,m};gﬂv‘rr R QE“.«T@

3

apward throogh the mmat«,e . ax-
rangement of the par t3 nod this mode of ae-
jlon,thereceiving endof theeony reyerizinefech

=

By thig

mc‘wd agﬂmst the emission of thevapor |

thr ough it, and the packing is effected by, or
in othe 4:'1 words the packing consists of, the pul-
veérized ore into which the vapor is discharged
at & lower point of the conveyer.  In order to

e and plug Q, by means of whichthe
wen gre enabled to first 1l ‘that part of
s Bopper which' Hes above the diaphragm,
shen by withdrawing the piuc‘ the pul-
< 3(1 ore and earth are passed by their own
gravity into the closed part of the hopper be-
iow. The plug is theu repiaced, and the up-
per part of the hopper again ﬁhf’d for aaother
supply, and so ‘eontinuously while the ma-
chine is kept in oper auoa.

My invention will enable ons to treat about
one LOI] of pulverized “:Lattew each hour of its
operation, and will reguire less than one gal-
lon of qmn!’miver per ton of \pulverized st

ter although it will be saier "o pus t 3.50p-
ply at one gallon s,o yn,m t imperfzeh amal-

gamation.
Taving thus deseribed my invention
as new and deaire tosesurs by Letters Paientem
1. Ar algamatinggold and silver contained
in pulverized ¢ earth, oves, iailings, or other
memlﬁ feroug waterial by meaus of guicksilver
1‘011 ‘ht in contact therewith in the condition
vapor, under o mode of oger’ahoa substan:
mall;; such as above set forth.
9. The discharge of the distilled vapor of

‘3

i, elain

qnichw"er from a still and aurifercus or ar-

gentiferous guartz or subatances contaummg
gold or aiiverix o pulverized state from a hop-
- per into 2 rotating ot ogeillating and incliced

hai the uwpper Onfi‘

make this paeking still more efiicient the hop- |
Y L, arranged with its perforated dia-

J
i
1
)
1
|

“ing,chamber by means of &
: ?um, 0 ﬂwarme a

T eylinder ov.cinmber, swhichris fed i @ eontina-
ous sirenm with the said.quariz or material
from the said hopper by means of the voiat-
ing or oscillating motion of the said eyvlinder
or chamber, substantially in the manner ¢ g
for the purposes set forth.

3. The eopbination of the ﬂppamm for
supplying the. retort with guieksilver with
the "M'm‘ subsiantially in the mmmer and for-
the pus p%e, specified. ,

4. The eombination and covrmci n of the
retort and the revolving or oseillating: M'Em-
der-and ehmﬂb s by means of the worm R,
un‘ovgg which the distilled vapor of mercury
is discharged from the retort into the said re-
volving eylinder: o c‘namber, in the manner
anci for:the purpose hereip named.

5. The %‘f‘monaw hopper O, in C@rﬁLma-
'ﬁon with & , rotating or osmllatmg cylinder
mhw iy ubsmatxahy in the manuer

n
or

anf ”5 107‘ the purpose mentioned:

8, The partition of sald h(")per O, Wlth its
,apbr‘ure and plug @, incombinua ulop with aald
> purpose

hopper, in the m mner and for the
de sembul :
7. The
jzediuﬂ end -
itnder or chamb
nd ip which 16 v
mamer and for the mwposes 88 b forth.

. Tha surrounding jacket-pipe «, in combi-
naimn with that parts of the worm shich passes
throngh the hopper, in the mcthod and %o ﬂlv_

h
¥

(‘.7">'

= 6

‘object desigpated.

9, The mode of sealing’ the uppm or feedmo
end of the fotating or asmlmtum cylinder or

chamber by plunging it directly uxto the pul-

verized quartz or gold or silver bearing sub-
stance contained in the hopper and allovmmt

‘to revolve or cscillate, st nbmerged in. and sur-

rounded by the said pulverulent matter, sub-
stantially in the manuer and for the Ob_]e
specified.

10. The *ev-al\mn‘ o %uummg motion-of
the eylinder or dmmber the iceding eud of

" which moves in the oz‘lverwed mat’ser 0 be

supniied to it, for ammtmg and qmwmg the
said pulveriwh substgnee into a nd throagh
the said eylinder or ehamber in a eommuous

and eguable stream; in ‘s:he manner and 101‘

the purpose meutiened - .
- 11 The wxdwm&; and pr jecting ou‘cwmdly
Gf the feeding end of the rotating or oscillat-
aims, or rtheir equiv-
ger ecircle thian the
.1-» its revolution’or
ized ore ¢ontained in
_0 vm up 2 nl *h ‘ow into the said
0? c’ smber th pulverized aurif-
sroung or avgentife *"Am substanee, pubstan-
tially in the manner desoribed.

12, The combination of the receiving and
elatriating pan with the discha rging-cyiinder,
or its equivalent, whether moving or sfation-
ary, ‘when the bdld Lyimdar Gr m@mbar either

evolvingorstationary,isdis mrgm@ intosaid

pan gold orsilverbearing quartz or ors in & pul-

Léh(.. ke *’ln ’Se'f m‘ @hc
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rerized state, which hias been treated oramal.
mmated with the distilled vapor of quicks sil-
'er, and when at the same time the said pan
supplied with the grinding and mashing
f%r,g\ J_{/ or =ny equivalent crushing device,
rvich apparatus the said pan nﬂcames ub
1 smﬂu uly an ars ":trf-;? the s@ope of this claim
bein g to ciaim. the machine known as the
arastra, and shown subst mm}iy in Fig.-1, in
eombination with any arriferous or
LTOUS piﬂ%:‘iznd o078 mcharmu from an amal-
gamator, m which i6 has besn-amaigamated
cwith the distilled v apor of guieksilver to grind
and mash and work ever the said mass snd
separaie from i the fine dewy ps
quicksilver condensed through it and collect

C€0<‘1

Ny b A

(2R

=

all substantially in the manner and for the
pnr}m\e Lereinbefore set forth,
13, The pse of m«- drags % to wmml the

ass

and work out of 15 th

r disseminated through
resnit from Lhn
vapor of that

amalga mmed g

particles of quicks 1V

it when the said fine particles
condensation of the distilled
metal.

. The use of the shaft and cog-wheals, ¢
any c:qmw alent device, Dy which the rota
shaib, when attached Dj, 2 b
lent LC the driving power, s

ar

2lt or its eqvm’a-
hall move botht

257

ERCIey fifs

tieles of .

them into a hqwd state to b used over a gain, |

felc)

VPO VS — SR S,

ing !

I rotating cylinder or chamber and the drags
E or their e ﬂqawalenm, substantially in the
manner and for the purposes specified.

18, The use of & rotating ov oscil‘aung eon-

“veyer for turning over and exposing the ore

to the vaporized quicksilver during its bas-
sage through i, uubsUanuaHy a5 above seb
forth. .

18. Counnee ’tim; the discharging end of the
eonveyer I at or near the bottom of { uil@ SY08-
tra, so that the WaLeT‘ ‘may reach up therein
[ around it in the jacket-pipe J, aﬂ.i(‘% a0t on

descending vapor of the quicksilver as a
ndenser in the revolvin & OT Oscll‘mms £on-
‘“,v substantially as ard for the purpose
e deseribed.

7 I'./mkuw‘ the joint which connecis the
eyer with the arastra, and sustaining the
+ {he conveyer, by means of a pips,
V*hmug, from the arastra, which permits

2} of the couveyer in W“cer angd
escape-of the vapor of quicksil
lower eud, substantially as de
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